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PREFACE

[ take an opportunity to present this compilation of Senior 5 and 6 Principal
Mathematics Past Papers for Ndejje S.S.S, for the year 2018, to all Advanced

Level Mathematics Students and Teachers in various parts of the country.

The objective of this book is to equip the students with the necessary

techniques while preparing for exams of Principal Mathematics Paper 1 and 2.

Students very often find a challenge on how to correctly and precisely present
their answers in an exam without leaving out the important steps needed by
the examiners. This problem has been well addressed by the author by
providing compiled sets of past papers with their marking guides in an

organized, precise and exhaustive manner as the reader will appreciate.

Each solution has been presented as simply, well organized and precisely as
possible to suit the students’ understanding as well as the requirements of
examiners. Alternative methods and approach of solutions have been provided

in the where necessary.

This book, no doubt, will be of benefit to both the student and the teacher.

Any suggestions for improvement of this text or for orders of copies of this
book, notify the author on the following contacts:

Tel: +256 785 609 713/ +256 704 989 851.
Email: walugadagenius@gmail.com.

I shall be grateful.

Thank you.
WALUGADA RONALD
PHYSICS/MATH TEACHER,
NDEJJE S.S.S,

BOMBO, LUWEERO.
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P425/1

PURE
MATHEMATICS
PAPER 1

April 2018

3 hours ,

NDE]JJE SENIOR SECONDARY SCHOOL
S.5 MATH1MOT 12018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Attempt ALL questions in this paper.
» Show your working clearly.
Qn 1: Simplify:
27M+2_¢ o 33N+3
(1)' 3N ¢ gN+2
() (x3/2 + xl/z)(xl/z - x_l/Z) [10]
ii).
(x2 - x'fa)’
Qn 2: Solve the equations:
(). logzx+3log,3 =4.
(ii). 22**1—502%+2=0. [12]
Qn 3: Given one root is the square of the other in the equation
ax? + bx + ¢ = 0, prove that c(a — b)3 = a(c — b)3. [5]
Qn 4: Prove that:
. sin 6 1+cosf _ 2
(1)' 1+cos 6 + sin@  sinf [3]
(ii). tan? A —sin%? A = sin* A sec? A. [3]

Qn 5: When the polynomial f(x) is divided by (x — 1), the remainder is 7 and
when divided by (x — 3), the remainder is 13. Find the remainder when
f(x) is divided by x? — 4x + 3. [5]
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Qn 6: Given that x2 + px + q and 3x? + g have a common factor (x — b);
where p, g and b are non-zero, show that 3p? + 4q = 0. [5]

Qn 7: Given that (x + 2) is a factor of 2x3 + 6x? + gx — 5, find the remainder
when the expression is divided by (2x — 1). [5]

Qn 8: Given that « and f3 are the roots of the equation x? — bx + ¢ = 0.
(). Show that (a? + 1)(B%+ 1) = (c — 1)? + b2
(ii). Find, in terms of b and ¢, a quadratic equation whose roots are

a B
a?+1 and B2+1 [10]
2t

Qn9:Ift = tan= 0, show that sin§ = —
2 1+t

in terms of t. Hence or otherwise, solve the equation 3sinf + cos8 = 2
for values of 8 in the range 0° < 8 < 180°. [10]

Qn 10: (a). GiventhattanB = gand that B is acute. Without using tables or
calculator, find the value of:

and derive and expression of cos 6

(i). cos2B,
(ii). tang .
(b). Express 8 cos* @ in the form a cos48 + b cos 20 + c, giving the
numerical values of the constants a, b and c. [10]
Qn 11: Show that, for all values of 6,
cot?’0
T+cotzg  °° o

Hence or otherwise, find the solution in the range ~180° < # < "180° of
the equation
cot? 6

Tt cotzg 260820

[10]
Qn 12: (i). Solve for the value of x in the equation
2/(2x—12)—/(2x—3) =3
(ii). Rationalise the denominator of;
1+ sin45°

1 — sin 45°

(iii). Prove that
logs x
1+log;2
Hence, given that log; 2 = 0.631, find the value of log, 4 correct to 3 s.f.
[12]

logg x =
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MARKING GUIDE

SNo. | Working Marks
)
27n+2 —6e 33n+3 (33)n+2 —6X 33n+3
3n ¢ gn+2 = 3n x (32)n+2 B1
33m x 36 —2x 31 x 33" x 33
- 3n x 32n x 34 Bl
33m %36 -2 x 33 x 3% 33 x 3%(32-2)
33n % 34 331 x 34
M gy B1B1
(i).
(x3/2 + xl/z) (xl/Z - x_l/Z)
2
2+ x'2
X2 (xl/z — x_l/z) + x'2 (xl/z - x_l/z)
= B1
x3—2xx2x x"2 + x1
X =xtxt-x k-1
Toxd -2+ at T x(x?—2x+1)
B1B1
- DE+1) (x+1)
x(x — 1)2 x(x—1) B1B1
10
2 ).
logzx +3log, 3 =4
logs x + —10g3 p =4 B1
Lety =logs x
3
y+—-=4
Yy
y2+3=4y
yi—4y+3=0 M1
sum = —4, product = 3, factors = (—1,—3)
-Dy-3)=0
y-1D=0, or, (Y-3)=0
y = 1, or, y= Al
logzx =1, or, logzx =3
3=x, or, 3F=x M1
3=ux, or, 27 =x
X = 3’ or, x =27
(i) A1 A1
22x+1 _ 52%)+2=0
(2% x2—5(2") +2 =0
Lety = 2% Bl
y2x2-5y+2=0
2y2—-5y+2=0
sum = —5, product =2 X 2 =4, factors = (=4, —1)

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

2y —4y—y+2=0

2y(y-2)-(y-2)=0 M1
2y-Dy-2)=0
Qy-1=0, or, y—-2)=0
2y =11, or, y=2
y = 5 or, y=2 Al
2¥ =271 or, 2% =21 M1
x =-1, or, x=1 Al A1
12
3 Let one of the roots be f8; then the other root is §?
b
ppr=— =
a
Bxf =S, =p=2 @
a’ a B1
Equation (1) + (2) gives,
prpp=s-2
Ta a B1
c—
U+ +p) =—
(1 b) - b
K
a— c—
b=
c—b
ﬁ & (
a—b)
3
g e=b) B1
(a—b)3
c_ (c— b)3
a  (a-b)3 B1
cla—b)* =al(c—b)3, as required
05
PR )
sin@ 1+cosf sin?0 + (1 + cosB)>?
L.H.S= + - = - B1
1+ cos@ sin @ (1 4+ cos@)sinf
_sin29+1+2c059+c0529 _ 1+1+2cosf
- (1+cosB)sinb " (1 4+ cosH)sind B1
_ 2(1 + cos6) 2 B1
" (1+cosH)sin@  sind
(i).
sin? A
L.H.S =tan* A —sin? A = —— —sin? 4 B1
2 693 2
=sm A —sin“Acos* A B1B1
cosZ A
_sinzA(l—coszA)_sinzAsinzA_sin‘*A_ 4 A sec? A
_ cos? A — cos?A _ cos?A S A sec
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LHS=(@+ D>+ =a’p*+a’+p+1

06 =(af)’+ (a+p)?>—2af +1 B1
5 for (x—1) =0, x=1, =R(1)=7 =c?4+b*-2c+1
for (x —3) =0, x =3, = R(3) =13 =c?—-2c+1+b? M1
gx)=x?2—4x+3=(x—1D(x-3) =(c—1)2%+bp?
Let R(x) = mx + n be the remainder when f(x) is divided by (). Al
x% —4x +3. B1 d ¢ o« B
R(1) =m() +n, —7=m+n — (1) B1 product o newroots——0[2+1><—Bz_|_1 M1
R(3)=m@3) +n, =13=3m+n — (2) ap c
Equation (2) — (1) gives, M1 T@FDP2+1D) (c-1)Z+D? Al
. 6 =2m, >m=3 ; . a B a(f?+1)+p(@?+1)
From equation (1) 77 324 ‘gi Sumoz new roozs az+1 p2+1 (@2 +1)(B2+1)
2 RO = 3x + 4 =a/§ +a+aﬁ+ﬁ=aﬁ(/3+a)+(a+/3)= cb+b M1 M1 A1
(c—1)2+ b2 (c—1)2+ b2 (c—1)2+ b2
05 The required equation is:
6 EApb+q=0 — (1) x? -Il; (stgm)x + (product) = 0
3b2+q=0 — (2) PRI s ]x+[ ¢ ]=0
(c—1)2+ b2 (c—1)2+ b2 B1

Equation 3 X (1) — (2) gives,
3b2+3pb+39=0]|-3x (1)

| [c=D?+b*x2+b(c+Dx+c=0
+ 3b2+qg=0 - (2) M1

10
3pb+2q =0
P I 2 9 Zsingcosg 2 sin 4 cos &
q . 2 2 2 2
= 3 Al sinf = 1 =- 7] 5 M1
po\2 p sin2 (E) + cos? (E)
q 0 0 1
——- = M1 i — - —
3 ( 3p) +q [2 sin (2) cos (2)] X msz(g)
4q> . =7..,/0 ] 1 M1
3_[72 +qg=0 M1 [Sln2 (E) + cos? (E)] X @
4q*+3p*q =0 (i
4q+3p* = \ P (2) - Al
3p?+4q =0, asrequired B1 1 + tan2 (g) 1+ t2
6 . 2 (0 0 . (0
05 oot (5) —sin? (5) _ cos? (5) —sin? (5) M1
7 (x+2) =0, 1 sin? (g) + cos? (g)
for (x +2) =0, x=-2 L (0 (0 1
R(=2) = 2(-2)* + 6(-2)? + q(~2) - 5 M1 [cos? (5) = sin* )| * gy
0=-16+24—-2q—-5 =
0=3-— Zq [Sinz (g) + cos? (g)] X m M1
q=15 Al 5 (0 2
for 2x—1)=0, x=05 _1-tan (;)_1—t2
R(0.5) = 2(0.5)% + 6(0.5)> + 1.5(0.5) — 5 M1 B1 - (g) 1+l Al
=025+15+0.75-5=-2.5 A1l 2
For the hence part:
05 3sinf +cosf =2
- 3x2t 1-t2
8 (). =
xz—bx+(;:0 1+ t2 %+t2 ) M1
a+pB=>b 6t+1—t“=2+2t
af =c B1 3t2—6t+1=0
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_6+,/(F6)7—4x3x1_6+24

= 1—;= 1 —sin? 6 = cos? 6
cosec? 6 B1B1
For the hence part:
cot’ 2 c0s 20
T+cotzg %
cos? 8 = 2 cos 26 M1
1
E(1+00520)=200520 M1
1+ cos 20 = 4 cos 20
1= 3cos260
1
cos 20 = 3 B1
260 = +£70.53°,+289.47° M1
6 = £35.265° +144.74° A1 A1
10
12 ).
2/(2x—12)—\/(2x—3) =3
2 2
(2J@2x-12)) =(3+/(2x-3)) M1
4(2x—12) =9+ 6,/(2x —3) + (2x — 3)
8x —48=6+6(2x —3) + 2x
6x —54 = 6,/(2x —3)
x—9=,(2x—-3)
x?—18x +81=2x—3
2 —
x“—20x+84=0 M1
_20+,/(—20)2—4x1x84 20+8
x= 2x 1 ~72
_20+8_14 _20—8_6
*ETRNTRYY VY T T A1
butx # 6, =>x=14 B1
(ii).
1+sin45°  (1+0.5v2) x (1+0.5v2)
1-sin45° (1-05v2) x (1+0.5V2) B1M1
1+v2+05 15++2
1-05 o5 —3+22
(iii).
logs x logs x logs x
L.HS=1 = = = B1B1
086 % logs6 logz3+logz2 1+logz2
For the hence part:
log; 4 2logz 2 2x0.631 1.262
logg4 = ——83% _ ~10B3% _ - ~ 07738 | M1 M1 B1
1+logz2 1+4logz2 1+40.631 1.631
12

2X3 6
6 ++24 6 —+24
t= ) or, t=
6 6
0 0
tan (E) =0.1835 , or, tan (E) = 1.8165 B1
0 (%]
(E) =10.40°, or, (E) =61.17° M1
6 =120.80°, or, 6=12234° Al
10
10 (). ().
"2
2 — (=
cosZB=1_tanB=1 (3) =_Z><i=_l M1B1A1
1+tan2B 4\2 9" 25 25
1+(2)
3
(ii).
Lett = tanE
2
tanB = 4
anB =~
2t 4
1-t2 3 M1
6t = 4 — 4t?
42+ 6t—4=0
2t2+3t—2=0
sum = 3, product = =2 X 2 = —4, factors = (—1,4)
22 —t+4t—2=0 M1
tRt=1)+2(t—1)=0
(t+2)2t—1)=0
(t+2)=0, or, 2t-1)=0
t=-2, or, t=0.5 Al
B
tanE = -2, or, tanE =0.5
B B B1
for acute B, tani * =2, = tanE =0.5
(b).
1 2
49 _ 2912 — |2
8 cos* 0 = 8[cos? 0] 8[2 (1+c0529)] M1
= 2(1 + 2 cos 26 + cos? 26)
=2+ 4cos26 + 2cos?20
=2+44cos28 + (1 + cos48) M1
=3+ 4 cos26 + cos 40
wa=1 b=4 c=3 A1l
10
11 LHS = cot?’d  cosec’6 -1
" " 1+cot?8 " cosec?8 B1B1

© Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS .

Page 17

© Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS .

Page 18



A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

P425/2
APPLIED
MATHEMATICS
PAPER 2

April 2018

2 hours

| NO PAINS NO GAINS,

NDE]JJE SENIOR SECONDARY SCHOOL
S.5 MATH 2 MOT 1 2018

Time: 2 Hours

NAME: COMB:

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

INSTRUCTIONS:
» Attempt ALL questions in both sections.
» Show your working clearly.

Section A
Qn 1: For a particular set of observations, Y. f = 20, Y. fx? = 16143 and
> fx = 563. Find the value of the:
(). mean,
(ii). standard deviation.

Qn 2: The resultant of forces F; = 3i + (a — ¢)j, F, = (2a + 3¢)i + 5j and
F3 = 4i + 6j acting on a particle is 10i + 12j . Find:

(). thevalueofaandc.
(ii). the magnitude of force F .

Qn 3: A set of digits consists of m zeros and n ones.
(a). Find the mean of this set of data.
(b).  Hence show that the standard deviation of the set of digits is:

Vmn

m+n

Qn 4: Find in the form ai + bj the velocity of a plane flying from A(10,50) to
B(130,—110) ata speed of 100 m s~ 2,

© Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS..

Qn5:

Qn 6:

Qn 7:

A bag contained five balls each bearing one of the numbers 1, 2, 3,4,5. A
ball was drawn from the bag, its number noted and then replaced. This
was done 50 times in all and the table below shows the resulting
frequency distribution. If the mean is 2.7, find the value of x and y.

Number 1 2 3 4 5
Frequency x 11 y 8 9

Aforce vector F = pi + 12j has a magnitude of 13 units.

(a). Find the two possible values of p.
(b). For each value of p, find the unit force vector.

The data below shows the weights of some students in a senior five class.
Mass —<45 ]| —<50 | —<55| —<60 | —<65| —<70 | —<75
Number | 3 30 39 33 13 1 1

of

students

Calculate the mean mass of the students.

Qn 8:

Aline has a vector equationr = (1 + )i + (3 —51)j .

(a). State its direction vector.
(b). State the coordinates of the point for which x = 3.

Section B

Question 9:
The table below is the distribution of weights of a group of animals;

(a).
(b).

Mass (kg) Frequency
21-25 10

26 -30 20

31-35 15

36 -40 10

41-50 30

51-65 45

66 -75 5

Construct a histogram for the above data and use it to estimate the mode.
Calculate the median for the above data.

Page 19
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Question 10:
(a). Find the magnitude of the resultant of forces F; , F, and Fj if;

Fi=3i-6j—4k.

I;Z is paralletho vector AB and is of magnitude 12 N.

1;3 is parallel to vector OM and is of magnitude 3v13 N and given that
tl~1e position vectors of A and B are f +2j + 3]:'. and 55' —-2j+ lf

respectively; and M is the midpoint of AB .

(b). Two forces F4 and F, act on a particle at a point A with position vector
3it2j+k.
Fqis ogmagnitude 14 N and is in direction of the vector 6£ +3j — ZINc .
Fa = 4i +7j + 6k. )

Find a vector equation for the line of action of the resultant of F{ and F, .

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

MARKING GUIDE

SNo. | Working Marks
1 1.
_ Xfx 563
Mean, X = _f = E = 28.15 M1 A1l
(ii).
/zfxz <ZfX>2
Standard deviation, o= [=——-|=—
xf xf
16143
= /T_ (28.15)2 = V14.7275 ~ 3.8376 M1 MR
05
2 1.
€ &S F1 + Fz + F3
10\ _( 3 \, (2a+3c\, (4
(12)= (2 )+ (57 + () M1
(10) _ (7 + 2a + 3c)
12 11+a—-c
By comparison,
10 =7+ 2a + 3¢, =2a+3c=3 — (la)
12=11+a-—c¢, =a=c+1 — (1b) B1-both
Substituting (1b) into (1a) gives; equations
2(c+1)+3c=3
5¢c=1, =c=02
From (1b), B1-both values
a=c+1=02+1=1.2 ofaandc
(ii).
_(2a+3c\ _(2x02+3x12\_ (4
F= (5= (") =6)
|le =42 + 52 = V41 ~ 6.403 N M1 A1
05
3 (a).
_ _Xfx 0xm+lXn n
= o m+n Tm+n M1 A1
(b).
2 2
Variance o’ = Lfx - <Eﬂ>
’ xf xf
2 2
:0 xm+1 ><n_( n )2 B1-for ¥, fx?
m+n m+n
_n(m+n)—n2 _mn+nz—n2 _ mn
m+n)2 =~ (m+n)?2 ~ (m+n)? M1
B1
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mn Vvmn
Standard deviation = vVariance = |—— = ——
(m+n)? m+n
05
4 |v| = 100m s
B _1nB_na_ (130 10\ _ /120
AB = 0B - 04 = (—110) (50) = (—160) M1 B1
|AB| = /1202 + (—160)2 = v40000 = 200 51
7l 100, 120 60
= = = — = -1
*7 |as] 200 (Cig0) = (Cgo) ms M1 A1
05
> Zf=x+11+y+8+9
50=x+y+28
x+y=22 — (1 B1
Axx)+@x1D)+@Bxy)+@x8)+(x9)
Mean =
x+22+3y+32+45
2.7 =
50
135=x+3y +99
x+3y=36 —(2) B1
Equation (2) — (1) gives;
|x+3y=36 - (1)
+lx+y=22 |- (2) M1
2y = 14
y=7
x=22—y=22-7=15 At
05
6 (a).
|F| = Vp?+ 122 = 13 M1
p?+ 144 = 169
p? =25
p=15 A1A1
N 1 1
__ =_1. 1.5 _(—5/13) B1
forp=-5 I= |F|f 13 12) ~\12/13
1,5\ (5/13
forp=>5 F= E(lz) - (12/13) B1
05
7
Class f x fx
—< 45 3 42.5 127.5

—< 50 30 47.5 1425 B1-for x column
—< 55 39 52.5 2047.5
—< 60 33 57.5 1897.5 B1-for fx
—< 65 13 62.5 812.5 column
—< 70 1 67.5 67.5
—<75 1 72.5 72.5 B1-for ) fx
Total 120 6450
M 7= X640 oq0
ean mass, X = 7 =170 =% M1 A1
05
8 (a).
_(1+2y_ 1 1 M1
r= (3 _5,1) = (3)’%(_5)
Direction vector = (_5 B1
(b). . Lia
_ +
()=G13%)
when x = 3, 1+1=3, =1=3-1=2 B1
y=3-51=3-5%x2=-7 M1
Coordinates are (3, —7) Al
05
9
Class f | Class ¢ | f/c |CF
boundary
21-25]10 | 20.5-25.5 5 2| 10
26-30 | 20 | 25.5-30.5 5 41 30 B1-for f/c
31-35 |15 | 30.5-35.5 5 3| 45
36-40 |10 [ 355-405| 5 2| 55 B1-for CF
41-50 |30 |40.5-50.5| 10 3| 85
51-65 |45 | 50.5-65.5| 15 3130
66-75 |5 65.5-75.5| 10 0.5 ] 135
Total
().
B2-for axes
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4;0 ~ : """ B2-for bars |W| =324+ 0+22=+13 ~ 3.606 B1
losf i | freh
[ESS) IS8 LA ' , M1-finding mode |F3 . 3y13(3 9
| rafi =F;=——=0M=——(0|=|0]|N B1
SER '-é' """"" szma s ETEEE TNRRY o) ued ~3 |0M| \/ﬁ 2 6
£ .:‘ 18] D] b Resultant force, F=F,+F;+F;
304 i toat - 3 8 9 720\
it i (] i a1 =(-6)+(-8)+(0)=(-14]N B1
fif . |F| = V207 + (=14)7 + (=2) = 10V6 ~ 24.4949 N M1A1
-. e ~
Z : _ (b).
;.2}20 B2l roa pEeEy : : i /3 4 6
[a] E } | EEREEEERD OA=|2], F,=|7]|N, |F1|=14-N, di=1| 3
%1_5_ i i i 1 i 1 1 - 6 i - -2
2 i i |d~1|=\/62+32+(—2)2=\/_4 =7
L 1lp— E b |F1| 14 6 12
E Emma 1 1 Y }il = _1{1 = 7 3 1=|6 N B1
o5 | ' ! A1 ’d}‘ -2/ \-4
; 12\ /4\ /16
0 \ 4 Resultant force, F=F,+F,={6 |+|7])=(13|N B1
T T T > ~ _
IR\ Y R BT S S R E e ) S R R 4 6 2
e m S G S hS6ns aoa M1 . 3 6
A gy Line of action, 1 =04+ AF = <z +1 13) M1 A1
From the histogram, the estimated mode is 27.5. Al 1 2
(b).
N =135,N/2 = 67.5, L,y = 40.5,C.F, = 55, f, = 30, ¢ = 10 14
N/2—-C.F 67.5 — 55 Fkk Fxk
Median = L, + NIZZCR) 405+ (—) x 10 END
fn 30
=40.5+4.167 = 44.667
10

10 (a).

3 _n /5
Fi=|-6|N, 04=(2], 0B=|-2
~ \—4 3 1

/5 1 4
AB=0B-04=(-2|-(2])=-4 B1
1 3 -2

|ﬁ| = ‘/42 + (42 + (=22 = V36=6 B1
‘F2’ . 12 4 8

= F;=—="AB = —<—4> = <—8> N B1
~  |4B| 6\2/ \_4

__. OA+0OB
For midpoint, oM=—

B C0-0) e
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Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Attempt ALL questions in this paper.

» Show your working clearly.

Qn 1: (a). Iftheroots of ax? + bx + ¢ = 0 differ by 3, show that
b? = 9a? + 4ac.
(b). Ifa and B are roots of the quadratic equation x? — 4x + 2 = 0, find
the quadratic equation that has roots; (a + 2), (8 + 2).
[12]

Qn 2: The expression 6x3 — 23x% + ax + b gives a remainder of 11 when
divided by (x — 3) and a remainder of ~21 when divided by (x + 1). Find
the values of a and b; hence factorize the expression. [10]

Qn 3:(a). Giventhatlog, x + 2log, y = 4, show that xy = 16. Hence
solve for x and y in the simultaneous equation:
logio(x +y) =1
log, x +2log,y =4
(8]

(b). If5*e252Y =1and3°*e9Y = %, determine the value of x and
Y (7]

Qn 4: (a). Prove by induction that
sin 2n6

2sin@

cos 0 + cos 36 + cos 50 + -+ cos(2n — 1)6 =

(b). Show that for all positive integral values of n, 7" + 22"%1 s
divisible by 3. [12]

Qn 5:(a). Differentiate from first principles f(x) = 2x? + 5x — 3. Hence
find f'(2).
(b). Find % for each of the functions:

- =3x—245
»H. y=3x St

(i). y=QQx+3)(x+2). [12]

Qn 6: (a). Acylinder of volume, V, is to be cut from a solid sphere of

3
radius, R. Prove that the maximum value of V is % .

(b). Arectangular block has a square base of area x? cm?. Its total
surface area is 150 cm?. Prove that the volume of the block is

% (75x — x3) cm®. Hence find the dimensions of the block when its
volume is a maximum. [12]

Qn 7: (a). Prove the identity:

1—cos@
Tt cosd cosec § — cot 6.
(b). Solve the equation 4 cos 8 — 3secd = 2tan# for
~180° < 6 < *180°. [9]

Qn 8: Given that a and § are acute angles with sina = % and cos § = % ; find,
without using tables or calculator, sin(a + ) and tan(a + f3). [8]

Qn 9: The sum of the first two terms of a G.P is 9 and the sum to infinity of the
G.P is 25. If the G.P has a positive common ratio, r, find r and the first
term. [5]

Qn 10: Determine the equation of the tangent and the normal to the curve
y = (x + 1)(2x + 3) ata point (2, 21). [5]
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MARKING GUIDE

SNo. | Working Marks
1 (a).
Let one of the roots be a. Then the other rootis (a — 3).
b
sum of roots, a+(a—3)= - B1
b
20 —3=——
a
b
20 =3 ——
a
3a—b
2a =
3 g b
-2 B1
@= 2a c
product of roots, ala—3)=— B1
c a
a’?—3a=—
a
(3a—b)2 3(3¢7L—b)_c M1
2a 2a )/ a
9a* —6ab+b*> 9a-3b ¢
a? 2 a B1
9a? — 6ab + b? — 2a(9a — 3b) = 4ac
9a? — 6ab + b? — 18a? + 6ab = 4ac
b? = 9a? = 4ac
b? = 9a? + 4ac, as required -
(b).
x2—4x+2=0
a+p=—-(-4)=4
af =2 B1
For the required equation,
sumofroots==(g+2)+(ﬁ+2) =a+p+4=4+4 M1 B1
product of roots = (¢ + 2)(B +2) = af +2a + 28 + 4 M1 B1
=af+2(+p)+4=2+2%x4+4=14
The required equation is given by:
x% — (sum of roots)x + (product of roots) = 0
2 _ =
x 8x+14=0 Al
12
2
let f(x) = 6x% —23x2+ax+b
for (x —3) =0, x=3 B1
f(3) =6x32-23x32+3a+b=11 M1
162 -207+3a+b =11
3a+b=56 — (1) B1
for (x +1) =0, x=-1 B1

fB=6x(—-1)3*-23x(-1)2—-a+b=-21 M1
—-6—-23—-a+b=-21
—-a+b=8 —(2) B1
Equation (1) — (2) gives,
3a+b=56/— (1)
—|—a+b=8]—>(2) M1
4a = 48
a=12 Al
From equation (2),
b=8+a=8+12=20 M1 A1
10
().
log, x +2log,y =4
log, y
log, x +2 <10g2 4_) =
log, y
log, x + 2 (—2 Tog, 2) =4 M1
log, x +log,y =4
log, xy =4 B1
xy = 2*
xy =16 B1
For the hence part,
log;o(x +y) =1
log, x4+ 2log,y =4
x+y=10 — (1)
xy =16 — (2)
logyo(x +y) =1, =x+y=10 — (1)
log, x +2log,y =4, =xy=16 — (2) B1
Substituting for y in equation (2) gives,
x(10 —x) =16
10x —x2 =16 M1
x2—10x+16 =0
10 +.,/(-10)2 - +
O +./(~10) 4x1x16 _10+6 M1
2x1 2
_10+6_8 _10—6_2
x=——=8 or, x=—p—=
forx =8, y=10-8=2
forx=2 y=10—2=8 Al
5%e25% =1
5x X (52)23/ — 50
5x+4y — 50 M1
x+4y =0
x=—4y — (1
y ® B1

35x.9y — 1
9
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35% x (32)Y =372 M1
35x+2y — 3—2
S5x+2y=-2 —(2) B1
Substituting equation (1) into (2) gives,
5% (—4y)+2y =-2 M1
—18y = -2
2 1
Y=187 9 A1
From equation (2),
x=—4X 6 = —6 Al
15
().
sin 2n6
cos 6 + cos 30 + cos 50 + ---+ cos(2n — 1)6 = —
2sinf
Forn=1,
L.H.S = cos@
RHS_SinZXlXG_SinZG_ZSinGCOSB_ 0
T TTosing 2sin6 2sing B1
True forn = 1since L.H.S =R.H.S
Forn =2,
6 + 36 6 — 30
L.H.S=cost9+cos39=2cos( )cos( )
2 2 B1
= 2cos 26 cos(—60) = 2 cos 20 cos 8
RHS = sin2 x 26 _ sin 460 % 2sin 26 cos 260
T sinf  2sinf 2sin@
2(2sin @ cos @) cos 20 B1
e - = 2 cos 6 cos 26
2sin@

True forn = 2since L.H.S =R.H.S
Suppose it’s true for n = k, the series becomes:

cos B + cos 36 + cos 50 + --- + cos(2k — 1)0 =
Forn=k+1,

True forn = (k + 1) since L.H.S = R.H.S.

sin 2k6
2sinf

— @

RHS= sin2(k +1)6
YT 2sing
L.H.S = cos8 + cos360 + cos 50 + -+ + cos(2k — 1)6
+ cos(2k + 1)6
sin 2k6
= + cos(2k + 1)6

" 2sin6 M1
_sin2k6 + 2sin 6 cos(2k + 1)0

2sinf
_sin2k0 + sin[(2k + 1)8 + 8] — sin[(2k + 1)6 + 6]

M1
2siné
__sin2k8 + sin[(2k + 2)6] — sin(2k6)
B _ 2sin@
:sm2(k+1)9 B1
2sinfd

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

Sinceitstrueforn =1,n =2,n=kandn = k + 1, thenit’s
true for all positive integers of n.
(b).

let f(n) = 7" + 22n+1

f(A)=71+221t1 =74+8=15=3 x5, trueforn=1 |B1
f(2) =7%+22%%*1 =49+ 32 =81 =3 x 27, B1
true forn =1
Suppose it’s true for n = k, then,
f(k) = 7% 4+ 22k+1 =34
7k =34 — 22k+1 N (1) B1
where A is a positive integer.
Forn=k+1,
f(k + 1) — 7k+1 + 22k+3 — 71(71{) + 22k+3
but 7% = 34 — 22k+1
flk +1) = 7(34 — 22k+1) 4 22k+3 M1
=214 -7 x 22K x 2 + 22k x 23 M1
=214 —14x 2%k + 22k x 8
=214 —2?¢(14 - 8)
=214 — 6 x 22k
= 3(74 — 2 x 22k)
— 3(714 _ 22k+1)
True of n = k + 1 since f(k + 1) is a multiple of 3. B1
Sinceits true forn = 1,n =2,n =k andn = k + 1, then
7" + 22"+ jg divisible by 3 for all positive integral values of n.
12
().
f(x) =2x?+5x—3
flx+6x)=2(x+6x)2+5(x+6x)—3 B1
= 2x2 4+ 4x(6x) + 2(6x)% + 5x + 5(6x) — 3
= 2x% + 5x — 3 + 4x(6x) + 2(6x)? + 5(5x) B1
g [+ 6x) - F(x)
f ()= 519151—1?0 ox
2
T [4-x(6x) +2(6x)* + 5(6x)] M1
85x—0 ox
=612icr_r)10[4x+2(6x)+5]=[4x+2><0+5]=4—x+5 M1 B1
For the hence part:
f(2=4x2+5=13 M1 A1l
(b). (D)-
y=3x— ; + P
y=3x—5x"1+6x2
Z—i} =3xx1-5x(-1xx 1" H+6x(-2xx721
dy _ -2 -3
a—3+5x —12x B1B1B1
(ii).

y=0Q2x+3)(x+2)
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y=2x*+3x+4x+6

y=2x2+7x+6 M1
dy _
a =4x+7 B1
12
(a). Let the cylinder be of radius, 7, and height, h.
|
C
2R, h
B1
A 2r B
By Pythagoras theorem,
h2
2 _ 2 _p2 2 _p2_"_
(2r)? =(2R)*—-h?  =r?=R 7 B1
Volume of cylinder,
h? h3
V =nr?h= T[<R2 ——|h =nR*h— — M1
4 4
v . 3mh?
. dan s M1
For maximum Volume,% =0
R 3mh?
TR? — o
4 M1
3mwh? 2R
R? , = h=—
4 3 Al
. 22 (ZR) (ZR)3 R3( 2 2 )
max \/§ \/§ \/§ 3\/5 M1
RS (6 - 2) R3( 4 ) 4mR® B1
=TT, —_— =1 _— ) =
3V3 3v3/ 33
(b).
Let h be the height of the block.
total surface area = 2(I Xxw + I X h+w X h) = 150
2(xXx+xXh+xxh) =150 M1
x?+2hx =75
2hx = 75 — x?
.2
_75zx B1
2x )
75 —x
Volume=l><w><h=x2><< > M1
2x
75x —x3 1
- = _Z _ .3 3 :
= > 2 (75x — x3) cm?, as required B1
12

1—-cosé@ 1—cosB)(1—cosfb
LH.S = = | X ) M1
1+ cosb (1 +cos@)(1 —cosB)
_ (1—cos€)2: (1—cos€)2:1—cose M1B1
1—cos28 sin2 0 sin 8
1 cos 6 _ P ‘o
" sin@® sin@ cosec co B1
(b).
4cosf —3secHd =2tand
4 o 3 _ 2siné
cos cosf  cos@ M1
4c0s?0 —3 =2sinf
4(1 —sin?6) — 3 = 2sind
4 —4sin’6 — 3 = 2sin@
4sin?0 +2sinf —1=10 B1
g 2E 22— 4x4x(-1) —24+20
sinf = %4 = 8 M1
either sinf = —0.80902, = 0 =-54°,—126°> |Al
or sinf = 0.30902, = 6= 18°%162° Al
09
7 5
sina = —- cos[)’—13
. y
a 5
X
x =132 52 =12
x =+/252—-72 =24 12
24 sinff =—
= — 13 B1 B1
cosa = o
~ sin(a + B) = sina cos B + cosa sin B
7 5 +24— 12 7 +288 323
= — X — —_X— = — —_——
25713 '25 13 65 325 325 M1 A1
cos(a + B) = cosa cos B — sinasin B
24 5 7 12 24 84 36
ek AV o P G A M1 B1
25 13 25( 13[)’) 65 325 325
sin(a + 323 36 323
ot - A R R M1A1
an(@+8) = @ p) " 325 325 36
08

(a).
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a+ar=9
a(l+r)=9
9
Tier B1
S =——=25
® T 1-r
a=251-r) B1
Equating the two equations gives:
° 50 M1
1+7 ( "
9=25(1—-712)
2 1 9
re=1-—
4 25
r===20.8 Al
. Al
First term, a=25(1-08)=5
05
10 y=x+1)(2x+3)
y=2x2+3x+2x+3
y=2x2+5x+3
Gradient functi Y gxt5
radient function, DS x + M1
At point (2,21),
Gradient of tangent =4 X2+ 5 =13
The required equation of the tangent is given by:
y—21 »
x—2
y—21=13x-126 M1
y=13x+5
Gradient of normal = I3 Al
The required equation of the normal is given by:
y—-21 1
x—2 13 M1
21 = ! + 2
Y B x27513
LA Al
YETEA T3
05
kKRN D**%*
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P425/2
APPLIED
MATHEMATICS
PAPER 2

May 2018

2 hours ,
2

NDE]JJE SENIOR SECONDARY SCHOOL
S.5 MATH 2 BOT 2 2018

Time: 2 Hours 30 Minutes

NAME:

INSTRUCTIONS:
» Attempt ALL questions in both sections.
» Show your working clearly.

COMB:

Section A (40 Marks)
Qn 1: A particle has an initial position vector (4i +3j+ 9k) m. The particle

moves with a constant velocity of (3i —-2j— Sk) m s~ Find:

(a). the position vector of the particle after t seconds. [2]
(b). how far the particle is from the origin after 5 seconds. [3]

Qn 2:1n 1991, the index number of the value of commodity was 135 when
1989 was taken as base year. The value of the commodity in 1991 was
shs 5,400 and in 1990 was shs 4,600. Find:

(a). thevalue of the commodity in 1989. [2]
(b). theindex number of the value of the commodity in 1990 when
1989 was taken as base year. [3]

Qn 3: Three force F{ = 25' +4j — If,FZ = 35' -7j+ 6l~( and
F3 = 5 +5j - 4l~c are actNing on a~particle w};ich is given a displacement,
12i + 4j + 2k . Find:
(a). th;: resultant of forces, F; , F, and F3 . [2]

(b). work done by the resultant force. [3]
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Qn 4: The numbers a, b, 8,5, 7 have a mean of 6 and a variance 2. Find the
values of a and b if a > b. [5]

Qn 5: Calculate the magnitude of the horizontal and vertical components of a
tension of 8 N in a string of length 10 m which has one end fastened to
the top of a flag pole of height 6 m and the other end fixed to the ground.

(5]

Qn 6: The table shows the speeds of 200 vehicles passing a particular point.

Speeds (km h™1) 30 — 40 — 50 — 60 — 70 —
Frequency 14 30 52 71 33
Find the mean speed. [5]

Qn 7: A car A, travelling at a constant velocity of 25 m s~1 overtakes a
stationary car B. Two seconds later, car B sets off in pursuit; accelerating
at 6 m s~2, How far does B travel before catching up with A? [5]

Qn 8: Calculate a weighted price index for the following figures for 1994 based
on 1990. (Give your answer to the nearest integer.)
Hence comment on your results.

Item 1990 price (£) | 1994 price (£) | Weight, w
Food 55 60 4
Housing 48 52 2
Transport 16 20 1
(5]
Section B (48 Marks)
Question 9:

(a). An object with constant speed of 13 m s~ moves in a direction
10i — 24j from a point with position vector i — j . Find the position

vector of the object after 3 seconds. [5]
(b). P and Q are particles moving with constant velocities vp and v

respectively.

vp=3i-2j—k, and,  vo=3i+4j+5k
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P is a point with position vector “16i + 4j + 4k when t = 0 and one

second later, Q passes through the point with position vector
“5i — 10j — 9k . Show that the particles collide at a point with

position vector i — 2j + k. [7]

Question 10:

The table gives the frequency distribution of heights (in cm) of 400 children in
a certain school.

Height (cm) Frequency
<110 27
<120 58
<130 130
< 140 105
<150 50
<160 25
<170 5

(a). Draw a cumulative frequency curve for the above data. Hence, estimate:
(i). the median,
(ii). The interquartile range,
(iii). The 10t to 90t percentile range.

(b). Calculate the modal height. [12]

Question 11:
(a). A, Band C are three points lying in that order on a straight road with
AB = 5 kmand BC = 4 km. A man runs from A to B at 20 km h™?
and then walks from B to € at 8 km h™*. Find:
(i). the total time taken to travel from A to C.
(ii). The average speed of the man for the journey from 4 to C. [5]
(b). Att = 0,abody is projected from an origin O with an initial velocity of
10 m s~1. The body moves along straight line with a constant
acceleration of "2 ms™2.

(i). Find the displacement of the body from the point O when

t=7s. [2]

(ii). How far from O does the body come to instantaneous rest and
what is the value of t then. [3]

(iii). Find the distance travelled by the body during the time interval,
t =0tot = 7 seconds. [2]
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Question 12:
The following table gives the test results for 10 children.

MARKING GUIDE

Child |A B C D E F G H I ]
Math |1 8 15 18 23 28 33 39 45 45
(x)

English | 3 14 8 20 19 17 36 26 14 29

()

(a). Draw a scatter diagram for the above data. Hence comment on the
relationship between the Maths and English marks.

(b). Draw aline of best fit on the scatter diagram and use it to estimate the

Math mark of a student who scored 30 marks in English.
(c). Calculate the rank correlation coefficient for the above data. Hence
comment on your result at 5% level of significance.

[12]

SNo. | Working Marks
1 (a).
OP = (3) m, v = <—2> ms™?!
9 - -5
L 4 3 4+ 3t
oP :0P+t]3: 3|+t —-2])=[3—-2t| m M1 A1
9 -5 9 -5t
(ii). Whent = 5,
. 4 3 4 15 19
OP'=|3|+5(-2]=(3]+|-10)=| -7 | m M14d
9 -5 9 —25 —16
Distance from origin = /192 + (=7)2 + (—16)2 = V666
= 25.807 m \
05
2 (a).
Pig9y
=1.35
Pigg9
5400 M1
=1.35
Piogg
_ 5400 _ 4,000
1989 = 735 = b Al
(b).
Py990 _ 4600
L1990 :%X 100 —mx 100 = 115 M1 M1 A1
05
3 (a).
2 3 12 6
F=F1+F2+F3= 4 +| =7+ 4 =12 M1 A1
T~ -+ ~ -1 6 2 1
(b).
6 12
Workdone=F.s =2 .| 4 |=72+8+2=82] M1 M1 A1
1 2
05
4 x
Mean = ZT
a+b+8+5+7
= =
a+b+20=6x%5
a+b=10 — (1) B1

Variance =

nx? (Tx\?
(%)
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a®+ b? + 82 + 52 + 72
-62=2

[ B1
a’+b*+138
a’+b?+138=38x%x5
a?+b?=52 —(2)
Substituting equation (1) into (2) gives;
a’?+ (10 —a)? =52
a?+ 100 — 20a + a® =52
2a?>—20a+48=0
204+ ./(—20)2 -4 x2x48
RN "
2X2
a=4, or, a=6
Fora=4, b=10—-4=6 B1
Fora = 6, b=10—-6=4
Buta > b, =a #4, ~a=6andb =4
Al
05
5
B1
~ DAL R NN N
BC =+/102— 62 =8m
N . 8
Horizontal component = 8sinf = 8 ><61—0 =64N M1 A1
Vertical component = 8cosf =8 X — = 4.8N
10 M1 A1
05
6
Class Class boundary f x fx
30 — 30-40 14 35 490 B1-class
40 — 40-50 30 45 1350 boundary
50 — 50 -60 52 55 2850
60 — 60 - 70 71 | 65 4615 B1-forx
70 — 70 - 80 33 75 2475
Total 200 11790 B1-for Y. fx
M _fo_11790_5895
ean—zf— 00 = 08 M1 A1l

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

05
7
& S$1=X S
N a;=0ms? ’
t, = (t+2) seconds
CarA —u;=25ms" —> Vi
CarB |—u,=0ms" —
a;=6ms?
t, =t seconds
p) S2 =X S
For the car A,
1 2
S1 = Uty +Ea1t1
x=25(t+2)+0
x=25t+50 — (1) B1
For the car B,
1 2
Sy = Uyt, +Ea2t2
1
x=0+ E X 6t
x=3t2 —(2) B1
Equating equations (1) and (2) gives,
3t2 = 25t + 50 M1
3t2—25t—50=10
25 +,/(=25)2 — 4 x 3 X (=50)
t=
2x3
=10 t=—=
t b or, 3
5
Butt=—§, =t=10s
From equation (2),
x =3t2=3%x10%2=300m
M1 A1
05
8 3 (P1994 x W)
Weighted price index = % x 100
(Ex4)+(2x2)+(Ex1)
_ \ss 48 16 % 100
21241 M1 M1 M1
= 111.1472 = 111 (nearest integer) Al
The cost of living index increased by 11%. B1
05
9 (a).
13 10
Velocity vector, V= ————
~ J107 + (-24)? (—24) M1
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(b).

For collision,

- (_512) ms-1 B1
Position vector, r(t) = (_11) +t (_512) M1
re=3)= (_11) +3 (_512) = (—1367) m M1 A1

-5 3 -8
ro(t=0) = <—10> -1 <4> = (—14) m B1
- -9 5 —14
-8 3 -8+ 3t
ro(t) = (—14) +t (4) = (—14 + 4-t> B1
- —-14 5 —14 + 5t
<16> <—5> (16 - 5t>
rp(®)=1| 4 |+t[-2])=| 4-2¢
- 4 -1 4—t R
rp(t) =7o(0)

(16—515) (—8+3t>
4-2t |=|-14+4t
4—t —14 + 5t M1

16 — 5t = -8 + 3¢, =t=3
4 -2t =-14+ 4t, =t=3

4—t=-14+5t, =t=3 B1
16 —5x3 1
rp(t=3)=<4—2><3>=<—2> m
- 4—3 1 M1 B1
Hence they collideat i — 2j + k.
12
10 (a).
Class f CF Class boundary
<110 27 27 100-110 B1-class
<120 58 85 110-120 boundary
<130 130 215 120-130
< 140 105 320 130 - 140 B1-for CF
< 150 50 370 140 - 150
<160 25 395 150 - 160
<170 5 400 160 -170

I.\
400
Pag position
351"} ...............
c osition H
8 300 Ga pO; :
= g H
g Bl
2250 B
3 ; :
g FHE T e i
3200 ... Median position f- g § |
(L e i
1001 31 position E | : 3 i
RIS R b |
P qpwpositiph i H b |
ey Yyl g
0 L] 1 4 L] 1 i 1 £
100 410 | 120 [ 130 1140 | 150 | 160 | 170 |

Upper class boundaries

M

Median position: %N = % X 400 = 200

From the ogive, Median: q, = 129 cm

(ii).

Lower quartile position: iN = % X400 =100

Upper quartile position: %N = % X 400 = 300

From the ogive,

Lower quartile: g; = 121.5

Upper quartile: q; = 137.5

~Interquartile range: g3 —q; = 137.5 - 121.5 = 16 cm
(iii).

10 10

10th percentile position: EN =755 X 400 = 40
90th percentile position: — N = — x 400 = 360
100 100

From the ogive,
10th percentile: P, = 112
90th percentile: Py = 147.5
~ 10th to 90t percentile range: Pyg — Py
=147.5-112 =35.5cm
(b).
A= 130 -58 =72,A,= 130 — 105 = 25,L,,, = 120,¢ = 10
1

A 72
= = — ) x
Mode = L, + <A1 n Az) c=120+ (72 n 25) 10
=120 + 7.4226 = 127.4226

B1-axes well
labeled and
suitable scale.

B1-correctly
plotted points.

B1-smooth curve

Al

M1 A1

M1 A1

M1
Al
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12 _ 225 _ 186
11 (a) (l) X = ﬁ = 22.5, y= ﬁ =18.6 B1
Distance 5 = Mean point, x,y) = (22.5,18.6
Time taken from A to B = ———— = — = 0.25 hours P ) =( )
Speed 20 R
Distance 4 English
Time taken from B to C = ————— == = 0.5 hours [t
Speed 8 40
Total time taken from A to C = 0.25 + 0.5 = 0.75 hours M1 M1 A1 | ‘ P Ei I
(i). ;;;,5_ (SRS b et IS8R0k 1 0S| ool s ESH] A TR L84 et b s e o B1-axes well
Total distance i i ! ! HEEE ! | labeled and
Average spee(; fm:] AtoC=—r ® | = | suitable scale
+ _ 148
=075 12kmh™ M1 A1 ISt B2-plotting
b). (i). e e e T T e e e e e scatter pOiI]tS
(b). (1) _ 1 -1, _ ) Fea st ik EEH EE | | includi
u=10ms H,a=-2ms ,t=7s R | including mean
1 1 HH t e oint
s=ut+at? =10x7-2x2x72=21m N ] ; | R
(ii). 9'_ _____ | B1-drawing line
u=10msta=-2msLv=0ms™! s R | of best fit
v?2 =u?+ 2as i [
vi—u? 0%-10? i 6 5 i | | |
s=——=———=25m i S
- M1 A1 Y.,
- e Ex2 i SRR T N SR S
iii). ath
Time taken to reach insTEailtl;jneoous_rle(s)t is given by: Comment: There is a positive linear relationship. B1
t= =—=5s B1
a 2 (ii). The estimate Math mark of a student who scored 30 marks
Therefore time take after instantaneous rest=7 —5 = 2s. in English is 47 marks. B1
Extra distance covered is given by: (b).
1 1 2
s=ut+—at2:10x2+—x(—2)x22=4m =1- 6Xd e A 6 x59.5 = 0.6394
2 2 p 2 3 .
Total Distance = 25 +4 =29 m M1 A1 n(n* = 1) 1010° - 1) M1 A1
- - Comment: Insignificant at 5%. B1
12 12
12 |(a).
x y R, | Ry d d? KRKEND***
A 1 3 10 10 0 0
B 8 14 9 7.5 1.5 2.25
C 15 |8 8 9 -1 1 5
D 18 (20 [7 |a 3 9 B1-Xd
E 23 |19 6 5 1 1
F 28 |17 5 6 -1 1
G 33 |36 4 1 3 9
H 39 |26 3 3 0 0
I 45 |14 1.5 |75 -6 36
] 45 129 1.5 |2 -0.5 0.25
Total | 225 | 186 ¥ d? =59.5
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NAME: COMB:
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INSTRUCTIONS:
» Attempt ALL questions in this paper.
» Show your working clearly.

Qn 1: Three consecutive terms of an A.P have a sum of 36 and a product of
1428. Find the three terms. [4]

Qn 2: Determine the term independent of x in the binomial expansion of

(Z- 2x)6. [4]

Qn 3: Given that a and £ are acute angles with sina = % and cos f = % ; find,
without using tables or calculator, sin(a + ) and tan(a + £). [8]

Qn 4: The sum of the first two terms of a G.P is 9 and the sum to infinity of the
G.P is 25. If the G.P has a positive common ratio, 7, find r and the first
term. [5]

Qn 5: Determine the equation of the tangent and the normal to the curve
y = (x + 1)(2x + 3) ata point (2, 21). [5]

Qn 6: Expand /(i—i) in ascending powers of x, upto and including the term in

x3. State the value of x for which the expansion is valid and by substituting
x = 0.2, find an approximation for v1.5. [7]
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Qn 7: (a). Iftheroots of ax? + bx + ¢ = 0 differ by 3, show that
b? = 9a? + 4ac.
(b). Ifa and B are roots of the quadratic equation x? — 4x + 2 = 0, find
the quadratic equation that has roots; (a + 2), (8 + 2).
[12]

Qn 8: The expression 6x3 — 23x? + ax + b gives a remainder of 11 when
divided by (x — 3) and a remainder of ~21 when divided by (x + 1). Find
the values of a and b; hence factorize the expression. [10]

Qn9: (a). Giventhatlog, x + 2log, y = 4, show that xy = 16. Hence
solve for x and y in the simultaneous equation:
logio(x +y) =1
log, x +2log,y =4

b). If5*e252Y =1 and 3°*e9Y = l, determine the value of x and
( 5
Y- [12]

Qn 10: (a). Differentiate from first principles f(x) = 2x? + 5x — 3. Hence
find f'(2).
(b). Find % for each of the functions:
; —3y_340
»H. y=3x St
(ii). y=2x+3)(x+2). [12]

Qn 11: (a). A cylinder of volume, V, is to be cut from a solid sphere of

. . . 4mR®
radius, R. Prove that the maximum value of V is :_\/E .

(b). Arectangular block has a square base of area x2 cm?. Its total
surface area is 150 cm?. Prove that the volume of the block is

% (75x — x2) cm3. Hence find the dimensions of the block when its
volume is a maximum. [12]

Qn 12: (a). Prove the identity:

1—c059_ p ‘o
1T o cosec cotéd.

(b). Solve the equation 4 cos @ — 3 sec = 2tan§ for
~180° < 6 < *180°. [9]
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MARKING GUIDE cos(a + B) = cosa cos B — sinasin B
24 5 7 12 24 84 36
SNo. | Working Marks =35*13 25X13° 65 325 325 M1 B1
1 sum=a+ (a+d)+ (a+2d) =36 .tan(a+ﬁ):sin(a+ﬁ):ﬁ;£:ﬁ
3a+3d =36 ” cos(e+B) 325 325 36 M1 A1
a+d=12 B1
a=12-d 08
4
product = a(a + d)(a + 2d) = 1428 a+ar=9
(12-d)(12 —d +d)(12 —d + 2d) = 1428 M1 a(l+r)=9
12(12 = d)(12 + d) = 1428 9
144 — d? =119 “=1+r B1
d? =25
d=5 B1 a
Seo = =25
First term, a=12-d=12-5=7 1-—r
Second term, a+d=7+5=12 A1-all three ) _ a= _25(1 -7) B1
Third term, a+2d=7+2%x5=17 terms Equating the two equations gives:
= — M1
o1 T 25(1—71)
2 3 r 9= 25(1 - T'z)
General term = °C, x (F) (2x)e" 212
= 6C, X 3" x 267" x x 72" x x0T M1 4 25
For the term independent of x, r=g= 0.8 Al
—2r+6-r=0 First term, a=25(1-08)=5 Al
6—3r=0
r=2 B1
6 M1 05
Required term = °C, x 3% x 2672 S v=(x+D2x+3)
=15x 9 x 16 = 2160 Al y=2x%+3x+2x+3
y=2x%+5x+3
04 dy
3 - Gradient function, TIx =4x+5 M1
i o -2 At point (2,21),
K 25 cosp 13 Gradient of tangent =4 x 2+ 5 = 13
The required equation of the tangent is given by:
y—21 13
25 - x—2
7 y y—21=13x-26 M1
y=13x+5
g = 5 Gradient of normal = -3 Al
x=+132-52=12 The required equation of the normal is given by:
X =+/252-7%2=24 12 y—21 1
24 ing =— =——
cosa =-— sinf 13 B1B1 x—2 13 M1
25 1 2
y-2l=-prtg
1 275 Al
~ sin(a + B) = sina cos B + cosasin B y:_ﬁx-i-E
7 5 24 12 7 288 323
==Xt X = —— = M1 A1
25 13 25 13 65 325 325 05
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(1 + x) —(+ x)1/2(1 _ x)_1/2

1—x

y 1 1 -1 x* -1 -3 «x3
1+x) 2=1+Ex+—><—><—+—><—><—+-~-

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

Cc

272 7207 4 T2 T3 B1
z1+—x—lx2+—x3+
2 8 16 5 .
_ 1 1 -3 (=x)* 3 -5 (—x)° |B1
- YVom1l—Z(—x)—=x—x - X—X
(1-= A R R TR R B
+...
14ixsd 2+5 3+
. AT
A+x) 20— x)""
(1+1 Leevlay )(1+1 + 3y
U TR T 2¥ 78 M
+5 3+ )
16~
(1+1 +3 2+5 3)+(1 +1 2+3 3)
U e ) T2 T T
+<1 2y 3)+
8° T16"
1 3 2 9 3
=~ +x+Zx +EX B Al
The expansion is valid for |x| < 1.
B1
putting x = 0.2 gives
1+0.2 3 9
~1+02+ -x(02)2+-—x(0.2)% M1
(1—0.2) F02+ X027 +35x(02)
1.2
(—):1+0.2+ 0.03 + 0.0045
0.8
V1.5 = 1.2345 Al
07
(a).
Let one of the roots be a. Then the other root is (a — 3).
b
sum of roots, a+(a—3)=—a B1
b
2a—-3=—-—
a
b
2a=3——
3a—b
2a =
3 ab
24~ B1
@= 2a c
product of roots, ala—3)=— B1

a

a?—3a =
a M1
3a — b\? 3 3a—b c
(%) —3(55) =%
9a? —6ab+b*> 9a—-3b ¢ B1
a? 2 a
9a? — 6ab + b%? — 2a(9a — 3b) = 4ac
9a? — 6ab + b%? — 18a? + 6ab = 4ac
b? —9a? = 4ac B1
b%? = 9a? + 4ac, as required
(b).
x2—4x+2=0
a+pf=—-(-4)=4
aff =2 B1
For the required equation,
sumofroots=(a+2)+(B+2)=a+pf+4=4+4 |M1B1
=8
product of roots = (¢ + 2)(B+2) =af +2a + 2B + 4
—af+2(@+B)+4=2+2x4+4=14 M1 B1
The required equation is given by:
x? — (sum of roots)x + (product of roots) = 0
x2—8x+14=0 Al
12
let f(x) = 6x3 —23x*+ax+b
for(x —3) =0, x=3 B1
F(3)=6x33-23x32+3a+b=11 M1
162 — 207 +3a+b =11
3a+b=56 — (1) B1
for (x +1) =0, x=-1 B1
FB3)=6%x(-1)}*—23x(-1)2—a+b=-21 M1
—6—-23—a+b=-21
—-a+b=8 —(2) B1
Equation (1) — (2) gives,
|3a+b=56 — (1)
—|—a+b=8]—>(2) M1
| 4a=48
a=12 Al
From equation (2),
b=8+4+a=8+12=20 M1 A1
10

(a).
log, x +2log,y =4

log, y
log, x +2 (logz 4) =4
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= 2x2 + 4x(6x) + 2(6x)%? + 5x + 5(6x) — 3

log, y M1
logo x +2 (2 log, 2) -
log, x +log,y = 4
log, xy =4
xy =24
xy =16 B1
For the hence part,
logjo(x+y) =1
log, x +2log,y = 4
x+y=10 — (1)
xy=16 — (2)
logio(x +y) =1, =x+y=10 — (1)
log, x +2log,y = 4, =xy=16 — (2)
Substituting for y in equation (2) gives,
x(10 —x) =16 M1
10x —x2 =16
x2—10x+16 =0
10+/(-10)2—4x1x16 10+6
X = = M1
2x1 2
10+ 6 10-6
X = > = 8, or, x = 5 = 2
forx =8, y=10—8=2
forx = 2, y=10—-2=8 Al
(b).
5*e25% =1
5% x (52)231 = 50
5x+4y — 50 M1
x+4y =0
= - —
x 4y (€Y) B1
35*e9Y =1
35% x (3%)Y =372
35x+2y - 3—2 M1
5x+2y=-2 —(2)
Substituting equation (1) into (2) gives, B1
5X(—4y)+2y =-2
—18y = -2 M1
2 1
Y=18~9 Al
From equation (2),
4
x=—4X 6 = —6 Al
12
10 (a).
f(x) =2x?>+5x—3
flx+6x) =2(x+ 6x)* +5(x +6x) — 3 B1

= 2x% + 5x — 3 + 4x(6x) + 2(6x)? + 5(5x) B1
o [fet 80 = @)
fe =t =%
4x(6x) + 2(6x)% + 5(6x
_ i [45060) +2650? +5(5%) it
5x—-0 ox
=g;r110[4x+2(6x)+5]=[4x+2><0+5]=4—x+5 M1 B1
For the hence part:
f(2=4x2+5=13 M1 A1l
(b). ().
—3 5 + 6
YT T
y=3x—5x"1+6x2
dy _ 1-1 -1-1 —2-1
a—3><x —5x(-1xx )+6x(—2xx ) B1B1B1
d
2 3450212473
dx
(ii).
y=0Qx+3)(x+2)
y=2x2+3x+4x+6
y=2x*+7x+6 M1
D 4x+7
dx — x B1
12
11
B1
By Pythagoras theorem,
h2
2 _ 2 _p2 2 _p2___
(2r)* = (2R)* — h7, =r“=R 7 B1
Volume of cylinder,
2 77.'h3
V =mnr’h =TL’<R2—— h =TL’R2h—T M1
a 2 3mh?
an - M1
For maximum volume, v 0
R 3mh?
T —_ =
4 M1
R? = 3mwh? —h= 2R
T4 V3 Al
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o ()=o) o (-2

\/§ \/§ M1
R (6 - 2) R3( 4 ) 4mR3 B1
= 1. =1 _— ) =
3V3 3v3/  3V3
(b).
Let h be the height of the block.
total surface area = 2(I xw + I X h+w X h) = 150
2(xXx+xXh+xxh) =150 M1
x?+2hx =75
2hx = 75 — x?
.2
_ 75 —x B1
2x )
75 —x
Volume=l><w><h=x2><< ) M1
2x
75x —x3 1
_ _Z _ .3 3 ;
= > =3 (75x — x3) cm?, as required B1
12
12 (a).
1—cosé@ 1- 6)(1— 6
LHS = _ (1 —cosB)(1 — cosh) M1
1+ cos@ (1 + cos8)(1 — cos8)
_ (1—cost9)2= (1—0039)2=1—c050 M1B1
1—cos?8 sin? 6 sinf
1 cos 6 _ P ‘8
" sin@ sin@ A co B1
(b).
4cosf —3secHd = 2tand
4 o 3 2sinf
cos cosf  cos@ M1
4cos?0 —3 =2sinf
4(1 —sin?0) —3 = 2sin6
4 —4sin’6 — 3 =2sinf
4sin?0 +2sinf—-1=0 B1
\ 9_—2i 22—4x4x(=1) —2++20
sinf = x4 = 3 M1
either sin8 = —0.80902, = 0 = —54°,—-126°
or sing = 0.30902, = 6 =18°162° Al
Al
09

*RKEND***
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NAME: COMB:
INSTRUCTIONS:
» Attempt ALL questions in both sections.
» Show your working clearly.
2

» Where necessary,use g = 9.8 ms™=.

Section A (40 Marks)

Qn 1: Two events M and N are such that P(M) = 0.7, P(M N N) = 0.45 and
P(M' N N") = 0.18. Find:

(a). PN, (3]

(b). P(M or N butnotM and N). [2]
Qn 2: A ball is thrown vertically upwards to a height of 10 m. Find:

(a). the time taken for the ball to reach this height. [3]

(b). theinitial speed of the ball. [2]

Qn 3: Five students obtained the following A-level grades in mid-term and end
of term Il examinations in a certain subject.

Mid-term |A B C D E
M)

End of B A C D E
term (E)

(). Determine the rank correlation coefficient between mid-term and
End of term examinations. [4]
(ii). Comment on your result in (a) above. [1]
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Qn 4: Find in the form ai + bj, a force of magnitude 65 N acting along the line

f=£'+,1(55'—12{). [5]

Qn 5: The table below is the distribution of weights of a group of animals.

Mass (kg) Frequency
21-25 10
26-30 20
31-35 15
36-40 10
41-50 30
51-65 45
66-75 5
Calculate the standard deviation for the given data. [6]

Qn 6: A particle is moving so that at any instant, its velocity, v, is given by

v= (3ti —4j + t2k> m s~ When t = 0, itis at the point (1,0, 1). Find:

(a). the displacement of the particle whent = 2 s. [3]
(b). the speed of the particle whent = 2s. [2]
Qn 7: The table below shows the prices in shillings of flour and eggs in 1990
and 2000.
Item Price (shs)
1990 2000
Flour (1 kg) 3,000 5,400
Eggs (1 dozen) 5,000 7,800

Calculate the simple aggregate price index for the above data; taking
1990 as the base year. [5]

Qn 8: A particle travels with speed 50 m s~ from the point (3,—7) ina
direction 7i — 24j . Find its position vector after

(a). tseconds. [3]
(b). 3 seconds. (2]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Question 9:
X and Y are two independent events such that P(X") = 0.6 and
P(XNY)=02.

(a). Show that X' and Y’ are also independent. [4]
(b). Find:
@). P®), [2]
(). PX'nY", [2]

(c). Aand B are two events such that P(4) = %, P(A/B) = %and
P(B/A) = g .Find:

(). P(ANB), [2]
(i). P(AUB). [2]

Question 10:
(a). Find the equation of the line of action of the resultant of forces F; and F,
if the equations of the lines of action of F; and F, are respectively

r1=2£'—7j+l~c+l(£'+4j+21~c) and r2=3£—4j+u<£’+5]’+51~c)

and the magnitudes of F; and F, are v21 and 2v/51 respectively. [8]
(b). Find thevalueof 1if Ai + 2j — kand 5i — Aj + k are perpendicular

vectors. [4]

Question 11:
(a). Two ordinary dice are thrown. Find the possibility space for the sum of

the scores obtained. [2]
Hence find the probability that the sum of the scores obtained:

(1). isamultiple of 5, [1]
(ii). is greater than9, [1]
(iii). is a multiple of 5 or greater than 9, [2]
(iv). is amultiple of 5 and is greater than 9. [2]

(b). Given that A and B are mutually exclusive events and that P(4) = gand
P(B) = %,find:
(). P(AuB), [2]
(ii). P(A'nB". [2]

Question 12:
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(a).

(b).

A, B and C are three points lying in that order on a straight line. A body is

projected from B towards A with a speed 3 m s~1. The body experiences

an acceleration of 1 m s~2 towards C. If BC = 20 m, find:

(i). thetime taken to reach C.

(ii). the distance travelled by the body from the moment of projection
until it reaches C. [6]

Two stations 4 and B are a distance of 6X m apart along a straight track.

A train starts from rest at A and accelerates uniformly to a speed of

Vms™L; covering a distance of X m.

The train then maintains this speed until is has travelled a further 3X m.

It then retards uniformly to rest at B.

(). Make a sketch of the velocity-time graph for the motion.

(ii). Hence show thatif T is the time taken for the train to travel from

AtoB,thenT = % seconds. [6]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

MARKING GUIDE

SNo. | Working Marks
1 (a).
P(MM'nN')=P(MUN) =0.18
PMUN)=1-P(MUN) =1-0.18 =0.82
but, P(MUN)=PM)+P(N)—P(MnNN)
1-0.18=0.7+P(N) — 0.45 M1
P(N) = 0.57 B1
P(N')=1-0.57 =0.43 B1
(b).
P(M or N butnotM and N) = P(MUN)—P(M NN)
=0.82-0.45 =037 M1 A1
05
2 (a).
At maximum height, v = 0ms™!, s =10m
v=u—gt
0=u-—gt
u=gt — (1) B1
= ut 1 £2
s=ut—-g
1
10 = ut—zgt2 — (2)
Substituting equation (1) into (2) gives:
1
10 = gt? —Egt2 M1
1
—2 2
10 th
20 = 9.8t2
20
t?=—
10°
t=— Al
7 S
(b).
10
u=gtf=9.8><7=14ms_1 M1 A1
05
3
M E Ry Rg d d?
A B 1 2 -1 1
B A 2 1 1 1 B1-correct
C C 3 3 0 0 ranking
D D 4 4 0 0
E E 5 5 0 0 B1-for Y, d?
Yd?=2
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B 6xd? 6x2 _ o
nn?2-1) " 5(52-1) M1 A1
Comment: Insignificant at 1%.
B1
05
4 . . (5
Direction vector = gglz) B1
Force vector, Fz—( 5 )
~ 52+ (—12)2 12 M1 M1 M1
5 25
£5(_1,) == (Co) N Al
05
5
Class f x fx fx?
21-25 10 23 230 5290
26 -30 20 28 560 15680
31-35 15 33 495 16335
36-40 | 10 | 38 380 14440 Bi-for ), fx
41-50 30 | 45.5 1365 62107.5 5
51-65 | 45| 58 2610 151380 B1-for ¥ fx
66 - 75 5 70.5 352.5 24851.25
Total 5992.5 290083.75
2 2
Standard deviation = Zi - <w>
xf Xf
290083.75  /5992.5\2
135 ( 135 ) = 133565 M1M1A1
05
6 ().
— — P A 2
f_fydt_f(?’tf 4]~+tl~c)dt M1
3 1
2: 3
5= (Zt i 4-t] t k) M1

3 1
.-.s=(2><22+1)1—(4><2)] ( ><23+1)k

11
s=7i—-8j + ?k Al
(b). Whent = 2,
v=3><2i—4j+22k—<6l—4]+4k) B1
Speed, | | V62 + (—4)2 +42 =68 B1
=2V17ms™!
05
Simple aggregate price index = 1P 22009 100
¥ Pioso
54—00 + 7800 % 100
~3000 + 5000 M1 M1 M1
13200
= 2000 X 100 = 165 - M
05
(a) 0
. _ 7
Velocity vector, v= —72 T (_24) M1
14 _
=2(_5,)=(J4g) ms”! B1
. /3 3+ 14t
Position vector, r(t) ( ) ( ) (_7 _ 48t) B1
(b). Att = 3,
34+14x%x3 45
r(3) = = m
)= (5 g ) = (Cis) M1 A1
05
(a). For events X’ and Y’ to be independent,
PX'nY)=PX").PY")
LHS=PX NnY)=P(XUY) =1—-P(XUY) M1
=1-{P(X)+P(Y) - PX NY)}
=1—{P(X) + P(Y) — P(X).P(Y)} M1
=1-P(X) — P(Y) + P(X).P(Y)
= [1-P(X)] - P(N[1 - P(X)] = P(X) = P(P(X) | M1
=PXH[1-PX)] =PX").P(Y"), hence shown A1l
(b)-(@).
PX)=1-P(X")=1—0.6=04
but,  P(XNY)=PX).P(Y)
0.2
0.2 = 0.4P(Y), = P(Y) = 02 =05 M1 A1
(ii).
PX'NnY)=PX).P(Y)=06%x(1-0.5)=03 M1 A1l
(9. @ )
P(ANB)=PA).P(B/A) =Zx5=1¢ M1 AL
(ii).
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P(AnB) =P(B).P(A/B)

W 1 [2 [3 [4 |5 6
Die 1
1 2 3 4 5 6 7
2 3 4 5 6 7 8
3 4 5 6 7 8 9 B2
4 5 6 7 8 9 10
5 6 7 8 9 10 11
6 7 8 9 10 |11 12
n(S) =36
Let A = {multiple of 5}, B = {greater than 9},
(@) w
n
P(A)=——2=—
) n(s) 36 B1
(ii).
nB) 6 1
P(B) = 7)) 366 B1
(iii).
n(AnB) 3 1
P(AnB)_—n(S) %12 M1 A1
(iv).
n(AUB) 10 5
= = = M1 A1l
PAVE) =— == 35" 15
Alternatively:
P(AUB)=P(A)+ P(B) P(AnB)—7+1 1—5
_ B “36 6 12 18
(b). (D). . .
P(AUB) = P(4)+P(B)~P(ANB) =z +5-0=15 M1 A1
(ii).
9 1
P(AANB)=P(AUB)Y =1-P(AUB)=1——=— M1 A1
10 10
12

4 1 8
E_EP(B)' ﬁP(B)—E
P(AUB) =P(A)+P(B)—P(ANB)
2 + 8 4 2
515 15 3 M1A1
12
10 (a)-
1
Direction vector for F; = | 4
- 2
21 1 1
Fl =— (4 |=|4]| N
= V12 + 42 522 2 2 M1 B1
1
Direction vector for F, = 5)
- 5
28T (N (1 (2
Fy=———|5]=2(5|={10] N M1 B1
~ V12+52+45%\g 5 10
1 2 3
Resultant force = F; + F, = |4 |+ (10 ])=|14| N B1
- - 2 10 12
The line of action of the resultant force passes through the
point of intersection of the lines of action of the two forces.”
At the point of intersection,
ri=nr7r,
2 1 /3 1
1 2 —4 5
2+A=3+y, =u=1-1
-7+ 44 =5y, = -7+41=5(1-1), =A1=2 M1B1
2 1 4
Point of intersection = (—7) +2 (4) = (1) B1
1 2 5
The line of action of the resultant force is:
4 3
5 12 Bl
(b). For perpendicular vectors,
A 5
2 ].l—-1]=0
-1 1 M1
50-21-1=0
31=1
1= 1
3 Al
12
11 (a).

12

(a).
> °
A( < ° Cc
, B 2om |
— 5 — 1
Oms ms
; 2
Tms’
—_——
(i). For motion BAC,
s=-20ma=—-1ms23u=3ms™!

= t+1 t?
S=u 2a
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1
—20=3t+§><(—1)><t2

M1
—40 = 6t — t?
t?—6t—40=0
t_6i\/(—6)2—4x1><(—40) B1
- 2x1
t=10, or, t=-4 M1
butt # —4, =t=10s
For motion BA, Al
v?—u? 0%2-32
—=————=45
2a 2x(-1) m
Total distance = sg, + 54 = 4.5+ (4.5+20) =29 m Bl
(b).
v(ms™) B1
v c D
x 3x 2 B2-all correct
E % T % >",3 t(s)
k 5
F T 1
3x
Distance CD = vt = 3x, ANt = —
1 v B1
Total distance covered = EV(T +t) =6x
vT + vt = 12x M1
3x
vl +v X N =12x
vT + 3x = 12x
vT = 9x
9x .
T = - seconds, as required
Alternatively: Al
v(ms™)
A
Y c D
X 3x 2x
E —% R — H'B t(s)
k |
I T 1
. 1 2x
DlstanceAC=§xt1xv=x, $t1=7
. 3x
Distance CD = t, X v = 3x, =t, = >
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. 1 4x

Distance DA = E Xty Xv=2x, =ty = 7,
2x 3x 4x 9x

T =t +t, +t3 =—+—+—=— seconds,
v v v v

as required

12

FRKEND*H*
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Time: 3 Hours

NAME:

INSTRUCTIONS:
» Attempt ALL questions in this paper.
» Show your working clearly.

COMB:

Section A (40 Marks)

Answer all the questions in this section.

Qn 1: Without using mathematical tables or a calculator, find the value of:
(V5-2)" = (V5+2)°
8V5

[5]
Qn 2: Find the equation of the normal to the curve x%y + 3y%? — 4x — 12 = O at
the point (1, 2). [5]

Qn 3: Solve the simultaneous equations:
x—2y—2z=0
2x+3y+z=1
3x—y—3z=3
(5]

2
Qn 4: Given the parametric equations x = 4t? and y = 8¢, find % . [5]

Qn 5: Given that x? + gx + p and x? + mx + n have a common factor of
(x — k), show that k = =&, [5]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Qn 6: The sum of the first two terms of the geometric progression (G.P) is 9
and the sum to infinity of the G.P is 25. If the G.P has a positive common
ratio, r, find r and the first term. [5]

Qn 7: A 2% error is made in measuring the radius of a sphere. Find the
percentage error in surface area. [5]

Qn 8: Find the area lying in the first quadrant and bounded by the curve
y = 2x% + 1, the y-axis and the lines y = 2 and y = 5. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:

(a). Find the volume generated when the area enclosed by y? = x, x = 0 and
y = 2isrotated abouty = 2. [6]

(b). On the same axes, sketch the curves y = x2 + 3x and y = 4x — x2 and
hence find the area enclosed by the two curves. [6]

Question 10:
Find the first derivatives, with respect to x, of the following functions in their
simplest form:

(@). 3x—6x+. [3]
cos 2x
(b). 1+sin2x (6]
(c). tan?4x. [3]
Question 11:
(a). Prove that: sin(2sin™'x + cos™1x) = /(1 — x2). [8]
cosA+cosB At+B
(b) Prove thatm = COt( 2 ) [4]

Question 12:
A hemispherical bowl is being filled with water at a uniform rate when the

height of the water is h cm, the volume is © (rhz — §h3) cm?, r cm being the

radius of the hemisphere. Find the rate at which the water level is rising when
it is half way to the top, given that r = 6 and that the bowl fills in 1 minute.
[12]

Question 13:

© Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS.  Page 68



A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

(a). Given that a and f are roots of the equation x2 — 4x + 2 = 0, find the

quadratic equation that has the roots (a + 2) and (8 + 2). [5]
(b). Find the range of values k can take for kx? + 3x + k — 4 = 0 to have two
real distinct roots. [7]

Question 14:
Solve:
(a). log,5+4logsx =4. [5]

(b). 5x+2 + 7y+1 = 3468

7Y = 5% — 76 [7]

Question 15:

Given that cos 4 = Sand cosB = % where A and B are acute, find the value of:
(a). tan(4 + B).

(b). cosec(4 + B).

(c)- sec(A—-B). [12]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

SNo. | Working Marks
1 (5-2)"-(V5+2)° (V5-2+v5+2)(V5-2-v5-2) .
8v5 8v5
_25x(H _ -85
T 85 85 M1 M1A1
05
2 d ., 5 _d
a(x;1+3y —4x—dlZ) _E(O)
atd Y4
xdx+2xy+6ydx 4=0 B1
Y
2 4
(x* + 6y) In 4 —2xy
dy 4-—2xy B1
dx ~ x2+6y
At the point (1, 2),
Gradient of t t_4—2><1><2_ B1
radient of tangent = 12+61x2 =
Gradient of the normal = TS —o0
The required equation of the normal is given by:
y-2_-1 M1
x—1 0
0=—x+1 Al
x=1
05
3 x—=2y—2z=0 — (1)
2x+3y+z=1 —(2)
3x—y—3z=3 — (3)
Equation (1) + 2 x (2) gives,
x=2y—-2z=0] — (1)
+4x+6y+2z=2[—2x%x(2)
S5x+4y =2 — (4)
Equation 3 X (2) + (3) gives,
6x+9y+3z=3]—3%(2)
+[3x—y—-32=3] — (3)
9x +8y =6 — (5)
Equation 2 X (4) — (5) gives,
|10x+8y=4 —2x(4)
—{9%x+8y=6[ —(5) M1
| x=—2 A1
From equation (4),
5x(=2)+4y =2 M1
—-10+4y =2
4y =12
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Percentage error in surface area is given by:

y=3 Al
From equation (1),
—2-2%x3-2z=0
—-8-2z=0
2z =-8
z=—4 A1l
05
4 2 dx_
x = 4t*°, ﬁE—Bt B1
=8 dy—8
y=st == B1
dy dy dt 1
@ dr ldx S8t B1
dzy_d<dy) dt 1><1— 1
dx? dt\dx) " dx~ t278t  8t3 M1 A1
05
5 for (x — k) =0, x=k B1
2k?+qgk+p=k*+mk+n B1B1
gk+p=mk+n
gk—mk=n-—p
k(g—m)=n-—p B1
n—p
k= —=t
q—m B1
05
6 a+ar=9
a(l+r)=9
9
1 B1
Sep = —— = 25
C 1-r
a=251-r) B1
Equating the two equations gives:
9
=25(1—
1+7r ( ") M1
9=25(1—-12)
2_1 9
T M1
r==-=208
. A1l
First term, a=25(1-08)=5 A1
05
7 Let r be the radius of the sphere.
— 2 aa_
surface area, A = 4nre, :dr 8nr B1
dA 2 M1 B1
~ — X = X —1 = 0. 2
A ar ér = 8nr 100r 0.16mr

_ 0.16mr? o — 10
05
y=2x%+1
1 1
5 5
area—f xdy—ij (y—l)l/zdy M1
2 V2); .
- i[L (y— 1)3/2] M1
V213 x1 2
2 3 3 2
=—[(-12-@2-1"=—[8-1]
3\/5[ “ ] 3V2 B1
= ——=3.2998 sq. units
3V2 4 A1
05
(@) _
y-axis X=
.\:g‘);..
Ty = y=2 B1
x-a)?is
\y2 =X
element of volume, v =m(2 —y)26x
total volume generated,
4 4
U=f7r(2—y)2dx=rrf (2—\/§)de B1
0 0
4 1 8 3, 1 .1*
=rrf (4——4—x /2+x)dx = n[4x——x /2 +—x2]
0 3 27 1y M1 M1
=n|16 o4 8|—-0= 8 bi i
—n( —?+ )— _§” cubic units B1A1
(b).
Fory = x2+3x
whenx =0, y=0
wheny =0, x>+3x=0
x(x+3)=0
x =0, or, x=-3
Intercepts are: (0, 0), (=3, 0). B1
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Fory = 4x — x?

when x =0, y=0
wheny =0, 4x —x*>=0
x(4—x)=0
x=0, or, x=4
Intercepts are: (0, 0), (4, 0). B1
At the point of intersection,
x? + 3x = 4x — x?
2x2—x=0
x(2x—1)=0 B1
x =0, or, x = 0.5
y-axis
"N
Yo = 4x - X2 B1
yy = X% + 3x
-3 4\ X-axis
For the hence part:
0.5
area = (y, —y) dx
05 0 0.5
=J [4x—x2—(x2+3x)]dx=f (x —2x¥) dx M1
0 0
1 2 1> n 2
- [—x2 - —x3] S (— x (0.5)2 — = x (0.5)3) —0
2 37 1y 2 3 M1
1
= 2 square units a
12
10 (a).
5 2
lety = 3x —6x+ﬁ
dy
xS Tey B1B1B1
(b).
letv = cos 2x
ety 1+ sin2x
du
u = cos2x, = — = —2sin2x
dx B1
dv
v =1+ sin2x, = — = 2co0s2x
dx B1
du dv
Y Ve Y
dx V2

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

_ (1 +5sin2x) x (=25sin2x) — cos 2x X 2 cos 2x M1 B1
B (1 + sin2x)?
_ —2sin2x — 2sin® 2x — 2 cos? 2x
- (1 + sin 2x)?
_ —2sin2x — 2(sin® 2x + cos® 2x)
- (1 + sin 2x)?
=—251n2x—2=—2(51n2x+1)= -2 B1A1
(1 + sin2x)? (1 + sin2x)? 1+ sin2x
(0.
let y = tan? 4x = (tan 4x)?
% = 2(tan4x)® x 4 sec? 4x = 8tan 4x sec? 4x B1B1A1
12
11 (a).
let A=sin"1x, = sind =x
~cosA=+/1—sin2A=+1-x2
let B=cos 1x, = cosB =x B1
~sinB=+1—cos2B =+1— x2 B1
L.H.S =sin(2sin"'x + cos™! x) = sin(24 + B)
. . B1
= sin2A cos B + cos 2A sin B B1
=2sinAcosAcosB + (1 —2sin?A)sinB B1
=2xJ1—x2xx+(1—2x2)y/1—x2 B1
=2x21—x2+/1—x2 = 2x2J1—x2 B1
=1—x2 B1
®) A+B A-B
+ _
L HS_cosA+cosB_2C05(T)C05(T) B1
"7 7 sinA +sinB zm(ﬂ)cos (ﬂ B1
2 2
A+B
() i
i (ﬂ)=€0t( =)
S B1B1
12
12 t=1min=60s,H=r=6cm
——
H=r]
h
When the bowlis fulLh=H =6
B1B1

1 1
v=1r(rh2—§h3)=rr(6><62—§><63)

= 1441 cm?

volume,
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civ_v_14-471'_24 3 1
dt "t 1xe0 SHTENS M1B1B1
When the bowl is half way full, h = %H = % X6 =3cm
1 B1
volume, v=m (rh2 - §h3)
dv
%=n(2rh—h2)=n(2><6x3—32)=277r
dh_dh dv_ 1 . 4 M1 B1B1
at dv o dt 27w gt
M1 M1A1
12
13 (a).
x2—4x+2=0
a+pf=—-(-4)=4
aff =2
For the required equation,
sumofroots=(@a+2)+(B+2)=a+p+4=4+4 |M1B1
=8
product of roots = (@ + 2)(B +2) = af + 2a + 2B + 4
=af+2(+p)+4=2+2%x4+4=14 M1 B1
The required equation is given by:
x% — (sum of roots)x + (product of roots) = 0
x2—8x+14=0 Al
(b).
kx?+3x+k=-4=0
For two real distinct roots,
b?>=4ac>0
32— 4k(k-4)>0 M1 B1
9—4k%+ 16k >0
—4k? + 16k +9>0 M1
—4k? + 18k — 2k +9 >0
2k(9—2k)+(9—-2k) >0
QRk+1)(9-2k)>0 M1
k<—-05 | -05<k<45 k>45
(2k+1) - + +
(9 =2k) + + + M1 M1
Qk+1)(9 - + -
—2k)
The range of values k is:
-05<k<45 Al
12
14 (a).
log, 5 +4logsx =4
1
+4logsx =4 B1

logs x

lety = logs x
1
; +4y=4 B1
1+ 4y? =4y
4y2 —4y+1=0
@y-1D%=0 M1
y =205 B1
but y = logs x
~logg x = 0.5, = x=5%=+5 Al
(b).
5%*2 4 7Y+l = 3468
7V =5%-76
let A = 5%, B=7
5%*2 4 7y*1 = 3468
52 x 5%+ 71 x 7Y = 3468
25A+ 7B =3468 — (1) B1
77 = 5% - 76, =B=4-76 — (2) B1
Substituting (2) into (1) gives:
25A+7(A—76) = 3468 M1
25A+ 7A — 532 = 3468
324 = 4000
A =125 B1
but A = 5%, = 5% = 53, sx =3 Al
From equation (2),
B =125—-76 =49 B1
butB=7, =77=7% @ .y=2 Al
12
15
4= 3 B 12
cosd =g cosB =12
5 13
X y
A B
3 12
x=+52-32=4 x=+132-122=5
4 5
sind =— sinB = —
3 13 B1B1
tand = 5 tanB = E
(a)
tan(A + B) = tanA +tanB
an " 1—tanAtanB B1
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4 5 4 5 7 4 63
D DT
3 12 3 12 4 9 16

M1 M1 A1
(b).
A+ B) = !
cosecd+B) = @A+ B
sin(4 + B) = sinA cos B + cos Asin B B1
_4 12,3 5 48 3 _63
5713 5713 65 6%3_65 M1
~ cosec(A+ B) = ] Al
().
A—B) = 1
sec( )= cos(A—B)
cos(A — B) = cosAcos B + sinAsin B
3,12 4 5 36 4 56 B1
5713 5 13_656513_65 M1
sec(A—B)=§ Al
12

*RKEND***
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P425/2
APPLIED
MATHEMATICS
PAPER 2
August 2018

3 hours

| NO PAINS NO GAINS,

NDE]JJE SENIOR SECONDARY SCHOOL
S.5 MATH 2 EOT 2 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.
» Where necessary, use g = 9.8 m s72.

Section A (40 Marks)
Qn 1: Given that P(4/B) = % P(B) = % P(A) = % find
(@). P(B/A),
(b). P(ANB). [5]

Qn 2: A plane flies from A(10, 50) to B(130,—110) at a speed of 100 ms™ 2,
find the velocity of the plane in the form ai + bj . [5]

Qn 3: The table below shows the height distribution of seedlings:

Height (cm) 5-9 10-14 15-19 20-24 |25-29
Frequency 18 24 46 32 30
Calculate:
(). the modal height.
(ii). the number of seedlings of height less than 17 cm. [5]
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Qn 4: A particle has an initial position vector (4i +3j + 9k> m. The particle

moves with constant velocity (3i —-2j - Sk) m s~ Find:

(a). the position vector of the particle at any time, ¢.
(b). the position vector of the particle after 5 seconds. [5]

Qn 5: A class performed an experiment to estimate the diameter of a circular
object. A sample of five students had the following results in centimeters:
3.12,3.16,2.94,3.33 and 3.00.
Determine the sample:
(a). mean.
(b). standard deviation. [6]

Qn 6: A car of mass 900 kg tows a caravan of mass 700 kg along a level road.
The engine of the car exerts a forward force of 2.4 kilo Newtons and
there is no resistance to motion. Find the acceleration and the tension in
the tow bar. [5]

Qn 7: In how many ways can the letters of the “FACETIOUS” be arranged in a
line. What is the probability that an arrangement begins with “F” and
ends with “S”. [5]

Qn 8: A particle with an initial velocity 2 m s™! moves in a straight line with a
constant acceleration of 3 m s™2 for 5 seconds. Find the final velocity and
distance. [4]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
The table below shows marks obtained by 120 students in a test:

Marks 10-14 | 15-19 | 20-24 | 25-29 | 30-34 | 35-39 | 40-44 | 45-49
No. of 5 15 35 10 25 8 7 5
students

(a). Calculate:
(). the mean.
(ii). standard deviation of the marks.

(b). Plotan ogive for this data and use it to estimate:
(). the median,

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

(ii). the number of students with marks that are within one standard
deviation of the mean. [12]

Question 10:

A lift travels vertically upwards from rest at floor A to rest at floor B, which is
20 m above 4, in three stages as follows:

At first, the lift accelerates from 4 at 2 m s~2 for 2 s. It then travels at a
constant speed and finally it decelerates uniformly, coming to rest at B after a

total time of 6% S.

(a). Sketch the velocity-time graph for this motion.

(b). Find the magnitude of the constant deceleration.

(c). The mass of the lift and its contents is 500 kg. Find the tension in the lift
cable during the stage of motion when the lift is:
(i). accelerating upwards.
(ii). moving with constant speed. [12]

Question 11:
The height (cm) and ages (years) of a random sample of ten farmers are given
in the table below.

Heights, | 156 |151 |152 |160 |146 |157 |149 |142 |158 |140
X (cm)

Ages, 47 38 44 55 46 49 45 30 45 30
Y (years)
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(a). (i)- Calculate the rank correlation coefficient.
(ii). Comment on your result.

(b). Plota scatter diagram for the data and comment on the relationship of
the data. Draw a line of best fit.

(c). Useyour graph to find Y when X = 147. [12]

Question 12:
A particle of mass 2 kg moves such that its displacement, s, is given by:

_ (tz — 4t — 5)
S=\.2
~ \t?2—4t+3
(a). Find the expression for its velocity, v, in terms of t.

(b). Hence calculate the speed of the particle at t = 2 seconds.
(c). Find the acceleration of the body and hence calculate the magnitude of
the force acting on the particle. [12]

Question 13:
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(a).

(b).

In a game a player tosses three fair coins. He wins £ 10 if 3 heads occur, £
x if 2 heads occur, £ 3 if 1 head occurs and £ 2 if no heads occur. Express,
in terms of x, his expected gain from each game. Given that he pays £
4.50 to play each game, calculate the value of x for which the game is fair.
A committee of 3 is to be chosen from 4 girls and 7 boys.

(). Form a probability distribution for the number of girls on the
committee and show that the experiment in random.
Find the expected number of girls on the committee.

(id). [12]

Question 14:

(a).

(b).

Particles of mass m4 and m, (m, > m,) are connected by a light
inextensible string passing over a smooth fixed pulley. The particles hang
vertically and are released from rest. Show that the acceleration of the

my—m oo b . 2
(mz—m1)g and that the tension in the string is .
my+my my+my

Two particles A and B are connected by a light inextensible string

. mim
system is NCR2G

passing over a smooth fixed pulley. The masses of A and B are %m and

gm respectively. With A and B hanging freely, the system is released

from rest with particle A a distance, d, above the floor. If a time, t,
elapses before A4 hits the floor, show that 20d = t2g. [12]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

MARKING GUIDE

SNo. | Working Marks
1 (a).
P(AnB) P(B).P(4/B) 1 2 1 3
P(B/A) = ( )_P®B).P@A/B) 1 2 1_3
P(A) P(4) 47573 10 | M1M1A1
(b).
B 1.2 1
P(ANB) =P(B).P(4/B) =%z =15 M1 A1
05
2 |v| =100 ms™?
o=~ —— 130\ _ 10\ _ ( 120
AB=0B-04= (—110) (50) = (—160) 81
|4B| = \/120% + (—160)2 = 200
| | M1
Y, 100,120 60 Bl
Y~ 1aB| A8 = 555 (160) = (Cgo) ™ M1 B1
= v =60i —80j ms™!
~ ~ T a Al
05
3
Class f C.F | Class
boundaries
5-9 | 18 18 45-95
10-14 | 24 42 9.5 -14.5
15-19 | 46 88 14.5-19.5
20-24| 32 | 120 | 19.5-245
25-29| 30 | 150 | 24.5-295
(.
A=46-—24 =22, A,=46-—32=14
Modal height = L (—1)
odal heig m T A1+A2C
22 55
= 145 (—) 5= 145 + 2 = 175556 M1 A1
v *1s

(ii). Let N; be the number of seedlings of height less than 17
cm.

Upper class 14.5 17 19.5
boundary

Cumulative 42 Ny 88
frequency
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Ny —42 17 — 14.5

88— 42 19.5— 145 M1 M1
2.5
Ny =2 x 46 + 42 = 65
5 Al
Alternatively:
N, —C.Fy
17 = L, + (—) c
fn
17 = 145+(N1_42)><5
oo 46
a5 =5 (N1 - 42)
T 46
23 =N, —42
N, = 65
05
4 ().

3 4+ 3t
—2]=|3-2t| m M1 A1l
=5 9 -5t

N |
oro- (o)

—_—
RA RB
4
T T
b > < > 2400 N
R
700g N 900g N

Considering the whole system,

sz = 3.122 + 3.16% + 2.942 4+ 3.33% + 3% = 48.4525

n x?
Sample standard deviation, 05 = \/( ) (Z - IZ>

().
+
19
—16.
05
5 Q).
S | _ 312+3.16+294+3.33+3.00
ample mean, X = 5 M1 M1
15.55
=——=311
5 B1
(b).

2400 = (900 + 700)a M1
_ 2400 15 ms-2
a=_r5p= 1oms oF
Considering the caravan only,
T—-0=700a
T =700x15 M1 M1
T =1050N Al
05
Without restriction,
number of ways = 9! = 362,880 ways M1 A1
When the arrangement begins with “F” and ends with “S”,
1! 1!
= =
FIA|C|IE]|T]I1]O|JU]|S
7!
number of ways = 1! X 7! x 1! = 1 x 5040 x 1 = 5,040 ways | B1
ired probability = —aae_ — L _ 00139
requirec probabllity = 375880 — 72 ~ M1 A1
05
v=u+at=2+3%x5=17ms™?! M1 A1
1 1
— Z a2 = - 2
s—ut+2at 2x5+2x3><5 47.5m M1 A1
04

n—1 n
5 48.4525 M1 M1
= =) === _ 2
ez
=+v1.25 x 0.0184 = v0.023 ~ 0.1517
Al
06

Class f x fx fx? Class C.F
boundaries
10-14 5 | 12 | 60 720 95-145

15-19 15 | 17 | 255 4335 | 145-195
20 - 24 35 | 22 | 770 | 16940 | 19.5-245
25-29 10 | 27 | 270 7290 | 24.5-29.5

B1-for C.F column
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30 - 34 25 32 800 25600 29.5-34.5
35-39 8 37 296 10952 34.5-39.5
40 - 44 7 42 294 12348 39.5-44.5
45 - 49 5 47 235 11045 44.5-49.5
Total 110 2980 89230
@ ().
_ Xfx 2980
X =—===—-=27.0909
f 110

_[Xfx? (Tfx\® (89230 (2980\%
U_\/Zf _<_f> _J 10~ (T10) = 879002

().

(i).

0 e e
0 !

0~ . LessthanB7.5

Cumulative frequency

0 T T T T : —
95 1145 | 195 245|295 | 345 395 445 495
Upper class boundaries

1
Median position = 5 X 110 =55
~ Median = 24.5
Position of one stantard deviation of the mean

= 27.0909 + 8.79002 ~ [18.3,35.9]
~ One stantard deviation of the mean =91 — 15 =76

M1 A1

M1 M1 A1

B1-axes

B1- plotting
points

B1-smooth curve

B1

B1
Al
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12
10 (a).
v(ms")
"N
v c D
S . .
& i
2 B1B1B1
¢ * * A—t(s)
A t=2s t 3
L N
I 65s 1
(ii).
For the first stage,
v=u+at=0+2%x2=4ms"?!
total distance = % X 4 X (t, + 6.5) =20 B1
2t, +13 =20
2t, =7
t, =3.5s B1
t;=65—-2-35=1s B1
For the last stage,
v=u-+at
0=4+azx1 M1
az; = —4ms?
- deceleration = 4 m s™2 Al
(b). ().
T —500g = 500a
T —500x%x9.8=1500x2 M1
T =5900 N Al
(ii).
T —500g =500x%0
T—-500%x98=0 M1
T =4900 N Al
12
11 |(a).
x y |R|Ry| d d?
] 140 (30 |1 |95
0 0.5 0.25
H 142 |30 |9 |95 -0.5 0.25 B1-for d
E 146 |46 |8 |4 4 16
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G 149 [45 |7 |55 1.5 2.25 B1-for d? o i(Zt _ 4) B (2) o2 M1 B1
B 151 |38 |6 |8 -2 4 ~ dt\2t—4/ " \2
C_ |152 |44 |5 |7 -2 4 Bl-for ¥, d? F=ma= (2) = (4) N B1
A 156 |47 |4 |3 1 1 ~ -~ 2/ 4
F_ |157 |49 [3 |2 1 1 |F| =22 +27 = 4V2 ~ 5.6568 N M1 A1
I 158 [45 |2 |[55] -35 12.25
D 160 |55 |1 |1 0 0 12
2 —
Tota | 151 | 429 S d? =4 3 @,
1 1 1 - . T
Coin 3
(M. Coin 1,2
63 d? 6 x 41
p=1- %— =1-—————=1-02485=07515 | M1Al HH HHH HHT
n(n?-1) 10(102 - 1) TH THH THT B1
(ii). Significant at 5%. (or: Not significant at 1%.) B1 HT HTH HTT
(b). TT TTH TTT
__1511_1511 S 429y
T T YT T _
= Mean point, (x,y) = (151.1,42.9) X P(X =x) XP(X = x)
1 1 2
8 8
55 -1
2 3 9 B1-P(X = x)
50 B1-axes g 3%5
z ; x = = B1-xP(X = x)
2 45+ * : 8 8
= B2-points 10 1 10
< o : L 8 r
s ! s | ! B1-line of best fit Sums 1 21+ 3x
351,.. S 52 e S RS R 8
30]/ I o 21+43x
| Expected gain =
25 T T T T ey T X 8 M1
140 1482 144 | 146 | 148 | 150 152 154 | 156 | 158 = 160

The game is fair if:

Height (cm)
- Profit =0
. e . . 21+ 3x
Comment: There is a positive linear relationship between X —45=0
B1 8 M1 M1
andN( 21 + 3x
(€).Y = 37 when X = 147. =45
Al 8
214+ 3x =36
12 3x =15
12 (a) x=5 A1
v=i<t2—4t—5)=(2t—4) (b).
~ dt\t?—4t+3 2t—4 M1 M1B1 Let X be the number of girls on the committee.
(b). 24 . Pt 0) 4, x G 7
= = - - M1 B1 = =— =
vt=2)= (2 2 4)" (o) e 33
speed =/02+02=0ms~! M1 A1 P(X=1) = tc, x ¢, _ 84 B1
©. i, 165
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‘c, x ¢, 42

2m,g
- e
m; +m,

PX=2)=—"—=—
W =2 ==
P =3) = “C; x 7C, 4 Bl
ST ug 7165
(X = )_7+84-+42+ 4
T 7337165 " 165 ' 165 B1
all x
Hence the experiment is random.
(ii).
EQO = ) xP(X =)
all x
=0Xx 7 +1x B +2x 42 +3x + L
=9%33 165 165 165 11 !
12
14 (a).
mqg m2g
T—mg=ma — (1) B1
myg —T =mya — (2) B1
Equation (1) + (2) gives:
mp,g —myg = mpa +mya M1
(mz —my)g = (my + my)a
(m; —my)g .
=, as required
my +m; B1
Substituting for a into equation (1) gives:
T=m(g+a)
_ mpg —mig M1
=my(g+—— "
my +m,
—m (mlg +myg + myg — mlg) M1
t my; +m,
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2mym,g . B1
=—=, , as required
m; +m,
(b).
5.5mg 4.5mg
55mg—T=55ma — (1) B1
T —4.5mg = 45ma — (2) B1
Equation (1) + (2) gives:
mg = 10ma
a=J ms?
10

B1

=ut+ ! t?

s=uttsa
1 g 2
d=0+ E X ﬁ Xt
t? M1
429
20

20d = gt?,  asrequired B1
12

FRKEND*H*
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P425/1

PURE
MATHEMATICS
PAPER 1

Sept 2018

3 hours

NDE]JJE SENIOR SECONDARY SCHOOL
S.5 MATH 1 BOT 3 2018

Time: 3 Hours

NAME:

INSTRUCTIONS:
» Attempt ALL questions in section A and any five from section B.
» Show your working clearly.

COMB:

Section A (40 Marks)

Qn 1: Solve the simultaneous equations:
4x —5y+7z=-14
9x + 2y + 3z =47
x—=y—-5z=11
[5]

Qn 2: Solve the equation: tan2x = cot3x for 0° < x < 180°. [5]

n
Qn 3: The coefficients of the first three terms of the expansion of (1 + g) are

in an A.P. Find the value of n. [5]
. . 142x\% .
Qn 4: Differentiate (E) with respect to x. [5]
Qn 5: Solve for x: log; x +log, 3 = %0 . [5]
Qn 6: Find the equation of the circle whose end diameter is the line joining the
points A(1,3) and B(—2,5). [5]
Qn 7: Solve for x in the equation: 42* — 4**1 4+ 4 =, [5]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Qn 8: A container is in the form of an inverted right circular cone. Its height is
100 cm and base radius is 40 cm. The container is full of water and has a
small hole at its vertex. Water is flowing through the hole at a rate of
100 m3 s~1. Find the rate at which the water level in the container is
falling when the height of water in the container is halved. [5]

Section B (60 Marks)

Question 9:
(a). Find the three numbers in a Geometric progression with a sum of 28 and
a product of 512. [7]

(b). The roots of the quadratic equation x? + px + ¢ = 0 are @ and f3, show
that the quadratic equation whose roots are (a? — qa) and (8% — qpB) is
given by:

x> = (@P*+pq—2q)x+q*(p+q+1)=0
[5]

Question 10:

A circle whose centre is in the first quadrant touches the x — and y —axes and

the line 8x — 15y = 120. Find the:

(a). equation of the circle. [10]

(b). pointat which the circle touches the x —axis. [2]

Question 11:
(a). Find the locus of a point which moves such that the ratio of its distance
from the point A(2, 4) to its distance from the point B(—5, 3) is 2: 3.
(6]
(b). Find the equation of the normal to the curve x2y + 3y? — 4x — 12 = 0 at
the point (1, 2). [6]

Question 12:

(a). Find the first three terms of the expansion (2 — x)® and hence use it to
find 1.9986 to 2 d.p. [7]
(b). Expand (1 — 3x + 2x2)° in ascending powers of x as far as the x? term.

[5]
Question 13:
The equations of a curve is parametrically given by x = % andy = %
. d?y
Find Tz [12]
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Question 14:
(a). Prove thatin any triangle ABC,

MARKING GUIDE
SNo. | Working

Marks

1 4x —-5y+7z=-14 — (1)
I +2y+3z=47 — (2)
x—y—=5z=11 — (3)
Equation 5 X (3) — (1) gives,
5x — 5y — 25z =55]— 5% (3)
—l4x -5y +7z=-14] — (1)
x — 32z =69 — 4)
Equation 2 X (3) + (2) gives,
2x — 2y —10z = 22| — 2% (3)
+19x42y+32=47| — (2)
11x — 7z = 69 — (5
Equation (5) — 11 x (4) gives,

11x — 7z = 69 — (5
= — = —
345z = —690 M1

z=-=2 Al

From equation (4),

x—32x(-2)=69 M1-mobile
x=5 Al
From equation (3),
5—y—-5x(-2)=11
5—-y+10=11
y=4 Al
05
2 tan 2x = cot3x
sin 2x _ cos 3x
cos2x  sin3x M1
sin 2x sin 3x = cos 2x cos 3x
cos 2x cos 3x — sin2xsin3x =0 B1
cos(2x +3x) =0 M1
cos5x =0
5x = 90°,270°,450° 630°,810° B1
x = 18°,54°,90°,126° 162° Al
05
3 X\ xy nmn—1) x\2
(1+3) ~ 140 Q)+ 2D
L n nn-1) ,
~ltox+——a—x B1
For the coefficients to be in A.P,
nn—1) n _n "
8 22 M1 M1
n(n—1) L
8 =n

nn—1)=8n-1)

.2A+.ZB+.2C12.A.B.C

sSIN®" ——+ SIN"— T+ SIN"— = 1— 4ZSIn—SIn—SIn—

2 2 2 0 2 2 2

(b). Showthat4cos36cos8+1= Sslir;e . [12]
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nn—-1)-8n—-1)=0
nm-8)n-1)=0

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

The required equation of the circle is given by:

(@ +05) +(y - )2 = (VI3)’

n=a3,, or, n=1 B1
butn # 1, =n=28 Al
05
ety = <1+2x)2
ey = 1+x
2 du
u=(1+2x)% ﬁa=2(l+2x)x2=4(1+2x) B1
dv
v=_>1+x)? ﬁa=2(1+x)><1=2(1+x) B1
du dv
Y Ve Y
) dx v?2 )
=(1+x) X4(1+2x)— (14 2x)* x2(1+x) M1 M1
1+ x)*
_ A+ +20)[4(1 +x) —2(1 + 2x)]
- 1+ x)*
=(1+2x)[4-+4-x—2—4-x]=2(1+2x) Al
1+ x)3 (1+x)3
05
10
logs x +1log, 3 =3
1 N 110
083% logsx ~ 3 B1
lety = logs x
\ 1 10
¥, v 3
3y2+3 =10y
3y2—10y+3 =0 M1
3y2—-9y—y+3=0
3yy-3)-(r—=3)=0
By-Dy-3)=0
1 B1
y=§ ) or, y=3
but y = logs x
M1
logz x = 3 or, logz;x =3
Wx =33, or, x=33=27 Al
05
o 1+(-=2) 3+5
Centre = Midpoint of AB = — B1
=(-0.5,4)
Radius = Length of AB = /(=2 — 1)2 + (5 — 3)?2 B1
= V13 units

X% +x +0.25 + y? — 8y + 16 = 13 gll
x2+y?+x—-8y+3.25=0
2 2 _ —
4x° +4y° +4x—-32y +13 =0 Al
05
42 g =
(4 —4'x4"+4=0 M1
lety = 4*
y2—4y+4=0 B1
(y=-2)%=0 M1
y=2
but y = 4*
n4r =2 ==l B1
2x =1, =x =05 Al
05
k400m*
k3
r
1 m
h 00 ¢
Al
dv 1
— =100 cm3s71, h==x100 =50 cm
dt 40 2
r
e = B1
5 =700 = r =0.4h
! = Larth = Ln(0amyh = 2 i B1
volume, v =gmrth ==m(0. ="
dv 2 2
— =—mh? = g x 502 = 10007 B1
dh _dh v __1 o 100=— -1 M1A1
dt _dv dt  1000m ~Tor M
05
(a).
sum=a+ar+ ar? =28
all+r+7r3) =28 — (1) B1
product = a X ar X ar? = 28
a3r3 =512
ar=8 —(2) B1

Equation (1) + (2) gives:
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a(1+r+r2)_28

ar 8 M1
1+7r+r2=35r
r2—25r+1=0
2r2—5r+2=0
2r2 —4r—r+2=0
2rr—=2)—(r—2)=0
Qr—-1)@rFr-2)=0
r=20.5, or, r= B1
when r = 0.5, a= % =16 B1
First term, a=16
Secondterm = 16 X 0.5 =8 A1-all the three
Third term =8 X 0.5 = 4 terms
~ The three numbers are: 16, 8 and 4.
Alternatively:
when r = 2, a=E=4
First term, a=4
Secondterm =4 X2 =18
Third term =8 X 2 = 16
~ The three numbers are: 4, 8 and 16.
(b).
x2+px+q=0
at+tf=-p, aBf=gq
For (a? — qa) and (82 — qp) as roots, B1
product = (¢® — qa)(B* — qf8)
= a’p? - qa’p — qaf® + q*ap
= (aB)? — qap(a + p) + qg*ap
=q°—qxqx(-p)+q*xq
=¢+qp+q° M1
=q’(1+p+q)
sum = (¢ — qa) + (8% — qf8) B1
=a’—qa+p*—qp
= (a® +B*) —qla +p)
=(a+p)*—2af —qla+p)
=(p)?-2q-qx(-p)
=p®>—2q+qp M1
The required equation is: B1
x% — (sum)x + (product) = 0
X2 —@?*+pq—-29)x+q¢*(p+q+1)=0, as required B1
12
10 (a).
For 8x — 15y = 120,
when x = 0, 0—15y =120, =y=28 B1
wheny =0, 8x — 0 =120, =x=15 B1

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

y-axis
N

8

8x — 15y = 120

B1B1
0 -o 15> x-axis
Length AC 8r —15r — 120
en , r=|—
J& T (—15)2 v 2
_|=7r =120
i
_|=(7r +120)
" 17 M1
_7r+120
Y
17r = 7r + 120
10r =120 B1
r=10 Al
Centre (10, 10), Radius = 10 units
The required equation of the circle is given by:
(x =10)2 + (y — 10)? = 102 M1
x% —20x + 100 + y2 — 20y + 100 = 100 B1
x% 4+ y% —20x — 20y + 100 = 0 Al
(b).
The circle touches the x —axis at point (10, 0). Al
12
11 (a). Let the variable point be P(x, y)
AP:PB =2:3
3AP = 2PB .
3= 27+ (y— 47 =2/(x + 57 + (/ ~ 3
9(x? —4x +4+y*—8y +16)
=4(x?+10x +25+y*—6y+9)
9x2? — 36x + 9y% — 72y + 180 M1M1
= 4x? + 40x + 4y? — 24y + 136
5x2+5y2 —76x —48y +44 =0 B1
—76\% [—48\* 44
Radius = J(T) + (T) —? =V314.4 B1
. . . -76 -48 .
The locus is a circle with centre (T ’T) and radius v314.4 B1
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units.
(b).
4 2 3y2—4 12) = d 0
a(x.’y'i' Vo —ax — )_a() M1 M1
dy dy
x? 2 6y——4=0
dx —+ xy;— yd
(x? +6y)a= 4 —2xy
dy 4—2xy
dx ~ x2+6y B1
At the point (1, 2),
Gradient of ¢ t_4—2><1><2_
radient of tangent = 12+61><2 = B1
Gradient of the normal = o= —
The required equation of the normal is given by:
y—2 -1
x—1" 0 M1
0=—-x+1
x=1 Al
12
12 (a).
X\ 6
— x)6 = 26 =
@-0r=2(1-3) .
~ 26 W Ta W% aY -]
NZ[”G( )+ x(=3) + M1M1M1
15
~ 64[1—3x+7x2+-~-]
~ 64 —192x + 240x2 + - B1
For the hence part:
1.998% = (2 — 0.002)°
~ 64 — 192 x 0.002 + 240 x (0.002)% = 63.62 (2d.p) M1 A1
(b).
(1 —3x+2x»)°% = [1+ (2x% - 3x)]° B1
5x4
~1+5(2x% — 3x) + X (2x% — 3x) + M1 M1
~1+45Q2x%—-3x)+ 10(4x —12x3 + 9x2) + -
~ 1+ 10x% — 15x + 40x* — 120x3 + 90x? + - B1
~ 1+ 10x% — 15x + 90x2 + ---
~1—15x + 100x? + - B1
12
13 1+t
1-t
dce (1-t)x1-(0+t)x(-1)
dt ~ (1—-1)2 M1 M1
_ 1—-t+1+4t¢t _ 2
1-t)2 ~—(1-t)2 B1B1

_2t?
YTt
dy (1—1t)x2t—2t?x(-1) M1 M1
dt (1-1t)2
C2t-2tt 4202 2t B1B1
1-0% ~ (A-t)?
dy dy dt 2t (1—t)2_ M1B1
dx  dt dx (1—t)2 2 N
d? d (d dt 1-t)? 1
@y _ (y)x_= ><( ) =-(1-1)? M1B1
dx? dt\dx/) dx 2 2
12
14 ().
LH.S = sin?% + sin? 4 sin? <
.H. —sm2 sm2 sm2
—1(1 A)+1(1 B)+1(1 C)
=3 cos 2 cos > cos B1
1
=E{3—cosA—cosB—cosC}
1 LA B1
=§[3—(1—251n25)—(cosB+cosC)]
_1[2+2.2A 2 <B+C) (B—C)]
=3 sin 2 cos > cos > B1
For angles of a triangle, A, B, C,
. <B+C)_ . (90 A)_ A
sin 2 = sin = 2
(B+C)_ (90 A) A
cos > = cos > = sin >
1 A B—-C
=LHS== [2+25m ——2sin— cos( )] B1
2 2 2
A
=1 +sin? E—sm cos( )
A
=1+sin2[sm —cos( )]
= Lsing [eos () o )
= sm2 cos 2 cos B1
“ 1+ o[-z Zeind]
e smBg sm2s1n2 B1
= 1—251nEsmEsmE ) as required B1
(b).
sin 56
4cos30cosf+1=——
sin @
L.H.S =4cos36cosf +1
sin @ B1
=4cos360 cosf +—
sin 6
B1

_ 4 cos 36 cosBsinf +sinf
_ sin 8
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_ 2 cos 36 sin 260 + sin @ B1
B sin @
_ sin56 —sin6 +sind B1
- sin
_ sin56 ired
=o' as require B1
12

*RKEND***
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P425/2
APPLIED
MATHEMATICS
PAPER 2

Sept 2018

3 hours

| NO PAINS NO GAINS,

NDE]JJE SENIOR SECONDARY SCHOOL
S.5 MATH 2 BOT 3 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.
» Where necessary, use g = 9.8 m s72.

Section A (40 Marks)

Qn 1: The events 4 and B are such that P(A/B) = 0.4, P(B/A) = 0.25,
P(ANB) = 0.12.find P(A U B'). [5]

Qn 2: At the same instant, two children who are standing 24 m apart begin to
cycle directly towards each other. James starts from rest at a point A
riding with a constant acceleration of 2 m s™2 and William rides with a
constant speed of 2 m s™1. Find how long it is before they meet.

[5]

Qn 3: Eight candidates seeking to join a certain school were given Maths (x)
and English (y) tests and their scores were recorded as follows:

x 54 35 62 87 53 71 50 55

y 60 47 65 83 56 74 63 57
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(a). Draw a scatter diagram and comment on your results.
(b). Find x wheny = 55. [5]
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Qn 4: A ball is projected vertically upwards and when it is at a height of 10 m, it
takes 8 seconds to return to its point of projection. Find the speed with
which the ball was projected. [5]

Qn 5: The probability that a fisherman catches fish on a clear day is § and on

cloudy day is % . If the probability that the day is cloudy is % , find the

probability that the day is cloudy given that the fisherman does not catch
fish. [5]

Qn 6: A plane flying from A(10,50) to B(130,—110) at a speed of 100 ms™1,
find the velocity of the plane in the form ai + bj . [5]

Qn 7: A discrete random variable X has a probability distribution given below:

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

(a). Calculate the:

(). Mean mark,

(ii). Standard deviation. [9]
(b). Draw a cumulative frequency curve and use it to estimate the:

(). Median mark.

(ii). pass markif 70 students passed. [6]

Question 10:

Two tetrahedral dice, with faces labeled 1, 2, 3 and 4 are thrown and the
number on which each lands is noted. The score is the sum of the two numbers.
Find the probability that:

(a). thescoreis even, given that at least one die lands on three.

(b). atleast one die lands on three given that the score is even. [12]

Question 11:

The table below shows the expenditure of restaurant for the years 2014 and
2016.

X -1 0 1 2 3
Px=n | 1 a 1 3 3
8 8 8 ¢
Find the:
(i). wvalueofa.
(i). E(X?). [5]

Qn 8: A particle has an initial position vector (4i +3j+ 9k) m. The particle

moves with constant velocity (3i —-2j— Sk) m s~1. Find:

(a). the position vector of the particle at any time, t.
(b). the position vector of the particle after 5 seconds. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
The table below shows the cumulative marks scored by 100 students in a
Maths test.

Marks (%) <10 | <20 | <30 | <40 | <50 | <60 | <70 | <80 | <90 | <100
Cumulative |5 9 16 |26 |41 |60 |77 |90 |98 100
frequency

Item Price (shs) Weight
2014 2016
Milk (per litre) 1,000 1,300 0.5
Eggs (per tray) 6,500 8,300 1
Sugar (per kg) 3,000 3,800 2
Blue band 7,000 9,000 1
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Taking 2014 as the base year, calculate for 2016 the:

(a). Price relative for each item.

(b). Simple aggregate price index.

(c). Weighted aggregate price index and comment on your result.

(d). In 2016, the restaurant spent shs 45,000 on buying these items. Using
the index obtained in (c), find how much money the restaurant could
have spent in 2014. [12]

Question 12:

A car is started from rest accelerated uniformly for 120 seconds and then

maintained a speed of 50 km h™1. Another car started 120 seconds later from

the same spot and this car too accelerated uniformly for 120 seconds and then

maintained a speed of 75 km h™.

(a). Sketch a velocity-time graph and find when and where the second car
overtook the first.

(b). The car maintained the speed of 50 km h™?! for 10 minutes. It then
decelerated uniformly for further 2.5 minutes before coming to rest. How
far has the car travelled from the start? [12]
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Question 13:

A discrete random variable X has its probability distribution given below:
x 1 2 5 7 10

PX=x)| 2c¢+k | 2(c+k)| 5c+k 5c+0.1 6¢c+0.1

Given that P(X = 1) = P(X = 5), find:

(a). thevaluesofcand k.

(b). the mean and mode of X.

(c). thestandard deviation of X. [12]

Question 14:

The diagram below shows two pulleys of masses 8 kg and 12 kg connected by a

light inextensible string hanging over fixed pulley.
/

/

\‘_’/

o o

8k 12 kg
[o] o [e] [

The acceleration of 4 kg and 12 kg masses are 9/2 upwards and g/z
downwards respectively. The acceleration of the 3 kg and m kg masses are 9 / 3

upwards and 9 /3 downwards respectively. The hanging portions of the strings

are vertical. Given that the string of the fixed pulley remains stationary, find
the:

(a). tensions in the strings, [9]
(b). wvalue of m. [3]
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MARKING GUIDE

SNo. | Working Marks
1 P(ANB)
P(A/B) = IO
P(ANB) 0.2
PB)=———2=—""=03
= PB) =578 = 02 B1
P(B/A) = P(BnA)
- P@A)
P(A) P(BNA) 0.2 0.48
= === .
P(B/A) ~ 0.25 B1
P(ANB) =P(A)-P(ANB)=048-0.12=036 |B1
P(AUB) =PA)+P(B)-PANB)
=048+ (1-0.3)—0.36 = 0.82 M1 A1
Alternatively:
P(ANB)
P(A/B) = NION
P(ANB) 0.2
= PB) =3am =~ 0a =03 Bl
P(BnA)
P(B/A) = @)
PA) P(BNA) 0.12 M
= = e— = —= (),
P(B/A) 025 B1
X
P(e) =048 +0.18+x=1 M1
x =034 B1
P(AUB') = 0.48 + 0.34 = 0.82 Al
05
2 Let x be the distance, in metres, travelled by James before they

meet.

For motion of James,s = x,u = 0,a = 2ms™2

= t+1 t?
S=u 2(1

© Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS.  Page 105

© Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS .

Page 106



A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

1 2
X=0+EX2Xt

x=t2 — (1) B1
For motion of William,s =24 —x,a=0,u =2ms~!
1
= ut + - at?
s=ut+ za
24 —x=2t+0
Substituting equation (2) into (1) gives,
24- - th = tz M1
t242t—-24=0
t_—2-_F 22 —4 x1x(—24)
- 2x1 M1
t=4, or, t=-6
butt # —6, = t=4s Al
05
(a).
— 54+35+62+87+53+71+50+55
x= 8
467
= T = 58.375 =~ 58.4
_ 60+47+65+83+56+74+63+57
y =
505
=——=63.125 = 63.1
8 B1
~ Mean point, (x,y) = (58.4,63.1)
i TEEEEFEEH

w0

e e et |

Cai ]
"
"
.
v
1
"
]
[
"
L |
i
R |

30 — —x

30 40 50 60 70 | 80 | 90

B1-all points
correctly plotted
with correct scale
and labeling axes

B1-line of best fit

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

Comment: There is a positive linear relationship between the | B1
Maths and English tests. Al
(b). When y = 55, x = 46.5.
05
4
Cc
(0\ x
V1T
148
Hrmax
10 m
D
For motion BCD,s = —=10m,t = 8s,u = v,
= ut 1 £2
s=ut—-g
— 1 2
—10—8v1—z><9.8><8 M1 M1
—10 = 8v; —313.6
_ 3036 e St
vy =—5—=37.95ms B1
For motion AB,s = 10 m,v = 37.95m s~}
v?=u?-2gs
37.952 =u?—-2x9.8%x 10 M1
u? =1636.2025
u=4045ms™! Al

Alternatively:
C
(0\ x*
V1T
«-1-¢B
Hmax
10m
D
FormotionBC,u =v;,v=0,t =1t
v=u-—gt
0=v, —9.8t;
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U1
t, =
1798
For motionCD,u =0, v =uy,t =t,
v=u+gt
u, =0—-9.8t,
Uyq
ty=—
2798
but, t,+t,=8
Vi, U1
9gtog=8
vy +u, =784
v, =784—u,
For motion AB,u = uy,v=v4,5s =10m
v?=u?-2gs
v2=u?—-2x9.8x10

B1-for both t;
and t,

M1-substitution

(784 — u,)? = u,2 — 196 M1
6146.56 — 156.8u; + u;? = w;2 — 196
6342.56 = 156.8u,
u; = 40.45ms™! M1
Al
05

3 7 N (1 3) 2 B1 B1
= —=)x=
5710 5/°5
29
=0.42+0.16 = - = 058 M1
P(CNF) P(C)—P(CNF
pec/pny =20 _HOZFCND
P(F") 1-P(F)
0.6—042 3
= T2 104286 M1A1
1-058 7
05
<= _ (130 _ (10\ _ ( 120
AB—(—no) (50)_(—160)m M1 B1
u|=100ms-1
vl 100
L P B
- |aB| 1207 + (-160)? 160 M1 M1
_ (60 -1
= (_80) ms
v=60i —80j ms! Al
05

Let C denote event of a cloudy day and F denote event of
catching fish.

710 F
3/5 C

3/10 F

2/5 F
2/5

C)
3/5 F
3 7
P(CNF") (gxﬁ)
P(C/F) = =
YT i)
= o '21—3~04286
80 80 7

Alternatively:

2 7 3
P(F/C) =3 P(F/C) =10 P(CO) =3z

P(F)=P(FNC)+P(FNC)
=P(C).P(F/C) +P(C").P(F/C")

B2-all correct
tree diagram

M1 M1

Al

X PX=x) | xP(X=x) | x*P(X =x)
-1 1 1 1
8 8 8
0 a 0 0
1 1 1 1
8 8 8
2 3 3 3
8 4 2
3 3a 9a 27a
2 2 2
Sums 5 5a 3+9a 7 27a
872 4" 2 4" 2
().
ZP(sz) =1
all x
5+5a_1
8 2
Sa_ L 5
2 8
5a_3
2 8
3 2 3 015
==X=-=—= (.
*=8757 20
(b).

B1-Y x?P(X = x)

M1-suming and
equating to 1

Al
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7 27a 7 27 3
E(X? =Z 2p(X=x)=—-4+—=—F — x —
& FPX =x) =g+ =3+ 5% M1
all x
= 151 =3.775
=20 Al
05
8 (a).
4 3 4+ 3t
r@)=ro+tv=3|+t|-2]=(3-2t|m M1 A1
- - 7 \9 -5 9 -5t
(b).
4+3x%x5 19
rit=5=(3-2x5]|=(-7]m
~ 9—-5x%x5 16 M1 M1 A1
05
9 ().
Marks | C.F | f x fx fx? Class
boundaries
<10 5 5 5 25 125 | 0-10
<20 9 4 15 60 900 | 10-20
<30 |16 |7 25| 175 4375 [ 20-30 B1-for f
<40 26 10 35 350 12250 | 30 - 40
<50 |41 |15 45| 675| 30375 ]40-50 B1-for x
<60 60 19 55 | 1045 57475 | 50 - 60
<70 |77 |17 65| 1105 | 71825 60-70 B1-for class
<80 90 13 75 975 73125 | 70 - 80 boundary
<90 98 8 85 680 57800 | 80 -90
<100 100 | 2 95 190 18050 | 90 - 100
Total 100 5280 | 326,300
().
M k—zfx—5280—528 M1 A1
ean mark = SF " 100 - O
(ii).
3 fx? <2fX>2
Standard deviation = |—F/——— | =—
Xf Xf
326300 (5280\°
= W_<W) =V475.16 = 21.7982 M1 A1
(b).

Median mark

Cumulative frequency

B1-plotting all
points correctly
and smooth
ccurve

B1-labelling axes
with uniform

40+ scale
i 70 student passed'
Tet2i Faasaasens)
g
0—//
i vy i |
T T T T T T T 5358z
{10 {20 30 | 40 |50 | e0 | 70 80 | 9 | 100
i Marks
().
1 1
Median position = EN =5 X100 = 50
= Median mark = 55 B1
(ii).
Pass mark = 43 B1
12
10
1 2 3 4
1 2 3 4 5
2 3 4 5 6 B2-all correct
3 4 5 6 7
4 5 6 7 8
n(s) =16
Let A = {even score}, B = {at least one die lands on three},
n(A 8
P(A)=Q=—=0.5
n(B) 7
P(B) = ——==—=10.4375
TL(S) 16 M1 B1
n(AnB) 3
P(ANB)=—==—=10.1875
n(S) 16 M1 B1
(a)
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P(AnB) 0.1875 3 M1 A1
P(A/B) = W 04357~ 0.4286
(b).
P(AnB) 0.1875 3 M1 A1
P(B/A) =——== =—-=0.375
(B/4) P(A) 0.5 8
12
11 (a)-
P,
Price relative = =225
2014
Item Price relative
Milk (per litre) _ 1300 13
iy X
Eggs (per tray) _ — 1277
6500 B1
Sugar (per kg) 3800 1267
3000 B1
Blue band _ 9000 128
~ 7000
B1
Accept: Price relative = Paote % 100
P2014
(b).
Simple aggregate price index = LP 22016 100
Z 2014
_ 1300 + 8300 + 3800 + 9000 00
~ 1000 + 6500 + 3000 + 7000 M1
n Gha' 100 = 128
= X =
17500 Al
Accept: S.A.P,] = Zfzus
Y P2014
(@
Y (Pro16 X W)
Weighted aggregate price index = o-——< % 100
$ geregatep Y(Pyo14 X W)
_ 1300 x 0.5+ 8300 x 143800 x 2+ 9000 x 1 % 100
1000><05+6500><1+3000><2+7000><1 M1
_ 650+ 8300 + 7600 + 9000
~ 500 + 6500 + 6000 + 7000
25550 100 = 127.75
= X = .
20000 Al
The prices increased by 27.75% between 2014 and 2016. B1
(d).
P
[ =22 100
2014
45000
127.75 = x 100
2014 M1 B1

Py014 = shs 35225.049 A1l
12
12 w
50k h_1_50x1000_125 .
mh =360 9 ™°
76km b=t = 75x1000 125 _1
mh =360 6 M°
v(m/s)
N
125/6 m g [re=smmmmmeeesannnnnneannas ) Z 5 car
125/9 m s feceeeccnnn- B. C 1% car
, . B1-1stcar
. : ; B1-2nd car
§ i § 3 B1-labelling axes
A 120s X 120 t (s
k S % S 1 )ll (s)
1 125 125
Sagc = E [(240 +t)+ (120 +¢t)] = 18 —[360 + 2t] B1
1 125 125
Syyz ==X —[(120 + t) + t] = —[120 + 2¢t]
2 6 2 B1
Both cars will cover the same distance. i.e.
SaBc = Sxvz
125 5
—[360 + 2t] = —[120 + 2t]
18 12 M1
2(360 + 2t) = 3(120 + 2t)
720 + 4t = 360 + 6t
360 = 2t
M t=180s Al
Sxyz = 1z [120 + 2 x 180] = 5000 m M1 A1

The second car overtook the first car at a spot 5000 metres (or
5 km) from the starting point and it took him 300 seconds (or
5 minutes) of travel.
(b).

10 minutes = 10 X 60 = 600 s

2.5 minutes = 2.5 X 60 = 150 s
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v(ms™)
N 12
125/9 ms™'f--- r 14
L L L LSS L LS
i B1
120 s 600 s
k ¥
Total distance from start
1 125
=3 X T[(IZO + 600 + 150) + 600] M1
=10208.333 m Al 17
12 0ms'2+ o +0m8'2
13 12 kg
x P(X =x) PX=x) | xP(X =x) | x>P(X =x) T T T, T,
1 2c+k 0.2 0.2 0.2
2 2c+ 2k 04 0.8 1.6 B4 -(B1 for each 12g N
5 5c+k 0.2 1 5 of the last four T T4 T2 T2
7 5¢+0.1 0.1 0.7 4.9 columns)
10 6c+0.1 01 1 10 |4kg| |12k9| |3k9| |mk9|
Sum 20c + 4k +0.2 3.7 21.7
4g N 12g N 3gN mg N
(@
PX=1)=PX=5)
2c+k=5c+k M1
3c=0 g2ms?gi2ms?® g/3ms? g/3ms?
c=0 B1 (a).
Obtaining T4 Alternatively
but, z PX=x)=1 For the 4 kg mass, For the 12 kg mass,
all x T1—49=4><g 129—T1=12><g
20c +4k+02=1 M1 2 2 M1 M1
044k =08 T, =4g+2g T, =12g — 6g
k—02. Al T, =69 =6x%x98 T, =69 =6x9.8
- T, = 588N T, =588N
(b). B1
Mean, EX) = Z xP(X =x) =37 - S
all x Obtaining T, Alternatively
- B1
Mode = 2 For the 3 kg mass,
(0. . Vet Z - S soor T,—3g9g=3 X% M1 M1
ariance, ar(X) = x =x)—
all x = T,=39+g
=217 (3.7)? =801 . T,=4g=4%x98=392N B1
Standard deviation = v8.01 = 2.8302
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S
Obtaining T3 Alternatively
For the 8 kg movable pulley, | For the 12 kg movable pulley, | | M1 M1
T; =2T; +8g T; = 2T, + 129
T; =2x588+8x%x9.8 T3 =2x%x392+12x9.8 B1
T3 =196 N T3 =196 N
(b). For the m kg mass,
mg—T,=mxX %
98 M1
9.8m —39.2 = ?m
98 392 M1
Em = .
39.2 15 6k &
= L X —=
m 9g ~ " &
12

kKRN D***
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P425/1

PURE
MATHEMATICS
PAPER 1

Nov 2018

3 hours

| NO PAINS NO GAINS,

NDE]JJE SENIOR SECONDARY SCHOOL
S.5 MATH 1 EOT 3 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.

Section A (40 Marks)

Answer all the questions in this section.

Qn 1:In a triangle ABC,a = 7 cm, b = 4 cm and ¢ = 5 cm. Find the value of:

(a). cosA4,
(b). sinA. [5]
Qn 2: Determine the equation of the tangent to the curve y3 + y? —x* = 1 at
the point (1, 1). [5]
Qn 3:Sh0wthat210g4+%log25 —log20 = 2log2. [5]

Qn 4: The region bounded by the curve y = x? — 2x and the x —axis from
x = 0to x = 2 is rotated about the x —axis. Calculate the volume of
the solid formed. [5]

Qn 5: A point P moves such that its distances from two points A(—2,0) and
B(8, 6) are in the ratio AP: PB = 3: 2. Show that the locus of P is a
circle. [5]

Qn 6: Express the function f(x) = x2 + 12x + 32, in the form a(x + b)? + c.
Hence find the minimum value of the function f(x). [5]
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Qn 7: Determine the term independent of x in the expansion of

;1\
(2x3-2)" 5]
Qn 8: Given that (x + 2) is a factor of 2x> + 6x% + bx — 5, find the remainder
when the expression is divided by (2x — 1). [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
(a). The first three terms of a Geometric progression (G.P) are 4, 8 and 16.
Determine the sum of the first ten terms of the G.P. [4]

(b). An Arithmetic progression (A.P) has a common difference of 3. A
Geometric progression (G.P) has a common ratio of 2.
A sequence is formed by subtracting the terms of the A.P from the
corresponding terms of the G.P. The third term of the sequence is 4. The
sixth term of the sequence is 79. Find the first term of the:
(i. AP,
(ii). G.P. [8]

Question 10:
(a). Show that

N\ 4t(1 —t?)
A T e+ 1

where t = tané. [6]
(b). Solve the equation: sin x + sin 5x = sin 2x + sin 4x, for

0° < x < 180°. [6]
Question 11:

3

(a). Differentiate ——— with respect to x. [6]

J(1-2x2)
3
(b). The volume, V, of a sphere of radius r, is 47TTT and surface area, 4, is

47r?. The volume is increased at a steady rate of 3 cm3 s™2. find:
dar

M

y dA , - . oo
(ii). Calculate the value OfE in cm? s~ at the instant when radius is 12

cm. [6]

Question 12:

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Express 5 + 12i in polar form. Hence, evaluate 3/ (5 + 12i), giving your answer
in the form a + ib where a and b are corrected to two decimal places.
[12]

Question 13:
(a). Giventhat5* e 252V = 1and 3°* @ 9¥ = %. Calculate the value of x and

y.
(b). Solve the equation:
22x+1 _ 2x+1 +1= 2%
[12]

Question 14:

a? and 2 are the roots of x2 — 21x + 4 = 0, and « and S are both positive,
find:

. ap,
(ii). a+p,
(iii). the equation with roots % and % . [12]

Question 15:

(a). Inthe expansion of (1 + ax)", the first three terms are

5T,
2x 8X.

Find n and a, and state the range of values of x for which the expansion is

valid.
1

(b). Expand (1 + x) ( in ascending powers of x as far as the term in x?; and
hence find an approximation for v1.08. Deduce that V12 = 3.464.
[12]
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MARKING GUIDE

y-axis
,‘\‘-: ~~s‘ .2 2
P4 N Y TN
G . o
A Y x-axis
; 2",
Ox
element of volume, ov = rryzdx

2

2
total volume, v= f my?dx = n] (x? —2x)%dx
0

SNo. | Working Marks
1 (a).
a? = b% + c? — 2bc cos A
72 =42 +5%2-2x4x5c0sA M1
49 =41 —-40cosA
8 =—40cosA
B1
CosA = -3 Al
(b).
. 1\ 24 1
sind =+/1—cos?4 = 1—<—§) = ﬁng M1 A1
05
2 d 3. 2_ .4 d
— — =—(1
dx(yd ty dx ) dx( )
R AP S
3y dx+2yd3é 4x° =0 M1
y
3y% +2y)— = 4x®
By*+2y)-=4x
dy = 4x°
dx ~ 3y2+2y B1
At the point (1, 1),
. 4x13 4
Gradient of tangent = IXTZ32x1°3 B1
The required equation of the tangent is given by:
y—1 4
x—15 M1
4 4
y-l=gx—3
4 1
y=5xts A1
05
3 1
2log4 + Elog 25 —log 20
=log4? + log V25 —log 20 B1B1
=log16 + log5 —log 20
_ 16 x5
= 1og(55-) M1
=log4
=log22 B1
= 2log2 Al
05
4

, 0 M1
= 11"” (x* —4x3 + 4x?) dx
0 M1
1 4 7
- 5 _ .4 3
—n[gx - X +§x ]0 M1
= (1><25 24+4><23) 0—16 bi it
=g 3 = g 7 cubic units M1 A1l
05
Let the variable point be P(x,y)
AP:PB =3:2
2AP = 3PB
2/ (x+2)2+ (y —0)2 =3y (x — 8)2 + (y — 6)?
5 2 M1
4(x* +4x+4+y%)
=9(x2—16x + 64 + y% — 12y + 36)
4x? + 16x + 16 + 4y? M1iM1
=9x2 — 144x + 9y% — 108y + 900 B1
5x2 +5y2 — 160x — 108y + 884 = 0 B1
Since x2 and y? have the same coefficients and the rest of the
terms are linear, then the locus is a circle.
05
122 12)°
f(x)=<x+7) —(7) +32=(x+6)2—4- M1 M1B1
Hence, [f(O)]min =02 —4 = —4
M1 A1
05
201
General term = 2°C, x (2x3)" (;)
- ZOCr x 2T X %37 x x—(20-7) M1
For the term independent of x,
3r—(20-1)=0 M1
4r—-20=0
4r =20
r=5 B1
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Required term = 2°C; x 2% = 15504 x 32 = 496,128 | M1A1
05
8 let f(x)=2x3+6x%2+bx—75
for (x +2) =0, x=-2 B1
F(=2)=2x (=2} +6%x(=2)2+bx(-2)=5=0 |M1
-16+24—-2b—-5=0
2b=3
b=15 B1
for(2x—1) =0, x=0.5
Remainder = f(0.5)
=2x (0.5)% + 6 x (0.5)% + 1.5 x (0.5) — 5 M1
=025+154+0.75-5
=-25 Al
05
9 (a).
8
a=4 r=7=2 B1B1
r*—1
Sn = a( r—1 )
2101
510_4<2_1>=4092 M1A1
(b).
Term G.P AP sequence
First a, a, a, —a,
term
Third ayx22 | a,+2x3 |4a,—a,—6 B1
term =4a, =a,+6
Sixth a;x2° | ay+5x3 32a, — a, Bl
term = 32q, =a,+15 —15
4a,—a, —6 =14, =4a;,—a, =10 — (1)
32a; —ay —15=79, = 32a;—ay =94 — (2) B1
Equation (2) — (1) gives: B1
32a; —a, = 94| — (2)
—l4a,—a, =10 (1) M1
| 28a, = 84
a0 =3 Al
From equation (1),
4x3—a,=10, =a,=2
(i). The first term of the A.P is 2. M1A1
(ii). The first term of the A.P is 3.
12
10 (a).
LH.S = tan 46 = tan(26 + 20) = .20 +tan26
R _ " 1-—tan26tan26 M1

2t at
_ _2tan20 _ 2 =2 = =) B1 M1 B1
1 —tan226 2t \2 (1—f2)2—4f2]
1-(35) -c2y2
4t(1 - t?) 4t(1 —t?) .
TTI-2t2 4t —4t2 tr—6t2+1 as required B1B1
(b).
sinx + sin5x = sin 2x + sin4x
sin 5x + sinx = sin4x + sin 2x
(5x+x 5x —x o (4x + 2x 4x — 2x
Zsm( )cos( )=251n( )cos( ) M1 M1
2 2 2 2
sin3x cos 2x = sin 3x cos x
sin3x cos2x —sin3xcosx =0
sin 3x (cos 2x — cosx) = 0
2x +x 2x —x B1
sin3x [—2 sin( )sin( )] =0
2 2
2 sin3 _(3x).(x)_0 M1
sin 3x sin > sin )=
in3x = 0 '(?’x)o in(5)=0
sin3x = 0, or, sin|— ) =0, or, sin(=) =
2 ) B1
for sin3x =0, 3x = 0°,180°,360°,540°,
= x = 0°60°120°,180°
. (3x 3x
for sin (7) =0, > = 0°,180°, = x = 0°120°
for sin(f)—o f—0" =x=0°
2/ 27 B
For the range 0° < x < 180°,
x = 0°,60°,120°180° B1
12
11 (a).
3
lety = ————=
(1 - 2x2)
du
u = x3, = — = 3x? B1
1 dx 1
2 dv 1 -z
v=(>1-2x2)", =—=Z(1-2x2) x(—4x)
dx 2 s
= —2x(1-2x2) ° B1
du dv
dy _VaHVm
dx v2
1 -1
C(1-2) x3x+adx2x(1-2x?) M1 M1

(1 —2x2)

1 1
31 -2x) +2xt(l-2x?)
- (1-2x2)
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(NI

Cx¥(1-2x) © [3(1—2x?) + 2x7

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

(1 -2x2) B1
_ x*(3—-4x?)
(1-2x2)°2 Al
(b). (1)
v 4mr? M1
= — = — =
3’ dr r
dr_drde_ 1 w3 3 M1B1
dt — av " dt  4nr? " 4mr?
(ii).
A = 4mr?, == 8nr M1
dA dA dr 8 3 6
—_—=—X—= X = —
dt dr dt r Ar?  r B1
At the instant when radius is 12 cm,
A6 0.5 em? 51
w-12- 0 cm? s Al
12
12 let z=5+12i
|z] =+/5% + 122 =13
12 B1
arg(z) = tan™! (?) =67.38° B1
~ z = 13(cos 67.38° + i sin 67.38°) B1
For the hence part:
YG6G+120) =3z
1 67.38 +360n
= 133 |cos —
.. (67.38+4+360n
+isin (—)]
. 3
= 133[cos(22.46 + 120n) + i sin(22.46 + 120n)] B1
Whenn =0
1
71 = 133[c0s22.46° + i sin 22.46°]
1
= 133[0.9241 + 0.3820i] = 2.17 + 0.90i rll
Whenn =1
1
7, = 133[cos(22.46 + 120) + i sin(22.46 + 120)]
1
= 133[cos 142.46° + i sin 142.46°] M1
1 B1
= 133[—0.7929 + 0.6093i] = —1.86 + 1.43i Al
Whenn =2
1
z, = 133[c0s(22.46 + 240) + i sin(22.46 + 240)] M1
1
= 133[cos 262.46° + i sin 262.46°] B1
1
= 133[—0.1312 — 0.9913i] = —0.03 — 2.33i Al
12

13 ().
5%e25% =1
5% x (52)2Y = 50 M1
5x+4-y — 50
x+4y =0
x=—4y — (1) B1
1
5x _
3 .93/ = 6
35% x (32)Y = 372 M1
35x+2y — 3—2
S5x+2y=-2 —(2) B1
Substituting equation (1) into (2) gives,
5X(4y)+2y=-2 M1
—18y = -2
2 1 Al
Y=1879
From equation (2),
4 Al
x=-4X 6 = —6
(b).
22x+1 _ 2x+1 +1= Zx
2 x (2¥)2 — 21 x 2¥ +1 = 2% M1
lety = 2*
2y’ =2y+1=y B1
2y2=3y+1=0
2y2=2y—-y+1=0
2yy-D-@=-1)=0 M1
Qy-Dy-1)=0
y =10.5, or, y=1
but y = 2*
~ fory = 0.5, 2% =271 =x=-1 Al
~fory =1, 2% =20, =x=0 A1l
12
14 | ().
x> =21x+4=0
sum of roots, a’+p2=21 B1
product of roots, a’B?=4 B1
— = @ = VA =2 B1
(i).
a’+p%=(a+p)?-2ap
21=(a+pB)?*-2x2 M1
(a+p)?* =25 B1
=a+f=V25=5 M1 A1
(iii).
2 2
sumofroots=l+1 _pra 21 M1B1

a? ,[)’_2_ af? 4
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duct of root 1 1 1 1 M1 B1
= X—=——=—
product of roots = — T
The required equation is
x% — (sum of roots)x + (product of roots) = 0
21
2 —
X< — Tx + Z =0 Al
4x2-21x+1=0
12
15 (a).
n n(n—-1) 2
1+ax)" =~ 1+n(ax)+T>< (ax)* +
n(n — 1)a?x?
~1+nax + — B1
By comparison,
5 =5 1
an——z, =>a—ﬂ —)() B1
1 Da? = 75 )
rr-Dat =5 =@ B1
Substituting equation (1) into (2) gives:
1 ) (—5)2 75
;"= Dlz) =5 M1
1 25 75
—n(n -Dx— Pty
o\ 75
8n (n N\ 8
(n—1)=3n
2n=-1
n=-05 Al
From equation (1),
=— > __5
2 x (—0.5) Al
The expansion is valid for |x| < % .
(b). 1
1+0° ~14ox+ixt LA
~ - — X — X —
x 12" 2 212
~ o —Zx2 4. B1
1+2x 8x +
For the hence part
1 1
\/108—(1+008) ~1+= x008——><(008)2—10392 M1 A1
For the deducing part:
/ 9 X 3
V1.08 \/— M1

but v1.08 ~ 1.0392
3 =~ 1.0392

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

5
V3 =~ 1.0392 x 3

V3~ 1.732 B1
212 =vV4x3=2V3~2x 1732

~ 3.464, as required B1

12

KRk END***
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P425/2
APPLIED
MATHEMATICS
PAPER 2

Nov 2018

3 hours

NDE]JJE SENIOR SECONDARY SCHOOL
S.5 MATH 2 EOT 3 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.
» Where necessary, use g = 9.8 m s72,

Section A (40 Marks)
Answer all the questions in this section.

Qn 1: The sizes of shoes sold in a certain shop in a given week are shown in the
table below:

Size 75 |80 |85 |9.0 |95 |10.0 |10.5|11.0
Number of pairs of | 4 9 11 8 10 |7 2 3
shoes sold

Find the:

(). Mean, [2]

(ii). Standard deviation of the sizes of shoes sold. [3]

Qn 2:Events X and Y aresuch that 3P(X NY) =2PX'NnY) =PX'NnY) =a
and P(X) = g Use a venn diagram to find:

(i). thevalueofa.
(ii). P(X'UY). [5]

Qn 3: The table below gives values of x and the corresponding values of f (x).

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

x 0.1 0.2 0.3 0.4 0.5 0.7
fx) 4.21 3.83 3.25 2.85 2.25 1.43
Use linear interpolation/extrapolation to find:
(a). f(x)whenx = 0.6. [3]
(b). the value of x when f(x) = 0.75. [2]

Qn 4: A ball is projected vertically upwards and it returns to its point of
projection 3 seconds later. Find the:
(a). speed with which the ball was projected.
(b). greatest height reached. [5]

Qn 5: The table below shows the grades scored by 8 candidates in Applied
Maths and overall score in mathematics on Mocks of a certain school.

Applied Maths |D1 |D2 |C4 |[C6 |[C6 |F9 C5 C6
Overall grade A C |B |D |E F C 0

(a). Calculate the rank correlation coefficient for the data.

(b). Test whether it s significant at 5% level. [5]
Qn 6: A continuous random variable has a p.d.f given as:
k(x+3) ; -1<x<1,
fx)=3k(5—x) ; 1<x<3,
0 ; elsewhere.
Sketch f(y) and hence find the value of k. [5]

Qn 7: The table below shows the wages of workers in thousands of shillings.

Category Monthly wage Number of
2016 2017 workers
1 1200 1920 180
2 1500 2850 165
3 1650 3300 100
4 1700 4250 55

© Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS.  Page 129

(a). Calculate the weighted aggregate index number for the monthly
wage in 2017.
(b). Comment on your results in (a) above. [5]
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Qn 8: A particle moves in the x — y plane such that its position vector at any
time t is given by r = (3t2 — 1)i + (4t + t — 1)j. Find

(a). [Itsspeed,
(b). The magnitude of acceleration,
aftert = 2. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
The table below shows the percentage of sand, y, in the soil at different depths,
x (in cm).

Soil depth (x) 35|65 [55[25(45|75[20{90|51|60
Percentage of sand (y) |86 |70 |84 (92|79 |68 |96 |58|86|77

(@). (1. Calculate the rank correlation coefficient between the two

variables.
(ii). Comment on the significance at 5% level. [5]
(b). (i) Draw a scatter diagram for the data and comment on our
result.

(ii). Draw the line of best fit; hence estimate the:
* percentage of sand in the soil at a depth of 31 cm.
¢ depth of the soil with 54% sand. [7]

Question 10:
(a). The resultant of the forces F; = ( 3 ), F, = (Za + 36), F; = (4) acting

10 a—c 5 6
on a particle is (12). Find the:
(i).  Values ofa andc.
(ii). Magnitude of force F,. [5]

(b).  Five forces of magnitudes 3N, 4 N, 4 N, 3 N and 5 N act along the lines
AB, BC, CD, DA and AC respectively, of a square ABCD of side 1 m. the
direction of the forces is given by the order of the letters. Taking AB and
AD as reference axes, find the magnitude and direction of the resultant
force. [7]

Question 11:
The probability density function of a continuous random variable X is given as

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

2
— . <x<
(13(x+1) ; 0<x<2,

Fo) = { 2 |
el G-x) ; 2<x<3,
k 0 ; elsewhere.
(a). Calculate the:
(). PX<25), [3]
(ii). Mean of X. [3]
(b). Determine the cumulative distribution function, F (x). [6]

Question 12:
The diagram below shows masses A, B and C of masses 3, 4 and 6 kg,
respectively connected by light strings which pass over smooth pulleys X and
Y. Mass B rests on a horizontal rough table; the coefficient of friction between
the table and the mass B being 0.5.
X Y
D) B (

e . e \ S DR e .

A C

The system is released from rest.

(a). Determine the:
(1). acceleration of the masses,
(ii). tensions in the strings,

(b). After mass C has dropped through a distance of 2 m, the string
connecting it to mass B snaps. Determine the time and velocity at which
this occurs. [12]

Question 13:

(a).  Use the trapezium rule to estimate f01(3x + 5) dx, using 5 sub-intervals.
Give your answer correct to 2 decimal places.

(b). Find the exact value of f01(3x + 5)dx.

(). (1)- Determine the percentage error in the two calculations in (a)
and (b) above.
(ii). State how the percentage error in (c)(i) can be reduced. [12]
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Question 14:
The table below is an extract from the table of sin x.

MARKING GUIDE

SNo. | Working Marks
1
X 0.1 0.2 0.3 0.4 0.5 -
S 2
sinx |00998 |0.1987 | 0.2955 | 0.3894 | 0.4794 ize (x) 4 Ix I
7.5 4 30 225
Use linear interpolation to find: 8.0 9
(i). sin0.29, 72 576 B1-for ), fx
(ii). sin0.52, 8.5 11 93.5 794.75
(iii). sin~1(0.2598), gg 180 72 648 Bl-for ¥ fx?
(iv). sin~1(0.4900). [12] ' 95 902.5
10.0 7
10.5 2 21 220.5
11.0 3 33 363
Total 54
486.5 4429.75
(). 5
_ fx 4865
Mean = W = ? =9.0093
.. B1
(ii).
2 2
Standard deviation = ZZL; - <§:—f;>
_|4429.75 (486.5)2 — 0.9304
- 54 54 ) 7 M1 A1
05
2 a ! a ! r
P(XnY)=§, P(X ”Y):E' PX'NnY) =agq
3
P(X) = 3
().
P(€) = 1
P(X)=3/5 P(Y)
B1
a
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P& =2+2+a=1
£TgTaTes M1
4
1.5a = 0.4, =a=—
a a 15 Al
(ii).
a a 11 11 4 22
’ -4 = =g =_" - M1 A1
P(X'UY) 3+2+a e X5 s
05
3 ().
X 0.5 0.6 0.7
f(x) 2.25 v, 1.43
y1—225 06-05
1.43-225" 0.7-05 M1
y1 = 0.5 x (—0.82) + 2.25 = 1.84 Al
When x = 0.6, f(x) = 1.84.
(b).
x 0.5 0.7 X,
f(x) 2.25 1.43 0.75 B1
X, —05 0.75—225
0.7—05" 1.43-225 M1
—75><02+05‘-71 0.866
T rteTieEg T Al
When f(x) = 0.75, x = 0.866.
05
4 (@).t=3s
=ut 1 tZ
s=u Zg
1
0=3u—=x9.8x32
2 M1 B1
0=3u—44.1 (Bl is for
44.1 .
u=——=14.7ms" ! equating to zero )
3 A1l
(b)-
v?2=u?-2gs
_ 2 _
0=147 2X98xX%s M1
0 =216.09 — 19.6s
216.09
s 196 11.025 m
05
5 @,
x y R, | Ry d d?
D1 A 1 1 0 0

D2 C 2 3.5 -1.5 2.25
C4 B 3 2 1 1
Cé6 D 6 5 1 1 B1-for all values
Cé E 6 6 0 0 of d?
F9 F 8 8 0 0
C5 C 4 3.5 0.5 0.25 B1-for ¥ d?
Cé6 0 6 7 -1 1
Y d? =55
=1 63.d" —1- 8% 00655 = 0.9345
P T ae =~ T 8@-1D ' - M1 A1
Comment: Significant at 5%. B1
05
6 f(-1) =k(-14+3) =2k
f()=k(1+3) =4k B1
fB)=k(5-3) =2k
f(x)
N
k...
: f(x) = k(5-X)
f(x) = k% E B1-for line
SRR ki RO ' f(x)=k(x+3)
: : ooy e
x ! y O B1-for line
f(x)=k(5-x)
1
Totalarea =4 X 2k + - x4 x 2k =1
2 M1
8k +4k =1
1
Al
12k =1, =k=—
12
05
7 (a).
Wei . _ X Py
eighted aggregate index number = X 100
2016
1920 x 180 + 2850 x 165 + 3300 x 100 + 4250 x 55 % 100
71200 x 180 + 1500 x 165 + 1650 x 100 + 1700 x 55 B1 B1 M1
1,379,
= —————x100 = 191.0803
722,000 Al
(b).
Percentage increase = 191.0803 — 100 = 91.0803 B1
The wages increased by 91.0803% between 2016 and 2017.
05
8 (1).
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v = g = ( 6t ) g\ i
~ T dt \12e2+1 M1 100-
_ o 6x2 \_ (12
whent =2, v = (155 1) = (4) B1-mobile o \ i
speed, |v| =122 + 492 = V2545 = 50.4480 m s~ ! Al 90 : B1-all correctly
(i). N HERHE plotted points
dv :
a= d_; - (Zit) 80 P 52..1,79.& ; B1-line of best fit
6 6 754 \
whent = 2, a= (24 9 2) = (48) M1 it R B1-uniform scale
magnitude of acceleration, bt '\ and labeling on
|a| = V67 + 482 = V2340 = 483735 ms™2 | Al s : | both axes
60 HE \
05 i | ‘
9 (a). T |
g y Ry Ry d d? PO H> D B m e w W Do 2
35 86 3 7.5 -4.5 20.25 En
65 70 8 3 5 25
55 84 6 6 0 0 Negative linear relationship. B1
25 92 2 9 -7 49 (i).
45 79 4 5 -1 1 B1-for all values e Whenx =31cm,y = 91.5%. B1
75 68 EJ 2 7 49 of d? e Wheny = 54%, x = 96.5 cm. B1
20 96 1 10 -9 81
90 58 10 1 9 81 B1-for ¥ d? 12
51 86 5 7.5 -2.5 6.25 10 @
60 77 7 4 3 9 ’
(3 2a+3c\ , (4) _ (10
Y x =521 %y =79 Y.d? =3215 F=(2 )+ () + ()= (1) -
(7 +2a+ 36) _ (10)
(a)- (- 11+a—c 12
B 6Yd>  6x3215
Pl = T Totoe—p - 09480 M1 AL 7+2a+3c=10, =2a+3c=3 — (1)
(ii). Significant at 5%. B1 ll+a-c=12, =a=c+1 —(2)
(b). (i). Substituting (2) into (1) gives:
_ Yx 521 _ Yy 79 2(c+1)+3c=3
X=T=E=52.1, y=T=F=79.6, 2c+2+3c=3 M1
= (x,7) = (52.1,79.6) - 5c=1
1
‘T3
From equation (2), Al
1 6
a=§+1=§=1.2 Al
_(2x12+3x%x0.2_ (3 B1
F= ( 5 ) - (5)
|F,] =+/3% +52 =+v34~ 58310 N B1
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(b).
D 4N c
3N Y 5N A4N B1-sketch
45°
A 3N B
(3 0 —4 0 5cos 45°
F=()+ Q)+ () + () + Gamase) M1
_ (—1 + 2.5\/5) _ (2.53553) N
1+425V2 4.53553 B1
Magnitude, |F| = /(2.53553)2 + (4.53553)2 ~ 5.19615 N | M1 A1l
F
453553 N
e .
7
2.53553 N
Directi A\ (4.53553)
irection, =tan” (oo
= 60.7932° above the positve horizontal B1
12
11 (a). (D).
2 2 2.5 2
P(X <2.5) =f E(x+1)dx+f —(5—x)dx
0
Sl o] sl -],
=zt x x , M1
32 [<1x22+2)+<5x25 1>< 25 2)
“13[\2 S mgx(23)
1 2
—(5)(2—5)(2)] M1
2 (4+20)
13 8
_ 2 43 _ 43 0.8269
138 527" A1
(ii)-
E(X) = f f () dx
all x

) )
=f —(x2+x)dx+f —(5x—x2)dx
, 13
=E[3x t3 x] +13 zx 73 ] M1
2[(1 2941 z) (5 32 g 3)
X X X —=X
“131\3 2 2 3
5 2 1 3
-(3%2 ‘5“)] M1
2 14 27 22
-2 2-8)
13\3 "2 3
_ 2 5 16667
“1376 3 7 Al
(b).
Forx <0,
F(x)=0
F(0)=0
For0<x <2,
1'~"()—0+Jx2 t+1)dt = 2[1t2+t]x— 2(1 24 )
XN =04 ) e+ =1 o 132* 7*) |B1
2 /1 8
F(2) = — ( 22 2)
@=53*x¥+2)=73 B1
For2<x<3
8 (%2 8 x
F)=—+ | ZG-0dt= —[St——t]
) 13+f213( Jat=3+ ) M1
—8+2[<5 12) <5><2 1><22)]
BEEREEI NG 2 M1
_8_1_2<5 1 2 8)
BEERERASE
2
=ﬁ(8+10x—x2—16)
1
=—(10x —x%-8)
13 B1
1
FG) =3(10x3-3"-8)=1
Forx > 3
Flx)=1
0 ; x <0,
[ 2.1,
—(—x +x) ; 0<x<2, B1
AFay =] 13\2
—(10x —x?>—-8) 5 2=<x<3,
13 ) ;i x>3
12
12 | (). ().
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Friction, f=uR=05x4g =05%x4x98=19.6N
For the 4 kg mass gives,
T,—(Ti+f)=4a
T,—T1—19.6 =4a — (1)
For the 3 kg mass gives,
T, —3g = 3a
T, —3x%X98=3a
T, —294=3a —(2)
For the 6 kg mass gives,
6g—T, =6a
6x9.8—-T, =3a
588—-T,=6a — (3)
Equation (2) + (3) gives;

+

T, —29.4=3a
58.8 — T, = 6a

—(2)
— (3)

Equation (1) + (4)

+

T, —T,+29.4=9a
gives;

T, —T; —19.6 = 4a
T, =T, +294 =9a

- @

— @D
— (2)

9.8 =13a

—(3)

28 07538 ms2
=a=—=0.
a=13 ms
(ii). From equation (2),
9.8
T; =294+3a=294+3 xﬁ =31.662 N
From equation (3),

9.8
T, =58.8 —6a =588—6x - 54.277 N

(b).
u=0ms"2 a=0.7538 ms?, s=2m
9.8 196
v =+u?+ 2as = 0+2XEX2: E=1.736ms_1
t_v—u_1.736—0_2303
T4 T To7szg o

B1

B1

B1

B1

M1

Al

B1

B1

M1 A1

M1A1

12
13 (a).
= (3%, +5 =201
=G +5), h=—F—=c= B1
n Xn Y0, Ys ViV
0 0
1 0.2 5.6
2 0.4 6.2
3 0.6 6.8 B2-all y-values
4 0.8 74 correct
5 1 8
sums 13 26
1 1
[ G+ 9)dx = 31100 + 7+ 207+ + 3]
0
1
~=X=[13+2x 26] = 6.50 (2d.p)
25 M1 A1
(b).
1 1
3 3
f (Bx +5)dx = [—x2+5x] = (—+ 5)—0
0 2 o \2 M1 M1
_B 6.50 (2d.p)
' 2T N A1
(0. (-
Absolute error = |6.50 — 6.50| = 0 B1
0
Percentage error = —— x 100 = 0.00 (2 d.p)

) 650 M1A1
(ii). The percentage error in (c)(i) is zero and can’t be reduced B1
farther.

12
14 | (D).
x 0.2 0.29 0.3
sinx 0.1987 Vi 0.2955
y1— 01987  029-0.2
0.2955 —0.1987 0.3 —0.2 M1 M1
0.09
=47 % 0.0968 + 0.1987 = 0.28582 Al
~ sin0.29 = 0.28582
(ii).
x 0.4 0.5 0.52
sinx 0.3894 0.4794 V2
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Time: 3 Hours

y, — 0.3894 052— 0.4
0.4794 — 03894 0.5 — 0.4 M1 M1
y, = % x 0.09 + 0.3894 = 0.4974 a
~sin0.52 = 0.4974
(iii).
x 0.2 X1 0.3
sinx 0.1987 0.2598 0.2955
x;—0.2 0.2598 — 0.1987
0.3-0.2  0.2955— 0.1987 M1 M1
0.0611
%1 = 5oogg % 01+ 02 = 02631 *
+~ sin"1(0.2598) = 0.2631
(iv).
x 0.4 0.5 X
sinx 0.3894 0.4794 0.4900
x, —0.4 _0.4900 — 0.3894 M1 M1
05—0.4 0.4794 — 0.3894
0.10
Xy =—5og X 01404 = 05118
~ sin~1(0.4900) = 0.5118 Al
12

*kKEND***
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NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.

Section A (40 Marks)

Answer all the questions in this section.

Qn1: Solve for the value of x:v/3x + 1+ V4x + 5 =+/16x+9. [5]

Qn2: Find the Cartesian equation of the locus Zof |Z — 2 +i| = 1. [5]

Qn3: A cable 10 m long is divided into ten pieces whose lengths are in a G.P.
the length of the longest piece is 8 times the length of the shortest piece.

Calculate to the nearest centimeter the length of the third piece. [5]

Qn4: Solve the equation: 2cosa + 3sina = 5for -t < a < 7. [5]
1
Qn5: Using small changes, show that (244)s = 3 i. [5]

Qné6: Solve the simultaneous equations:
xy =2

2log(x —1) =logy [5]
Qn7: If the x-axis and y-axis are tangents to the circle
x2+y% +2gx+2fy +c = 0,show thatc = g2 = f2. [5]
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Qn8: Solve the equation: log; x + log, 3 = 4. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
(@). Ifzy=——andz, = 2= find|z — z,l. [6]
(b). Given the complex number z = x + yi;
(i). Find 2.
zZ+2

(ii). Show that the locus of % is a straight line when its imaginary part
is zero. State the gradient of the line. [6]

Question 10:
(a). Solve the equation cos 2x = 4 cos? x — 2 sin x for 0° < x < 180°. [6]

(b). Show thatif sin(x + a) = psin(x — a), then tanx = (Z—ti) tana. Hence
solve the equation sin(x + 20°) = 2 sin(x — 20°)for 0° < x < 180°. [6]

Question 11:

2 3 2

Given that x = 1frTand = # , find %. [12]
Question 12:
(a). The sum of n terms of a series is 2™ — 1.

(). Show that the terms of this series are ina G.P.

(ii). Hence find the first term, the common ratio and the sum of the

second set of n terms. [6]

(b). From a group of 6 boys and 4 girls of the Science club, 5 members are to

be selected to represent the club in a science workshop. In how many

ways can the selection be done if:

(i).  there must be exactly two girls in the science workshop.

(ii).  one boy and one girl must be in the science workshop. [6]

Question 13:
(a). Ifx?+ 3y? =k, where k is a constant, find Z—Z ata point (1, 2). [5]

(b). A cylinder of volume, V, is to be cut from a solid sphere of radius, R.
3

Prove that the maximum volume of Vis 25~ [7]
3v3

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

MARKING GUIDE

SNo. | Working Marks
2 2
1 (V3x+ 1+ Vax +5) = (Vi6x +9) B1
3x+1+2yBx+1)(4x +5) +4x +5=16x+9 M1
24/12x%2 +19x+5=9x+3
4(12x% +19x +5) = 81x% + 54x + 9
33x2—-22x—11=0 M1
_ 22 +./(=22)2 — 4 x33 x (-11) _22+44
x= 2% 33 ~ 66 MY
22— 44 1 22+ 44
x = 6 -3 or, x = 73 =1 Al
05
2 Letz=x+yi
|Z-2+il=1
[(x—=2)+ (@ +Dil=1 B1
VE-22+(+1)2=1 M1
(x—-22+@y+1)2=1 M1
x2—4dx+4+y*+2y+1=1
x> +y?—4x+2y+4=0
The locus is a circle. Al
centre = (2,—1), radius = V1 = 1 unit B1
05
3 Let the first term, a, be the shortest piece and the last term, p,, be
the longest piece.
g -1
U0 = 8a, = ar® = 8aq, =7r9=23
r3=2  =r=3Y2=12599 B1
) 0_,
S10=10, =a —(3) =10 M1
V2-1
34.931a = 10, = a=0.286 B1
The length of the third piece, us, is given by:
2
ps =ar?=0286x (V2)" =0454m =454cm ~45cm (0d.p) |M1AL
05
4 2cosa+ 3sina = Rcos(a —B) = RcosacosfB + Rsinasinf
By comparison,
Rcosf =2, Rsinff =3 B1
Rsinf _3 t 15 5631
—_— == = =1.5, = [ =56.31°
Rcosf 2 anfp B B1
R=432+22=+13 B1

2cosa + 3sina = V13 cos(a — 56.31°)
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2cosx+3sinx =5
V13 cos(a — 56.31°) = 5

(¢ — 56.31°) > M1
cos(a — 56.31°) = —
Vi3
(a — 56.31°)is undefined
Al
05
1 1 1
let, Y =Xx5, and, y+ 6y = (x + 6x)s = (244)s
1
if, x = 243, = 0x =244 - 243 =1, y=(243)5=3
dy 1 _+ 1 243 _ 1
—_— - 5 = — 5 == —
dx 5% *T5M) s =5 B1
sy~ P xox = x1=—
Y4 T %% T 405 1 _4-051 M1B1
1
(244)5zy+6y=3+m=3m M1 A1
05
xy =2
2log(x —1) =logy
2
xy =2, =y= y :
2log(x — 1) =logy, = log(x —1)? =log (;)
2
x—1)2= (—)
( ) X M1
2 2
xX“=2x+1=-
x
x3-2x2+x=2
x3-—2x2+x-2=0
let, fx)=x3—-2x2+x-2
f(2)=8-8+2-2=0, = (x — 2) is a factor B1
By synthetic method:
|1 -2 1 —2|
x=2 2 0 2 M1
l[1 0o 1 ol
= fx)=x-2)(x*+1)
(x? + 1) = 0 has no real roots
2 2
Ay =2 4 =f_f_ A1A1
x =2, an y=2=3
05
x2+y?24+2gx+2fy+c=0
Considering tangenty = 0,
x2+2gx+c=0
For tangency, B1

b?—4ac=0
2g)?—4x1xc=0
4g2—4c=0

c=g%* - B1
Considering tangent x = 0,
y2+2fy+c=0 B1
For tangency,
b?—4ac=0
2f)?—4x1xc=0
4f2—4c=0
c=f2—(2)
Combining equations (1) and (2) gives: B1
C:gzzfz
B1
05
logz x +log, 3 =4
1
log; x + _10g3 i 4 B1
Lety = logz x
1
y+-—=4
y
yi+1=4y
y2—4y+1=0
_4EVIE—AXIXT 4312 _4+2/3_ - m
y= 2x1 T\ T
=logsx=2+V3, = x=3ER)
M1
x=3) ~ 1342, or, x=30+3) x60345 A1l
05
(.
20 342 2ix5-(3+20)(1+30)
IR N - N 5(1 + 30) M1
_10i—3—9i—2i+6_ 3—1i
Y 5(1 + 3i) T 5(1 +30) B1
_(B3-Dx(1-3) 3-9i—-i-3 -10i 1
T51+3)x(1-3) 501°+3%) 50 5 |Bl
1
|zl—22|=|—§i =§units M1 A1
(b). (i). LetZ = x + yi.
z+i x+@+Di {x+@+DiFx{(x+2)—yi}
z4+2 (x+2)+yi {(x+2)+yi} x{(x +2)—yi} M1
_x(r+2) —xyi+ (x+2)+Di+y(y+1)
B (x+2)2+y2 M1
x4 2x—xyi+ilxy +x+2y +2) +y*+y
B (x+2)2+y? M1
X +yi+2x+y+ilx+2y+2)
- (x+2)2+y2 Al
(ii).
. . _ x+2y+2
imaginary part = m = M1 M1
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x+2y+2=0
1
y=—5x- 1
The locus is a straight line since its in the form y = mx + c. Al
The gradient of the line is — % .
12
10 (a).
cos 2x = 4 cos?x — 2sin?x
1—2sin?x = 4cos?x — 2sin®x B1
1=4cos’x M1
cosx = +0.5 M1
x = 60°,120°,240°,300° Al
(b).
sin(x + @) = psin(x — a)
sinx cosa + cosxsina = psinxcosa —p cosxsina B1
tanx cosa + sina = ptanxcosa —psina
sina + psina = ptanx cosa — tanx cos a B1
(p+1)sina = (p—1)tanxcosa B1
(p+1tana = (p—1)tanx
- (Pt hénge sh
= tanx = ( — 1) tana, ence shown B1
For the hence part
sin(x + 20°) = 2 sin(x — 20°)
241 R
tanx = (2_1)tan20 M1
tanx = 1.0919 M1
x = 47.52°,—-132.48° A1 A1
12
11 de  (1+t3)(20) —t*(3t?) 2t +2t* - 3t*
dt (1+1t3)2 T (1+13)2 B1
) 2t —t* _t(Z—t3)
Ta+e)? (1t Bl
dy (1+t3)(3t?) —t3(3t?) 3t?+3t5— 3¢5 3t?
- = = = B1 B1
dt (1+13)2 (1 +13)2 (1+13)2
2 3y2
Q:d_yxﬂz 3t >((1+t): 3t M1 A1l
dx dt dx (1+t3)?2 t(2-t3) 2-1t3)
gyzvg[ 3t 1, dt_@2-)3)-Bn(3t") A+ | mM1m1
dx? dtl(2—-t3)] dx (2—-1t3)2 t(2—1t3)
6—3t3+9t3 (1+t3)? (6+6t3)(1+1t3)?
- x —
(2 —t3)2 t(2 — t3) t(2 — t3)3 M1 M1
61+t +t%)?  6(1+1%)°
N t(2 —t3)3 T t(2 —t3)3 Al
12
12 (a). (i)-
S,=2"-1

S =21-1=1, S,=22-1=3 B1
S;=22-1=7, Sy=2*-1=15
wm=8=1 Uy =5,—-8§=3-1=2 B1
U3 =8S3—S,=7—-3=4, Us =8,—S3=15-7=38
b _2_ os _4_ he _8_ M1
w1 ' Uy 2 ' us 4
Since a common ratio exists, then the series is a geometric B1
progression.
(ii). For the second set of n terms,
Firstterm,  fpyq =Spy1 =S, = Q"1 —-1)—-(2"-1)
=2ml_on =202 -2"=2MNQ2-1)=2"
Common ratio, r=2 Al
Sp=2"-1, =S5, =2"-1
Sum of the second set of n terms = S,,, — S,
=(22n_1)_(2n_1) =22n_2n
— (2n)2 —_on = zn(zn _ 1) M1
(b)- (i)- The number of ways of selecting so that there must be exactly | A1
two girls in the science workshop is:
= *C, x %C3 = 6 x 20 = 120ways
(ii). The number of ways of selecting so that one boy and one girl M1A1
must be in the science workshop is:
=30y x %C3+ 3¢, x %C, + 3¢, x 5C, + 33 x °C,
=10 +30 + 15 + 1 = 56ways M1
M1 A1l
12
13 (a).
x2+3y? =k
dy
2x + 6ya =0 B1
dy —2x X
dx~ 6y 3y
At a point (1, 2),
dy 1 1
dx~ 3x2 6 M1A1
(b). Let the cylinder be of radius, r, and height, h.
c
2R h
- - B1
A 2r B
By Pythagoras theorem,
2
2r)?=(2R)>*—h?, =1 =R?- ® B1

4
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h2
Volume of cylinder, V=nrlh=m (RZ — I) h

=nR*h — — M1
dv 3mwh?
% = 71'R2 - 7 M1
For maximum volume, Z—Z =0
. 3mh?
T — =
4 M1
R 3mwh? —h= 2R
4 7 - \V3 Al
. 22 (ZR) (ZR)3 R3( 2 2 )
T V() = _
6—2 4 4mR3
- (G )= () - u
3V3 3V3/  3V3
12

*kKEND***
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NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.
» Where necessary, use g = 9.8 m s72.

Section A (40 Marks)
Answer all the questions in this section.

Qn 1: The distribution below shows the weights of babies in Gombe hospital:
3, 5, 3, 9, 6, 8, 20, 19, 24, 14, 12

Find the:
(). upper quartile.
(ii). Standard deviation. [5]

Qn 2: A particle is projected from a point P(3, 4) with velocity (i + 2]') ms™!

and it moves freely under gravity. Find its velocity and position vector
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1.5 s later. [5]
Qn 3: The table below gives values of x and the corresponding values of f (x).
x 0.1 0.2 0.3 0.4 0.5 0.7
f(x) 4.21 3.83 3.25 2.85 2.25 1.43
Use linear interpolation/extrapolation to find:
(@). f(x)whenx = 0.6. [3]
(b). the value of x when f(x) = 0.75. [2]
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Qn 4: Opio sits for four examinations in his class. If the probability of passing
an examination in his class is 0.25, find the probability that he passes:
(). Only two examinations.
(ii). Less than half of the examination. [5]

Qn 5: A car decelerated from a speed of 20 m s™* to rest in 8 seconds, falling
short of its parking slot by 20 m. By how much longer should the car
have decelerated from the same speed so as to just reach the parking
slot? [5]

Qn 6: A bag contains 15 white, 5 red and 5 blue balls. Three balls are drawn at
random one at a time without replacement. Determine the probability
that the first ball is blue and the third one is red. [5]

Qn 7: Given thaty = % + x and x = 2.4 correct to one decimal place, find the
limits within which y lies. [5]

Qn 8: A particle initially moving with a constant velocity is acted upon by a
retardation force. If after t seconds its position vector is

r= (0.51:2 (i +j) +t (Zi + 5]') + 60— 22]') metres, find the time after

which its speed will reduce to 15 m s™1. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
The table below shows the frequency distribution of marks obtained in paper
one of the mathematics contest by Ndejje SSS students.

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

Marks 10 - 20 - 30 - 40 - 50- 60 - 70 - 80-90

(%)

Frequency | 18 34 58 42 24 10 6 8

(a). Calculate the:
(i). Mean mark. [2]
(ii). Standard deviation. [2]
(iii). Number of students who scored above 54%. [2]

(b). Draw a cumulative frequency curve and use it to estimate the:
(i). 5thdecile.
(ii). Number of students that would not qualify for paper two if the
pass mark is fixed at 40%.
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(iii). Least mark if the top 10% of the students are to be awarded. [6]

Question 10:

At 8:00 am, a bus initially parked at stage A, starts moving along a straight road
with acceleration, a = (4t) km h™2, which acceleration continues until

t = 5 hours, where upon it cease and the bus uniformly retards at 20 km h™2 to
rest at stage B.

(a). Determine the:

(i). time when the bus reaches stage B. [5]
(ii). Distance between A and B. [5]

(b). Sketch a velocity-time graph to represent the above journey of the bus.
(2]
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Question 11:

2
(a). A discrete random variable X has a function given by P(X < x) = %, for
x=1,2,3.
(). Write out the probability distribution for X.
(ii). Find the mode.
(iii). Find E(3X + 2). [6]
(b). Aand B are two independent events with P(4) > P(B) such that
P(ANB) = éand P(AUB) = 0.9. Find:

(. P(A).
(ii). P(B). [6]

Question 12:

A stone projected from a point O on the horizontal ground moves freely under
gravity and hits the ground again at point A. Referred to O as the origin, 04 as
the x-axis and the upward vertical at O as the y-axis, the equation of the path of
the stone is given by 40y = 40x — x?2, where x and y are measured in metres.
Calculate the:

(i). Distance OA.

(ii). Greatest height above OA attained by the stone.

(iii). Magnitude and direction of the velocity at O.

(iv). Time taken by the stone to reach A from 0. [12]

Question 13:

The number of cows owned by residents in a village is assumed to be normally

distributed. 15% of the residents have less than 60 cows. 5% of the residents

have over 90 cows.

(a). Determine the values of the mean and standard deviation of the cows.
(8]

(b). [Ifthere are 200 residents, find how many have more than 80 cows. [4]

Question 14:

(a). Given thatx = 3.7 and y = 70 are each rounded off with percentage error
of 0.2 and 0.05 respectively while number z = 26.23 is calculated with
relative error of 0.04. Find the interval in which the exact value of}%z lies,

correct to 4 significant figures. [6]

(b). The height and radius of a cylindrical water tank are given as
H=35402mandR = 1.4 + 0.1 m respectively. Determine, in m3, the
least and greatest ammount of water the tank can contain; hence calculate
the maximum possible error in your calculation. [6]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Question 15:
A non-uniform rod AB of mass 10 kg has its centre gravity at a distance %ﬁ

from B. The rod is smoothly hinged at A. It is maintained in equilibrium at 60°
to above the horizontal by a light inextensible string tied at B and at a right
angle to AB. Calculate the magnitude and direction of the reaction at A. [12]
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P(X =2) = 0.2109

B1 A1
(ii).
PX<2)=1-P(X=2)=1-0.2617 = 0.7383 M1 B1A1
Alternatively:
PX<2)=PX=0)+P(X=1)=0.3164+ 0.4219 = 0.7383
05
u=20ms’ vy v
e e
| | |
[ u=8s | =7 |
A sy=7 B s=20m ©
For motion AB, v; =0
vy,—u 0-20 %y
vy =u+agty, =a = = =—-25ms B1
1
1 1
SAB=ut1+§a1t12=20><8+E><(—2.5)><82=80m B1
For motion AC, v, = 0, s4¢ =80 + 20 = 100 m
2 = u? + 2a,8,¢
_vf-u? 0-20% ) A\
2= e 2x100 ™S B1
v =u+aty
. _vz—u_0—20_10 "
=TT =T T s B
extra time, tgc =tsc —tap =10—-8=2s A1l
05

SNo. | Working Marks
1 ().
3, 3, X 6, 8, 9, 12, 14, 19, 20, | M1
24
. . 3 3 h
upper quartile position = Z(N +1) = 7 X 12 =9t
upper quartile, qz =19 Al
(ii).
ZXz3+3+5+6+8+9+12+14+19+20+24=123
z:XZ=32+32+52+62+8Z+92+122+142+192+202
2
+ 24 ; 1901 o1
YX2 (YX 1901 (123)2
= —|=—) = |——-(—) =+V47.785 =6.913
7 J n n 11 \11 & M1A1
05
2 a5 — (3 _(1 “1,_( 0 -2
opP = 4)’1‘1_ (z)ms 0"3 = (—9_?)ms
— — R -1
13—1~1+(~1t—(2)+1.51(_9.8)—(_127)ms M1 B1
_ 12 1,1 2f 0\ _( 15
s=ut+-at? = 1.5(2)+23>< 15 (128)_(—8.025)m M1 B1
Position vector = OP + s= (4_ + (—8 025) = (_4 025) m Al
05
3 (a).
x 0.5 0.6 0.7
f(x) 2.25 V1 1.43 B1
y1—225 06-05
143-225 0.7-05 M1
y; = 0.5 % (—0.82) +2.25 =184 Al
When x = 0.6, f(x) = 1.84.
(b).
x 0.5 0.7 X,
f(x) 2.25 1.43 0.75
x,—05 075-225
07—-05 1.43—225 M1
75 71
x2=Hx0.2+0.5=§~0.866 Al
When f(x) = 0.75, x = 0.866.
05
4 (i).n=4,p=0.25g=1-0.25-0.75
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P(first blue and third red)
=P(B;NW,N R3) + P(B1 NR; NR3) + P(B; N B, NR3)
5 15 + 5 4- + 5 4 5
= 25724723 215 2223 2572 3 M1B1B1B1
=7 ~ 0.04167 Al
05
x =24, e, = 0.05
1
Ymax = %4— Xmax = m + (2.4 + 0.05) = 2.8755 M1B1
1
o= in = —————— + (2.4 — 0.05) = 2.7582
Ymin Yr + Xmin (245 005) +( ) M1B1
Upper limit = 2.8755, Lower limit = 2.7582
Al
05
2 2 — -1
Sost (e @ Chn =
r
) =_.n 2\ _ (t+2 A
velocity, v= T t (1) + (5) = (t " 5) ms M1
| | =J({t+2)2+(t+5)2=15ms™!
t2+4t+4+t%+ 10t + 25 = 225 M1
2t + 14t — 196 = 0
t2+7t—98=0
t=7, or, t=-14 B1
but, t +—14, = t=7s Al
05
(a).
Class f x fx fx? CF Class
boundaries
10 - 18 15 270 4050 | 18 10 - 20
20 - 34 |25 850 21250 | 52 20-30
30 - 58 |35 2030 71050 | 110 | 30 - 40
40 - 42 145 1890 85050 | 152 | 40-50 5
50 - 24 |55 1320 | 72600 | 176 | 50 - 60 B1-for fx
60 - 10 65 650 42250 | 186 | 60 - 70
70 - 6 75 450 33750 | 192 | 70 - 80
80-90 | 8 85 680 57800 | 200 | 80 - 90
Total 8140 | 387800
(1).
M Kk, __Efx_8140_407 Al
ean mark, x= 7 200 =
(ii).

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

Standard deviation =

(20

Xf Xf
387800
So0 ~ 4072 = V28251 ~ 16.81

(iii). Let N; be the number of students who scored below 54%.

N, — C.F
54-=L1+(1—b)c
fi

N, — 152
( 24 ) x 10

N; — 152
4= 10( 24 )

= N; = 0.4 x24 + 152 = 161.6

The number of stiudents who scored above 54%

=200 — 161.4 = 38.6 = 39students (rounding off)
Or: The number of stiudents who scored above 54%

=200 —161.4 = 38.6 =~ 38students(truncating)

Alternatively:

54 =50+

C.F 152 Ny 176
Upper class boundary 50 54 60

N, —152 54=50

176 — 152~ 60 — 50
N; —
= )
= N; = 0.4 x24+152=161.6
(b).
I, 3
200 =
Ji Top 10% students
180 :
160
1 Sl
>
2
3 120-]
g __Pass mark of 40%
51 %0 Dg position
S
= e e R e e
E
3 80—t
60
w4 | i
o |
I | Y |
& L] T T T T e d
BT TR0 Ao 5 60 70 80 90

Upper class boundaries

M1 A1

M1

Al

B1-axes

B1-smooth
curve

B1-
estimations
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(c). (). 5th decile position: %N = 1—50 X 200 =100
From the ogive, 5t decile: D5 = 38%.

11 (). (1.
x P(X<x) P(X =x) xP(X =x)
1 1/9 1/9 1/9 B1-for
2 4/9 3/9 2/3 P(X =x)
3 1 5/9 5/3 B1-for
Total 1 22/9 xP(X = x)
(ii).
Mode = 3 Al
(iif).
22 28
E(3X+2)=3E(X)+2=3><?+2=?=9.333 M1 A1l
(b).LetP(A) =xand P(B) =y
1 1
P A n B =, ==, = —
( )=3 =xy=sz =y=3 M1
P(AUB) =109
P(A)+P(B)—P(ANnB)=109
1
x+y—§= 0.9 M1
+ 1 37 0
T3 T30
30x2+10-37x =0 M1
30x2—37x+10=0
5
X=z. or, x=04 B1
h 5 1 % 6 3 0.6
W X =g T3t TsT B1
h =04 -1 5
when = < y_3><50.4_6 B1
for x >y, xigs, :x:g, y =04
~ P(A)=—, P(B) =04
@=2. PG "
12
12 (i). Atpoint4,y =0
from, 40y =40x —x%,  0==x(40—x)
x =0, or, x =40 M1
= Distance 04 = 40 m
(ii). At the greatest height,% =0 Al
d
40y = 40x — x2, =>d—§=40—2x=0, =x =20 M1 B1
h =20 = ! 2=20 1><202—10
when x = 20, y=x—ggxt= 20 =
= Greatest height = 10 m
A1l
(iii).
a2
y=x—gox

(ii). If the pass mark is fixed at 40% the number of students that Al
would not qualify for paper two would be 110 students. A1
(iii). Number of students awarded = % X 200 = 20 students.
From the ogive, the least mark if the top 10% of the students are to
be awarded is 63%. Al
12
10 (). ().
— — 942
U—f4tdt—2t +c M1
Whent=0,v=0 =c=0
v =2t?
whent =5, v=2%x52=50kmh™? B1
During retardation,, © =50 kmh™, v = Okm h™%,a = =20 km h™2
+at P 2R 0750 L0
= =t = = = 2.
v=u+at, a 20 ours B1
Total time taken, T =5+ 2.5 =7.5hours B1
In 24 hour clock,
0800| hours
15301 hours Al
The bus reaches stage B at 3:30 pm.
(ii).
Fromt = 0tot = 5 hours,

_[ dt = 52t2d = 2t3 5—2 53 0—250 83.333k
sl_fov _fo t_[3 ]0_3X T =TT meeesKm vy By
Fromt =5tot = 7.5 hours,
u=50kmh™,v=0kmh?,a=—-20kmh2

2 =92 42 vioul OS50 sk
= = - = .
R\ & 27724 T Z2x20 m M1B1
. 250 875
Total distance, S=8;+5;= = +62.5 = . ~ 145.83 km Al
(b).
v (km h™)
501
B1B1
0 : >
0 5 7.5 t(hours)
12

The general equation of trajectory is given by,
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gx%(1 +tan?9)

=xtanf —
y = xtan o
Comparing coefficients of x,
tanf =1, = 6 = 45° M1 A1
Comparing coefficients of x2,
g(1+tan?6) 1
2u? T 40 M1
9.8(1+1) 1
2u2 40
98 1
u? 40
u?=40x098, = u=+v392=19.80ms? B1
The initial velocity of the particle point O is 19.80 m s~ in the Al
direction 45° above the horizontal.
(iv).
Distance 04 = ut cos 6 = 40
40
19.8t cos 45° = 40, =t= m = 2.857s M1 A1
12
13 (a).
P(X < 60) =0.15, = P(Z<-2z)=0.15
—z; = 1.036, z; = —1.036 M1
0 —
but,z; = g —1.036, = 60 —-u=-10360 - (1) M1
Also, P(X >90) = 0.05, = P(Z > z,) = 0.05,
= 7z, = 1.645 M1
but,z, = — = 1645 =90 —p = 1.6450 — (2) 1
Equation (2) — (1) gives;
30
30 = 2.681 =——=11.19
68lo,  =0=5%81 M1 A1
From equation (1);
u=6041.0360 =60 + 1.036 x 11.19 = 71.59 M1 A1l
~ Mean, u = 71.59, Standard deviation, o = 11.19
(b).
P(X>80)=P (Z L850~ 71'59) =P(Z > 0.752)
- 1119 / ' M1
=0.5— ¢(0.752) = 0.5 - 0.2740 = 0.226 M1 B1
Number of residents = 0.226 X 200 = 45.2 Al
12
14 (a).
x = 3.7, y =70, z =26.23
0.2 x 3.7
%e, = 0.2, = ey = W = 0.0074 B1
%e, = 0.05 = —0'05X70—0035
oey = 00 =100 B1

e
72 =0.04, = e,=004x26.23=1.0492 B1
X 3.7+ 0.0074
( ) = ( ) = 0.08685 M1B1
y-2/),,. (70 -0.035) - (26.23 + 1.0492)
X 3.7 —-0.0074 M1 B1
) = ( ) = 0.08232
y—2/),, (70 +0.035) — (26.23 — 1.0492)
interval = [0.08232, 0.08685] Al
(b).
H=35%0.2, R=14+40.1, V = nR?H
Viax = (1.4 + 0.1)2(3.5 + 0.2) = 26.1538 m3 B1
Viin = m(1.4 — 0.1)2(3.5 — 0.2) = 17.5207 m3 B1
_ _ 26.1538 — 17.5207 s
maximum possible error = — =4.31655m" | M1 A1
12
15
D4
A
A
A
A
A
A
A
A
A
A
B1
A
A
A
Ad
A
10g N
__ — 1__
let, AB =1, = AC =-AB = 0.75]
4 M1
Taking moments about A,
T x1=10g x 0.75]sin 30°
T=10x%x9.8x%x0.75s5in30° = 36.75 N
Resolving vertically, M1B1
Y + T cos60° = 10g
Y +36.75cos60° = 10 X 9.8 M1
Y =79.625N B1
Resolving horizontally,
X =T sin60° = 36.75sin 60° = 31.826N
M1 B1
Reaction at A = /X% + Y2 = 1/31.8262 + 79.6252 ~ 85.75 N M1 A1
Direction = tan-1 (Y) — tan-! (79.625)
irection = tan™" { ] = tan™" { o= M1
= 68.21° above the horizontal Al
12
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P425/1 T
PURE S EomiZ
MATHEMATICS 1 |H
PAPER 1 )
April 2018

3 hours

I

NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 1 MOCK SET 2 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.

Section A (40 Marks)

Answer all the questions in this section

Qn1: Given that sin 2x = v/3 cos? x, solve forx for —180° < x < 180°.  [5]

2
Qn2: Given thaty = Ae3* + Be™?*, show that: % - Z—z —6y=0. [5]
Qn3: Find the area of the triangle with vertices (2, 1), (3, —2) and (—4, —1).
[5]

Qn4: If @ and B are roots of px? + qx + r = 0, express (a — 28)(f — 2a) in
terms of p, g and r. Hence deduce that for one root to be twice the other,
9pr = 2q°. [5]

Qn5: The surface area of a sphere is decreasing at a rate of 0.9 m?/s when the
radius is 0.6 m. Find the rate of change of the volume of the sphere at this
instant. [5]

1-0(i-2) [5]

Qn 6: Obtain Arg (Z) and |Z| for the complex number: Z = v

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Qn7: Differentiate: cos(x?e*) with respect to x. [5]

Qn8: Find the locus of the point P(x, y) which moves such that its distance
from the point A(5, 3) is equal to twice its distance from x = 2.  [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:

(a). Function f(x) = b + ax — 4x? + 8x3 gives a remainder of —19 when
divided by (x + 1) and a remainder of 2 when divided by (2x — 1). Find
the value of aand b.

(b). The roots of the equation x> — 4x + 2 = 0 are aand 8. Form the equation
whose roots are (a + 28)and (8 + 2a). [12]

Question 10:

2-x-6

Sketch the curve: y = ad o [12]
Question 11:
(a). Solve3sinx +4cosx = 2 for —180° < x < 180°.
. . a?-b* _ sin(A-B)
(b). Show that in any triangle ABC, = e [12]

Question 12:

(a). On the same axes, sketch the curve y = x(x + 2) andy = x(4 — x).

(b). Find the area enclosed by the two curves in (a) above.

(c). Determine the volume generated when the area enclosed by the two
curves in (a) above is rotated about the x-axis. [12]

Question 13:
3x%+x+1
(x=2)(x+1)2

2
(b). Hence evaluate f:%

(a). Express into partial fractions.

dx. Give your answer to 3 decimal places.
[12]

Question 14:
a). Aline and a plane are given by the equations 1 _y3_zt and
p g y q 2

2x —y + 3z = 20 respectively. Find:
(i). the point of intersection of the line and the plane.
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(b).

(ii). the acute angle between them.
Find the Cartesian equation of the plane through the points A(0, 3, —4),
B(2,—1,2)and C(7,4,-1). [12]

Question 15:

(a).
(b).

The points A(—3,0), B(3,0) and P(x,y) are such that PB = 2PA. Show
that the locus of P is a circle. Hence find its centre and radius.

A circle with centre P and radius r touches externally both circles
x%+y? = 4and x? + y?2 — 6x + 8 = 0. Prove that the x-coordinates of P

is given by g + 2. [12]

Question 16:

MARKING GUIDE

SNo. | Working Marks
1 sin2x = V3 cos? x
2sinx cosx —v3cos2x =0
cosx(251nx—x/§cosx)=0 B1
M1
cosx =0, or, (2 sinx — V3 cos x) =0
for, cosx =0, x = +90° Al
for, 2sinx —v3cosx =0
2sinx =+v3cosx
NE
tanx = > M1
x = +90°,40.89°,—139.11° Al
For —180° < x < 180°, x = 40.89°,—139.11°
05
2 y = Ae®* + Be™%*
dy 3x 2x
Ix 3Ae** — 2Be B1
d’y -
W =9A4e3% 4 4Be™2%* B1
dz_y = 34e3% — 2Be™?* + 6A4e3* + 6Be™%*
Fri e’* —2Be ™ “* + 6Ae** + 6Be B1
d’y dy
a2t B1
d®y dy
————6y=0
dx? dx y B1
Alternatively:
y = Ae3* + Be™%*
ye?* = Ae* + B
dy
2vye?x 2x 2 — 5Ae5*
ye~ +e dxd e
_ 3 @Y
2 3x 3x 7 — 5A
ye Ze e
y) —3x
2 — =54
2( y+ dx ¢
4y Y\ s g,-3x dy
( a‘l‘w) 3e (2y+a)—0
dy d% dy
2—+—=1]-3 (2 —) =0
( dx + dx? + dx
dy d% dy
2—+—=-6 3—=0
dx + dx? dx
d*y dy 6y —
dx? dx y=
05
3

(a). Find the locus defined by Arg (%) = %where Z is a complex number
x +iy.

(b). The complex number Z = x + iy satisfies the expression % = 2 —i.Find
the modulus of Z. [12]
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Arg(Z) = Arg(1 — i) + Arg(i — 2) — Arg(1 + @)

o (o (3] - )

(2, 1)
(3,.-2)
(_4, _1) B1B1
(2, 1)
2X 243X 714+ 4Xx1)—-(1%x3+ 72X 44 "1x2
area=|( )~ ( + + )l M1 M1
| 2 |
O o= 10 it
area—|—|—|— | = 10 sq. units Al
05
px2+qx+1r=0
T
P O
p p q
sum of roots, (a+p)=——
A p B1
product of roots, af = g
(a—=2B)(B—2a) =af —2a?—2B% + 4af = 5af — 2(a® + B?)
=5af —2[(a + B)* — 2aB] = 9apf — 2(a + B)? M1
_9r 2( q)2_9r 2q?
p p p P B1
For the hence part
9r 2q?
(@a=2p)(B—2a)=———
BB » 7 2
9pr — 2q
[ —22a)][2a — 2a] = T M1
9pr — 2qg2
0= p - q
0 = 9pr — 2q¢>
9pr = 2q* Al
05
A = 4mr? dA—S =8 0.6 =4.8
= 4anr-, 25_ r = 38n X 0.6 = 4.8m B1
V—4 3 :dV_4_ 2 =41 x (0.6)> = 1.44
=3, dr—rrr—rr(.)—.rr B1
da_ y
av. dv d dAdt_ | mls
T M1 B1A1
—=—X—X—=1447 x ——x 0.9 = 0.27 m®?
dt ~dr " dA " dt "X 4 m’/s
05
lm_j1—uu—2|_VP+42xJﬂ+(—32_JEXVE_VE
1+1] VT2 V2 M1AL

B1
= —45° + 153.43° — 45° = 63.43° M1 A1
05
let y = cos(x2e*), and, u = x2%e*, =y =cosu |B1
u
e x2e* + 2xe* = x(x + 2)e*, % = —sinu B1B1
dy dy du o .
E—Exa——sm(xe)xx(x+2)e M1
= —x(x + 2)e* sin(x?e*) Al
05
y-axis X32
A b
B1
A5, 3)
x-a:xis
AP = 2MP
V=5 + (y =3)? = 2/ (x - 2)? M1
(x2—=10x+25)+(y2—6y+9) =4(x2 —4x +4) M1
(x2—10x+25)+(y2—6y+9) =4x%? — 16x + 16 M1
y2—6y—3x2+6x+18=10
3x2—y?—6x+6y—18=0 Al
05
(@)
f(x) =b+ ax — 4x* + 8x3
For(x+1)=0,x=-1
f(-1)=b+a(-1) —4(-1)2+8(-1)3 =-19
b—a—4-8=-19 B1
b—a=-7 — (1)
Fm@x—Dzsz%
£(0.5) = b+ a(0.5) —4(0.5)2 + 8(0.5)% = 2
b+05a—-1+1=2 B1
b+05a=2 —(2)
Equation (2) — (1) gives:
1.5a =9, =a=6
From equation (1), M1 A1
b=a-7=6-7=-1 a1

(b).
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px2+qx+1r=0
q T

x> +-x+—-=0
p p

sum of roots, (a+pB)=4 B1
product of roots, aff =2
for the new equation,
sum of new roots = (a + 28) + 2a + B)
=3a+38=3(a+pB)=3x4=12 M1 B1
product of new roots = (a + 28)(2a + B) = 2a? + af + 4af + 232
=2(a?+ f?) +5ap = 2[(a + B)? — 2af] + 5af M1
=2(a+pB)?+af=2x4>+2=34 M1 B1
x? — (sum of new roots)x + (product of new roots) = 0
x2—-12x+34=0 B1
12
10 Asymptotes
For vertical asymptote,
(x—1)=0, =x=1 B1
For slanting asymptote,
x2—-x-6 x(x—1)—6 6
YETYT1T T x—1 YT xoa B1
Slanting asymptote is y = x. B1
Intercepts
when, x =0, y:_—i=6 B1
when, y =0, x2—x—-6=0
x+2)(x—-3)=0, =x=-2, or, x=3 B1B1
Intercepts are (0,6), (—2,0), (3,0). B1
Region where the curve lies
x<-2| -2<x<1] 1<x<3 x>3
x=3) |- - - +
(x+2) |- + + +
(x=1) |- - + + B1
y - + - +
Sketch

y-axis

B1-curve 1
B1-curve 2
3 X-axis
B1-axes
y= ;( x=1
12
11 (a).
3sinx+4cosx =2
3sinx +4cosx = Rsin(x + @) = Rsinxcosa — R cosx sina
By comparison,
Rcosa =3, Rsina = 4
Rsina 4 ¢ 53.13 B1
= — B =3 = = .13°
Rcosa 3’ AT 3 % B1
R=+32+42=5 B1
3sinx + 4 cosx = 5sin(x + 53.13°) M1
5sin(x +53.13°) =2
sin(x + 53.13°) = 0.4
(x + 53.13°) = 23.58°,156.42°
x = —29.55°,103.29° Al1A1
(b).
From sinerule, a = ksinA, b =ksinB, ¢ = ksinC.
b%?—c? (ksinB)? — (ksinC)? sin?B —sin?C
L.HS= = - = - B1
a? (k sin A)2 sinZ A
(sinB — sin C)(sin B + sin C)
= — B1
B+C B=C\ A B+C B—C
_ Zeos (557 sin (55°) x 25in (5) cos () B1
sin2(B + C)
. (B-C B—C . (B+C B+C
_ 2sin (555) cos (55°) x 25in () cos (55%) B1
sin?(B + C)
. B—C\) _. B+C
_sin () snf2(59)
sin2(B + C) B1
sin(B — C)sin(B+ C) sin(B —C)
= N 2 = n
sin2(B + C) sin(B + C) B1
12
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12 (a).
At the points of intersection,
x(x+2)=x(4—-x)
x% 4 2x = 4x — x?2
2x2—-2x=0
2x(x—1) =0
x =0, or, x=1 B1
B1-curve 1
B1-curve 2
(b).
1 1
area=f (v2 —v1) dx=f [4x — x? — (2x? + 2x)] dx
0 0 M1
(-2t =[x - 2] ~(1-2)-0-1 "
—fo(x—x)x—[x —3x]0— ) —3squareums M1 M1 A1
().
1 1
Volumezn] (v —y1)? dxznf (2x — 2x?)2 dx B1B1
1 0 40 4 1
=rrf (4-x2—8x3+4x4)dx=n[§x3—2x4+§x5] M1 M1
0 0
4 4 21
= — — —l—0==2 i ; M1 A1
n(3 2+5) 0 15 cubic units
12
13 (a).
x2+x+1 A N B N c
(x=2)(x+1D?2 " (x—2) (x+1) (x+1)2 B1
3x2+x+1=A(x+1D?*+Bx—-2)(x+ 1) +C(x —2)
Puttingx = -1;3—-1+1=-3C, = C = -1 B1
Puttingx =2;12 —2+1=94, = A =" 31
Coefficient of x?;3 = A+ B, = B=3-2=1 B1
3x*4+x+1 _ 5 4 1
B1

G-I+ 1? 30-2) 36+D Gt1?
().
f‘* 3x2+x+1

, k= 2)(x + 1)2 dx

—Sf : d+4f4 d f d
3, =23, Gr T3, Gy 2™ M1
—[51( 2)+ 2in(x + 1) + — ]4 M1
B el 3" G+ D,
—(51 243 5+1) (51 143 4+1) M1
5‘3“4 35“ e 3Tyt Ty
== (3=~ 1. =1. . A1B1
3ln2+31n<4_) 20 1.40277 = 1.403 (3d.p)
12
14 (). (1).
let A_x+1_y—3_z+1
e =72 TTs T4
x+1
5 = x=21-1
-3
1=222 = y=51+3 B1
z+1
A= T = z=-1-1
2A-1)—BA+3)+3(-1—-1) =20 M1
41 —-2—-51-3-31-3=20
—41 =28
A=-=7 Al
x=2(-7)—1=-15
y=5(-7)+3=-32
z=—-(-7)—1=6
Point of intersection is: (—15,—32,6) B1
(ii).
2 2
Direction vector, d=|5 |, Normal vector, n=\|-1
T\ - 3
Let 6 be the angle between the given line and plane.
2 2
5 ].(-1
g = ok —1/ 23 573 1952
sinf = = = = —0.
|n||d| JG+25+D@E+1+9) V30x 14 M1M1
6 = 78.74° Al
(b).
. 7 7
w=(y-3).2 1_3> <4>Ac <4_3)=<l> BBt
z+4 4&+4_) -1+4 3
(4P).(AB x AC) =0
x y—3 z+4
2 -4 6 |=0 M1
4 6 7 12 6 X 2 —4
|7 al-o-3f; G+era]; T=o
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x(-12-6)—(y—3)(6—-42)+(z+4)(2+28)=0
—18x+36(y —3)+30(z+4)=0
—18x+36(y —3)+30(z+4)=0
—18x + 36y — 108 + 30z + 120 =0
—18x +36y +30z+12=0
3x—6y—5z—2=0
Alternatively:

. 2 2 . 7 7
AB=|-1-3|=(-4) AC=|4-3|=(1
2+4 6 -1+4/ \3

r=m+1A—§+uR

X 0 2 7
0)-(5)++() ()
2/ \—4 6 3
x=2A+70 — ()
y=3—-41+u — (2)
z=—-4+61+3u — (3)
Equation 2 X (1) + (2) gives,
2x =441+ 14p
+|ly=3—-41+u
2x+y=3+15u
Equation 3 X (1) — (3) gives,
3x =64+ 21u
—lz=—-4+61+3u
3x—z=4+18u
Equation 3 x (1) — (3) gives,
36x + 18y =54 +270u | - 18 x (4)
— |45x — 152 =60+ 270u|— 15 x (5)
| —9x + 18y + 152 = —6 |
3x —6y—5z=2

-2x(1)
- (2)
- (4)

-3 X% (1)
- (3)
- (5)

M1

Al

y-axis
A

12

15

(a). o
PB = 2PA
VB =12 +y? =2/(=3-x)% +y?
9—6x+x2+y2=4(9+6x+x%+y?)
9 —6x +x%+y2=36+24x +4x% + 4y?
0 = 27 + 30x + 3x% + 3y?
x2+y2+10x+9=0
Centre (—5,0), (=5)? = 9 = 4 units

Radius =
(b).
Forx? +y? =4,
Centre = (0,0),
Forx?+y%2—-6x+8=0,
Centre = (3,0),

Radius = V4 = 2 units

Radius = /(—3)? — 8 = 1 unit

B1
M1

M1

Al
B1B1

P(xy)
B1
r r
1
2+y?=02+1r?* — () B1
=37 +yP =1+ —(2) B1
Equation (1) — (2) gives:
x2—(x—32=Q+1r?-1+r)? M1
x2—(x?-6x+9)=Q+r+1+rR+r—1-7) M1
6x —9=3+72r
6x =12 + 2r
r
=2 —_
x +3 Al
12
16 ().
Z-1 (-D+iy {&x-D+iy}x{x+1)—iy}
Z+1 (+D+yi {G+D+yi}x{(x+1) —iy} B1
=D+ D) =iy =D + iyl + 1) + y?
- (x+1)2+y?
X =1—ixy+iy+ixy+iy+y?
p (x+1)2+y?
Xt +y?—1+42yi B1
T (x+1)24y2
x2+y?—1 o 2y
real part = m , imaginary part = m
A (Z—l)_t 1 (imaginarypart)_ T
e Z+1) " an realpart T4
1 2y o
tan <x2+y2—1)_z M1
2y T
ryro1 gl
2y=x%+y%-1 M1
x2+y2—-2y—-1=0
(b). Al
A —o
z+2z 7!
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x + iy .
—_— =21
(x+2)+iy
x+iy=02-D[(x+2)+iy] B1
x+iy=2(x+2)+2iy—i(x+2)+y
x+iy=2x+4+2iy—ix—-2i+y
x+iy=Q2x+y+4)+i(Qy—x-2)
Comparing real parts,
x=2x+y+4
x+y=—-4 — 1)
Comparing real parts, B1
y=2y—x-—2
y—x=2 —(2)

Equation (1) + (2) gives: B1
2y = =2, =y=-1
x=y—-2=-1-2=-3 B1

“Z=-3-i, 12| =J(=3)?+(-1? =10 M1A1
12

*kKEND***
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P425/2
APPLIED
MATHEMATICS
PAPER 2

April 2018

3 hours

| NO PAINS NO GAINS,

NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 2 MOCK SET 2 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.
» Where necessary, use g = 9.8 m s72.

Section A (40 Marks)

Answer all the questions in this section

Qn 1: AB is a vertical pole of height 77.5 m, with 4 standing on the horizontal
ground. A particle is projected from the top B with initial velocity
12i +9j ms™1,
(). Howlong does the particle take in air before striking the ground?
(ii). Atwhatdistance from A does the particle strike the ground?[5]

Qn 2: Two events A and B are such that P(4'/B’) = ; and P(B) = 2 . Find the:
(). P(AUB),
(ii). P(ANB. 5]

Qn 3: Given that y = sin 8 and 6 is measured with a maximum possible error of
2%. If 6 = 30°, determine the:
(). absolute erroriny,
(ii). interval within which the value of y lies. Give your answer correct
to 4 significant figures. [5]
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Qn 4: Forces of(i + j) N, (—4i + j) N and (3i - Zj) N act at points with
position vectors (2i + 2]'), (—i + j) and (4i - 2]') respectively. Show

that the forces reduce to a couple and find the moment of the couple.

(5]

Qn 5: A random variable X is uniformly distibuted over the interval [—3,9].

Find the:
(). Var(X),
(ii). P(X|> 1.5). [5]

Qn 6: The temperatures (°C) of a cooling body measured every 10 minutes
were recorded as 82, 70, 56, and 42. If the body’s initial temperature is
93°C, find, using linear interpolation/extrapolation, the:

(i). time taken for the body to cool to 63°C.
(ii). temperature of the body after 45 minutes. [5]

Qn 7: The force, F, acting on a particle of mass 2 kg is givenby F = 5 + 4t N,
where t is the time in seconds. Given that initially the particle is moving
ata speed of 5 m s™%, find the speed of the particle whent = 2. [5]

Qn 8: The table below shows the average monthly wage in thousands of
shillings of workers in category in 2014 and 2016 for a certain soft
drinks factory.

Category | Monthly wage Index Number of
2014 2016 number workers

1 120 192 160 180

2 150 285 X 165

3 Y 330 200 100

4 170 Z 250 55

Taking 2014 = 100%, find the:

(i). wvaluesofX,YandZ.

(i)). Weighted index number for the monthly wage of the whole factory
in 2016. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Question 9:

The heights (cm) of senior six candidates in a certain school were recorded as
in the table below.

Height (cm) Frequency
148 - <152 5
152 -<156 8
156 - <160 12
160- < 164 15
164 - <168 6
168-<172 4
(a). Calculate the:
(). Mean,
(ii). Standard deviation. [7]

(b). Calculate the unbiased estimate of the variance and hence construct a
95% confidence interval for the mean height of all the senior six
candidates. [5]

Question 10:

(a). The numbers 2.6754, 4.802, 15.18 and 0.925 are rounded off to the given
number of decimal places. Find the range within which the exact value
of: 2.6754 (4.802 - %) can be expected to lie. [6]

(b). The numbers a, b, c and d are all rounded with errorse, ,e,, e; and e,
respectively. Show that the expression for the maximum absolute error,

eztey
+ [+ 2] [6]

€1
a

]
b

e,inz = 2 is: ﬂ(
c+d ct+d

Question 11:
Two vehicles P and Q travel equal distance of 36 km in the same time of 36
minutes. Vehicle P moves at a constant speed for the first 14.4 km and is then
brought to rest with a uniform retardation. Vehicle Q starts from rest and
accelerates uniformly to a speed of 90 km h™1; travels steadily at this speed;
and is then brought to rest under a uniform retardation.

(a). Sketch the velocity-time graphs for each vehicle’s motion. [2]
(b). Calculate the:
(i). [Initial speed of P, [3]
(ii). Retardation of Pinms™2, [3]
(iii). Distance @ travels at a steady speed. [4]
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Question 12:
(a). Arandom variable R has the probability distribution function given

below:
k —_—
pR=7)=|712°"] 5 r=012..n
0 ; elsewhere.
Given that P(R = n) = L;
255 )

(i). Find the value of n and show that k = = [6]
(ii). Find P(R > 2/R # 2). [2]

(b). A biased tetra-hedral die, whose faces are labelled 1, 2, 3, 4 is such that
getting an even face is twice as likely as getting an odd one. Find the
probability of getting a 4 not less than twice in the 10 throws. [4]

Question 13:
(a). Use the trapezium rule with six ordinates to find the approximate value

5 L '
of fz xe~* dx correct to 3 significant figures.

(b). Find the area bounded by the curve y = xe ™ between x = 2and x = 5.
(c). Find the percentage error in (a) and (b) above. [12]

Question 14:

(a). Two particles of masses 2m and 3m are moving towards each other with
speeds 4u and 2u respectively. After the impact, the direction of motion
of the heavier particle is reversed and moves with speed u. Find the loss
in kinetic energy during impact. [6]

(b). An engine raises water from an underground reservoir through a height
of 12 m and delivers it at a speed of 5 m s~! through a square pipe of
internal length of 35 cm. By taking a mass of 1 litre of water to be 1 kg,

find the:
(). mass of water raised per second,
(ii).  Effective power of the engine. [6]

Question 15:

The mean life of a certain make of dry cells is 150 days and standard deviation

32 days. Their duration is normally distributed.

(a). Find the probability that the cells will last between 125 and 210 days.

(b). [Ifthere are 300 dry cells, calculate how many will need replacement
after 225 days.

(c). After how many days will a quarter of the cells have expired? [12]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Question 16:

A uniform rod AB of weight 12 N is smoothly hinged at 4, and rests in

equilibrium against a horizontal peg at C, where AC = %ﬁ. The rod makes 30°

with the horizontal.

(a). Find the reactions at C, and at A. [6]

(b). Ifthe pegis removed and a force is applied at B, to keep the rod at rest in
the same position, find the minimum value of the force required; and the

new magnitude of reaction at A. [6]
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®-
60 = z X 30 = 0.6°
~ 100 T B1
Ymax = sin(30° + 0.6°) = sin 30.6° = 0.5090 (4 s.f) B1
Vmin = Sin(30° — 0.6°) = sin 29.4° = 0.4909 (4 s.f) B1
bsol 05090 —0.4909 0.00905
asouteerrormy—f— . B1
(ii).
Interval = [0.4909,0.5090] A1l
05
_(1 —4 3\_ (0 B1
Resultant force, FLR = (1) + ( 1 ) + (_2) = (0) N
_ _12 2 -1 1 4 -2 M1
G‘Z(fxf)_ |1 1|+|_4 1|+|3 -2
=2-2)+(-14+4)+(-8+6)=1Nm B1
Since the resultant force is zero but the resultant moment is not B1
zero, the system is equivalent to a couple.
Resultant moment about O = 1 N m anticlockwise
= Required moment of a couple = 1 N m clockwise Al
05
®- W, 2
(b-a) 9%— 93
(ii).
1 1 1 B1
& === =3"12
P(X]|>15)=1-P(|X| <15 =1-P(-15< X <15)
1 _ 1 3
=1—EX(1.5— 1.5)21—Z=Z M1 A1
05
®-
Temperature 70 63 56
Time 20 Vo 30 B1
Yo—20 6370
30 — 202; 56 — 70 M1
Yo —05
Yo = 20 + 0.5 X 10 = 25 minutes A1l
(ii).
Temperature 56 42 X
Time 30 40 45
xXo—42 45-40
56 —42 30 —40 M1

SNo. | Working Marks
1 ().
(12 4. (0 o x
u _(9) ms "f‘(—g,s) ms 'f_(—775) m
s = ut + - at?
x o\ _ (12 1701,
(L775)=(5)t+3(Log)t M1
—77.5 =9t — 4.9t2
49t2 -9t —-775=0
Lo 9+/(=9)?—4x49x(=775) 9+40
B 2X49 98 M1
p= 2380 _g e=2"2_ 31633
TTog ~ > 0 tTTog T
butt # —3.1633, =t=>5s Al
(ii).
x =12t =12%X5=60m M1 A1l
05
2 .
2 1
P(B)=1-===
@ \ 1 32 2
P(A'NB') = P(B").P(A'/B) ==x ===~ 00952 | Bl
3 7 21 ) 19
P(AUB)=1-P(AUB) =1-PA'NB)=1—-—=—
( ) ( ) ( ) 21 21 |M1A1
~ 0.9048
(ii).
1 2 5
’ r ’ ' M1 A1
P(ANB')=PB)—PANB")=-——=—=0.2381
(ANBY=P(E) =P NB) =550 =
05
3 ().
6 =30 z 660 2 71' r
= 0= — = X == —
6’ 100 6 300\/_ B1
. dy 7 3
y =sinf, = Ix —6cos Bd— cos (E) =7
y _ay
but, —
4 o 6x dx
dy 3 =«
0y =—X0x =—X=——==0.009069 (4s.
O T T2 300 (4s.) B1
(ii).
. T
y =sinf = sin (g) =05
Ymin = 0.5 — 0.009069 = 0.4909 (4 s.f) B1
Yimax = 0.5+ 0.009069 = 0.5091 (4 s.f) B1
Interval = [0.4909, 0.5091] B1
Alternatively:
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Xo — 42 = 05
14 A1l
to =42 —-0.5x%x14 = 35°C
05
m = 2Kkg, u=5ms7}, F=5+4t
_ F _ 5+ 4t =9
a= % = 2 =25+4+2t B1
v= f(z.s + 2t) dt
v=25t+t?+c B1
Whent =0,v =235,
5=0+0+c, =c=5 B1
sv=25t+t*>+5
Whent = 2,
v=25%x2+2+5=14ms ! M1 A1
05
(. »
2016
1= X 100
P2014
For category 2, X = 150 X100 = 190 B1
330
For category 3, 200 = v %X 100,
y o 330x100
T 200 _Z B1
For category 4, 250 = 170 x 100,
52 250x170
~ 100 B1
(ii).
) ) SIxW
Weighted index number = Sw o
of 160 X 180 + 190 x 165 + 200 x 100 + 250 x 55
\ 180 + 165 + 100 + 55 M1
_ 93900 _ g
~ 500 7 Al
05
Class f x fx fx?
148 - < 152 5 150 750 112500
152 -< 156 8 154 1232 189728 B1-for x
156 -< 160 12 158 1896 299568
160- < 164 15 162 | 2430 393660 B1-for fx
164 - <168 6 166 996 165336 5
168 - < 172 4 170 680 | 115600 B1-for fx
Total 50 7984 | 1276392

@ Sf
_ x 7984
Mean, X = —f = T = 159.68 M1 A1
2 2
Standard deviation, o= Zi — (&)
xf Xf
1276392
= [——— —(159.68)2 = v/30.1376 ~ 5.4898
500 M1 M1 A1
(b).
5 n 5 50
02 unbiased = (m)a = (50 — 1) x 30.1376 = 30.7527 Bl
For the 95% confidence interval,
0.95 b
¢(za/2)———04-75 = 24/, = $71(0.475) = 1.96 B1
a? 30 7527
=Xt 24, |—222d _ 159,68 + 1.96 X
M1
=159.68 + 1.5371
Confidence interval = [158.1429,161.2171] Al
12
10 ().
[2 6754 (4 802 15. 18)]
' 0.925/1in
= (2.6754 — 0.00005) [(4 802 — 0.0005) 15.18 + 0.005
T ' : ' 0.925 — 0.0005 M1
= -31.097184 B1
[2 6754 (4 802 L. 18)]
' 0.925/ | 10x
= (2.6754 + 0.00005) [(4 802 + 0.0005) 1518 - 0.005
B ' ' ' 0.925 + 0.0005
= —31.019281 M1
Range = [ 731.097184, ~31.019281] B1
(b). Let A, B, € and D be the exact values of a, b, c and d Al
respectively.
P AB
=7=—
C+D
+ (a+e)b+ey)
VA e, =~
2 (c+ey) +(d+ey) M1
ab + ae; + be; + eqe,
z+e, =
(c+d)+(es+e,)
suppose e; K a and e, < b, =ee,~0 B1

[ab + ae, + be;] X [(c +d) — (e3 + e,)]

[c+d)+(este)] X [(c+d)—(e3+ey)]
(c+d)[ab + ae, + be;] — (e5 + e,)[ab + ae, + be;]

&= (c+d)? —(es + e,)?

z+e, =
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suppose e; K a,e, K b,e; K cande, K d,

= (e5+e,)? =0, (es+eye, =0, (es+e4)e, =0 B1
(c +d)[ab + ae, + be;] — ab(es + e,)
z+e
(c + d)?
ab be ae ab(e; + e
Z4e, = e B T (e3 +e,4)
c+d c+d c+d (c + d)?
_ be + ae, ab(e;+ey) B1
= rd c+d (c +d)?
ab (e e, e3+e,
eZ:c+d(a +?_ c+d)
e ab ( e ez e +e, ) M1-absolute
ez_c+d a c+d AR
M1-
|e|< <| | | €3+€4) tri 1
T c+d c+d [ agsiar
ab e3 +e, inequality
maximum absolute error = (| | ) B1-concusion
c+d c+d .
as required
12
11 (a).
90 kc h_1_90><1000_25 4
M= "3600 C M
36 minutes = 36 X 60 = 2160 s
36 km = 36 x 1000 = 36000 m
14.4 km = 14.4 X 1000 = 14400 m
For vehicles P
V(ms"
A
Vi TR E
B1
14.4km i 36-144
=216km t)
0 D >
—>
0 t o t, 2160
For vehicles Q
V(ms™)
Iy
25 B C
) g
B1B1
oA NI
0 t ta i ts 21\:'305

(b). (@)
For vehicles P,
Distance AE = v t; = 14400

. 1
Distance AD = Evl(tl +2160) = 36000 M1

vit; + 2160, = 72000
14400 + 2160v, = 72000
2160v, = 57600 M1

80 1
v = KX ~ 26.667 ms

Al
(ii).
v2 =u?+ 2as
(80 2
0= (?) + 2a x 21600 M1
(80) _r 4 0.0165 m s™2
=—(—) x =——— =~ —(.
@ 3) “2x21600 243 ms M1A1
(iii).
For vehicles Q,
1
Distance AD = > X 25(t, + 2160) = 36000 M1
t, + 2160 = 2880
t,=720s
Distance BC = 720 x 25 = 18000 m M1 A1
12
12 | (a). ().
k 1
PR=n) =1 29°M) = —
512k RN 2551
— ny —
7 @ =55,  2kO =775 =D B1
Z PR=1)=1
all x

k
—7[29+28+27+~~~+29‘"] =1

kp -r 28
—[a( )] =1, where, a=2° r=—==05 B1

1700\ 1=r 2°
k [29 9 (1 - 0.5")] —1
17 1-05/1"
k M1
1-05")=1
k(1 5”) 7 2
- = —_—
1024 @) B1
(2) = (1) gives
k(1-05") 17 < 7680
k(0.5") ~ 1024 M1
— _—1=1275
(0.5™)
057" = 1285
log(0.5™) = log(128.5)
= 81285 hos6~ 7
"= log0.s5 ~ " - Bl
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From equation (1),

k(0.57) =
1 1

7680

hence shown

® -x —x —xs —xs
fzxe dx=[ xxX(—e™)—1xe ]2=[ —(x+1e ]2

~7680x 057 60’ M1 A1
(ii).
PR>2) 1-P(R<2)
P(R>2/R+2)= =
( /R* )= Rz " 1-PR=2) B1
"o 2204271 31 223 31 0439 -
__Z 255 255 223
60x17
(b). 2 .
P(even) == , P(odd) =
2 2 1
p=P(gettinga4—)=§, q—1—§=§
PX+2)=1-P(X<2)= 1—[P(X—0)+P(X 1]
2 0 1 10
~1-c x(3) x(3) - e x () = (3)
0 3 3 1
= ! 20 09996 M1 A1
B 59049 59049
12
13 (a).
—xe T, h=ol—06
In = Xn€ 7%, =1 B1-for h
n Xn Y0, ¥s Vi,V
0 20 |0.2707
1 2.6 0.1931 B1-for x,,
2 3.2 0.1304
3 3.8 0.0850 B1-for y,, ys
4 4.4 0.0540
5 5.0 0.0337 B1-for
sums 0.3044 0.4625 Vi Va
5 1
| xemdx = 5kl + y5) + 20+ 4 )
2
1
~ o X 0.6[0.3044 + 2 x 0.4625] = 0.36882 ~ 0.369 (3 s.f) M1A1
(b).
Sign Differentiating Integrating
+ x e * B1
- 1 —e *
+ 0 e *

M1
= —[6e75 —3e72] = 0.366 (3s.f)
©. Al
Absolute error = [0.366 — 0.369| = 0.003 M1
0, = % =
Yoage error 0366 X 100% = 0.820 (3s.f) M1 A1
12
14 (a).
momentum before collision = momentum after collision
2m)(4w) + Bm)(—2u) = Cm)(v) + Bm)(w)
8mu — 6mu = 2mv + 3mu M1
2u=2v+3u
—u=2v
v =-0.5u B1
Before collision, kinetic energy is:
1 1
= E(Zm)(élu)2 + E(3m)(—2u)2 = 16mu? + 6mu? = 22mu? Bl
After collision, kinetic energy is:
1 1
= E(Zm)(—O.Su)2 + 5(3m)(u)2 = 0.25mu? + 1.5mu? = 1.75mu? | B1
The loss in kinetic energy during impact is:
= 22mu? — 1.75mu? = 20.25mu? M1 A1
(b). ().
h=12mv=5ms4l=35cm=0.35m
Volume of water delivered per second is:
=vx1?=5x%(035)2=0.6125m3s™? B1
but 1 m3 = 1000 litres, = 1m? = 1000 kg
Mass of water delivered per second is:
m=0.6125 x 1000 = 612.5 kgs™?! B1
(ii).
Effective engine power = K. E per second + P.E per second
= Emv2 + mgh
1
=-X6125%X5%+612.5x 9.8 x 12
2 M1 M1 M1
= 7656.25 4+ 72030 = 79686.25 W Al
(M1 for KE,
M1 for P.E,
M1 for
addition)
12
15 u =150, o=232
().
P(125 < X < 210) = P (125 —150_, 20— 150)
B 32 32 B1

= P(—0.781 < Z < 1.875) = ¢(0.781) + ¢(1.875)
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= 0.2826 + 0.4697 = 0.7523 M1 A1
(ii).
) 225 —-150
P(replacing a dry cell) = P(X < 225) =P (Z < T) B1
= P(Z < 2.344) = 0.5 + ¢(2.344) = 0.5 + 0.4905 = 0.9905 M1 M1
Number of cells that need replacement = 0.9905 x 300 = 297.15 | M1 A1l
~ 297
(iii).
P(Z < z) =0.25
z; = —¢~1(0.25) = —0.674 B1
x; — 150 0.674
~ 732 M1
x1 =150 — 32 x 0.674 = 128.432 ~ 128 days M1 A1
12
16 (a).
B1
12N
Taking moments about A,
R x 31 = 12 X 2lsin 60° M1
24 sin 60°
== =4V3%6928N
=~ The reaction at C is 6.928 N in the direction 60° above the Al
negative horizontal.
Resolving vertically,
Y + Rsin60° = 12
Y + 4v/35in 60° = 12 M1
Y=12-6=6N
Resolving horizontally,
X =R cos 60° = 4v3 cos 60° = 2v3 ~ 3.464 N B1
6N
2V3N
2
Ry = [(2V3) +62 =18 ~ 4.243N
6 M1
tanf = — , = 60 = 60°
2V3 B1

~ The reaction at A is 4.243 N in the direction 60° above the Al
positive horizontal.
(b).
Taking moments about A,
R X 4lsina = 12 X 21sin 60°
_ 24sin60°  3v3 M1
" 4sina  sina
when R is minimum, sina =1, = a =90°
Rmin = 3V3 = 5.196 N
Resolving vertically,
Y + Rsin60° = 12
Y +3v35in 60° = 12 M1
Y=12-45=75N
Resolving horizontally,
X = Rcos60° = 3v3¢c0s 60° = 1.5v/3 ~ 2.598 N M1
2 2
New magnitude, R, = [(1.5V3) +(3V3) =V63~7.937N | A1l
12
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P425/1

PURE
MATHEMATICS
PAPER 1

June 2018

3 hours

NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 1 MOCK SET 3 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.

Section A (40 Marks)

Answer all the questions in this section

. . x=1 xX—2
Qn 1: Solve the inequality: . Wy = el [5]

Qn 2: Given that the roots of the equation x2 — 2x + 10 = 0 are aand 8,

. : 1 1
determine the equation whose roots are i) and IOk [5]

Qn 3: ABCD is a square inscribed in a circle x? + y? — 4x — 3y = 36. Find the

length of diagonals and the area of the square. [5]
Qn 4: Solve cos(8 + 35°) = sin(8 + 25°)for 0° < 6 < 360°. [5]
. dx
Qn5: F1ndf3_2cosx. [5]
Qn 6: Find the values of k for which xz;_xfl = k has repeated roots. What are
the repeated roots? [5]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Qn 7: PQRS is a quadrilateral with vertices P(1,—2), Q(4,—1), R(5,2) and
S(2,1). Show that the quadrilateral is a rhombus. [5]

Qn 8: The gradient of a certain curve is given by kx. If the curve passes through
the point (2, 3) and the tangent that this point makes is an angle of
tan~! 6 with the positive direction of the x-axis, find the equation of the
curve. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
4x? .
T with respect to x.
3 x%+1
(b). Evaluate fl Traxziar X

(a). Integrate
[12]

Question 10:

(). Solve4* —2**1 —15=0.

(b). Five millions shillings are invested each year, at a rate of 15% interest. In
how many years will it accumulate to more than shs 50 million? [12]

Question 11:
(a). Giventhat OP = 4i — 3j + 5kand 0Q = i + 2k, find the coordinates of

the point R such that PR: ﬁ = 1: 2 and the points P, Q and R are
collinear.
(b). Show that the vector 5i — 2j + kis perpendicular to the line

r= i—4j+t(2i+3j—4k).
(c). Find the equation of the plane through a point with position vector
5i — 2j + 3kperpendicular to the vector 3i + 4j — k. [12]

Question 12:

(a).  Prove thatsin38 = 3sin6 — 4 sin® 6.

(b). Find all the solutions to 2 sin 36 = 1 for 6 between 0°and 360°. Hence
find the solutions for 8x3 — 6x + 1 = 0. [12]

Question 13:
(@. (-

. . . da?
(ii). Giventhaty = 6 — cos8; x = sin 8; show thatd—sz/ =

Ifx?secx — xy + 2y? = 15, find%.

1+sin@

cos36 °

(b). Determine the maximum and minimum values of x2e™*. [12]
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Question 14:
(a). Use Maclaurin’s theorem to expand In(1 + sin x) as far as the term in

x3.

1
(b). Expand (1 — x)3 as far as the term in x3. Use your expansion to deduce
V24 correct to three significant figures. [12]

Question 15:
(a). A tangent from the point T(t?,2t) touches the curve y? = 4x. Find:
(i). theequation of the tangent,
(ii). the equation of line L parallel to the normal at (t2, 2t) and passes
through (1, 0),
(iii). The point of intersection, X, of the line L and the tangent.
(b). A point P(x,y) is equidistant from X and T in (a) above. Show that the
locus of Pist* — 3t — 2(x +y) = 0. [12]

Question 16:

A research to investigate the effect of a certain chemical on a virus infection

crops revealed that the rate at which the virus population is destroyed is

directly proportional to the population at that time. Initially, the population

was P,. At t months later, it was found to be P.

(a). Form a differential equation connecting P and t.

(b). Given that the virus populations reduced to one third of the initial
population in 4 months, solve the equation in (a) above. [12]

MARKING GUIDE

SNo. | Working Marks
1 x—1 x-2
>
x—2 x+3
x—1 x—-2
- >0
x—2 x+3 M1
(=D +3) — (x — 2)? >0
(x—2)(x +3) - M1
(x®?+2x—3)— (x> —4x+4) -
(x—2)(x+3) -
6x —7 >0
(x—2)(x+3) B1
The critical values are: x = —3,x = %,x = 2.
¥<-3 —3<x<Z Z<x<2 X
6 6 > 2
(6x—17) - - + +
(x—-2) - - -
+3 - + +
(x+3) B1
6x —7 - + = +
(x—=2)(x+3)
The solution setis —3 < x < Zandx = 2.
6
B1
05
2 x2—2x+10=0
For the given equation,
sum of roots, a+pf=—-(-2)=2
product of roots, aff =10
For the new equation,
1 1
duct of ts = X =
PrOCUE Ot To0s = ¥ 2 " 2+ 8)? 2+ )22 +p)?
1 1
T2+ a)2+P)2 T [4+2a+2B +aB]? M1
_ 1 _ 1 1
T l4+2(a+B)+1012 [14+2x2]2 324 B1
oot N 1 Q+p)2+ 2+ a)
sum of roots = =
2+a)? 2+4)2 [C+0)2+p]2
_4+4B+ P +4+data’ B8+4a(a+B)+BP+a’
- 324 - 324 M1
_8+4-x2+(a+/3)2—2a,8_16+22—2><10_0
- 324 - 324 - Bl
The new equation is
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x% — (sum)x + (product) = 0

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

1
-0 =0
x? X+ - 324
324x2+1=0 Al
05
D/\ C
r
o)
s
T
45°
x?+y?—4x -3y =36
Comparing with the general equation of the circle: x? + y? +
29x+2fy+c=0.
2g:—4 2f=—3 c=-36
g=-2 g=-15 M1
Radius, 7 =+/g2+f2—c=V4+225+36=+42.25 M1
= 6.5 units
Length of each diagonal, l=2r =2x6.5=13units Al
By Pythagoras theorem,
1
12=5s%+5s? = I? =252, =s2==?
2
1 1
Area of square = s2 = Elz =% 132 = 84.5 cm? M1 A1
05
cos(@ + 35°) = sin(8 + 25°) M1
cos 0 cos 35° — sin 0 sin 35° = sin @ cos 25° + cos O sin 25° B1
cos 35° — tan 6 sin 35° = tan 0 cos 25° + sin 25°
cos 35° — sin 25° = tan 6 cos 25° + tan 0 sin 35°
c0s 35° — sin 25° = tan 6 (cos 25° + sin 35°) B1
tan = cos 35° — sin 25° 0.2679
MY = 0s25° +sin35° M1
6 = 15°,195° Al
05
x
let, t = tan (E) ,
dt 1 X 1 X 1
—_— = 2(Z)=_ 2(Z)\ =2 2
:dx > sec (2) 2[1+tan (2)] 2(1+t) 81
dy = 2dt
Y1y

P 2dt 2dt
X _ 1+t2 1+t2
f3 — 2cosx _f 1 t2 f[3(1+r2) 2(1—- tz)] M1
1+t2 1+t2
2dt
- =2 [ rgae
3+3t2—2+2t2 1+ 5¢t2 B1
2
— -1 = —
\/gtan (t\/—) +c= \/_tan [\/—tan( )] B1A1
05
x2—x+1
x—1
2—x+1=k(x-1)
x> —(k+Dx+k+1)=0 M1
Comparing with the general quadratic equation ax? + bx + ¢ = 0,
a=1b=—(k+1),c=(k+1)
For repeated roots,
b?—4ac=0
(k+1)?—-4(k+1)=0
(k+1)(k-3)=0 M1
k=3, or, k=-1
b (k+1) B1
T 2a Z)a
(k+1 3+1 Al
fork = 3, x = o _2><1_2
k+1) -1+1 Al
fork = —1 = = =0
or : 2a_ 2x1
05
S(2,1) R(5, 2)
P(1, -2) Q4, -1)
_ (4 1y\_/3 _(5\_(2y_(3
PQ—(_1)_(_2)_ (1) SR_(z) 1)_(1) B1
_(2y_(1y_1 _ (5 _(4\_1
ps = (1) (—2) - (3) QR = (2) (—1) - (3) B1
|PQl =32+ 12 =v10, |PS|=+/12+32=+10 B1
Po.ps=(3).(3)=3+3=6
1/°\3 B1
Since PQ 77 SR, PS 77 QR, |PQ| = |PS| and PQ.PS # 0 it implies
. . B1
that the quadrilateral is a rhombus.
05
dy 1,
a—kx, :y_ka +c M1
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At(2,3),x=2andy =3,

1
3=EkX22+C' =3=2k+c — () M1
Also, at (2, 3), gradient is 6,
d
—y=kx, =6=kX2, =k=3 B1
dx
From equation (1),
3=2k+c¢, =3=2x3+g¢, =c=3-6=-3 B1

The equation of the curve is given by:

1 1
y=5kx2+c, =y=zx3x2—3,

3
=y==-x*-3 Al

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

2
05
9 (a).
let x® = sin®u, x3 =sinu, u=sin"1x3
352 = du d _cosudu
x* = cosu——, X=— b1
4x? 4 f 4x? cosudu 4fcosu
= X = —
V1 —x6 * V1 — sin2u 3x?2 3) cosu M1
L PP U S
_§J u—§u+c—§sm x> +c B1M1A1
(b).
x2+1 B x2+1 % x2+1
x3+4x2+3x  x(x2+4x+3) x(x+1Dx+3)
+1 A B C
x(x+Dx+3) " x (x+1) (x+3)
x24+1=A(x+1)(x+3)+Bx(x +3) +Cx(x + 1)
putting x = 0; 1 = A(1 x 3), =>A=§ -
puttingx = —1; 2 = B(-1)(2), = B =-1 B1
. 5
putting x = —3; 10 = C(—3)(-2), ﬁC—g B1
3 X241
f—3 5 dx
1 X3 +4x% + 3x
_1f31d f 1 d+5f3 1 J
3,37 Gy ¥T3), Gz (M1
1 5 3
= [glnx —In(x + 1) +§1n(x + 3)] M1
1
—[11 3-1 4+51 6] [11 1-1 2+51 4] M1
=|zh n 3 3 n zIn
= 19662 — 1.6173 = 0.3489 A1l
12
10 (a).

4% —2¥t1 _15=0
22X _2(2¥) =15 =0
let, y =2%
y2—-2y—-15=0

y2—2y—15=0 M1
sum = —2, product = —15, factors = —5,3
y-5w+3)=0 M1
y =35, or, y=-3 B1
f =5 2v=s5, =18
or, y =5, =5, x_logz_ . Al
for, y=-3, 2% = -3, = x is undefined Al
(b).
R = 15,P = 5000000, A;o¢q; > 50000000
n
R n
Total amount, Atotar = ZAn, where 4,, = P (1 + M) M1
1
= Arotar = A1 Az + -+ Ay
=P[(1+0.15)* + (1 + 0.15)% + -+ (1 + 0.15)"] M1
= P[1.15 + 1.15% + -+ + 1.15"]
a(r"—1)
=p|—, wherea =r = 1.15
r—1
but, Atotar > 50000000
5,000,000 [ F2E =D 6 600,000
e 1.15-1 Yt M1
1.15(1.15" - 1)
L
1.15(1.15" = 1) > 1.5
1.15" > X +1
: 1.15
1.15™ > 2.3043 B1
log 2.3043
log1.15 M1
n > 5.973 B1
n = 6 terms Al
12
11 (a).
“, _ . _, 1 4 -3
PQ=0Q—-0P=|0]|—-(|-3]=| 3 B1
2 5 -3
PR:PQ =1:2 PR_1 PR lﬁj
. =1:2, S5 ==, = ==
PQ 2 2 M1
. 1(3
OR—-0P=-( 3
2\ 3
/4N (15 Bl
OR—-|-3|=( 15
5 -15 Al
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/15 4 25
OR=| 15 |+(-3]=(-15], =R(25-15,3.5)
-15 5 35

M1 M1
(b).
For perpendicular vectors,
5 2
(2)(3)-
1 —4
10-6-4=0 M1
0=0, hecne shown B1
(.
()
Position vector, a=\|-2
- 3 B1
3
Normal vector, n= ( 4 )
-1
The equation of the plane is given by:
rn=na
x 3 3 5
y).l 4 |=| 4 ).|-2
) () m
3x+4y—2z=15-8-3 M1
3x+4y—z=4 Al
12
12 (a).
sin36 = sin(20 + 0) = sin 26 cos 6 + cos 26 sin 6
= 2sinfcos? 8 + (1 — 2sin?H) sin M1
=2sin6 (1 —sin? H) + sinf — 2sin3 9 M1
=2sinf —2sin30 +sin@ — 2sin3 0 M1
= 3sinf — 4sin® 6 B1
(b). B1
2sin360 =1
sin36 = 0.5 B1
36 = 30°,150°,390°,510°, 750°,870° B1
6 = 10°,50°,130°,170°,250°,290° Al
For the hence part,
8x3—6x+1=0
let, x =sin@
8sin®0 —6sinf+1=0 B1
6sinf —8sin36 =1
2(3sinf —4sin®0) =1
2sin360 =1
6 = 10°,50°,130°,170°,250°,290°
x =sinf
x; = sin10° = sin170° = 0.1736 Al
X, = sin50° = sin130° = 0.7660 Al

X3 = sin 250° = sin 290° = —0.9397 Al
12
13 | (a). ()
x%?secx —xy +2y? =15
2 (2 +2y) =L as)
gy (X secx —xy +2y%) =
x?secxtanx + 2x secx — (xd—y+ )+ 4 d_y: 0
dx y ydx M1iM1
dy dy
xsecx(xtanx+2)—y—xa—4ya B1
d
xsecx(xtanx+2)—y =(x— 4-y)d—3:
d_y:xsecx(xtanx+2)—y A1
dx x—4y
(ii).
6 — cos 6 Y _ 1 +sine
= —_ - L =
y cos@, 20 sin
in6 dx 9 M1
= - — =
x =sin@, 78 = 08
dy_dyxd0_1+sin9
dx  df dx cosf
d*y d (dy) de d (1 + sinB) g 1
—_—= =] X— = —_
dx?2 dO\dx) dx dO\ cos8 cos@
cos B cos — (1 + sinB)(—sinh) 1 M1
= X
cos? @ cos @
_ [cos?6 +sin6 +sin*6] 1 +sind B1
- cos3 6 " cos36
(b).
_ dy _ _ _
let, y = x2e7%, $E=2xe *—x%2e* = (2x —x%)e™* | M1
for stationary points, % =0
(2x —x®)e™* =
(2x —x?) =0, or, e™*=0
for, (2x —x%) =0, x=0, or, x=2
for, e =0, x is undefined B1
ﬂ =02-2x)e*—2x—x¥e™*=(2—4x +x%)e™*
dx? M1
h =0 dzy =(2-0+0)e’=2
when, x=0, dxz_(_ +0)e? =2, A1l
hence minimum
minimum value, Vmin = 0
h =2 dzy—(z 8+ 4)e 2 = —0.271
when, x =2, = e 2 =-0.271, A1

hence maximum

maximum value, Vmax = 2%€72 = 5413
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12
14 (a).
Let, f(x) =In(1 +sinx), ﬁf(O)—ln(1+0)=0
') = cosx ) = 1
F&=1rme =F _1+0 B1
" )_(1+sinx)(—sinx)—cos x_—smx—smzx—coszx
fr) = (1 + sinx)? (1 + sinx)?
_—sinx—(sin2x+coszx)_ —sinx — 1
(1 + sinx)? (1 +sinx)? B1
_—(sinx+1)_ -1
T (14sinx)? ~ 14+sinx
-1
= f"(0)=——=-1
1 (140 B1
cosx
f""(x) = —(—1)(1 +sinx) 2 cosx = T tsma?
1
= f"0) = — =1
f7o (1+0)? B1
By Maclaurin’s theorem,
f@) =f(0) + xf’ (0)+ f"(0)+ f”'(0)+
x? B1
—0+x><1+—x( 1)+—><1+
In(1 + sinx) = x — & +1 +
~In(1+sinx) =x 2x 6x Al
(b).
1.-2 (—%)? -2_-5_(-x)° |B1B1
(1—X)3_1+ ( x)+ XTX o +3XT TX 30
+...
1 5
=1—-—= 2 34 Al
1 3x 9x 81x +
For the hence part,
1
3 2 1 3)}5_ ( 1)5 B1
Y72 = (27 3)3_[27<1 ) =3(1-3
) 1
By comparison, x = 3
v <(5)-5%6) ~3<6)
24=3|1—=X|=|]—=X|=] —=—=X|[= M1
[ 3 9 9 9 81 9
V24 =3 % 09615 = 2.88 (3.1 Al
12
15 | (a). ().
y? = 4x, —(y2)=d—(4x)
d d 2
y_y:4‘, 2_)’:_
dx dx y M1

Atpoint T(t%,2t), x = t2,y = 2t

dient of the tangent = 2 = 2 = 1
gradient of the tangent = —— = - = - B1
The equation of the tangent is given by,
y—2t 1
x—t2 t
1
y—2t=?(x—t2)
1
y=cx +t Al
(ii).
1
gradient of lineL = -1 + = —t B1
The equation of the line L is given by,
y—=0
x—1
y=—tlx—1)
y=—xt+t Al
(iii). At the point of intersection,
1
TXFE=—xt+t M1
1
—x = —xt
t
x(1+t?) =0, =x=0 B1
when x = 0, y=—xt+t=0+t=t
point of intersection is X (0, t) Al
(b).
X080, PCry),  T(t%20)
P is the midpointof X and T,
_0+t2 o f? _t+2t 3t
N "2 YTz T M1
Gety) = t? . 3t
TTYIES TS M1
2(c+y) =t*+3t B1
t2+3t-2(x+y) Al
Alternatively:
X(©,0, PCry),  T(t%20)
|XP| = |PT|
JO -2+ x—-02=/(y —2t)2 + (x — t2)2
VY2 =2ty +t2 + x2 = \[y? — 4ty + 42 + x2 — 2xt2 + t*
y2 =2ty +t? + x% = y? — 4ty + 4t% + x* — 2xt* + t*
0 = —2ty +3t? — 2xt* + t*
t*+3t% — 2ty — 2xt2 = 0
t*+3t2—2t(xt+y)=0
t3+3t—2(xt+y)=0
12
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16

(a).
dpP p dpP
— —_ — =
dt ’ dt

[Ey
_

InP=—kt+c - (i)

—kP
(b).

Whent=0,P =P,
InPy=—-kx0+c,
Equation (i) becomes
InP =—kt+1InPy, - (ii)
When't = 4,P = 2P,

=c=InP,

1
In (gpo) = —4k +1nP,
1
In (gpo) —InPy = -4k
I (1) —
n 3 =
k=025In3

Equation (ii) becomes
InP =-0.25tIn3 +InPy

] (P)— 0.25¢In 3
n PO = . n
P pu—
Py ¢
P = Poe—0.25t1n3

P = Poe—0.275t

—0.25t1n3

Alternatively:

(-
dpP dpP
—«P, = —=—kP
dt

dt
[y
5=
InP=—-kt+c
where A = e€and is a constant

(b).

P=Ade ™ (),
Whent=0,P =P,
Py = Ae°,
Equation (i) becomes
P =Pye ™ - (i)
When t = 4,P = 3P,

= A=P,

1
—_P, = P4k
300 0€

B1B1

M1

B1

B1

B1

B1
B1

B1
B1

B1

B1

Equation (ii) becomes

4k =1 (1)

k=0.25In3

P = Poe—0.25t1n3

pP= Poe—0.275t

12

KRk END***
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P425/2
APPLIED
MATHEMATICS
PAPER 2

June 2018

3 hours

NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 2 MOCK SET 3 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.
» Where necessary, use g = 9.8 m s72,

Section A (40 Marks)

Answer all the questions in this section

Qn 1: Forces (_13) N, (;) N, and (—46) N act on a body of mass 2 kg. Find the

magnitude of the acceleration of the body. [5]

Qn 2: The table below shows the times to the nearest second taken by 100
students to solve a problem.

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

Times (s) |30-49 50 - 64 65 -69 70 -74 75-79

No. of 10 30 25 20 15

students

Calculate the mean time of the distribution, correct to one decimal place.

[5]

Qn 3: (i). Use the trapezium rule with equal strips of width % to find an

approximation for fon x sin x dx. Give your answer to 4 significant
figures. [4]
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(ii). Comment on how you could obtain a better approximation to the
value of the integral using the trapezium rule. [1]

Qn 4: A, B and C are points on a straight road such that AB = BC = 0.2 m. a
cyclist moving with uniform acceleration passes 4 and then notices that
it takes him 10 s and 15 s to travel between AB and BC respectively.

Find:
(i). his acceleration, [3]
(ii). The velocity with which he passes A. [2]

Qn 5: In Ndejje S.S.S, 15% of the students like posho. Find the probability that
in a sample of 300 students in the school, over 50 students like posho.

[5]

Qn 6: Study the flow chart below:

CSTARTD
| n=0 |

/ READ:N, x,, TOL /

!

— 4x:+N

Xn+1 T ec—
5t n=n+ ]

No

Yes

/ PRINT: N, Xnu /
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(). Using the flow chart, perform a dry run for x, = 2.1 and

N =50,TOL = 0.0005. [4]
(ii). What is the purpose of the flowchart? [1]
Qn 7: Find the centre of gravity of the remainder of the square ABCD if the
circle of radius 3 cm is removed as shown below. [5]
D Cc

ooWao
e e

 — “——N10cm

10 cm

Qn 8: A discrete random variable X has the following probability distribution.

X 1 2 3
PX =x) 0.1 0.6 0.3
Find:
(). EGBX+3),
(ii). Var(5X +3). [5]
Section B (60 Marks)
Answer any five questions from this section. All questions carry equal marks.
Question 9:
X is arandom variable such that:
B(1—-2x) ; —-1<x<0,
fX)=4p1+2x) ; 0<x<2
0 ; elsewhere.
(). (i). Sketchthep.df, f(x). [3]
(ii). Determine the value of the constant, £. [3]
(b). Find the:
(). MeanofX, [3]
(ii). 60t percentile. [3]

Question 10:

(a). Forces of magnitude3N,4N,2N, 1N, PN, and Q N act along the sides
AB, BC, CD, DE, EF and FA. The direction of the forces is given by the
order of the letters. Find the value of P and Q if the resultant of the six
forces acts along CE. [6]

(b). A uniform ladder of weight, W, rests with end B against a smooth vertical
wall and end A on a smooth floor. The ladder is prevented from slipping
by a light string attached to the ladder at a point C to the point O where

angle ACO = 90°. Show that the tension in the string is given by:
Wcosa

- 2(sin? a — cos? )
Where a is the angle of inclination to the horizontal. [6]

Question 11:
Given the equation 3x3 + x — 5 = 0;
(@). (). Show thatthe equation has a root betweenx = 1 and x = 1.5.
3
(ii). Hence use linear interpolation to obtain an approximation of[tﬁe
root. [3]
(b). Use Newton Raphson’s formula to find the root of the equation by
performing two iterations, correct to two decimal places. [6]

Question 12:
Eight candidates seeking admission to a university course sat for a written and
oral test. The scores were as shown in the table below:

Written | 55 54 35 62 87 53 71 50

X)

Oral 57 60 47 65 83 56 74 63

¥)

(a). (i)- Draw a scatter diagram for this data. [3]
(ii). Draw a line of best fit on your scatter diagram. [1]

(b).  Use the line of best fit to estimate the value of Y when X = 70. [2]

(c). Calculate the rank correlation coefficient. Comment on your result.[6]

Question 13:
(a). Attime, t, the position vector of a particle of mass 2 kg is

(cos ti+ tzj) m. Show that the force acting on the particle when t =«

seconds is of magnitude 2V5N. [7]
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(b). A particle is moving so that at any instant, its velocity vector, v, is given

by v = (3ti +4j + tzk) m s~ When t = 0, itis at the point (1,0, 1).

Show that the magnitude of its acceleration at t = 2 seconds is 5 m s™2.

[5]

Question 14:
The numbers A and B are rounded off to @ and b with errors e, and e,
respectively.
(a). Show that the absolute relative error in the product AB is given by:
lallez| + |b||e4]
ab '
[5]
(b). GiventhatA = 6.43 and B = 37.2 are rounded off to the given number of
decimal places indicated;

(i). State the maximum possible errors in 4 and B. [2]

(ii). Determine the absolute error in AB. [2]

(iii). Find the limits within which the product AB lies. Give your answer
to 4 decimal places. [3]

Question 15:

(a). The marks of a certain electric light bulb is known to be normally
distributed with a mean life of 2000 hours and a standard deviation of
120 hours. Estimate the probability that the life of such bulb will be:
(i). greater than 2015 hours,
(ii). Between 1850 hours and 2090 hours. [8]

(b). Wavah industry manufactures light bulbs that have a length of life time
that are approximately normally distributed with a standard deviation of
40 hours. If a random sample of 36 bulbs have an average life of 780
hours, find the 99.9% confidence interval for the mean of the entire
bulbs. [4]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

MARKING GUIDE

SNo. | Working Marks
1 _ (-3 2 4\ _ (3
Resultant force, Ij' = ( 1 ) + (9) + (—6) = (4) N M1 B1
) 2 1.3y 15 2
Acceleration, a= o 5(4) = ( 2 ) ms B1
Magnitude of acceleration, | =.(1.5)2+22=25ms? M1 A1
05
2
Class f x fx
30-49 10 39.5 395 B1-for x
50 - 64 30 57 1710 values
65 - 69 25 67 1675
70-74 | 20 72 1440 B1-for fx
75-79 | 15 77 1155 values
Total 6375
B1-for ) fx
Yfx 6375
Mean = Z_f = W =63.75 = 63.8 (1 d. p)
M1 A1
05
3 1.
: T
Vn = XpSinx, , hzg -
n Xn Yo, Ye V1, Ys
0 0 0
1 % 0.261799
26 B1-for x,
2 ?ﬂ 0.906900 values
3 3?7T 1.570796 B1-for y,
4 an 1.813799 values
6
5 5_7T 1.308997
6
6 n 0
sums 0 5.862291
T 1
Approximation for] xsinxdx = Eh[(yo +ys)+ 201 + -+ vl
0
1 n
==X—=[0+2x5.862291] = 3.069488 ~ 3.069 (4 s.
7%l ] (4s.9) M1B1
(ii). By increasing on the number of strips. B1
05
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Va=Uu V V

|
| t1=10s | t,=15 s |
A s=02m B $,=0.2m C

®-

For motion AB,s = 0.2m,t =10s,

t+1 t?
S=u —a
2

1
0.2 =10u +Ea x 102

0.2 =10u + 50a
0.02=u+5a — (1)

For motion AC, s = 0.2 + 0.2 = 0.4m, ¢t = 10 + 15 = 255, Bl
1
s=ut+ Eat2
1
0.4 = 25u +ax 252
0.4 = 25u + 312.5a
0.016 =u+125a — (2)
Equations (1) — (2) gives; B1
0.004 = —7.5a
0.004
a= _W = —0.000533 ms~2 Al
(ii). From equation (1) .
— 0.02=5a=002—5x 2 _17
RN 75 750 M1A1
~ 0.02267 ms™!
05
Let X~ be the number of students who like posho
n=1300,p = 0.15,q = 1 — 0.15 = 0.85
u=np=300x0.15 =45 B1
0 =/npq = V300 x 0.15 x 0.85 = V38.25 = 6.185 B1
P(over 50 like posho) = P(X > 50)
By continuity correction,
P(X >50) - P(X > 50.5)
=p (z S 505 45) = P(Z > 0.889) B
38.25 '
=0.5—-¢(0.889) = 0.5 - 0.3130 = 0.1870
¢( ) M1 B1
05

-
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n Xn Xn+1 |%n41 — %nl
0 2.1 2.19419 0.09419 B1
1 2.19419 2.18677 0.00742 B1
2 2.18677 2.18672 0.00005 B1
~ N =50, Xnye1 = 2.187 (3d.p)
(id). B1
4x,5+ N
Xn+1 = W
Asn — oo, x, = x where x it the root.
_4x°+N
© 5yt
5x% =4x5+ N
x>=N
x=3N
The purpose of the flow chart is to find the fifth root of a number, B1
N.
05
y - axis
N
5cm
—>
°r= I ©
%.\1‘
/\é_ —ZIL_ I— ::
- ‘\— — — ! — —
6cm | 5cm
A B x-axis
Let p be the weight per unit area.
Weight Coordinates of the
centre of gravity
Figure Area w; X Vi
Square 10 x 10 100p 1 1
- 100 E X 10 E X 10
=5 =5 B1-for x; and
Circle T X 32 9mp 1+3 3+3 Yi
=9r =4 =6
Remainin | 100 — 97 | (100 —9m)p x y
g lamina
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1
By taking moments about y-axis, 1=2p+06p, =F= 8 Al
100p X 5 = 97mp X 4 + (100 — 97) px M1 (b).(0).
500 = 367 + (100 — 9m)x
500 — 361 1
X==—m = -(1-2x) ; —-1<x<0,
*=Too—ox ~ >3 A1 o (8( )
By taking moments about x-axis, flx) =<1 ]
100p X 5 = 97p x 6 + (100 — 97)py g1+20) 5 0O0=sx=<2
500 = 547 + (100 — 9n)y M1 0 ;  elsewhere.
_  500—54n
¥ =505 ~ 4606 AL E(X) = f xf (x) dx
The distance of the centre of gravity, G, of the remaining lamina is 170 attx 12
5.394 cm from AD and 4.606 cm from AB. = §J (x—2x»dx + §f (x +2x?) dx
-1 0
0 2
05 _112_33 112 33]
=slz¥ T3, telz¥ t3r ), M1
x PX=x) [xP(X=x) ]| x*P(X =x) =1{0_<1+E)}+1{<2+E)_0}
1 0.1 0.1 0.1 B1-for 8 7 2 13;[ 1’? 3 M1
2 0.6 1.2 24 xP(X = x) =—+—=—=1.0625
3 03 0.9 2.7 (i) 48 12 16 A1l
B1-for 11).
Total 1 22 5 x?P(X = x) Letp be the 60t percentile
p
. f f(x)dx =0.6
E(5X+3)=5E(X)+3=5%x22+3=14 -1
(ii). Al btj()l(l 2)dx = 28 = 2 x = = 0.25
u - —2x X = = —=0.
Var(5X +3) = 52 x Var(X) = 25[5.2 — (2.2)2] =9 .8 8
M1 A1 P 01 p1
05 ﬁf f(x)dxzf §(1—2x)dx+f §(1+2x)dx
. - ™ :
@- (). & 1 2| M1
-1<x<0, f(-D=pA+2)=38 fO)=p1-0)=4 06=025+5[ x+x ]O
0sx<2 fO=pA+0=p  f(Q=p1A+4 =58 |B1 1
x) 0.35 = §(p +p?) -0
2.8 =p+p? M1
—1+./12 = 9.
B1-for _ 1+4/1 24>;1><( 2.8)
— X
Zg)__z)c) p=1246, or, p=-2246 B1
For the interval; 0 < x < 2,p # —2.246. Thus 60th percentile = Al
Bl-for 1.246.
fG) =
12
1+2
pQ+2%) 10 | ()
- X
(ii).
total area under the graph = area A + area B
1 1
==X - X —
1=5X 0+ DGR +B)+5x 2= 0B +56) it
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3 4 cos 60° —2cos 60° -1 —P cos 60°
Fr = (0) + (4sin60°) + ( 2 sin 60° ) + ( 0 ) + (—Psin60°)
Q cos 60°
(—Q sin 60°)
3—-0.5P +0.5Q
Fr= (3\/§— 0.5V3P — 0.5\/§Q)
h=+(Q2a)? + (2a)% — 2 x 2a X 2a cos 120°
=2avV3m
Total moment of forces about C = Moment of resultant about C
(1 x 2asin120°) + (P x 2av3) + (Q x 2aV3) + (3 x 2asin 120°)
=Fgx0
avV3 + 2aPV3 +2aQvV3+3aV3=0
4a\3 +2a(P+Q)V3=0

From AABC,

24+4P+Q=0
Q=-2-P
3v3 — 0.5V3P — 0.5vV3Q
: : — -1 — o
Direction, 0 = tan < 3-05P + 050 30

3V3 - 0.5V3P - 0.5V3Q _
3—0.5P +0.5Q -
1

3v3 —0.5V3P — 0.5V3Q = \/g(s —0.5P 4+ 0.5Q)

9—15P —1.5Q =3 — 0.5P + 0.5Q
6-P—-20=0
6—P—2(-2—P)=0
6-P+4+2P=0
10+P=0
P=-10
Q=—-2-P=-2+10=38

tan 30°

(b).

M1 M1

M1

M1

B1

A1l
A1

B Re
3
3
B1
C
N w
Ra
a T
3
N a
O\\\\\\\\\\\\\\\\\\\\\\\\ ™~
AB =1, 0A =lsinf, OB =lcosB
Resolving vertically,
Ry=Tcosa+W
Resolving horizontally,
Rg =Tsina
Taking moments about O,
. lcosa
Ry xlcosa =R Xlsina+W x
cosa
(Tcosa+W)cosa =Tsina X sina + W X 3 M1 M1
W cosa
T cos?a +Wcosa = Tsin?a + 7
W cosa
= T(sin? a — cos? a) B1
W cosa _
2(sin2a@ — cos?2 @) Al
12
11 (). ().
let, f(x)=3x34+x-5
f)=3(1)*+1-5=-1 M1
f(1.5) =3(1.5)3 + 1.5 -5 = 6.625 M1
Since f(1).f(1.5) <0, = 1 <root< 1.5 B1
(ii).
x 1 X 1.5
fx) -1 0 6.625
xo—1 15-1
M1 M1

0—(-1) 6625 (-1)
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05
=——x1+1=1.0656
Yo =7t Al
(b).
f(x)=3x3+x-5
fl)=9x*+1 B1
_ fGa) 3%,3 + X, — 5
Xn+1 = Xn f’(xn) = Xn 9xn2 T1 M1
_9xn3+xn—3xn3—xn+5 _ 6x,°+5
B 9xnz +1 B 9xn2 +1
Using x, = 1.0656
_ 510656 +5 1.0927 M1 B1
T 5106562 +1
6(1.0927)% +5 -
=—— <~ —-10921
Y2 = 9109272 + 1
~ Root = 1.09 (2 d.p) Al
12
12 |(a).
x y R, R, d d?
55 57 4 6 2 4
54 60 5 5 0 0
35 47 8 8 0 0 B1-correct
62 65 3 3 0 0 ranking
87 83 1 1 0 0 i
53 56 6 7 1 1] |B1-Xd
71 74 2 2 0 0
50 63 7 4 3 9
467 | 505 Y d? =14
_ 467 _ 505
X = — = 58.375 ~ 58.4, =" =63.125 ~ 63.1
& B1B1

= Mean point,

8
*,7) = (584,63.1)

| Oral HEEES EH] ) Shasa HEh bS] ) EERt st ShER
R
B5—
30-
izt = B1-axes
ML L. Lo il oLl et bdshdretduebdunioy foocte B1-plotting
E B1-line of
65— i best fit thru
HH s the mean
6?'7 point
EU - E ........
E M1-dotted
55— : line for
: estimation
..... :
50~ : -
:
45+, :
/ s
! |
40 >
30 [0 50 60| 70 | g0 [ %0
Written T
(b).Y = 70.75 when X = 70.
(c). B1
—1 6d? _ 6 x 14 — 08333
P T ame—1 T 8@-1D M1A1
Comment: Significant at 5% (or: Insignificant at 1%.)
B1
12
13 (a).
cost
metie 1= ()
r .
v~ (— sin t)
~ gt 2t M1
v
< —cost
=G T ( 2 ) M1
Whent =,
_ _(—cosm\ _ r1 2
whent =, (}—( 21 )—Z(Z)ms M1 B1
pema=2()= () N
|E| =22 +42 =20 =2V5N, as required M1 B1
(b).
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= ¢(1.250) + ¢(0.750) M1
= 0.3944 + 0.2734 = 0.6678 B1 B1 A1
(b). For the 99% confidence interval,
#(2472) = =0475 = 74, = ¢"1(0.475) = 1.96 B1
Confidence limits = X + z,/, —
a/?2 \/ﬁ
40
=780+ 1.96 Xx — = 780 + 13.0667
V36 M1
Confidence interval = [766.9333,793.0667] A1l
12

M1
2t
3
whent = 2, a= (0) m s 2 M1 B1
4
|a| =324+0+42=25=5ms"? as required M1 A1
12
14 (a).
A=a+ey, B=b+e,
exact,Z = (AB), approximate, z = (ab)
error, e = (AB) — (ab)
={(a+e)b+ e} — (XY) B1
= {ab + ae, + be, + e;e,} — (ab)
= ae, + be; + eje;
suppose e; < a ande, < b, = ee, =0 B1
s e=be; +ae,
e be1 + aez
|}| = B1
e IbI|61| + lallezl
|Z| SR ASN B1
. . ) lalles| + |blle|
~ maximum relative error in the product AB=—"—"—""—
ab B1
(b). ().
Maximum error is 4, e; = 0.005 B1
Maximum error is B, e, = 0.05 B1
(ii).
(AB)ax = (6.43 + 0.005)(37.2 + 0.05) = 239.70375 B1
(AB)pin = (6.43 — 0.005)(37.2 — 0.05) = 238.68875 B1
. 239.70375 — 238.68875 M1 A1
Absolute error in AB = > = 0.5075
(iii).
Upper limit = (AB) e = 239.70375 =~ 239.7038 (4 dp) B1-for
Lower limit = (AB)an = 238.68875 ~ 238.6888 (4 dp) rounding off
to4d.p
12
15 (@). ().
P(x >2015) = P >M)—p( > 0.125)
- 120 B e M1
= 0.5 - ¢(0.125) M1
= 0.5 —0.0498 = 0.4502 B1 A1
(ii).
P(1850 < X < 2090) = P (1850 — 2000 <y< 2090 — 2000)
- 120 z 120 M1

= P(-1.250 < z < 0.750)
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P425/1

PURE
MATHEMATICS
PAPER 1

July 2018

3 hours

NO PAINS NO GAINS,

NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 1 MOCK SET 4 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.

Section A (40 Marks)

Answer all the questions in this section

Qn 1: Given that p? = gr, show that 2 log, plog, p = log, p + log, p. [5]

. L4 (1+\/E)5
Qn 2: Evaluate: [, & dx. [5]
Qn 3: Find the equations of the tangents to the parabola y? = 6x which pass
through the point (10, —8). [5]
Qn 4: Solve the equation: vVx +5 + Vx + 21 = v6x + 40. [5]
Qn 5: If y = 3%, find %when x=-1 [5]

Qn 6: Solve the simultaneous equations:
cosx +cosy =1

secx +secy =4
for 0° < x,y < 180°. [5]
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2
5

) +u (3) are perpendicular and find the position

Qn 7: Show that the lines L, , vector equation r = ( ) + A (_23) and L, , vector

3
-3
vector of their point of intersection. [5]

equationr = (

Qn 8: Find the percentage increase in the volume of a cube when all the edges
of the cube are increased by 2%. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
(a). Given that Z; and Z, are complex numbers, solve the simultaneous
equations:
47Z,+3Z, =23
Zi+iZ,=6+8i
(6]
(b). IfZ = x + yi, find the locus given by

Z—1|_2
Z+1—-il 5
[6]
Question 10:
—_ 2
Given thatx = %and y=({1-=1t)(1+t)? find %. [12]

Question 11:
(a). Find the coordinates of the foot of the perpendicular from the
point (2, —6) to the line3y —x +2 = 0. [4]
(b). Acircle touches both x —axis and the line 4x — 3y + 4 = 0. Its centre is in
the first quadrant and lies on the line x — y — 1 = 0. Prove that its
equationis x2 +y%2 —6x — 4y +9 = 0. [8]

Question 12:
64x°-148x+78

a5y’ into partial fractions. Hence find ff ydx. [12]

Expressy =

Question 13:
Given that y =

sin x—2sin 2x+sin 3x x .
——-—"" "= prove thaty = —tan?=. hence find the
sin x+2 sin 2x+sin 3x 2

value of tan? 15° in the form p + g+/r where p, g and r are integers and and
solve 2y + seczg = 0for 0° < x < 360°. [12]
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Question 14:
(a). Solve the differential equation

dy _ [
dx x+1
Given that y = 9 when x = 3. [5]

(b). Attime t minutes, the rate of change of temperature of a cooling liquid is
proportional to the temperature, T °C of that liquid at that time. Initially
T = 80.
(i). Show that T = 80e~,
(ii). IfT = 20whent = 6, find the time at which the temperature will
reach 10°C. [7]

Question 15:
(a). One root of the equation x? — 6x + k = 0 is three times the other. Find
the roots and the value of k. [5]
(b). Ifxissosmall that x> and higher powers of x can neglected such that
14+x)°(1 -3x*) =~ 1+ ax + bx? + cx*
Find the values of a, b and c. [7]

Question 16:
(a). Find the Cartesian equation of the plane containing the point (1,3, 1) and
parallel to the vectors i — j + 3k and 2i + j — 3k. [7]
(b). Find the angle between the plane in (a) above and the line
x=6 y—-1 z+1
5 -1 4

(5]

MARKING GUIDE

SNo. | Working Marks
1 pt=qr
log, p? = log,(qr) M1
2log, p = log, q +log,r M1
) 1 + 1
loggp ~ log,p M1
lo +1lo
_ogrp 8qP M1
logg plog, p
2loggplog,p =log,p +loggp, as required B1
05
2 letu=1+x, d L dx = 2vxd
etu = X, = du = ——=dx, = dx = 2Vxdu
2/x B1
X u
1 2
4 3 B1
5
4(1 + % 3,5 3
Jﬂdxzj —XZx/;du:JZusdu
1 Vx ,JVx 2
1 1 665
— 2,6 =Z(36_96)=22
_[3u]2"3(3 =3 M1 M1A1
05
3
3 4a =6, =>a=2
Equation of the tangentis:
a
y—mx+E
At (10,-8),
3
—-8=10m+—
2m M1
2
20m*+16m+3=0
m:—16i\/162—4x20x3:—1614 M1
2x20 40
_-le-4 1 _—-le+4 3 B1
20 20 " MTTa TT1o
The tangents are:
1 3
y=—2x—3, and, y=—ﬁx—5 A1A1
05
2
4 (Vx+5+Vx+21) = (Vox +40)
X +5+x4+21+2/x?+26x + 105 = 6x +40 M1

24/x? 4+ 26x + 105 =4x + 14
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Vx2+26x+105=2x+7

x? + 26x + 105 = 4x2 + 28x + 49

3x24+2x —56 =0 M1
_ 2 _ — _
v 24,22 -4x%x3x( 56)= 2126 M1
2X%X3 6
_—2-26 14 _—2+26_4 -
X = 3 =-3 or, x = 5 =
14
xqt—?, =>x=4 Al
05
y=3"
Iny =In3*
Iny=xIn3
ldy
5521113 M1
dy
g—x=y1n3 Al
d%y _dy
— =—In3
dx? dx
d’y x 2
W=(yln3)]n3=3 (In3) M1
d? 1
2 =373 =33y ~ 04023 M1 A1
x=-1
05
cosx +cosy =1
secx +secy =4
for, secx +secy =4
1 1
cosx  cosy
cosx+cosy_4 M1
COSXCOSY
cosx (1 —cosx) -
4cosx —4cos?x =1
4cos’x—4cosx+1=0 B1
(2cosx—1)2=0 M1
cosx = 0.5, = x = 60° Al
cosy=1-05=0.5, =y =60° Al
05

a=(2%)  d=(})

For lines L4 and L, to be perpendicular,
dl'dZ =0
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2 3\ _ M1
(—3)'(2) =0
6-6=0 B1
0=0, hence shown
(2+2/1):(3+3H) M1
5—31 —3+2u
2-3u=1 — ()
33+2u=8 —(2)
Equation 3 x (1) — 2 X (2) gives
64 —9u=3
—16A+4u=16 N
[—13u = —13]
u=1
Al
. _(3+3x1\_(6
Position vector = (_3 +2x 1) = (_1)
05
Let the length of the sides be x.
— 43 dU_ 3 2
v=x3, = P M1
6v  dv s 3528
a =~ a, = 0V = 3X°0X B1
) o vol v A 285x
percentage increase in volume = o X100 = o x 100 M1
3<6x 100)
AT M1
=~ 3(2)
~ 6% Al
05
(.
4Z,+3Z, =23 — (1)
Zi1+iZ,=6+8i — (2)
Equation (1) — 4 X (2) gives
47, +3Z, =23
— |4Z1 +4iZ, =24+ 32i|
(3 - 4i)z, = —1 — 32l M1
_(=1-320) x 3+ 4i)
27 B-4)x(B+4) M1
—2-96i—4i+12 125-100¢ .
= 9+16 TR M1 A1
From equation (2),
Z;=6+8i—i(5—4i)=6+4+8i—5i—4=2+3i
(b). M1 A1
x+yi—-1 | 2
x+yi+1—il 5
5/(x =1 +yi| =2|(x+ 1) + (y — D]
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5/(x—1D2+y2 =2/(x + 1)2 + (y — 1)? M1
25[(x = D? +y°] = 4[(x + D* + (v = 1] M1
25[x2 —2x+1+y?] =4[x?2+2x+ 1+ y? -2y + 1] M1M1
25x2 —50x + 25+ 25y =4x?> +8x + 4 + 4y* — 8y + 4
21x% +21y2 —58x + 8y +17 =0 M1A1
12
10 _1-t
T 1+t
dx_—(1+t)—(1—t)_—1—t—1+t_ -2
e (A+0?  (d+0?2  (A+o? M1 M1B1
(M2-correct
use of
quotient rule,
B1-
simplification
y=(1=t)(1+1t)? and output)
d
=+t 201+ 011
=A+t)(-1—t+2-2t) =1 +t)(1—3t) M1 B1
(M1-correct
use of
product rule,
B1l-correct
dy dy dt 1+ )2 output)
a—a)(a;(l‘f’t)(l—st)x ) )
M1-chain
——_(1-— 3
=%z 1-=-3)1+10) rule
A1l-correct
d’y d (dy) y dt output
dx? dt\dx) " dx ,
1 1+t
=—2[3(1+t)2(1—3t)—3(1+t)3] S M1 M1 M1
1 (chain
—_ 4 _ —
= 4(1 +6)*[3(1-3t) -3 +t)] rule+product
1 rule)
—= 413 _9f 3 —
—4(1+t) [3—9t—3—3t] M1-
=-=3t(1 +t)* simplification
Al-
12
11 (a).

(2,-6)

A
L y=x-2
B

1 2
3y—x+2=0, =y=3*¥~3
-~ Gradient of AB = —3

y+6_
x—2
y+6=-3x+6
y=-3x

At the foot B,

(b).

C(g, f)

7 / AGO  raxe

/

sr |49 -3f+41_4g9-3f+4

JZ+ (=32 5
AC=J(g-9*+(F-02=f
but, BC = AC
4g—3f+4:f

49 —3f +4 =5f
4g—-8f+4=0 — (1)
Also, centre (g, f) lieonthelinex —y—-1=0
9g—f-1=0 — (@)
Equation (1) — 4 x (2) gives

|4g—8f+4=0|

—[4g—4f—-4=0

~4f +8=0 |
f=2

From equation (2),

B1-eqn of
perpendicula
r

M1

B1

Al

M1
B1

B1

M1

B1

© Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS .

Page 229

© Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS.  Page 230



A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

g=2+1=3 B1
The equation of the circle is given by:
(x=3+(@—-2?=2° M1
x2—6x+9+yt—4y+4=14
x*+y2—6x—4y+9=0 B1
12
12 64x% — 148x + 78 _ A + B + C
(4x —5)3 T 4x—-5 (4x—-5)2 (4x-—5)3
64x% —148x + 78 = A(4x — 5)2 + B(4x —5) + C M1
64x% — 148x + 78 = A(16x2 — 40x + 25) + B(4x —5) + C
Forx = % ;
100 - 185+ 78 = C, =C=-7 B1
Coefficient of x? ;
64=164, =A=4 B1
Coefficient of x° ;
78 =25A—-5B +C, = 78=100—-5B -7 M1
15=58, =B=3 B1
.64x2—14-8x+78_ 4 + 3 7
(4x —5)3 " 4x -5 (4x—5)2 (4x-—5)3 Al
For the hence part:
f5 Ay = f6< 4 N 3 7 )d
LT ), =5 T =52 Gax—5)3)
= [1 4x—5 < & N ]6
= |In(x = 5) ~ g5 sax =57, M1M1M1
371 1 7/ 1 1
= (n19-In1l ——(———) —(———) M1M1
(In D -2\ 1) T\ 1
= 0.57044 Al
12
13 _sin3x+sinx—251n2x
NS sin 3x + sinx + 2 sin 2x
_ 2sin2xcosx — 2sin2x M1-factor
" 2sin2x cos x + 2 sin 2x formula
_ 2sin2x (cosx — 1) M1-

" 2sin2x (cosx + 1)
_cosx—l
T cosx+1
{1-2sin? (%)} -1

{2 cos? (g) - 1} +1
—2sin? (g)
2 cos? (g)

y = —tan? (g),
For the hence part

as required

factorisation

M1-
numerator
M1-
denominator

B1

X
for tan®15°, = 5= 15°, = x = 30°
_ sin90° +5in30° —2sin60° 14+05-2x05V3  15-v3 | M1
Y = Sin90° +sin30° + 2s5in60° 1+ 05+ 2x 053 1.5+ v3
(1.5-v3) x (1.5-V3)
= M1
(1.5+v3) x (1.5-v3)
2.25-3V3+3 525-33
= = =—7+4/3
2.25-3 —0.75 M1
but, v+ tan? (E) =0
2
(=7 +4vV3) +tan?15° = 0
tan215° = 7 — 443 Al
X
2(Z =
2};+ sec (2) Ox
— 2(_ 2 ()] =
2tan (2) + [; + tan (2)] =0 M1
_ 2(_ —_
tan (22 +1=0
2(7) —
tan gz) =1
;an (E) =+1
= = 45°135° B1
2 Al
x =90°,270°
12
14 ().
a_ [
dx x+1
j dy dx
ﬁ Vvx+1
2fy=2Vx+1+c M1
Buty = 9 whenx = 3,
2V9=2V3+1+c, =c=2 M1 B1
2fy=2Vx+1+2
Jy=vx+1+1 Al
(b).
dr - dr .
— = —=—
dt ’ dt B1
de = | —kdt
T 1
InT=—-kt+c M
i). But initially T = 80
® y B1

In80 = —k(0) + ¢,

= ¢=1n80

InT = —kt +1In80
InT —In80 = —kt
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T _ -1 37_.]1 3 1 -1 M1
1“(%):_1“ =il =iy Sl T
L B1 =i3-3)-j(-3-6)+k(1+2)=9j+3k M1A1
T = 80e§‘9 as required M1 A1 The Cartesian equation of the plane through the origin is given by:
(i)). T = 20 when t = 6, rh=te
1 20y _ 6k k= 11 0.25 = (0 N (L
T t z/ \3 3 1
1n(%)=gln(025) 9y +3z=0+27+3 MWL
When T = 10°C, 9y +3z =30
10 t 3y+z=10
== Al
: (80) 5n(025) (b).
61n0.125 ) Al 5 0
t= oz - 9 minutes Direction vector, d=|(-1], Normal vector, n=|9
12 4 3
15 @ Let 6 be the angle between the given line and plane.
X2 —6x+k=0 |n| = Vo7 +37 = v90 = 3v10 B1
sum ofroots, a+3a=6 M1 |d| =52+ (-1)2 + 42 =42
4a =6 ~ B1
3 9 0 5
=>a=z, and, 30(22 A1 A1 2 . —41 =0-9+12=3 B1
3 9
The roots are: Eandz. , nd 3 1 .
roduct of roots, aX3a=k sinf = —— = = M
’ 3\2 27 |n|[a] 3vIOxvaZ~ va20
— 2,2 — ~~
k=3a“=3X (E) = T M1 A1 6 =2.797° Al
(b). 12
1+ x)°®
=1+ °C; (0)+ °C, 6*) + °C; (x®)
4 6C4 (x4) 4o M1 KRk END***
=1+ 6x+ 15x% + 20x3 + 15x* + - B1
(1 _¥ 2x3)10 =14+ 10C1 (_2x3) + .-
=1-20x3+ M1
(1 +x)°6(1 — 2x3)10
= (1-20x3)(1 + 6x + 15x% + 20x3 + 15x%)
=1+ 6x + 15x? + 20x3 + 15x* — 20x3 — 120x* M1
=1+ 6x+ 15x? — 105x* B1
La=6, b =15, ¢ =-105 A1 A1
12
16 (a).
1 2
Direction vectors, dy=|-1/, d,=11
- 3 - -3
i —j k
Normal vector, n=d; xd; = |y _i 3 M1
2 1 -3
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3 hours
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NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 2 MOCK SET 4 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.
» Where necessary, use g = 9.8 m s72,

Section A (40 Marks)

Answer all the questions in this section

Qn 1: A ball is projected vertically upwards and when it is at a height of 10 m, it
takes 8 seconds to return to its point of projection. Find the speed with
which the ball was projected. [5]

Qn 2: Use trapezium rule with 4 sub-intervals to estimate

T

f *cos x dx
0
correct to three decimal places. [5]

Qn 3: A continuous random variable X has a cumulative distribution function;

1
p(XSx)={a"3 P 0=x=h
1 ; x = p.
Find the:
(a). wvalue of the constant £5. [2]
(b). probability density function. [3]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

Qn 4: A body of mass 4 kg is moving with an initial velocity of 5m s~ ona
plane experiences a resistance of 0.4 N in a distance of 40 m. Find the
loss in kinetic energy. [5]

Qn 5: The events 4 and B are such that P(A/B) = 0.4, P(B/A) = 0.25,
P(ANB) = 0.12.Find P(A U B"). [5]

Qn 6: Given below are values of f(x) for given values of x.
f(0.4) = —0.9613, f(0.6) = —0.5108 and f(0.8) = —0.2231.
Use linear interpolation to determine f~(—0.4308) correct to 2 decimal
places. [4]

Qn 7: The data below shows the duration of telephone calls received by
teacher of Masaka Secondary school. The time was measured in minutes.

1.1 4.3 2.6 1.4 1.6 1.8 24 3.3
3.9 4.7 2.7 4.8 2.9 1.4 3.6 2.6
2.8 1.8 2.5 4.4 3.2 4.4 4.1 3.2
2.1 1.6 1.4 1.2 2.8 34 4.6 4.8
2.7 3.9 2.3 4.0 1.4 3.7 2.2 1.9

(a). Form a frequency distribution table for the data with a class
interval of 0.5 starting with a class of 1.0.
(b). Calculate the median time. [6]

Qn 8: Forces of magnitude 10 N, 15 N and 20 N act away from a common point
in the directions S 30° E, E 60° N and North-West respectively. Find the
resultant force. [5]

Answer any five questions from this section. All questions carry equal marks.
Question 9:

The table below shows the expenditure of restaurant for the years 2014 and
2016.

Item Price (shs) Weight
2014 2016
Milk (per litre) 1,000 1,300 0.5
Eggs (per tray) 6,500 8,300 1
Sugar (per kg) 3,000 3,800 2
Blue band 7,000 9,000 1
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Taking 2014 as the base year, calculate for 2016 the:

(a). Pricerelative for each item.

(b). Simple aggregate price index.

(c)- Weighted aggregate price index and comment on your result.

(d). In 2016, the restaurant spent shs 45,000 on buying these items. Using
the index obtained in (c), find how much money the restaurant could
have spent in 2014. [12]

Question 10:
(a). Three forces (—Zi - 3j) N, (3i + 4j) N and (—i - j) N act at the

points (2,0), (0,3) and (1, 1) respectively. Show that these forces reduce
to a couple. [5]

(b). ABCD is a rectangle with AB = 3 m and CAB = 30°. Forces of 10 N, 20 N
and 20 N act along AC, AD and DB respectively. Calculate the magnitude
and direction of the resultant force hence find where its line of action
cuts AB. [7]

Question 11:

Given the equation x3 — 6x2 + 9x + 2 = 0;

(a). Find graphically the root of the equation which lies between —1 and 0.
[5]

Show that Newton Raphson formula for approximating the root

of the equation is given by

2[x,2=3x,2-1

Xn+1 = § m , wheren = 0, 1, 2, ......

(b). (D).

(3]
(ii). Use the formula in (b)(i) above, with an initial approximation in (a)
above to find the root of the given equation correct to two decimal
places. [4]

Question 12:
The displacement of a particle of mass 2 kg is given by:

t3—4
s= t2 —t metres.
2sint + cos 2t

Find the:

(a). average velocity betweent = 1sandt = 3s. [3]
(b). magnitude of the forced whent = 4. [6]
(c). Kkinetic energy whent = 2 s. [3]
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Question 13:

The drying time of a newly manufactured paint is normally distributed with

mean 110.5 minutes and standard deviation 12 minutes.

(a). Find the probability that the paint dries for less than 104 minutes. [3]

(b). Ifrandom sample of 20 tins of the paint was taken, find the probability
that the mean drying time of the sample is more than 112 minutes.

[4]

(c). Arandom sample of 16 tins taken from a different type pf paint of
standard deviation 15 minutes is found to have a mean time of 105.5
minutes, determine the 90% confidence limits the mean of time of this
type of paint. [5]

Question 14:
The numbers x and y are approximated by X and Y with errors Ax and Ay
respectively.

2
(a). Show that the maximum relative error in y?

Ax Ay
[l +2[5

is given by

[5]
(b). Ifx =4.95andy = 2.013 are each rounded off to the given number of
decimal places, calculate the:
2
(i). percentage errorin y?,
(ii). limits within which nyzx is expected to lie. Give your answer to

three decimal places. [7]

Question 15:

(a). A pump draws water from a tank and issues it at a speed of 10 m s~
from the end of a hose of cross-sectional area 5 cm?, situated 4 m above
the level from which the water is drawn. Find the rate at which the pump
is working. [5]

(b). A car of mass 800 kg moves against a constant resistance R N. the
maximum speeds of the car up and down an incline of 1 in 16 are
14 m s~! and 42 m s~ ! respectively. If the rate at which the engine is
working is H kW, find the:

(i). valuesofR andH,
(ii). acceleration at the instant when the speed is 17.5 m s~ on level
ground. [7]

1
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Question 16:

A box contains 4 pink counters, 3 green counters and 3 yellow counters. Three

counters are drawn at random one after the other without replacement.

(a). Find the probability that the third counter drawn is green and the first
two are of the same colour. [4]

(b). Find the expected number of pink counters drawn. [8]
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MARKING GUIDE

SNo. | Working Marks
1
C
A x
V1T
<-1-¢B
Hmax
10m
D
For motion BCD,s = —10m,t = 8s,u = v,
1
=ut —-gt?
s=u 2g
10=38 ! X 9.8 x 82
son Ty XY M1
—10 = 8v; —313.6
_ 3036 37%e W)
v = g =37 ms B1
For motion AB,s = 10 m, v = 37.95m s~ !
v? =u? - 2gs
37952 =u? -2x9.8x%x 10 M1 B1
u? = 1636.2025
u=4045ms™ ! Al
05
2
fo
Y = COS Xy, , h= 7 "3 B1-fraction
n Xn Yo, Y4 V1, -3
0 0 1 f
1 /8 0.92388 B1-for x,
2 /4 0.70711
3 Gn)/8 0.38268 o to
4 /2|0 P
sums 1 2.01367

z 1
f cosx dx = Eh[(y() +y4) + 20+t y3)]
0
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1 m
~3 X §[1 +2 % 2.01367] = 0.98712 = 0.987 (3 d.p) M1A1
05
(a). .
- p3
P(XSB)—64/3 =1 M1
B3 = 64, =L=4 Al
® d /1 3
=x)=——x3) = —x2 <x<
P(X =x) dx(64-;) X for0<x<4 M1
PX=x)= a(l) =0, elsewhere £y
3 0<x<4
~'-P(X=x)={64x PUSEER A1
0 ;  elsewhere.
05
a=0.1ms?
AN
7
'Ff
0.4 N6—— ——> 0N
T TR R TR R TR R
4g N
F =ma
0-04=4a, =a=01ms> M1
vZ =u? + 2as
M1 B1
v=+52-2x%x0.1%X40=4.123ms™!
1
Loss in kinetic energy = Em(u2 —v?)
1
=§x4x(52 —4.123%) = 16.0017]] M1 A1
Alternatively:
Loss in kinetic energy = Work done against resistances
=04 x40
=16]
05
P(AnB) 0.12
PB)=——7—=—=03
() P(A/B) ~ 0.4 B1

) = P(BNA) 012 _ 0.48
~ P(B/A) T 025 B1
P(ANB") =P(A)—P(ANB) = 0.48 — 0.12 = 0.36 B1
P(AUB") = P(A)+ P(B")—P(ANB")
=0.48 + (1 —0.3) — 0.36 = 0.82
Alternatively: M1 A1
P(ANB) 0.2
P(B) = P(A/B) = 04 0.3
P(BNA) 0.2
P(A) =————=——=048
) P(B/A) ~ 0.25
PE) =1
P(A) = 0.48 P(B)=0.3
X
P(e) =048+018+x=1, = x=0.34
P(AUB') = 0.48 + 0.34 = 0.82
05
X 0.6 X 0.8
J165) —0.5108 | —0.4308 | —0.2231 B1
x—0.6 —0.4308 — (—0.5108)
08—0.6 —0.2231—(—0.5108) M1 M1
AL 0.2+ 0.6 = 0.6591
0.2949
= f~1(~0.4308) = 0.66(2 d.p)
Al
04
(a).
Class Tally f C.F |Class
boundaries B1-for class
1.0-1.4 |4/ 616 0.95 - 1.45
1.5-19 |44 511 1.45 - 1.95 B1-for f
20-24 |//// 415 1.95 - 2.45
25-29 | M4 1]/ 8|23 2.45 - 2.95 B1-for C.F
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3.0-34 |//// 4127 2.95-345
3.5-39 |//// 4131 3.45-3.95
4.0-44 | HH 5[36 3.95-4.45
45-49 (//// 4140 445 -4.95
(b). .
Median position = EN =0.5%x40 =20 B1
) N/2—C.F,
Median = L,, + | ——— | ¢
fm
20-15
=245+ ( ) x 0.5 =2.7625 M1 A1
06
8
20N 15N
10N
_ ( 10sin30° 15 cos 60° —20cos45° B1
F= (—10 cos 30°) \Y (15 sin 60°) + ( 20sin 45° ) B1
( 1.642 1)
18.4723
F
18.4723 N
, 6
)
1.6421 N
Magnitude,  |F| =/(-1.6421) + (18.4723)? = 18.5451 N
Directi 6 =tan™! (18'4723) = 84.920° Al
irection, =ta Ten1) = 8%
The resultant for is 21.7029 N in the direction 84.920° above the B1
negative horizontal.
05
9 (a).
P
Price relative = =%
2014

Item Price relative
Milk (per litre) _ @ —13
F305— o
Eggs (per tray) _ _
B b1
Sugar (per kg) _ _
e o
Blue band
=——=1.286
7000 B1
Accept: Price relative = Paote % 100
P2014
(b). 5p
Simple aggregate price index = 22018 5100
014
_ 1300 + 8300 + 3800 + 9000 00
~ 1000 + 6500 + 3000 + 7000 M1
_ 22400 100 = 128
X
. ~ 17500 Al
. _ 2P2016
Accept: S.A.P.1 S Paoss
9 %( )
. L. Pro16 X W
Weighted aggregate price index = ———————< X 100
& geregate b 2 (Pzo14 X W)
1300 x 0.5+ 8300 x 1+ 3800 x 2 4+ 9000 x 1 100
= X
1000 x 0.5 + 6500 X 1 + 3000 X 2 + 7000 x 1 M1M1
_ 650 + 8300 + 7600 + 9000
~ 500 + 6500 + 6000 + 7000
22500 x 100 = 127.75
~ 20000 T Al
The prices increased by 27.75% between 2014 and 2016. B1
. _ X(Pyo16XW)
Accept: W.A.P.1 = SPoiax )
(d). ,
=222 %100
45000 zont
127.75 = x 100, = Py, = shs 35225.048 M1A1
2014
12
10 ().
(-2 3 -1\ _ (0 M1
Resultant force, P;R = (_3) + (4) + (_1) = (0) N
_ 12 0 0 3 1 M1
G_Z(':Xf)_ |_2 _3|+|3 4|+|—1 —1|
=(-6-0+0-9+(-1+1)=-15Nm B1
Since the resultant force is zero but the resultant moment is not B1

zero, the forces reduce to a couple.

(b).
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D C
X 10N C
B1
20 N 4
20N A _
30° A 3m B
A B
BC _
tan30°=—-, = BC=3tan30°= V3m
/0 20 cos 30° 10 cos 30% _ 15\/5) M1
F= (20) + (—20 sin 30°) + (10 sin 30°) B ( 15 N M1
2
Magnitude, |F| = ,(15\/5) +152=30N M1 A1
F
15N
SN
7
15V3 N
0= tan‘1< 1> ) =30°
15v3
The direction of the resultant is due E 30° N. (or 30° above the
positive horizontal).
F= (1?;\5/5) N, =ZFX =15V3N, ZFy =15N
G =A0U=—-20xV3c0s30° =—30Nm
The equation of the line of action is given by: B1
G—xZFy+yZFx =0
—30 —15x + 15v/3y = 0
At the point where the line of action cuts AB, y = 0,
=-30—15x=0, =x=-2m M1
The line of action of the resultant cuts BA produced at a distance 2
m from A. Al
12
11 (a).
let, y=x>—6x2+9x +2
x -1 -0.8 -0.6 -0.4 -0.2 0
y -14 -9.6 -5.8 -2.6 0.0 2 B1

| y-axis
| E )

'%4-.

From the graph, the root x, = —0.2.

(b)- (0.

flx)=x3=6x2+9x +2
f)=x3-6x2+9x+2, = f'(x)=3x2—-12x+9
Xn41 = Xn — o) ’
f'CGe)
X% — 6x,% + 9x, + 2
3x,2 —12x, +9
% (3xn® = 1200, +9) — (x,° — 62> + 9%, +2)
2 3x,2 — 12x, + 9
3x,% — 12x,% + 9%, — %3 + 62,2 — 9x,, — 2
3x,2 —12x, +9
2xp,3 — 6x,%2 — 2 2(x, 2 —3x,2—-1)
T 3,2 — 122,49  3(xn% — 4x, +3)
2[x,3 —3x,%2— 1
" ne1 = §[xn2 —4x, +3
(ii). From the graph, xq, = —0.2

wheren=0,1,2,......

Xnt1 = Xn —

] ) as required

_2[(-02° =3(-022-1] _
M3 C0r— 40 +3|
2[(—0.1958)% — 3(~0.1958)% — 1
Xy =2 = —0.1958
3| (—0.1958)2 — 4(—0.1958) + 3

[x; — x4 =|—0.1958 — (—0.1958)| = 0 < 0.005
The rootis —0.20 (2 d.p).

B1-ploting
points

B1-drawing
curve

B1-labelling
curve and
axes.

B1

M1

M1

M1

B1

M1

M1

Al
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12
12 (a).
13-4
whent =1s, $1 = 12 -3 m B1
- 2sinl + cos2
33 -4
whent = 3s, Sy = 323 m B1
- 2sin3 + cos 6
A =
verage velocnty 3 1
1 23 13
:EK 6 )‘( )] ( 3 )ms_l M1A1
1.2424 1. 2668 0.012
(b).
ds 3t?
- = = _ 1
[ 2t—-1 ms M1
2cost — 2sin2t
dv 6t
a= d_; = 2 msT? M1
- —2sint —4cos 2t
6t 2t
F=ma=2 2 = 4 N M1
- - —2sint —4cos 2t —4sint — 8 cos 2t
Whent = 4,
12 x4 48
—4sin4 —8cos8 —4.19121
|F| = V487 + 42 + (~4.19121)7 = 48.34838 N M1 A1
().
Whent = 2,
3 x 22 12
V= 2x2-1 = 3 ms™! B1
" \2cos2 - 2sin4 0.68131
1 1 12 12
Kinetic energy = Emv.v =3 X 2 3 . 3 M1
T 0.68131/ \0.68131
=144 +9 + 0.46418 = 153.46418 ] Al
12
13 (a).
104 — 110.5
P(X<104)=P (Z T)
= P(Z < —0.542) = 0.5 — ¢(0.542) M1
=0.5-0.2061 = 0.2939
(b). B1A1
P(X>112)=P <Z SH2- 1105)
(12/4/20) rll
= P(Z < 0.559) = 0.5 0.559
( ) = 05 + $(0559) W

=0.5+0.2119 = 0.7119

(©).
0.90
P(0<Z<z4,)= —— =045
Zgs2 = ¢71(0.45) = 1.645 B1
4 15
Confidence Limits = x + z,/, — = 105.5 + 1.645 X —
a/Z\/% \/R
=105.5 £ 6.16875
Lower limit = 105.5 — 6.16875 = 99.33125 M1 A1
Upper limit = 105.5 + 6.16875 = 111.66875 M1 A1
12
14 (a).
Ax =x—X, =x=X+Ax
Ay=y-Y, =y=Y+Ay
let, = Y =7= r
= N 2 2 X
Y
Az = r =
X
(Y +Ay)? Y2
T X +Ax M1
X+ Ay)? —Y2(X + Ax)
- X(X + Ax)
_ X[Y2+2YAy + (Ay)?] — Y2X — Y?Ax
= 2 (142
x2(1+%)
_ X[Y?2+2YAy + (Ay)?] —=Y2X — Y?Ax
- 2 Ax
x2(1+5) ,
X
suppose Ax < X and Ay <Y, = (Ay)? ~ 0 and (7) ~0 B1
2XYAy — Y?Ax
T xr
Az ZXYAy —Y2Ax Yz _ 2XYAy —Y?Ax 2Ay Ax M1
zZ X Y2x Y X
2Ay Ax 2Ay
|- .
= maximum relative error = 2 | Y | | B1
Alternatively:
y?
z=—
(Y + Ay)?
Z+A=—"T—
* X + Ax

_(r+ Ay)? X (X — Ax)
A = A X (X — B
_ [Y2 + 2YAy + (Ay)?](X — Ax)
- X2 — (Ax)?
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X[Y2 4+ 2YAy + (Ay)?] — [Y2 + 2YAy + (Ay)?]Ax
X2 — (Ax)?
suppose Ax < X andAy <Y,
= (Ay)? = 0,AyAx =~ 0, (Ax)? = 0

X[Y2 + 2YAy] — Y2Ax
Z+Az=
X2
XY? + 2XYAy — Y?Ax
Z+Az =
X2
sy P 2y Vi
TXTTx T xe
_ 2YAy Y?Ax
X X2
Az (2YAy VY?Ax\ X
—_— e — ———— | x —
A X X2 Y2
AZ ZAy Ax

| ZAy Ax |2Ay | Ax

=y

maximum relative error = 2 ‘ Y ‘ ‘

(b). (D).
Ay = 0.0005, AX = 0.005
y? Ax
maximum relative error in — = 2 |
) ‘ ( 00005 + 0005|) 100
= X
maximum percentage error 2013 405

= 0.1507

(ii).
2 2
Upper limit = < 4 > = Ymin
y—Xx max ()’ - x)min
N (2.013 — 0.0005)?
= (2.013 — 0.0005) — (4.95 + 0.005)
=—-1.376434 ~ —1.376 (3 d. p)
2
Lower limit = < 4 > = Y
Y =X/ in (y = X)max
_ (2.013 + 0.0005)?
~ (2.013 + 0.0005) — (4.95 — 0.005)
= —1.382972 ~ —1.383 (3 d.p)
Alternatively:
(b). ().
) y? 20132
Working value = — = = 0.81862
2 152
y (2.013 + 0.0005)
— =————————=0.819855
( X ) (4.95 — 0.005)
max

B1

M1

Al

M1
Al

M1
Al

2 2.013 — 0.0005)2
<y > = ; =0.817388

x (4.95 + 0.005)
10.819855 — 0.817388|

absolute error = 2 =0.0012335
bsolut t 0.0012335 100 = 0.1507
= |———| X = 0.
absolute percentage error 081862
(ii).

maximum relative error in

(0. 0005| |0 0005 + 0.005
12013 | " 2013295 |
= 0.000497 + 0.001873 = 0.00237
maximum percentage error = 0.00237 x 100 = 0.237

. y? 2.0132
Working value = 5 =

’ ’Ay + Ax

—x 2013 —495 ~13796%4

maximum absolute error = 0.00236943 x |—1.379697|
=0.00326910

Upper limit = —1.379697 + 0.00326910 = —1.3764279
~ —1.376 (3d.p)

Lower limit = —1.379697 — 0.00326910 = —1.3829661
~ —1.383 (3d.p)

12
15 (a).
v=10ms A4 =5cm? = 0.0005m?h =4m,p =1000 kgm™3
Mass of water raised and issued per second
m = Avp = 0.0005 X 10 x 1000 = 5kgs~?! B1
Potential energy given to raise the water
P.E=mgh=5%x98%x4=196]s! M1
Kinetic energy given to raise the water
K.E:%va:%XSXlOZ=250]s_1 M1
Rate at which the pump is working,
Potal = P.E+ K.E =196+ 250 = 446]s™! Al

(). (@ L
6 = sin™?! (E) = 3.583°,

For upward motion along the plane,

P = HKW = 10000H W
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A)

&
800gc0s3.583°

800g N

Resolving parallel to the plane gives,
F, =800g sin3.583° + R

1000H—800x98x ! +R
14 716

1000H = 6860 + 14R — (1)
For downward motion along the plane,

Resolving parallel to the plane gives,
F; +800gsin3.583° =R

1000H+800><98>< ! =R
42 T 716

1000H + 20580 = 42R
1000H = 42R — 20580 — (2)
Equating equations (1) and (2) gives,
6860 + 14R = 42R — 20580
28R = 27440
R=980N

From equation (1),

B1

B1

B1

M1

Al

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

_ 6860 + 14 x 980 = 20.58 kW
B 1000 oo Al
(ii).
a
AW\
77
Rs
980 N¢&—— + —>F;
T ‘I\\. T
800g N
1000H 1000 x 20.58
whenv =17.5ms™ 1, F; = = =1176 N
v 17.5
Resolving parallel to the plane,
1176 — 980 = 800a, = a = 0.245 m s> M1 A1
12
16 ().
P(all ) 3 2 1 1
=—X=X==—
e = 107978 " 120 M1
P(first t ink and third i )—4><3><3—1
irst two pink and third is green) = 103 92 83_ 201 M1
P(first two yellow and third is green) = 0%3%8~ %0 ) M1
= P(first two sarlne colour and third is green) = 120 + 20 + 0
= — ~0.0833 Al
12
(b). Let x denote number of pink counters.
x P(X =x) xP(X = x)
0 “Co x °C;  1x20 0
¢, 120
20 1 B1-for
= 120 = 6 P(X =0)
1 *c, x °C, 4x15 1 :
10 = 2 B1-for
c, 120 o
60 1 PX=1)
1202 B1-for
6
2 462)( Cl :6><6 E P(XZZ)
10¢, 120 5
B1-for
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ECED P =3
7120 10
3 ™ 3 1 B1-for all
C3X CO =4X1 _ XP(X:X')
1o¢, 120 10
4 1
~ 120 30 B1-for
Tota 1 E Y xP(X = x)
1 5
(ii).
6
E(X) = 3 B1
~ 1 pink counter Al
12

*RKEND***
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PURE
MATHEMATICS
PAPER 1

Sept 2018

3 hours i

NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 1 MOCK SET 5 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.

Section A (40 Marks)

Answer all the questions in this section

Qn 1: Differentiate cos? x with respect to x from first principles. [5]

Qn 2: The roots of the equation 3x? + 2x — 5 = 0 are aand S. Find the value of
at + g [5]

Qn 3: Find the shortest distance of a point A(1, 6, 3) from theliner =i +j +

k+[3(—i+j+2k). [5]
Qn 4: Find the values of x lying between —180° and 180° that satisfy the
equation 10sin? x + 10 sin x cos x = cos? x + 2. [5]
Qn 5: Find: [ 2¥*~1 dx. [5]
. - 17 - , 3, 1\'°
Qn 6: Find the coefficient of x*” in the expansion of (x + x—4) . [5]
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Qn 7: Show that the equation y? — 4y = 4x represents a parabola; hence

determine its focus and directrix. [5]

Qn 8: Solve the differential equation: Z—z =xylnxgiveny = x = 1. [5]
Section B (60 Marks)
Answer any five questions from this section. All questions carry equal marks.
Question 9:
- 2 2

(a). Giventhatx = % and = #, show that% = 2t5. [6]
(b). Determine the area of the largest rectangular piece of land that can be

enclosed by 100 m of fencing if part of an existing wall is used. [6]

Question 10:
(a). Giventhatz; =3+1i,2z, =x +iand Arg(z;2;) = %, find the value of x.

[5]
(b). Solve: z* — 622 + 25 = 0. [7]

Question 11:
(a). The position vectors of points A, B and C are % (a + 3b), % (3a - b) and

%(3a + Sb) respectively. Prove that the points lie on a straight line and

determine the ratio AB:BC. [6]
(b). Find the equation of a plane which contains the line
x-1 — y+4 Z+1

> . _—1and passes through the point (2,3, —1). [6]

Question 12:

. -1(1 -1(1) _ -1(7
(a). Show that: tan (2) + tan (5) = tan (9). [5]
(b).  Express 3 cosx + 4 sin x, in the form R cos(x — @), where R is positive

and a is an acute angle. Hence, find the maximum and minimum values
and state clearly where they occur. [7]

Question 13:
Show that for real x, the function f(x) = _1_6 can take all real values. Hence

sketch the curve of f(x). [12]

x%—x
x

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Question 14:
(a). Ifthe equations x? + ax + p = 0 and cx? + 2ax — 3p = O havea
common root, show that p(c + 3)2 = 5a?(c — 2). [5]
(b). Prove by induction that
n

n
Zrz(r +1) =+ DO +2)En+1);
r=1
wheren is a whole number. [7]
Question 15:

2 2
(a). The equation of an ellipse is given by Z—z + % = 1wherea>b>0.A
tangent drawn to the upper part of the ellipse at (m, n) cuts the x-axis at
mc-m?

e

(b). The normal to the curve xy = 4 at the point P (Zp,i) meets the curve

2
a point of distance, c, from the origin. Show that % =

again at point Q. Find the coordinates of point Q. [6]

Question 16:

(a). Solve the equation ye” % =e*=0. [4]

(b). John walks towards a trading centre which is 1000 m away at a rate
which is proportional to the distance he still has to cover. He starts by
walking at a speed of 1 m s~ from his home towards the trading centre.

How many minutes does he take to cover 600 m from his home? [8]
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~ =5 —-2] .|0 -2 0 -5
MARKING GUIDE o I RV s LT
SNo. | Working Marks = E(—lO +2)—jl0-2)+ If(O —-5) = —8i +2j — 5k B1
1 Let, y=cos’x - (i) - -
e = =
Y+ 8y = cos?(x + 6x) - (i) |aP x d| = V64 +4+25 = Vo3 M1 —both
Subtracting (i) from (ii) gives; |d| =Vi+1+4=+6 magnitudes
8y = cos?(x + 6x) — cos® x - _ correct
= [cos(x + &x) — cosx][cos(x + &x) + cos x] M1 . |AP x ‘}| V93 )
2%+ 6x 5x 2%+ 6x 5x Shortesrt distance = ————— = ﬁ ~ 3.937 units M1 A1
oy = [2sm (Z5 =)o (7| [2e0s(F7 ) os(3)] | wa | g
Suppose &x is a small angle expressed in radians, then Alternatively:
. (8x 8x 5x Let N be the point where the foot of the perpendicular from A
sin (—) ~ —and cos (—) ~ 1. .
2 2 2 meets line r.
5y = [ 2 (6x) . (2x + 6x)] [2 (Zx + 6x)] 1 1 -1
y= 232 ©s\T2 54’=<6>, r=<1>+ﬂ<1>,
Sv = —2(5x) i 2x + 6x 2x + 6x M1 3 - 1 2
y = — (x)sm( 2 )cos( > ) . 1-8 -1 B1
8§y = —(6x) sin(2x + 6x) =O0N=(1+p4),d=|1
Sy . 1428/~ \2
S —sin(2x + 6x) B1 1-8 1 -8
cdy Sy ) i AN=0N—0A=<1+/3>— 6>=<—s+ﬁ> M1
T ol (&) = —sin(2x + QC Sakx B1 1+28) \3/ \2428
AN.d =0
_ 05 -p -1
2 3x +22x—55=0 -5+p].l 1 ])=0
x> +-x—==0 —2+2p 2
373 B-5+f—4+48=0
sum of roots, (l+ﬁ = —— —9+6ﬁ =0, =>'3: 1.5 B1
3 B1 -both sum -B -15 15
: . . .
product of roots,  af = -3 and product AN=| =5+ = —-5+415 |=|-35
—2+428 —2+42%15 1
44 8% = (a2)2 + (B2)2 = (a? + B2)? — 20282 e
TN (@®*+ (6% ((12 2 9 : azﬁ 52 M1 Shortesrt distance, |AN| =,/1.52+(-3.5)2+1 M1
= [(a + B)% — 2aB]? — 2(ap)? = [(— 5) -2 (— 5)] -2 (— 5) 1 B = V155 ~ 3.937 units Al
4 501° 50 2116 50 1666 05
= == ——~ 20568 Al
9 9 9 81 9 81 4 10sin?x + 10sinx cosx = cos?x + 2
Dividing throughout by cos? x gives:
I I 1 05 10tan®?x + 10tanx = 1 + 2sec? x M1
3 —— = T 10tan?x + 10tanx = 1 + 2(1 + tan? x)
0d=(6|, 0P=[(1), da=(1 s 2
3 1 ~ 2 10tan“x +10tanx =1+ 2 + 2tan“x
1 1 0 B1 8tan’x + 10tanx —3 =0 B1
AP=OP—0A=<1>—<6>=<—5> iy = “10E VI —4XBX(=3) _ —10:+ 14
1 s A2 anx= 2x8 T 16 M1
L _{ r _ -10-14 _ _ . R
APXL~i= 0 —& 2 tanx—T——l.S , = x = 123.69°,—56.31 A1 -both
-1 1 2 M1 angles seen

© Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS .

Page 257 © Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS.  Page 258



A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

. _—10114_0 5
or, anx = 16 = 0.25,

= x = 14.04°,165.96°

A1-both
angles seen

05
du 1 1
let, u=vx—1, E=E(x_1)2' M1
=dx=2vx—1du
jZ”“ldx=f2“XZVx—1du=f2"X2udu M1
= f(Zu)(Z") du
Sign Differentiation | Integration
+ 2u 24
— 2 2u
In2
+ 0 2 M1
(In 2)2
Qu(@*) @eY)
2u)(2%) du = —————
f( wEY du=—" (In2)2 M1
2(Vx=T)(2* 1) 2(2'* ) N
- In2 (In2)2 ¢ Al
05
15
1 15 1 15-r
(+55) = § (°6 )6 ()
=0
1157
general term = (15Cr )(x3)r (F) — (1SCr )(xS)r(x—4)15—r M1 B1
- (1SCr )x3r—4(15—r) — (156} )x7r—60 B1
For the term in x17,
77
7r — 60 = 17, =r=—=11
7 M1
inx” =3¢, ="°¢;; = 1365
terminx'’ = 7°C, = 7C,; = Al
05
y? —4y = 4x
(y—2)2—4=4x
(y—2)2=4(x+1) M1
This is in the form Y2 = 4aX hence it’s a parabola.
Y=y-2 X=x+1, 4a = 4 hencea =1 M1

Focus
X,Y) =(a,0) =(1,0)

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

X=x+1)=1, =x=0 M1-both x and
Y=(@-2)=0, =y=2 y values
The focusis (x,y) = (0, 2).
Directrix A1l-coordinate
X=—-a=-1
(x+1)=-1, =x=-2
The directrix on the is line x = —2. Al
05
8 d—y—x Inx
dx ~ Y
—y=xlnxdx
y
fld fl d
—dy = | xInxdx
y Yy
dv du 1
forfxlnxdx, letu =Inxand— = x, = —=—
dx dx x M1
_1,
v—zx
du 1 1 1
fxlnxdxzuv—fv—dx=—x21nx—J—x2><—dx
dx 2 2 x
1 1 1 1
=—x21nx—f—xdx=—x21nx——x2+c
2 2 2 4 M1
1
from, ];dy: fxlnxdx
1 1
— N2 2,2 M1
Iny 2% Inx i +c
Whenx =1,y =1,
In1 11 1 1+ ! M1
= — —_— 5 = —
n 2n 2 c, c 2
Iny = 2x21 Loy
ny—zx nx 4x 2
4Iny =2x?Inx —x%+1 B1
05
9 (a).
t2+4 dy tx2t—(t?+4)x1
= - = =
y t dt t2
22—t —4 t?—4 M1- for 2
3t—1 3 1 dx 1 ax
= =3 —- = — == - —
x t t’ dt  ¢? M1- for -
dy dy dt t*—4
D xt?=t*—4 a
dx dt dx t? Ml-ford—y
d? d (d dt d *
d—}zl:d—(d—y)xd—:d—(tz—z})xtz=2t><t2=2t3
x t \dx x t M1B1
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(b). Let x and y be the dimensions that will give him the (ﬁ) T x+3
maximum possible area of the land. 33" =tan— , = M1
( x—l) 4 3x—1
Natural fence 3x
x+3=3x—-1
4 = 2x, =x=2 Al
(b).
X X zt—6z2+25=0
y 6+.(—6)2—4x1x25 6+vV—64 6+8i ]
z% = = = =344 |M1
2x1 2 2
perimeter = x +y + x = 100 z2 =3 —4i, or, z2 =3 +4i
y + 2x = 100, =y =100 — 2x let, z=a+ bi, = z%2 = (a + bi)? = (a? — b?) + 2abi
area, A= xy =x(100 — 2x) = 100x — 2x2 M1 for, z? =3 —4i, (a? — b?) + 2abi = 3 — 4i M1
dA M1 By comparison,
— =100 — 4x M1 —4
dgx 2ab = —4, =h=—
Area is maximum when— =0 a
dx 100 a2 _ bz =3
100 — 4x =0, $x=T=25m M1 B1 az—E=
=100 —2x = - = a?
y.—100 2x =100 -2 x 25 50m2 B1 a* —3a% — 16 = 0
maximum area = xy = 25 X 50 = 1250 m
Al ,_ 3%(=3)2—4x1x(=-16) 3++73 M1
7 “= 2x1 N
3++73 M1
10 | (. for, a?=——=x5772, = a=+v5772=+2.402
212, =B +D)x+)=3x+3i+xi-1=CBx -1+ B+x)i |M1 2
T , 3—V73 . .
Arg(z,z,) = m for, =——~==2772, = a is undefined B1
3+x T —4 —
) =— M1 b=—=———=7F1.665
3> (3x - 1) 4 @ 12402
3+x T = z = 2.402 — 1.665i, or, z = —2.402 + 1.665i(
= tan— M1
3x—1 4 Also,
3+x=1 M1 for, z%2 =3 +4i, (a? — b?) + 2abi =3 + 4i
3x—-1 By comparison, Al
3+x=3x—-1 4
4=2x, =x=2 Al Zab=4, =b=-
Alternatively: 4 4
1 =a " 2407 T166°
z; =3+, = Arg(z,) = tan™! (—) a_ T .
i M1 =z =2.402 + 1.665i, or, z = —2.402 — 1.665i Al
zi=x+1, = Arg(z,) = tan™! (—)
. x 12
Arg(z12;) = o 11 | (a). . . .
T
Arg(z)) + Arg(z;) = 7 0A = Z(g +3b), 0B = 5(3'3 - 13), oc = §(3¢3 + 513)
1 1 S AB = 0B — 04 1(3 b) 1( +3b)
T 2T s = — = — — —_—
tan~! (5) +tan~! (;) =5 = tan ! 22 | = 1 M1M1 2\P272) T\ 272
L=3%3 2(3a—b)-(a+3b) 6a-2b—a-3b
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tana + tanf
—tanatanf

1 1
=£=(l)/(i)=z
1-1x1\10//\10/ 9
2 5

but, tan(a + g) =

5a—-5b g
R CUNEICS) b1
1
BC =0C—0B = §(3a+ 5b) —E(3a b)
(3a+5b)-4(3a-b) 3a+5b-12a+4b M1
- 8 - 8
9b—9a g
5~ =5(b-a)=-1125(a-b)
AB 125 (‘3 - lj) 10 1B 0. M1
—_—_—m— ) —3 = ——_—
BC —1125(a-b) 9 9
Since line AB is a multiple of line BC and both lines have a B1
common point B, then points A, B and C lie on a straight.
(b).
From the Cartesian equation of the line,
1
position vector, 0A = (—4), direction vector,
-1
2
T\
The point on the plane is B(2,3,—1)
2 1
AB =0B—-0A = <3> ( >=<7> M1
1. 0
i —j k
n=A4Bxd=4mea\ 0 M1
2 =3 -1
_ .7 _ 1 7
_fl— 1| ]|2 _1|+’f|2 —3|
=i(-7-0—-j(=1-0)+k(-3-14)=-7i+j—-17k M1
The equation of the plane is given by:
r.n=n0B
x -7 -7 2
OL()-(7)(:
z/ \—-17 —-17/ \-1
=7x+y—17z=-14+3+ 17 M1
—7x+y—-17z=6
7x—y+17z= -6 Al
12
12 (a).
o aman() poan(g)
et, a = tan~ ) B = tan T
t ! t !
= == ==
ana = 7 an f8 S M1

M1 B1
R
= a+ [ =tan (6) M1
e e ey
~ tan (—) + tan (—) = tan (—), hence proved
2 5 9 B1
(b)
3cosx +4sinx = Rcos(x —a) = Rcosx cosa + Rsinxsina
By comparison,
Rcosa=3 - (la), Rsina =4 - (1b) M1-
Dividing (1b) by (1a) gives; comparison
Rsina 4 4
=—, = tana = —, = a = 53.13°
Rcosa 3 3 M1-both a and
R=+42+3%2=5 R.
3cosx + 4sinx = 5cos(x — 53.13) M1
Maximum value:
{3cosx+4sinx}, =5%x1=5 Al
[t occurs when:
cos(x —53.13) =1, = (x —53.13) =0, = x =53.13° | p1
Minimum value:
{3cosx + 4sinx};, =5x—1=-5 Al
[t occurs when:
cos(x — 53.13) = —1, = (x — 53.13) = 180, Al
= x = 233.13°
The maximum value of 3 cos x + 4 sin x is 5 and it occurs when
x = 53.13°. The minimum value of 3 cosx + 4 sinx is —5 and it
occurs when x = 233.13°.
12
13 Slanting asymptote
Cxf=x—6 x(x—1)-6 x(x—1) 6 6
YT X1 T x—1 x-1 x—-1 YTx-1 |M1
= y = x is the slanting asymptote B1
Vertical asymptote
x’—x—6
o
asy s> oo, (x—1)-0
= x = 11is the vetical asymptote M1
Turning points
dy (x-1)(2x—-1)— x2=x-6)(1)
dx (x — 1)2 M1
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_2x2—3x+1—x2+x+6_x2—2x+7

(x — 1)? (x — 1)?
At turning points, Z—z =0
2 _
% =0, = x2—-2x+7=0 M1-equating to
Zero
x is undefined hence no turning point B1
Intercepts
_xP-x—-6 (x=3)(x+2)
YETxo1 T x—1
-6
when, x =0, y=_—1=6
= (0,6), is the y — intercept Mtl-for yt
when, y=0, (x=3)x+2)=0, RGP
= x=3,orx =-2 M1 f
= (—2,0)and (3,0), are the x — intercept - or Xt
The Critical values include: x = —2,x = 1,x = 3 intercep
Region where the curve lies:
x<-2| -2<x<1 1<x<3 ]| x>3
x-=3) |- - - +
(x+2) |- + + +
-1 |- - + . M1
y - + 3 +
Sketch of the curve
B1 -curve 1
correct with
intercepts
B1 -curve 2
correct with
intercepts
B1 -both
asymptotes
(should be
dotted)
x=1
12

14

Let the common root be . It implies that x = 8
from, x2+ax+p=0, B?+af+p=0 - (la)
from, cx?+2ax—-3p =0, cB?+2af-3p=0 - (1b)
¢ %X (1a) — (1b) gives,
cf?+acf+pc=0
cf?+2aB-3p=0
lapc—2) +p(c+3) = 0|
plc+3)
- _a(c —-2) - (2a)
Substituting (2a)in (1a) gives,
B?+af+b=0
p(c+3) 2 p(c+3)
{_ a(c— 2)} @ {_ a(c—2)
Multiplying throughout by the LCM {a?(c — 2)?} gives
p2(c+3)  —a’p(c +3)(c—2) +pa?(c—2)>=0
plc+3)2—a?(c+3)(c—2)+a?(c—-2)*=0
plc+3)2=a%(c+3)(c—2)—a?*ic-2)?
p(c +3)? = a’(c — 2){(c +3) — (c = 2)}
p(c +3)? =5a%(c—2)

- c X (1la)
- (1h)

J+p=0

(b).

n

Zrz(r+ 1= 1"—2(n+ D+ 2)Bn+1)

r=1
n
12><2+22><3+--~+n2(n+1)=ﬁ(n+1)(n+2)(3n+1)

Forn=1,

LHS=1*x2=2

1
H.S=—7=X2X3X4=
R.H.S v 2X3XxX4=2

True forn = 1since L.LH.S=R.H.S=2

Forn = 2,

LHS=12x2+2*x3=14

2
H.S=—7=X353X4X /=
R.H.S v 3X4x7=14

True forn = 2since L.H.S =R.H.S = 14

Suppose it’s true for n = k, the series becomes:
k
12x2+22%x3+-+k¥k+1) =E(k+1)(k+2)(3k+1)

=D
Forn = (k+ 1),

R.H.S= (k:'zl) (k+2)(k +3)(Bk +4)

LHS={12x2+22Xx3+-+k*(k+1}+ (k+1)?(k+2)
- (2)

Substituting equation (1) into (2) gives:
k
L.HS= ﬁ(k + 1Dk +2)Bk+ 1)+ (k+1)%(k+2)

M1

B1

M1

M1

B1

B1 -both n=1
and n=2

B1-for n=k
(assumption
must be seen)

M1

M1
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_ (k+ 1Dk +2)[k@Bk+1)+12(k + 1)]

12
_ (k+ 1) (k +2)[3k* + k + 12k + 12]
- 12
(et DK+ 2)[3k? + 13k + 12]

12
_ (k+1)(k + 2)[3k? + 9k + 4k + 12]

12
_ (k+ D)k +2)[3k(k + 3) + 4(k + 3)]

12
_ U+ Dk +2)(k +3)3k +4)

12
True forn = (k + 1) since.H.S = R.H.S = Ww.
Since its true forn = 1,n = 2,n = kand n = (k + 1), then it's

true for all positive whole numbers of n.

M1

M1

B1

12

15

().

y - axis
A

N
T
N |

The equation of the tangent is given by:

d (x* A y3\ _d L
dx\a? ' b2) " dx( )
2x . 2y\dy dy b’
Gae =25

A(m, n)

B0 o

dx _azy

but, Gradient of tangent at A = Gradient of line AB
b>m  n-—0
a?n m-—c
—b*m(m — ¢) = a’n?
-m(m—c) a?
Tz b2
=— hence shown

(b).

y+xa=0, > —=—

M1 B1

M1

M1

B1

2 -1
gradient of tangent = —; +2p = F

gradient of normal = p? B1
Equation of the normal at point P is,
2
y—- 2
4 2 2 3
= , =y= -2 — M1
=2 =P y=px-wi+o
from, xy =4
2
x(sz—2p3+E)=4 M1
2x
px? —2p3x + > =4
p3x? —2p*x +2x =4p
p2x?+(2—-2pMNx—4p=0
Lo —@ -2 £ /(2 2p")? — 4p° X (—4p) M1
- 2 X p3
_2p*—244p®+8pt+4 2p*-21./4(p® +2p* +1)
B 2p3 - 2p3
_2pt—244(t+ 12 2pt-242(p* +1)
- 2p? - 2p?
2p*—2-2(p*+1) 2p*—-2-2p*-2 -2
X = 3 = 3 = Y B1
2p 2p p
2p*—2+42(p*+1) 2p*—2+2p*+2 4p*
o ET 2p? \ 2p3 T 23
= Zp
when x = ;—3 ,
-2 2 =2 2
2952 3 — 3 — 3 M1
=p (—)—Zp t—-=—-2p°+—-=-2p
Y p® P P P
) (-2
The coordinates of Q is (p—3, —2p3).
Al
12
16 (a)-
dy
vy _ex—
e’ —e
e¥dy = e *dx M1
e¥dy = | e *dx
f Y M1
e?=—e*+c¢
e¥ = —Ae ™, where c = Ae* B1
(b).
Sol:
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v« (1000 — x), = v = —k(1000 — x),
dx _ k(1000
= E = — ( — x) M1
Where k is the proportionality constant.
dx
000 =% db :f1000—x fkdt M1
= —In(1000 —x) = —kt+c - (1)
Whent=0s,v=1ms™! M1
-1
1 =—k(1000 — 0), =k= 1000 = —0.001 B1
Also,whent =0s,x =0m
—In(1000—-0) =0 +c, = ¢ =-1In1000 B1
Equation (1) becomes,
—1In(1000 — x) = 0.001t —In 1000 M1
0.001t =1 (1000 _ x)
U= (T 1000
1000
— - B1
t 10001n(1000_ )
When x = 600 m,
t =10001 ( 000 ) =10001 (5) =510.83 M1
= "\1000 - 600/ = Tg) T 220ees
51083 851N
== =8 minutes Al
12

*kKEND***
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P425/2
APPLIED
MATHEMATICS
PAPER 2

Sept 2018

3 hours

| NO PAINS NO GAINS,

NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 2 MOCK SET 5 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.
» Where necessary, use g = 9.8 m s72.
Section A (40 Marks)

Answer all the questions in this section

Qn 1: At the same instant, two children who are standing 24 m apart begin to
cycle directly towards each other. James starts from rest at a point A
riding with a constant acceleration of 2 m s™2 and William rides with a
constant speed of 2 m s™1. Find how long it is before they meet.  [5]

Qn 2: Given that X~B(15, 0.2), find:
(a). P(X >8), [2]
(b). themode of X. [3]

Qn 3: Use the trapezium rule with 5 strips to estimate

1
f (3 +2x)5dx
-1
correct to three decimal places. [5]
Qn 4: ABC is an equilateral triangle. Forces of 7 N, 8v/3 N and 8+/3 N act along

BA, CA and CB respectively in the direction indicated by the order of the
letters. Find the resultant force. [5]
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Qn 5: The marks of 40 students in a test were as follows:

Marks 30—| 40— | 50— | 70— | 80— | 90 —
Number of students | 8 5 12 9 6 0
Calculate the standard deviation of the marks. [5]

Qn 6: Given that g(0.9) = 0.2661, g(1.0) = 0.2420 and g(1.1) = 0.2179. Use
linear interpolation or extrapolation to estimate:

(a). g(0.96), (3]
(b). g~1(0.2372). [2]

Qn 7: The probability that a fisherman catches fish on a clear day is % and on

cloudy day is 1—70 . If the probability that the day is cloudy is g , find the

probability that the day is cloudy given that the fisherman does not catch
fish. [5]

Qn 8: A bullet of mass 8 g is fired towards a fixed wooden block an enters the
block when traveling horizontally at 300 m s™1. Find how far the bullet
penetrates if the wood provides a constant resistance of
1800 N. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
(a). Ifx =4.95andy = 2.013 are each rounded off to the given number of
decimal places, calculate the maximum possible error in ﬁ . [6]

(b). The height and radius of a cylinder are measured as h and r with
maximum possible errors A; and A, respectively. Show that the
maximum percentage error made in calculating the volume is

A
( L >><100

+2A
h

2
r

(6]

Question 10:

The number of cows owned by residents in a village is assumed to be normally
distributed. 15% of the residents have less than 60 cows, 5% of the residents
have over 90 cows.
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(a). Determine the values of the mean and standard deviation of the cows.

(8]

(b). [Ifthere are 200 residents, find how many have more than 80 cows.

[4]

Question 11:
A uniform rectangular plate OABC has mass 4m, 0A = BC = 2d and

0C = AB = d. Particles of mass 2m, m and 3m are attached at 4, B and C
respectively on the plate. Find, in terms of d, the distance of the centre of mass

of the loaded plate:
(a). from OA4,
(b). from OC.

The corner O of the loaded plate is freely hinged to a fixed point and the plate
rests in equilibrium.
(c). Calculate the angle between OC and the downward vertical. [12]

Question 12:
The table below shows the percentage of sand, y, in the soil at different depths,
x (in cm).

Soil depth (x) 35|65 [55[25]45|75]20[90|51]|60
Percentage of sand (y) |86 |70 |84 |92 |79 |68 |96 |58|86|77

(). (i). Calculate the rank correlation coefficient between the two

variables.
(ii). Comment on the significance at 5% level. [5]
(b). (1). Draw a scatter diagram for the data and comment on our
result.

(ii). Draw the line of best fit; hence estimate the:
* percentage of sand in the soil at a depth of 31 cm.
¢ depth of the soil with 54% sand. [7]

Question 13:

(a). A pump draws water from a tank and issues it at a speed of 10 m s~
from the end of a hose of cross-sectional area 5 cm?, situated 4 m above
the level from which the water is drawn. Find the rate at which the pump
is working. [5]

(b). A car of mass 800 kg moves against a constant resistance R N. The
maximum speeds of the car up and down an incline of 1 in 16 are
14 m s~ and 42 m s~ respectively. If the rate at which the engine is
working is H kW, find the:

1
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(i). valuesofRandH,
(ii). acceleration at the instant when the speed is 17.5 m s~ on level
ground. [7]

Question 14:
Show graphically that the equation x3 + 5x2 — 3x — 4 = 0 has roots between 0

and —1. Hence use Newton Raphson’s method to find the root of the equation,
correct to 2 decimal places. [12]

Question 15:
(a). A, BandC are three aircrafts. 4 has velocity (200i + 170j) ms~ 1 To

the pilot of 4, it appears that B has velocity (50i = 270j> ms~1. To the

pilot of B, it appears that € has velocity (50i + 170j) m s~L. Find, the

vector form of the velocities of B and C. [4]
(b). Two ships A and B have the following position vector, r, and velocity

vector, v at the times stated:
T, = (—Zi + 3j> km,
g = (8i + 7j) km,

If the two ships do not alter their velocities, find their least distance of
separation. [8]

v, = (12i - 4j> kmh™!,  at11:45am

v = (Zi — 14j) kmh™1, at 12: 00 noon

Question 16:
Two tetrahedral dice, with faces labeled 1, 2, 3 and 4 are thrown and the

number on which each lands is noted. The score is the sum of the two numbers.

Find the probability that:
(a). thescoreis even, given that at least one die lands on three.
(b). atleast one die lands on three given that the score is even. [12]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

MARKING GUIDE

SNo. | Working Marks
1 Let x be the distance, in metres, travelled by James before they
meet.
For motion of James,u = 0,a = 2m s72
— 1 oa_ 1 2 _ 42
sl—ut+5at _0+EX2Xt =t B1
For motion of William,a = 0,u = 2 ms™!
Szzut+%at2=2t+0=2t 21
but, Sy + 5, =24
t2+2t =124 M1
t2+2t—-24=0
—24/22 -4 x1x%x(-24) M1
L= 2x1
t =4, or, t=-6
butt # —6, = t=4s Al
05
2 ().
P(X >8)=P(X=9) =0.0008 M1 A1
(b).
EX)=np=15x%x02=3 M1
P(X =2)=0.2309
P(X = 3) =0.2501 B1
P(X =4) =0.1876
= Mode =3 Al
05
3
1-(-1) 2
Yo=0B+2x,)°, h= ; )=§—0.4 B1
n Xn Yo, YVs BATRIINZ )
0 -1 1
1 —0.6 18.89568 B1-for all x,,
2 —0.2 118.81376
3 0.2 454.35424 B1-forall y,,
4 0.6 1306.91232 (4dpor
5 1 3125 more)
sums 3126 1898.976

! 1
f (B3+2x)°dx = Eh[(y0 +v4) + 201 + -+ y3)]
-1
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Standard deviation =

Tt (&)
xf Xf

1 2
~ 3 X §[3126 +2 X% 189.976] = 1384.7904 =~ 1384.790 (3 d.p) M1 A1
05
4
B1-force
diagram
v
< B
A 7N
Fe (—7) + ( 8v3 cos 60 )+ (—8\/§c0560 ) \, ( —7) B1
~ 0 —8v/3sin 60° —8v/35in60° —24
|1:'| =/(=7)%+ (-24)2=25N M1 B1
7N
€
5]
24N E
24
tanf = 7 = 0 = 73.740°
The resultant force is 25 N in the direction 73.740° below the Al
negative horizontal.
05
5
Marks | f x fx fx? Class
boundary M1-for fx
30— |8 35 280 9800 30 — 40 values
40— |5 45 225 10125 40 — 50
50— |12 60 720 43200 50-70 M1-for fx?
70— |9 75 675 50625 70 — 80 values
80— |6 85 510 43350 80 — 90
90— |0 _ 0 0 90 — M1-for both
Total | 40 2410 | 157100 2 fx and
Y fx?

157100 /2410\°
= - (—) =/297.4375 ~ 17.2464
40 40 M1 A1l
05
(a).
x 0.9 0.96 1.0
g(x) 0.2661 y 0.2420 B1
y—02661  0.96—0.9
0 (())62420 - 02661 1-09 M1
y =57 X (-0.0241) +0.2661 = 0.25164 Al
- g(0.96) = 0.25164 (4 d.p)
(b).
X 1.0 X 1.1
g(x) 0.2420 0.2372 0.2179
x—1 0.2372—0.2420
1.10— 1~ 02179 — 0.2420 M1
-~ g~1(0.2372) = 1.0199
05
Let C denote event of a cloudy day and F denote event of catching
fish.
7/10 F
3/5 C
3/10 F
2/5 F
2/5
C’
3/5 F
P(CNF"
P(C/F") = ———
(c/F") G
P(CNF" 3l 22
==X —=—
5710 _ 80 M1
P(F’)—3>< 3 +2>< 2
5717057580 M1 M1
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pie/iy =208 9 2L _3 6426 ( - ) =
T P(F) 80 80 7 M1A1 X =Y = Ymin
Alternatively: (4.95 + 0.005)
= =1.690261
P(F/C) =2 P(F/C) =—  P(C) =~ (4.95 — 0.005) — (2.013 + 0.0005) M1 B1
5’ 10’ 5 ( X _ Xmin
P(F) = P§F n7c) + P(an C )2= P(C).P(F/C) 4—25(C ).P(F/C") (zg_sy "6i505)(x = Mmax
=§xﬁ+(1—§)x§= 042 +0.16 = =5 = 0.58 - 95+000'5)_(2'013_00005) = 1.680544 M1 B1
P(C/F) P(CNF) P(C)—P(CNF) 06-042 3 ' : ' '
- P(F)  1-P(F)  1-058 7 11.690261 — 1.680544|
~ 0.4286 Maximum possible error = > M1
0.009717
05 = ——— = 00048585 Al-4dpor
8 m=8g=0.008kg,u=300ms"%,f =1800N (b). U5
- £ T
u=300ms'—> —>v=0ms" volume, v=§r2h
x H=h+4, R=r+A4,
m s
Exactvalue = —R%*H,  Approximate value = —r2h
18000 N6—____ 3 - r 3
Error = =R*H — =r?h
\ . 3 3
|€ d ; =3[0 +8)*(h + 4) —72h] M1
U
m

' :5[(# +2rhA, + A%)(h+ Ay) — 12h]

T
Work done = —f x d = —1800d = §[r2h +2rhl, + hAL 4 1201 + 2rAyA, + A% Ay — 12h]

1 M1 .
Change in kinetic energy = —m(v? — u?) Assuming A; & h anthAyeg , 2 B1
1 2 = A A,= 0,A,°~ 0and A, A= 0
T
=g % 0.008 x (0 —3002) = —360] M1 M1 Error = E(ZrhAz +7r2A))
Since the work done is equal to the change in kinetic energy, Absolute error = n [2rhdy, + 124, |
—1800d = —360 3
360 M1 ) m 5 T, M1
= 1800 = 0.2m Al Relative error = 3 |2rhA, + r2A | + 37 h
Alternatively: = —ZrhAz + 7 = £+ﬁ <2 & + ﬁ B1B1
m=8g=0.008kgu=300ms™}E =1800N, v =0ms~?! r2h r  hl™ h
. ) : A A
Using Newton’s second law of motlon,_1 00 « Mo Xnum percentage error — ( 71 12|22 ) % 100 B1
0— 18000 = 0.008a, =a=5008 = —225000 m s~ T
Using the third equation of motion, . 12
1.72 — uz + 2as 10 (a)
0% = 3002 + 2 x (—225000) x d P(X <60) =0.15 , P(Z < —-2z,) =0.15
0 =90,000 — 450,000d 0.5 — ¢(—2z,) =0.15
_ 90,000 —02m ¢(—2z,) =0.5-0.15=0.35
450,000 ' —z; = 1.036, =z, = —-1.036
— K
05 but, z; = = —1.036, =60—-pu=-1.0360 - (1) M1 B1
9 (a).
Ax = 0.005, Ay = 0.0005 P(X >90) =0.05 , P(Z > z,) = 0.05

7z, = 1.645
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90 —u
but, z, = p = 1.645, =90 —-pu=1.645¢ - (2) M1 B1
Equation (2) — (1) gives;
30 M1 A1
30 = 2.681g0, =0= T8l 11.190
Equation (1)
1 =60+ 1.0360 = 60+ 1.036 x 11.190 = 71.593 Al
(b). 4 = 71.593,0 = 11.190
P(X >80)=P (Z >80 - 71'593) =P(Z > 0.751)
B 11190 / ' M1
= 0.5 - ¢(0.751)
=0.5-0.2737 B1-table
= 0.2263 value
Number of residents with more than 80 cows B1
= 0.2263 x 200 = 45.26 = 45 cows M1 A1l
12
11
d
—
C B
3m E m
.............. T I
vam
ar :
: 2m
° 2d A
\ 7
0(0,0), A(21,0), B(2l,d), c(0,d), G(1,0.5d)
X\ _ (x
Zmi (}’i) B (i)zmi
2d 2d 0 d
2m (5) +m () +3m () + 4m (0.5¢) M1 M1-for
=(2m+m+3m+4m) (f) LHS
4 p 4 ~\y M1 M1-for
4 2 0 4 _ X RHS
(o)+(d)+(3d)+(2d)_10(y) B1
(10d) _ (10?)
6d 10y, B1
(a).
10x = 10d, =x=d
~ Centre of mass from OA = d Al
(b).
10y = 6d, =x =0.6d
~ Centre of mass from OC = 0.6d Al
(o).

Weight acting
d vertically downwards

M1 M1A1
12
12 (a).
x y Ry | Ry d d?
35 86 3 |75 [-45 20.25
65 70 8 [3 |5 25
55 84 6 |6 |0 0 B1-for Ry
25 92 2|9 |7 49
45 79 4 |5 |41 1 B1-for R,
75 68 9 [2 |7 49
20 96 1 |10 |9 81
90 58 10 |1 |9 81
51 86 5 |75 [-25 6.25
60 77 7 |4 |3 9
Y x =521 |%y =79 ¥ d? =321.5
(a). (i). i
6%d 6 x 321.5
=1— =1- = —0.9485 M1 A1
P nnz—1) 10(102 - 1)
(ii). S.ignificant at 5%. B1
o Yx 521 Sy 79
_ X — y
T T 1o Y 10 ’

n
= (%) = (52.1,79.6)
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B1-all axes
labelled and
on scale
B2-all points
B1-line of
: best fit
55
|
5 T T T T T l‘ \ T \‘
107120 1 a0 40l s0i e 7 i Ee 900 e X
Comment: Negative linear relationship. B1
(ii).
e Whenx =31cm,y =91.5%. Al
* Wheny = 54%, x = 96.5 cm. Al
12
13 (a).
v=10ms™},A=5cm? =0.0005m?h =4m,p=1000kgm™3
Mass of water raised and issued per second
m = Avp = 0.0005 x 10 X 1000 = 5 kgs™! B1
Potential energy given to raise the water
P.E=mgh=5%X98x4=196]s! M1
Kinetic energy given to raise the water
1 1
— 2 _ 2 _ -1
K.E—zmv —2><5><10 =250]s M1
Rate at which the pump is working,
Piotal = P.E + K.E =196 + 250 = 446 ] s™! Al

(b). (©. )
6 = sin™?! (E) = 3.583°,

For upward motion along the plane,

P = HKkW = 10000H W

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

® 800g N
Resolving parallel to the plane gives,
F; =800g5sin3.583° + R

1000H 800 x 9.8 ! +R
= X 9.0 X—
14 16

1000H = 6860 + 14R — (1)
For downward motion along the plane,

Resolving parallel to the plane gives,
F, +800gsin3.583° =R

1000H + 800 x 9.8 ! R
X908 X—=
42 16

1000H + 20580 = 42R
1000H = 42R — 20580 — (2)
Equating equations (1) and (2) gives,
6860 + 14R = 42R — 20580
28R = 27440
R =980 N

From equation (1),
_ 6860+ 14 x 980

1000 = 20.58 kW

(i).

B1

B1

B1

M1

Al

Al
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_1000H _ 1000 x 20.58

— -1 — —
whenv =175ms™, F3 ” 175 1176 N
Resolving parallel to the plane,
1176 — 980 = 800a, = a=0.245ms? M1 A1
12
14 (a).
let, y=x3+5x2—-3x—4
x -1 -0.8 -0.6 -0.4 -0.2 0 B1
y 3 1.1 -0.6 -2.1 -3.2 -4 B1
y-axis
B1-ploting
points
Koaxis B1-drawing
curve
B1-labelling
curve and

(b). (D).

From the graph, the root x, = —0.68.

axes.

f(x) =x3+5x%2—3x—4, = f'(x) =3x*+10x — 3 B1
x =X, — fGn) wheren = 0,1, 2
n+1 = Xn f’(xn) , =0,172....
B X+ 5x,% — 3%, — 4 M1
It = X T T 10, — 3
From the graph, x, = —0.68
(=0.68)% + 5 x (—0.68)% — 3 x (—0.68) — 4
x1 = (=068) - 3x (—0.68)Z + 10 x (—0.68) — 3 M1B1
= —0.6755
- (=0.6755) N
(=0.6755)3 + 5 x (—=0.6755)% — 3 x (—=0.6755) — 4
- 3% (—0.6755)% + 10 x (—0.6755) — 3 =—06755 | M1
The rootis —0.68 (2 d.p). Al
12
15 | (a)
va=(To) ms awa =(550) ms™
_ (50 -1
Vs = (170) ms
v = 524 +7a= (L350) *+ (170) = Crpg) ms™ | m1aa
Vo= (Vg +Vp = (15700) N (_215(?0) = (37000) ms™! M1 A1
b).
"(Fa)king 12: 00 noon as the reference/starting time, then
15 — 1 —
OA:':A"'@'ZA:( 32)+Z(E;) = ( 32)"'(_31):(;)1““ B1-
OB=r15= (3) km, initialising
= 415 =0A—0B = (;) - (3) = (:g) km | B1
e =va=va=(13) - (7,) = (o) kmn™ B1
aTp ®) = aTp +t,0p = (:;) + t(}g) = (}gi : ;) km M1
Method 1:
-7\ (10
N |- ava _ |(—5)'(10)|
mn |A133 |2 102 + 102 M1
_l-70-s0] 120 _
= T = m = 0. ours B1
w206 = (Tg) +06(10) = (79) +(§) = () km
M1 A1

Dinin = | 475 (0.6)| = /(DT + 12 = VZ = 1.414 km
The least distance between A and B is 1.414 km.
Method 2:
Forclosestapproach, arg (). o5 =0
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(r0¢ - 5)-(10) =©
100t — 70 + 100¢ — 50 = 0

t—120—06h
=500 ~ 0:6 hours

Dinin = | 475 (06)| = J(=DZ+ 12 = VZ = 1.414 km
Method 3:

2
| ATg (t)| = (10t — 7)? + (10t — 5)?
d 2
Forclosestapproach, E| aT's (t)| =0
2(10t — 7)(10) + 2(10¢ — 5)(10) = 0
200t — 140 + 200t — 100 =0

t—240—06h
=200 ~ 0:6 hours

a5 06) = (10007 7) = () km

Drmin = |ArB (0-6)| =/(-1)?+12 = V2 =1414km
Method 4:
Let D be the distance between A and B at any time, t.

Forclosestapproach, D= | AT (t)| isminimum

D= | AT (t)| = /{10t — 7)2 + (10t — 5)2

=,/100¢2 — 140t +49 + 100t2 — 100t + 25
= /200t2 — 240t + 74 = /200[t? — 1.2t + 0.37]
= /200[(t - 0.6)2 — 0.36 + 0.37]
D =/200(t — 0.6)% + 2
Dis minimum when (t — 0.6)?> = 0, = t = 0.6 hours.
= Dpin = VO + 2 =~ 1.414 km

12
16
Die 2 1 2 3 4
Die 1
1 2 3 4 5
2 3 4 5 6 B1 B1
3 4 5 6 7
4 5 6 7 8
n(s) = 16
Let A = {even score}, B = {at least one die lands on three},
pay="W_8 5
TS 16 M1
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nB) 7
P(B) = ) "16° 0.4375 M1
P(AnB)—n(AnB)— > =0.1875
- n(s) 16 M1 A1
(a).
PA/B) = P(AnB) 0.1875 3 04286
“TPB 04375 7 M1M1A1l
(b).
P(B/A) = PANnB) 01875 3 _ 0.375 M1 M1 A1
T P 05 8
12
*xxEND***
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P425/1

PURE
MATHEMATICS
PAPER 1

Sept 2018

3 hours

NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 1 MOCK SET 6 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.

Section A (40 Marks)

Answer all the questions in this section

Qn 1: The sum of the second and third terms of a Geometric Progrssion (G.P) is
48. The sum of the fifth and sixth terms is 1296. Find the common ratio,
the first term and the sum of the first 12 terms of the G.P. [5]

Qn 2: Use De Moivre's theorem to prove that
cos 50 = 16cos®> 6 — 20 cos® 6 + 5 cos 6. [5]

Qn 3: When a polynomial P(x) is divided by x? — 5x — 14, the remainder is
2x + 5. Find the remainder when P(x) is divided by:
D.-x—7,
(ii). x + 2. [5]

Qn 4: OAB is a triangle in which = a, OB = b. Cis a point on AB such that

AC:CB = 3:1.Dis the midpoint of OA. DCand OB, both produced meet
in point T. Find vector OT in terms of aand b. [5]

Qn 5: Find the integral [ x cos? x dx. [5]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Qn 6: Given that y = x + a is a tangent to the curve y = ax? + bx + c at the
point (2, 4). Find the values of the constants a, b and c. [5]

Qn 7: Find the volume of the solid of revolution generated when the area under
y= x_iz from x = 3 to x = 4 is rotated through four right angles about
the x-axis. [5]

Qn 8: In triangle ABC, AB = x — y, BC = x + y and CA = x, show that
cosA = ——, [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
(a). Find the centroid of the triangle whose sides are given by the equations
x+y=11,y=x—1and 3y =x — 3. [5]

(b). ABCD is a rhombus such that the coordinates A(—3, —4)and C(5, 4). Find
the equation of the diagonal BD of the rhombus. If the gradient of side BC
is 2, obtain the coordinates of B and D, prove that the area of the

rhombus is 21 % square units. [7]

Question 10:
1 x%+6 bud
Show that fO mdx gy A [12]
Question 11:
(a). Using Maclaurin’s theorem, expand e ~* sin x upto the term in x3. Hence

v
evaluatee 3 sing to four significant figures. [5]

(b). The curve y = x3 + 8 cuts the x and y axesat the points A and B
respectively. The line AB meets the curve again at point C. Find the
coordinates of A, B and C hence find the area enclosed between the curve
and the line. [7]

Question 12:
(a). The position vectors of the points P and Q are 4i — 3j + 5kand i +
2jrespectively. Find the coordinates of the point R such that

PQ:PR = 2: 1. [4]
(b). Ifthevector 5i — Aj + kis perpendicular to the line
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r=1i-—4j+t(2i + 3j — 4k). Find the value of 4. [3]
(c)- Obtain the equation of the plane that passes through (1, —2,2) and it’s
X9 _y6_z78 [5]

perpendicular to the lineT - =

Question 13:

. . 1+t 2t?
The parametric equations x = P andy = P represent a curve.

(). Find the cartesian equation of the curve. [4]
(ii). Determine the turning points of the curve and their nature. [3]
(iii). State the asymptotes and intercepts of the curve. [3]
(iv). Hence sketch the curve. [2]

Question 14:

(a). Determine the maximum value of the expression 6 sin x — 3 cos x. [3]
c0s 11°+sin11°

(b). Prove that - = tan 56°. [3]
cos 11°-sin11° a B c

(c). Inatriangle ABC, prove thatsinB + sinC —sin4 = 4 cos;sin;sin; .

(6]

Question 15:
(a). Simplify (2 + 5i)% + 5% — i(4 — 6i) expressing your answer in the
form a + bi. [5]

(b). If=x+ yi,where —g <6< g Show that the locus of Arg (E) = gis a

circle. Find its centre and radius. [7]

Question 16:

(a). Using the substitution y = ux, solve the differential equation
xzz—z=x2+xy+y2. [4]

(b). The rate at which a liquid runs from a container is proportional to the

MARKING GUIDE

square root of the depth of the opening below the surface of the liquid. A
cylindrical petrol storage tank is sunk in the ground with its axis vertical.
There is a leak in the tank at an unknown depth. The level of the petrol in
the tank originally full is found to drop by 20 cm in 1 hour and by 19 cm
in the next hour. Find the depth at which the leak is located. [8]

SNo. | Working Marks
1 ar + ar? = 48, =ar(l1+r)=48 - (1) B1-foreqns 1
ar* + ar® = 1296, = ar*(1+7r)=1296 - (2) &2
(2) + (1) gives;
ar*(1+7r) 1296 5
o+ 4 0 T =2 =r=3 M1 -solving
From (1); Al-forr.
48 48
=i n 30+3) M1
12 _ 1
=>512:4<3_1>=1062880 Al
05
2 (cos® + i sinB)> = cos 50 + i sin 50 B1-equating
cos%8 + 5icos*Bsin® — 10 cos® O sin? @ — 10i cos? B sin® O
+ 5cos0sin*0 + isin® @ = cos 50 + i sin 50 M1-expanding
By comparison,
cos 50 = cos® 0 — 10 cos® Bsin? 0 + 5 cos O sin* O M1-equating
=c0s%0 —10cos3 0 (1 — cos?B) + 5cos0 (1 — cos? 0)? real parts
=cos>0 —10cos®0 + 10 cos® @
+5cos0 (1 —2cos?8 + cos? Q) M1-
= —10cos®0 + 11 cos®0 + 5cos0 — 10 cos® 0 + 5 cos® B simplification
=16c0s°0 —20cos3> 0 + 5cos 0
Al
05
3| ()
gx)=x2=5x—14=(x—-7)(x+2)
let, R(x) =2x+5 B1
for, x-=7)=0,x=7, =R(7)=2(7)+5=19 M1 A1
(ii).
for, (x+2)=0,x=-2, = R(-2)=2(-2)+5=1 |M1A1
05
4
B1-vector
diagram
o] b B T
1
0D=DA=E£1, ABZOB—OAZINJ—INI
3 3 3
AC:CB =3:1, :>AC:ZAB:ZI~)_Z‘~1 B1 -for AC
1 3 3 3 1
DT = uDC = u(DA+AC) =pu [Eg +Zl~1 —Zg] = Z,ulz —Z,ug B1 -for DT
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OT = 10B = b

OT = 0D + DT
/1b—1 +3 b !
N_zg 4“~ 4”?

Comparing coefficients of agives:

1 1
O0==——u, =>u=2
2 4 B1 -for u
Comparing coefficients of bgives:
A 3 3 2 3 OT = Ab 3 b
= — = —X =-, —3 = = —
i 2 =322 B1 -for OT
05
2 1+ cos2x
xcos®xdx = x(T) dx

1 1
=—dex+—fxc052xdx 3

2 2

Sign Differentiation Integration
+ x cos 2x B1
- 1 1 . B1
Esm 2x
+ 0 1 B1
——C0S 2X
4
M1 M1-

f 2d—12+1[1 2% - 2| +
X COosS™ X x—2x 2 2x51n X 4(:05 X c

-1 2+1 in2 +1 2x +
—2x 4‘JCSIII X 8COS X t+C

substitution
&
simplification
Al

(x +y)

A x-y) B
By cosine rule,
(x+y) =x24+(x—y)? — 2x(x —y) cos A
x2+2xy+y?=x*+x*—-2xy+y?—2x(x—y)cosA
4xy — x? = —2x(x — y) cos A
x—4y =2(x—y)cosA

B1

M1 -
substitution
M1 M1-

05

d
y =ax?+bx +c, :d—z=2ax+b

At point (2,4),

B1 - for dy/dx

y=x+a, =4=2+aq, =a=2 M1-solving
) dy Al-fora
gradient, a—2x2x2+b—1, =b=-7 A1l —forb
y=ax?+bx+c, =4=212)2%+(-7)(2) +c
=4=8-14+c¢, =c¢c=10 A1l -forc
La=2, b=-7, c=10
05
4 4 (x—Z)_14
Volume=n'f yzdx=nf (X—Z)_de=7T[71 M1 M1
3 3 - 3
17 1 1
=T[[ ] =7r<——+1)=—7rcubicunits
2 —xl3 2 2 M1 M1 A1
05

4 x — 4y simplification
C0SA = ——— Al
2(x-y)
05
9
B1
At point A,
3(x—11) =x—3, = x =15
when, x =15, y=15-11 =4, = A(15,4)
At point B,
11-x=x-1, =x=6
when, X =6, y=6—-1=5, = B(6,5) M1 B1
At point C,
3x—1)=x-3, =x=0
when, x=0, y=0-1=-1, = ((0,-1)
N (15+6+0 4+5—1) ( 8)
centroid = , =(7,=
3 3 3 M1 A1
(b).
D C (5, 4)
M
A(-3,-4) B
. —4 -4 . B1 -gradient
Gradient of AC = 3= 1, = Gradient of BD = —1 AC
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. —-34+5 —4+4
Midpoint of AC, M( T3 )= (1,0
The equation of line BD is given by:
y=0_ _ B1 -equation
x_l——l, =y=—-x+1 BD
The equation of line BC is given by:
y—4 _ _ _ B1 -equation
x—5_2’ =y=2x—6 BC
At point B,
7
—x+1=2x—-6, =>ng
7 7 +1 4 B (7 4)
= - = —_—— = —_—— —3 — [R——
T30 YET3 3’ 3’73 Bi
S+x —=+y
Midpoint of AC = | 3 5 32 =(1,0)
7+ ) 1
- = = = =
E *=3
4-+ 0 4
[ = = = —
3 Y= Y=3
D(l 4-)
=D|(=,=
3°3 . Yy 1 -forD
The coordinates of Band D are B (— ——)and D (— ,—).
5 3—3 83 y
AC=0C—0A=1(4)—(_4) =1(8)
_ 7y (N _Lra
MB —OB—OM—s(_4) go)_3(_4)64
Area = |AC|IMB| = V82 + 87 x5/# + 42 = — M1 A1
~ 21.33 sq. units
Alternatively:
A(-3, -4)
B(7/3, -4/3)
C( 5X4)
A(-3, -4)
A —’(3><4+7><4 5><4) ( 4><7 5><4 4><3)‘
rea= 373 3 3
20 64 .
Area = ’—?+ 28’ =3 ~ 21.33 sq.units
12
10 x2+6 _Ax+B Cx+D
(x2+4)(x2+9) " (x2+4) (x2+49) M1
x2+6=Ax+B)(x2+9) + (Cx + D)(x% + 4) M1
Comparing coefficients of;

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

x°,  9B+4D=6 — (la)
1 94+4C=0 — (1b) M1
Z B+D=1 —(lc¢)
3 A+C=0 — (1d)
Equatlon (1a) — (1c) gives:
Al
5B =2, =>B=§
From equation (1c);
2 Al
D=1-B=1-z=¢
Equation (1b) — (1d) gives:
54A=0, = A= Al
From equation (1¢);
C=-A=
+6 2 3 B1
(x2 +4)(x% + 9) - 5(x2 + 4) 5(x%+9)
f x> +6 J’ f d
(x2+4)(x2+9) =5 (x2+4) T5), Grr9 (M1
=2 W 4 2 ean- (BN
—S[tan ()] +5[tan (3)] M1
2t () o]t () M1
=g |ztan c|ztan
=gtan(5) +gtan () =5 (5) +an 3)]
=gtan”l (o) +ctan7l (Z) = cltanT (5 an™ (3
let =t ‘1(1) =t -1
et, a=tan” (), ana =
1 1
let, ﬁ=tan‘1<z), ﬁtanﬁ=§
tana + tan 8 1 1 1 1 5 5
t: - -4 = 1—=X—=|)=—=+—
an@+ ) = I atang <2+3)/< 2X3) 6" 6
=1
T
ﬁ(a+ﬁ)=tan_11=2
=t (e ()|
0(x2+4)(x2+9)x_5 an\z) TR A3
_ ( +B) = 1 n_n
“tB=5%3=% Bl
12
11 (a).
Let, f(x) = e *sinx, = f(0) =e%sin0 =0
f'(x) =e ™ cosx —e *sinx = e *(cosx — sinx),
= f'(0) =1 B1
f"(x) = e *(—sinx — cosx) — e *(cosx — sinx)
= —2e ¥ cosx, = f"(0) = -2 B1
f""(x) = 2e™*sinx + 2e ™ cosx = 2e *(sinx + cosx),

= f""(0) =2
By Maclaurin’s theorem,
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When the line AB meets the curve,
4x +8=x3+8, =x(4-x%)=0
x=0, or, x =2
when, x =2, y=8+8 =16, = ((2,16) B1
(ii).
y;axis Yo 2 x4 8

Rttt [
(=

Nfedcacca

X-axis

B1

yi=x2+8

2
f (y2 —y)dx
0

0
Area:f (yy—y)dx+

0 - 0 1 0

f(yl—}'z)dx=] (x3—4X)dx=[Zx4—2x2]

%2 -2

=0-(4—-8) =4

-2
2 2 1 2
f (y, —y1)dx = f (4x —x3)dx = [sz - —x‘*] M1
0 0 4 0
=(4—-8)-0=—4
0 2
Area = f 1 —y)dx + f (y, —y)dx
2 o

= 8 sq.units

Al
=4+|-4]

x2 x3
fQ) = £(0) +2xf"(0) + 5 f7(0) + 5 f7(0) + - M1
x? x3
:0+x><1+5><(—2)+§><2+--~
1
. i = —x2 4+ %3 ...
~e¥sinx =x—x +3x + Al
For the hence part,
Feint =T (MY 12V < 03334 (4
esing=3-(3) +3(3) ~ 03334 4sD M1A1
(b).
y=x3+8
when, y =0, 0=x3+8, x=-2, = A(-2,0)
when, x=0, y=0+8=38, = B(0,8) B1-forA&B
The equation of line AB is given by:
y-8_0-8 4x + 8
= = vy =
x—0 -—2-0" y=a

12

12 (a).

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

1 4 -3 B1 -for PQ
PQ=0Q—-0P=(2]—-|-3]=(5
0 5 5 B1 -for PR
PQ:PR = 2:1 Pe 2 PR ! PQ
: =2:1, = —=-, = =—
PR 1 2 B1 -for OR
1 4 1/-3 2.5
OR=0P+§PQ= —53 +E g = —7055 B1 —for
The coordinates are R(2.5,—0.5,7.5). ' coordinate R
(b). For perpendicular vectors,
5 2
-A].l 3 ]=0 M1 M1-
1 —4 dotting and
equating to
10—31—-4=0, =1=2 Zero.
(. B1 —for 1
4
Normal vector, n=\|-1 B1
- 1
o ( 1 ) B1
Position vector, a=\|-2
- 2

B)-()) :

dx—y+z=4+2+2

M1
4x—y+z=18 Al
12
13 ).
. 1+t =1 _x—=1
rom, x_l_—t' x—tx=1+t¢, ﬁt—m B1 —fort
, X2—=2x+1
= —————
xi +2x+1 )
x—1 x-1
\ i =2(H) =2(E) _G-1? M1 -
1-¢ (1 _ x_—l) (L) (x+1) substitution
x+1 x+1
(x-1)?
(x+1)
(ii).
dy_(x+1)><2(x—1)—(x—1)2
dx ~ (x +1)2
For turning points,z—z =0
2+ D(x—1) — (x — 1)?
=0 M1

(x+1)2
x-DRE+D-Cx-1]=0
x-1Dx+3)=0
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Intercepts

when,

Vertical asymptote

asy - o, (x+1) -0

Y= (x +

when, x =0,

y =0, (x—1%=0,
The intercepts are (0, 1)and (1, 0).
(iv). The Critical values include: x = —1,x = 1.
Region where the curve lies:

= x = —1 is the vetical asymptote

1)?

G

D
y=1

x=1, or, x=-3
a-1?
when, x=1, = m =
h =-3 SRl G
when, x=-=3 T
The turning points are: (1, 0)and (=3, —8).
x L -3 |R L 1 R
: d _ —
Sign of é + |0 0 +
Nature Max Min
(iii).
(-1 x*-2x+1
y= x+1) ~  x+1
By synthetic method
1 -2 1
x=-1 -1 3
1 -3 4
4
y=x—3+ g = y = x — 3 is the slanting asymptote

x< -1

-1<x<1

(x—1)?
x+1)

+

Y

+
+
+

Sketch of the curve

Al

B1 -turning
points

B1 -slanting
asymptote

B1 -vertical
asymptote

B1 -
intercepts

B1

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

y=x-3
> x-axis B1 B1
12
14 (a).
6sinx — 3 cosx = Rsin(x —a) = Rsinxcosa + Rcosxsina | B1
By comparison,
Rcosa =6 - (la), Rsina =3 - (1b)
(1b) + (1a) gives:
Rsina_3 — 05 e o0
Rcosa 6’ = tanag > = a =<0 B1 -for «
R =+/32+62=+v45
= 6sinx — 3 cosx = V45sin(x — 26.57°) B1-forR
Maximum value:
{6sinx — 3 cos x}pmax = V45 X 1 = V45 = 6.708
() B1
cos11°+sin11° 1+tan11° tan45°+tan11°
L.H.S = - = = B1
cos11°—sin11° 1-—tan11° tan45°—tan11°
= tan(45 + 11)° = tan 56°
B1
().
L.H.S =sinB +sinC —sinA
= [psin (557 cos (S5 )] - 25 (5 ees(5)
= |2sin > cos > sin > cos > .
Forangles of a triangle, A, B, C,
in(55=) = sin(00-5) =cos(3)
sin 2 = sin 7)= cos 7 B1
(F5) = cos(00-5) = sin(3)
cos > = cos -3)= sin 2 B1
L5 = [2cos (5) cos (5]~ 2sin(3) os 3)
= LHS= = - = =
cos > cos > sin > cos >
= 2005 5) [cos(55=) =i 3)] -
= 2cos > cos > sin >
= 2605 3) [oos(F57) = eos (55| -
= 2cos 2 cos > cos 2
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A . (B\ . c B1
= 2cos (E) [—2 sin (E) sin (— 2)]
= teos(3)sin(5)sin(3)
= 4cos|7)sin| 7 |sin(Z
12
15 (@).
52 5(7+2i) . .
(2+50)°+ 34 —i(4—6i0) B1
_ . (35 +10i)(3 + 4i) )
—4+201—25+T—41—6 B1
— 160 — 27 105 + 140i + 30i — 40
=16r—27+ 25 B1
_ (400i — 675) + (65 + 170i)
a 25 B1
_570i—610 114i 122—228' 244
ST 25 T 5 Tm o eestTem B1
(b).
z—=1 (x-1D+yi {x-1D+yi}x{x—(@-1i}
z—i x+@-1Di {x+@-Di}x{x—(y-1i} B1
= Dx-Gx-D-Di+xyi+y(y—1)
B X2+ (y — 1)
X —x—(y—x—y+Di+xyi+y? -y
- X%+ (y = 1)?
Py —x =)= (=x—y+ i B1
B X2+ (y = 1)?
loart = 2 H Y 2 —y)
real part = —————
A x2+(y—-1?
o L —Cxoy+)
imaginary part = T E (=12
z—1 imaginary part T
Arg <_) = tan-! (&) =
z—1 real part 3
1 x+y—1 T M1
tan (#):_
Xty —x—y 3
x+y—1 T
—x2+y2_x_y—tan§—\/§
x+y—1=V3x2+y2—x—y) Al
x2V3+yV3-x(1+V3)—y(1+V3)+1=0
The locus is a circle.
By comparison with the general equation: x? + y% + 2gx +
2fy+c=0
B1

gg o _(LEVB\_ _(3+V3 _ (3+V3
(5, e

3+v3
f=g=—< \/—>z—0.7887, c=

1
6 V3

)

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

3+V3 3+3 M1 A1
centre = (—g,—f) =(—— ,——
6 6
2 2
3+3 3+V3 1
ius = /g2 2 _c= -
radius g*+f?—c \j( 3 >+< 3 > Vg
= 0.8165 units
12
16 (a).
xzd—y=x2+xy+y2
dx
b _ dy ( du)
ut, y = ux, ﬁa— u+xa B1
Substituting for y and Z—i gives:
d
x? <u+x—u) =x? +ux? + u?x? M1
v
u
ux? +x3—=(1+u+u?)x?
dx
du
u+x—=1+u+u?
dx
du 1422
xdx - u M1
f du f 1 d
1+u?2” Jx x
tanlu=Inx+c
Al
tan™! (X) =Ilnx+c
X
(b). Let h be the depth of the opening below the surface of the
liquid at any time, t. Let hy be the initialdepth of the opening
below the surface of the liquid when the tank is full.
dh = B1
—x
dt
h_ _rs
—_— = = 2
dt
1
fh_Edh= —fkdt
B1
2Vh = —kt + ¢
Whent =0,h = h,y
2Jhy=c B1
2vh = —kt +2,/h,
Whent =1,h = hy — 20
2/ho — 20 = —k + 2,/hy B1
—k = 2\/hg — 20 — 2\/hy
2vh = 2t(Vho — 20 — /ho) + 2/hy
Whent =2,h =hy—20—-19 = hy — 39
2ho — 39 = 4(Vho — 20 — /ho) + 2,/hy 1

Jho =39 = 2/hy — 20 — \/h,
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ho — 39 = 4(hy — 20) — 4 /hoz —20hy + hy

M1
4 /hoz — 20hy = 4hg — 41 M1
16hy® — 320hy = 16hy* — 328h, + 1681
8hy = 1681
hy = 210.125cm Al
12

*kKEND***
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P425/2
APPLIED
MATHEMATICS
PAPER 2

Sept 2018

3 hours

| NO PAINS NO GAINS,

NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 2 MOCK SET 6 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.
» Where necessary, use g = 9.8 m s72.

Section A (40 Marks)

Answer all the questions in this section

Qn 1: Two events A and B are such that P(4) = %, P(B) = gand P(A/B) = §

Calculate the probabilities that:

(a). Both events occur.

(b). Only one of the two events occurs.

(c). Neither events occurs. [5]

Qn 2: A small block of weight w rests on a smooth plane of inclination 6 to the
horizontal. Find the value of 0 if:

(a). Aforce of%w parallel to the plane is required to keep the block in
equilibrium.
(b). Ahorizontal force of%w keeps the block in equilibrium. [5]

Qn 3: Show that the centre of gravity of a uniform solid right circular cone of
height h is at a distance %h from the base. [5]
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Qn 4: Using linear interpolation twice, find the Y15, correct to 2 decimal
places. [5]

Qn 5: Show that, with an initial speed u m s~! the maximum horizontal
distance that a particle can travel from the point of projection is twice
the maximum height it can reach above the point of projection.  [5]

Qn 6: The discrete random variable X can take values 0, 1, 2 and 3 only. Given
P(X<2)=09,P(X<1)=0.5and E(X) = 1.4, find:
(a). P(X=1),
(b). P(X =0). [5]

Qn 7: The table below shows the length of lectures (to the nearest minute)
recorded by a student.

Length of lecture (minutes) | 50-53 |54-55 |56-59 |60-67

Frequency density 5 13 7.5 1.5

Calculate the mean length of time for the lectures attended during the
month. [5]
Qn 8: Locate each of the three roots of the equationx® —3x + 1 =0.  [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
The random variable X has probability density function
3xF 5 0<x<1,

f@) = { 0 ; otherwise
where k is a positive integer. Find:
(a). Thevalue of k,
(b). The mean of X,
(c). The value of m such that P(X < m) = 0.5. [12]

Question 10:

The speeds of cars passing a certain point on a motorway can be taken to be
normally distributed. Observations show that of cars passing the point,
95%are travelling at less than 85 km h™ and 10% are travelling at less than
55kmh~™.

(a). Find the average and standard deviation of the speeds of the cars passing

a certain point. [6]
(b). Ifarandom sample of 25 cars is selected, find the:
(i). probability that their mean speed is not more than 70 km h™2.

(3]

(ii). 95% confidence interval for the mean speed. [3]

Question 11:
A car has a maximum power of 200 kKW. Its maximum speed on a level road is

. . R L1 (1 .
twice its maximum speed up a hill inclined at sin™? (E) to the horizontal

against a resistance to motion of 1600 N in each case. Find the:

(a). mass of the car.

(b). acceleration of the car at the instant when its speed is 30 km h™* on the
level with the engine working at full power, assuming the resistance to
motion is unchanged. [12]

Question 12:

(a). Prove that, if a particle moving with linear SHM of amplitude A has
velocity v when distant x from the centre of its path, then v =
wVA? — x? where w is a constant. [6]

(b). A point travelling with linear SHM has sppeds 3 m's~* and 2 m s™! when
distant 1 m and 2 m respectively from the centre of oscillation. Calculate
the amplitude and the maximum velocity of the point. [6]

Question 13:
Show that the iterative formula for finding the 4t root of a number N is given

by:

3 N
Xny1 = Z(xn + W) forn=0,1,23,..

Draw a flow chart that:

(i). readsthe number N and the initial approximation, x,,

(ii). computes and prints N the its fourth root after 3 iterations and give the
root correct to 3d.p.
Perform a dry run for N = 54 and x, = 2.5. [12]

Question 14:

(a). Use the trapezium rule to estimate the area of 52* between the x-axis,
x = 0and x = 1, using 5 sub-intervals. Give your answer correct to 3
decimal places.

(b). Find the exact value of f01 52% dx.

(c). Determine the percentage error in the two calculations in (a) and (b)
above. [12]

Question 15:
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A uniform ladder of length 21 and weight w rests in a vertical plane with one
end against a rough vertical wall and the other against a rough horizontal

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

MARKING GUIDE

surface, the angles of friction at each end being tan™? G) and tan™! (%)
respectively.

(a).

If the ladder is in limiting equilibrium at either end, find 8, the angle of

inclination of the ladder to the horizontal.
(b). A man of weight 10 times that of the ladder begins to ascend it, how far
will he climb before the ladder slips?

(6]
[6]

Question 16:
The cumulative distribution of the ages (in years) of the employees of a
company is given in the table below:

Age <15 | <20 | <30 | <40 | <50 | <60 | <65

<100

Cumulative frequency |0 17 |39 |69 |87 |92 |98 |98

(a). Find the:
(). Mean and median age.
(ii). Middle 70% age range.

(b). Represent the above information on a histogram and use it to estimate
the modal age. [12]

SNo. | Working Marks
1 ().
1 1
P(both occur) =P(AnB)=P(B).P(A/B)=§><§=E Al
~ 0.0667
(b).
P(only one occurs) = P(AUB) — P(ANB)
butt, P(AUB) =P(A) + P(B) — P(ANB)
S
“15 '3 15 5
P(only one occurs) = P(AUB) — P(ANB)
_ 4 1 _ 11 M1 A1l
STTETES 0.7333
Alternatively: P(only one occurs) = P(AN B’) + P(A'n B)
().
P(neither event occurs) = P(A' n B') =1-P(AUB) M1 A1
4 1
=1--=-=02
5 5
05
2 (a).
For equilibrium along the
plane,
. 1 M1
wsinf = EW
sin@ = 0.5
6 = 30° Al
(b).
For equilibrium along the B1-force
plane, i diagram
wsinf = -wcos 8
3 M1
w/3 tanf = 3
6 = 18.435 Al
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1
X = Zh' hence proved

Alternatively:
Consider a cone subdividing into small discs of radius, a, and

thickness, 6x as shown below.

05
Consider a cone subdividing into small discs of thickness, §x as
shown below.
y-axis
N
r
x-axis B1
’
A I
The equation of line AB is given by:
Gradi t_y—O_T—O N _r(h )
radient = "— = -—0, y=y x
Let o be the weight per unit volume.
h h
Yaf my?dx = wx = Jf my?x dx
h rzo M r2
faf n'xﬁ(h—x)zdx % af nxﬁ(h—x)zxdx
0 0
h h
Yf (h—x)zdx=f (h—x)%xdx
0 0
n n
Yf (h? — 2hx + x?) dx = f (h®?x — 2hx? + x3) dx M1
0 0
10" n 2 11"
Z h2y — 2 a3 = |Zp2,2 24,3024
x[hx hx +3x]0—[2hx th +4x]0 M1
1 1 2 1
7(n -3 —h3) —0= (—h4 g —h4) -0
x( *3 ) 2" 3 *3 M1
13y  pa
3 h 12 h
B1

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

y-axis
e
}I w -
x-axis
X th-x) _.zl)l:_
h ! Fig. 2
Fig. 1
By using similarity of figures,
a h-—x (h - x)
— = B =
TR = )"

Let o be the weight per unit volume.
weight of the elementary disc,

— <h_x)2 25
=0T A rTox

w=gV = §a7rr2h

éw = g8V = oma®6x

weight of the cone,

Moment of the whole cone is equal to the sum of moments of the
discs about the y-axis:
2

_ h h—x\*
wxzjzm( )rxdx
o h

There is a root between 2.4 and 2.5.

x 2.4 X4 2.5

(%) -1.176 0 0.625

1 onr? ("
Zonr?hx = — J (h?x — 2hx? + x3) dx
3 h 5 )
1 1 2
307 = [ =g + 3]
0
1 1 2
ST = (3R Sht 4 2ht) -0
1 1
3= _ 1y
3 Wx=1gh
x= 7 h,  hence proved
05
letx = V15
x3=15
x3—-15=0
f(x)=x*-15
f(2.4) = (2.4)* =15 = -1.176 B1-both
f(2.5) = (2.5)® — 15 = 0.625 f(2.4) and
£(2.5)
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2

Rinax _utu
x; — 2.4 _ 0—(-1.176) Hoae 9 4g M1
25—-24 0.625—-(—-1.176) M1 Roax
=244 227% 0.1 = 2.4653 s
M=t C T Riax = 4Hmax Bl
f£(2.4653) = (2.4653)% — 15 = —0.0166 B1
05
x 2.4653 X, 2.5 6
x P(X <x) P(X =x) xP(X =x)
fx) -0.0166 0 0.625 0 a a 0
24653 0 0.0166 1 0.5 0.5-a 0.5-a B1-P(X=x)
B _ 0~ (0.0166) o 2 0.9 0.9—0.5=0.4 0.8
25— 2.4-65(3 01%6625 — (—0.0166) 3 1 1-09=0.1 0.3 B1-xP(X=x)
X, = 2.4653 + 0'6416 X 0.0347 = 2.4662 Sums 1 16—a
- root = —2.47 (2d.p) Al EX) = Z xP(X =x) = 14, =1.6—-—a=14, =a=02 |y
(a).
05 PX=0=a=0.2 Al
5 (b).
PX=1)=05-a=05-02=0.3 Al
05
7
Length f/c c f x fx
50 - 53 5 4] 20| 51.5] 1030 B1-for ¢
54-55 13 2| 26| 545| 1417
hy B 56 - 59 75| 4] 30| 575] 1725 B1-for f
I R 1 60 - 67 1.5 8| 12| 635 762
] 1, , ) Total 88 4934 B1-for fx
Using s = ut — 54t for vertical motion of ACB,
. 1 x 4934
0 =utsinf — Egtz Mean length = % =53 = 56.068 M1A1
= 2usin@
9 05
For horizontal motion AB, 3
2 2
M= ut cos g = 2u”®sinf cos @ _ u®sin 26 M1 let, FG)=x3—3x+1
9 9
for Ryax, sin20 =1, = 0 =45° x |-3 -2 -1 0 1 2 3
2
o Ry = wo_ ) M1 fx) |-17 |-1 3 1 -1 |3 19 B1B1
g
Using v? = u? — 2gs for vertical motion upto maximum height, Since
0 = (usin8)? — 2gHpax f(=2).f(-1) <0, = -2 <root< —1 B1
_u*sin®@ f(0).f(1) <0, =0<root<1 B1
Hmax = —57— F).F(2) <0, = 1<root< 2 B1
But 6 = 45°,
_u?sin®6 _u’sin®45°  0.5u®  u’ 05
Hmax = 2g - Zg - Zg - E - (2) M1 9 (a)
(1) + (2) gives,
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f f)dx=1
all x
i
f 3xkdx =1
0 M1
3xk+1 1
k+ 1]0 - M1
3 x 1(k+1)
0= M1
k+1 0=1
3 =1
k+1~ R
k+1=3
k=2 Al
(b). ,
_3xc ; 0<x<1,
f@) _{ 0 ; otherwise
1
E(X)=f xf(x)dx=f 3x3 dx M1
all x 1 0
B 3,28 M1A1
T4 4 4
0
().
P(X<m) =05
m M1
] 3x2dx =05
03x3 % M1
—| =05
[ 3 L M1
m3—-0=05 Al
m = 0.7937
12
10 (a).
P(X<85) =095, P(Z<z)=095
0.5 + ¢(z,) = 0.95
#(z,) = 0.95— 0.5 = 0.45
7, = 1.645
butz; =" =1645, =85 -u=16450 — (1) |,
P(X <55)=0.1, P(Z <z)=01
0.5 —¢(z,) =0.1
#(z) =05-0.1=04
7 = —¢1(0.4) = —1.282
55—u
but,z; = o= —-1.282, =55—-—u=-1282c — (2) B1
Equation (1) — (2) gives;

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

M1 A1
30 = 2.9270, =0 = 2927 = 10.249
From equation (1)
U =85—1.6450 = 85 — 1.645 x 10.249 = 68.140
(b). (). # = 68.140,0 = 10.249,n = 25 M1 A1
P(X<70)=P (z <0 68140) = P(Z < 0.907)
- 10249/@ ' M1-z-value
= 0.5+ ¢(0.907) = 0.5 + 0.3177 Bl-table
= 0.8177 value
Al
(ii). For the 95% confidence interval,
0.95 1
#(2472) = —=0475,  =zap =0T (0.475) = 1.96
— o
Confidence limits = X + z,/, —
T Zg/2 \/ﬁ
10.249
= 68.140 + 1.96 x = 68.140 + 4.0176 M1 B1
Confidence interval = [64.1224,72.1576]
Al
12
11 (a). On level road,
a=0ms?
—_—
?
1600 N é— + ——> F4
AN l\ A N
mg
Let v; be the maximum speed on level road.
Resolving parallel to the plane gives:
F; —1600 =m x 0
F, =1600N g11
Maximum power, Phax = Fi1q
P 200000
v, = I;ax =—250 — 125ms~!
1 M1

On inclined road,

in~1 ( ! ) 3.823°
sin™! (=) = 3.
15
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y B1
mgcos3.823°
1 1
v2=§v1=§><125=62.5ms‘1 M1
Maximum power, Phax = Fov,
F, = Imax _ 200000 _ 550 M1
27y, T 625
Resolving parallel to the plane gives:
F, — (1600 + mg sin 3.323") =mx0 M1 M1
3200 — 1600 — 9.8msin3.823° =
1600 = 9.8m sin 3.823°
= 1600 = 2448.6941 k Al
M= 98sin3823° o &
(b).
- 30Kk h‘1—30X1000—25 1
VsE oREMA =600 3 O
Maximum power, Phax = F3v3
Prax 200000 x 3 M1
V3 25
a
—_—
1
1600 N é— + ——>24000 N
163.6299
Resolving parallel to the plane gives:
24000 — 1600 = 163.629a M1 M1
22400 = 2448.6941a
a=9.1477 ms™? Al
12

12

(a).

fors.h.m, a < x,
also from calculus,

Substituting for a into equation (1) gives;

Butv =0whenx =4
0= —lw2A2+c
> )

Substituting for c gives;

2 = —w?x?% + w?A?
v2 = w2(A2 — x2)
v =, w2(4% — x2)
v = wyA%? —x?
(b).

S

N

3
»
&
I
N
3 N
Il
e NV @O
3
»
Al

().
For motion OA,
U12 = w?(4* - x12)
32 — wZ(AZ _ 12)
9=0w?(4%2-1) — (1)
For motion OB,
sz = w?(A% - x22)
22 — (J)Z(AZ _ 22)

B1-both
equations for
acceleration

M1-equating

M1

B1

M1

B1

B1

B1
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4=w*A%-4) — Q)
Equation (1) + (2) gives:
9 wiA*-1)
47 w2(A2—-4)
9(A%2—4)=4(4%2-1)
9A? —36 =4A% —4
54% = 32
A’ =64
A =2.5298m
The amplitude of motion is 2.5298 m.
(ii).
From equation (1),
9 =w?(4%2-1)
9=w?64-1)
9
T 64
w=1291rads™?
o Upax = WA = 1.291 x 2.5298 = 3.266 ms™*

wZ

M1

Al

M1 A1

12

13

(i). Iterative formula
let, x = YN, =x*=N,
fO)=x*-N, f'(x) =4x*
_ fx) _
Xns1 = Xp ) n=2012,..
x,t =N
Xn+1 = Xn = T s
n
4t = (= N)  3x,*+N
. 4x,3 T 4x,3
_I’)xn“+ N _3( . N )
Tax3 T 4\Um T3 3

3 N
Xn+1 :Z(xn-i-?,ﬁ)’ forn=10,1,2,3,..
(ii). Flow chart

=x*-N=0

B1

M1

B1

B1

B1

*B1 for loop
back (n=n+1)
is given only
if the arrows

from the
decision
boxes are
correct
(iii). Dry run
n Xn Xn+1 lxn+1 — xnl
0 2.5 2.739 0.239 B1
1 2.739 2.71124 0.02776 B1
2 2.71124 2.71081 0.00043 B1
= Theroot, x,,4; = 2.711 (3 d.p) Al
12
14 ).
5 5 B1
n Xn Yo, Vs Vi Y4
0 0 1
1 0.2 1.90365
2 0.4 3.62390 B1-for x,
3 0.6 6.89865
4 0.8 13.13264 Bil-forall y,
5 1 25 correct
sums 26 25.55884

1
1
f 52 dx ~ S o +ya) + 201 + -+ y3)]
0
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1 1 1 7
zzx§[26+2x25.55884]=7.711768 M1 §R1x2cost9+R1><Zsin9=§R1><cose M1 M1
~7.712 3 d.p) A1-3dp 2 —
(ii). 3c059+251n:—3c059 B1
_ c2x
lrie; Y Exsln 5 2sinf = 3 cos 0
5
1Y s tanf == ,= @ = 39.81° Al
y dx 6
dy ox (b).
T (2In5)(5%%) M1 BiRs
d 52x T
(52X} — 2x 2x - B
7 (570 = @In5)(5*), =>f5 dx =——=+c B1 5}
1 g2x 11
52X dx =
fo x [2 In 5]
0
25 1 12 N
= - =——~7456(3d. M1A1 ]
2In5 2In5 In5 Bdp) \
(iii).
absolute error = |7.456 — 7.712| = 0.256 M1-
0256 Magngudes . TE T TR T \quz TR~
percentage error = ———- X 100 = 3.433 must be seen
’ M1 A1 Resolving horizontally,
No % sign on 1
the final Ry =iR;,, =R = ERZ ;. =Ry =2Ry
answer Resolving vertically, M1
12 1
15 (a). wRi+R, =w+ 10w, $§R1+2R1 = 11w
bR, 7 M1
§R1 =11w
y Taking moments about A,
B U1Ry X 2lcosB + Ry X 2lsinf =w X lcos 6 + 10w X x cos 0
2 M1 M1
§Rll + 2R,ltan 0 = wil + 10wx
j 2Rl+2Rl > 7Rl+70R
& X == — —_
y 312156733170331x
1 B1
gl + gl = ﬁl + ﬁx
y _33(2+5 7) —33x7ol—l
*=70\373733) "70733"
The man will climb up to a distance [ along the ladder from A Al
before the ladder slips.
Resolving horizontally,
1 12
R = 3R,, =R, = ERZ , =R, = 2R, M1 16 ().
Resolving vertically,
7
R +Ry=w, :>§R1+2R1=W, :>§R1=W M1
Taking moments about A,
U1Ry X 2lcosO + R; X 2lsinf = w X lcos O
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Class |C.F| f x fx c f/c | Class
boundaries
<15 |0 0 7.5 0 15 0]0-15
<20 |17 |17 | 175 297.5 5| 34|15-20
<30 |39 |22 25 550 10| 2.2|20-30
<40 |69 |30 35 1050 10 3130-40
<50 |87 |18 45 810 10| 1.8|40-50
<60 |92 |5 55 275 10| 0.5|50-60
<65 |98 |6 62.5 375 5| 1.2]|60-65
<100 |98 |0 82.5 0 35 0]65-100
Total 3357.5
).
M SLIX 33575 _ 545602
ean age = SF - og ok
1 1
Median position = EN =35 X 98 = 49
) N/2—-C.F,
Medianage = L, + | ———— ¢
fm
49 -39
=30+ (—) x 10 = 33.333
(ii).
Middle 70% age range = Pg5 — Py5
15t percentile position = L N = 1> X 98 = 14.7
P POSIOR =960 “100 7 ° T
14.7 -0
Pis =15+ (T) x5 =19.3235
85 percentil ition = —> N = 85 x 98 = 83.3
percentile position = -0 N = 20 = 83.
83.3 - 69
Pgs =40 + (T) X 10 = 47.9444
Middle 70% age range = 47.9444 — 19.3235 = 28.6209
(b).

B1-for
frequency

density (f/c)

M1 A1

M1 A1

B1

B1

M1 A1

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

M
34 = 2
L
3.0 |44
i B1-axes
3.2?5_ . correctly
@ n i labelled with
8204 ] (ISt [iSssatuts ihats bress bt s ot may uniform scale
3 et B1-for bars
g | i
164 : :
o LI R —1—
R SR R R
Class boundaries —
~ Modal age = 19 A1-lines for
estimation of
mode must
be seen on
histogram
12

FRKEND*H*
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P425/1

PURE
MATHEMATICS
PAPER 1

Oct. 2018

3 hours

NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 1 MOCK SET 7 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.

Section A (40 Marks)

Answer all the questions in this section

Qn 1: Solve the equation 3 cos 48 + 7 cos 26 = 0 for 0° < 6 < 180°. [5]

Qn 2: Find the solution set for which log, x —log, 4 < 1. [5]
x3 .
Qn 3: Integrate W, o with respect to x. [5]

Qn 4: The points P, Q and R have position vectors 2a — 5b,5a — b and
11a + 7b respectively. Show that P, Q and R are collinear and state
the ratio PQ: QR. [5]

Qn 5: Given that y = 572* sin 2x, find Z—z . [5]

Qn 6: Using Maclaurin’s theorem, expand y = x + In(1 + x) as far as the term
in x3. [5]

Qn 7: Determine the equation of the circle with centre at (1,5) and has a
tangent passing through the points A(—1,2) and B(0, —2). [5]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Qn 8: By eliminating the constants A and B, form a differential equation for
which y = Ae3! + Be™% is a solution. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
x2+5x+11
(x+1)(x2+4)

4 x®+5x+11
(b). Evaluate: flm -

(a). Express in partial fractions. [7]

[5]

Question 10:

(a). Express 10 sin x cos x + 12 cos 2x in the form R sin(2x + «). Hence find the
maximum value of 10 sin x cos x + 12 cos 2x. [6]
(b). Prove that in any triangle ABC,

().a=bcosC + ccosB,

(ii). a sin (?) =(b-0) cos% . [6]

Question 11:

(a). Solve the simultaneous equations.
2a—3b+c=10
a+4b+2c+3=0
5a—-2b—c=7
[6]

(b). Given that the equations y®> —2y+ 4 =0andy?+y + ¢ = 0O havea
common root, show that ¢3 + 4¢% + 14c + 20 = 0. [6]

Question 12:

(a). Calculate the perpendicular distance from the point (1, —2, 3) from the
lmewuhammMnr=2i—3j+k+¢(2i+j—2k) [5]

(b). Determine the equation of a plane through the point (1, —3,2) and
contains the vectors i — 3j + 3kand —i — 3j + 2k. [7]

Question 13:

(a). Find the turning points to the curve y = (zi—z)z Distinguish between the
turning points.

(b). Sketch the graph of the curve y =

2x
(2-x)2°

[12]
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Question 14:
(a). A geometric progression has the first term 10 and sum to infinity of 12.5.

How many terms of the progression are needed to make a sum which
exceeds 107 [6]

. . 1 1 1 _ n
(b). Prove by induction thatﬁ toot GnrDEns) — 3Ey [6]
Question 15:

(a). Show thatthe curve y? — 8y = —4x represents a parabola. Sketch the
parabola and state its focus. [6]
(b). The points P(at?,2at) and Q(aT?, 2aT) lie on the parabola with equation

y? = 4ax. Determine the locus of the mid-point of the line segment PQ,

for when tT = 2a. [6]
Question 16:
(a). Solve the equation x% +y =xe %, [5]

(b). The rate at which the temperature of a body placed in an oven increases
at any instant is proportional to the amount by which the temperature of
the oven exceeds the temperature of the body at that instant. The
temperature of the oven is 120°C. Given that the temperature of the body
rises from 50°C to 80°C in 6 minutes, how long does the temperature of
the body take to rise from 90°C to 99°C ?

(7]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

MARKING GUIDE

SNo. | Working Marks
1 3cos46 + 7cos260 =0
3(2cos?26 —1) + 7cos20 =0 B1-identity
6c0s?20 —3+7cos20 =0
6c0s220 +7cos20 —3 =0 B1-quad eqn
26—_7i 7?2 —4x 6% (=3)
cos 20 = T M1
1
cos20 = 3 or, cos20 = —1.5 B1
1
for cos26 = 3 260 = 70.53°,289.47°,
= 0 = 35.27°,144.74°
cos26 = —1.5, 6 is undefined Al
05
2 log,x —log,4<1
log,x —2log,2<1
— <
log, x log, x — M1
Lety = log, x
g =
—Z-1<0
4 y
2
—-y—2
y -y <0 1 .
y -getting
LCM

y
ﬂy+1}-ﬂy+1)so

y
G-20+D _,
y
The Critical values include:y = -1,y = 0,y = 2
Region where the curve lies

x x= -1<x x 0<x | x x> 2
<-1] -1 <0 =0 | <2 =2
y+1) - 0 + + + + +
y—2) - - - - - 0 +
y - - - 0 + + +

B1-all critical
values

M1
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-2)+1| - 0 + o - 0 +
y

The solution setis:y < —land0 <y <2

d d d
Y u—v + U—u = (572%)(2 cos 2x) + (sin 2x)(—21n 5)(57%%)

y<-1, and, 0<y<2
log, x < —1, and, 0<log,x <2
x<27L and, 20 <x <22
A1l-both
x <=, and, 1<x<4
2 ranges
05
'S
—dx
J\/1+x2
— 2 du _
let u=1+ x4, E—Zx M1
2 du
x“=u-1, dx = —
2x
f x3 p fx3 du lfxzd 1 u—ld
—_—dx = —_— = —du =— —du
V1 +x2 Vu'2x 2)u 2) Vu M1
1 1 _1 1/2 3 1
—Ef(uZ—u Z)du—z<§u2—2u2)+c M1 B1
13 1 1 3 g
=§u2—u2+C=§(1+x2)2—(1+x2)2+c "
05
OP = 2a — 5b, 0Q =5a—b, OR =11a+7b
N y N 7 ” " B1
PQ=0Q—0P=(5a—b)—(2a—5b)=3a+4b
QR=0R—0Q=(11a+7b)—(5a—b)=6a+8b B1
- v - - - B1
=2(3a+4b)
Since PQ = 2QR and they share a common point P, then P, Qand R | M1 A1
are collinear.
PQ:QR =1:2
05
letu = 572%, v = sin2x
foru = 57%%
Inu=-2xIn5
1du_ 2In5
udx n
du
—=(-2In5) ("%
dx (=2In5)( ) M1
for v = sin 2x
dv
— = 2c0s 2x M1

dx

dx dx dx ~ M1 M1
= 2(572)[cos 2x — (In 5) sin 2x] A1-collecting
like terms
05
fx)=x+In(1+x), = f(0)=0+In1=0
ffG)=1+1+x0)7", =f0)=1+1=2 B1
ff=-1+x72 =f"0=-1x1=-1 B1
") =20+x73, =S f"0)=2x1=2 B1
x? x3
fG) = f£O0) +xf(0) + o f7(0) + 5 f7(0) + -
! . ! .
x+ln(1+x)=0+x><2+ﬁx(—1)+§x2+--~ M1
1 1
— 23 43 4l
= 2x 2x +3x + A1
05
The equation of the tangent is given by:
y—2  -2-2
x—(-1) " 0-(-1) M1
y—2=—-4(x+1)
4x+y+2=0 B1
) 4x1+5+2 11
Radius = |—| =— .
Vaz ¥ 12 V17 B1-radius
The required equation of the circle is given by:
11\°
x= D2+ -5 = (=)
(x=1°+@-5) 7T M1
121
x2—2x+1+y2—10y+25=7
17x% + 17y? — 34x — 170y + 321 =0 Al
05
y = Ae3t + Be
dy 3t -2t
i 34e°* — 2Be M1
d?y
7 3t -2t
aiz 9Ae** + 4Be M1
(12_y = 34e3' — 2Be™? + 64e3 + 6Be™ %t
dt? M1
d’y _dy
ot M1
d? d
Ly dy g
dt? dt B1
Alternatively:

y = Ae3' + Be™?t
ye?t = Ae5t + B
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2
( %—Fi—t};)e‘“ 3e73t <2y+%) =0
dy d% dy
<ZE+F>_3(ZY+E)‘
dy d% dy
ZE-ZE—G}/—3E= 0
d®y dy
F—E— 6y =0
05
().
x>+5x+11 _ A Bx+C
(x+1)(x2+4)=(x+1)+(x2+4) M1
x2+5x+11 =A% +4) + (Bx+O)(x + 1)
Puttingx =-1;1—-5+11=54, = A4=2 Al
Puttingx =0;11=8+C, =>C =3 Al
Puttingx =1;4+5+11=10+2B+6, =B =2 Al
x*+5x+11 2 2x +3
(x+1)(x2+4):(x+1)+(x2+4) B1
(b).
4+ x?2+5x+11 4 42x +3
L GtDE2+ 4 x‘fl x_-l-ldx+f1 ra
[t 2 v 3
_jl md”L <x2+4-+x2+4)dx
4
2 [2 In(x + 1) + In(x? +4) + Etan_1 f] M1M1M1
2 21, (M1 for each
integration)
= (2 In5+1n20 +§tan‘1 2) - (2 In2+1In5 +§tan‘1l) B1B1M1
2 2 2 Al
~ 4.1841 (B1-
substituting
lower limit,
B1-
substuting
upper limit,
M1-

subtracting)
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12
10 (a).
10sinx cosx + 12 cos 2x = Rsin(2x + a)
5sin2x + 12 cos2x = Rsin2xcosa + R cos 2x sina M1
By comparison,
Rcosa=5 — (1), Rsina =12 — (2) M1
(2) = (1) gives,
Rsina 12 ¢ 12 67.38
= — B = — = = . °
Rcosa 5 ° ana =g “ M1
R=+52+122=13 M1
10sinx cosx + 12 cos 2x = 13 sin(2x + 67.38°) B1
~ maximum value = 13 x 1 =13 B1
(b).
From sine rule, a = ksinA, b =ksinB, ¢ = ksinC
1.
R.H.S =bcosC +ccosB
=ksinBcosC + ksinC cos B M1
= k(sinB cos C + sin C cos B)
=ksin(B + () M1
= ksin(180° — A)
= ksinA
=a B1
~a=bcosC+ccosB
(ii).
A
R H.S=(b-c) COSE
= (ksinB — ksin(C) 4
= (ksin sin coi12 M1
= k(sinB —sinC) cosE
B+C _  B-C A
=k (2 cos sin 5 )COSE M1-factor
\ ¥ <90° A) ' (B—C) A formula
= 2k cos 5 )sin{——cos>
= 2ksi A . (B—C) A
= 2k sin sin|—— | cos 5
_k<2 A A) . (B—C)
= sm2 cos 2 sin >
B—-C
= ksinA sin( )
. (B - C)
= asin
— A
.'.asin< ) = (b—c)cosi B1
12
11 (a).
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2a—=3b+c=10 — (1)
a+4b+2c+3=0 —(2)
5a—-2b—-c=7 —(3)

Equation (1) — 2 X (2) gives,
2a—=3b+c=10 |
—12a+8b+4c=-6

| —11b-3c=16 | - @
Equation 5 X (1) — 2 X (3) gives,
|10a —15b + 5¢ =50
—110a—4b —2c =14
| —11b+7c=36 | —(5)

Equation (4) — (5) gives,

—11b—3c =16
—1-11b+7c =36
—10c = -20
c=2

From equation (2),
-11b+7%x2 =36
b=-2
From equation (2),
a+4(-2)+212)+3=0
a=1
(b).
Let the common root be a
al—-2a+4=0 — (1)
a’+a+c=0 —(2)
Equation (1) — a X (2) gives,
a®+a?+ac=0
—I a®—2a+4=0 |
la? + a(c +2) —4 =0l
Equation (3) — (2) gives,
a2+a(c+2)—4=0|
a’+a+c=0
|a(c+1)—4—c=0 |

G

_c+4

* c+1

c+ 42
<c+1) +c+1+c_0
c+4)?+Cc+d)(c+D+clc+1?=0
(c2+8c+16)+(c?+4c+c+4)+(c3+2c?+1c) =0
(c?2+8c+16)+ (> +4c+c+4)+(c3+2c?2+1c) =0
c3+4c?+14c+20=0

From equation (2)

M1

M1

M1
Al

Al

Al

M1

M1

B1

M1

M1-
expansion

B1

12
12 (a).
2 2 /2 2
r=|-3|+¢t| 1|, =04A=(-3],d=[ 1
- 1 -2 1/ 7 \=2
RN 1
P(1,-2,3), =0P=[-2
3
AP =0P—-0A=(-2|—-|-3]=(1 B1
3 1 2
i —-j k
APxd=|_4 1 M1
2 1 -2
_a1 2 -1 2 -1 1
_f|1 _2| {|2 _2|+’f|2 1| B1
=i(-2-2)—j(2-4) +k(-1-2) = —4i +2j — 3k
|aP x d| = Vi6+4+9 =29
~ B1-both
|t~i| =v4+1+4=3 magnitudes
AP xd| 79
Shortesrt distance = % = 5 ~ 1.7951 units M1A1
d
(b).
i —-j k
1 vect = 2
normal vector, n 1 -3 3 M1
-1 -3 2
_ -3 3 _ 1 3 1 -3
_3|—3 2| {|—1 2|+’f|—1 —3|
=i(—=6+9) = j(2+3)+k(-3—-3)=3i—5j— 6k Bl
rmn=p.n
X 3 1 3
<)’>. —-5)]={-3].| -5 M1 M1
V4 —6 2 —6 B1
3x -5y —6z=3+15-12 Al
3x -5y—6z=6
Alternatively:
r =04+ Ady + ud,
X 1 1 -1
(y>= =3 |+A[-3]+u|-3
z 2 3 2
x=1+1—-p — (1)
y=-3-31-3u —(2)
z=24+31+2u — (3)
Equation 3 X (1) + (2) gives,
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3x=3+31-3u
+|V=—3—3A—3u
3x+y=—6u |—>(4)
Equation 3 x (1) — (3) gives,
3x=3+31-3u
—|z=24+31+2u
3x—z=1—5,u|—>(5)
Equation 5 X (4) — 6 X (5) gives,
15x + 5y = —30u
—|118x —6z=6 —30u
—3x+5y+6z=—6|
3x -5y —6z=6

12
13 (a).
2x
RCREE
dy (2-—x)?%Q2)—2xx22—-x)(-1)
dx 2 —x)* M1
_ 2-x)(4-2x+4x) 4+ 2x
- 2-x* T@2-x? B1
For turning points, % =0
A€ M1
2-x)3
4+2x=0
x==2
L2xE) 1 o
2+ 2)? 4 Al
= (=2, —0.25) is the turning points
(b).
Horizontal asymptote
asx — o, y—0
=y=0, is the horizontal asymptote B1
Vertical asymptotes
asy — o, 2-x)?2-0
=x=2, is the vetical asymptote B1
Intercepts
when,x = 0, y=0
= (0, 0) is the intercept B1

The Critical values include: x = 0,x = 2
Region where the curve lies

x <0 0<x<2 x> 2
2x - + +
2 —x)* + + + B1
y - + +
Sketch of the curve
y-axis
N :
i B1-curve 1
i B1-curve 2
J=o 5 |
t > x-axis B1-axes
: labelled
(-2, -0.25) '
X ; 2
12
14 ().
s = a
© 1-r
10
12.5 = NS,
= M1
125 —-125r =10
12.5r =2.5
1
==-=0.2 Al
=3
for S, > 10
(1 — rn) > 10
al\7z
1-(0.2)"
———1|>10
1-02 ] M1
1-(0.2)"
—>1
0.8
1-(0.2)" >0.8
0.2 > (0.2)"
log0.2 > nlog0.2 M1
—0.69897 > —0.69897n
—0.69897 <
~0.69897 ~ "
n>1 Al
n=2 B1

The least number of terms is 2.
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(b).
1 1 1 n

3x5 5x7 Y ZntD@En+3) 3@nt3)
Forn=1,

1 1 RHS = 1 1
3x5 15 T T 3(12+3) 15 B1
Trueforn=1sinceL.H.S=R.H.S=%

Forn = 2,

L.H.S =

N 1 2 2 2
3x5 5x7 21

True forn = 2 since L.H.S = R.H.S=22—1

Suppose it’s true for n = k, the series becomes:
1 1 1
+ + “ee + = -3
3x5 5x7 k+1)2k+3) 32k+3) B1
Forn = (k +1),

L.H.S =

k+1  k+1
32k +2+3) 32k +5)

1 1 1
Lu.S= [3x5+5x7+"'+(2k+1)(2k+3)]

R.H.S =

1
tekrnakry @

Substituting (1) in (2) gives:
1

LHS = sy Tk D@k +35)

M1

1 Tk 1
T@k+3) [§+ 2k + 5)]
1 2k? + 5k + 3

N (2k+3)[ 3(2k + 5)

_ 2k®+2k +3k+3

T 3Rk +3)2k +5)
2k(k +1) +3(k + 1)

T 32k +3)(2k +5)

_ @k+3)(k+ 1D

T3k +3)(2k +5)
(k+1) If"”t -
= Soa =< actorisation
3(2k +5)
(k+1) Al

True forn = (k + 1) since L.LH.S=R.H.S = 3(2k+5)

Since its true forn = 1,n = 2,n = k and n = (k + 1), then it’s true
for all positive integers of n. B1

12

15 | (a).

(y—4)?2—16 = —4x
(y—4)2=—-4x+16
(-4 = —4(x - 4)
This is in the form Y2 = 4aX hence it’s a parabola.
Y=y—-4 X=x—-4
4a = —4, =a=-1
Vertex
X, 1) =1(0,0)
X=kx-4)=0, =x=4
Y=0p-4)=0, =y=4
The vertex is (x,y) = (4,4).

Intercepts
When x = 0,
(y—4)?=16
y—4=4+4
y=4—-4=0, or, y=4+4=8
Wheny =0,

16 = —4x + 16, =x=0
The intercepts are: (0, 0), (0, 8).
Focus
X,Y) =(a,0)=(-1,0)
X=x—-4)=-1, =x=3
Y=(U-4)=0, =y=4
The focus is (x,y) = (3, 4).

y- axis
N

2_ 8y =-4x
V- 8y =4 |

> X- axis

(b).

P(at?,2at)
Q(aT?,2aT)
y? = 4ax
The coordinates of the midpoint of@, M are,

2 ’ 2

y? —8y = —4x

_ {at2 +aT? 2at+ 2aT}

M1

Al

B1-value of a

B1-vertex

B1-focus

B1
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= {%a(tz +T2),a(t+ T)}

M1
y=a(t+T), =(t+T)=X — (D)
1 a B1
X = Eat(l:2 +T?)
1
x =Ea[(t+T)2 — 2tT] M1
1
x = Ea(t +T)? —atT
1
x=5a(t+T)2 —atT — (2) B1
Substituting (1) into (2) gives,
1 /y\?
x—Ea(E) —atT M1
1
=—y?—atT
x=--y'-a
but tT = 2a
- 2 _ 2 2
x=oy a
2ax = y? — 4a®
2 3 Al
y* = 2ax + 4a
12
16 (a).
dy -2
XE +y=xe
@y Y _ -
i hx €
1
Integrating factor, R =elx® = glnx — 4 B1
d
xd—z +y=xe
2 () = xe 2
dx
d
fa(xy) = fxe‘zx dx M1
Sign Differentiation Integration
+ x e 2
- 1 1 -2x B1
12 .
+ 0 Zox
2
Tooax_ 1 o
xyz—zxe —Ze +c A1 A1
(b).

Let 6 be the temperature of the body at a time t.

e
= x (120 -6)

do
i k(120 — 6)
Where k is the proportionality constant
do
(120—9)‘]1““
—In(120-0) =kt + ¢
Whent = 0,0 = 50°C,
—In(120-50) =k x0+c, =c=-In70
—In(120—-6) =kt —In70
Whent = 6,0 = 80°C,
—1In(120 — 80) = 6k —In 70
—In40 +1In70 = 6k

k=1 (7)
6\

t (7

—In(120 - 9) = gln (Z) —1In70
in(z5=5) =5 (5)
"\120-6/ "6 "\2

70 t /7
In (120 - 90) =g (Z)
61n (g)
In (%)

70 t 7
In (120 - 99) =g (Z)

_6ln (13—")

()

time taken = 12.9086 — 9.0844 = 3.8242 minutes

When 6 = 90°C,

t= = 9.0844 minutes

When 6 = 99°C,

= 12.9086 minutes

B1

M1
Al

B1

B1

M1 A1

12

KRk END***
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P425/2
APPLIED
MATHEMATICS
PAPER 2

Oct. 2018

3 hours

| NO PAINS NO GAINS,

NDE]JJE SENIOR SECONDARY SCHOOL
S.6 MATH 2 MOCK SET 7 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.
» Where necessary, use g = 9.8 m s72,

Section A (40 Marks)

Answer all the questions in this section

Qn 1: A Continuous random variable has accumulative probability function
given by
log,(x¥) ; 0<x<e,
F(x) =
) { 1 ; x=e.
(i). Showthatk =1In2.
(ii). Obtain the p.d.f of X. [5]

Qn 2: A stone is projected from the top a cliff of height 25 m with an initial
speed of 12 m s~! at an angle of 60° to the vertical. Find the time it takes
the stone to hit the sea-level. [5]

Qn 3: Given that y = sec45° + 10%, find the limit within which the exact value
of y lies. [5]

Qn 4: The table below shows the cost of ingredients used for making Chapats
for two different birthday parties for 2015 and 2017.

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

Ingredients Cost

2015 2017
Salt 200 350
Baking flour 3800 4600
Cooking oil 1500 1800

By taking 2015 as a base year, calculate the price relative for each
ingredient and hence, obtain the average index number. [5]

Qn 5: Arandom variable X is such that X~N (102, 16).
Find P(|x — 100] < 7.2). [5]

Qn 6: Given the information in the table below:

x |25 3.0 3.2 3.4 3.8

F(x) | 1.56 1.82 195 |2.05 213
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Use linear interpolation/extrapolation to find:
@. 41
(i). fF1(1.72). [5]

Qn 7: A hose pipe of cross section area 12 cm? is located at a height of 6m
above the ground, draws and issues water at a speed of 4.5 m s™*. Find
the rate at which the water is oozing out of the pipe (Take density of
water to be 1000 kg m~3). [5]

Qn 8: Find the centre of gravity of a uniform lamina whose shape is the area
bounded by y = x2, the x — axis and x = 4. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:

2

mdxto3

T
(a). Use the trapezoidal rule with five ordinates to evaluate f04

decimal places.
2

(b). Find the exact value of [ —

(c). Find the absolute error in the function and state one way how this error
can be reduced. [12]

dx to 3 decimal places.
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Question 10:

Two equal forces each of magnitude P N have an angle, 2a, between them. If

their resultant is twice that when the same forces have an angle, 23, between
them,

(a). Provethat 8 cos?f —cos2a —1 = 0.

(b). Ifa =7, findB. [12]

Question 11:
A random variable X has its p.d.f given by
k

Px=x) =13 ’ x=123
0 ; elsewhere.
Find:
(). thevalue of Constant k,
(i). EX+1)3?,
(iii). Median,
(iv). 3rddecile. [12]

Question 12:

The figure below shows a mass of 10 kg placed on a smooth incline of
inclination 60° attached to a mass of 3 kg placed on a rough horizontal table by
means of an inelastic string passing over a smooth pulley and connected to a
second mass of 2 kg on the table by means of another string. The coefficient of

friction of the table is %
3 kg 2 kg

e

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

10 kg

60°

(a). Find the acceleration of each mass.
(b). Find the tension in each string.
(c)- Reaction on the pulley. [12]

Question 13:

Annet stays in Kenya and Bob stays in Uganda. The probability that Annet will
go to china in December this year is % and that of Bob is % .

(a). Find the probability that they are likely to be in different countries next
year.
(b). The probability that patience passes Biology, Chemistry and
Mathematics is 0.7, 0.8 and 0.65 respectively.
(i). Find the probability that she passes at most one subject.
(ii). If we know that she passed atmost one subject. What is the
probability that she passed Mathematics. [12]

Question 14:

(a). Construct a flow chart that computes and prints the average of the
squares of the first six counting numbers. Perform a dry run for your
flow chart.

(b). Locate graphically the positive root of the equation e™ = 4 — 3x and
hence, use linear interpolation to find the root of the equation to 2
decimal places. [12]

Question 15:
(a). Acyclist A appears to be moving at a velocity of 10 m s~* on a bearing of

330° to a cyclist B moving with a velocity of V8 m s~* on a bearing of
045°. Find the true velocity of the cyclist.
(b). A particle of mass 2 kg, moves on a space curve accelerating at a rate of

a= (cos 2ti +sin2tj + tk).
Find the power developed after 3 seconds. [12]

Question 16:
The table below shows height in centimetres of 25 students in a certain school.

Height (cm) <10[<20[<25]<30[<50[<55] <65

Number of students 0 3 7 15 17 23 25
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Calculate

(). Mean height

(ii). Variance

(iii). Mode

(iv). Middle 70% of the height. [12]
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MARKING GUIDE butt # —1.728, =t =2953s Al
SNo. | Working Marks 05
1 (i).For0<x<e, 3
klog.x klnx = 45° 4+ 10%
F(x) = log,(x*) = =— y=seca> x 0%
82 log.2 ~ In2 M1 y = sec(45° + 0.1°) B1
Lower limit = y,;, = sec44.9° = 1.4118 M1 A1
_klne _ Upper limit = ., = sec45.1° = 1.4167 M1 A1
F(e) = =
In 2
K 05
In2 4
. ke=1In2 B1 Ingredients Price relatives
(ii). Salt 350
d(klnx)_ k In2 1 m:1.75 B1
dx\ In2 J xIn2 xIn2 «x M1 Baking flour 4600 1218
—(M =0 3800 B1
dxl M1 Cooking oil ﬂ <
=5 0<x< 1500~
-'~f(x)={x P 0sx=e a B1
0 ; elsewhere. For the hence part:
) 1.75+1.211+1.2
05 Average index number = N \% x 100 = 138.7 M1 A1
2
12ms’ 05
5 u =102, g2 = 16, c=4
P(lx —100| < 7.2) =P(-72< X —-100< 7.2) M1
=P(100—-7.2< X <100+ 7.2)
=P(92.8 < X <107.2)
92.8 — 102 107.2 — 102 M1
P2, )
P 4 4
=P(-23<Z<13) B1
=¢(23)+¢((1.3)
= 0.4893 + 0.4032 = 0.8925 M1 A1
05
o 6
For vertical motion, 3.4 3.8
1 5 X 4.1
=utsinf —-gt
y Zf £00) 2.05 2.13 y B1
—25 = 12tsin30°— = x 9.8t2
e 4922 M1 y—205 41-34
—25 =6t — 4.9t =
— — M1
49¢% — 6f — 25 = 0 B1 2.13 2.(()).57 38-34
~ _6-_F\/(—6)2—4-x4.9x(—25) x; = 2.05 +mx 0.08 =2.19
== 2x 49 M1 « f(41) = 219 a1
t =2.953, or, t=-1728 B1 (ii).
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x=3
3.0 x 3.2 Taking moments about the x-axis,
a + 1 B1
1.82 1.72 1.95 y, dx = J =y%d
£(x) }’PL}’X Pozy X
4 4 1
x—3 172-182 yj xzdx=f5x4dx
32-3 195182 M1 R S
—0. kY2 _x3 = _xS M1
x =3+ 573 %02 =28462 a Y13, T 0¥ |,
« fT(1.72) = 2.8462 ﬁy _ 1024
3 10
05 y = ﬁ
7 v=45ms1,A=12cm? =0.0012m? h = 6m,p = 1000 kgm 3 o 24 B1
Mass of water raised and issued per second The centre of gravity is (x,y) = (3’?)' Al
m = Avp = 0.0012 x 4.5 x 1000 = 5.4 kgs™?! B1
Potential energy given to raise the water 05
P.E=mgh=54%x98%6=31752]s7! M1 9 (a).
Kinetic energy given to raise the water 2 % -0 7
1 1 Yn=—F7—, h= row B1
= — 2 =_ 2 = -1 — 2 5-1 16
K.E 7 M > X 5.4 x (4.5) 54.675] s M1 J1—x,
Rate at which the pump is working,
Piotal = P.E + K.E = 317.52 + 54.675 = 372.195] s ! M1 A1 n Xn YorYa Y1+ Y3
0 0 2
T
05 1 o 2.0397
8 wheny =0, x=0 2 o 21747 B1-for all x,,
y-axis 16
A 3 3T 2.4749 B1-for all Yn
) 16
y=X 4 An 3.2311
16
sums 5.2311 6.6893
f%—z d 1h[( +y4) + 20y + -+ y3)]
Y ~ =
> X-axis o Vie 22 2 Mo T Vs Y1 Y3
1 n
Let p be the weight per unit area. ¥5 X 3[5.2311 +2 X 6.6893] = 1.8270 ~ 1.827 (3d.p) M1A1
Taking moments about the y-axis, (b).
4 4 s T
- a2 n
xpfydx=pf xy dx f4—dx= 2sin"1x M1
04 2 0 1/1 — xZ [ ]0
T
Ef x%dx = f x3 dx =2 sin_lz— 2sin"10 = 1.807 (3 d.p) M1 B1 A1
0 0
1ot o Tt (c).
X [—x3] = [—x‘*] M1 Absolute error = |1.807 — 1.827| = 0.02 M1A1
371, 4T i . s B1
64 The absolute error can be reduced by increasing the number of
?E = 64 ordinates.
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12
10
B1 B1
By cosine rule,
Case 1:
(2R)? = P? + P2 — 2P% cos(180° — 2a)
4R? = 2P%(1 + cos 2a) — (1) M1
Case 2: B1
R? = P2 + P2 — 2P2 cos(180° — 2/3)
R? =2P?(1+cos2B) — (2)
Equation (1) + (2) gives; M1
4R?  2P2(1 + cos 2a) Bl
RZ ~ 2P2(1 + cos2f)
_ 14cos2a M1
" 1+cos2p
44+ 4cos2f =1+ cos2a
4+4(2cos?f—1) =1+ cosa B1
4+8cos?f —4=1+cos2a
8cos? B =1+ cos2a
2 = _ =
8cos*ff —cos2a—1=0 B1
(b).
When a = %
T
8cosz[>’—cos(2 XZ)_ 1=0
M1
8cos?f—-0—-1=0
8cos?f =1
1
cosf=+—
= 69.3° y =110.7° B1
f=693°, or, p=110. A1
12
11
x | PH=x) | PH=x) | xP(X =) | #PX=2) | PA =)
1 k £ 3 6 6 B1-P(X = x)
11 11 11 11 with k
? ’ 2 2 12 2 B1-P(X = x)
2 11 11 11 11 with k
substituted

i F z v I T [ [BL-
3 11 11 11 xP(X = x)
Sums Ek 1 18 36 B1-
6 11 11 X?P(X = x)
B1-P(X < x)
().
PX=x)=
all x
11k _
6 M1
k= 6
11 Al
(ii).
EX+1)?=EX?+2X+1)=EX)H+2EX) +1 M1
_36+2 18+1_83
11 1 1 M1 A1l
(iii).
31:/éeéila_r; =_11 B1
ecile = B1
12
12
B1
1 1
fo=UR, =§x3g=§x3x9.8=9.8N
= uR —1><2 —1><2><98—98N
f3—H3—3 9—3 © =715
For 10 kg mass,
10g sin60° — T; = 10a
98sin60°—T; = 10a — (1) B1
For 3 kg mass,
T, — (T, + f;) =3a
T,—T,—98=3a — (2) B1

For 2 kg mass,
T,—f3=2a
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T. %8 =2 3
2-p=2 — O B1
Equation (1) + (2) + (3) gives,
98
985sin60° — 9.8 —— = 10a + 3a + 2a
15 M1
68.5372 = 15a
a=45691ms™? Al
(b).
From equation (3)
98 98
T,=—+4+2a=-—+2x%x45691 = 15.6715N
From equation (1)
T, =985sin60° — 10a = 985sin 60° — 10 X 4.5691 = 39.1795 N M1 A1
(0.
39.1795N
39.1795 N
R =2x%39.1795cos 60° = 39.1795 N
M1 A1
12
13 (a).
3 : 2 3 , 5
PA) =%, P(A)—g,’ 17(3)_5, , P(B),_g
P(different countries) = P(A NnB ) + P(A NnB ) + P(A n B)
2.5 3.5 23
=5%gt5Xgt5 x5 M1M1M1
_ 31
T 40 Al
(b). , ,
P(B)=07, P(B)=03, P =08, P(C)=02
, 3 ~ 5
P(M) =065, P(M)=035, P(B) =5 P(B) =3
(i). Let T denote event that she passes at most one subject.
P =pP(Bnc'nM)+P(B'ncnM)+P(B'nC nM)
+P(B'nc'nM)
=0.7%x0.2%x0.354+0.3x0.8%x0.35+0.3x0.2x%x0.65+ 0.3 M1 M1 M1
% 0.2 x 0.35 M1
= 0.049 + 0.084 + 0.039 + 0.021 = 0.193 Al
(ii).

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

PMNT PB'nC'nM
peuymy ~ POLNT) P )
P(T) P(T)
_ 0.3 x 0.2 X 0.65 _ 0.039 _ 39 0.2021
- 0.193 70193 193 M1 M1 A1
12
14 (a).
Flow chart:
B1 \
/ S
B1 B3
\ Where N, S and A
A ' denote number of
terms, sum and
average respectively.
B1
Dry run
N S A
1 1 1
2 5 2.5
3 14 14/3
4 30 7.5 B1B1
5 55 11
6 91 91/6
(b).
let, y=e*+3x—-4
X 0 0.5 1.0 |15 |20 2.5 3.0
-3 -19 |-06 (0.7 |21 3.6 5.0 B1
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BN

A ia s

N 8

.34

From the graph, the root x, = 1.25.
(). (i):
fx)y=e*+3x—4
f(1.25) = e7 145 + 3 x 1.45 — 4 = 0.0365

x 1 X1 1.25
fx) -0.6 0

0.0365

X —1 0 — (—0.6)

125—1 0.0365— (—0.6)

x; =14+ ——=—x0.25 =1.2357 M1

0.6365.
Iy — x| = |1.2357 — 1.25| = 0.0143

£(1.228) = e 12357 4 3 x 1.2357 — 4 = —0.00227

x 1.2357 X, 1.25
Jic)) -0.00227 0

0.0365

x,—12357  0—(-0.00227)
1.25—1.2357  0.0365 — (—0.00227)

_ 1 935y 4 000227
2= 0.03877

~root =124 (2d.p)

x 0.0143 = 1.2365
|x, — x1] = [1.2365 — 1.2357| = 0.0008

M1

B1

B1 B1

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

(b).

Al
12
15 (a). Method 1: Geometrical method
avg=10ms?’
30°
v42 = 10% + (VB)" = 2 x 10 x VB cos 105° N
v, =V122.6410 = 11.0743 m st M1 A1
sinf  sin105°
J8  11.0743 M1
i —\/§Sin1050 0.2467 6 = 14.282
= = 0. ) =0 = . 2
SIY = 110743 B1
Bearing = 270 + 60 + 14.282 = 344.282° Al
Method 2: Vector Method
_ (—10cos 60° 1 % (\/§ cos 4-5°) 1
w5 = 10 sin 60° Jms™ wp= VBsinase/ S
AVp =Va—Vp
_ _ (—10cos 60° \/§COS45°)
va= 425 +v5 = 10 sin 60° ) <\/§sin45°
= (10.6603)™ ™
10.6603 M1 A1
|vs| = V(=3)7 + (10.6603)? = 11.0744 m s™*
% M1 A1
N
\Y
e A
10.6603 8
Vi
)
>
tan 6 3 6 =15.718
= — = 0 = . ©
MY = 106603 ’ 81
Bearing = 360 — 15.718 = 344.282° Al

3

P= ma.adt
o~ ~
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cos 2t cos 2t
but a.a = sin2t |.| sin2t | = cos? 2t + sin? 2t + t? = 1 + t?

3.75— C.F,
o=ty + ((C2CT),
f
=20+ (32223) x5 = 20,9375
=20+ (=) x5=20 B1
Upper limit = P(1oo—§) = Pgg
85t percentile position = N = 8 x= 21.25
100 100
21.25—C.F,
P85 = L2 + ( )
f2
21.25-17
=40 + (T) X 5 = 53.5417 B1
Middle 70% age range = Pg5 — Pi5
= 53.5417 — 20.9375 = 32.6042 Al
12

B1 B1
t t
3 3 1 3
P= ma.adt=2f(1+t2)dt=2[t+—t3] M1M1
0 - 0 3 0
=2(3+%><33)—0=24w M1A1l
12
16 (a).
Mar |[C.F| f | ¢ |f/c| x | fx | fx?* |Class
ks boundarie
S
<10 |0 0 0-10
<20 |3 [3 | 10| 03| 15| 45 675 | 10 - 20 B1-for f/c
<25 7 4 5| 08| 225| 90 2025 | 20-25
<30 |15 |8 5| 16| 275|220 | 6050 | 25-30 B1-for fx
<50 17 | 2 20| 0.1 40| 80 3200 | 30-50
<55 |23 |6 1.2 | 52.5 16537. | 50 - 55 B1-for fx?
5 315 5
<65 25 |2 10| 0.2 60 | 120 7200 | 55 -65
Total 25 870 | 35687.
5
(.
_ Yfx 870
Mean height = Z_f = o5 = 34.8 M1 A1
(ii).
_ Yrx: (Yfx\° 356875 [870\
Variance = SF — <W> =D~ (E) = 216.46 M1 A1
(ii).
A=16-0.8=0.38, A=16-01=15
Ay 0.8
Mode—Lm+<A1+A2)c—25+<m)><5—26.7391 M1 A1
(iv).
100 —a =70
a =30
a
7= 15
Lower limit = Pa = Py5
2
15 percentile position = 1—SN = 15 x 25 = 3.75
100 100
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P425/1

PURE
MATHEMATICS
PAPER 1
Nov./Dec. 2018
3 hours

UGANDA NATIONAL EXAMINATIONS BOARD
S.6 MATH 1 UNEB 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.

Section A (40 Marks)

Answer all the questions in this section

Qn 1:Inatriangle ABC,a = 7.cm, b = 4 cm and ¢ = 5 cm. Find the value of:

(a). cosA,

(b). sinA. [5]
Qn 2: Determine the angle between the line XTM = yz;z = % and the plane

4x +3y—3z+1=0. [5]
Qn 3: Find [ x%e* dx. [5]

Qn 4: Express the function f(x) = x? + 12x + 32, in the form a(x + b)? + c.
Hence find the minimum value of the function f (x). [5]

Qn 5: A point P moves such that its distances from two points A(—2, 0) and
B(8, 6) are in the ratio AP: PB = 3: 2. Show that the locus of P is a
circle. [5]

Qn 6: Determine the equation of the tangent to the curve y® + y2 —x* = 1 at
the point (1, 1). [5]

Qn 7: Show that 2log 4 + %logZS —log20 = 2log 2. [5]

Qn 8: The region bounded by the curve y = x? — 2x and the x —axis from
x = 0tox = 2 is rotated about the x —axis. Calculate the volume of
the solid formed. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
The position vectors of the vertices of a triangle are 0, r and s, where O is the

origin. Show that its area (4) is given by
a2 = el |sf ~(r.s)
(6]

Hence, find the area of a triangle whenr = (;) and s = (D [6]

Question 10:

Express 5 + 12i in polar form. Hence, evaluate 3/ (5 + 12i), giving your answer
in the form a + ib where a and b are corrected to two decimal places.

[12]
Question 11:
. . » 3
(a). Differentiate Ne=ro) with respect to x. [6]
b). The period, T of a swing of a simple pendulum of length, [ is given by the
g g g
equation
4m?]
T? =
g

where g is the acceleration due to gravity.

An error of 2% is made in measuring the length, . Determine the

resulting percentage error in the period, T. [6]
Question 12:

_$2
(a). Show that tan46 = tt(l Zt ) , where t = tan 6. [6]
th—6t2+1

(b). Solve the equation:

sin x + sin 5x = sin 2x + sin4x for 0° < x < 90°. [6]
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Question 13:

(a). The first three terms of a Geometric progression (G.P) are 4, 8 and 16.
Determine the sum of the first ten terms of the G.P. [4]

(b). An Arithmetic progression (A.P) has a common difference of 3. A
Geometric progression (G.P) has a common ratio of 2.
A sequence is formed by subtracting the terms of the A.P from the
corresponding terms of the G.P. the third term of the sequence is 4. The
sixth term of the sequence is 79. Find the first term of the:

(). AP,
(i). G.P. [8]
Question 14:
Evaluate:
(). JZsin5xcos3xdx. [6]
V3
— dx
() Jo* o [6]
Question 15:
2 2
The line = mx + c is a tangent to the ellipse = + %> = 1.
a b
(a). Obtain an expression for ¢ in terms of a, b, and m. [6]
(b). Calculate the gradients of the tangents to the ellipse through the point
( (aZ + b2), 0). [6]

Question 16:

The rate at which the temperature of a body falls is proportional to the
difference between the temperature of the body and that of its surrounding.
The temperature of the body is initially 60°C. After 15 minutes, the
temperature of the body is 50°C. The temperature of the surrounding is 10°C.

(a). Form adifferential equation for the temperature of the body. [9]
(b). Determine the time it takes for the temperature of the body to reach
30°C. [3]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

MARKING GUIDE

SNo. | Working Marks
1 ().
a? =b%?+c?>—2bccosA
72 =424+5%2-2x4x5c0sA M1
49 =41—-40cosA
8 = —40cosA
B1
cosA = -3 Al
(b).
, 1?2 24 1
sind =+1—cos?4 = 1—(—5) = E:§VZ4 M1 A1
05
2 8
direction vector, d=| 2 |, normal vector, B1
T o\—4
4
n= ( 3 )
T \-3
Let 6 be the angle between the given line and plane.
n.d
sinf = ——
[ <]
4 8
3 )1 2
. -3 —4
sinf =
JP 32+ (<3)2 /82 + 22 + (—4)2 M1M1M1
S 324+6+12
sinf = —
V34 X 184 M1
6 = 69.3255 Al
05
3
Sign Differentiati | Integratio
on n
+ x? e*
— x e*
+ 1 e* M1 M1
— 0 e*
szex dx = x%e* —xe* +e* +¢ B1B1B1
Alternatively:
2 dv du
letu = x? and — = €%, = — =3, v =e*
dx dx
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dv du
fu—dx =uv — fv—dx
dx

dx
fxze" dx = x%e* — f xe* dx
dv du
foru =xand — = e”, =—=1, v=e*
dx dx

fxze"dx = x%e¥ — [xe" - f e* dx]

=x%e¥ —xe*+e*+¢

05
12\%  (12y°
f(x)=<x+7) —(7) +32=(x+6)2—4- M1 M1B1
Hence, [f()]min =02 —4=—4
M1 A1
05
Let the variable point be P(x, y)
AP:PB = 3:2
2AP = 3PB
2J(x+2)2+ (y— 02 =3J(x -8+ (=62 |,
4(x2 +4x+4+y?)
=9(x2 — 16x + 64 + y2 — 12y + 36)
M1 M1
4x% + 16x + 16 + 4y?
=9x% — 144x + 9y* — 108y + 900
5x2 4+ 5y? — 160x — 108y + 884 = 0 B1
Since x? and y? have the same coefficients and the rest of the
terms are linear, then the locus is a circle. B1
05
d d
a3 2 _ 4y %
e
bradd A S
3 dx + 2y d’é 4x M1
y
3y2 +2y)— = 4x°
By +2y)—=4x
dy  4x° B1
dx ~ 3yZ+2y
At the point (1, 1),
Gradient of . 4x13 4 B1
radient of tangen =Ix1TZ72x1_3
The required equation of the tangent is given by:
y—-1 4 M1
x—1_5
1= 4 4
Y ;sxls
Al
y = 5x + 5

05
1
2log4 + Elog 25 —log20
=log4? + log V25 — log 20 B1B1
=log16 +log5 —log20
_ 16 X5
= log( 20 ) M1
=log4
= log 22 B1
= 2log2 Al
05
y = X2 - 2X
> X-axis
element of volume, ov = rry26x
2 2
total volume, v= f my?dx = n] (x? — 2x)% dx
, 0 0 M1
= nf (x* — 4x3 + 4x?) dx
0 M1
1 4 17
— 5 4 3
—ﬂ[gx —-X +§x ]0 M1
1 g Y 16 . .
=7T<§X2 —2 +§><2)—0=Errcub1cumts B1 A1
05

secccncccaaa)D

=y

| I Rt

S

7
S
~

1
Area = 3 X base X height
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1, ——
A=3 |OS||RT|
24 = |0S||0R sin 6 M1
1 .
24=3]srsmo]
24 = |sf ] Isine| .
Squaring both sides gives,
2 2
44% = |r| |s| |sin2 0| M1
2, 2
44% = |r| |s| |1 — cos? 0| B1
2 N 2 - 2 2
a8 =[] [s| = e[ [s] teos? ol
2 2 2
a4 =[] |s| = ([s][r1cos01) B
butr.s = |s| |r|cost9
2 ~2 - - E
w4A% = |1~'| |§| - (1:.5) , as required B1
(b) 2 2 2
s =[] o] - (r-s)
_ 2 212 (W
aa? = (V22 +32) (Viz+a?) -[(3) ()] M1M1M1
44?2 =13 x 17 — (2 + 12)? M1
4A% = 25
24=5 B1
A = 2.5 sq. units Al
12
10 let z=5+12i
|z]| =+/5% + 122 =13
12 B1
arg(z) = tan™! (?) = 67.38° B1
%z = 13(cos 67.38° + i sin 67.38°) B1
For the hence part:
YGE+120) =3z
1 67.384+360n\ . . (67.38+360n
=133 [cos (T) +isin (f)] B1
= 13§[cos(22.46 + 120n) + isin(22.46 + 120n)]
Whenn =0
1
7, = 133[c0s22.46° + i sin 22.46°]
1
= 133[0.9241 + 0.3820i] = 2.17 + 0.90i ,Irll
Whenn =1
1
z, = 133[c0s(22.46 + 120) + i sin(22.46 + 120)] M1
1
= 133[cos 142.46° + i sin 142.46°] B1
1
= 135[—0.7929 + 0.6093i] = —1.86 + 1.43i Al

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

Whenn = 2
1
2, = 133[c0s(22.46 + 240) + i sin(22.46 + 240)] 1
1
= 133[c0s 262.46° + i sin 262.46°] B1
1
= 133[—0.1312 — 0.9913i] = —0.03 — 2.33i Al
12
11 (a).
3
lety =
(1—2x2)
du
u = x3, — = 3x?
dx B1
1 1
z dv 1 -z
v=_1-2x%", —==(1-2x%) " x(—4x)
dx 2 §
— _2x(1—-2x?) °
du dv B1
dy _ Vo Y&
dx v2
1 i1
9,22 2 3 Y N
:(1 2x%) X 3x% +x% x 2x(1 — 2x%) M1 M1
(1-2x2)
1 _1
O 3x2(1-2x) +2xt(1-2x%)
a (1 —2x2)
_1
x2(1—2x2) ° [3(1 = 2x?) + 2x?]
= B1
(1—2x2)
\ x2(3 — 4x3?)
1 -2x2)%2 Al
(b). ,
d d (4=l
—(T3 =——
dl d\ g
dT  4m?
2T —=— M1 M1
dl g
2
ar _ 4n” B1
dl  2gT
but, oT ar X 6l
o ¥
ST 4m? 2
= — X —
29T~ 100 M1
ST — 412l
~100gT
t inT =L %100 = (L . 1) x 100
percentage errorin T = — = T00g7 " M1
2 2
=47rl=4-7'rl>< 9 _ A1
gT? g 4m?l
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12
12 (a).
L.H.S = tan 46 = tan(26 + 20) = tan20+ta“20
= ranfg=tan — tan 26 tan 20 M1
2t 4t
2tan 26 2 (1—t2) (1—t2)
= = = B1 M1 B1
1 —tan? 260 2t \? (1—f2)2—4f2]
1- (1—t2) (1-t2)2
4t(1 — t?) 4t(1 —t?) .
= T e T -4 = e 11’ as required B1 B1
(b).
sinx + sin5x = sin 2x + sin4x
sin 5x + sinx = sin4x + sin 2x
26 <5x+x) <5x—x)_2 . <4x+2x) (4x—2x)
sin > cos > = 2sin > cos 2 M1 M1
sin 3x cos 2x = sin3x cosx
sin3x cos2x —sin3xcosx =0
sin 3x (cos 2x — cosx) = 0
. L (2x+x\ | [(2x—x B1
sin 3x [—2 sin ( ) sin ( )] =0
2 2
2sin3 .(3x)_(x)_0 M1
sin 3x sin > sin 5) =
in3x = 0 '(?’x)—o in(3) =0
sin3x = 0, or, sin 5)=0 or, sin 5) = B1
for sin3x = 0, 3x = 0°,180°,360°, 540°,
= x = 0°60°,120°,180°
3x 3x
for sin (7) =0, > = 0°,180°, = x = 0°,120°
forsin(f)—O f—00 =x=0°
2 ’ 2 ’
For the range 0° < x < 180°, B1
x = 0°,60°120°180°
12
13 (a).
=4 _8_ 2
a=%  TEZT B1B1
g - rt—1
L
2101
S10 = (2_1>=4092 M1 A1
(b).
Term G.P A.P sequence
First a, a, a, —a,
term
Third a, x 2?2 a,+2x3 4a,—a, — 6
term = 4q, =a,+6 Bl
Sixth a; x 25 +5x3 32a; —a,
term = 32a, =a,+15 —15 Bl

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

4a, —a,— 6 =14, =4a;,—a, =10 — (1) B1
32a; —a, —15=179, = 32a,—a, =94 —(2) B1
Equation (2) — (1) gives:
32a, — a, = 94| — (2)
—l4a;,—a,=10]|—5 (1) M1
| 28a, =84
a, =3 Al
From equation (1),
4x3—a, =10, =a,=2 M1 A1
(i). The first term of the A.P is 2.
(ii). The first term of the A.P is 3.
12
14 (a).
2 12
f sin5x cos3xdx = Ef (sin 8x + sin 2x) dx M1
0 0
171 1 1 2
=E[—§c058x—§c052x]0 M1
=~ (geostn +ge0sm) - (geosozeose)] ™
=—5||geos4m +5cosm g cos 5 cos
6363 "
2I\8 2 8 2
_1 Al
2
(b).
3 2x
let 4x? = 9tan?u, =x= Etanu and u = tan™?! <?)
dx 3 d 3 d
_ —3 = —
du = 3 eciu, x =5 sectudu B1
f dx d_f 1 (3 2d)_3fsec2ud
9+ 42T | 94 otanzu ZSeC we) =7 9secun ™ |1
1
du=—-u+c= —t 1( )
f u=zutc=ctan B1
V3 RE]
f? dx [ 1 (Zx)] 2
, 9+4x? 6 3 /1,
1 2 3
=—|tan"!|=x—]—tan710
s[an (3 2) an ] M1
1/ T
=:(z-9) =3 M1 A1
12
15 (a).
X2 y?
x?  (mx+c)?
a? b? !
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50 15

b2x% + a?(mx + ¢)? = a?b? M1
b2x? + a?m?x? + 2a’mcx + a%c? = a?b?
(b% + a®m?)x? + 2a’mex + a?(c? = b)) =0 — (1) B1
Comparing equation (1) with the general quadratic equation
Ax? + Bx + C = 0, it implies that
A = (b% + a®*m?), B = 2a’mc, and,
C =a?(c*-b?)
Therefore, for tangency,
BZ—4AC =0
(2a?mc)? — 4a?(c? — b?)(b? + a’>m?) =0
4a*m?c? = 4a®(c? — b?)(b? + a*m?) M1
a’m?c? = b%c? + a*m?c? — b* + a’>m?b?
0 = b%c? — b* + a?m?b? M1
0 =c%—b?+a?*m? B1
c? =b% +a’*m?
(b)_ B1
y=mx+c
— 2 2 2 2m2
0 =m x+/(a? + b2) + /(b2 + a?m?) M1 M1
-my/(a? + b2) = +/(b? + a?m?)
m?(a? + b?) = (b? + a’*m?)
m2a? + mib2 = b? + a’m? M1
m2b? = b?
m? =1 B1
m =%l A1A1
The gradients are 1 and —1.
12
16 (a). Let @ be the temperature of the body at a time ¢.
do
i x (6 —10) B1
de
T —k(6 —10) B1
Where k is the proportionality constant.
de
[ *a
In(@ —10) = —kt + ¢ M1 M1
But 8 = 60°C whent =0,
In(60 —10) = —k X0 +¢, = ¢ =1In50 M1 B1
In(6 — 10) = —kt +In50
1 (0 - 10) =kt
"\ Ts0 /7
Also 6 = 50°C when t = 15,
50 —-10
ln( 50 ) =1k M1
In0.8 = —15k
In0.8 B1
15 |
In (0 10) —¢ n0.8 B1

Accept: 8 = 10 + 50e ¢, where k = _lnl(;.s
(b). When 6 = 30°C,
ln<—30_10)=tlnﬁ M1
50 15
In0.8
In04 =t = B1
151n 0.4 _
= o8 61.5943 minutes Al
12
wkEND***
P425/2
APPLIED
MATHEMATICS
PAPER 2
Nov./Dec. 2018
3 hours

UGANDA NATIONAL EXAMINATIONS BOARD
S.6 MATH 2 UNEB 2018

Time: 3 Hours

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.

Section A (40 Marks)

Answer all the questions in this section

Qn 1: A stone is thrown vertically upwards with a velocity of 21 m s™2.

Calculate the:
(a). maximum height attained by the stone. [3]
(b). time the stone takes to reach the maximum height. [2]
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1

Qn 2: Two events 4 and B are such that P(A/B) = %, P(B) = Land P(A) = :

T4

Find:
(a). P(ANB). [2]
(b). P(AUB). [3]

Qn 3: The table below shows how T varies with S.

T -2.9 -0.1 2.9 3.1

Section B (60 Marks)
Answer any five questions from this section. All questions carry equal marks.
Question 9:

The frequency distribution below shows the ages of 240 students admitted to a
certain University.

S 30 20 12 9

Use linear interpolation/extrapolation to estimate the value of:
(@). T whenS = 26. [3]
(b). SwhenT = 3.4. [2]

Qn 4: A particle of mass 15 kg is pulled up a smooth slope by a light
inextensible string parallel to a slope . The slope is 10.5 m long inclined

atsin™! (g) to the horizontal. The acceleration of the particle is

0.98 m s~2. Determine the:

(a). tensionin the string. [3]
(b). work done against gravity when the particle reaches the end of the
slope. [2]

Qn 5: The price index of an article in 2000 based on 1998 was 130. The price
index of the article in 2005 based on 2000 was 80. Calculate the:
(a). price index of the article in 2005 based on 1998. [3]
(b). price of the article in 1998 if the article was 45,000 in 2005. [2]

Qn 6: Two numbers A and B have maximum possible errors e, and e,
respectively.
(a). - Write an expression for the maximum possible error in their sum.
(b). IfA =2.03and B = 1.547, find the maximum possible error in
A+ B. [5]

Qn 7:In an equilateral triangle PQR, three forces of magnitude 5 N, 10 N and 8
N act along the sides PQ, QR and PR respectively. Their forces are in the
order of the letters. Find the magnitude of the resultant force. [5]

Qn 8: A biased coin is such that a head is three times as likely to occur as a tail.
The coin is tossed 5 times. Find the probability that at most two tails
occur. [5]

Age (years) Number of students
18—<19 24
19—-< 20 70
20—< 24 76
24—< 26 48
26—< 30 16
30—< 32 6
(a). Calculate the mean age of the students. [4]
(b). (1). Draw the histogram for the given data.
(ii). Use the histogram to estimate the modal age. [8]

Question 10:

A particle of mass 4 kg starts from rest at a point (Zi -3j+ k) m. It moves

with acceleration a = (4i +2j — 3k> m s~2 when a constant force, F, acts on

it. Find the:

(a). forceF. [2]
(b). velocity at any time t. [4]
(c). work done by the force Fafter 6 seconds. [6]

Question 11:
(a). Use trapezium rule with 6-ordinates to estimate the value of
T

fof(x + sin x) dx, correct to three decimal places. [6

(b). (1). Evaluate fOE(x + sinx) dx, correct to three decimal places. [3

(ii). Calculate the error in your estimation in (a) above. [2
(iii). Suggest how the error may be reduced. [1

Question 12:
A random variable X has a normal distribution where P(X > 9) = 0.9192 and
P(X < 11) = 0.7580. Find:
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(a). thevalues of the mean and standard deviation. [8]
(b). P(X >10). [4]

Question 13:
The figure below shows a uniform beam of length 0.8 metres and mass 1 kg.
the beam is hinged at 4 and has a load of mass 2 kg attached at B.

s

N
N
N
N
B
Lo 04m -
l‘ »
P 0.8m =
2 kg

The beam is held in a horizontal position by a light inextensible string of length
0.5 metres. The string joins the mid-point M of the beam of a point C vertically
above A. Find the:

(a). tensionin the string. [8]
(b). magnitude and direction of the force exerted by the hinge. [4]

Question 14:

(a). Draw on the same axes the graphs of the curvesy = 2 — e *and y = vx
for2 <x <5. [5]

(b). Determine from your graphs the interval within which the root of the
equation e™ + vx — 2 = 0 lies. Hence, use Newton Raphson’s method to
find the root of the equation correct to 3 decimal places.

(7]

Question 15:
The table below shows the number of red and green balls put in three identical
boxes A, B and C.

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

Boxes A B C
Red balls 4 6 3
Green balls 2 7 5

A box is chosen at random and two balls are then drawn from it successively
without replacement. If the random variable X is “the number of green balls
drawn”,

(a). draw a probability distribution table for X. [6]
(b). calculate the mean and variance of X. [6]

Question 16:

At 10:00 am, ship 4 and ship B are 16 km apart. Ship 4 is on a bearing N 35° E
from ship B. Ship A4 is travelling at 14 km h™! on a bearing § 29° E. Ship B is
travelling at 17 km h™1 on a bearing N 50° E. Determine the:

(a). velocity of ship B relative to ship A. [5]
(b). closest distance between the two ships and the time when it occurs. [7]
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SNo. | Working Marks
1 (a).
v =u?-2gs
0 =212 —2x 9.8 X Apax M1
441 = 19.6hpy
Rpax = e 225
max = g = <40 M M1 A1
(b).
v=u-—gt
0=21-98xt M1
9.8t =21
t=2.1429s Al
05
2 (a).
P(ANnB) = P(B).P(A/B Lz
(b).
P(AUB) = P(A) + P(B) —P(ANB)
1 . 1 1 7
5 4 10 20 M1M1A1
05
3 (a).
-2.9 T -0.1
30 26 20 B1
T-(-29) 26-30
—0.1—(=29) 20-30 M1
T+29 —4
28 ~ —10
T=04x28-29=-1.78 Al
(b).
2.9 3.1 3.4
12 9 S
S-9 34-31
12-9_ 29-31 M1
$-9 03
3 7 —02
S=-15x3+9=45 Al
05
4

4
sin™? (7) = 34.8499°

15g N 159c0s34.8499°
N
&
@
\oﬁ
(a)
T —15gsin6 = 15 x 0.98
4
T—15><9.8x7=14.7 M1 M1
T —84 =147
T =98.7N A1
(b). .
Vertical height, h =10.5sin8 = 10.5 X 7 =6m
Work done against gravity = mgh
=15x%x9.8%x 6 =882]
M1 A1
05
5 (a).
P, P,
299 100 = 130, = Pjgog = —
1998 1.3
Pso05 _ — M1
X100 = 80, = Pyp05 = 0.8P5000
2000
_ Paoos _ 1.3 _
Loos = X 100 = 0.8P,4g¢ X X 100 = 104 M1 A1l
Pig9g Ps000
(b). ,
Lyoos = =22 x 100
P98
45,000
4 = x 100 M1
1998
_ 4500000 _ hs 43,269.23077 Al
1998 = 104 shs 45, .
05
6 (a).
Maximum possible error in sum = |e,| + |ep| B1
(b).
A =2.03, = e, = 0.005 B1
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B = 1.547, = e, = 0.0005 B1
Maximum possible error in (4 + B)
=10.005] + [0.0005| = 0.0055 M1 A1
05
R
60° .
i Q
P 5N
Let F be the resultant force,
_ (5 —10 cos 60° 8cos 60 _ 4
F=(0)*+(Gosmeor ) * (gsimeoe) = (15.5885) N | BLBIMI1
Magnitude, ~ |F| = /42 + (15.5885) ~ 16.0935 N M1 AL
05
let P(T) =t, = P(H) =3t
1
but t+3t=1, =>t=z
~p=025, q=1-025=0.75, n=>5 B1
Let X~B(5, 0.25)
P(X<2)=P(X=0)+P(X=1)+P(X =2)
= 0.2373 + 0.3955 + 0.2637 M1 M1iM1
= 0.8965 Al
05
Age f x fx | Class c fl/c B1-for x
(years) boundari
es B1-for fx
18—< 19 24 18.5 444 | 18 —-19 1 24
19-<20 | 70 | 195 | 1365| 19-20 | 1 | 70 | |BiforXfx
20—< 24 76 22.0 1672 | 20—-24 4 19
B1-class
24-<26 | 48 | 250 | 1200( 24-26 | 2 | 24 | | pioundaries
26—< 30 16 28.0 448 | 26 —30 4 4
30—< 32 6 31.0 186 | 30 —32 2 3 B1-for f/c
Total 240 5315
().
M —fo— 5315—22 1458
ean age = SF - 240 22 years M1 A1l
(b). (@)

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

I 'J‘N
B e R R R St
» T
[
o 50+
g HE
®
Z 4o+ |
2 m
w fern
30+
—
A0
o 1¥1 [ 1
1 T
[ERg P st e s g Hiab e

~ Class boundaries

(ii). Fror; the histogram, the modal age is 19.5 years.

B1-axes
B2-bars

M1-attempting
to find mode

Al
12
10 (a).
4 16
F=ma=4( 2 |=| 8 |N M1 A1
- - -3 —12
(b).
<0> ( : )
v=utat=(0)+t| 2
Y NG M1 M1
0 -3
S (4—ti + 2tj — 3tk) ms™! Al
(c). When t = 6s,
1 0 4 72
displacement,s =ut +-at> =6(0|+18( 2 |=( 36 |m | MIMiIM1B1
N B
0 -3 —54
16 72
Workdone=F.s = 8 |.| 36 M1
"7 \—12/ \-54
= 1152 + 288 + 648 = 2088] M1 A1
12
11 (a).
. 0
Yn = Xp +sinx, , h:6—1_ﬁ B1
n Xn Yo, Vs Vi Vs
0 0 0
1 T 0.62318
10 B1-for x,
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2 T 1.21610 Equation (2) — (1) gives,
5 B1-for y,, ys 2=21c M1
3 3n 1.75149 o = 0.9524 Al
10 B1-fory,, ...y, From equation (1),
4 2n 2.20769 U=9+ 140 =9+ 1.4 % 0.9524 = 10.3334 M1 A1
5 The value of the mean is 10.3334 and the standard deviation is
5 T 2.57080 0.9524.
Z ().
sums 2.57080 5.79846 10 — 10.3334
. . P(X>10)=P(Z>W)=P(Z>O.3SO) M1
2 ) _ = 0.5 —¢(0.350) = 0.5 — 0.1368 = 0.3632
-fo (x +sinx) dx ~ Zh[(}’o+y4)+2(y1+ +¥3)] M1 A1
1= 2.57080 + 2 X 5.79846] = 2.22546 22
~EXEX[. +2x5. ]=2. M1 13 .
~ 2.225 (3d.p) N
(b). (). Al \
: 1 : N
] (x +sinx) dx = [—x2 — cos x]
0 2 0 M1
(1 n? T 1 N
= EXT—COSE —(EXO—COSO) M1 ::
2 N
=§—0+1=2.234(3d.p) B1 A B
(iD). 0.4m
Error = |2.234 — 2.225| = 0.009 M1 A1 >
(iii). The error may be reduced by increasing the number of B1 : J J
ordinates. 1gN 2gN
From triangle AMC,
12 0.4
12 (). cosq =go= 0.8, sina =1 —cos?2a =+/1—(0.8)2=0.6 B1
P(X >9) = 0.9192 Taking moments about 4,
P(Z > z;) = 0.9192 T X 04sina=1g x04+2g x0.8
0.5+ ¢(—2z;) = 0.9192 Tx04x%06=98x04+2x98x%08 M1 M1
¢(—z,) = 0.4192 0.24T = 19.6
-z, = $71(0.4192) = —1.400 T =81.6667 N Al
z; = —1.400 B1 (b).
9—u - _14 Resolving vertically,
4 ' y +81.6667sina = 1g + 2g
9—pu=-140 — (1) B1 y +81.6667 x 0.6 =3 X 9.8 M1 M1
y =29.4—49.00
P(X <11) = 0.7580 y=-19.6N B1
P(Z < z;) = 0.7580 Resolving horizontally,
0.5 + ¢(z;) = 0.7580 x = 81.6667 cosa
¢(z,) = 0.2580 B1 x = 81.6667 X 0.8 M1
z; = ¢7(0.2580) X = 653334 N
2, = 0.700 B1 Let F be the force exerted by the hinge,
11—u
=0.7
o
11-u=070 —(2) B1
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F = /(65.3334) + (19.6)2 = 68.2101 N

19.6 M1 A1
tanf = m ) = 60 =16.6992 M1 D
The force exerted by the hinge is 68.2101 N in the direction
16.6992° below the positive horizontal.
12
14 let,y, =2—e7%, ¥y, =Vx
X 2.0 2.5 3.0 3.5 4.0 4.5 5.0
y, |1.86 [1.92 [1.95 [1.97 |1.98 |1.99 |1.99 B1
y, | 141 |1.58 [1.73 |1.87 |2.00 | 212 | 2.24 B1
8
! ~
234
22t
Bl-y=2—e*
Bl-y =x
B1-axes
""""""""""""" M1-indicating

Root

SesmAssssssEmssNsAAsEssmssassasEasnannssaasnsncasnassasnans

P, ]
¥
-

where the root
is.

From the graph, the roots lies between x = 3.5 and x = 4.0.
For the hence part:

f)=e*+Vx—-2, =f(x)=e*
f(xn)

xn+1=xn_m ,
n

_(e‘x"+\/x—n—2)><2\/x—n

1
4+ —=
2Vx 2Vx

wheren =0,1,2, ......

2e % \x +1

Xp41 = X
m 2e~n [x, + 1 M1 B1
The initial approximation of the root x, = 3.5 + 8.5 X 0.05 =
3.925. B1
e™3925 1 1/3.925 — 2) x 24/3.925
x; = 3.925 - ( ) = 3.92168 B1
2273925 x /3,925 + 1
I, — %o = |3.92168 — 3.925| = 0.00332 > 0.0005
392168  \/392168 — 2) x 24/3.92168
x, = 3.92168 — ( ) B1
27392168 % /392168 + 1
=3.92120
lxy — %, | = [3.92120 — 3.92168] = 0.00048 < 0.0005
~ Root = 3.921 (3d.p) Al
12
15 (a).
P(X = 0) = P(no green from A) + P(no green from B)
+ P(no green from C)
1 %C, x*, 1 "Co x5, 1 3%C, x?3
_t 0 2 L, Lo 2 2y o 2 M1
3 6C2 3 13C2 3 8C2
_1(1><6+1><15+1><3)_1273 B1
“3\ 15 78 28 /) 5460
P(X = 1) = P(1 green from A) + P(1 green from B)
+ P(1 green from C)
_1 2C, X6y 1 6 x % 1 %¢ x °¢ M1
3 6C2 3 13C2 3 8C2
_1(2><4-+7><6+5><3)_8777 B1
"3\ 15 78 28 /16380
P(X = 2) = P(2 green from A) + P(2 green from B)
+ P(2 green from C)
1 %, x*, 1 7C, x%, 1 °C, x?3C
o 2 o 1, b2 0 1y & 0 M1
3 6C2 3 13C2 3 8C2
_1(1><1+21X1+10X1)_946 B1
“3\ 15 78 28 /7 4095
Alternatively:

P(X = 0) = P(no green from A) + P(no green from B)
+ P(no green from C)

—1><4x3+1x6x5+1><3><2—2+5+1—1273
T37675 3713712 3787715 ' 78 28 5460
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P(X = 2) = P(2 green from A) + P(2 green from B)
+ P(2 green from C)

_1X2X1+1X7X6+1X5X4_1 7+5_946
37675 3713712 37877 45 78 42 4095

P =1) =1 (1273 L 046 ) 8777
T 5460 = 4095/ 16380
x P(X =x) xP(X x2P(X = x)
= x)
0 1273 0 0
5460
1 8777 8777 8777
16380 16380 16380
B1-for P(X = x)
2 946 1892 3784
4095 4095 4095
Total 467 2657
468 1820
®) 467
E(X)=ZxP(X=x)=EZO.9979 1AL
all x
2
Var(X) = Z x?P(X = x) — [Z xP(X = x)]
all x all x
= P (467)2 = 0.4642 M1 M1 A1
71820 \468/ ~
12
16 Method 1: Geometrical method
().
“va) vg=17 kmh™
w
\‘zﬁi 50
B1 B1
29° |
va=14kmh”'
a =180 — (50 + 29) = 101° M1 B1

BUy = \/172 + 142 — 2 x 17 X 14 cos 101° = 23.9964 km h™?!
sinf sin101° ) 14sin101° 0.5727
= =3 = —= ().
4 L, sinf = 39964 ’

= f = 34.9388°

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

B =50 —34.9388 = 15.0612°
Direction = N 15.0612° E

N 15.0612°E.
(b).

0 =35-15.0612 = 19.9388°
Dypin = AC = 16 5in 19.9388° = 5.4563 km
BC _ 16c0s19.9388°
v, 239964

tmin =
BVa

1000 hours

4+ 0038 hours

1038 hours

distance between them is 5.4563 km.
Method 2: Vector method

The velocity of B relative to A is 23.9964 km h™in the direction

= 0.6268 hours = 38 minutes

The ships are nearest each other at 10:38 am and the closest

>
>
AN

N 23.1721 km h™'

I_

6.2354 km h™’'

(a).
_ ( 14sin29° —1 _ (17sin50° -1
Ta= (—14 cos 29°) kmh™, g = (17 cos 50°) km h
S :(17sin50°)_(14sin29°)
i N NC . %55‘525 50° —14 cos 29°
— . -1
= (23.1721) km h
Magnitude, | zv,| = /(6.2354) + (23.1721)2
= 23.9964 kmh™?
\Y 0
N BVA

Al

B1-for Dmin

B1-for relative
path

M1 A1

M1 B1

Al
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6.2354

tanf = m ) = 6 = 15.0610

Direction of zv, =N 15.0610° E
®) 16sin35 9.1772
_ (—16sin35°\ _ /1 —9.
84 = (—16 cos 35°) _9(1—717351064) ]‘62354
sTa () = pTa +150a = —13.’.1064) (25.1721)
91772 ).( 6.2354 )

B |BCA' 8Ya | _ |(—13.1064 23.1721
(23.9964)2

tmin - 2
BVa

|-57.2235 — 303.7028| .
= = 0.6268 hours = 38 minutes

(23.9964)?
_(—9.1772 6.2354
574 (0:6268) = (T3 oey) +06268 (57701 )

_ (—5.2689
=( 1.4179 ) km
Dyin = |BrA (0.6268)| =/(=52689)% + (—1.4179)?
= 5.4563 km
1000 hours
4+ 0038 hours

1038 hours
~ The ships are nearest each other at 10:38 am and the closest
distance between them is 5.4563 km.

12

*kKEND***

P425/2
APPLIED
MATHEMATICS
PAPER 2
Nov./Dec. 2017
3 hours

UGANDA NATIONAL EXAMINATIONS BOARD
S.6 MATH 2 UNEB 2017

Time: 3 Hours

NAME:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.
» Show your working clearly.

COMB:

Section A (40 Marks)

Answer all the questions in this section

Qn 1: A particle is projected from a point O with speed 20 m s at an angle of
60° to the horizontal. Express in vector form its velocity v and its
displacement r, from O at any time ¢ seconds. [5]

Qn 2: The probability that a patient suffering from a certain disease recovers is
0.4.1f 15 people contracted the disease, find the probability that:
(a).  more than 9 will recover. [2]
(b). between five and eight will recover. [3]

Qn 3: The table below gives values of x and the corresponding values of f(x).

0.1 0.2 0.3 0.4 0.5 0.7

X
fx) 421 3.83 3.25 2.85 2.25 1.43
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(a).
(b).

f(x) whenx = 0.6.
the value of xwhen f(x) = 0.75.

[3]
(2]

Qn 4: In a square ABCD, three forces of magnitudes 4 N, 10 N and 7 N act along
AB, AD and CA respectively. Their directions are in the order of the
letters. Find the magnitude of the resultant force. [5]

Qn 5: A box A contains 1 white ball and 1 blue ball. Box B contains only 2 white
balls. If a ball is picked at random, find the probability that it is:
(a). white.

(b). from box A given that it is white.

[3]
[2]

Qn 6: Given thaty = % + x and x = 2.4 correct to one decimal place, find the

(5]

limits within which y lies.

Qn 7: The table below shows the retail prices (shs) and ammount of each item
bought weekly by a restaurant in 2002 and 2003.

Item Price (Shs) Ammount
2002 2003 bought
Milk (per litre) 400 500 200
Eggs (per tray) 2,500 3,000 18
Cooking oil (per litre) 2,400 2,100 2
Baking flour (per packet) | 2,000 2,200 15

(a). Taking 2002 as the base year, calculate the weighted aggregate
price index. [3]
(b). In 2003, the restaurant spent shs. 450,000 on buying these items.

Using the weighted aggregate price index obtained in (a), calculate
what the restaurant could have spentin 2002. [2]

Qn 8: The engine of a lorry of mass 5000 kg is working at a steady rate of
350 kW against a constant resistance force of 1000 N. The lorry ascends
a slope of inclination 8° to the horizontal. If the maximum speed of the
lorry is 20 m s™%, find the value of 6. [5]

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018
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Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

A discrete random variable X has a probability distribution given by

P(x =2 =

Question 9:

wherek is a constant.
Determine:

(a). thevalue of'k.

(b). P(2<X<5).

(c). Expectation, E(X).
(d). Variance, Var(X).

Question 10:
A particle of mass 3 kg is acted upon by a force F = 6i — 36t%j + 54tk

kx
0

’

’

x=1,273,4,
otherwise.

5:

[3
[2
[3
[4

el e e

Newtons at time t. At time t = 0, the particle is at the position vector
i —5j — kand its velocity is 3i + 3jm s™!. Determine the:

(a).
(b).

position vector of the particle at time t = 1 second.

distance of the particle from the origin at time t = 1 second.

Question 11:
A student used the trapezium rule with five sub-intervals to estimate

3
fz (X2—3)

X

Determine:
the value the student obtained.
the actual value of the integral.

(a).
(b).
(©).

(i).
(i).

Question 12:
The times taken for S5 students to have their lunch to the nearest minute are
given in the table below.

(a).
(b).

dx correct to three decimal places.

the error the student made in the estimate.
How the student can reduce the error.

Time (minutes)

3-4

5-9

10-19

20-29

Number of students 2

7

16

21

Calculate the mean time for the students to have lunch.

(i).

Draw a histogram for the given data.
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(ii). Use your histogram to estimate the modal time for the students to
have their lunch. [8]

Question 13:
A non-uniform rod AB of mass 10 kg has its centre gravity at a distance %E
from B. The rod is smoothly hinged at A. It is maintained in equilibrium at 60°

to above the horizontal by a light inextensible string tied at B and at a right
angle to AB. Calculate the magnitude and direction of the reaction at A. [12]

Question 14:

By plotting graphs of y = x and y = 4 sin x on the same axes, show that the
root of the equation x — 4 sinx = 0 lies between 2 and 3.

Hence use Newton Raphson’s method to find the root of the equation correct to
3 decimal places. [12]

Question 15:

The number of cows owned by residents in a village is assumed to be normally
distributed. 15% of the residents have less than 60 cows. 5% of the residents
have over 90 cows.

(a). Determine the values of the mean and standard deviation of the cows.

(8]

(b). Ifthere are 200 residents, find how many have more than 80 cows.

[4]

Question 16:
At 12 noon, a ship 4 is moving with constant velocity of 20.4 km h™! in the

direction N 6° E, where tan0 = %.A second ship B is 15 km due north of A.
Ship B is moving with constant velocity of 5 km h™! in the direction S a®° W,
where tana = % . If the shortest distance detween the ships is 4.2 km, find the

time to the nearest minute when the distance between the ships is shrtest.
[12]

MARKING GUIDE

SNo. | Working Marks
1 _ ( ucos@ )
Y= \using - gt
:( 20 cos 60° ):< 10 )
205sin 60° — 9.8t 10v/3 - 9.8t M1 B1
_ ( ut cos @ )
T = \utsing — 0.5g¢2
20t cos 60°
(ZOt sin 60° 6 0.5 % 9. 8t2) MIL
~\106v3 - 4.9¢ B1
05
2 ().
n=15  p=04 qg=1-04=06
P(X >9) =P(X =10) = 0.0338
(b). M1A1
PG<X<8)=PX=6)+PX=7)
= 0.2066 + 0.1771 = 0.3837
M1 M1 A1
05
3 (a).
x 0.5 0.6 0.7
f(x) 2.25 Vi 1.43
y1—225 06-05 B1-mobile
143-225 07-05 M1
y1 = 0.5 X (—0.82) + 2.25 = 1.84 Al
When x = 0.6, f(x) = 1.84.
(b).
x 0.5 0.7 Xy
f(x) 2.25 1.43 0.75
x,—05 0.75-2.25
07-05 1.43—225 M1
75 0.2+ 0.5 1 0.866
=—x0. S5=—=0.
2= 82 A1
When f(x) = 0.75, x = 0.866.
05
4 Let Fg be the resultant force
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D P(A/W =M=(1XE);§=1
C Ww)=—pwn =3%3)7273
05
6 x=24, e, =005 B1
10 N4 7N B1 o 1
Upper limit = y,,4, = m + (2.4 + 0.05) = 2.8755 M1 A1
=29 (1d.p)
45° 3> L limit = L (24-005) =27582
x N 5 ower limi _ymi"_(2.4+0.05)+(' —0.05) = 2. M1 A1
4N =28 (1d.p)
(4 0 —7 cos 45° 05
Fr= (0) + (10) + (—7 sin45°) M4 Bovizontal 7 ().
_(4-35V2 orizonta . L X(Pyg03 X W)
=o-35v3 component Weighted aggregate price index = W X100
- : M1- vertical 2 (P290z X
_ ( 0-9497) N component 500 x 200 + 3000 x 18 4+ 2100 X 2 + 2200 x 15 1
5.0503 = % M1 M1
400 x 200 + 2500 x 18 + 2400 x 2 + 2000 x 15
Magnitude,  |Fg| = /(=0.9497)2 + (5.0503)2 ~ 5.139 N M1 A1 _ 100000 + 54000 + 4200 + 33000
05 ~ 80000 + 45000 + 4800 + 30000
: ~ 191200 Yy
(a). . . = T5og00 X 100 =119.65 A1
P(W/A) = 5 PW/B)=1, P(A)=P(B) = 3 (b). »
P(white) = P(ANW) + P(B nW) I= P2°°3 x 100
= P(A).P(W/A) + P(B).P(W/B) P
o N 450000
= Cx—+-x1 119.65 = M1
27272 M1 M1
1.1.3 Pongs = 20000 100 = 376,096.95
g t3=7 a 2003 119,65 R Al
(b).
_PAnW) 1 3 1 05
PUAW) ==~ =37373 M1 A1 8 v=20ms, P =350KkW,
Alternatively: =F= B = 350000 = 17500 N
W v 20 B1
1/2 At maximum speed, acceleration is zero.
A
1/2
112 B
2/2 W
1/2
B
0/2 B
P(white) = PANW) +P(BNW) = ! 1+1 2.3
= = —_— — X [ p—
white 27272727
(b).
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B1
Resolving parallel to the plane gives:
17500 — (1000 + 50009 sin #) = 5000a
16500 — 5000 X 9.8sinf =0 M1 M1
16500 — 49000sin6 =0
| 16500
SMY = 29000
6 = 19.68°
Al
05
9 (a).
x P(X =x) xP(X = x) x*P(X = x)
1 k k k
2 2k 4k 8k B1-P(X = x)
3 3k 9k 27k
4 4k 16k 64k B1-xP(X = x)
5 5k 25k 125k 5
Total 15k 55k 225k B1-x*P(X = x)
ZP(X=X)=1, = 15k =1, =>k=ﬁ M1 B1
all x
(b).
P2<X<5=PX=3)+PX=4)
7
=3k + 4k =7k = — =~ 0.4667
15 M1 A1
().
55 11
EQ) = Z XP(X = x) = 55k = > = — ~ 3.6667
L 15 3 M1 A1
(d).

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

2

Var(x) = Z X2P(X = x) — [ECO)]? = 225k — (%) M1
all x
225 /11\* 14 . 15556
~ 15 (3)_9~' B1A1
12
10 (a).
6
m = 3 kg, F= (—36t2 N
- 54t
. 1 3
OP = (—5) m, u= (3) ms?!
-1 “\o
F 1/ 6 2
a==-= 5(—3&2) = (—12t2> M1
54t 18t
2 2
v= (—12t2 dt = (—4—:?3 +c M1
- 18t 9t?
3
Whent=0,v=u= <3>
-7 0
3 3
<3>=0+c, ﬁc=<3>
0 0 B1
2t 3 2t + 3
v= (—4t3> + (3) = <~4-t3 + 3)
- 9t2 0 9t? B1
2t+3 t? + 3t
s=f<—4t3 +3>dt = (—t4+3t>+c
- 9t? 3t3 M1
AN 1
Whent =0,s = OP = <—5>
- -1
1 1
<—5)=0+c, ﬁc=<—5>
-1 -1
t2 + 3t 1 t24+3t+1 B1
s = (—t‘* + 3t> + (—5) = (—t4 +3t— 5)
3t3 -1 3t3 -1
Whent =1, B1
1+3+1 5
(135)(3)
- 3-1 2
owes=(5)+(3)-(3) "
Position vector= 0P +s=|-5]|+( -3 | =[-8
T\ 2 1
(b).
Distance from origin = /6% + (—8)2 + 12 = V101 ~ 10.05m M1 A1
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Frequency Density

— e
>

(=]
EIRIyEaan:
5,

B1-horizontal
axis

B1-vertical axis
B2-bars

B1-attempting to

}8—— peed "'. : ‘"”’E EEEHE R find mode
61 .
i i |
04 1 T T T 4|
05 45 95 145 195 245 205 345 335 445
~ Classboundary == i
(ii). The estimated the modal time is 22. Al
12

13

M1 A1
12
11 (a).
X b= 3—-2 02
In = x2-3’ =— =0 B1
n Xn Y0, Vs V1, Va
0 2 2
1 2.2 1.19565
2 2.4 0.86957 B1- x;, values
3 2.6 0.69149
4 2.8 0.57851 B1-x, values
5 3 0.5
sums 2.5 3.33522
f * 4 1h[(+)+2 + 4+ vl
, 2—3) X =St s O Ya)
1
~ =% 0.2[2.5 + 2 x 3.33522] = 0.91704
2 M1 B1
~ 0917 (3d.p) Al
(b).
3 x 1 3
Actual value = fz mdx £ [Eln(x2 - 3)]2 M1
1 1
=Eln6—§1n1=0.896 (3d.p) M1 A1l
(). ().
Error made = |0.896 — 0.917| = 0.021 M1 A1
(ii). The student can reduce the error by increasing the number
of sub-intervals. B1
12
12 (a).
Class f x fx c | f/c Class
boundaries
3-4 2 3.5 7 2 1|25-45 B1-x values
5-9 7 7.0 49 5 1.4|45-95
10-19 |16 | 14.5 232| 10| 1.6/9.5-195 B1- fx values
20-29 |21 | 245 5145| 10| 2.1]19.5-29.5
30-44 |9 37.0 333| 15| 0.6]29.5-445 B1- f/c values
Total 55 1135.5
B1-) fx
(a).
M . __fo_11355_2065
ean time, X = 7 =55~ 40 M1 A1
(b). (i)-

— 3__
let, AB =1, = AC = ZAB = 0.75]

Taking moments about A,

T x1=10g x 0.75]sin 30°
T =10x%9.8x%0.75sin30° = 36.75 N

Resolving vertically,

Y + T cos60° = 10g

B1-all forces
shown clearly

M1 M1
B1
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Y +36.75cos 60° = 10 X 9.8 M1 M1
Y =79.625N B1
Resolving horizontally,
X =Tsin60° = 36.75sin 60° = 31.826N M1 B1
Reaction at A = /X2 + Y2 = /31.8262 + 79.6252 ~ 85.75 N
Direction = tan-1 (Y) - -t (79.625) M1 A1
irection = tan™" (] = tan™" { 50—
= 68.21° above the horizontal B1
12
14 (a).
x 2.0 2.2 24 |26 |28 |30 B1
4sinx | 3.64 |3.23 |2.70 | 2.06 | 1.34 | 0.56 B1
i8¢
N
2]
|
) y=x
| \ F / B1-y = 4sinx
| Sstaey dtees : Bl-y =x
2.0+ . E t
G B1-axes
ST f E M1-indicating
i : i where the root
9 : y =4 sinx s
0.5+ i s E maaa s
Root | = 2.64
0.0 T |v T T > X
20 122 | 240 26 | 28 | 30 |

For the hence part:
f(x) =x—4sinx
f(x) =x—4sinx, f(x)=1—4cosx

X
Xny1 = Xn — }]:l((xn)) , n=20,1,2,..
n
X, —4sinx,
xn+1 = xn PR

B 1—4cosx,

M1 B1

Xo = 2.64
gy 2O4—4sin264 o B1
=s 1—4cos264
%, — x| = |2.48099 — 2.64| = 0.15901 > 0.0005
— 248099 2.48099 — 4 sin 2.48099 — 247459 B1
Yo =& 1—4c0s248099  “
[, —x1| = 12.47459 — 2.48099| = 0.0064 > 0.0005 B1
gy 27459 —4sin247459
X = & 1—4c0s247459  ©
[x3 — x,| =12.47458 — 2.47459| = 0.00001 < 0.0005
~ Root = 2.475 (3d.p) Al
12
15 (a).
P(X <60) =015 ~ = P(Z < —z)=0.15
-z, =1.036, z, =-1.036 B1
60 —u
but,z; = P —1.036, = 60—u=-10360 - (1) B1
Also, P(X>90)=005 = P(Z>z,)=0.05,
= z, = 1.645 B1
but, z, = U_“ = 1645,  =90-p=16450 >(@2) |,
Equation (2) — (1) gives;
30
30 = 2.6810, = 0=——=1119
7 7% 7681 M1A1
From equation (1);
=60+ 1.0360 = 60 + 1.036 x 11.19 = 71.59 M1 A1
~ Mean, u = 71.59, Standard deviation, o = 11.19
(b).
80 — 71.59
P(X >80)=P (z > —) =P(Z > 0.752) 1
= 0.5 = ¢(0.752) = 0.5 — 0.2740 = 0.226 B1
Number of residents = 0.226 x 200 = 45.2 M1
~ 45 residents (truncated) Al
or, ~ 45 residents (rounded off)
12
16

1
6 =tan™! (g) = 11.3099°

3
a =tan"! (Z) = 36.8699°

—TB= (8) - (105) = (_25) km
_ _ _ (20.45in11.3099° _ —55sin 36.8699°
w5 =va—vp = )~ ( )

20.4 cos 11.3099° —5c0s36.8699°

= (2749000037855) km h™*
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o YA%BOOZOSEES); t(27‘£000037855)

24.00385¢ — 15

| s (O] = /(7.000756)7 + (24.00385¢ — 15)2 = 4.2

49,0105t + 576.1848t2 + 720.1155¢ + 225 = 17.64
625.1953t2 + 720.1155¢ + 207.36 = 0

‘= —720.1155 + /(720.1155)% — 4 X 625.1953 x 207.36

2 X 625.1953
t =-0.5742, or, t =-0.5776

12

*RKEND***

© Compiled By Walugada Ronald. Tel: +256 704 989 851/ +256 785 609 713. Ndejje SSS .

Page 393

P425/1

PURE
MATHEMATICS
PAPER 1
Nov./Dec. 2016
3 hours

UGANDA NATIONAL EXAMINATIONS BOARD
S.6 MATH 1 UNEB 2016

Time: 3 Hours

CELBHIRATIONS

NAME: COMB:
INSTRUCTIONS:
» Answer all the eight questions in section A and only five questions in
section B.

» Show your working clearly.

Section A (40 Marks)

Answer all the questions in this section

Qn 1: Without using mathematical tables or a calculator, find the value of:
(V5-2)" - (V5+2)°
8v5

(5]

Qn 2: Find the angle between the lines 2x —y = 3and 11x + 2y = 13. [5]

Qn 3: Evaluate: ff 10xvV1 — x2 dx. [5]
2

Qn 4: Solve the equation Z—i =1+ y? given that y = 1when x = 0. [5]

Qn 5: Given that 2x2 + 7x — 4, x? + 3x — 4 and 7x% + ax — 8 have a common
factor, find the:
(a). factorsof2x?+ 7x — 4 and x? + 3x — 4,
(b). valueofain 7x? + ax — 8. [5]
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Qn 6: Solve the equation sin 26 + cos 26 cos 48 = cos 46 cos 66for
0<fo<-. [5]

1
Qn 7: Using small changes, show that (244)s = 3 ﬁ . [5]

Qn 8: The points A(2,—1,0), B(—2,5,—4) and C are on a straight line such that
3AB = 2AC. Find the coordinates of C. [5]

Section B (60 Marks)

Answer any five questions from this section. All questions carry equal marks.

Question 9:
(@). 1fz, =——andZ, = ==, find |Z; — Z,|. [6]

(b). Given the complex number Z = x + iy,
(i). findZ2

z+2°
(ii). show that the locus of Z—:; is a straight line when its imaginary part

is zero. State the gradient of the line. [6]

Question 10:
(a). Solve the equation cos 2x = 4 cos? x — 2 sin® xfor 0° < x < 180°. [6]
(b). Show thatifsin(x + @) = P sin(x — «) then: tanx = (E) tan a. Hence

solve the euation sin(x + 20°) = 2 sin(x — 20°)for
0°<x <360° [6]

Question 11:

Given that x = t23and = % , find iﬁ. [12]
1+t 1+t dx
Question 12:
(a). Line Aisthe intersection of two planes whose equations are
3x—y+z=2, and, x+5y+2z=6.
Find the Cartesian equation of the line. [5]
(b). Given thatline B is perpendicular to the plane 3x — y + z = 2 and passes
through the point C(1, 1, 0), find the:
(). Cartesian equation ofline B.
(ii). angle between line B and line A in (a) above. [7]

Question 13:
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1+vx
2Vx
(b). The gradient of the tangent at any point on a curve is — 2 The curve

(a). Find: [ dx. [3]

X
passes through the point (2, 4). Find the equation of the curve. [9]

Question 14:
(). The points P(at,?,2at,) and Q(at,?,2at,) are on the parabola
y? = 4ax. OP is perpendicular to 0Q, where O is the origin. Show

thatt,t, + 4 = 0. [4]
(b). The normal to the rectangular hyperbola xy = 8 at a point (4, 2) meets
the asymptotes at M and N. Find the length of MN. [8]

Question 15:
(a). Prove by induction:

1
1><3+2><4+---+n(n+2)=gn(n+1)(2n+7)

for all integral values of n. [6]
(b). A man deposits shs. 150,000 at the beginning of every year in a micro-
finance bank with the understanding that at the end of seven years, he is
paid back his money with 5% per annum compound interest. How much
does he receive? [6]

Question 16:

(@). Ifx?+ 3y? =k, where k is a constant, find % at the point (1,2). [4]

(b). Arectangular field of area 7200 m? is said to be fenced using a wire
mesh. On one side of the field, is a straight river. This side of the field is
not to be fenced. Find the dimensions of the field that will minimize the
amount of wire mesh to be used. [8]
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| 1 | 0

1 0 —u
fl 10xy/1 — x2 dx=f 10xu><—du
1 NE}

SNo. | Working Marks
1 1 (W5-2)-("5+2)° (V5—2-v5-2)(V5—2+5+2) -
8v5 8v5 numerator
_ —4x2V5
85 B1B1A1
05
2 for, 2x —y =3, =my =2 B1
11
for, 11x + 2y =13, =m2——7=—55 B1
my —my
tanf = —
1+mym,
tang — 2 —(-5.5)
M T 2% (=55) M1
tan8 = —0.75 B1
6 = 143.1301° Al
05
3 d H 3 7
2 (1 — 42 - _ e W
but, dx(i x?) 2x><2(11 x?) B1
d z 0 z 10
2 (1 — 42 b, § \Y; e
dx(l x?) ><3_3 3x(1—x2) ><1_3 B1
10 r d F 2
—— | —=a-x»" dx=f10x(1—x2)2 dx
3 ) dx
1 10 EnE
%2 N Dby T
J;lel x2dx [3(1 x?) ]1 M1
2 2
10 3
=——10-(0.75
3< (075) ) M1
10/ 3V3
T3 8
5v3
=%_~2.1651 A1
ALT:
let, u=+1-—x2
u?=1-x«?
2w,
ua— X
—u
dx =—du
X
x u
1 V3
2 2

— 2 —
= f_lOu du = u]\r
2
—0+10>< \/5
B 3 2
_10 33
_\/§ 5
5v3
=——~= 2.1651
4
05
dy
— =1 2
dcalc ty
Yy _
el M1
tanly=x+c¢ M1

Buty = 1whenx =0,

11=0+c
-
T3 B1-must be in
T .
tanly=x+— radians
a B1
y = tan (x + Z)
Al
05
().
2x%2+7x—4=2x>+8x—x—4
=2x(x+4)—(x+4)
=2x-Dxx+4) B1
X’ +3x—4=x>+4x—x—4
=x(x+4)—-(x+4)
=(x-DHx+4) B1
(b).
The common factor is (x + 4), B1
let, f(x)=7x*+ax—8
f(-49)=7(-49*+a(-4)-8=0 M1
112—-4a—-8=0
104 = 4a
a =26 Al
05
sin 26 + cos 260 cos 48 = cos 40 cos 66
sin 260 = cos 46 cos 68 — cos 26 cos 46
sin 20 = cos 46 (cos 60 — cos 26) B1
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sin 20 = cos 40 (—2 sin 460 sin 20) B1
sin 26 + 2sin40 sin260 cos46 = 0
sin 26 (1 + 2sin46 cos46) =0
sin26 (1 +sin86) = 0 B1
sin26 =0, or, (1+sin88) =0
for,sin20 = 0, 20 =0°, =0 =0°
for, (1 + sin86) = 0, 86 = 270°, = 0 = 33.75°
~ 6 =0°33.75°

33.75m B1
T 180 Al

6=0 3—7[

T
05

1 1
let, y+ 8y =~ (x +6x)s = (243 + 1)
1 1

y=325=(243)§=43, Sx=1 B1-both y and
dy 1 -3 1 -3 1 1 1 6x values
a5t T TEXerTaos B1
sy~s o=t
~—X =—X1l=—
YR % T 405 . 405 B1
1
(243)5 >y + 6y =3+ 705 = 3303 M1A1
05
34B = 24C
-2 2 /2
3(5)—(—1) =9 OC—<—1> M1
—4 0 0
—12 4
18 |=20C—| -2
—12 0
_8 .
16 |=20¢ M1
—12
18\ [
0c=2{ 16 |=( 8 M1 B1
—12 -6 Al
C(—4,8,-6)
05
(-
g g o 2 3+
L2430 5
o 2i(1-3D) 342
T (14301 -30) 5 M1
2046 342
T 149 5
_2i+6 342
T10 5
_i+3 3+42i B1
~ 5 5
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_i+3-3-12i
- 5 M1
pr— 1 7
=75 B1
12, — 2] = ’ ! ’ -1
1 2l = 51 =5
(b). (i) ] o M1 A1
Z+i x+yiti
Z+2 x+yi+2
_x+ O+ DG +2) —yi]
[Cx +2) + yill(x + 2) — i M1
P20 —xyi+ (xy+2y +x+2)i+ (2 +y)
B (x+2)2+y2
P4y 2+ ) + Ry +x+2)i M1
- 2 2
) x+2)>2+y B1
(ii).
. 2y +x+2
Imaginary part = m = 1
2y+x+2=0
1
y=—--x-1
. 2 W2 A1l
The locus is in the form y = mx + ¢ hence a straight line.
1
Gradient = ——
2 Al
12
10 (a).
cos2x = 4 cos?x — 2sin’ x
cos2x = 2(1 + cos 2x) — (1 — cos 2x) B1B1
cos2x =2+ 2cos2x — 1+ cos2x
=1+ 2cos2x B1
cos 2x = —0.5 B1
2x = 120°,240° B1
x = 60°,120° Al
(b).
sin(x + @) = Psin(x — a)
sinx cosa + cosx sina = P(sinx cos @ — cos x sin a) B1
Dividing throughout by cos x cos a gives:
tanx +tana = Ptanx — Ptana M1
tana + Ptana = Ptanx — tanx
tana(1+P) =tanx (P —1)
t (1 P) =t
ana|p—7) = tanx
= tanx = (P * 1)t hence sh
anx = P1 ana, ence shown B1

For the hence part,
sin(x + 20°) = 2sin(x — 20°)
By comparison, a« = 20°, P = 2.
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¢ _ (P + 1)t
anx = ZP _11 an a
_(%F o M1
tanx = (2 — 1)tanZO
tanx = 1.0919 M1 A1
x =tan"!1.0919 = 47.52°,227.52°
12
11 d«  (1+ t3)(2t) — t2(3t?)
dt 1+ ¢3)2 M1 M1
C2t+2tt =3t 2t—t*  t(2—-1t?)
TTare? 0+ A+ Bl
d 1+ t3)(3t%) — t3(3¢t?
ay _ 1 +¢3)(3t%) 3t?) VM1
dt (1 +¢3)?
2 5 _ 245 2
_ 3t* + 3t 3t _ 3t B1
(1 +1t3)? (1 +t3)?
dy_dyx dt  3t? ><(1+t3)2 .3t
dx  dt Tdx (14327 t(2—-t3) (2-t3) M1 B1
d’y d [ 3t o dt
dx? "~ dtl(2—-t3)]" dx
2-t3)3) - (B)(—3t2) ([1+1t3)?
= X
(2 —¢3)2 t(2—1t3) M1 M1
6—3t3+9t3 (1+1t3)?
= X
(2 —1t3)2 t(2 —t3)
_(6+6t3)(1+1t%)?
B t(2 —t3)3
61 +t3)(1+1t3)? B1
X t(2 — t3)3
L 6(1+1t3%)°
T t(2—-t3)3
Al
12
12 (a).
3x—-y+z=2 — (1)
xX+5y+2z=6 —(2)
2 x (1) — (2) gives:
6x —2y+2z=4
_|x+5y+22=6 M1
5x =7y =-2
7y =2
x = S — (3) B1
5% (1) + (2) gives:
15x — 5y +5z =10
+| x+5y+2z2=6 M1

16x + 7z =16

_16-7z 4
== W B1
The Cartesian equation of line A is
x_7y—2_16—7z B1
. T 5 T 16
(b). (@)
3
Direction vector, t~i= (—1) B1
1
1
Position vector = | 1
0 B1
Cartesian equation of line B is
x—1 y—-1
R B1
(ii).
Forline A,
_Ty—=2 16-7z
= 16
_Ty—=2 7z-16
YT Ts T 16
1 7
d,,_(sm):;(s) B1
~ —-16/7 -16
3
d={-1
7 N 3 \
dA.dB=<5>.<—1>=21—5—16=0 M1B1
- -16. 1
K 6 — 900 Al
12
13 (a).
f1+\/id J( LI ﬁ)d f(l i +1>d
——dx = —+—]dx = =X —|dx
2Vx x| 2vx 2 2 B1
2 1
=x" toxte M1
1
=\x+-x+c
2 A1l
ALT:
let, u=+x
u?=x
5 du_
udx N
dx =2udu
14++x 14+u
J—\/—dx = | ——X2udu
2vx 2u
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1
f(1+u)du=u+§u2+c

1
= \/E + Ex +c
dy 2y
dx ~  «x
fdy _ dx
2y x M1
1
Elnyz—lnx+c B1B1
At point (2, 4),
1
E]n 4=—-In2+c
In2=-In2+4c¢ M1
c=2In2
1
51ny=—1nx+21n2 B1
Iny=-2Inx+4In2 M1
Iny = In(16x72) B1
16
— M1
Y=y
x’y =16 B1
12
14
For perpendicular lines,
Mop X Mpg = —1
Zatl—-OxZatz—O_
at,?—0" at,2—0 M1 M1
2at;  2at,
ZX 2=~
at,? " at,
4 —_—
tit,
4=—tit,
tit, +4 =0, as required B1
=) =—(®
+ dy 0
yrx L= M1
dy _ =y
dx x
At point (2, 4),
—4
Gradient of tangent = - = -2
. -1 1
Gradient of normal = =3 B1

Equation of the normal at point (2, 4) is,

y—4 1
x—2;2
y—4-=5x—1 B1
assymptotes are, y=tx B1
For the asymptote y = x
1
x—4=-x-1
2 M1
! =3
2=
X =06
M(6,6) B1
For the asymptote y = —x
1
x—4=x—
x 2x 1
2"
x=-=2
~N(-2,2)
B1
length MN = /(=2 — 6)2 + (2 — 6)2 = V80 ~ 8.9443 units M1 A1l
12
15 (a).
1
1x3+2><4+--~+n(n+2)=En(n+1)(2n+7)
Forn=1,
L.HS=1x3=3
1
RHS=2x1x2x9=3 B1
True forn = 1.
Forn =2,
LHS=1x3+2x4=11
B1

1
R.H.5=g><2><3><11=11

True forn = 2.
Suppose it’s true for n = k, the series becomes:

1
1x3+2x4—+--~+k(k+2)=gk(k+1)(2k+7)
Forn = (k + 1),
1
R.H.S =g(k+1)(k+2)(2k+9)

LHS={1x3+2x4+-+k(k+2)}+ (k+1)(k+3)
=%Mk+n@k+7y+m+1xk+$
k(e + DRk +7) +6(k+1)(k +3)
B 6
=%(k+1)(2k2+7k+6k+18)

B1-assumption

M1
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1
= g(k + 1)(2k? + 13k + 18)
1
== (e + D@K? + 4k + 9k +18) M1
1
= E(k + 1D)2k(k +2) +9(k + 2))
1
=2 (k+ )2k +9)(k +2) B1
True forn = (k + 1).
Since its true forn = 1,n = 2,n = kand n = (k + 1), then it’s
true for all positive integers of n.
(b).
R =5,P =150,000,n = 7 years
7 R AT
Total amount, Aipra = Z A,, whered4, =P (1 + M) B1
= Aotal = A1 + A+ + 4y
=P[(1 +0.05)* + (1 + 0.05)% + -+ (1 + 0.05)7] M1
= P[1.05+ 1.05% + - + 1.057]
a(r™ -1
=P % s where a =r = 1.05 B1
1.05(1.057 — 1
o Ay = 150,000 | 220 =D o6 366331 M1 M1 A1
1.05-1
12
16 (a).
x2+3y?2=k
dy
2x + GyE =0 M1
dy —2x  x
dx 6y 3y B1
Ata point (1, 2),
dy 1 1
dx~ 3x2 6 M1A1
(b).
Let x and y be the dimensions.
Straight river
X X
y
Area, A =xy=17200
_ 7200 B1
length of wire, l=2x+y

A-LEVEL MATHEMATICS PAST PAPER WITH MARKING GUIDES 2018

=2 7200
=2x+ ~ M1
al 7200
dx ~ ° 7 x? M1
For minimum length of wire, % =0
7200
Sl
7200 M1
2=—
x
x? = 3600
x=60m
7200 Al
The dimensions are 60 m by 120 m. M1 A1
B1
12

FRKEND*H*
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