P425/1 PURE MATHEMATICS UNEB 2024
WORKED MARKING GUIDE SOLUTIONS
PREPARED BY Mr. X, WANDWALI JOSHUA

SECTION A V21
NO. 1 The eccentricty of the ellipse is =
4 men 6 women
2 5 NO. 4
3 4 . 1 1 p
4 3 et9—x2_(3—x)(3+x) an
Number of ways 1 4 B
— 4 6 4r- 6 4r- 6 =
__11Cémclz+s GG+ 700G (3—x)(3+x)_3—x+3+x
Y »1=AB+x)+B3—x)
NO. 2 U = 1000cm? When x =3 When x = -3
— o 64 =1 6B =1
— 2 = — = —
N 1000 = mx“h A 3 B 3
1000 : ! = ! + !
=L h=—s "B-x)B+x) 6(3-x) 6(3+x)
X
== . 4 1

_ 2
S.A =mnx*+ 2nxh (area of circular

A = x?% + 2mx (1000 base and curved

X2 surface)
A =mx?+42000x"1

dA—Z 2000 _ZdA—O tmi A
2000
=0=2mx ——
X
, 1000 10
X~ = T ) X = ﬁcm
NO. 3 a).

4x% +25y2+8x — 100y +4 =0

4x% + 8x + 25y — 100y +4 =0

4(x%2+2x) +25(y* —4y)+4=0

4((x+ 12 -1 +25(y—2)2—-4)+4=0

4x+1)>—1+25(y—2)2—-100+4=0

4(x + 1)% + 25(y — 2)% = 100

(x+1)?  (y—2)?
25 T a4 -

Centreis (—1,2).

1

NO. 3 b). Usimg: b? = a?(1 — e?)
where a? = 25,b? = 4, 0<e<l1
B 4 = 25(1 —e?)
, 4 21 V21
ece=1——=— b
25 25 5

folﬁdx - fol [6(31— D 6+ x)] dx

-1 1 1
= ?ln(3 —x)+ gln(S + x)

_11 (3+x)
~ 6 "\3 4

0
1

0
N
“e T g™

=z In2 as required.

NO.5
Let x, be the initial population or first term of the
G.P.
, 100 + 2.75
Common ratio ,r = oo = 1.0275

nt" term = ar™1

B 2xy = x0(1.0275)"1
1.0275"
~ 10275
2.055 = 1.0275"
In(2.055)
" = In(1.0275)
n = 26.55035617 =~ 27 years.




NO. 6
Taking L.H.S:
1 — cos 2x + 2 sinx cos? x
LH.S=
1+ cos 2x

_1—-(1—-2sin’x) + 2sinx cos® x
1+ (2cos?2x—1)
_ 2sin®x + 2sinx cos” x

2cos? x
2sin’x 2sinxcos?x

= +
2cos?x 2 cos?x

= tan® x + sinx

= sinx + tan® x as required.
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A(1,2,3) C(a4,5)  B(6,7,8)

?BE@@ )-(6-

5 31=6, A=2
3a—3=A(6—a)
3a—3=2(6—qa)
3a—3 =12 - 2a
5a = 15

a=3
~a=3and A= 2.

NO. 8
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G square units.

SECTION B

NO. 9 a).

Let 12 cos 0 + 16sin0 = R cos(6 — a)
= 12cosf8 4+ 16sinf = RcosB cosa + Rsinf sina
P12 =Rcosa............ (1)
16 = Rsina ... ... ... ... (ii)
eqn ()% + eqn (ii)?
B (Rcosa)? + (Rsina)? = 122 + 162

R? = 400
R =420
R = 20 eqn (ii) + (i)
Rsina 16 4
Rcosa_ﬁ = tana—§

4
a =tan™?! (§) B a =53.13°
~12cos8 + 16sin0 = 20 cos(6 — 53.13°)

NO. 9 b)(i) At maximum cos(6 — 53.13°) =

1 (12cos6 + 165sin6),,,, = 20(1) = 20
At minimum cos(6 — 53.13°) = —1



(12cos 6 + 165sin0),,;,, = 20(—1) = —20

NO. 9 b)(ii) 12cos 8 + 16sin8 = 15

= 20cos(f —53.13°) =15
o 15
cos(6 — 53.13°) = >0
cos(f — 53.13°) = %
0 — 53.13° = cos™ ! (3)
' 4

0 =41.41°+ 53.13°
& 0 =94.54°

x% —5x — 36
2(x+3)
Critical values: x> = 5x —36 =0

i GO E R GO OIGED

NO. 10 a)
Let f(x) =x3—13x+p
x3—13x+p=(x—4)q(x)+0
when x = 4, 43 -134)+p=0
64 —52+p=0

124p=0Bp=-12
Then x3—13x+p =0

Bx3-13x—-12=0

X2 +4x +3
x—4 , x3 —13x — 12
x3 — 4x2

4x% —13x — 12

~4x? — 16x
3x — 12
3x —12

Wx3—13x—-12=(x—-4)x?+4x+3)=0
Therefore x*+4x+3=0
(x+3)(x+1)=0
either x = =3 or x = —1.

NO. 10 b)
x?—x—18
x+3
x?>—x—18
x+3 - 0
2x% —2x —36 —x(x + 3)
2(x +3)

v
(AVAR 0 IR

N =

2(1)
543
=T
either x =9 or x = —4
Also,x+3=0x=-3
x<—4 | 4<x<-3 | -3<x<9|x>9
x% —5x —36 + + — +
x+3
x < —4, —-4<x<-3, x=29
NO. 11 a)
x =sinf
dx = cosdf
0 = sin"1(x)
X 0 1
6 0 /2
1+x "/2 1+sin6

i

——dx = —_—
V1 —x2 o V1-—sinZ@

 cos 68d6

T

2
=f (1+sinB)de
0
/2
0

= (g —cos %) — (0 —cos0)

=60 —cosf

NO. 11 b).

dy

dx

dy

dx

CoS

COS

X
=sin™?! ( )
g Ny

X

N
VTF2 —x 2(1+23)7 (20
(VT+x7)’

N

it
(1+x2?)

siny =

y:

y=




dy  1+x%—x? 1

- = —

dy 1
dx ; N
251 __% 2
(1+x)2(1 1+x2>
dy 1
dx_ 3 1
(1+x2)7( ——
(1+x2)2
dy 1
dx 1+ x2
NO. 12 a)

x=—-t3+t*+1

dx
— = -3t +2t

dt
y=t’
dy
— =12t
dt
dy dy dt
dx dt dx
= 20 (—5—
(26) (—3t2 + Zt)
_ 2
T 2-—3t
J— 2 ')
M=o 3 ™7
_2 1
y=3*T3
2
m2—3

my, = m, (parallel lines)

2’ e=4—st
P23t 37 °7
6r = —2
1
-3
143 1\2
=—(-= —Z) +1
x < 3) +( 3) +
31
X =27
-(-3) -3
Y=\"3) Ty
B(31 1)
279

3 = 3
(1+x2)2cosy (1+x?)2y/1—sin?y

b)y=mx+c
31 1) 2
27’9)  ™MT3
1 2(31)
B = +c
9 3\27
1 62
978
9— 62
“= 781
51
‘T 784
~ 51
Y=3*"®

NO. 13 a). Let f(x) = In(1 — 2x)

f(0) =In(1-2(0)) =0
f'0) =1 =-20-207"

f'(0) =—
f"() =2(1-2x)7%(-2)
f') =-4(1-2x)?

f"(0) =—4
f"'(x) = 8(1 —2x)73(-2)
fIII(O) =16
Then F() = £(0) + 1 )x+f 2('0) +
| B 4x 16x3
n(1—2x)—0—2x—7— 31
oy 2y? 8x3
= —Z2X — 2X _T-I_
2
s~ In(1—2x) = —2x — 2x% — 8% + -

NO. 13 b) tan 46°
Lety =tanx y + dy = tan(x + éx)

where 8y and 6x are small changes in'y and x

respectively.
Let x + 6x = 46° and x = 45°
B dx = 46°—45°=1°

bx= =l =1+t

X = TosT = T T sec? x an? x
d

—y=1+tan2(45°)=2

dx

d
aS(Sx—>O,6y—>O.Then6yzd—z-6x

Oy =2 (17;0) %



y = tan 45°

y=1

Using y + 8y = tan(x + 6x)
T

1+ %0 - tan 46°

O+m
90 tan46° = 1.034906585

~ tan 46° = 1.035 (3dps).

9
tan 46° =

NO. 14a) Let z =x + iy
3|z — 2| = |z — 6i
3lx +iy — 2| = |x + iy — 6i]
3y (x —2)2 +y% = x2 + (y — 6)?
N(x —2)* +y*] =x*+ (y — 6)*
9(x? —4x+4+y?) =x*+y?>—12x + 36
9x2 —36x +36+9y? =x?+y2—12y + 36
8x2+8y?—36x+12y =0

x% + 2—§x+£ =0
Y -3 gV =

x? + 2—2x+E =0
y ) 23’—

which is an equation of a circle since it satisfies the
form x2 + y2 + 2gx + 2fy + ¢ = 0.

NO. 14b) z = —5 + 12i

r=lzl = (=57 +12?

r=v169 2 r =13

Im(z)
S—12

|

|

|

I

|

|
41 N \
N | v

=5 Re(z)

12
Arg(z) =m —tan™?! (?) = 0.6257n

arg(z) = 0.6257m + 2nk, k € Z

1 1 0 + 2mk .. (0 +2mk
znzrn[cos( - )+lsm< " )]

1 1 0.6257m + 2wk 0.6257m + 2wk
= 158 (LTI 2H) |, (06257 2k

2 2
fork =0,1
When k =
0.6257 2 0.6257 2
Z% = 13% [cos (#) + i sin (#)]

1

z2 = —2—3i

1

z2 = —(2 + 3i)

1
72 = +(2 + 3i)

NO. 15 a)
P(0,1,5),Q(-1,3,1)
x—3 2-y 2-z
2 2 1

x—=3 2-y 2-2z

P(0,2,5)

b) Q(—1,3,1)
2(-1)-2(3)—14+9=0
—-2-6—-14+9=0
-949=0
0=0
Since L.H.S = R.H.S, Then Q lies on the plane.

NO. 15 c)



x—3 y—2 z-2 » —In(10-2) =K —1In10

Let = = =1
T 2 T K=In10 —In8
Then 5
-3 -2 ) K=ln(—)
X =1 Y_2_ z -1 4
2 2 —1 5
Xx=22+3 y=-22+2  z=-1+2 —1n(10—M)=“n(Z)—1n10
»2(214+3)—-2(-214+2)—(-24+2)+9=0 10 5\!
AA+6+41—4+2—2+9=0 “1(10_,\,,):“(1)
A=-1 "To—m
x=2(-1)+3 px=1 10— M 4\t 4\t
y==-2-D+2 py=4 10 _<§) ’M_10_10<§>
z=—(-1)+2 wBz=3 .
R(1,43) NO. 16 b(ii) ]
N AT & L M=10—10(f)
dPR=0R—-0P=(4|-(2]=] 2 5
3 5 —2 M = 6.7232

_— = 1 -1 2 M =7 years.
QR=0R-0Q=14]—-| 3 |=|1

3 1 2

2

1
ﬁz’-Q_R’=(2)-<1>=2+2—4=0
-2/ \2

Since PR - QR = 0, then PR is perpendicular to QR.

NO. 16 a)
amM M, — M)
— “ —_—
dt 0
am =KM,— M)
dt ~ 0
am = K(10 - M)
dt
where K is a constant.
NO. 16 b(i)
am = K(10 - M)
dt

M=K
0= d dt

1
——
—In(10 — M) =Kt + C

whent=0,M =0

» —In(10—-0)=C
C=-1In10

—In(10 — M) =Kt —In10
when t=1,M =2




