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P425/1 

PURE MATHEMATICS 

     MAY 2025 

 

 

UGANDA ADVANCED CERTIFICATE OF EDUCATION 

SET 9 

Paper 1 

3 hours 

INSTRUCTIONS TO CANDIDATES: 

• Attempt ALL the questions in section A and only FIVE (5) from section B. 

• All working must be clearly shown.  

• Mathematical tables with list of formulae and squared paper are provided. 

• Clearly indicate the questions you have attempted in section B in a grid on your 

answer scripts. DONOT hand in question paper. 
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SECTION A (40 MARKS) 

 

1. Solve the simultaneous equations:

 72,123,433 =++−=+−−=−+ zyxzyxzxy            (5 marks) 

 

2. Prove that 








−

+
=








+








2sin1

2sin1

4
tan 2 .            (5 marks) 

 

3. The first term of an Arithmetic progression and Geometric progression are each 

3

2
.  Their common difference and common ratio are each to x  and the sum of 

their first three terms are also equal.  Find the two possible values of x .        

(5 marks)  

 

4. Find the point of intersection between the lines ( ) ( )kjikjir 331152 +++−+−= 

, and ( ) ( )kjijir 52498 ++++= t .              (5 marks) 

 

5. Evaluate dx
x

 







+

4

1 2

11
, giving your answer in simplified surd.      (5 marks)  

       

6. ( )0,3−A  and ( )0,3B  are fixed points.  Show that the locus of a point ( )yxP ,  

which moves such that PAPB 2=  is a circle and find its centre and radius.      

(5 marks) 

 

7. Air is pumped into a spherical balloon at a rate of 13256 −scm .  When the radius 

of the balloon is 15 cm , find the rate at which its radius is increasing.    (5 marks) 

 

8. Find the equation of the tangent to the curve 1222 =− xyyx   at the point where 

( )3,4 .                  (5 marks) 

 

SECTION B 

9a) Solve the equation:  . Check your answers.  

 (6 marks) 

 

b) Solve for  and : .       (6 marks) 

 

10a) Show that i21 +  is a root of the equation 01542 23 =++− zzz , hence find the 

other roots.           (6 marks) 

 

 

( ) ( ) ( )5236 +=+−+ yyy

x y
0)30log(log2

1)log(

=−−

=+

xy

yx
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b) If iz 21 +=  is a root of the equation 03 =++ bazz  where a  and b  are  

real, find the values of  a  and b .        (6 marks) 

 

11a) Differentiate from first principles 
x

y
1

= .    (5 marks) 

 

b) A hemispherical bowl is being filled with water at a uniform rate.  When the 

height of the water is cmh the volume is ( ) 33

3
12 cmhrh − , cmr  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 cmr 6= and the bowl fills in min1 .  (7 marks) 

    

12a) Prove that  ( ) ( )
BA

A
ABA

coscos

sin2
tantan

2
1

2
1

+
=++− B .   (5 marks) 

b) If  p=tan , q=tan , r=tan ,  prove that ( )
pqrqpr

pqrrqp

−−−

−++
=++

1
tan  , hence, 

show that  
49

2
tan

4

1
tan

3

1
tan 111 

=++ −−− .    (7 marks) 

 

13a) The profit y  generated from the sale is given by the function 32 2372 xxxy −+= .  

Calculate how many terms should be sold to receive maximum profit and 

determine the maximum profit.        (5 

marks) 

 

b) Find the area enclosed by the curve ( )xxy −= 8  and the line 12=y . (7 marks) 

 

14. Determine the turning points and asymptotes of the curve 
( )( )21

7104 2

−−

+−
=

xx

xx
y  

hence, sketch the curve.         (12 

marks) 

  

15a) If the position vectors of points A  and B  are kji 642 ++  and kji 823 ++−  

respectively, find the position vector of the point P  which divides AB  externally 

in the ratio 3:5 .        (6 marks) 

 

b)    Find the Cartesian equation of a plane through the origin parallel to the lines 

















−

−+
















−

=

2

1

1

1

3

3

r  and 
















−

+
















−

−=

6

7

3

8

5

4

r .    (6 marks) 
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16. Given that the line cmxy +=  is a tangent to the ellipse ,1
2

2

2

2

=+
b

y

a

x
  show that 

2222 bmac += .  Hence, determine the equations of the tangents at the point 

( )3,3−  to the ellipse 1
916

22

=+
yx

.     (12 marks) 

   

END 

 

 

 

 

 

 

SET 9 MARKING GUIDE 2025 

 

1.  

     3 eqn (i) – eqn (ii),  …(iv) 

     2 eqn (i) + eqn (iii),  …(v) 

   7 eqn (iv) - 10eqn (v),  ,   ,  ,  . 

 

2 2

2

tan
4

tan1

tan
4

tan

4
tan



















−

+

=







+










  

2

tan1

tan1









−

+
=




   

2

sincos

sincos









−

+
=




  












+−

++
=




22

22

sincossin2cos

sinsincos2cos
  









−

+
=





2sin1

2sin1
 

 

3 22 axaxaxaxaa ++=++++  

  ( )2

3
2

3
2 13.3 xxx ++=+  

  ( )( ) 0124,0472 2 =+−=−− xxxx  

  
2

1
,4 −== xx  

 

4 

















+
















=
















+
















−

−

t

t

t

5

2

4

0

9

8

3

3

11

5

2







 

                t4832 +=+−  …(i)    

  t295 +=+   …(ii) 

  t5311 =+−   …(iii) 

  Eqn(i) – eqn(ii)x3   
( ) ( )t

t

627315

4832

+−=+−

+=+−




  to get 

t21917 −−=−  

   1−= t  then from eqn(i) 2=  

  Substitute )(& iint  , LHS.  =−=+− 5611 RHS 

  kji 574 −+=  

 

)(.72)(,123)(,433 iiizyxiizyxizyx =++−=+−−=−+

131110 −=− zy

157 −=− zy

8127 −=− z 3=z 2=y 1−=x
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5 
dx

x
 








+

4

1 2

11
 = dxx 








+

−
4

1

2
1

2

1
 

       =  
4

1

2
1

2
2 








+

x
x  

       =   







+−


















+

2

1
12

2

4
42  

       =  












 +
−+

2

24
224  

    = 2
2

3
2 +  

 

6 ( ) ( ) ( ) ( )2222
03203 −++=−+− yxyx  

  ( )2222 96496 yxxyxx +++=++−  

  0273033 22 =+++ xyx  

  091022 =+++ xyx ,  ( ) ( ) 1605
22
=−++ yx  

 Which is an equation of a circle with centre ( )0,5−  and 4=r  

 

7 Vol of a sphere is 3

3

4
rV =  and the rate 13256 −= scm

dt

dV
  

  Vol of hemisphere is 24 r
dr

dV
=  , so 

dt

dV

dV

dr

dt

dr
=  

  


256
4

1
2
=

rdt

dr
 for 16=r ,  

( )
1

2
225

64
256

154

1 −== scm
dt

dr



 

 

8 
022 22 =−−+

dx

dy
xyy

dx

dy
xxy ,  

xyx

xyy

dx

dy

2

2
2

2

−

−
=  

  ( )3,4 ,  
8

15

8

15

2416

249
=

−

−
=

−

−
=

dx

dy
 

   Equation:  
8

15

4

3
=

−

−

x

y
,  36158 −= xy  

 

9. , square both sides 

 ,     

 ,  , , 

 ,  

 Check:  

 , L.H.S =    R.H.S 

 , L.H.S =  = R.H.S  

 Therefore, , is the only correct solution. 

 

b) ……….(i)     

5236 +=+−+ yyy

( )( ) 5236236 +=++−+++ yyyyy 21892 =++ yy

41892 =++ yy 01492 =++ yy ( )( ) 027 =++ yy

7−=y 2−=y

( ) ( ) ( )5236 +=+−+ yyy

7−=y 941 −−−− 

2−=x 114 =−

2−=x

10=+ yx xy −= 10
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  ,  ……..(ii) 

   

  ,   

 corresponding values are  respectively. 

10

a) 
If iz 21 +=  is a root, then iz 21

__

−=  the conjugate root is the other root. 

Sum of roots is 22121 =−++ ii  and product is ( )( ) 52121 =−+ ii  thus 

the equation is 0522 =+− zz . 

By long division 

1563

1563

1042

32

154252

2

2

_______________________

23

232

+−

+−

+−

+

++−+−

zz

zz

zzz

z

zzzzz

 

Thus 032 =+z  gives us 
2

3
−=z  

Other roots are 
2

3
,2 −+ i  

 

b) ( ) ( ) 02121
3

=++++ biai  

   02211 =+++−− baiai ,  ( ) ( ) 02211 =−+++− iaba  

  Thus, 022 =−a ,  1=a  

 ( ) 0111 =++− b ,  10=b  

 

11

a) xx
yy

+
=+

1
,  

( ) xxx
y

11
−

+
=  

        
( )xxx

xxx
y

+

+−
= ,  

( )
( )
( )xxx

xxx

xxx

xxx
y

++

++


+

+−
=  

   
( )( )xxxxxx

xxx
y

+++

−−
= ,  

( )( )xxxxxxx

y

+++

−
=



 1
 

As 
dx

dy

x

y
x →




→ ,0 ,  so 

2
3

2

1

xdx

dy −
=  

 

b) 
Vol of hemisphere is 3

3

2
rV =  and the rate 13

3

90

−= scm
r

dt

dV 
 

 ( )3

3
12 hrhV −= ,  ( )22 hrh

dh

dV
−=   

 So, 
dt

dV

dV

dh

dt

dh
= ,  

( ) 902

1 3

2

r

hrhdt

dh 




−
=  for 3,6 == hr  

  1

45

4

2790

216 −=


= scm
dt

dh
         

 

1
30

2

=
− x

y
xy −= 302

( ) xx −=− 3010
2

070192 =+− xx ( )( ) 0145 =−− xx

14,5 == xx 4,5 −== yy
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12

a) 
From the L.H.S  ( ) ( )

( )
( )

( )
( )BA

BA

BA

BA
ABA

+

+
+

−

−
=++−

2

1

2

1

2

1

2

1

2

1

2

1

cos

sin

cos

sin
tantan B  

  
( ) ( ) ( ) ( )

( ) ( )BABA

BABABABA

−+

−++−+
=

2

1

2

1

2

1

2

1

2

1

2

1

coscos

cossinsincos
 

  
( ) ( )

( )BA

BABA

coscos

sinsinsinsin

2

1

2

1

2

1

+

++−
=  

  
BA

A

coscos

sin2

+
=  as the R.H.S 

 

b) From the L.H.S, ( ) ( ) ++=++ )(tantan  

       
( )

( ) 



tantan1

tantan

+−

++
=  

      











tan
tantan1

tantan
1

tan
tantan1

tantan










−

+
−

+
−

+

=  

     




tantantantantantan1

tantantantantantan

−−−

−++
=  

              ( )
pqrqpr

pqrrqp

−−−

−++
=++

1
tan   

49

2
tan

4

1
tan

3

1
tan 111 

=++ −−−  










−−−

−++
=++ −

pqrqpr

pqrrqp

1
tan 1 ,  

108

85
108

85

tan

4

1

9

2

9

2

3

1

4

1

3

1
1

9

2

4

1

3

1

9

2

4

1

3

1

tan 11 −− =



















−−−

−++

=   

4
1tan 1 
== −  

 

13

a) 

32 2372 xxxy −+=  

26672 xx
dx

dy
−+= , for max  0=

dx

dy
 

So, 06672 2 =−+ xx , thus 0122 =−− xx  

( )( ) 034 =+− xx  so 3,4 −= xx  

For 4=x , 20812848288 =−+=y  

 

b) For points of integration to get the limits of integration, 

  ( )xx −= 812 ,      01282 =+− xx  

  ( )( ) 026 =−− xx  so 2,6 == xx ,  points are ( ) ( )12,6&,12,2  
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 ( ) −−=
6

2

2 128 dxxxA  

   

6

2

3
2 12

3
4 








−−= x

x
x  

  ( ) ( ) unitssq.
3

32
24167272144

3

8 =−−−−−=  

14 
Turning points,  

( )( ) ( )( )

( )22

22

23

32710410823

+−

−+−−−+−
=

xx

xxxxxx

dx

dy
 

 For 0=
dx

dy
, we have,  

02114302012820163024108 223223 =+−−++−−++−− xxxxxxxxxx  

  To get,  0122 2 =++− xx  

  
( )

2

3

2

1

4

12422 2

=
−

−−−
=x   so 366.1,366.0 =−= xx  

  Thus,  ( )max464.3,366.1 − ,  ( )min464.3,366.0−  

Intercepts:  
2

7
,0 == yx  so ( )5.3,0  

 ,0=y 07104 2 =+− xx  has no real roots since ( ) ( ) 071610
2

−−  

Vertical asymptotes:  2,1 == xx  

Horizontal asymptote, 4=y ,  71048124 22 +−=+− xxxx ,  

2

1
=x , thus  curve crosses horizontal asymptote at ( )4,5.0  
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15

a) 

3:53:5: −−= orPBAP  

PBAP 53 −=+ ,  ( ) ( )OBPOOPAO +−=+ 53  

 OAOBOPOP 3553 +−=−  

















+














−

−=−

6

4

2

3

8

2

3

52OP ,  

































+
















−

−−=

18

12

6

40

10

15

2

1
OP  



















−

−

=

11

1
2

21

OP   so kjiOP 11
2

21
+−

−
= . 

 

b) 

Let 
















−

−=

2

1

1

u  and 
















−

=

6

7

3

v  and let 
















=

z

y

x

a  be the normal to vu & . 

02 =−− zyx  …(i)  and 0673 =−+ zyx  …(ii) 

Using (i) and (ii) 
01477 =−− zyx ,  0673 =−+ zyx , to get zx 2= , thus from (i)  

0=y  

So ( )kikjikjia +=++=++= 202 zzzzyx  

  normal vector is ki +2  

But ooo czbyaxczbyax ++=++  

   00002 ++=++ zx  

02 =+ zx . 
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. 
( )

1
2

2

2

2

=
+

+
b

cmx

a

x
 

  ( ) 02 222222222 =−+++ bacacmxaxbma  

  For a tangent, 042 =− ACB , so 

 ( )( ) 044 222222224 =−+− bcbmaamca  for 04 222 cba , then 

  +− 222222 mcamca 0422222 =+− bcbbma  

    2222 bmac +=  

  For 1
916

22

=+
yx

,  9,16 22 == ba  

 916 22 += mc ,  and for ( )3,3− ,  cm +=− 33 , so, mc 33 −−=  

  2
9m18m ++=+ 9916 2m ,  ( ) 0187 =−mm  thus  

7

18
&,0 == mm , similarly, 

7

75
&,3 −=−= cc  

Equations are 3−=y  and 75187 −= xy  
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