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1 (a) Sketch the graph of y x a3= + , where a is a positive constant. [1]

 (b) Hence or otherwise solve the inequality x a a x3 22+ - . [2]
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2 Solve the equation 3 2 4 3x x1 2 3# #=+ - . Give your answer correct to 3 significant figures. [4]
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3 Im

O
P

i
3 Re2

 The shaded region in the Argand diagram, bounded by a line and a circle, represents the complex numbers z satisfying
Re z 2G  and ( )iz 3 2G- + .

 The point P shown on the diagram is one of the points of intersection of the line and the circle.
 (a) Find the complex number represented by the point P. Give your answer in the form ix y+ , where x and y are real and exact. [2]
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 (b) Find the greatest value of arg z  for points in the shaded region. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

* 0000800000004 *

DO
 NO

T W
RIT

E IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN

DFD

Kambrid
ge Math & Physics

kambridgemp.com



5

9709/32/O/N/25© UCLES 2025 [Turn over

4 Find the exact value of dtanx x x1
0
1 -y . [6]
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5 (a) It is given that ( ) ( ) ( )f gx x a x2= - , where ( )f x  and ( )g x  are polynomials.
  Show that ( )x a-  is a factor of ( )xf l . [2]
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 (b) It is given that ( )x 3 2-  is a factor of x x px q2 43 2- + + , where p and q are constants.
  Find the values of p and q. [5]
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6 (a) By sketching a suitable pair of graphs, show that the equation cot sinx x2 2 2 1= -  has exactly one 
root in the interval rx0 211 1 . [2]

 (b) Show by calculation that the root is in the interval . .x0 4 0 61 1 . [2]
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 (c) Use the iterative formula tan sinx x21 2 2 11
n n1 1= -+ - e o to calculate the root correct to 2 decimal 

places. Give the result of each iteration to 4 decimal places. [3]
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7 The equation of a curve is y x y x2 3 163 2 3- - = .

 (a) Show that y
y x

x xy
2

2d
2 2

2= -
+

xd . [4]
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 (b) Hence find the coordinates of the points on the curve at which the normal is parallel to the y-axis.  [4]
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8 (a) Prove the identity sin sin cosx x4 4 2 3/ cosx x-` j. [3]
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 (b) Hence find the exact value of .cosr 3
0

4
1

dsinx x x4y  [5]
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9 Let ( ) ( ) ( )f x x a x ax ax a2 34 62 2= + ++ + , where a is a positive constant.

 (a) Express ( )f x  in partial fractions. [5]
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 (b) Hence find the exact value of ( )f dx xa
a

-y . Give your answer in the form ( )lna p q+ , where p and q 
are rational. [4]
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10

h cm

50 cm
50 cm

 The diagram shows a tank for holding water. The tank is in the shape of a cube of side 50 cm. At time t seconds, the depth of water in the tank is h cm. Water is poured into the tank at a rate of cm s5000 3 1- . Water pours out of the tank through a hole in the bottom at a rate proportional to h2 .
 When h = 20, the depth of the water is increasing at a rate of . cms0 4 1- .
 (a) Show that th h250500dd

2= - . [4]
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 (b) Given that h = 0 when t = 0, find the time taken for the depth of the water in the tank to reach 20 cm. [5]
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11
B

M

A
O

C

 Relative to the origin O, the position vectors of the points A, B and C are
i jOA 4 2= - , i j kOB 2 8 4= + + , and i kOC 2 6=- + .

 The midpoint of AB is M, as shown in the diagram.
 (a) Find the vectors BM  and MC . [2]
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 (b) Calculate the exact value of the cosine of angle CMB. [3]
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 (c) Hence or otherwise find the exact area of triangle ABC. [4]
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Additional page
If you use the following page to complete the answer to any question, the question number must be clearly shown.
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................
............................................................................................................................................................................

* 0000800000018 *

DO
 NO

T W
RIT

E IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN

DFD

Kambrid
ge Math & Physics

kambridgemp.com



19

9709/32/O/N/25
© UCLES 2025

BLANK PAGE

* 0000800000019 *
DO NOT WRITE IN THIS MARGIN                  DO NOT WRITE IN THIS MARGIN                  DO NOT WRITE IN THIS MARGIN                  DO NOT WRITE IN THIS MARGIN                  DO NOT WRITE IN THIS MARGIN

DFD

K
am

bridge M
ath &

 Physics

kam
bridgem

p.com



20

9709/32/O/N/25© UCLES 2025

Permission to reproduce items where third-party owned material protected by copyright is included has been sought and cleared where possible. Every 
reasonable effort has been made by the publisher (UCLES) to trace copyright holders, but if any items requiring clearance have unwittingly been included, the 
publisher will be pleased to make amends at the earliest possible opportunity.
To avoid the issue of disclosure of answer-related information to candidates, all copyright acknowledgements are reproduced online in the Cambridge 
Assessment International Education Copyright Acknowledgements Booklet. This is produced for each series of examinations and is freely available to download 
at www.cambridgeinternational.org after the live examination series.
Cambridge Assessment International Education is part of Cambridge Assessment. Cambridge Assessment is the brand name of the University of Cambridge 
Local Examinations Syndicate (UCLES), which is a department of the University of Cambridge.

BLANK PAGE

* 0000800000020 *

DO
 NO

T W
RIT

E IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN
     

     
     

   D
O N

OT
 WR

ITE
 IN

 TH
IS M

AR
GIN

     
     

     
   D

O N
OT

 WR
ITE

 IN
 TH

IS M
AR

GIN

DFD

Kambrid
ge Math & Physics

kambridgemp.com


