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1 Solve the equation 8 4 5
x x3 6 2

#=
- - . Give your answer correct to 3 decimal places. [4]
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2 Find the exact coordinates of the stationary point of the curve siny x2e
x2

=  for rx0
2

1
G G . [5]
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3 The square roots of 24 7i-  can be expressed in the Cartesian form x yi+ , where x  and y  are real and 
exact.

 By first forming a quartic equation in x  or y , find the square roots of 24 7i-  in exact Cartesian form.
 [5]
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4 
1n y

x

(2.80, 0.372)

(5.10, 2.21)

O

 The variables x  and y  satisfy the equation ky ecx= , where k  and c  are constants. The graph of yln

against x  is a straight line passing through the points (2.80, 0.372) and (5.10, 2.21), as shown in the 
diagram.

 Find the values of k  and c . Give each value correct to 2 significant figures. [4]
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5 Express 
( ) ( )x x
x x
1 2 1

6 2 22

- +

- +
 in partial fractions. [5]
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6 (a) On an Argand diagram shade the region whose points represent complex numbers z  which satisfy 

both the inequalities z 4 3 2i G- -  and ( )arg z 2 i
3

1
H r- - . [5]

 (b) Calculate the greatest value of arg z  for points in this region. [2]
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7 Let ( )x x x x8 54 17 21f 3 2
= + - - .

 (a) Show that x 7+  is a factor of ( )xf . [1]
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 (c) Hence solve the equation 

cos cos cos8 54 17 21 0
3 2i ii+ - - = ,

  for ° °0 360G Gi . [3]
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8 (a) Express cos sinx x3 2 3 2-  in the form ( )cosR x2 a+ , where R 02  and 0
2

1
1 1 ra . Give the 

exact values of R and a . [3]
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 (b) Hence find the exact value of 
cos sinx x

x
3 2 3 2

3
d

r

2

0

12

1

-` jy , simplifying your answer. [5]

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

 ............................................................................................................................................................

* 0019655420011 *

D
O

 N
O

T
 W

R
IT

E
 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  

  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN

  
  
  
  
  
  
  
  
  
D

O
 N

O
T

 W
R

IT
E

 I
N

 T
H

IS
 M

A
R

G
IN



12

9709/33/M/J/24© UCLES 2024

9 

x10-

x

x

 A container in the shape of a cuboid has a square base of side x  and a height of ( )x10- . It is given 
that x  varies with time, t , where t 02 . The container decreases in volume at a rate which is inversely 
proportional to t .

 When t
10

1
= , x

2

1
=  and the rate of decrease of x  is 

37

20
.

 (a) Show that x  and t  satisfy the differential equation 

    
x

t x x2 20 3

1d

2
=

-

-

td ` j
. [5]
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 (b) Solve the differential equation, obtaining an expression for t  in terms of x . [6]
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10 The equations of two straight lines are

( )aa2 3 4r i j k i j km= + + ++ +       and     ( )3 2 24r i j k i j kn=- - ++ - + + ,

 where a  is a constant.

 (a) Given that the acute angle between the directions of these lines is 
4

1
r, find the possible values  

of .a  [6]
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 (b) Given instead that the lines intersect, find the value of a  and the position vector of the point of 
intersection. [5]
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11 Use the substitution tanx2 i=  to find the exact value of

xd
x1 4

12

2
2

0

2

1

+` jy  .

 Give your answer in the form ra b+ , where a  and b are rational numbers. [9]
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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.
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BLANK PAGE
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