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3 (a) Solve the equation x x2 3 5 2- = + . [3]
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 ............................................................................................................................................................
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 ............................................................................................................................................................
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 ............................................................................................................................................................

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

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

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

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

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

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

 (b) Hence solve the equation sec sec2 3 5 2i i- = +  for r r21 1i . Give your answer correct to 
3 significant figures. [3]

 ............................................................................................................................................................
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7 The polynomial ( )xp  is defined by

( )x x kx kx x2 17 18p 4 3 2= + + + + ,

 where k is a constant. It is given that ( )x 2+  is a factor of ( )xp .

 (a) Find the value of k. [2]

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

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

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

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

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

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

 It is given that the equation ( )x 0p =  has exactly two real roots, denoted by a  and b, where a  is an 
integer and b is not an integer.

 (b) State the value of a  and show that b satisfies the equation .x x2 4 53= - - . [4]

 ............................................................................................................................................................
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 (c) Show by calculation that . .1 4 1 01 1b- - . [2]

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

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

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

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

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

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

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

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

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

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

 (d) Use an iterative formula, based on the equation in part (b), to find the value of b correct to 
3 significant figures. Give the result of each iteration to 5 significant figures. [3]

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

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

 ............................................................................................................................................................
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3 (a) Solve the inequality x x3 4 2 5G- + . [4]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (b) Hence find the largest integer N satisfying the inequality 3 7 74 2 5.. NN 0 010 01 ## G- + . [3]
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4 The polynomial ( )xp  is defined by
( )x x x x x10 20 30 40p 4 3 2= - + - + .

 (a) Find the quotient when ( )xp  is divided by ( )x 32 +  and show that the remainder is –11. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (b) Hence find the real roots of the equation ( )x 11 0p + = . Give your answers in exact form. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................
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* 0000800000005 *

DO
 N

OT
 W

RI
TE

 IN
 TH

IS
 M

AR
GI

N 
    

    
    

    
 D

O 
NO

T W
RI

TE
 IN

 TH
IS

 M
AR

GI
N 

    
    

    
    

 D
O 

NO
T W

RI
TE

 IN
 TH

IS
 M

AR
GI

N 
    

    
    

    
 D

O 
NO

T W
RI

TE
 IN

 TH
IS

 M
AR

GI
N 

    
    

    
    

 D
O 

NO
T W

RI
TE

 IN
 TH

IS
 M

AR
GI

N

DFD

5



A-Level Mathematics: 9709 Mathematics June 2025 Question Paper  21Name: 4

9709/21/M/J/25© UCLES 2025

2 (a) Use logarithms to solve the inequality .4 0 05x 1 . Give your answer in the form x a1 , where the 
value of a is correct to 3 significant figures. [2]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (b) Solve the inequality  x3 8 91+ . [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................

 (c) Hence state the integers that satisfy both of the inequalities in parts (a) and (b). [1]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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5 The polynomial ( )xp  is defined by 
( )x ax bx ax 24p 3 2= + - - ,

 where a and b are constants. It is given that ( )x2 3-  is a factor of ( )xp  and that the remainder is 15-  
when ( )xp  is divided by ( )x 1+ .

 (a) Find the values of a and b. [4]
 ............................................................................................................................................................
 ............................................................................................................................................................
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 (b) Hence factorise ( )xp  completely. [3]
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
 ............................................................................................................................................................
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 (c) Hence solve the equation ( )cosec3 0p i =  for ° °90 2701 1i . [2]
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2 (a) Sketch on the same diagram the graphs of xy 2 9= -  and y x4 5= - . [2]

 (b) Solve the inequality x x2 9 4 51- - . [3]
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5 The polynomial ( )xp  is defined by

( )x ax bx x x13 35 15p 4 3 2= + + - + ,

 where a and b are constants. It is given that ( )x2 1-  and ( )x 3-  are factors of  ( )xp .

 (a) Find the values of a and b. [4]

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

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

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

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

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

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

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

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

 ............................................................................................................................................................
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 ............................................................................................................................................................
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 (b) Hence factorise ( )xp . [3]

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

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

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

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

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

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

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

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

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

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

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

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

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

 (c) Find the least positive value of i in radians such that ( )cot 2 0p i = . [2]

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

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