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Answer ALL questions.  Write your answers in the spaces provided.

1. Express
6 4
9 4

2
3 12

x
x x

+
−

−
+

 as a single fraction in its simplest form.
(4)
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Question 1 continued
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(Total for Question 1 is 4 marks)
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2.  f(x) = x3 + 3 2 + 4x – 12

 (a) Show that the equation  f(x) = 0  can be written as

x = 
4 3

3
( )

( )
−
+

⎛
⎝⎜

⎞
⎠⎟

x
x

    x � –3
(3)

 The equation  x3 + 3 2 + 4x – 12 = 0  has a single root which is between 1 and 2

 (b) Use the iteration formula

xn + 1 = 
4 3

3
( )

( )
−
+

⎛
⎝⎜

⎞
⎠⎟

x
x
n

n
   n . 0

  with  x0 = 1  to find, to 2 decimal places, the value of x1, x2 and x3
(3)

 The root of  f(x) = 0  is Į.

 (c) By choosing a suitable interval, prove that  Į = 1.272  to 3 decimal places.
(2)
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Question 2 continued
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

91Pearson Edexcel International Advanced Subsidiary/Advanced Level in Mathematics, Further Mathematics and  
Pure Mathematics – Sample Assessment Materials (SAMs) – Issue 3 – June 2018 © Pearson Education Limited 2018

PMTPMTPMT



Leave 
blank

6

*S59757A0635*

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

 
D

O
 N

O
T W

RITE IN
 TH

IS A
REA

Question 2 continued
___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

___________________________________________________________________________

92 Pearson Edexcel International Advanced Subsidiary/Advanced Level in Mathematics, Further Mathematics and  
Pure Mathematics – Sample Assessment Materials (SAMs) – Issue 3 – June 2018 © Pearson Education Limited 2018

PMTPMTPMT



Leave 
blank

7

*S59757A0735* Turn over

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

 
D

O
 N

O
T 

W
RI

TE
 IN

 T
H

IS
 A

RE
A

Question 2 continued
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(Total for Question 2 is 8 marks)
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3. 
y

O

y = f(x)

x
Figure 1

 Figure 1 shows a sketch of part of the graph  y = f(x)  where

f(x) = 2 µ3 – x µ + 5         x . 0

 (a) Solve the equation

f(x) = 
1
2

x + 30
(3)

 Given that the equation f(x) = k, where k is a constant, has two distinct roots,

 (b) state the set of possible values for k.
(2)
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Question 3 continued
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(Total for Question 3 is 5 marks)
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4. (i) Find

1
2 15

13

( )x
x

−∫ d

  writing your answer in its simplest form.
(4)

 (ii) Use integration to find the exact value of

2

0

π

∫  sin 2x + sec 1
3

x tan 1
3

x dx
(3)
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Question 4 continued
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Question 4 continued
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Question 4 continued
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ Q4

(Total for Question 4 is 7 marks)
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5. Given that

y = 
5 10 9

1

2

2
x x

x
− +

−( )
         x � 1

 show that 
d
d

y
x

k
x

=
−( )1 3 , where k is a constant to be found.

(6)
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Question 5 continued
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________
___________________________________________________________________________ Q5

(Total for Question 5 is 6 marks)
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6. The functions f and g are defined by

 f : x 6 ex + 2 x ∈ \

 g : x 6 ln x x � 0

 (a) State the range of f.
(1)

 (b) Find fg(x), giving your answer in its simplest form.
(2)

 (c) Find the exact value of x for which  f(2x + 3) = 6
(4)

 (d) Find f –1 stating its domain.
(3)

 (e) On the same axes sketch the curves with equation  y = f(x)  and  y = f –1(x), giving the 
coordinates of all the points where the curves cross the axes.

(4)
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Question 6 continued
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Question 6 continued
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Question 6 continued
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(Total for Question 6 is 14 marks)
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7. The point P lies on the curve with equation

x = (4y – sin 2y)2

 Given that P has (x, y) coordinates , 
2

πp⎛ ⎞
⎜ ⎟⎝ ⎠

, where p is a constant,

 (a) find the exact value of p
(1)

 The tangent to the curve at P cuts the y-axis at the point A.

 (b) Use calculus to find the coordinates of A.
(6)
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Question 7 continued
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(Total for Question 7 is 7 marks)
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8. In a controlled experiment, the number of microbes, N, present in a culture T days after 
the start of the experiment were counted.

 N and T are expected to satisfy a relationship of the form

N = aT b         where a and b are constants

 (a) Show that this relationship can be expressed in the form

log10 N = m log10 T + c

  giving m and c in terms of the constants a and/or b.
(2)

                        

log10N

log10 T0

 –

0.2

 –

0.4

 –

0.6

 –

0.8

 –

1.0

 –

2.5 –

2.0 –

1.5 –

1.0 –

0.5 –

0 –

3.0 –

3.5 –

4.0 –

4.5 –

5.0 –

1.2

 –

1.4

 –

Figure 2

 Figure 2 shows the line of best fit for values of log10 N plotted against values of log10 T

 (b) Use the information provided to estimate the number of microbes present in the 
culture 3 days after the start of the experiment.

(4)

 (c) With reference to the model, interpret the value of the constant a.
(1)
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(Total for Question 8 is 7 marks)
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9. (a) Prove that

sec 2A + tan 2A Ł 
cos sin
cos sin

A A
A A

+
−          A � 

(2 1)

4

n π+
         n ∈ ]

(5)

 (b) Hence solve, for 0 - θ < 2π

sec 2θ + tan 2θ = 
1
2

  Give your answers to 3 decimal places.
(4)
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(Total for Question 9 is 9 marks)
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10. The amount of an antibiotic in the bloodstream, from a given dose, is modelled by the 
formula

x = De–0.2t

 where x is the amount of the antibiotic in the bloodstream in milligrams, D is the dose 
given in milligrams and t is the time in hours after the antibiotic has been given.

 A first dose of 15 mg of the antibiotic is given.

 (a) Use the model to find the amount of the antibiotic in the bloodstream 4 hours after the 
dose is given.  Give your answer in mg to 3 decimal places.

(2)

 A second dose of 15 mg is given 5 hours after the first dose has been given.  Using the 
same model for the second dose,

 (b) show that the total amount of the antibiotic in the bloodstream 2 hours after the second 
dose is given is 13.754 mg to 3 decimal places.

(2)

 No more doses of the antibiotic are given.  At time T hours after the second dose is given, 
the total amount of the antibiotic in the bloodstream is 7.5 mg.

 (c) Show that T = a ln b b+⎛
⎝⎜

⎞
⎠⎟e

, where a and b are integers to be determined.
(4)
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Q10

(Total for Question 10 is 8 marks)
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Pure Mathematics P3 Mark scheme 

Question Scheme Marks 

1                          9x2 – 4 = (3x − 2) (3x + 2 )  at any stage            B1 

Eliminating the common factor of (3x + 2)          at any stage 
2 (3 2)�x

(3 2) (3 2)� �x x
2

3 2
 

�x
 M1 

Use of a common denominator 
2

2 2
2(3 2)(3 1) 2(9 4)
(9 4)(3 1) (9 4)(3 1)

x x x
x x x x
� � �

�
� � � �

 or 2(3 1) 2(3 2)
(3 2)(3 1) (3 1)(3 2)

x x
x x x x

� �
�

� � � �
 M1 

                                 2

6 6
(3 2)(3 1) 9 3 2x x x x� � � �

or  A1 

 (4) 

(4 marks) 
Notes:  

B1: For factorising 29 4 (3 2)(3 2)x x x�  � �   using difference of two squares. It can be 
 awarded at any stage of the answer but it must be scored on E pen as the first mark. 
B1: For eliminating/cancelling out a factor of (3x+2) at any stage of the answer. 
M1: For combining two fractions to form a single fraction with a common denominator.  Allow 
 slips on the numerator but at least one must have been adapted. Condone invisible brackets. 
 Accept two separate fractions with the same denominator as shown in the mark scheme. 
 Amongst possible (incorrect) options scoring method marks are   

   
2

2 2
2(3 2) 2(9 4)

(9 4)(3 1) (9 4)(3 1)
x x

x x x x
� �

�
� � � �

. Only one numerator adapted, separate fractions 

   2 3 1 2 3 2
(3 2)(3 1)

x x
x x

u � � u �
� �

   Invisible brackets, single fraction. 

A1: 6
(3 2)(3 1)x x� �  

 
This is not a given answer so you can allow recovery from ‘invisible’ brackets.  

 
Alternative 

has scored 0,0,1,0 so far 

 

                                                            6(3 2)
(3 2)(3 2)(3 1)

x
x x x

�
 

� � �
is now 1,1,1,0 

                                                                               6
(3 2)(3 1)x x

 
� �

and now 1,1,1,1 

 
  

2

2 2 2
2(3 2) 2 2(3 2)(3 1) 2(9 4) 18 12
(9 4) (3 1) (9 4)(3 1) (9 4)(3 1)

x x x x x
x x x x x x
� � � � � �

�   
� � � � � �
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