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Full marks are not necessarily awarded for a correct answer with no working. Answers must be 
supported by working and/or explanations. Where an answer is incorrect, some marks may be given 
for a correct method, provided this is shown by written working. You are therefore advised to show all 
working.

Section A

Answer all questions. Answers must be written within the answer boxes provided. Working may be 
continued below the lines, if necessary.

1. [Maximum mark: 5]

The following diagram shows triangle ABC, with  AB  6  and  AC  8 .

diagram not to scale
B

CA
8

6

(a) Given that cos A
5

6
sin A . [3]

(b) Find the area of triangle ABC . [2]
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2. [Maximum mark: 5]

Let  A  and  B  be events such that  P (A)  0.5 , P (B)  0.4  and  P (A  B)  0.6 . 
Find  P (A | B) .
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3. [Maximum mark: 5]

(a) Show that  (2n  1)2  (2n  1)2  8n2  2 , where  n   . [2]

(b) Hence, or otherwise, prove that the sum of the squares of any two consecutive odd 
integers is even. [3]
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4. [Maximum mark: 5]

Let . Given that  f (0)  5 f (x) .
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5. [Maximum mark: 5]

The functions  f  and  g  and  g (x)  8x  5 .

(a) Show that  ( g   f )(x)  2x  11 . [2]

(b) Given that  ( g   f ) 1(a)  4 a . [3]
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6. [Maximum mark: 8]

(a) Show that x x . [3]

(b) Hence or otherwise solve  log3 (2 sin x)  log9 (cos 2x  2)  for 0
2

x . [5]
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Do not write solutions on this page.

Section B

Answer all questions in the answer booklet provided. Please start each question on a new page.

7. [Maximum mark: 15]

traveling to work on a given day. The results of the survey are shown in the following 
cumulative frequency diagram.
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(This question continues on the following page)
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Do not write solutions on this page.

(Question 7 continued)

(a) Find the median number of minutes spent traveling to work. [2]

(b) Find the number of employees whose travelling time is within 15 minutes of the median. [3]

Only 10% of the employees spent more than  k  minutes traveling to work.

(c) Find the value of  k . [3]

The results of the survey can also be displayed on the following box-and-whisker diagram.

a b475

travelling times (minutes)

(d) Write down the value of  b . [1]

(e) (i) Find the value of  a .

(ii) 

Travelling times of less than  p  minutes are considered outliers.

(f) Find the value of  p . [2]

8. [Maximum mark: 16]

Let .

(a) Find  f ' (x) . [2]

The graph of  f  has horizontal tangents at the points where  x  a  and  x  b , a  b .

(b) Find the value of  a  and the value of  b . [3]

(c) (i) Sketch the graph of  y f ' (x) .

(ii) Hence explain why the graph of  f  has a local maximum point at  x  a . [2]

(d) (i) Find  f " (b) .

(ii) Hence, use your answer to part (d)(i) to show that the graph of  f  has a local 
minimum point at  x  b . [4]

The normal to the graph of  f  at  x  a  and the tangent to the graph of  f  at  x  b  intersect at 
the point  ( p , q) .

(e) Find the value of  p  and the value of  q . [5]

Turn over
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Do not write solutions on this page.

9. [Maximum mark: 16]

Let  where  x 0 , k   .

(a) Show that . [3]

The graph of  f  has exactly one maximum point  P .

(b) Find the  x-coordinate of  P . [3]

The second derivative of  f  is given by . The graph of  f  has exactly one 

Q .

(c) Show that the  x-coordinate of  Q  is . [3]

The region  R  is enclosed by the graph of  f , the  x-axis, and the vertical lines through the 
maximum point  P Q .

y

x

R

P Q

(d) Given that the area of  R  is 3 k . [7]
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Please do not write on this page.

Answers written on this page  
will not be marked. 



Please do not write on this page.

Answers written on this page  
will not be marked. 





M 

A M

R 

AG 

Award marks using the annotations as noted in the markscheme eg M1, A2. 

 

M0 A1 A
M  

M A e.g. M1A1 M1
e.g. A1

 

A
A0A1A1

M2 N3 etc

A1

FT FT A1
 

(incorrect decimal value) 
A1

(ignore the further working) 

x x A1

a b a b A1
 



 Implied marks appear in brackets e.g. (M1), and can only be awarded if correct work is seen or if 
implied in subsequent working. 

Follow through (FT) marks are awarded where an incorrect answer from one part of a question is 
used correctly in subsequent part(s) or subpart(s). Usually, to award FT marks, there must be 
working present and not just a final answer based on an incorrect answer to a previous part. 
However, if the only marks awarded in a subpart are for the answer (i.e. there is no working 
expected), then FT marks should be awarded if appropriate. 

 
A

 M 

FT

e.g r

If a candidate incorrectly copies information from the question, this is a mis-read (MR). Apply a MR 
penalty of 1 mark to that question  

MR

MR e.g.

MR



etc

Unless the question specifies otherwise, accept equivalent forms. 
 

If the level of accuracy is specified in the question, a mark will be linked to giving the answer to the 
required accuracy. There are two types of accuracy errors, and the final answer mark should not be 
awarded if these errors occur. 

 

 unless otherwise stated in the question all numerical answers must be given exactly or 
correct to three significant figures

No calculator is allowed. The use of any calculator on paper 1 is malpractice, and will result in no 
grade awarded. If you see work that suggests a candidate has used any calculator, please follow 
the procedures for malpractice. Examples: finding an angle, given a trig ratio of 0.4235. 

 

Candidates will sometimes use methods other than those in the markscheme. Unless the question 
specifies a method, other correct methods should be marked in line with the markscheme 



(M1) 

A   (A1) 

A A1 

[3 marks] 
 

(A1) 

A1

[2 marks] 
 

Total [5 marks] 

A B A B A B (M1) 
 

 
A B (A1) 

A B A1 

A B
A B

B
(M1) 

A B A1 

Total [5 marks] 



(M1) 

n n n n A1

n AG 

[2 marks] 

METHOD 1

n n
n R1 

n n A1 

eg R1

AG 
[3 marks] 

METHOD 2 

eg n n
n R1

n n n n A1

eg R1

AG 
[3 marks]

 
Total [5 marks] 

 
 

(M1) 
u

u x x
x

 

x
x u

ux
(A1) 

 
EITHER 

u C A1 

 
OR 

x C A1 

 
THEN 

C (M1)
C C  

f x x A1 

Total [5 marks] 



M1

x x
g A1

g f x x  AG

[2 marks] 
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Section A

Answer all questions. Answers must be written within the answer boxes provided. Working may be 
continued below the lines, if necessary.

1. [Maximum mark: 6]

A metal sphere has a radius 12.7 cm.

(a) Find the volume of the sphere expressing your answer in the form  a  10k , 1  a 10  
and  k  . [3]

The sphere is to be melted down and remoulded into the shape of a cone with a height of 14.8 cm.

(b) Find the radius of the base of the cone, correct to 2
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2. [Maximum mark: 6]

The following diagram shows part of a circle with centre  O  and radius 4 cm .

O

B
A

4 cm

5 cm

Chord  AB  has a length of  5 cm  and  AÔB   .

(a) Find the value of   , giving your answer in radians. [3]

(b) Find the area of the shaded region. [3]
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3. [Maximum mark: 6]

On 1st January 2020, Laurie invests  $P  in an account that pays a nominal annual interest 
rate of  5.5 % , compounded quarterly.

The amount of money in Laurie’s account at the end of each year follows a geometric 
sequence with common ratio,  r .

(a) Find the value of  r 

Laurie makes no further deposits to or withdrawals from the account.

(b) Find the year in which the amount of money in Laurie’s account will become double the 
amount she invested. [3]
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4. [Maximum mark: 6]

A six-sided biased die is weighted in such a way that the probability of obtaining a “six” is .

(a) at most three “sixes”. [3]

(b) 
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5. [Maximum mark: 5]

mathematics tests.

Test 1 (x) 15 23 25 30 34 34 40
Test 2 ( y) 20 26 27 32 35 37 35

Let  L1  be the regression line of  x  on  y . The equation of the line  L1  can be written in the 
form  x ay  b .

(a) Find the value of  a  and the value of  b . [2]

Let  L2  be the regression line of  y  on  x . The lines  L1  and  L2  pass through the same point 
with coordinates  ( p , q) .

(b) Find the value of  p  and the value of  q . [3]
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6. [Maximum mark: 7]

The displacement, in centimetres, of a particle from an origin, O, at time  t  seconds, is given 
by  s (t)  t 2 cos t 2t sin t , 0  t  5 .

(a) Find the maximum distance of the particle from O. [3]

(b) 
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Turn over
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Do not write solutions on this page.

Section B

Answer all questions in the answer booklet provided. Please start each question on a new page.

7. [Maximum mark: 16]

Adam sets out for a hike from his camp at point  A . He hikes at an average speed of 4.2 km/h 
for 45 minutes, on a bearing of  035   from the camp, until he stops for a break at point  B .

(a) Find the distance from point  A  to point  B . [2]

35

A

B
N

Adam leaves point  B  on a bearing of  114  and continues to hike for a distance of 4.6 km until 
he reaches point  C .

35

A

B

C

N

N

(b) (i) Show that  ABC  is  101  .

(ii) Find the distance from the camp to point  C . [5]

(c) Find  A . [3]

Adam’s friend Jacob wants to hike directly from the camp to meet Adam at point  C .

(d) Find the bearing that Jacob must take to point  C . [3]

Jacob hikes at an average speed of 3.9 km/h.

(e) Find, to the nearest minute, the time it takes for Jacob to reach point  C . [3]
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Do not write solutions on this page.

8. [Maximum mark: 15]

The length,  X  mm , of a certain species of seashell is normally distributed with mean 25 and 
variance,  2 .

The probability that  X  is less than 24.15 is 0.1446 .

(a) Find  P (24.15  X  25) . [2]

(b) (i) Find   , the standard deviation of  X .

(ii) 
greater than 26 mm . [5]

A random sample of 10 seashells is collected on a beach. Let  Y  represent the number of 
seashells with lengths greater than 26 mm .

(c) Find  E (Y ) . [3]

(d) Find the probability that exactly three of these seashells have a length greater  
than 26 mm . [2]

A seashell selected at random has a length less than 26 mm .

(e) Find the probability that its length is between 24.15 mm and 25 mm . [3]

Turn over
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Do not write solutions on this page.

9. [Maximum mark: 13]

Consider a function  f , such that f x x b x b( ) , sin ( ) , ,5 8
6

1 0 10 .

(a) Find the period of  f . [2]

The function  f  has a local maximum at the point  (2 , 21.8) , and a local minimum at  (8 , 10.2) .

(b) (i) Find the value of  b .

(ii) f (6) . [4]

A second function  g  is given by g x q x p q( ) sin ( . ) , ; ,
2

9
3 75 0 10p x .

The function  g  passes through the points  (3 , 2.5)  and  (6 , 15.1) .

(c) Find the value of  p  and the value of  q . [5]

(d) Find the value of  x 
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M 

A M

R 

AG 

Award marks using the annotations as noted in the markscheme eg M1, A2. 

 

M0 A1 A
M  

M A e.g. M1A1 M1
e.g. A1

 

A
A0A1A1

M2 N3 etc

A1

FT FT A1
 

(incorrect decimal value) 
A1

(ignore the further working) 

x x A1

a b a b A1
 



 Implied marks appear in brackets e.g. (M1), and can only be awarded if correct work is seen or if 
implied in subsequent working. 

Follow through (FT) marks are awarded where an incorrect answer from one part of a question is 
used correctly in subsequent part(s) or subpart(s). Usually, to award FT marks, there must be 
working present and not just a final answer based on an incorrect answer to a previous part. 
However, if the only marks awarded in a subpart are for the answer (i.e. there is no working 
expected), then FT marks should be awarded if appropriate. 

 
A

 M 

FT

e.g r

If a candidate incorrectly copies information from the question, this is a mis-read (MR). Apply a MR 
penalty of 1 mark to that question  

MR

MR e.g.

MR



etc

Unless the question specifies otherwise, accept equivalent forms. 
 

If the level of accuracy is specified in the question, a mark will be linked to giving the answer to the 
required accuracy. There are two types of accuracy errors, and the final answer mark should not be 
awarded if these errors occur. 

 

 unless otherwise stated in the question all numerical answers must be given exactly or 
correct to three significant figures

 
A GDC is required for paper 2, but calculators with symbolic manipulation features/ CAS functionality 
are not allowed. 

 Students must always use correct mathematical notation, not calculator notation. 

Candidates will sometimes use methods other than those in the markscheme. Unless the question 
specifies a method, other correct methods should be marked in line with the markscheme 



A1

(A1)

V A1
[3 marks] 

(M1) 

r A1 

r  
r A1 

[3 marks] 
 

Total [6 marks] 

METHOD 1

(M1) 

A1 

A1 
[3 marks] 

METHOD 2 

(M1)

A1

A1 
 [3 marks] 

(M1) 

A1 

A1 
[3 marks] 

Total [6 marks]

(M1)(A1) 

 A1
[3 marks]

continued� 



Question 3 continued 

n

P P
m

P P a (M1)(A1) 

 
(M1) (A1) 

  

n (M1)(A1)

  

a

(M1)(A1)

A1
[3 marks] 

Total [6 marks]

(M1) 
  X

X M1 

A1 

[3 marks]

(M1) 

A1 

A1 

[3 marks] 

Total [6 marks] 
  



a b A1A1 
[2 marks]

(M1)
  p q A2

[3 marks] 
 

Total [5 marks] 

(M1)
s (A1) 

A1 
[3 marks]

 
eg

s t s (M1)
t (A1) 

s  t s (M1) 

  A1 
[4 marks] 

Total [7 marks] 



A1 

A1 
[2 marks]

A1 

   A1

 AG

(M1)

A1 

A1 
[5 marks] 

(M1) 
eg

A1 

eg

A1
[3 marks] 

A1
(M1) 

eg

A1 
[3 marks] 

M1

(A1) 

t A1 
[3 marks] 

 
Total [16 marks] 



(M1)

  eg

X A1 

[2 marks] 

 (M1)
   z

(A1) 

   A1 
 

  X (M1)A1 

[5 marks] 

(M1)
  Y (A1)

A1 
[3 marks] 

 
Y (M1)

  A1
[2 marks] 

 
 (M1)

  A1 

  

  A1 
[3 marks] 

 
Total [15 marks] 

A1 

eg
period

A1 

[2 marks] 

(M1) 

eg b

b  A1 

continued� 
  



Question 9 continued

(M1) 

f A1 

[4 marks] 

(M1) 
A1 

p q p q

(M1) 
p q A1A1 

[5 marks] 

f x g x (M1) 

x A1 
[2 marks] 

 
Total [13 marks] 


