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Wednesday 5 June 2019 – Morning 
A Level Mathematics A
H240/01 Pure Mathematics
 Time allowed: 2 hours

You must have:
• Printed Answer Booklet

You may use:
• a scientific or graphical calculator

INSTRUCTIONS
• Use black ink. HB pencil may be used for graphs and diagrams only.
• Answer all the questions.
• Write your answer to each question in the space provided in the Printed Answer 

Booklet. If additional space is required, use the lined page(s) at the end of the Printed 
Answer Booklet. The question number(s) must be clearly shown.

• You are permitted to use a scientific or graphical calculator in this paper.
• Give non-exact numerical answers correct to 3 significant figures unless a different 

degree of accuracy is specified in the question.
• The acceleration due to gravity is denoted by g m s–2. Unless otherwise instructed, when 

a numerical value is needed, use g = 9.8.

INFORMATION
• The total mark for this paper is 100.
• The marks for each question are shown in brackets [ ].
• You are reminded of the need for clear presentation in your answers.
• The Printed Answer Booklet consists of 16 pages. The Question Paper consists of 

8 pages.
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Formulae
A Level Mathematics A (H240)

Arithmetic series
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Binomial series
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Differentiation

tan kx seck kx2
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cosec x2-
cosec cotx x-

sec x
cot x
cosec x

xf^ h xf l^ h

Quotient rule y v
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Differentiation from first principles
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Integration
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Integration by parts  u x

v x uv v x
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Small angle approximations
sin .i i , cos 1 2

1 2.i i- , tan .i i  where i is measured in radians
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Trigonometric identities
sin sin cos cos sinA B A B A B! !=^ h
cos cos cos sin sinA B A B A B! "=^ h
tan tan tan

tan tanA B A B
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Numerical methods

Trapezium rule: y x h y y y y y2d
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The Newton-Raphson iteration for solving x 0f =^ h : x x x
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The binomial distribution

If ,X n pB+ ^ h then P X x
n
x p p1x n x= = - -
J

L
KK^ ^N

P
OOh h , mean of X is np, variance of X is np p1-^ h

Hypothesis test for the mean of a normal distribution

If ,X N 2+ n v^ h then ,X
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Percentage points of the normal distribution
If Z has a normal distribution with mean 0 and variance 1 then, for each value of p, the table gives the 
value of z such that Z z pP G =^ h .

 0.75 0.90 0.95
 0.674 1.282 1.645

 0.975 0.99 0.995
 1.960 2.326 2.576

 0.9975 0.999 0.9995
 2.807 3.090 3.291

p
z

Kinematics
Motion in a straight line Motion in two dimensions
v u at= +   tv u a= +

s ut at2
1 2= +   t ts u a2

1 2= +

s u v t2
1= +^ h   ts u v2

1= +^ h
v u as22 2= +

s vt at2
1 2= -   t ts v a2

1 2= -
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Since summations start at n=1, so the progression formula is adjusted
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10
A

BO 6 cm

i rad

 The diagram shows a sector AOB of a circle with centre O and radius 6 cm. 
 The angle AOB is i radians. 
 The area of the segment bounded by the chord AB and the arc AB is .7 2cm2.

 (a) Show that . sin0 4i i= + . [3]

 (b) Let ( ) . sin0 4F i i= + . 

  By considering the value of ( )F il  where i = 1.2, explain why using an iterative method based 
on the equation in part (a) will converge to the root, assuming that 1.2 is sufficiently close to 
the root. [2]

 (c) Use the iterative formula . sin0 4n n1i i= ++  with a starting value of 1.2 to find the value of i 
correct to 4 significant figures. 

  You should show the result of each iteration. [3]

 (d) Use a change of sign method to show that the value of i found in part (c) is correct to 4 
significant figures. [3]

•

-8 →
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