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Formulae
A Level Mathematics A (H240)
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Small angle approximations
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Trigonometric identities
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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
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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
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Answer all the questions.

1 In this question you must show detailed reasoning. 

 Andrea is comparing the prices charged by two different taxi firms. 
 Firm A charges £20 for a 5 mile journey and £30 for a 10 mile journey, and there is a linear 

relationship between the price and the length of the journey. 
 Firm B charges a pick-up fee of £3 and then £2.40 for each mile travelled. 

 Find the length of journey for which both firms would charge the same amount. [4]

2

 

x m

x m

5 m

2 m

 The diagram shows a patio.

 The perimeter of the patio has to be less than 44 m.

 The area of the patio has to be at least 45 m2.

 (a) Write down, in terms of x, an inequality satisfied by

  (i) the perimeter of the patio, [1]

  (ii) the area of the patio. [1]

 (b) Hence determine the set of possible values of x. [4]
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3 In this question you must show detailed reasoning. 

 (a) Given that sin 3
2

a =  , find the exact values of cosa . [2]

 (b) Given that tan sec2 7 5 02b b- + = , find the exact value of secb. [4]

4 In this question you must show detailed reasoning.

 Solve the simultaneous equations

 
e e
e e

2 3
4 33

x y

x y2 2
- =

- = .

 Give your answer in an exact form. [5]

5 (a) Given that ( )f x x x42= - , use differentiation from first principles to show that ( )f x x2 4= -l .
 [5]

 (b) Find the equation of the curve through (2, 7) for which d
d
x
y

x2 4= - . [3]

6 In this question you must show detailed reasoning.

 A sequence S has terms u1 , u2 , u3  … defined by u 5001 =  and .u u0 8n n1 =+ .

 (a) State whether S is an arithmetic sequence or a geometric sequence, giving a reason for your 
answer. [1]

 (b) Find u20. [2]

 (c) Find unn 1

20

=

/ . [2]

 (d) Given that u 1024nn k
=

3

=

/ , find the value of k. [5]
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7 As a spherical snowball melts its volume decreases. The rate of decrease of the volume of the 
snowball at any given time is modelled as being proportional to its volume at that time. Initially the 
volume of the snowball is 500 cm3 and the rate of decrease of its volume is 20 cm3 per hour.

 (a) Find the time that this model would predict for the snowball’s volume to decrease to 250 cm3.
 [7]

 (b) Write down one assumption made when using this model. [1]

 (c) Comment on how realistic this model would be in the long term. [1]

8 (a) Expand x1 2+  in ascending powers of x, up to and including the term in x3 . [4]

 (b) Hence expand x
x

1 2
1 9 2
+

+
 in ascending powers of x, up to and including the term in x3 . [3]

 (c) Determine the range of values of x for which the expansion in part (b) is valid. [2]

9 A function f is defined for ( )by fx x
x a

0 6
22 =
+

, where a is a positive constant.

 (a) Show that f is a decreasing function. [4]

 (b) Find, in terms of a, the coordinates of the point of inflection on the curve ( )fy x= . [5]
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 The diagram shows the graph of tany x1
2
1

3
1r=- -- a k, which crosses the x-axis at the point A and 

the y-axis at the point B.

 (a) Determine the coordinates of the points A and B. [3]

 (b) Give full details of a sequence of three geometrical transformations which transform the graph
  of tany x1= -  to the graph of tany x1

2
1

3
1r=- -- a k. [3]

 The equation tanx x1
2
1

3
1r=- -- a k has only one root.

 (c) Show by calculation that this root lies between andx x0 1= = . [2]

 (d) Use the iterative formula tanx xn n1
1
2
1

3
1r=- -

+
- a k, with a suitable starting value, to find the

  root correct to 3 significant figures. Show the result of each iteration. [3]

 (e) Using the diagram in the Printed Answer Booklet, show how the iterative process converges to 
the root. [2]
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11 In this question you must show detailed reasoning.

 A function f is given by ( ) ( )( ) ( ) ( )f x xx x x
x x

12 1
4

3
3 1
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+ -+ -

-
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+ .

 (a) Show that f(x) can be written as   ( ) ( )
( )

x x
x
2 3

2 2 5
+ +
+

. [5]

 (b) Given that   ( )f d lnx x 2 3
a

a 4
=

+y  , find the value of the positive constant a. [7]

12 (a) By first writing tan 3i as ( )tan 2i i+ , show that tan
tan

tan tan3
1 3
3

2

3
i

i

i i
=

-

- .
 [4]

 (b) Hence show that there are always exactly two different values of i between 0° and 180° which 
satisfy the equation

  tan tan k3 3i i= + ,

  where k is a non-zero constant. [5]

END OF QUESTION PAPER


