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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]

Find the term independent of  x  in the binomial expansion of 2
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Turn over

2. [Maximum mark:  6]

 The function  f  is defined by  f (x) = 2x3 + 5 , -2 ≤ x ≤ 2 .

 (a) Write down the range of  f . [2]

 (b) Find an expression for  f -1(x) . [2]

 (c) Write down the domain and range of  f -1 . [2]
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3. [Maximum mark:  5]

 The 1st, 4th and 8th terms of an arithmetic sequence, with common difference  d , d ≠ 0 , are 

the first three terms of a geometric sequence, with common ratio  r .  Given that the 1st term 

of both sequences is 9 find

 (a) the value of  d ; [4]

 (b) the value of  r . [1]

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

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

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

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

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

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

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

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

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

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

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

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

12EP04

M17/5/MATHL/HP1/ENG/TZ2/XX



– 5 –

Turn over

4. [Maximum mark:  7]

 A particle moves along a straight line.  Its displacement,  s  metres, at time  t  seconds  

is given by  s = t + cos 2t , t ≥ 0 .  The first two times when the particle is at rest are denoted 
by  t1  and  t2 , where  t1 < t2 .

 (a) Find  t1  and  t2 . [5]

 (b) Find the displacement of the particle when  t = t1 . [2]
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5. [Maximum mark:  4]

 In the following Argand diagram the point A represents the complex number  -1 + 4i  and 

the point B represents the complex number  -3 + 0i .  The shape of ABCD is a square.  

Determine the complex numbers represented by the points C and D.
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Turn over

6. [Maximum mark:  7]

 (a) Using the substitution  x = tan θ  show that 
1
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x
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π

. [4]

 (b) Hence find the value of 
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7. [Maximum mark:  7]

 (a) The random variable  X  has the Poisson distribution  Po(m) . Given that  P(X > 0) = 
3

4
 , 

find the value of  m  in the form  ln a  where  a  is an integer. [3]

 (b) The random variable  Y  has the Poisson distribution  Po(2m) .  Find  P(Y > 1)  in the form  

b c

c

- ln
 where  b  and  c  are integers. [4]
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Turn over

8. [Maximum mark:  9]

 Prove by mathematical induction that 
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where  n ∈  , n ≥ 3 .
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Section B

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

9. [Maximum mark:  17]

 Consider the function  f  defined by  f (x) = x2 - a2 , x ∈   where  a  is a positive constant.

 (a) Showing any  x  and  y  intercepts, any maximum or minimum points and any 

asymptotes, sketch the following curves on separate axes.

  (i) y = f (x) ;

  (ii) y
f x

=
1

( )
;

  (iii) y
f x

=
1

( )
. [8]

 (b) Find ∫ f (x) cos x dx. [5]

The function  g  is defined by g x x f x( ) ( )=  for  | x | > a .

 (c) By finding  g'(x)  explain why  g  is an increasing function. [4]
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Turn over

Do not write solutions on this page.

10. [Maximum mark:  11]

 A window is made in the shape of a rectangle with a semicircle of radius  r  metres on top,  

as shown in the diagram.  The perimeter of the window is a constant  P  metres.

 (a) (i) Find the area of the window in terms of  P  and  r .

  (ii) Find the width of the window in terms of  P  when the area is a maximum, 

justifying that this is a maximum. [9]

 (b) Show that in this case the height of the rectangle is equal to the radius of the 

semicircle. [2]
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11. [Maximum mark:  22]

 (a) Solve  2 sin(x + 60û) = cos(x + 30û) , 0û ≤ x ≤ 180û . [5]

 (b) Show that  sin 105û + cos 105û = 
1

2
. [3]

 (c) Let  z = 1 - cos 2θ - i sin 2θ , z ∈  , 0 ≤ θ ≤ π .

  (i) Find the modulus and argument of  z  in terms of  θ .  Express each answer in its 

simplest form.

  (ii) Hence find the cube roots of  z  in modulus-argument form. [14]
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