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Problem 1 [ / 15 marks ]

– 9 – 8822 – 7104

N22/5/MATHX/SP1/ENG/TZ0/XX

12EP09

Do not write solutions on this page.

9. [Maximum mark: 15]

The function  f  is defined by  f �x�   cos2x � 3 sin2x ,  0 d x d S .

(a) Find the roots of the equation  f �x�   0 . [5]

(b) (i)  Find  f c�x� .

(ii) Hence find the coordinates of the points on the graph of  y   f �x�  where  f c�x�   0 . [7]

(c) Sketch the graph of  y   f �x� , clearly showing the coordinates of any points 
where  f c�x�   0  and any points where the graph meets the coordinate axes. [3]
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Problem 2 [ / 13 marks ]

– 14 –

M21/5/MATHX/SP2/ENG/TZ1/XX

2221 – 7110

Do not write solutions on this page.

9. [Maximum mark: 15]

Consider the function  f  defined by  f (x) = 90 e-0.5x  for  x ∈ \+ .

The graph of  f  and the line  y = x  intersect at point P. 

(a) Find the  x-coordinate of P. [2]

The line  L  has a gradient of -1 and is a tangent to the graph of  f  at the point Q.

(b) Find the exact coordinates of Q. [4]

(c) Show that the equation of  L  is  y = -x + 2 ln 45 + 2 . [2]

The shaded region  A  is enclosed by the graph of  f  and the lines  y = x  and  L .
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(d) (i)  Find the  x-coordinate of the point where  L  intersects the line  y = x . 

(ii) Hence, find the area of  A . [5]

(This question continues on the following page)
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Problem 3 [ / 15 marks ]

– 9 – 2223 – 7115

Turn over

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] 

Consider the function h x x( ) = −4 2 , for x ≥ 1
2

.

(a) (i)  Find  h-1(x) , the inverse of  h (x) , and state its domain.

(ii) Write down the range of  h-1(x) . [5]

(b) The graph of  h  intersects the graph of  h-1  at two points.

Find the  x-coordinates of these two points. [3]

(c) Find the area enclosed by the graph of  h  and the graph of  h-1 . [2]

(d) Find  h′(x) . [2]

(e) Find the value of  x  for which the graph of  h  and the graph of  h-1  have the same gradient. [3]
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Problem 4 [ / 7 marks ]

– 8 –

M22/5/MATHX/SP2/ENG/TZ2/XX

2222 – 7115

12EP08

6. [Maximum mark: 7]

A particle moves in a straight line such that its velocity,  v m s-1 , at time  t  seconds is given by 

v
t t

=
+( )2 1
4
cos

,  0 ≤ t ≤ 3 .

(a) Determine when the particle changes its direction of motion. [2]

(b) Find the times when the particle’s acceleration is -1.9 m s-2 . [3]

(c) Find the particle’s acceleration when its speed is at its greatest. [2]
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Problem 5 [ / 6 marks ]

– 7 – 2223 – 7115

Turn over

6. [Maximum mark: 6] 

A particle moves in a straight line such that its velocity,  v m s-1, at time  t  seconds is given 

by  v v t tt

( ) = −⎛
⎝⎜

⎞
⎠⎟

−
4

2 4
3e

 

cos π
, for  0 ≤ t ≤ 4π . The graph of  v  is shown in the following diagram.

t

v (t)

4π

Let  t1  be the first time when the particle’s acceleration is zero.

(a) Find the value of  t1 . [2]

Let  t2  be the second time when the particle is instantaneously at rest.

(b) Find the value of  t2 . [2]

(c) Find the distance travelled by the particle between  t = t1  and  t = t2 . [2]
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Problem 6 [ / 6 marks ]

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: 6]

In a class of 30 students, 19 play tennis, 3 play both tennis and volleyball, and 6 do not play 
either sport.

The following Venn diagram shows the events “plays tennis” and “plays volleyball”. 
The values  t  and  v  represent numbers of students.

U

t 3 v

6

plays tennis plays volleyball

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

(ii) Find the value of  v . [4]

(b) Find the probability that a randomly selected student from the class plays tennis or 
volleyball, but not both. [2]

(This question continues on the following page)
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Problem 7 [ / 12 marks ]

(a) A bag contains two gold balls and one silver balls.

Two balls are drawn at random from the bag, with replacement.

( that means we replace each ball in the bag after lokking at its colour )

Let X be the number of gold balls drawn from the bag.

1. Find P(X=0). [1]

2. Find P(X=1). [1]

3. Find P(X=2). [1]

4. Find P(X =1 assuming the first ball is gold ). [3]

(b) Now we consider that four balls are drawn from the same bag, still with replacement.

1. Find the probability P( first ball is gold, second is silver, thirs is gold and fourth is gold ).

2. Find the probability that exactly 3 of the 4 balls are gold.
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