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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 in the boxes provided. Working may be continued below the lines if necessary.
1.  [Maximum mark: 5]

The cumulative frequency curve below represents the marks obtained by 100 students.
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(This question continues on the following page)
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(Question 1 continued)
(a) Find the median mark. [2 marks]
(b) Find the interquartile range. [3 marks]
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[Maximum mark: 6]
Let f(x)=2x-1and g(x)=3x"+2.
(a) Find f'(x). [3 marks]

(b) Find (fog)(D). [3 marks]
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3.  [Maximum mark: 6]

The following diagram shows the graph of f(x) =acos(bx), for 0<x<4.
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P(2,-3)

There is a minimum point at P(2, —3) and a maximum point at Q (4, 3).

(@) (1) Write down the value of a.

(i1)) Find the value of 5. [3 marks]
(b)  Write down the gradient of the curve at P. [1 mark]
(c)  Write down the equation of the normal to the curve at P. [2 marks]
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[Maximum mark: 8]

The random variable X has the following probability distribution, with P(X >1)=0.5.

X 0 1 2 3
P(X =x) p q r 0.2
(a) Find the value of r. [2 marks]
(b) Given that E(X)=1.4, find the value of p and of ¢. [6 marks]
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Please do not write on this page.

Answers written on this page
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[Maximum mark: 6]

The diagram below shows the graph of a function f(x), for 2<x<3.

(a) Sketch the graph of f(—x) on the grid below. [2 marks]

(This question continues on the following page)
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(Question 5 continued)

(b) The graph of f is transformed to obtain the graph of g. The graph of g is
shown below.

The function g can be written in the form g(x)=af(x+5b). Write down the
value of a and of b. [4 marks]
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[Maximum mark: 7]

Consider the equation x*>+(k—1)x+1=0, where k is a real number.

Find the values of k£ for which the equation has two equal real solutions.
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[Maximum mark: 7]

Given that (l+§x) (3+nx)> =9+84x+..., find the value of n.
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Do NOT write solutions on this page.
SECTION B
Answer all questions on the answer sheets provided. Please start each question on a new page.
8.  [Maximum mark: 15]

The following diagram shows the graph of a quadratic function f, for 0<x<4.

y

P(0, 13)

The graph passes through the point P (0, 13), and its vertex is the point V (2, 1).
(a) The function can be written in the form f(x)=a(x—h)’ +k.

(1)  Write down the value of % and of k.
(i1)) Show that a =3. [4 marks]

(b) Find f(x), giving your answer in the form Ax* + Bx+C . [3 marks]

(c) Calculate the area enclosed by the graph of f, the x-axis, and the lines x=2
and x=4. [8 marks]
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Do NOT write solutions on this page.

9.

[Maximum mark: 14]

Bag A contains three white balls and four red balls. Two balls are chosen at random
without replacement.

(@) (i) Copy and complete the following tree diagram. (Do not write on this page.)

2 White
6
3 White
7
Red
White
4
7 Red
Red
(i) Find the probability that two white balls are chosen. [5 marks]

Bag B contains four white balls and three red balls. When two balls are chosen at

. . L. 2
random without replacement from bag B, the probability that they are both white is r

A standard die is rolled. If 1 or 2 is obtained, two balls are chosen without replacement
from bag A, otherwise they are chosen from bag B.

(b) Find the probability that the two balls are white. [5 marks]

(c) Given that both balls are white, find the probability that they were chosen from
bag A. [4 marks]
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Do NOT write solutions on this page.

10.

[Maximum mark: 16]

Let f(x)=m for 2<x<4, x;t%, x # 2. The graph of f'is given below.

A1)

The graph of f has a local minimum at A (1, I) and a local maximum at B.

2x% =2
(=2x* +5x=2)*

(a) Use the quotient rule to show that f’(x)= [6 marks]

(b) Hence find the coordinates of B. [7 marks]

(c) Given that the line y =k does not meet the graph of £, find the possible values
of k. [3 marks]
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