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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: 7]

The ages of people attending a music concert are given in the table below.

Age 15<x<19 [19<x<23 |23<x<27|27<x<31|31<x<35
Frequency 14 26 52 52 16
Cumulative 14 40 90 » 160
Frequency
(a) Find p. [2 marks]

The cumulative frequency diagram is given below.
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(This question continues on the following page)
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(Question 1 continued)
(b) Use the diagram to estimate
(i)  the 80™ percentile;
(i1)) the interquartile range. [5 marks]
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[Maximum mark: 6]

-2 0
Let A be a 2x2 matrix and B an mXn matrix, where Az( ] and
1 0 3 L3
B= )
-1 3 0
(a)  Write down the value of m and of n. [2 marks]

(b) Find AB. [3 marks]

(c) Let C be a px4 matrix. Given that the product BC exists, write down the
value of p. [1 mark]
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[Maximum mark: 6]
Let f(x)=¢e"".
(a) Write down f(x). [1 mark]
The tangent to the graph of f at the point P (0, b) has gradient m.
(b) (i) Show that m=6.
(i1)) Find b. [4 marks]

(c) Hence, write down the equation of this tangent. [1 mark]
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[Maximum mark: 7]

Events 4 and B are such that P(4)=0.3, P(B)=0.6 and P(4UB)=0.7.

AN
oo

The values ¢, r, s and ¢ represent probabilities.
(a)  Write down the value of . [1 mark]
(b) (i) Show that r=0.2.

(i1))  Write down the value of ¢ and of s. [3 marks]
(¢) (i) Write down P(B').

(i) Find P(4|B)). [3 marks]
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[Maximum mark: 7]

The diagram below shows part of the graph of f(x) = acos(b(x—c))—1, where a>0.

Y

The point P (g , 2 ) is a maximum point and the point Q(%t , — 4) 1S a minimum point.

(a) Find the value of a. [2 marks]
(b) (i) Show that the period of f is .
(i1)) Hence, find the value of 5. [4 marks]

(c) Given that 0 <c < m, write down the value of c. [1 mark]
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[Maximum mark: 6]

2
2x+5

Given that J; dx =Ink, find the value of k.
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[Maximum mark: 6]
Let f(x)=(sinx+cosx)’.
(a) Show that f(x) can be expressed as 1+sin2x. [2 marks]

The graph of f is shown below for 0 < x <2m.

(b) Let g(x)=1+cosx. On the same set of axes, sketch the graph of g for
0<x<2m. [2 marks]

The graph of g can be obtained from the graph of f under a horizontal stretch of
. k
scale factor p followed by a translation by the vector (0 ]

(c)  Write down the value of p and a possible value of k. [2 marks]
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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: 17]

Aline L, passes though points P(-1, 6, —1) and Q(0,4,1).

1
(@) (1) Show that PQ=| -2 |.
2
(i1)) Hence, write down an equation for L, in the form r=a+1b . [3 marks]
4 3
A second line L, has equation r=| 2 |+s| O
-1 —4
(b) Find the cosine of the angle between PQ and L, . [7 marks]
(c) Thelines L, and L, intersect at the point R. Find the coordinates of R. [7 marks]
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Do NOT write solutions on this page.
9. [Maximum mark: 13]

Let f(x)=log,(x+3) for x>-3. Part of the graph of /" is shown below.

y

The graph passes through A (6, 2), has an x-intercept at (—2, 0) and has an asymptote
at x=-3.

(a) Find p. [4 marks]
The graph of f is reflected in the line y = x to give the graph of g.
(b) (1) Write down the y-intercept of the graph of g.

(i1)  Sketch the graph of g, noting clearly any asymptotes and the image of A. [5 marks]

(c) Find g(x). [4 marks]
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Do NOT write solutions on this page.

10. [Maximum mark: 15]

l\).| &

. . . T 1 . T
In this question, you are given that cosg = > and smg =

The displacement of an object from a fixed point, O is given by s(¢)=¢—sin2¢
for 0<t<m.

(a) Find s'(?). [3 marks]

In this interval, there are only two values of ¢ for which the object is not moving.

) I
One value 1s t =—.

(b) Find the other value. [4 marks]
(¢) Show that s'(¥) > 0 between these two values of ¢. [3 marks]

(d) Find the distance travelled between these two values of ¢. [5 marks]
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