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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 the questions in the spaces provided. Working may be continued below the lines, if necessary.

1.  [Maximum mark: 5]

1 ) a
Express ———— in the form — where a, be Z.
P 1 CiBy b
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2.  [Maximum mark: 6]

a 2a 0
LetMbethematrix | 0 a 1
-1 -1 «
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3.  [Maximum mark: 5]

A circular disc is cut into twelve sectors whose areas are in an arithmetic sequence.
The angle of the largest sector is twice the angle of the smallest sector.

Find the size of the angle of the smallest sector.
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4.  [Maximum mark: 5]
In triangle ABC, AB=9cm, AC=12cm, and B is twice the size of C .

Find the cosine of C.
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5.  [Maximum mark: 5]

2

If f(x)=x=3x3,x>0,
(a) find the x-coordinate of the point P where f’(x)=0; [2 marks]

(b) determine whether P is a maximum or minimum point. [3 marks]
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6. [Maximum mark: 7]

Find the area between the curves y=2+x—x” and y=2-3x+x".
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7.  [Maximum mark: 6]
The common ratio of the terms in a geometric series is 2" .
(a) State the set of values of x for which the sum to infinity of the series exists. [2 marks]

(b) If the first term of the series is 35, find the value of x for which the sum to
infinity is 40. [4 marks]

0813



-9-— MO8/5/MATHL/HP1/ENG/TZ1/XX
8.  [Maximum mark: 8]

The functions f and g are defined as:

f(x)=e", x>0
g(x)zL, x#-3.
x+3

(a) Find A(x) where h(x)=go f(x). [2 marks]
(b) State the domain of A" (x). [2 marks]
(c) Find A7 (x). [4 marks]
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9.  [Maximum mark: 7]
The random variable 7 has the probability density function

Tt

f(t)=§cos(?} _1<s<1.

Find
(@ PT=0); [2 marks]
(b) the interquartile range. [5 marks]
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10. /[Maximum mark: 6]

In (x)

X

The region bounded by the curve y = and the lines x=1, x=¢, y =0 is rotated

through 27 radians about the x-axis.

Find the volume of the solid generated.
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SECTION B
Answer all the questions on the answer sheets provided. Please start each question on a new page.
11. /Maximum mark: 20]

The points A, B, C have position vectors i+ j+2k, i+2j+3k, 3i +k respectively
and lie in the plane 7.

(a) Find
(1)  the area of the triangle ABC;
(i1) the shortest distance from C to the line AB;
(i11) the cartesian equation of the plane 7 . [14 marks]

The line L passes through the origin and is normal to the plane 7, it intersects 7 at the
point D.

(b) Find
(1)  the coordinates of the point D;

(i1)) the distance of 7 from the origin. [6 marks]
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12.  [Maximum mark: 27]
The function f is defined by f(x)=xe> .

It canbe shownthat £ (x) = (2"x+n2"")e* forall ne Z*,where f " (x) represents
the n™ derivative of f(x).

(a) By considering f(x) for n=1 and n =2, show that there is one minimum
point P on the graph of /', and find the coordinates of P. [7 marks]

(b) Show that f has a point of inflexion Q at x =—1. [5 marks]
(¢) Determine the intervals on the domain of f where f is

(i) concave up;

(i1)) concave down. [2 marks]

(d) Sketch f, clearly showing any intercepts, asymptotes and the points P and Q. [4 marks]

(e) Use mathematical induction to prove that f™(x)=(2"x+n2"")e** for all
ne Z*, where f(x) represents the n™ derivative of f(x). [9 marks]

13. [Maximum mark: 13]

A gourmet chef'is renowned for her spherical shaped soufflé. Once it is put in the oven,
its volume increases at a rate proportional to its radius.

(a)  Show that the radius » cm of the soufflé, at time # minutes after it has been put in

: . . . dr kK .
the oven, satisfies the differential equation P =—, where £ is a constant. [5 marks]
t r

(b)  Given that the radius of the soufflé is 8 cm when it goes in the oven, and 12 cm
when it’s cooked 30 minutes later, find, to the nearest cm, its radius after
15 minutes in the oven. [8 marks]
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