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Section A (40).

Answer all questions in this section.

Q,|. [eH

(i) Ify = ¢"sinx, show that = —ng
X

(ii)  Find the Maclaurin expansion of the function e* Sinxas far as the term
in x? by further differentiation of the result in part (i),

(i) Find the equation of a circle which has the points (- 7; 3) and (1 9)

as end points of its diameter.

(i) Hence or otherwise, find the equation of the tangent to the circle which
passes through the point (- 7 3).

Prove by induction that
n

o 1—pn
ap’ = ap —p

r—1

for all positive integral values of n, where a and p are constants.

By using the substitution u = sinx, show that

3n
" cosx 1, 1
[z dx =-In-

0 3+cos?x 4 '3

Let H be the set of all matrices of the form (3 31’) wherey€ IR .

Show that
(i) H does not form a group under matrix addition.

(ii) H forms an abelian group under matrix multiplication.
[A ssume associativity]

6042/2 Specimen paper

[3]

[4]

[3]

[4]

[8]



3
Section B (80)

Answer any five questions from this section. Each question carries 16 marks.

(2)

(b)

()

(b)

A plane, p,contains the point X with position vector 37— j +24and

the line, [, with vector equation
r=27+ ?L(j + k), where / is a parameter.
Find the (i) vector equation of P,

(ii) shortest distance from the origin to p.

Two planes have equations

3
rel 1 |=3and re| 1 |=4.
3
find the @) equation of the line of intersection of the two
planes,

(ii) angle between the two planes.

. o _®1 ¢
Given that matrix T = ¢ -,
el 1g

() interpret geometrically the transformation represented by T,

(ii)  find the image of a line y =2x +3under the transformation
T, giving your answer in the form ax +by +c =0.

=1 -1 09
() Given that matrix N =¢ 5 -4 1 5
2 2 17

find N™1, the universe of matrix N.

(ii) Hence, or otherwise solve the simultaneous equations:

X-y = -4
x-Ady4z = -12
2x+2y+z = 11
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Given the points A(0; 2; 2), B(4; 1; 0) and C(-2; 0, 3).

Find the

(i)

(ii)

(iii)

value of g given that the Cartesian equation of a
perpendicular bisector of a line joining the points A and B,

passing through point D (1; ¢; 0) is x—2=$=z—1. [5]
exact shortest distance of the line in part (i) to the origin, [5]
Cartesian equation of the plane containing points A, B and C. [6]

The temperature of meat in an oven is . The rate of increase of the
temperature of the meat in the oven is proportional to the difference in the
temperature that exists between the meat and the oven. The oven is kept at
a constant temperature of 100 °C at any instant.

(@)

(ii)

(iii)
(iv)

(a)

(b)

Show that Z—q =k (100- g), where k is a constant. [3]
t

A piece of meat which was initially at 4°C is placed into the oven at
time ¢ = 0 seconds. After one minute, the temperature rose to 16°C.

Express @ in terms of # seconds in its simplified form. [8]
Find @ when t = 2.5 minutes. 2]
Find the time it takes for temperature of meat to rise to 80°C. [3]
Given thatz = 25_:;, find the fifth roots of z in the form re". [8]

Given that 14iis a root of the equation z° +pz* +gz +6 =0 where
p and g are constants,

find the
(i) other two roots, [4]

(i) values of p and ¢.
[4]
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Itis given that y = x2e”.

(@

(ii)
(iii)

@)

)

2
Find % .

d3 d?
Show that =% =4e* + 2xe* + 2.
dx dx2

Hence, prove by induction that the statement

2. n—1
Y _ (n—1)(2e%) + 2xe* + Zx 2 is true for all positive integers, n,

axn n—1
such that n> 2.

The 4™ term of an arithmetic progression is 42 and the sum of the first
three terms of the series is 12.

Find the

(i) first term and the common difference,

(ii) sum of the first twenty terms.

The 3™ term of a geometric progression is 36 and the 5 term is 16.

Find the
(i) first term and the common ratio, r, given that r <0,

(ii) sum o infinity of the series.
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