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Candidates should attempt ALL questions from Section A and ANY THREE questions
from Section B. Candidates are advised to start each question on a fresh page.

SECTION A: [25 marks]
Answer ALL questions from this section.

& g2 \9@ :
Al. (a) Calculate 3& gﬁ 2
o 9
ifz=rcosp, y=rsing 3]

b) The angle between any two surfaces is defined as the angle between their tangent
o g ng,

planes at any point P. Calculate the angle between the cylinder z2 +y? = R? and

the sphere (z — R)? + y* + 22 = R? at the point M (%, 1_1%3) 0)4 (5]

A2. (a) Find the Maclaurin series, up to and including third order terms, of
f(z,) = esiny 65
(b) Calculate and identify the stationary points of f(z,y, 2) = zyz subject to
TH+y+z = 5
ry+yz+zz = 8

—= o
SN

A3. Find the inverse of the matrix A = (

-~ w
SN———
=
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SECTION B: [75 marks]
Answer ANY “THREE ,questions from this section. Each question carries 25 marks.

B4. (a) Find the values of ¢ for which the determinant of the matrix
t—1 3 -3
B= -3 t+5 -3 is equal to zero. [10]
-6 6 t—4
(b) Solve the system of equations
z+2y—3z+ 3w

2z + by — 82 + 6w
3r 44y —Sz+2w = 4

[
(SN

[

(c) Determine whether or not the vectors
1 1 2
2 |, =3}, -1 are linearly dependent or not. (
-3 2 5 W

B5. (a) Determine whether or not the vectors

1 1 5 e
10,1 2],]3 form a basis for R®Y~ [7)
1 5 4 |

(b) Find the rank of the matrix
13 1 -2 -3
14 3 -1 -4
23 -4 -7 =3 (5]
38 1 -7 -8

(c) Find all the real eigenvalues and eigenvectors of
-3 1 -1 ‘
c={-75 -1 [13]
-6 6 -2

B6. (a) Solve the following differential equations

IC)

N

A=

d,
(i) tauxﬁ =y 3]
L dy Tty
AL A 4
(i) dx T 4
(iii) (di% =ytanz + cosz 5]
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B7.

(b) Show tha:: the equation \
NI ) . * Yo
(z+y)dz + (z ¥+ dy)dy = 0 is exact.
Hence find its solution.

(c) Solve the equation
-z

"o e
+2 =
y Y +y p

W42y +dr=1+4z '

Solve the syst;
(a) Solve 1esysem{ ﬁfwty—z:%z"’

1
5]

17

1

(b) A particle is projected from the ground at an angle a with the horizontal. If
its initial velocity is vy and air resistance is proportional to its velocity, find the

equation of motion of the particle.

(c) Solve the equation

(1 +y?)dz = (\/1 +y?siny —zy) dy

END OF QUESTION PAPER

(10]

(8]
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