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Instructions to candidates:

This paper has two sections. Each section carries 50 marks.
Section A has two questions while Section B has three questions.
Attempt ALL questions in Section A and B.

Start each question on a new page.

Show all steps.
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Candidates are allowed to use the following materials/aids:
Non-programmable calculators

Materials/aids other than those stated above are not permitted. Candidates
will be subject to disciplinary action if any unauthorised materials or aids are
found on them.
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Section A (50%)

QDuestion 1

Evaluate the following integrals:
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3

b) [—2—d 3

®) | b [3]

@)je4%m@nﬁ [5]

(d) I\/9—16x2dx [6]

@ [——3"——a [9]

(x+2)(x% —4x+13)

x2 sin5 X

1+cos3 x

dx [4]

0 |

®

|
Ny

Question 2
(a) Calculate the volume of the solid generated by rotating the region bounded by the

parabola y=5- 3x2 and the straight line y =2 about the horizontal line y=1. [10]
(b) Compute the arc length of the cycloid: x =¢-—sint, y=1-cost, 0<t<2x. [10]

Section B (50%)

Question 3
Let 4(3,-2,1), B(1,-3,2) and C(2,-1,—3) be three points in a plane II.

(a) Evaluate the angle £ZBAC; [5]
(b) Determine a unit vector perpendicular to AB and AC ; [5]
(c) Find the shortest distance from D(-4,—1,2) to the plane IT. [5]
Question 4
(a) Rewrite the complex number (2-— V2 i)5 in Euler form. [4]
(b) Solve the equation 2+1= V3i and express the solution in polar form. [6]
Question S
-1 1 2
(a) Find the inverse of the matrix A=| 2 1 -1|. [10]
3 2 0

(b) Use the matrix A4 in (a), compute the determinants: |A, ‘AT Al, lAS‘ and IA_I‘. [5]

(c) Use Gauss elimination to solve the system of linear equations: Bx = b , Where
1 3 -2 -1 1
B=|2 5 -1 3|, b=|2] [10]
-1 -1 -3 2 -3



Brief Table of Derivatives and Integrals

Standard Derivatives Standard Integrals
d B p+l
—(xP)=px? ! J.xpdx=x +C, p=-1
dx p+1
d 1 1
Z (lnx)=— —dx =In|x|+C
dx (Inx) x I x | I
i(ex)=ex jexdx=ex+C
dx

d .
—(sin x) = cos x
e )

Icosxdx =sinx+C

d .
—(cosx) =—sinx
dx( )

J.sinx dx =—-cosx+C

d 2
—(tanx) =sec” x
dx( )

Iseczxdx=tanx+C

i(cot x)= —cse? x
dx

j.csczxdx=—cotx+C

d
—(sec x) =sec x tan x
dx

Isecxtanxdx=secx+C

d
—(csc x) = —csc xcot x
dx

Icscxcotx dx=-cscx+C

= sin"'x) = : | B
1-x2 1- x?

—(cos_lx)= =
1-x?

—(tan_lx)= 12 j'dx2=tan_1x+C
1+x 1+x

- END -






