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Instructions:

o Answer five (05) questions only.
e Number of pages in the paper is four (04).

o Al the symbols are in standard notation unless they are defined.

Q1.

a. Find the factors of the following expressions,

i 27x3 + 1. {15%)

ih. x*—16. ' (15%)
b. After expanding, simplify the following expressions.

i, (2 + 92+ xy) (x? + y% — xp). {15%)

ii. (a+b)a+b+c)a—b) {15%)

c. if a # 0;then solve the following quadratic equation : ' - B
4ax?® + Sabx + ab* =0
Using

i The formula. (10%}
il The completing square method. (10%}
d. Solve the following inequality and represent the solution on the number line.

3
x—3

<2

(20%)
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Q2.

Q3.

Q4.

4.

-

Let f be function such that f(x) = ax? + bx + ¢, where a, b, ¢ € R such that
a#0,b# 0anda—b+c=0.Show that —1 is a root of the equation f(x) = 0.

Furthermore, show that 1 is not a root of the above equation. {30%)

b. letp(x) =x*+2x% +3x —landg(x) = x®> + 3x + 6.

3 Using the remainder theorem, find the remainders when p(x} is divided

by (x — 1) and g{x} is divided by (x — 2) respectively. (20%)
ii. By using the method of long division, verify that p(x-) = (x—1)g(x)+ 5. (20%)
iil. Find the remainder when p(x) is divided by (x — 1)(x — 2). (30%)

Write down the binomiat expansion of (3 + 2x) in increasing powers of x. Let A, be the

term containing x” in the above expansion forr = 0,1, 2,3,4, 5, 6. Show that,

AT‘+1 _ 2(6 - T’)

= fi .
A, 3(14+1)x orx # 0
(35%)
Find the summations of the first n terms of the following series.
i. T4+44+7+104+ 13+ ... {10%)
i, P+343%+33 40 - (10%)

letT ={1,2,3,4,5,6,7,8},4 = (1,2,3,5,8}, B = {1,2,3,4,6} and C = {1,2,4, 7). Verify

the following results.

i. AnBnNO)=(AnBNC (15%})
ii. ANBUO=AnNRUAND) (15%)
iii. AnB)Y =AUB (15%)

Evalurate the following limit.

Vx—2—1

kb sin{m(x — 3))

{25%)
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-

b. Using the first principles, find the first derivative of y = sinx. (25%)
¢. Differentiate the following functions with respect to x.

i, y = e *sin3x - (25%)

i y = log (\/1—2x2) (25%}

as.

a. Using the partial fractions, find the following indefinite integral.

1
f@~aa+n“
{20%)

b. Using a suitable substitution or any other method, find the following indefinite integrals.
i. fxe"“2 dx (20%)
ii. [ cosect db (20%)
¢.  Using the integration by parts, find the integral [ xe¥dx, and hence find the area of the

region enclosed by the curve y = xe* and the linesx = L,x =2 andy = (. {409%)

Q6.

y
a. Show that (COS% + sin g—) =1 +sinx for — 7 < x < 7. Hence show that the value of

T 1 2442
cosgtsing = =~ R (40%)

b. Show that

t 2B _1-cosB for0 < B <
an 2 1+cosB o T

In the usual notation, using the Cosine rule for the triangle ABC, show that
B
(a+b+c){a+c—b)tan25= (b+c—a)a+b—2¢)

(60%)

Q7.

a. letApueR, A= [2 1],8 = [7 5] and X = Lai 1]. Find the values of A and p such

11 5 3
that BX = AAX. Hence deduce that the inverse of B — A4 does not exist. (40%)
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b.wc:ﬁ ﬂJMn

i Find the characteristic equation of C. {20%)

il. Hence, deduce the inverse matrix of C. {20%)
c. Using the properties of determinants, prove that
a a{l—a) a°

b b(1—b) b2 =0
c c(1—¢) *

(20%)
Q8.
a. Ina parallelogram ABCD, |4—4—§| =2m, IE] = lmand BAD = g Let M be the mid-point
of CD. The forces of magnitudes 5, 5,2,4 and 3 in newtons act
along AB, BC,DC, DA and BM respectively.
i. Find the magnitude and the direction of the resultant force. {50%)
ii. Find the distance of the point, where the line of action of the resultant
meets A8 from the point A. {50%)
Qs.

a. Aparticle is projected from a point 0 on a horizontal plane with initial velocity u =
J2ga at an angle 8 to the horizontal. The particle is just clears a vertical wall of heightg

located at a horizontal distance a from 0. Show that sec? # — 4tanf + 1 = 0.
(50%)
b. A car of mass 1000kg travelling along a horizontal straight road accelerates uniformiy
from 15ms~" to 25ms % in a distance of 320m. If the resistance to the motion is
145N, then find the driving force of the engine.
(509%)

End
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