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QUESTION 1
3 =3 A -
a) 1T = <2 -3 4
Or =1 -1
Find two non-singular matrices P and Q such that PAQ= /. Hence find 471,
(10 marks)
b) Find the middle term in the expansion of (x + y)'*. (5 marks)
c) Reduce the matrix A to Echelon form:
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QUESTION 2

a)

Find the solution of the differential equation Z—i] —xtan(y —x) =1 (4 marks)
Solve (y* 4 2y)dx + (xy* + 2y* —4x)dy =0 - (8 marks)

The deflection of a strut of length L with one end (x = 0) built in and the other
support( d dl’]d subjected to end thrust P, satisfies the equation

%ay:-—(l—x)

dx?

B . Ri(1
Prove that the deflection curve is y = = (Z sinax — Lcosax + L — x) where
dy

al = tanal, given thatatx =0,y = —-=0. (13 marks)

QUESTION 3

a)

b)

C)

olve (x? + y‘z)dy Xy (7 marks)

dy _ =2xy%+2

dx — 3x 2y2 48ty (5 marks)

Solve —

Using the method of variation of paramecters, find the genecral solution of
11 ' . =1 m
¥y +4y =secx for T A (7 marks)

Usc the method of undetermined coefficients to find the gencral solution of
' —5y! + 6y = —3sin 2x. (6 marks)
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QUESTION 4

a) From the first principle, find the Laplace transform of (1 + cos2t) (5 marks)
o ”
b) Show that the Laplace transform of coshat is = (5 marks)
¢} Find the Fourier series expansion of the periodic function of period
2m,if f(x) = x*, —w <x <m. Hence, find the sum of the serics
1 1 1 1

1 22 32 4
Draw the graph of the series in the range —3m S x < 3m. (10 marks)
d) A periodic function of period 4 is defined as f(x) = |x|,—2 <x < 2. Find its

Fourier series expansion. (5 marks)

QUESTION 5

a) The following data regarding the heights (y) and weights (x) of 100 college
students are given:

¥ x =15 000

Y x* = 2272500
Yy = 6800

Yy = 463025

Y xy = 1022 250

1) Find the equation of the regression of height (y) on weight (x).
p + (5 marks)
11) Calculate the correlation cocefficient between height and weight and
commend. (5 marks)
b) From the following frequency distribution, compute the standard deviation of

the 100 students.

[Massinkg | 60-62 |63 -65 66 - 68 69 - 71 72 - 74
| Frequency |5 |18 42 27 8
(7 marks)
. 1.0 =1
c) Find the cigen value and cigen vectors of the matrix A ={1 2 1
z 2. 3
(8 marks)



