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General Instructions
1. Reéad all instructions carefully before answering the questions.
. This question paper consists of 06 questions in 04 pages.

. Answer any 04 quesfions only. All questions carry equal marks.

2
3
4, Answer for each question should commence from a new page.

5. Draw fully labelled diagrams where necessary.

5. Relevant log tables are provided where necessary.

6. Having any unauthorized documents/ mobile phones in your possession is a

punishable offense.
7. Use blue or black ink to answer the questions.
8. Circle the number of the questions you answered in the front cover of your

answer script.

9. Clearly state your index number in your answer sctipt.
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1. (a)Showthat| 2x x+4 2x |=(4—x)"(5x+4).
2x Zx  x+4
(b} Prove that the product of the two matrices

{ cos’8  cosfsin 9} [ cos’d  cosgsin ¢J
and

cosfsind  sin’ 0 cosgsing . sin’ ¢

is zero when 0 and ¢ differ by an odd multiple of g .

(¢} Explain the consistency or the inconsistency of a systen of m linear equations in »
unknowns.
For which rational numbers a, b and ¢ does the follwing system have
(i) No solution.
- (ii) A unique solution & find the Solution if a#b.
(iii) For infinitely many solutions, if ¢# d, show that a+h = c+d.
xty+z=1
ax-+ by +ez-=d

azx+b2y+czz =&

2. (a) Find the orthogonal transformation which transforms the quadratic form
10x;] + 25 +5x; +6x,x, —10%,%, —4x,x, to a canonical form.

(b) Determine for what values of the numbers @ and b, C = aA+5bB is Skew-Hermitian
given that 4 and B Skew-Heunitian.

(c) Show that the following matrix is unitary:

é(l + 1) %(—H i)

;(IH) -;-(1—;')




3. Find the general sclution of each of the systems of simultaneous
differential equations, given below in the standard notation:

(a) x, =x +x, — X
X, = 2x, +3x, —dx;

X, = 4x +x, —4x;,

(b) %, = 2x, +3x, +4e”

3t

X, =X —2x,—e
(¢) X=8x—~5y
y=10x-7y

4. (a) Find a sinusoidal particular solution for the following system of partial differential
equations: -

X+ 2%, + X +x, - 3x, =snd

3%, + X%, +2x, +2x +x, = cost —2sint.

(b) Use the change of variabie x =cost# (0 <¢ <) to find the general solution of the

differential equation

d* . .
- x?‘),—% - xﬂi —Ay=0, (-1<x<I) where Ais apositive constant.

- (¢) If the density o is a function of x and y, and the transformation ¢ = Xy, ¢=2xp,

is made, show that the first order partial differential equation x %E — yg'o =0 becomes
X y

%f =, provided x*+ »* = 0. Hence find p as a function of x and y.

G

5. (a) Find the general solution of the following pair of partial differential equations:

ou 2x

—= +ax(x —y)+2(x - y)
PR (x=y)+2(x-y)
d _

Ll 22y274x2+4xy+3y2

ay x"—y




(b) Find the general solution of the following partial differential equation by using the

integrating factor methed. { « is a function of the two variables x and y.)

@i %_(nyJrlJ” _ E—Z.vcj»f> (:C > 0)
Ox x

(c) Applying the change of variables ¢ =x* —y and $=x" + y to the equation

'}2 2 ) .
Gu_1ou 4x° Ou_ 0 (x=0) , verify that the general solution

s —=
ox®  x dx
2

u=f(x’—y)+g(x’ +y) of the above equation also satisfies the equation —a—é—ég

6. (a) Find the equations of the characteristic curves for the partial differential equation

Ou _ Du
——3——=u
ox By

and hence find the general solution.

o If u(x, y) =y on x.=0,what is the solution for the given partial differential equation?
(b) Solve the following partial differential equation:
2'u o%u &

8—7“2 - —‘—230.
ox oxdy Oy




