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Instructions
This paper consists of FIVE (5) questions. Answer any FOUR (4) questions in the answer book-

let provided. All questions caity equal marks.

Question 1

Rs]
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(a) Determine which of the following matrices are in ref, rref or neiter.
100 0 001 1 1 1]
11 0 0 et
_ o 0 1 1 1
() @0 0 1 1 (i)
0 1 1 0 0 0 0 0 1
0 0 0 0 -
i 0 0 1 1] i 0 0 0 0 0

[3 marks]

(b) Use Gauss-Jordan method to solve the following system of linear equations.

Xp— X2 + xg=0
~2x7 -+ 3x7 + x5 —5xs =0
3x14+ Xo+x3—2x4 =0

Express the solution in vector form.

[7 marks]

(c) For what values of a and B does the following system has
(i) unique solution,
(ii) infinitely many solutions,

(iii) no solution.

= Jastify your answersusmgranl?tes? SR _

[9 marks]
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1 0 =2
A=\ -3 1 4
2 =3 4
Show all your workings.
[6 marks]
§
Question 2
T
b 1 -2 |
(2) Find matrix M if { ' 42

[4 marks]
1

places in all your calculations.

[8 marks]

(c) Use Gauss-Seidel method to solve the following linear system starting with the initial

cuess x0 =1, 0 =1, 20 = 1. Carry out TWO (2) iterations and keep 4 decimal
g Y y P

Sx— y+2z=

9
xA44dy— z=

6

2x+ y—5z=-15
(d)

Let mairix A =

1]

, where x and B are numbers, and A has eigenvectors

[6 marks]
3 -2
X1 = and xp =
1 3
corresponding to eigenvalues A; and A, respectively.
(i) Find the eigenvalues A; and Ay of A by using the property Ax = Ax
" (if) Hence, determine the values of aand . .

[5marks] .
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{a) Evaluate the integral / / (2x + y) dydx
J2
[6 marks]

(b) Given A=2i+j—kand B=i-2j+k
J ]

(i) Find the angle between A and B.
[3 marks]
(i) Find the unit vector in the direction of A.

[2 marks]
(iii) Find a unit vector perpendicular to both A and B.

[3 marks]

4

(¢) A vector functionis givenby F = (2xy —y*+3)i + (x* —4xy?) j.

(i) Show that the function is conservative.

[4 marks]

(ii) Based on the result in part (i) above, find a suitable potential function ¢ such that
F=V¢.

[7 marks]

Question 4

(a) The boundary of a closed path C is defined by the iriangle OAB with coordinates O(0, 0),
A(1,0) and B(1, 2). Evaluate / x?ydx + xdy

(i) by direct method,

[7 marks]
(i) by Green's Theorem.

[6 marks]

(b) Determine using Stokes’ theorem the integral

/ﬁVXE-nda

where F = yi — xj and Sis the hemisphere given by

P4yt =9 z2>0.

Hint : Solve the above problem as a line integral around a closed loop.
[12 marks]
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Question 5

i '/V 7 k' 3 -
(a) Use Gauss’ Divergence theorem to evaluate | j F-ndS where F = xyi— xzj +3yzk, and
JJs '
S is the closed surface of the region bounded by the planes

z=0,z=4—y,y=0,y=2,x=0, and x =3,

[10 marks]
(b) Classify the follnwing functions as either even, odd, or neither :
‘
() 127432
(i) sinh(x)
@{ii)  x? +sin(x)
(iv) cosh(x)
[4 marks]

(c) Find the Fourier series for

-1 —~1<x<0
ft) =
: 0<xr<l
f#) = f(t+2)
[11 marks]
End of Paper
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