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T (a) Find the eigen values and corresponding eigen vectors of the matrix

£ ! 4)
A_(Q 3
(10 marks)

(b) A linear time-invarient system is characterized by the vector differential equation

d
—d%zAg,where A=G {1])

Find the state transition matrix ®t, as the system. (10 marks)

28 (a) A function f (x) is defined by

X, O <<x<1
f(x):«{ 5
2

Obtain the half-range cosine series of the function f(x) and hence show that

e
96 Z (211 1)
(20 marks)
3. (a) Use Green’s theorem in a plane to evaluate the integral

j{[(sz -y*)dx +(x*+y*)dy] where

.

¢ is the boundary in the xy plane of the area enclosed by the X - axis and the
semi-circle x*+y* =2 in the upper half of xy plane. (9 marks)

(b) A solid is bounded by the surfaces z=8-x"-y” and z = X’ +3y” . Determine the
volume of the solid. (11 marks)
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4. A continuous random variable x has a probability density function f(x) given by

ke™ forx > 0
0, otherwise

o-|

where k is a constant. Determine the:

(a) value of the constant k ;
(b) mean and variance of X;
(©) median of the distribution;

) plx 1)
(20 marks)
i 4 9 (a) Find the general solution of the differential equation
| (2x + 3cosy )dx +(2y - 3xsiny )dy = 0
= (9 marks)

(b) Use the method of undetermined coefficients to solve the differential equation

Zad
%Xy—ﬁ 2d—§+ 10y = sin3x

given that y =0 and %: 1 when x=0
(11 marks)

6. (a) Find the inverse laplace transform of

S F(S)=S( s+4

s+1)(s*+4) (& k)

B
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§ (b) A unit e.m £, is applied to the terminals ‘A’ and ‘B’ of the network in the figure 1 below,

which is dead at t = 0. Use laplace transforms to show that the input current i( t) is
given by

i(t)= 2{1 - e—i‘coshﬁgt -—‘/%e%‘sinhigt}

i(t) 1H 1H
A o— _I56WEN 23 g S e
i-(t) i(t)
10 [J 10
B o—
Fig. 1
o (12 marks)
7 (a) Show that the real and imaginary parts of the function w = Inz satisfy the Canchy-
Riemann equations. (10 marks)
(b)  Giventhat|z|=2 and
Gl
Find the image of z in the w-plane. (10 marks)
8 (a) Prove that for any real number N, the Newton-Raphson formula for
approximating N* can be written in the form
1 N
Xn+1 = ?(2){9 + —}a)
Hence evaluate 3% correct to four decimal places, giving that an approximate
rootis 1. (9 marks)
(b)  The table below represents a polynomial f(x) and an error is suspected in one of the

entries.

X 05l s 3 4 5 6 7 8 9 10

f(x) S-a295 =87 101 213 395 629 957 = 1381 19138 2565

@) Use finite differences to locate and correct the error;

(i1) Use Gregory-Newton interpolation formula to determine f(6.8) correct to three

decimal places;
(iii)  Determine the form of the function f(x). (11 marks)
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Partial areas under che
standardised normal cugve
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Se= 2 g 1 2 3 4 5 & 7 8 3
a
0.0 0.0000 | 0.0040 {0.0080 [0.0120] 0.0159 0.0199 10.0239) 0.0273 | 0.0313 | 0.0259
0.1 0.0398 1 0.0438 10.0478 {0.0517] 0.0557 0.0586 { 0.0636{ 0.0678 | 0.0714 | 0.0753
0.2 0.0733 0.0832 10.0871 | 0.0510| 0.0948 | 0.6987 | 0.1026] 0.1064 0.1103101141
8.3 0.1179} 0.1217 0.1255 |0.1293] 0.1331 | 0.1388 | 0.1406! 0.1443 0.14800.1517
0.4 0.1554 ) 0.1891 [0.1628 [0.1654 | 0.1700 ] 6.1736 | 6.1772) 0.1808 0.18440.1879
0.5 0.1945{ 0.1950 {0.1985 {0.2019 0.2054 | 0.2086 {0.2123] 0.2157 | 0.2190 | 0.2924
0.6 0.2257 | 0.2231 10.2324 10.2357 0.2385{ 0.2422 | 0.2454] 0.2486 0.2517 1 0.2549
0.7 0.2580 | 0.2611 1 0.2642 10,2673} 0.2704 | 0.2734¢ 0.2766) 0.2794 1 0.2823 1 0.2852
0.8 0.2881} 0.2910 10.2939 /0.2967 | 0.2995 | 0.3023 | 6.3051] 0.3078 | 0.3106 0.3133
0.8 0.3138 0.3186 10.3212 10.3238| 0.3264 | 0.3289 | 0.2215] 0.2140 0.3365 | 0.3289
1.0 03413} 0.3438 10.3451 {0.3485 0.3508 | 0.3531 | 0.3554] 0.3577 | 0.359¢ 0.3621
11 0.3643 | 0.3685 |0.3686 10.3708| 0.3729 | 0.3743 | 0.3770 {.3730 | 0.3810 | 0.3830
1.2 10.38431 0.3869 {0.3888 |0.3907 0.3925 | 0.3944 | 0.3962 0.3980 | 0.3997 | 0.4015
13 040321 0.4049 | 0.4066 | 0.:4082| 0.4039 | 0.4115 | 0.4131 0.4147 1 0.4162{0.4177
1.4 04192} 0.4207 |0.4222 | 0.4236] 0.4251 | 0.4265 | 0.4275 0.4292 | 0.4306 | 0.4219
1.5 0.43321 0.4345 10.4357 | 0.4370| 0.4382 | 6.4394 | 0.4406] 0.4418 | 0.6420 0.4441
1.6 044521 0.4463 [0.4474 10.4484 | 0.4495 | 0.4505 | 0.4515) 0.4535 | 0.4535 6.4545
t.1 045541 C.4564 104573 | 0.4582 0.4591 | 0.4599 | 0.4608| 0.4616 | 0.4525 0.4633
18 046411 0.4649 |0.4656 | 0.4664 | 0.4672 | 0.4675 | 0.4886! 0 4692 | 04500 0.4708
19 04713} 0.4719 10.4726 | 0.4732) 04738 0.4T44 [0.4750] 0.4758 | 0.4 762 6.476%
2.6 047721 0.4778 10.4783 | 0.4785] 0.4793 | 0.4798 ] 0.4803| 04808 | 0.¢81% 0.4817
2.1 0.48211 0.4826 | 0.4830 | 0.4834 | 0.4838 0.4842 | 04846 0 4850 0.4854 | 0.4857
22 04861 0.4864 |0.4368 [0.4871| 0.4575 | 0.4278 | 04881 0.4884 | 0.4882 | 0.48%0
23 G.4BS3| 0.4896 | 0.4598 | 0.4901] 0.4504 | 0.4506 | 0.4909| 04911 0.4913 § 0.4916
24 0.4918] 0.4320 {0.4922 | 0.4925] 0.4927 | 6.4929 | 6.4931] 0.4932 0.4934 | 0,493
25 0.43381 0.4340 10.4941 [0.4943] 0.4345 | 0.4346 [ 0.4948 0.4949 | 0.4951 | 0.4953
26 0.4953] 0.4955 | 0.4956 | 0.4957 0.4959 § 0.4960 1 0.4961| 0.4962 | 0.4963 | 0.4364
21 049651 0.4966 1 0.4967 | 0.4968] 0.4968 0.4370 10.4971] 04972 0.4973 } 0.4974
28 0.49741 0.4975 10.4976 | 0.4977] 0.4977 | 0.4978 | 0.4579 0.4980 | 0.4980 | 0.4581
23 04981} 04982 | 0.4982 | 0.4983| 0.4924 0.4984 10.4985| 0.4985 | 0.4986 | 04385
3.0 0.498T} 0.4987 | 0.4987 | 0.4988| 0.4988 0.4939 0.4939 0.4989 { 0.4950 | 0.49%0
it 0.49901 0.4991 | 0.4991 | 0.4991 | 0.4992 | 0.4992 0.4992) 0.4992 ) 6.4993 | 0.4933
3.2 0.4953] 0.4993 | 0,454 0.4994 ] 0.4994 | 0.4994 | 0.4994 0.4995 1 0.4985 | 0.4988
13 0.43351 0.4995 | 0.4995 [0.4996] 0.4996 | 0.4996 0.4996 0.4996 | 0.4936 ] 014997
34 04397 0.4997 | 04997 [ 0.4997| 0.4997 | 0.4937 | 0 4397 0.4997 | 6.4537] 0.49%8
kY § 043981 0.4998 | 0.4998 | 0.4398] 0.4998 | 0.4598 | 0 4008 0.4998 ] 0.4998 | 0.4392
38 049381 0.4998 10.4999 | 0.4993| 0.4993 | 0. 4359 04999 0.4999 | 0.499% | 0.4999
3.1 0.4999] 0.4999 | 0.4999 | 0.4999] 0.4993 | g 4099 0.4599] 0.4939 [ 0.459% | 0.4998
s 0.4999] 0.4999 | 0.4999 | 0.4999| 04998 0.4999 £ 0.4998] 0.4999 | 0.4599 04999
39 8.5060: 0.5000 | 0.5000 | 0.50004 0.5000 | 0:5000 [ 05006 62000 | 0.5000 | 0.5000
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TABLE OF LAPLACE TRANSFORM FORMULAS
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First Differentiation Formula
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ey
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In the following formulas, F(s) =

First Shift Formula

2l = 6 — )

Second Differentiation Fermula

i

d
- ()]

ds’

SRdi

Second Shift Formula

Llu()gD)] = e Llelt + a)]
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