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1. (a)

(b)

(b)
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Given the matrices

5 -2 1 -7 5 3
Aw|3 =t 2| and B={-5 6 -7
-1 3 1 § -13 1

(1) Determine BA. Hence find A"

(ii) Use results in (i) above, to solve the following simultaneous equations:

5x-2y+z=-7
3x-y+2z=-3
3y-x+z=0

(8 marks)

2 -1
Given the matrix M = (2 5 ] . Find the eigen values and the corresponding

eigen vectors of M.

; s 2—J
A transformation from the Z - plane to the W - plane is given by Woe Z
(1) Show that the image of a circle | z | =3 is a circle in the W - plane.

(11) Determine the centre and radius of the circle in the W - plane

(12 marks)

(15 marks)

Given that the function W = x> +ay’ - 2xy + j(bx* — y* + 2xy) is analytic, determine

the values of a and b.

For a vector field F = xyi — 2'j + x’k, evaluate the line integral
fffx dr . Where C is a curve given by the parametric equations x = oy S

z="from t=0 to t =1.

(5 marks)

(10 marks)



(b) A force field is given by F = (2xy+2") i +x°j +3x2’k .
(1) Show that the force field is conservative.
(i1) Find the work done in moving an object in the field from (-1,-5,1) to (4,2.3).
(10 marks)
4. (a) Solve the differential equation
(1+x2)—jl—xy(}+2x2):x(1+x2)% (6 marks)
%
(b) Use the method of the undetermined coefficients, to solve the differential equation
: d
?;}; i+ 5%+ 10y = cos 5x given that when x=0, y=0 and e O
* (14 marks)
5 A% ) T _ 2x—x* 0=<x<3
! unction f(x) isdefined by f(x) = flx+3)
(a) Sketch the function over two periods.
(b) Obtain the Fourier series for the function. (20 marks)
6. (a) Obtain (1) L{e” (¢’ +8tcos5t}
(ii) —1(532 +2Q)
L S(s*+16
(8 marks)
(b) Use Laplace transforms to solve the differential equation
2
d—j+2£+]0= 5sin57 , given that when t=0, x =0 and E:O. (12 marks)
dt dt dt
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% (a)

(b)

8. (&

(b)
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In a certain factory it is known that the time t days that a machine is out of
service for repair is given by

1 ,-055 =0
4
f@ = {0 else where

Determine the:
(i) probability that the machine is never out of service;
(i)  probability that the machine is not out of service for more than 6 days;

(iii)  probability that the machine is out of service up to 8 days;

(iv)  mean number of days that the machine is out of service. (13 marks)

800 candidates sat a certain examination and the mean score was 54%. If the pass
mark was 60%, then 250 candidates passed the examination. Assuming the marks to
be normally distributed, estimate the:

(i) standard deviation of the scored marks;

(i) number of candidates who scored more than 50%. (7 marks)

If x_is an approximate root of the equation x° —3x* +2x+1=0
(1) Show using Newton - Raphson method that a better approximation is given by:

X2 —3xr +4x,— 1
2 (x2=3x+1)

Xn+1 =

(i)  Starting with x, =—0.5, find the root of the equation correct to five places of
decimal point. (10 marks)

A function f{x) is defined by the data in the table.

x 1 2 3 4 5 6

fix) 15 99 275 675 1403 | 2595

Use the Newton- Gregory difference formula to estimate f(1.8). (10 marks)



TABLE OF LAPLACE TRANSFORMS

F(t) , (e F(t) dt
S \ 1/s
2. 1/(s - a)
3. sinat a/(s*+a?%)°’
4.  cosat 's/(s* + a?) :
8. 1 : _ 1/s
6. " (na-+ve integer) nl/s™!
7. sinhat : a/(s? - az)-
8. coshal s/t -a?)
9. tsinat . 2as/(s* + a?)?
10. tcosat ' (st - a?)/(s* + a?)’
2 P “ n!/(s + a)™"!
12. e®cos wt (s + a)Y[(s + a)* + w?]
13. e%snwt w/[(s + a)’ + mﬁ
14. €™ cosh wt '- (s +a)[(s +a) - 0l
15. e*sinhwt - w/[(s+a)?- 0w

Some Theorems used in Laplace Transforms.

1. - I Rs)=L{F(t)}, then {s + a) =L{c™ F(t)}
2.  L{dwdf} =sL{x} -x(0) (b) L{dx/df} =s’L{x} -sx(0) - X(0)
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ader the

~ STANDARD
NORMAL CURVE
froom@toz .

z 5 1 2 3 4 5 ¢ 7 1 ’
00 | 00000 0000 00080 0.0120 0.0160 0019 00239 0.0Z7% 0.0319  0.0359
0.1 |o00¥l8 00438 00478 0.0517  0.0557 0.059%6 0.0636 0.0675 0.0714 0.0754
02 {00793 00832 00871 00910 0.0948 0.0987 01026 0.1064 0.1103  0.1141
03 |onm oam7  0mss 093 01331 01368 0.1406 0.1443  0.1480  0.1517

04 |013554 0191 0128 01664 0.1700. 01736 01772 0.1808  0.184  0.1879

05 |01915 01950 01985 02019  0.2054 02088 02123 02147 02190 0224
06 |0225% 02291 0234 02357 0.2389 02472 02454 02486  0.2518 - 0.2549
07 |02580 02612 02642 02673  0.27704 0.2734 0.27164 02794 0.283 0.2852
08 02821 02910 02939 02967 0.299 03023 03051 03078 03206 0.3133
09 |03159 0386 03212 03238 03264 03289 03315 0330 03365 0.3389
1.0 |03413 03438 03461 0.3435 03508 03531 03554 03577 03599  0.3621
11 |03643 03665 03686 0378 03729 03749 03770 037% 03810 03830
12 {03849 03869 03888 03907 03925 03944 03962 0.39%80 03997  0.4015

13 | 04032 04049 04066 -0.4082  0:4099 04115 04131 04147 04102 04177
14 |04 04207 0422 04236 0.425) 0.4265° 0.4279 04292 -0.4306 04319

15 | 04332 04345 04357 0.4370. 04382 0.4394  0.4406 0.4418  0.4429  0.4441
16 | 04452 04463 04474  0.2284  0.4495 0.4505 04515 0.4525 0.4535  0.4545
17 |04534 04564 04573  0.4582  0.4591 04599 04608 04616 0.4625  0.4633
18 | 04641 04649 0.4656  0.4664  0.4671 0.4678 04686 04693 0.4699  0.4706
19 | 04733 04715 04726 04732 0.4738 0.4744 04750 0.4756 0.4761  0.476]
20 | 04772 04778 04783  0.4788  0.4T93 0.4798 0.4803 0.4808 0.4812  0.4817
21 | 04821 04826 04830 0.4834  0.4838 0.4842 04846 04850 0.4854 . 0.4857
2.2 | 0.4861 0.4R64 0.4868 0.4871 04875 0:4878  0.4881 0.4884 0. 483’7 0.48%0
23 | 04893 © 04896 0.4898  0.4301 ~ 0.4904 04906, 04909 04911 0.4913  0.4916
24 | 04918 04920 04922 - 04925 04977 0.4929 04931 0.4932 04934  0.493%6
25 | 04938 . 04940 04941  0.4943 . 0.4945 04946 0.4%48  0.499  0.4951 02952
26 | 04953 04955 04956  0.4957  0.4959 04960 0.4961 0.49%62  0.4963  0.4564
27 104965 04966 04967  0.49%68  0.4969 04970  0.4971 ~ 04972 04973  0.4974
28 | 04914 04975 04976  0.A9TT  0.4977 0.4978 0.4979 04979  0.4980  0.4981
29 | 04981 - 04982 04982 0.4983  0.4984 0.4984 0.4985 04985  0.4986  0.4986
30 | 0.4957 04987 04987 04988  0.4988 0.4989  0.4989 = 0.4989  0.4990  0.49%0
11 | 04990 04991 04991  0.4991 04992 0.4992 04992 04992 0493  0.499)
32 | 04993 04993 04994 0494  0.49%4 0.4994 04994 04995 0.4995  0.4995
33 /04995 04995 04995 0.4996  0.49% 04996 04996 0.499%6  0.49%  0.4997
34 | 04997 04991 04997  0.4997 . 0.4997 04997 0.4997 0.4997  0.4997  0.4998
3.5 | 04998 04998 04998 04998  0.4998 0.4998 04998 0.4998  0.4998  0.4998
36 | 04998 04998 04999 04999  0.4999 0.4999 04999 04999 0.4999  0.49%9
37 | 04999 04999 04999  0.4999  0.4999 04999 04999 04999  0.4999  0.49%9
38 | 04999  0.4999 G o, 4999 0.4999 0.4999 0.4999 049599  0.4999  0.49%9
39 | 05000 05000 05000 0.5000 0.5000 0.5000 05000 05000 0.5000 0.5000
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