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1 (2) Determine the unit tangent vector to the curve whose parametric equations are:
z=3cost.y=3sin¢ and z=4;. ' (4 marks)
(b)  Given the two surfaces P =2z"+3y*+ 62> +8, Q =4x’y + 3zy’2> + 2zy2,
determine at the point (1, 2, 1)
(i) unit normals to the surfaces; -
(i)  the angle between the surfaces.
: (8 marks)
()  Ifvector F and scalar Q are given by F =2z"yzi + dryzj — 2ry2’k, Q= 42°y°2*
respectively. Determine at the point (1, -1, 2)
(® vé
(ii) V-F
(iii) VXE
(8 marks)
2 (@ () Determine the first four non-zero terms of the Maclaurin’s series expansion of
flz)=e™.
£ sinr
(i)  Hence, evaluate the integral f = 7z
1 (10 marks)
(b) (i) Use Taylors' theorem to expand
flz)=In[sin(z+#)] to four terms.
(ii)  Hence determine the value of Insin 31°.
(10 marks)
: s : .- 9w w %
3 (@)  Given that w=e" cos(6y +8)+ 8y + 9z +10 determine T g (5 marks)
(b)  Arectangular box, open at the top, has a volume of 32.0 cm®. Determine, using partial
differentiation, the dimensions of the box requiring least material for construction.
(15 marks)
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(b)

®)
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Given the matrices

23
15=2 4jand B—
H==3-5

e B
6 28

o> 43
A=

determine (ATB) - 3A + 2B. (7 marks)

Figure 1 shows a three-loop d.c network

2Q 2Q 2Q
1 g |
ESET e

4Q

3V

Fig. 1

Use Cramer’s rule to determine the values of the currents I, I; and I5. (13 marks)

Find the Laplace transform of te* cos 3¢ from first principles. (10 marks)

Use Laplace transforms to solve the differential equation

2
‘fit‘f—zx%ﬂx:te'”

&8

given that when ¢=0, z=1and =-3. (10 marks)

Solve the differential equation:

dy 1222+ 9zy+4°
dr — 2

e (7 marks)

Use the method of undetermined co-efficients to solve the differential equation:

d’z | ,dz dz

—dt7+4ﬂ+5x=4sin3t, given that when ¢{=0, z=1 and 9. (13 marks)
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7 (a) A sample of people is randomly selected and tested for Covid-19 from a population of
625 people. It is established that they have a mean of 20 and a standard deviation of
2.56. Determine the probability that 3 people are confirmed to suffer from the corona
virus. (8 marks)
(b) A continuous random variable z has a probability density function f(x) defined by
f(z)={k(z2+2:v) 1<z<3
0, elsewhere
where kis a constant. Determine the:
@) value of &
(i)  mean;
(iii)  standard deviation of z.
(12 marks)
8 (@ A group of 1000 ingots of a metal have a mean mass of 7.4 kg and a standard deviation
of 0.4 kg. Determine the probability that a sample of 50 ingots chosen at random from
the group without replacement, will have a combined mass of between 360 and
377.5 kg. (7 marks)
(b)  The heights to the nearest centrimetre of 50 students in petroleum geoscience class are
tabulated in table 1.
Table 1
165 — 160 158~ 172186 165 —1I58 142 - 140 — 180
180 184 156 159 167 175 180 165 138 190
174 170 =168 - 155 148 ~ 168" 175182 180 ~ 145
135 184 182 140 147 182 158 186 175 150
156 148 174 169 148 143 163 188 180 175
@) Make a frequency table of interval 10 e.g 130 - 140, ---.
(ii)  Hence determine the co-efficient of skewness.
(13 marks)
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10.
11.
12.

| 13.
14

15.

TABLE OF LAPLACE TRANSFORMS

t* (n a +ve integer)

sinh at

cosh at

t sin at

tcos at

e

e™ cos Wt |
e™ sin wt

e™ cosh wt

~ e*sinhwt

TRANSFORM
Jo e F(t) dt

/s

1/(s-a)

als*+a%°

(s + a%)

1/s?
nl/s™! |

a/(s? - a’)l

.s/sz _32) 3
. 2as/(s* + a?y

: (sz = 82)/(52 s az)z

nl/(s + a)*"?
(s +aY[(s + 2)* + 7]

o/[(s + a)’ + 0?]

- (s+a)[(s+a)- w0}

@/[(s + a)* - w?]

Some Theorems used in Laplace Transforms.

1. = Iff(s) = L{F(1)}, then f{s + a) = L {c® F(t)}
(b) L{dPx/df} = $*L{x} -sx(0) - ¥(0)

2.

L{dx/dt} = sL{x} - x(0)
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AREAS

mnder (he
STANDARD
NORMAL CURVE
from € to z
r ° 1 2 3 4 5 6 7 s ®
00 | 00000 00040 00080 00120 0.0160 0.0199 0.0239 0.0279 0.0319 0.0359
0.1 0.0398 0.0438 0.0478 00517 0.0557 0.0596¢ 0.0636 0.0675 0.0714 0.0754
02 (00793 00832 00871 00910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141
03 jon79 01217 0, 1255 0.1293  0.133t 0.1368 (.1406 0:1443 0.1480 0.1517
04 |0.1554 01591 0.1628 0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879
05 |0.1915 01950 0.1985 02019 0.2054 0.2088 0.2123 02147 0.2190 0.224
06 02258 02291 02324 02357 0.2389 0.242 0.2454 0248 0.2518 0.2549
0.7 0.2580 0.2612 0.2642 0.2673 0.2704 0.2734 0.2764 0.279¢ 02823 0.2852
o8 |02881 02910 02939 02967 0.2996 0.3023 03051 03078 0.3206 03133
09 |0.3159 03186 03212 03238 0.3264 0.3289 0.3315 03340 03365 0.3389
1.0 | 03413 03438 03461 0.3435 0.3508 C0:3531 03554 03577 03599 0.3621
1.1 0.3643 065 03686 03708 03729 - 03749 03770 0379 03810 0.3830
12 |03849 03869 03838 0.39%07 0.3925 0.3944 0.3962 0.3980 0.3997 0.4015
1.3 0.4032 0.4049 0.4066 0.4082 0.4099 . 0.4115  0.4131 0.4147 0.4162 0.4177
1.4 0.4192 0.4207 0.4222 0.4236 0.4251 0#265 - 0.4279 0.4292 -0.4306 0.4319
1.5 104332 04345 04357 04370 04382 0.4394 04406 0.4418 0.4429 0.4441
1.6 0.4452 0.4463 0.4474 Q.4484 0.4495 0.4505 0.4515 0.4525 0.4535 0.4545
1.7 | Q4554 04564 04573 0.4582  0.4591 04559 0.4608 0.4616 0.4625 0.4633
1.8 0.4641 0.4649 0.4656 0.4664 0.4671 0.4678 0. 4686 0.4693 0.4699 0.4706
1.9 0.4713 Q.4719 0.4726 0.4732 0.4738 0.4744 0.4750 0.4756 0.4761 0.4767
2.0 0.4772 0.4778 0.4783 0.4788 0.4793 0.4798 0.4803 0.4808 0.4812 0.4817
21 04821 04826 04830 0.4834 0.4838 0.4842 04846 0.4850 0.4854  0.4857
2.2 0.4861 0.4864 0.4868 0.4871 0.4875 04878 0.4881 0.4884 0.4887 0:4890
23 ).4893 0.4896 0.4898 0.4901 0.4904 0.4906 0.4909 0.4911 0.4913 0.4916
24 | 04918 04920 0.4922 04925 0.4927 0.4929 0.4931 0.4932 04934 0.4936
2.5 0.4938 0.4940 0.4941 0.4943 0.4945 0.4946 6.494-8 0.4949 0.4951 0.4952
2.6 0.4953 0.4955 0.4956 0.4957 0.4959 04950 0.4961 0.4962 0.4963. 0.4%964
27 | 04965 (0.4966 0.4967 0.4968  0.4969 04970 04971 0.4972 0.4973 0.4974
28 104974 04975 0.4976 04977 04977 0.4978 0.4979 0.4979 0.4980 0.4981
29 | 04981 04982 04982 0.4983 04984 04984 0.4985 0.4985 0.4986  0.4986
30 (04987 0.4987 0.4987 0.4988 0.4988 0.4989 0.4989 0.4989 0.499%0  0.499%0
31 0.4990  0.4991 04991  0.4991  0.4992 0.4992 0.4992 0.4992 0.4993  0.4993
T 0.4993 0.4993 0.49%4 04994 0.4994 0.4994 0.4994 0.4995 0.4995 0.4995
313 | 04995 0.4995 04995 0.4996 0.499%6 0.4996 04996 0.4996 0.49%  0.4997
34 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4998
3.5 0.499% 0).4998 0.4998 ¢.4998 0.4998 0.4998 0.4998 0.4998 0.4998 0.4998
3.6 0.4998 0.4998 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999
3.7 0.4%99 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999 0.4999
38 0.4999 0.4999 0.4999 0.4959 0.4999 0.4999 0.4999 0499 0.4999 0.4999
3.9 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000 0.5000
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