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INSTRUCTIONS TO CANDIDATE

1.
2.

This paper consists of TWO sections A and B.

Answer ALL questions in section A and THREE questions in section B in the
booklet provided.

Marks for each question are indicated in the brackets.

Do not write on this question paper.

Answer the questions in English

This paper consists of FIVE (5) printed pages.
Candidates should check the question paper to ascertain that

all the pages are printed as indicated and that no questions are missing.
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10.
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SECTION A (40 marks)

Attempt ALL questions in this section.

A constant force of F = 10i + 2j — k Newton displaces an object fromA =i+j+k

to B = 2i — j + 3k (in metres). Find the work done in Newton metres [4 marks]
Determine the modulus and argument of the complex numberZ = 2 + j3, and express Z in polar
form [4 marks]

Calculate the volume and the total surface area of a hemisphere of diameter 15.0 cm. [3 marks]

Find the inverse Laplace transform of Zisste [4 marks]
Solve the equation  log(x? — 3) — logx = log2. [4 marks]
Solve the following simultaneous equations using crammers rule. [5 marks]
x+y+z=4

2x -3y +4z =33

3x—2y—-2z=2

Prove that cot 2 x + cosec 2x = cot x. [4 marks]
Find the rate of change of y with respect to x given that y = 3+v/x In2x. [4 marks]

The major axis of an ellipse is 15.0 cm and the minor axis is 9.0 cm. Find the area and perimeter of
the ellipse. [4 marks]
A bag contains 8 green balls and 5 red balls. Find the probability of obtaining two balls of the same

colour. [4 marks]
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11. a) solve the differential equation by the D Operator Method,

12.

13.

14.

SECTION B (60 marks)

Answer any three questions in this section
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dz_q — d_q — p2t g
— 4 o T 3q = e“*sin3t. [10 Marks]
b) Determine the Fourier sine series of the function
_ (=2, when—t<x <0
fG) = { 2, when 0<x<0 [10 Marks]
Determine the mean and the standard deviation from the grouped data in table 1. [10marks]
Table 1
Mass (KQ) 20-22 23-25 26-28 29-31 32-34
No. of students 5 18 42 27 8
b) Given the magnetic field vector A = x?yz + xz?and B = xy?z — z3 determine at the
Point (2, 1, 3) V(AB). [10 Marks]
a) Using Laplace transforms technique solve the following initial value problem
d?y dy _ . dy _ _
=T SE + 6y = 5sint ™ (0) =0,y(0)=0 [12marks]
b) Determine the area bounded by the curve y = x? + x + 1 and the coordinates
x=0andx =1 [8marks]

a) Use Newton-Raphson formula to determine a better approximate to the root of the equation

{x? = 3x).

[9marks]

b) Find the tipple cross product given vectorsa = —3i + 7j + 5k, b = —=3i+ 7j — 3k and c =

7i — 5j — 3J.
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Table -/'f/—I\ﬁx- _

ﬁmnnd-&ratmd-mﬂnmnlcnn?fmmﬂmx_u Qz

r—;E 0,00 o1 Qo oG oy 0.05 0.0& 0,07 QU0 ooe

oo 0000 | 0O 00D | 0E20 015% | 01%% 023 | 0279 | 031% 0359
01 0398 | M3 478 | 0517 0557 | 053%% 536 | DeT5 | O7I4 0753
o2 o3 | 03 | 0810 0eds | D%ET l00e | .DOB4 | 1103 1141
03 117 | 1217 1255 | 1253 1351 1368 1406 | 1443 | 14ED 1517
04 1554 | 1591 1628 | .1eed 1700 | 1736 1772 | 1308 | 1844 1879
05 1915 | 1930 1%85 | 2% 2064 | DO0EE | 2123 | ZI5T | 2190 2224
(nE-1 257 | 229 324 | 2357 2380 | (2422 245 2486 | 2518 2549
a7 2580 | 2611 264 | 2671 2704 | 2734 | 2784 | ZTR4 | 2823 2852
0E e | 2910 039 | 2%eT 2995 . 23 3051 2078 | 5106 3133
o9 3159 | 3186 3212 3233 26t | 32B% | 3315 | 330 | 3365 3339
10 3413 | 3438 3461 485 J\SA08 | 3531 3354 | 3577 | 3599 3621
11 3ed: | 3665 iEe | 3708 3728 | 3W% | 377D | 370 | 3E10 3830
12 3849 | 3EeD 3BBE | 3907 3925 | 3%d4 | 3942 | 3mE0 | 399T A015
13 AQET | 449 A066 | 4082 A099 [ 4115 4131 Al47T | 4162 4177
14 4192 | 407 4222 | AMb 4251 A5 4279 | 4232 | 4306 4319
15 4232 | AMS5 4357 | 4370 4382 | A3 4406 | 4418 | 4430 4441
16 4452 | 4463 4474 | 4485 4495 | 4505 A515 | 4525 | 4535 4545
17 A554 | A5ed 4573 | 4582 4591 A509 4608 | 46le | 4625 4633
18 Aed1 Asd9 4656 | .466d 4671 A&TE 4686 | 4683 | 4699 AT
159 AT1S | 4719 AT2R | 4732 AT3E | 4744 4750 | 4758 | 4762 ATaT
20 ATI2 | 4778 ATE3 | 47ER 4793 | 4798 4505 | 4508 | 4812 4817
21 A821 AB26 4830 | 4834 A838 | 4342 4346 | 4850 | 4854 A857

22 4851 4565 AB58 | 4871 A875 | A4ETR 4881 AE84 | AEET A%90

3 A893 | 458%6 4898 | 4901 4904 | 4906 4909 | 4911 | 4913 A%16
24 A%18 | 4920 4922 | 45925 A927 | 4529 4931 A5532 | 4934 A%36
25 4538 | 4840 4541 A%43 4945 | A%G A%45 | 449 | 4951 4952
16 4953 | 4955 4956 | ARST 4959 | A5G0 4961 A%2 | 4963 4964
27 A%5 | 4%6 4967 | 4%E 4969 (4970 A971 A972 | 49T A%74

28 4974 | 4975 A%Te | ASTT | A9TT | ASTE | A97% | A%ED | 4%ED | 4981
9 4981 | 492 4933 | 4%E3 4984 | A%E4 | 4985 | 4T85 | 4%Ee | A%E6
i0 A9865 | £RET | A%ET | 4%BE | 4985 | 4989 | 4987 [ 4589 | 4990 | 4990
il A3 | 4901 4991 | 4991 4992 | A%92 4992 | 4592 | 4993 | 4993




FUNCTION

F(t)

at

cosat

sin at

1

2

3

4
5.t
6. t"

7. coshat

8. sinhat

9. tcosat
10. tsinat
11.e~ %t
12.e % cos bt
13.e % sin bt
14.e~% cosh bt

15.e "% sinh bt
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TABLE OF LAPLACE TRANSFORMS

Some theorems used in Laplace Transforms.

1. if F(s) = L{F(t)},then F(s + a) = L{e"*'F(t)}

dx

TRANSFORM

e

F(s) =f e SLF(t)dt
0
1/s
1

s—a
S

s2+a?
a

s2+a?
1
52
n!
gn+1
S

s2—q2
a

s2—q2
s2—a?
(s2+a?)?
2as
(s2+a?)?
n!

(s+a)ntt
s+a

(s2+a?)2+p2

b

(s2+a?)2+p2

s+a

(SZ +a2)2_b2

b

(SZ +a2)2_b2

2. L {—} = sL{x} —x(0) and L {Z—Z} = s2L{x} — sLx(0) — x'(0)

dt
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