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INSTRUCTIONS TO CANDIDATES

1. Pieaseé read the instructions given in the question paper CAREFULLY.
2. This question paper is prinied on both sides of the paper.
3. Please write your answers on the answer booklet provided.

4. Answer should be written in blue or black ink except for sketching, graphic and
illustration.

5. This questions paper consists of SIX (6) questions. Answer FOUR (4) questions only.

6. Answer ALL quéétions in English.
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(Total: 80 marks)

INSTRUCTION: Answer only FOUR questions.

‘ . Please use the answer booklet provided.

Question 1

The two points (-2,4) and (1,3) lie on a circle with equation in form x* + y* +ax + by +¢ =0

\
where «, b and c¢ are constants.

(a) Find two equations in a, b and cand solve the system of equations by using

elementary row operations. .

. (10 marks)
(b)y " If (2,2) is also lie on the circle, determine the value of a, b and ¢ by using Cramer’s
? rule. Hence, find the equation of the circle.
- . (10 marks)
: 3
Question 2

Given that (4 + /) is a root of the equation x’ —6x* +x+34 =0,

(a) _ Fagtorize the cubic expression x’ —6x* +x +34 completely in complex domain.
(8 marks)

~ (b) \Hehge, decompose in complex domain the following fraction,

x* —6x*+x+34

(12 marks)
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Question 3

i Given transfer function of a simple amplifier when negative feedback, f, is applied is
given by

;o 4/(+joT)

l+—AL—,B(1+ja)T2)
1+ joT,

where 4, is the low frequency gain , @ is the angular frequency, 1, is the amplifier

time éonstant, T = new transfer function and 7, = feedback time constant.

‘ 4
T= — ‘
(a) Shon that o 1+ A4 B+ joT, +4,8T,)

. (3 marks)

-

‘

(b) Find the gain (modulus of-T) and phase (argument of T) of the T at an angular

. frequency @ =2x10" rad/s, 4,=1000, pB=01, 7, =0.5x107s and

~T L =1Ix107s

K \ (7 marks)

L)

N

(c) A cable has the following constants : R=10Q, L=0.1x10"H,G =1x107° siemen

Eand C =1x10" F. For @ =10,000 rad/s, determine the characteristic impedance,

L A d

Z, where Z = -gi!—aié—
R \j +jw

(10 marks)
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Question 4

Given a point A with coordinates (3, -1, 5) and a line I with the equation

r=8i-k+A -6i+ j+4k|.

~ o~ ~

(a) Find the coordinates of a point B on line I if AB is perpendicular to line /.
\ ‘ (7 marks)

Given a plane T, with the equation r .| i— j+ 3k 1=15.

~

(b) ~. Find the coordinates of a point C on /if the line / intersects the plane ;.

(5 marks)

(c). Determine the equation of a-ptane T, which contains the points A, B and C.

- . (8 marks)
‘\
Question 5
(@  If y=In(sin px + cos px), where p is a constant, show that
\ d’y (dy\
“~ > )2/+_y +p*=0.
dx dx
-t (13 marks)
’ —X
(b) Differentiate y = tan™'| —= | with respect to x.
1+x
(7 marks)

FKB 15103 ENGINEERING MATHEMATICS 1 3




x

JAN ZU 1LV CUNFIDENITIAL

Question 6

“(a) Evaluate J’(X + 1)\/ 2 — xdx by using a suitable substitution or otherwise.
’ i

-

(7 marks)
' X4+ Tx+2
(b) (i) Express f (x ) - ” in terms of partial fractions.
(1+x)(2-x)
A . (6 marks)
. ! 11 T
(ii) Hence, prove that Jf(x) dx =—In2——.
5 2 4
(7 marks)

END OF QUESTION
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APPENDIX 1

Y Table of Differentiation

-~

CONFIDENTIAL

S %(sinf(x))=f'(x)cosf(x)
% feos £(x)) =~ (x) in £(x)
‘ d‘i (tan £(x)) = £'(x) sec*£(x)
Frox %(csc £(6c)) = —£'(x) o5c £(x) cot£(x)
T Lt see(c) sn(o)
t's: ' * & feot(x) =60 esc't(x)
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APPENDIX 2

CONFIDENTIAL

4 (sinh u) = cosh u du
s dx dx
x 1 (cosh u)=sinh u &
dx dx
i(tanh u)= sechzuﬂ
dx dx
) = (cschu)=—cschucoth u du
dx dx
= (sech u)=-sechu tanhu L
dx dx
© —(cothu)=—csch’u du
dx dx
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APPENDIX 3

CONFIDENTIAL

—(cosh'l_u)— L , u>l1
X u? —1dx
X d ! 1 d
. —X(tanhiu)—l_uzi , ‘u|<1
* ‘ ——(cschlu): = Elﬂ u=0
; s dx ,ul +u? dx
~—-(sech'1 u): L du , O<u<l
e ] > X u 1_u2 dx
: —)—(—(coth'1 u)— —luzj_z ) Iu|>1
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APPENDIX 4

Trigonometric Identities and Formulas

csch = sin (— 0) = —sin®
= sin@
sech = cos(~8) = cos@
cos®
\ ot = L C?SG tan(——e) = —tan®
tan® sin® _
sin 0 cse(~0) = —csc
tan 6 =
cos O

sin’0 +cos’0 = 1 sec(—0)=sech

: 1+'tan’0 = sec’® cot(—0) = —cotd

“ 1+cot’® =csc’0

sin(A +B) = sinAcosB + cosAsinB

sin(A — B) = sinAcosB — cosAsinB
- L
s cos(A + B) = casAcosB - sinAsinB cos(A — B) = cosAcosB + sinAsinB
tanA + tanB tanA — tanB
* tan(A + B) = 02 tanif = B — 0
- . _ | - tanAtanB

[ + tanAtanB

sing =+ ’1__&56 5in26 = 2sindsind
2 2
w  w 0 fl +cosf 0520 = cos’0 —sin’0
cos— =% [——
2 S T =1-2sin’0
SR =2cos’0 —1
0 l-cosb  sind 2tand
tan— = tan29 = Po—
2 sin@ 1+ cos@ | -tan"0

sinainoc = %[sm(a +B)+sin(a—p)] sina +sinp = 2sin 2P cos 2
COSHOSALS = %[sm(a +B)—sin(a - p)] Sisti—Sir = Ze0s - Pigin 2 ;B
BSOS = %{ os(a +B)+ cos(a —B)] T Iy P cosaT—ﬁ
sinainos = —;—[COS((;. ~B)—cos(o + B)] cosa, —cosP = —2sin ﬂsin %E
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APPENDIX 5

Table of Integration

CONFIDENTIAL

[sec f(x)tan f(x)dx = Lf(x) +C

0 £'(x)

&

[csc f(x)cot f(x)dx = %f() FiL

)

[csc? f(x)dx = -cot f(x)

. f'(x)

+C
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APPENDIX 6
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