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PART A (Answer ALL questions) 

QUESTION 1 

(a)	 Given signal y(t) as the superposition or composition of signal x(t). Construct 
signal y(t) and express y(t)in terms of x(t). Determine the type of symmetry for 

y(t).

[10 Marks] 
[CO1, P01, C31 

y(t) 

Figure 1
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(b)	 Given signal x i (t) and x2(t) as shown in Figure 2. The convolution integral is 

Y(t) = x1(t) * x2(t). Find and ploty(t).

110 Marks] 
[COl, P01, C31 

x i (t) 

X2(t)

Figure 2 
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QUESTION 2 

Consider x(t) as a half-wave rectified signal. 

(a) Determine the exponential Fourier Series of x(t) up to 
4th harmonics 

Assume X. 4 and T0 4. 

(b) Determine the exponential Fourier Series ofy(t)as shown in Figure 3 up to 

3rdharmonics. 

(c) Sketch the double sided line spectrum (magnitude and phase) of the signal y(t). 

[25 Marks] 

[CO2, P01, C31 

,ff 

Figure 3
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QUESTION 3 

(a) Plot the magnitude and phase of the following transfer function. 

100(s + 10) 
H(s) - 

s (s2 + 150s + 5000)
[20 Marks] 

[CO3, PO4, C41 

(b) Figure 4 shows the magnitude response of a low pass filter. Find the transfer 

function of the low pass filter.

[10 Marks] 

[CO3, PO4, C4 

Magnitud (dB) 

14.5
	 Actual response 

6.0 i	
I I \ -40dB/dec 

3.0 I

3.05	 4.79\ 

Asyrntote 

Figure 4
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PART B (Answer only ONE question) 

QUESTION 4 

(a)	 (i)	 Find the inverse Fourier transform for 

1	 1 
H1(w)= jw+2 jw+4

[2 Marks] 

[CO,PO1,C3] 

	

(ii)	 Find the input signal x(t) for a system shown in Figure 5 where the output 

of the system is y(t) = e 31u(t) - e 4tu(t). The transfer function of the system 

is given as H2(a) = 1I(3+ja).

[5 Marks] 

[CO,PO1,C3] 

X(t)	 y(t) 

Figure 5 

	

(b) (i)	 Briefly explain the modulation property in Fourier transform and identify 

one application of this property in electrical engineering.

[6 Marks] 

[CO,PO1,C2]



CONFIDENTIAL	 BECIBEE/BEP 131411BEE2143 

(ii) Based on the system and the input spectrum of m(t) shown in Figure 6 and 

Figure 7, respectively, sketch the spectrum for the signal x(t) and y(t). 

Given:

(1, j( < 20007r 
H1 () = s 0, elsewhere

[12 Marks] 

[CO, P01, C41 

M(t)
	 X(t)	

Y(t) 

cos(2000irt)

Figure 6 

M(w) 

L_______________________

radis 

-2000ir
	 2000rr 

Figure 7 

':1
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QUESTION 5 

(a)	 Find the Laplace transform. 

(i) f(t)=sin5(t-3) u(t-3) 

(ii) f(t) = 8te 5 ' u(t)

[6 Marks] 

[CO2, P01, C41 

(b)	 Find the Laplace transform for the signal y(t) shown in Figure 8. 

1	 2	 3	 4 

Figure 8

[4 Marks] 

[CO2, P01, C41



IOA
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(c) The circuit shown in Figure 9 is in steady state condition when the switch S is 

positioned at "a". When r = 0, the switch is positioned to "b". By using circuit in 

Laplace domain and nodal analysis, find the voltage v i (t) and v2(t) for t> 0. 

Figure 9

[15 Marks] 

[CO2, P02, C31 

END OF QUESTION PAPER
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APPENDIX I - Table of Formulas 

Trigonometric identities 

sin(-x) = -sinx 
cos(-x) = cosx 
± cos x = sin(x ± 90°) 
4= sin x = cos(x ± 90°) 
- cos x = cos(x ± 180°) 

eX =COSx±jSiflX 
ejx +e_/x 

cos x =
2 

ejx __e_/X 
sin x =

j2 

cosn,r = (1)? 

SiflflT 
cos2nr =1 
sin2n,r =0 

Complex numbers 

1	 .	 . 2 
I =-1 

I 

z=x+jy-rL=re'0 

where rLØ = jx2 +y 2 Z tan 1 X

Integrals 

r	 1 
I sin axdx = --cos ax 
f a 

coaxdx	 sin ax $ 
1.	 x 

j x 
sin axdx = sin ax - - cos ax 

a	 a 
r	 1	 x. 
j x cos axdx=-T cos ax+- sin ax 

a	 a 

edx $  

J xe 'd =
	

(ax - i) 

J _2ax+2) 

J e sin bxdx= 
2e 

2 
(asinbx - bcosbx) 

a
ax 

f
eax cos bxdx=_2e 2 (a cos bx + b sin bx) 

a 
r dx	 1	 1x 

J 2
	
an - 

a+x
2
 a	 a 

dx	
1x
	 1	 1x 

J —I	 +-tan -
(a 2 +x 2 ) 2 2a2 x 2 +a 2 a	 a 

10
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APPENDIX 2— Fourier Series 

Exponential form 

f(t) = c o + Y0ceJflc00I 

n#O

an - jb0 

where co = a03 c0 = I JTf(t)emncoot dt , c =
	 2 

Fourier Coefficients Table 

Name Waveform 0 Comments 

1.Square 
Wave . 

-I

0 -
7m

C, = 0, 
n even 

_To r 

2. Sawtooth x(f)

2 27m 2 

T0	 2T0

 

T.

 

3. Triangular x(t)
X4. —2X0 C,, = 0, 

Wave
>'N...,/' 2 ()2 n even  ; 

4. Full-wave xQ) 2X0 - 2X0 
rectified.

1i'V' v\f\i'\
i7(4n2 —1) 

-2T -T0 To	 2T0 

5. Half-wave x(t) —X0 C,, = 0, 
rectified —1) n odd, except fo 

A°  
C' . T.

and 

6. Square 
Wave

.rn

F UX, L[L
TX 1) TX. 0 

2
Tno 0 	 .irTn 

2	 T.

-To	 :1:12	 TQ	 T,	 1 

7. Impulse A6A X0 X. 
train

tr° iii
T. T 

-27'o	 -T,	 To 2T0	 g

11 
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APPENDIX 3— Fourier Transform 

Pronerties of the Fourier Transform 
Property F(t) F(go) 

Linearity a1f (t) + a2f2 (t) a, F (ai) + a2F2 (CO) 

Scaling f(at)
1	 U) 

F (-U)̂ ) 
lal	 a 

Time shift f(t - a) eF(w) 

Frequency shift e°'°' f(t) F(co - (Os) 

Modulation cos(coot)f(t) [F(w + a) + F(ü - coo)] 

df joF(o)
 Time differentiation

cit 

d'1f (j))' F(co) 

dt 

Time integration J1 f(t)dt
F(co) 

+ 2rF(0)8(w) 
- JO) 

Duality F(t) 2rf(—w) 

Fourier Transform Pairs 

1(1) F(o) fit) F(a) 

8(t) 1 e 	 0
2a  

a2 + U)2 

1 22r8(0))  22T8(WO)0) 

U(t) 218(0) + -- sin coot
j7r[8(a) + w0 ) - 8(w - o 

jci.)  

u(t+ v)—u(t—r)
2 sin coT

Cos coot 
CO  

Iti 2 ----- sgn(t)
2 

 Jw 

?'u(—t) , 1
rect(t/r) v sinc 

Re(a)>0 a — jo) 

e -at u(t) 1
tri(t/v)

2 sinc	 - 
Re(a)>0 a+jo'  2 j 

t e at u(t)	 , n! eal	 co0 t u(t)	 , U)0 

Re(a)> 0 (a + j)fl+l Re(a)> 0 (a + jw) 2 + 

e 
-at COs U)o t U (t)	 , a+jw 

Re(a)>0 (a+jw)2 +w

12 



or 

VL (s) = 5LIL (s) - LiL (0) 

= VL (s) + 

sL	 s
VC(s) =-1-I(s)+ 

v(0) 
SC	 S 

or 
IC (S) sCV(s)—Cv(0) 
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APPENDIX 4— Laplace Transform 

Property f(t) F(s) 

Linearity a] f, (t) + a2 f2 (t) a1 F1 (s) + a2 F2 (s) 

Scaling f(at) IF() 
a	 a) 

Time shift f(t - a) u(t - a) esF(s) 

Frequency shift e"t f(t) F(s + a) 

Time df sF(s) - f(0) 
differentiation dt 

d 2 s2F(s)—sf(0) 

dt 2 —f'(0) 

sF(s)—s'f(0) 

dt'7
- f(n1) (0) 

Time f'f(t)dt !F(s) 
integration 

Frequency  tf(t) (1)	 dF(s) 
differentiation dw 
Frequency f W JF(s)ds 
integration t 
Time f(t) = f(t + nT)

(s)	 - 1 _____ 
- periodicity  1_e_cT 1—eT 

Initial value f(0) lim sF(s) 
s— 

Final value f() lim sF(s)

Definition of Laplace Transform 

F(s) = £{f(t)}=Jf(t)e'dt 

Prnnerties of the Lanlace transform 

s-domain equivalents

Lanlace transform pairs 
J(t) F(s) 

8(t) 1

I U(t)
S

1 

s+a 

tn
sn+1 

tne_at
(s + a) 1 

sino)t
C0  

S2 + 

cosU)t
5  

+

0 + cocos 0 
sin(wt + 0)

s2_+co2 

scos0—wsin0 
Cos( cot +0)

+_a)2 

co 
sin wt (s + a) 2 + 

s+a —at Cat Cos cot (s+a) 2 +w2

13 
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