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C-DTN-K-FFA 

ELECTRICAL ENGINEERING 

Paper-I 

I Time Allowed Three Hours I I Maximum Marks 300 I 
INSTRUCTIONS 

Each question is printed both in Hindi and 
in English. 
Answers tnust be tvritten in the medium 
specified in the Admission Certificate issued 
to you, LVhich tnust be stated clearly on the 
cover of the ansLVer-book in the space 
provided for the purpose. No marks LVill be 
given for the answers written in a medium 
other than that specified in the Adtnission 
Certificate. 
Candidates should attempt Question Nos. ｾ＠
and 5 which are cotnpulsory, and any three 
of the remaining questions selecting at least 
one question from each Section. 
The number of marks carried by each 
question is indicated at the end of the 
question. 
Assutne suitable data if considered necessary 
and indicate the same clearly. 
Symbols/ notations carry tlieir usual 
meanings, unless otherl.Vise indicated. 

UIH ｾ＠ : ＳＱＺＧＡｾｾＰ＠ <6T ft!«ft .,_41"<1( ｾ＠ "51T-f-"4'f ｾ＠ ＡｩＧｬｾ＼ｩ｜＠ '!li 'R 
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1. (a) 

Section-A 

(i) Determine the time constant for the 
network shown in Fig. 1 : 

c 

·Fig. 1 

(ii) For a 3-phase, 400 V, 50 Hz, 
acb system, write the voltages Vac 

5 

and vbn m instantaneous form, 
assuming Vbc as a reference phasor. 5 

(iii) The discrete time system is 
described by y(n) = x(n} + nx(n - 1). 
Check whether this system is 
causal/time variant. 5 

(b) (i) For the circuit shown in Fig. 2-

1. determine the operating point; 
2. find the stability factor. 

Given : VBE = 0 · 6 V, ｾ］ＵＰＮ＠ 6+4=10 

Vee= 15 V 

39 K 4·7 K 

13= 50 

4-7 K lK 

Fig. 2 
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1. (<ti} (i} ｾ＠ 1 ii RGII <{ rro; ｚｬｾｃＡ＼ｴ＠ ""' "<tiJ<"l ｾｈｩ＠ q; 

ｾ＠ ＼ｴＧｬｾ＼［Ｚ＠ 5 

c 

ｾ＠ 1 

(ii) ｾ＠ F=l<ti<"ll, 400 V, 50 Hz, acb <i:f ｾ＠
ftm. Jl <:'C<l t3if V ac o'l!fT V bn <ffi <ffil_!lt fUI<ti 

ｾ＠ ii Rifut<;, Vt,c <ffi ｾ＠ if>'>il{ 41f.l<{l 5 

(iii) 3l'Hdd Cf;'l<.'f "ffi! <ffi y(n) = x(n) + nx(n - 1) 

it C!fUTd fii>«rl "fTffi t I ｾ＠ ｣ｨｬｾ＼［＠ f<f; ｾ＠ <i:f 
./"<tif<"l 4 ftC! dT t I 5 

(<>r) (iJ ｾ＠ 2 ii RlS!It:; Till; . ql{q"' ｾ＠ ftm, ｾ＠
＼ｴＧｬｾ＼［Ｍ

1. ｾｾｾ］＠ ... ｾｴ＼Ｂｬ］Ｇｬ＠ ｾ［＠

2. ｾｩｾ＼ＢＧＧ＠ !JOOiifi I 

ｾ＠ t: VBE =0·6V, f:\=50. 6+4=10 

Vcc=lSV 

39 K 4·7 K 

13 =50 

4·7 K lK 
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(ii) Draw the circuit of TI'L NAND gate 
and explain its operation. 5 

(c) (i) Draw a circuit diagram for a 

(d) 

single-phase, full-wave, midpoint 
diode rectifier. Sketch waveforms 
for source voltage, load voltage, 
voltage across one diode and source 
current. Take tums ratio from each 
secondary to primary as unity. 
Derive expressions for average and 
r.m.s. output voltages. 10 

(ii) Why is the air-gap length in a 
3-phase induction motor kept as 
small as is mechanically possible? 5 

(i) Determine the primary constants of 
a 50-ohm lossless line at 100 MHz, 
if it has a phase constant of 
3·14 rad/m. Sketch its 1t-type 
equivalent circuit. Is this a 
distortionless line? 

(ii) Determine the power density 
spectrum of the noise voltage 
across the terminals aa.' of the 
circuit shown in Fig. 3 . 

a 

10 ｾ＠ ｾ＠ ｾ＠ 20 
ｾ＠ lF:: ｾ＠

ｾ＠ ｾ＠

ｬｈｾ＠ _tl F '1 a 
Fig. 3 

5 

10 
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(ii) TTL NAND ID< <f>T -.:rfttll!i "l'li:Ot.; <fWT l;fl''hl 

Sl '<I h'H "f'l1! <i'l f'5l I( I 

(11) (i) Pf>«! l{¢<3-Cfi<'ll, '{?i-<Wfi, ｾ＠ :SI>i'l:S 

fue¢1(1 <f>T 41'\:4"1 3flbg "l"fi'Ol{ I ma ci'l<"'col, 

>rn: <'ll<:"'col, "l!;"h :s1<ii:s <fit 1lUf Jl.,.col <!'ln 

ma ma ｾ＠ o(> I <i"fi cit ｾ＠ "l'll<ti( fu<:sm;<.; I 

Sl.->l<ti ｾ､ｬ＼ｬ＼ｴｩ＠ it Slll!lf?tq> ct<k1 ｾ＠ <>lj;41<1 cit 
l(Cfi i Cfi Li I f.i "(I alnrn O'ln <Pf -l'JWJ-'@ (3m: o 

t;"l o ｾ＠ o ) f.i>f"l Jl.,.col ｾ＠ ｾ＠ ai"'<hi cit 

5 

ｾｴ＼ｈｴ＠ <filf'51l{ I 10 

(ii) F:l!<tictl ID:u! ｾ＠ "it ｾＭ＼＾ＱＧ＼ＱＨｦ､＠ ＼［Ｇｩｫｬｬｾ＠ cit, 
<l i& Cfi ｾ＠ it 1'51 o 'll w:>=m m ｾＬ＠ t9l <!I <Fit 
"l'll<ll "11<11 t? 

("<) (i) "l!;"h 50-Q ｴ＼ｬｦＮｩｾｭ＠ <31'1'1 Cf;T 100 MHz 'R 

Sltl!lf?t<ti ｾ＠ ｾ＠ <i'l1'51<;, ｾ＠ '1li!Cfil Cfictl 

ｾｒｩ＼ｴｩ＠ 3·14 radfm t?l1 o;eih ｮＭｾ＠ Cf;T 

g<"'l<tiltl 41'\:41!1 Pl8a <i'lf'51t.; 1 qon ｾ＠ "l!;"h 

5 

Ri<f'4Ut<f%o ctl'i"f t? 5 

(ii) ｾ＠ 3 "it R:€11<!> 1W: 41'\:41!1 "it dlf'lctl nn' ｾ＠

"t!Ui <:« <'l'k·<!dl Cf;T l!!Rti ｅｈｾ＠ ¥\if?Li ｾ＠
<i'l1'51Q;: 10 

.-----------.------------.-----oa 

lQ 20. 

1 F 

I H l F 

m3 
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2. (a) 

. (b) 

(i) Use Thevenin's theorem to find the 
current in 4Q branch of the 
network given in Fig. 4 

SQ 10/1 
+ 

Fig. 4 

{ii) Obtain the convolution sum 
y(n) = x(n) * h(n) for n = 2, using the 
property x{n) * S{n- n 0 ) = x(n- n 0 ). 

Assume 
x(n) = C!ln u(n), h(n) = ＨｾＩｮ＠ u(n) 

(i) Dra"' the circuit of a Cascade 
amplifier. Indicate the two configu-
rations of transistors used. Why 
is this circuit preferred in high-
frequency applications? 

(ii) For the voltage series feedback 
amplifier sho"'n in Fig. 5, calculate 
V .r, feedback ratio f3, voltage gain 
ｾｴｨｯｵｴ＠ feedback Ay and voltage 
gain with feedback Avf : 

$ + Av ｾ＠SmV -

.----------, 
: 19 K : 

V.r! : ｾＱ＠ • K ' • 
• • 
ｾＭＭＭＭＭＭＭＭＭＧ＠

Fig. 5 
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2. (<ti) fiJ m 4 if ｾ＠ ｾ＠ :'laCl<f> <6t 4 n Cllcl'l 'lm"' 
-if, '44F-l'1 it; ｾ＠ <iiT Sl<ll'l <6cit F.· mu <fiT 

mq ｾ＠ ＼ｦｩｬｾｬｻ＠ : 1 0 

5Q 
+ 

12A 

ｾＴ＠

(ii) ｾ＠ x(n) * B{n- n 0 ) = x(n- n 0 ) OfiT 

!>14111 '6cit F.• n = 2 it; ｾＮ＠ ｾｃｬ＠ <.'H <il7f 
y(n) = x(n) * h(n) ｾ＠ ＼ｦｩｬｾｬＡ［＠ I "'IH ＼ＧｦＢｬｾｴＡ［＠

x(n) = 1-!ln u(n), h(n) = ＨｾＩｮ＠ u(n) 10 

(<9) (i) v;q> i\>m:s ｾ＠ (Cascode amplifier) 

OfiT ｱｦｬＺｱｾ＠ ＱＱｾＱｻ＠ I ｓｬｾＧ､＾＠ ＼［Ｚｩｾｒｻｩ＠ it; <if 
fc'to..l«i c6T R<!il$1{ I ｾ＠ ＼＾ｬｬｾｒｩ＠ it; <>lj;SI'"ll 1 i'l 
-if V;e qfl:ql!l c6T <i>il ｾ＠ <ft ;smfl ｾ＿＠ 6 

(ii) ｾ＠ s -if R€111!; rro; <i'k<!ctl ｾ＠ ｾＢＧｦＮｦ＼ｬｾｲ＠

S!Cld<f> ｾ＠ ｾ＠ v f • ｾＢｩｲＮｬＧＴｾＱ＠ Ｓｪｾｱ＠ ld j:l, 

ｾＧｬｦＮｦ＼ｬＡＡｬ＠ <::f%<1 ef'k·<!dH''Ifal Av am ｾｦＮｬＧｃｬＡＡｬ＠

ef%ct ･ｦｩＮＬＮＮ｡､ｬＭｾ＠ Avf c6T ｾ＠ ＼ｦｩｬｾｑ＾＠ : 6 

$ sri..v Av ｾ＠-

----------· 
' 19 K • • • 

vf! l ｾＱ＠ K 
• • • 

• • t, _________ t 

ms 
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3. 

(iii) Design a decade counter using 
JK FF's (MOD-10 counter) and 
draw the timing diagrams. 8 

(c) (i) A d.c. battery having a constant 
e.m.f. E is charged through a 
1-phase full converter. A resistor R 
limits the battery charging current. 
Single-phase source voltage is 
Vm sinwt. Sketch waveforms for 
source voltage, output voltage and 
charging current. Derive an 
expression for the average charging 
current on the assumption that 
each pair of thyristors is fired 
continuously in each half-cycle. 
Take Vr as the voltage drop in each 
conducting pair. 16 

(ii) In part (i) above, find the value of R 
in case battery charging current is 
5 A, supply voltage is 40 V, 50 Hz; 
E = 12 V and Vr = 1 V. 4 

(i} Draw the circuit 
emitter follower. 

of Darlington 
Obtain the 

expressions for overall current gain 
and input impedance. You can use 
suitable approximations. Find the 
above two quantities if R 8 = 2 M.Q, 
RE = 1 k.Q. The device parameters 
are identical. 

hfe, = hfe-> =50 

h· = h- = 1 K .te:1 te2 

hoe, = h 0 e
2 

= 20 J.LA /V 6+4=10 

C-DTN-K-FFA/43 8 
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(iii) JKFF's (MOD-10 'IOiifi) Cfi"T >l<il•t ｾ＠
S\1,0 "\!,O<ti ｾｬｬｬ＼ｴｩ＠ I JO I ifi Cfi"T ｾ＠ ｣ｦ＾Ｉｾ＠ <!; <rlfT 

'>eih Cf>Tct-311@1 <li't ＢＧＧｾｉｎｉ＠ s 

(11) {i} "\!,O<ti <'fto -a'to ｾＮ＠ ｾ＼Ｑ＼ｴｩｬ＠ ｾ＠ lo ｾｯ＠ v;q;o 
E t, <fit 1 -<f>ffi ｾ＠ 4ft<l fit! 1UU ＳＱＱｾ＠ ｾ＠ ld 

f£h"'l ｾ＠ t I "\!,O<ti 5I Rtil "'Cfi" R ｾ＠ 311 ｾｬｬｬＧｬ＠

t:mJ <fit <:fl ｾ､＠ (€1 d I t I ({ifict Cfi"<'fl tim 
q'h,-<Odl vm sin wt tt tim <'ll<""<:dl, f.l>fll 

ｱｪＮＬＮｾ､ｬ＠ <rlfT ＳＱＱｾｬＱｈ＠ t:mJ ｾ＠ ､ｖｉｾ＠ ｾ＠ m 
<i'll!;({l <it< ifiri'll ｾ＠ S\1,0 ｾ＠ "lt!;ft'R<l Cfi"T 

＾ｾ＼ｩｬ＼ｴ＾＠ 9>'1ct "ffi!Q ｾ＠ it ＾ｾ＼ｩｬｩｦｩ＠ ｡ｭＭｾ＠ if 
ttfsh<l lit ｾ＠ t, 3ffiia ＳＱＱｾｬＱｈ＠ t:mJ ｾ＠ ｾ＠

"\!,O<ti <><i "! ifi ｾＺ＼＠ <iii ｾ＠ ({ I "'"lH .,., l ｾ＠ \!,0, 5I fil <ti 

"tlctifi 9;'1ct if q.,l<"<:dl -.:rRr Vr t I 16 

(il) ［ＺｳｱｦｴｾｬＱ＼Ｑ＠ 'WT (i) if, R Cfi"T "'"lH ｾ＠ ＼ｩｩｩｾ＼［Ｌ＠

<W\" ｾ＠ ＳＱＱｾＧＱＱＧＱ＠ t:mJ 5 A, ＵＱｾＱ＼ＰＱ＠ ｱｬＬＮｾ､ｬ＠

40 V, 50 Hz; E = 12 V <rlfT Vr = 1 V 

tl 4 

3. (Cii") (i) Ｚｓｉｾｉ｢ｬ＠ 3<'<1<>fifi 31::!111tft Gft41!4 Cfi"T 3lfu.!i 
<1'11!01.!,01 W'P.l ｴＺｭＺｬＭ｣ｴｾ＠ <rlfT ｦＮｬｾ＾Ｈｬ＠ SIRl<il"'l ｾ＠

ｾ＠ <><i"!"hl <fit "!!«lSI ＼ｩｩｬｾｑＬｏ＠ I 3TI'1 ﾫｾ､＠

<1Biific-tl Cfi"T Sl<i'l>t Cf>{ <1ifid ｾｉ＠ ..W: 
RB = 2 MQ <rlfT RE = 1 kQ t, <iJ 3G1<t> 

m:i\ ＼ｬｾｬ＼ｦｬ＠ <fit ｾ＠ ｣ｦ＾ｬｾ＼［＠ I ｾ＠ 5h'<R'1 

Q,O<t>e•fl 'I ｾ＠ 1 

C-DTN-K-FFA/43 
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(ii) Design a binary to Gray code 
converter. 

(b) (i) Draw the exact equivalent circuit 
of a three-phase induction motor. 
Write clearly what the various 
parruneters represent. 

(ii) A three-phase, 400 V, 20 kW, 
1440 r.p.m., 50 Hz, star-connected 
induction motor has rotor leakage 
impedance of (0 · 4 + jl· 6) Q per 
phase. Stator leakage impedance 
and rotational losses are assumed 
negligible. lf this motor is energized 
from 120Hz, 400 V, three-phase 
source, then calculate-
1. the motor speed at rated load 

torque; 

2. the slip at which maximum 
torque occurs. 

(c) (i) A plane wave has 

E =E0 cos(wt-f3x)Y 

and H = E 0 cos( rot -f3x)z 
11 

in free space, satisfYing Maxwell's 
equations. Find the general 
expressions for .phase constant 13 
and intrinsic impedance 71, in terms 
of medium parameters. Hence, 
calculate their values at 10 MHz. 
Identify the direction of propagation 

10 

10 

10 

and type of polarization. 10 

C-DTN-K-FFA/43 10 
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(ii) ｾ＠ ｦｴＭｾ＠ it ｾ＠ ｾ＠ qf{<1(l'fi <fit 
ｾ＠ ＼ｦｬｾｬＨｬ＠ 10 

(<9) (i) Ｎｾ＠ El'h<:-H -5RuT ｾ＠ Cfi1 ｾｾ＠ W''4'hl<."ft 

qf{qS<f <Hil;l(l ｾ＠ ｾ＠ it Riful<( f<fi ｾ＠
J>ll"'cl ｾ＠ R<i'i'<ld ｾ＠ %I 10 

(ii) ｾ＠ 400 V, 20 kW, 

1440 r.p.m., so Hz, <m:r-ti•i)f'ila 

-5RuT ｾ＠ · ｾ＠ im: ｾ＠ l>l R\«um 

10 . 4 + J 1 . 6J n m Cfiffi t 1 e<!< ｾ＠
l>lffi<illt:ll ｾ＠ ｾ＠ (<IR'li Oj>Jv'l 1:!R <'flfi!<( I 

ｾ＠ ｾ＠ ｾ＠ <it 120Hz, 400 V, El'hcll 

<ira" it ､ｩｾ＠ f<h>ll TT>n t, <1<f >tOH! ＼ｦｬｾｬＨ＠

1. f.lmfur 'ffi Gffi-<>il'{?l l:R ｾＭｾ［＠

2. <n; B<fvt (slip) ｾ＠ l:R Gffi-<>il'{?l 

＼＾ｾｒｉ＼ｨ､ｬｩ＠ mor t 1 1 0 

(TT) {i) Il<1'1i!i1cl ｾ＠ Otfi'fi(Urt <it '<1"{!!! ｾ＠ ｾ＠ ｾ＠

"' li d cl <Wr Cfi1 t!;ffi <>! <l 'fi 1'!1 "it 
E = E 0 cos(rot -l3x)y 

- Eo 
ｾ＠ H = -cos(rot -f3x)z 

TT 

t I ｃｦｩｦｦｩＭｾ＠ J3 ｾ＠ ｾ＠ SIR\<iit'-ll Tl ｾ＠

ｾ＠ lfTUI1'I J>ll"'<:1'1 ｾ＠ -qit "it <Xjjq'fi <»i'>l<'f>l <it 
ｾ＠ <flfil<!;t m 10 MHz l:R 3 .. 4> -.:rR ｾ＠

＼ｦｬｾｴ［＠ I ti"'tOI <fit FmT "d'<n ｾ＠ Cfi1 Sl'fil< oft 
Ｓｾｦｵｬ＼ｬ＠ <flf'ilt; I 10 
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4. (a) 

(ii) A message signal Tn{t) containing the 
frequency components 100Hz, 
200 Hz and 400 Hz is applied to an 
SSB modulator together with a 
earner at 100kHz with only USB 
retained. The coherent detector 
employed at the receiver uses a 
local oscillator that gives a sine 
wave of frequency 100·02 kHz. 
1. Determine the frequency 

components of detector output. 
2. Determine the frequency 

components of detector output 
if only LSB is transmitted. 10 

(i) Determine the resonant frequency 
of the following circuit (Fig. 6) : 

4HlF 

1 F 

Fig. 6 

(ii) The applied a.c. voltage and the 
resulting current in the following 
circuit (Fig. 7) are in phase. 
Determine the coefficient of coupling 

6 

and the dot polarity of coil PQ : 4 

-jl2 

10 

C-DTN-K-FFA/43 
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(ii) ｾ＠ 'ti4l!l e<ta m(t), Rm<t ｾｬｩｾｒｉ＠ El<'Ai 

100Hz, 200Hz <1m ＴＰＰｈｺｾＮ＠ <m ｾ＠
SSB '"ll'§clV: 'R Oh"{<'l USB ｭ｡ｾｵｦｬＺ｡＠

100kHz "if> 41t"ifi "if> ｾ＠ ｾ＠ '1<IT i r 
ｾＡｬｬ＠ t!'h 'R !>l'!lft' <ii<'IIBl'""l 0G: ...i ｾ＠ ＧＪｾＧ＠

Ｈｾｩｦ＼ＧｏＨＩ＠ ｾ＠ *"414!<! Gl<"!f.'l:'l <liT 51>f'l1 1 <hUH i, 
ｾ＠ 1 00·02 kHz Ｓｬｴｾｒｉ＠ <liT ｾ＠ oi:rr "4oT i 1 

1 . ｾ＼ｴｩＡＨ＠ f.'l •fq "if> 3ll<,lRI q <%i <m ｾ＠
4>1Ril( I 

2. ｾ＠ Oh4<'1 LSB <m e"'llfia 14><11 "11<11 

t, mi ｾｚ＼ｴＲｻ＠ f.'l•fq "if> Ｓｩｴｾｒｴ＠ E!c:<nl <m 
ｾ＠ 4>1R!q; I 10 

4. (<ii) (i) f.'l'""'l!Bf@a qfiq"' Ｈｾ＠ 6) <liT 3l:!'"ll<!l 3ll<,lfu 
ｾ＠ <filR!l( : 6 

lOQ 4HlF 

lF 

ｾＶ＠

(ii) 3lj)'l'(!"di · a.c. cflc:--edl <1m qfiolf<fl mu, 
f.'l'""'lR-if@a qfiql!l Ｈｾ＠ 7) -ii, ｾ＠ 1ft 'fi<'IT -ij 

ｾ＠ I ｾＧＢｬＧＢｬ＠ ｾｬｩ＼ｨ＠ <1m tJ'":S<"fl PQ "if> ｾ＠ ｾ＠
ｾ＠ ｾ＠ <filRI<!O : 4 

-jl2 

C-DTN-K-FFA/43 
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(b) 

(iii) The input (x)-output (y) relationship 
for the system is given by 

y(n + 2) + 3y(n + 1) + 2y(n) = x(n) 

y(O) = 1 and y(n) = 0 for n < 0 

Determine y(n) for unit step 
sequence input. 10 

(i) Discuss how volts/hertz control for 
a three-phase induction motor is 
similar to armature-voltage control 
of a d.c. motor. 

{ii) A 10 kW, 50 Hz, 6-pole polyphase 
induction motor has a full-load slip 
of 0·04. If its friction and windage 
losses are 4o/o of the output, then 
compute-
1. rotor ohmic loss at full load; 
2. full-load electromagnetic torque; 

8 

3. rotor efficiency. 12 

(c) (i) Find the reflection coefficient and 
VSWR of a 75 Q rf line terminated 
in each case with a load of (1) short 
circuit, (2) open circuit, (3) + j75 Q 

and (4) - j 75 Q, and compare the 
results with those of matched load. 

What is the shortest length of 
such a line to produce an input 
reactance of + j75 Q, if its propa-
gation constant is (0 + jl · 25)? 7 
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(iii) f&>HI ｾ＠ iii Wro_ ｒｾＡｬｬ＠ (x)- f.:t•[q {y) ･ｫｬｾｾ＠ ｾ＠

y(n +2) +3y{n + 1) +2y(n) = x(n) 

y(O) = 1 nm y(n) = 0, n < 0 iii -furo. 
l:(<t>l<t> 'R 3l:!Sti'l ｦＮｩｾＡｬｬ＠ it; Wro. y(n) mo 

&il Rll:( I 10 

("& > fiJ «« ｾ＠ <i'il Rl <; -FcF; ｾ＠ f&>HI Gl<t>cll mrrr -.:im: 
"<t>l <t"l<""c/$ R<i'i!OI v:<f> <fto "{fio -.:im: it; 

ＳｬｬｩｪｾＨＭ｣＿ｩ＼ＧＢ｣＼ＱＱ＠ R<i"loJ it; <l''IH ｾ＠ ｾｉ＠ 8 

(ii) v:<t> 10 kW, 50 Hz, ＶＭｾ＠ iil§'licll mrrr 
-.:im: "<t>r '{?f->m: e<fot 0·04 ｾ＠ 1 ｾ＠ ｾ･＼ｩＧｩｬ＠

-.t{uj '1:(Ci <ltd"' t:lf.l4i f.:t•f>l <fit 4% m, <fGi 

>1014 1 <fiiR!q; 
1 . 'f'l 'lR 'q1: ｾ＠ • .3il..n ll mR; 
2. '{?f->m: i?:I'Q<t."\!kl<i'illl OR"'-"llq?f; 

3. ｾ＠ G"!\.1dl I 12 

(TT) (i) 75 n i?:l<l)Rid rf ｣ｬｬｾＧｬ＠ "<t>l.4(1cCM TJii'li nm 
, · . r. l · ', 

VSWR _!>1<-.i'l<!i "1R ( 1) ｾ＠ qf{q\!l, (2} ｦＮＺｬｾ､＠
' . -

qfu:tl!l, {3) + j75 n nm (4) - j75 n it; 

ｾ＠ mo <i'il Rl1!;, nm qfl:uJ i•ii <fit @'ll >&'la 
"1R i'{. <filM<!> I 

v.m ｣ｬｬｾＧｬ＠ <fit 4:1d'"l ctkil{ -<1'41 ｾＮ＠ -;;i't v:<t> 
ｦＭＱｾＧＱＱ＠ !>lfu>tld + j75 Q 3<'l'l ｾ＠ ｾＮ＠ ｾ＠

ｾｂＧｉｩｴＭｍＧ＼Ａｻｕｉ＠ ｾ＠ (0 + jl· 25) t? 7 
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5. (a) 

(ii) A lossless coaxial cable has the two-
conductor diameter ratio of 2·0. 
Find its inductance, capacitance 
and Z 0 , assuming a filling of 
dielectric mth E, = 2 · 25. 3 

(iii) For the probability density function 
f(x) = ae-41xJ of a random variable 

X mth X ranging between ｾ＠ to +=, 
find the distribution function value 
of a and the probability that X lies 
between 0 and 1. 6 

(iv) For the angle-modulated signal 
given by 

v(t) = 5cos{1t x 10 7 t + 2 sin SOOnt} 

find the maximum phase deviation 
and frequency deviation, and 
bandmdth. Is this an FM signal 
or a PM signal? 

Section-B 

(i) Sketch the follomng function and 
find its Laplace transforms 

f(t) = r(t) - r(t- 3) 

4 

r(t) is unit ramp function. 5 

(ii) Sketch the follomng function and 
·determine the energy or power 
contained in a signal : 5 

x(t) = u(t) + Su(t -1)- 6u(t- 2) 
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(ii) ｾ＠ ｴ＼ｉｒＨｾ､＠ tll:rr&"ft ih•k1 "if> <i't "'lcl<hl 'fiT 

0<1m 3l:,l,'"lld 2·0 ｾ＠ r $«<€! ｩｨＺ｣ｴ＾＼ＢｾＬ＠ .. :uftal 

om z c, ma <€1 fil ｾ＠ 1 m=r <:1li'i!<:!. "Fc!> ｱｵｾ＠ WI 
m:Jq, Er = 2 · 25 ｾｉ＠ 3 

{iii) <l11R0ct> ｾ＠ X "if> !Ollf£!ct>dl ｾＢｬｩＧｩｬ＠ 'hcl"l 

f{x) = ae--4lxl, ｾ＠ x 'fiT 4ft«< ｾ＠ ｾ＠ += 

'e, if>" ｾ＠ a 'f;1 311<1<!"1 'hcl"l m=r om 
!>lll'£ict><ll "Fcf> X, 0 "dl!fi 1 "if> ｾ＠ ｾ､＠ WID 

'e, ma chlfil <:!.I 6 

(iv) <!iTaT ＼ｬｴＺｓｾ｣ｴ＠ ｾｾ､＠

v(t) = 5cos{n x 107 t +2sin500n:t} 

if>" ｾ＠ 3l Rlct>d 4 <licl1 14"1 cl"l 3fR: ＼＾ＱＱｾｒｉ＠

14"1ct"l om ｾ＠ Ｍ｣ｩＧｬＢ＿ｴｾ＠ ma <hlfiiQ.I qon <ffl 

FM ｾｩｦＬ＠ (I 'e .::.1\!IC( I PM ｾｾ｣ｴ＿＠ 4 

5. (ct>) {i) f.'lqR1ft9d 'hcl"l <t>f ffi <l"lHN om ;;Bct>l 

cll«:'llld (6'41"<1(01 m<f <hlfill( ' 

f(t) = r(t) - r(t- 3) 

r(t) t(ct>ict> !OIC(OJ 'hcl"l 'e I 

(ii) f.'lqR-ifuid 'hcl"l 'fiT m ｈｉｾＨＡ｟＠ om ｾｩｦ＾､＠ if 

5 

«'l Ｑｾ＼Ｑ＠ -a;;;rt ＮＺＺＮＱｾ＠ ｾ＠ 1Rh . m<r <hlfi!Q. : 5 
x(t} = u(t) + 5u(t -1) - 6u(t- 2) 
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(iii) In the circuit shown below (Fig. 8), 
the switch S is in position '1' long 
enough to establish steady-state 
conditions and at t = 0 is switched 
to position '2'. Draw 's-domain' 
network · 5 

{b) 

l 
25 Q 

50 v -::::::- 2H 

Fig. 8 

{i} Draw the circuit of an opamp 
integrator. Sketch the output 
waveform, when the input 1s a 
symmetrical square wave of 
amplitude +3 V and the repetition 
frequency is 1 kHz. 

(ii) Determine the reading of the ideal 
voltmeter connected across a 
silicon diode shown in Fig. 9 : 

lK 

D 

Fig. 9 

Assume the forward voltage of diode 
to be 0·7 V. Find also the current 
through the diode. 
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(iii) -;fFt fu€lll!> TTl!> qftt!'<l Ｈｾ＠ 8) il, fB:l""' s 
ｾｦ､＠ '1' il 44h! ｾ＠ il <RT ｾ＠ ｾ＠ dlfit> 

3i4Wl<4 w.mr Ym m "lN. wn t = 0 'R 

\i<;lifil 1+&"'"1'1 ｾ＠ '2' ll "if»: "fu:4T '>ITd1 ｾｉ＠

ｾｩｦ＾＠ I 's-$1' Ｔｺ＼ｾ＼ｦ＾＠ "HI 'ill> : 

2SQ 

2H 

ｾＸ＠

(<9) (i) v:<fi opamp «!"llifi<"'ifi Cf>T qf{q\!4 <iHI!;l( I 

f.pfq <1i>1""q Cf>T ｾ＠ <iHI!;l!>, 'il"il! f.i<i'!l ±3 V 

311'114 ｾ＠ v:<fi €4Pt<l CFl <Wf ｾ＠ ｯｾ＠ :1>'1U<!<ff 

5 

Ｓｬｩｾｒｴ＠ 1 kHz t I 4 

(ii) ｾ＠ 9 -il RGil!> TTl!> fuR-l"hT'1 sl<(l:s il ('!i'l 

3ll<:l!f ｃｾＩＮＬＮＶｦ｜｡Ｚ＠ <nT 41<mi"h ｾ＠ <b1R>Il!> · 

lK 

D 

ｾＹ＠

"liT"! <-ilMl!>, :g,<(l:s ｾ＠ a:rn Cl't.,.Z:dl 0·7 V t I 

s•«'t:s il ｾ＠ mu >:ft ｾ＠ <b1R>!l( 1 4 
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ＬＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭｾＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＭＬ＠
I 

(c) 

(iii) Realize an Astable Multivibrator 
using 555 timer to produce a 
square wave of frequency 1 kHz 
with duty cycle of SOo/o. Mention 
three applications of timer. 7 

(i) In three-phase 
discuss the use 
windings. 

transformers, 
of tertiary 

(ii) A three-phase 
former has its 
open-circuited. 

star-delta trans-
secondary delta 

A voltmeter is 
open-circuited 

voltmeter read 
placed across 
terminals. Will the 
zero? Discuss. 

10 

5 

(d) (i) A SO-ohm lossless line is 
· terminated with a dipole of input 
impedance (73 + j42) .Q. Find the 
reflection coefficient, VSWR, and 
estimate the reflected and 
transmitted powers, if the input 
power to the line is 10 W. Also 
calculate the maximum and 
minimum impedances on the line, 
and suggest two methods of 
matching such a load to the line 
appropriately. 10 

(ii) Determine the noise bandwidth of 
the Hrst-order RC integrator with 
cut-off frequency fc· DeHne the 
term noise bandwidth. 5 
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(TJ) 

(iii) 50% <t><hSt> (duty cycle) afR 1 kHz 

ＳＱＱｾｒｉ＠ "cbl ll:'f> q>f <Wr a«to;t ｾ＠ -if; ｾ＠

555 <101!;'1< <FiT !>141•1 'f><if> ll;'f> Astable 

Multivibrator "'"ll'll(l 21!;1H -if; <fi;r 

(i) Bl<h<'11 qf{ou fll:fl it ｾ＼ｦｬＢ＠ <t> ｜ＡＧＢＺｧｾｈ＠ -if; -.:rsJ<mi)'>T> 1 

<i\ ｾ＠ cbl f51 II; I 

(ii) ll;'f> bl<t>01l <flU ｾ＼ＢＢｩｬＺｬ＠ qfionfll:il "cbl R<fl«<t> 
;g.,.;>:, <FiT ｈｾ､＠ qfiq'l<"l !if>q I 7T<IT ｾｉ＠ ll:'f> 

.,{j<-2lfl<>:< <i\ ｦ＼ｬｾ､＠ ｱｬｻｱｾ｡＠ <>:lif"lcti -if; ｾ＠

Wll<ll 7T<IT I <f>n Jl.,-<>:>fk< it 4kfil!'f> ｾ＠

10 

tWrr? 6lf I &II cblFiJI( I 5 

(<I) (i) ll:'f> so Q "cbl ｴＺｩｦＮｬ､ｾ｣ｴ＠ clli$"1 <i\ ll:'f> :gl!;4lcl 

i't, f51B4il f.lctl!l Slfil"'rm (73 + j42) o 't, 
ｾ［ｱＩｆｩｊ､＠ lif><ll TJ>n ｾｉ＠ 'iB'f>l 4(1iiHf"l :);"li'f>, 

VSWR <mr 4(1ctfifa ｾ＠ ｾＧ＼ｬｦｩ､＠ :nfffi m<i 

4ilf511(, ｾ＠ cll'l"l it f.l<ll/1 'ltfffi 1 o w 't 1 

011 'l"l 'R ｾ＠ <mr ""i:'ld q !>I ｦｩＱﾫｾｲｭＳｔｉ＠ "cbl 
>:ft >IOHI cblfSll!; <mT <i\ ｾｒｊ＼ｦｬ＠ CJiT t!;!!ll'll( ｾ＠

011!;"1 it ｾ＠ om <i\ aRlct ｾ＠ i't W!Ria cg 

ｾｉ＠ 10 

(ii} ｾ＠ <t>)Q -if; RC B'll'f>cl'f> "cbl, ｾＮＮＮＮＬＮｽｾ＠

ＳＱＱｾｒｉ＠ fc Ｍｩｦ［ｾＮ＠ ｾ＠ ｾ＠ ＮＮＮＢｬＧＤＱｾ＠ -m<f 'cblfSlttl 

ｾ＠ ｾ＠ ＢＢＢＧＤＧｾ＠ "cbl ｾ＠ <!lFili!;l 5 
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6. {a} (i) Using Fourier transform method, 
obtain expression for v(t) in the 
following network (Fig. l 0) 

.> 
0·5 Ｎｑﾷｾ＠ -..,. ""r 1 F 

Fig. 10 

(ii) The z-parameters of a symrnetrical 
two-port network (consisting of 
passive elements only) are given by 
zt 1 = ｾ＠ Q and z 21 = ｾ＠ Q. Obtain 
equivalent T -network. If this 
network is excited by a 2-volt 
source having intemal resistance of 
1 ohm, determine the load resistance 

6 

to be connected across port-2 
which will receive maximum power. 10 

(iii) State the differentiation property of 
Fourier transforms. Hence, obtain 
the Fourier transform of a Signum 
function. Sketch its magr1itude 
spectrum. 4 

{b) (i) Design an opamp second-order 
Butterworth low-pass filter (LPF) 
for a cut-off frequency of 2 kHz. 
Compare the response curve with 
that of first-order LPF. 10 

(ii) With the aid of circuit, draw R / 2R 
ladder DAC and discuss its 
operation. 6 

(iii) With VREF = 5 V for the DAC, find 
the resolution and full-scale output 
of this converter. 4 
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6. (<fi) (iJ ｾ＠ fu1. '111; ｾ＼ｏ＼ＢＡ＼ｴ＠ <m w) ｾ＠ ｾ＠

(lS) 

ｾＴｈｈｏｊ＠ "Fcrfu <fiT 9<i)•J ｾ＠ ｾ＠ v(t) "iii fu1:1_ 

&i<>t<n "Srffi <fl ｾｉＡＬ＠ : 6 

0·5 Q l F u(t) 

m 10 

(ii) ｾ＠ eqfrla ｾＭｉｄ＼Ｚ＠ ｾＶＢＱＴ＾＠ Ｈｾ･ｩ｜＠ ＧＪＧＪＧＧｾ＠ f.H'*'<l 
3i<t<l<t ｾＩ＠ 4> z-91"'1<?1 ｾ＠ z 11 = 1.Q, 

z 21 = !- .Q. ｾＢｬｈ＠ T-420<314> -smr ＼ｨｩｾ＼［＠ I 

-.&: ｾ＠ Ol<!ctch CfiT 2-cil<"c ＼ｩｴ｡Ｂｾ＠ ､ｾｾ､＠ f4>>u 
'ffl<J, ｾ＼Ｑ＠ Cfil 3i J'"<!fl:<t; 9 fd{) Q 1 .Q ｾＬ＠ Cfi'f 

ID<:-2 <r<: ｾ＠ ｾ＠ ｾ＠ >m llfd{hr CfiT ｾ＠
＼ｦｬｾｶＬ＠ ";;iT 3ifuCf'><lq "l!Tfu; Yffi q;{>IJ I 

(iii} ＧｦｬＧｴｾ＠ ｾ＠ I '"<I (OJ <fiT 3ictCfi<?l'1 "!!"! 01a wu m 
ｾ＠ fu_'HI'l 'h(;'H <fiT ｾ＠ ｾＴＱＧＢ＼ＡＨＰＱ＠ ｾ＠

＼ｦｬｾｉｉＺｊ＠ ｾ･＼Ｄ＠ qfVJ[U[ ＮｾＧｦＰ＠ <fiT ffi Gl"lll;<{l 

(i) ｾ＠ opamp fil:d1<1 ih!R: · 'o!ortct'<f FP:=i-q!(<f> 

f'ti<-c( Ｈｾｯ＠ '<fto ﾷｾ＼ｬＧＩＧｃｦｩｔＬ＠ Rl"di§c: 3il"lRI 

2kHz -4;· ｾＮ＠ ｾ＠ ＼ｦｬｾｖＺｉ＠ ;:;eih 
J.. . • 

3iif.f><ll <rsFi -<fl "ij"'<"1;r.;;lrrl_ :sro>'f <h'IR: -<$ ｾｯ＠ lfio 

ｾＮＬ＠ -4> ＢＢＺＡｦｳｴｩ＼ｾｬ＠ """ . ｾ＠ ＼ｦｬｾ＠ •u 
(ii) Ｔｦｎｾ＠ -<fl ＼ｩｾｬ＼ｬ､ｬ＠ ｾ＠ R j2R «'14H <fto v;o 

mo ＼ＱＧＱＱｾ＼ＱＮＺ＠ om ｾＺ･ｩｨＮ＠ Sl"'!i<?l'l -<fl &ll&ll 

10 

4 

10 

<fl f'il 11: I . 6 

(iii) <fto l!;o lifto -if; fu1:1_VREF ... 5 V ｾ＠ ｾＬ＠ ｾ＠

Ｔｒ＼ｾｦｩｲｮ＠ <fiT ¥\!!dl ＨＧＨＢＧｾＧｾ＠ om ｾＭＧｬｩＴ＾＼＿Ｑ＠ f.\>fq 
"Srffi <fl f'il <.!> I 4 
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7. 

(c) Write voltage equations goveming the 
performance of type-A chopper during 
on-period T00 and off-period T

0
rr for the 

RLE type load. Hence, obtain therefrom, 
using Laplace transform, the 
expressions for the maximum and 
minimum currents taken by the load. 

(a) 

Assume continuous conduction. 20 

(i) Using an opamp and 
explain the working 
bridge oscillator. For 
of 1 kHz, design a 
oscillator. 

RC network, 
of a Wien 

a frequency 
Wien bridge 

6+4=10 

(ii) Convert a clocked SR Flip-Flop to a 
clocked JK FF. 4+3+3=10 

{b) (i) Speed control of a three-phase 
induction motor with constant 
supply voltage and reduced supply 
frequency is rarely used in practice. 
Justify this statement. 

(ii) Describe stator frequency control 
for the speed control of a three-
phase induction motor. Derive 
expressions for motor torque, 
maximUm torque and the slip at 
which it occurs. State the various 
assumptions made. 

(c) (i) A lossy non-magnetic medium has 
Er = 4 · 0 and a phase constant of 
0·10 radfm at 2·0 MHz. ·Determine 
its loss tangent, conductivity, 
propagation constant, intrinsic 

6 

14 

impedance and skin depth. 10 
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(TT) 3ffio ｾｯ＠ ｾｯ＠ 11""4 &; 'lffi: &; ｾｾＭａ＠ f.h{§<;<f> 

&; f.%"4t<:'l <iT ;;;:nf.l ｾ＠ ci\.,.c;(ll wi'\'h{Oil <iT, ｾ＠
Ｓｩ｣ｴｾ＠ Ton <rm "i"G ｾ＠ T0 rr &i ｾ＠ ｦ｣ｴｩｇｴｾＮ＠ I 

3l((:, <:11"<'11{'1 ""q l"d{OI CfiT 11<il• I ｾ＠ ｾＬ＠ 'lffi: IDU 

<.'ft ｾ＠ ｾ＠ ｾ＠ "'ffd'i tmJ &; ｾ＠ <><i'>l'h "11TH 

<t'lf'il!!, I lNO ''II <'1 'hd I '11 f.% <!_ I 

7. ("'h) {i) ｾ＠ opamp <I2IT RC 4c:<-l<h CfiT 11"11•1 ｾ＠

St!.· ｾ＠ <fR ｾ＠ ﾫｬｫｩｾ＠ <fit Ｇｨｴｈ＼ｩｾ＠ <iT ｾ＠
<h'lf'il<t! 1 kHz Ｓｩｬｾｦｵ＠ &i ｾ＠ v;q; efH ｾ＠

20 

＼ｦｬｦ｣ｴｾ＠ CfiT ｾ＠ ｣ｨｬｦＧｩｾｑＬｉ＠ 6+4=10 

(ii) ｾ＠ 'hi <'1;;; SR fikotq -4<:i'iq CfiT 

JK FF it 4ft<'!J=i <t'lf'itq; I 
v;q; if> I <'1 <; 

4+3+3=10 

("@) (i) f.tf'!H<f 11<:14 <il<""<:dl <rll1 '"'l.;ft'f'd 11<:1<1 Ｓｩｴｾｒｉ＠

&; -em ｾ＠ f?i'h<:'ll mur ｾ＠ &; ;;m;; ｦＮｬｱｾｏｉ＠

<fit ｾ＠ "'h'1 <><l<-li!"R ii w•i)•l 14>«1 'ill ill ｾ＠ 1 ｾ＠

ｾ＠ &; 3f!Rl<'4 'R ｬｬＧｨｬｾｬ＠ :Sifctl{l 6 

(ii) f?i'h<:'ll mur ｾ＼ｦｩｴ＠ ;;m;; ｦＮＥｬｪｾｏｉ＠ &; ｾ＠ eo; 
3i ｉＧｾ＠ Rl f.% ＼ｩｾ＠ 0 I RIR:r CfiT Cl OT'i <hll'il!!, I ｾ＠

"'<'f-3il"l?l, ｾ＠ ＧﾫＧｾＭＳｩｬＢｬ＿ｦ＠ <I2IT e<io1, 
ｾ＠ 'R ｾ＠ "11TH !iRrr ｾＮ＠ &; ｾ＠ <><i'>l'hJ <iT 
＼ｾＡ［＼＼ｬＧ＾ｬ＠ ＼ｴＧｬｾｶＬＺ＠ I ｾ＠ "l""f1<. ｾ＠ 'h<""i'll.ai'l <fit 
•nm;v,: r 

('1) (i) v;q> I!" I ｦＮＥｾｭ＠ ｒｬｾ＼Ｑ＠ 4 "lflt;:!lll <fit E r = 4 · 0 

<rll1 "'i<:''T-W<Ri'h 0·10 radjm, 2·0 MHz 

'R ｾ＠ 1 ;;e<€1 mf.t ｦＧ＼ｾｦｲ＾ｬＱＬ＠ "'ll<:'l'hdl, :ri"'l<:OJ 

ｾＮ＠ ｾ＠ S!RI<illm ｾ＠ ("CI"''I (fM>::t) ＧＱＱＡＢ＼ＺＱｾ＠

14 

ma <t'll'ilv;t 10 
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8. (a) 

(ii) An FM system uses pre-emphasis 
and de-emphasis ri.lters having the 
following transfer functions 

H p{f) = '{ 1 + j fo] 
Hd{f) = !L + jJ I fo)] 

1. Find the scaling factor k so 
that the average power of the 
emphasized signal is same as 
that of original signal m(t). 

2. Find the corresponding value 
of improvement factor I 
produced by using this pair of 
pre-emphasis and de-emphasis 
ri.lters. 10 

{i) A linear network has a driving-point 
admittance Y(s) given by 

Y(s)= 12(s+l) 
. s(s+2)(s+3) 

Determine current in the network 
supplied by unit impulse voltage. 
What would be the current in the 
circuit when a unit step voltage is 
applied? 10 
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(ii) ｾ＠ FM <ffl it ｾＭｓｉＪＮＧｈ＠ ｾ＠ R651iii<.'H fil;"";W 
<fiT Sl4'i>i mm ｾＧ＠ f.5i"lih ;>j(1(01 qi<."i"'i -f.';l::;r% : 

H P (f) = k[l + j fo] 
H d (f) = ｾ＠ [ 1 + ｪｾ＠ If ol] 

1. 3!1414"'1 TJict> k mo chiR!QO, Rtm?t 
51iilfcla ('i<ho <tT 3fma ｾＮ＠ ｾ＠ ('i<ha 
m{t) <t1 3fiea 'llfffi "ih iil{iiil( m I 

2 . ｾ＠ ｾＭ "iii <."1"" ｾ＠ f.'; ""iii <."1"1 fil;.,-cx g: 1 <."1 

"ih Sl"t'l -Q 3<4" wm: TJICfi I <fiT Wm 
'lR -m<! ｣ｨｬｾ＠ <!; I 10 

8. (ct>) (i) ｾ＠ 'tfulct> 4c'"-l<f> <tT "11<."1'1 ｾ＠ ""'<'1<11 Y(s) 

-f.';l::;r IDU <ft "'11<fl ｾ＠ : · 

Y(s)= 12(s+1). 
s(s + 2)(s + 3) 

otC<'I<f> it <!;ct>ict> ;mW! «t<""O!d I IDU ＵＱｾＱＢＱ＠ "chi ｾ＠
mu ｾ＠ chli'5lcy;l ｾ＠ cy;ct>ict> <i1t4H ＢＧｾＬＮＬＮＰＡ＼ＱＱ＠

ｓｉｾｈ＠ "chi ｾＮ＠ m qi):ql!j it t:rro f4><t.,-i tWi\? 10 
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(b) 

(ii) Write the node equations for the 
network shown in Fig. 1 1. Assume 
node ® as a reference node : 10 

5 CD 4 @ 2 

Fig. 11 

(i) The primary winding of a 
single-phase transformer is 
energized from a fixed sinusoidal 
voltage with secondary open-
circuited. If a small portion of iron 
core is removed, discuss what 
would happen to the magnitudes of 
its exciting current, core flux and 
the no-load power factor. 

(ii) Explain why transformer rating is 
expressed in VA or kVA. Describe 
the significance of all the items 
mentioned on the nameplate of a 

7 

single-phase transformer. 6 

(iii) Derive an expression for the per 
unit voltage regulation of a 
single-phase transformer. Show 
that magnitude of per unit voltage 
regulation is equal to per unit value 
of equivalent leakage impedance of 
the transformer. 7 
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(ii) ｒＺＱＱｾ＠ ｾ＠ 'lc:<l<t Ｈｾ＠ 11) <h ｾ＠ ｾ＠

w•fl<t>(Un <it mo ihlmtl.{t ｾ＠ ® <it ｾ＠
ｾ＠ m;t ＼Ｂｦｬｭｴｾ＠ 10 

5 4 

j2 

@ 

ｾ＠ 11 

2 

-j2 
+ 
50L90° 

(<9) (i) <:%ct <iictT qfionfi!:;t <In· YI<II'il'h !j>us<"fl <it, 
ｾ＼ｦｴＴＧｨ＠ !J>os<"fl <it ｒＮｾ｣ｴ＠ ｱｦｩｱｾｙｦｦｩ＠ <€1'h<, 

ｦＮｬｦＧｾ＠ ""''t<lshl>l <ik·cctt it O&>Rifu f<h<lt <>11<11 t 1 

ｾ＠ ｾ＠ ｾ＠ ｾ＠ ｾ＠ 3i'lr <it f.l<iitct WIT "<>IR!T 

t, o.r ＼＾＼｡Ｆｾ＠ 1 <hlmt ｾ＠ f<1> ::nl<h 3<! ＢＧＢｾ＠ mu, 
ｾ＠ 4ct'ffi mrf ｾＮＭＢｦｦｩ＠ m'ffi !JOiifi ｾ＠
qfiqful <nr <i>n ｾｉ＠

(ii) ｾ＠ ihlmtl.{ f<1> qfiuufi!:;t ｾ＠ f.ltotku! <it VA 

ｾ＠ kVA ｾ＠ W iXffli Rli<il "<>IR!T ｾｉ＠ l.{ifi<ii-

'fictl qfiuufil:;t ｾ＠ ｾＭＴｾｩｦｩｬ＠ ｾ＠ Rl& ｾ＠ ｾ＠
:SHil'h ｾ＠ <h Ｔｾ＼ＢＧｬ＠ <it ＶＴＤＱＱＡ［ｾ＠ 1 

(iii) l.{ifict <iictT qfioufil'l ｾ＠ ＾ｾｦ｡Ｇ＠ '"%i<h <i).,..<:<tl 

f.l:q>H ｾ＠ ｾ＠ ｾ＠ <><i"' ifi ｾ＠ '>l <h\ mt 1.{ I «<_: 

R:€11,.1.{ f<1; -srta- l.{'hi'h .,j)<-<!<11 f-1>14'1 ""' 

qftqtof, qftunfil:it ｾ＠ ＾ｾｦ｡Ｇ＠ '"%i<h g;<"'14H ｾ＠

7 

6 

IIRI"'tm ｾ＠ qfiqrur ｾ＠ "1<1"1< ｾ＠ ｾ＠ 1 7 
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(c) (i) A plane wave having 

E = llOcos(wt-4nx)z V /m 
is normally incident on a medium of 
£, = 9, 1-lr = 4 and cr = 0, from a 
perfect dielectric medium of 
t: r = 4 · 0. Find the reflection and 
transmission coefficients, phase 
constants and list out the 
time-domain expressions for 
incident, reflected and transmitted 
electric fields. 10 

(ii) Establish the time-domain 
expression for the AM signal at 60o/o 
modulation level with modulating 
signal as 5 cos(200nt) and carrier 
as 50cos(104 nt), and list out its 

Fourier transform. Find out the 
amplitude sensitivity constant, 
side-band powers and efficiency. 10 
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(11} (it 1:% · Wl<1<:1 <RTf <1>1, f"'e<t>! 

E = 110 cos(wt - 4nx)z V /m 

%, 1:% ｾ＠ 'R ｾｻＢＡ＼ｴｩｬ＠ €, = 9, JLr = 4 om 

cr = 0 %, 1:% ＳＱＱｾｾﾣ＠ q{la'l);d l11UI'l, f.ile<t>l 

Er = 4 · 0 %, ｾ＠ ｾＺ＠ 3Jiq<f'l tmn %I 
l;eif> q(I<HR v;<i ｾＢＧＧｻｕｉ＠ !!"li<t>, ｱ［ｦｦｩＭｾ＠

ｾ＠ ＼ｦｩｬｾＧｊ＾＠ om 3Jtqfda, q<l<iido v;<i ｾＢＧＧｦｴ＼ｬ＠

14 '@,: l$it -if; fu'!; &>I <:1-$ aht<f>l Cfi't 
{!_ -<fl46: <fi1 ｾＧＡ［＠ I 10 

(ii) AM <:iif><1 -if; fu'!;, ｾ＼ＺＡ＼ｴ＾ｬ＠ <!T§<:1'l «n: 60% 

om 'lT§<:1'l eif>a 5cos(200nt) aiD: <ut<<t> 

50cos{I04 nt) %, <1>1<:1-$ &i"'!<t> >rn1 

Ｔｩ｜ｾＨｻ＠ v;<i i;<il'f> ｾ＠ ('iq l"d{Uj "4i} ｾ＠

•HI!;\{1 311<1114 eitl;ldl ｦｾｒｩ＼ｴ＾Ｌ＠ ＧＱＱＢＢＭｾ＠

ｾＱｐＮ｢＼Ｑｩ＠ am ｾ＠ mo <Elf.itl{l 10 

*** 
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C-DTN-K-FFA 

1 '{"lfih , 300 1 

JT!Fif <$- :.r.rr '3"#t rrrvPT it fR& "''f.1 ＧｃＯＱｾＧ＼＠ Riflw ＳｾＦ＠
ｾ＠ ＳＱｾＱＨＱＭｴｔ［ｦ＠ it W>4t Tf'lT g, afk w rrrvPT CfiT P/1'! 

ＳｾＦ＠ :.r.rr j'ki'fi <$- fl&-'!1! w 3iW>rr f.ifife ｾ＠ w 
W>4! '>fHf ＧｃＯＱｾ＼ｻ＠ 1 ｾＭＢＢ＠ w 3@f&ct rrrvPT $ 
3lfilfhr; 3Rl W>41 ｾ＠ it lEI& ｾ＠ 3trr 'R qftf :WI> 
;riff {q<'fij I 

m #ls41 1 afk s 3lf.i<mi g 1 "'J<'l>J JT!Fif it iT 3lriJ<h 
&tiS iT <Fi11-it-<fi11 ｾ＠ m ｾＧＱｩｨ＼＠ A'1Jf rfR JT!Fif <$-

:.r.rr ＼Ａｉｒｉｾ＠ I 

uriJq; m <$- ti=rr; R4<1 :WI> m <$- 3Rf ｩｴｾｾ＠ g, 

4# c:HIC/'14<h "it, m 3q1rt> 3-Jiq;:;jf <fiT '<f<Ff ＴｩＱｒｴｾ＠ <nw 

a '1<'hl f.i fife <IJRt >!. 1 

3ldl<h/8<hrr 3/'C//Brr ｾｩｴ＠ ＳＱｾｲｴ＾＠ g, apmr f.ifife g 1 

Note : English version of the Instructions is 
printed on the front cover of this 
question paper. 
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