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C-DTN-L-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 must be written in the medium 
specified in the Admission Certificate issued 
to you, which must be stated clearly on the 
cover of the answer-book in the space 

· provided for the purpose. No marks will be 
given for the answers written in a medium 
other than that specified in the Admission 
Certificate. 

·candidates should attempt Question Nos. 1 
and 5 which are compulsory, 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. 

Assume suitable data if considered 
necessary and indicate the same clearly. 
Symbols/ Notations carry their usual 
meanings, unless otherwise indicated. 
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Section-A 

1. (a) A storage battery has a no-load terminal 
voltage of 6 V. When the current 
through the battery is 100 A, the 
terminal voltage drops to 5 V. Show a 
pictorial representation of the battery 
as a constant current source. 15 

(b) Find the Fourier transform of the 
signum function. 

(c) Three small spheres each carrying a 
charge q are placed on the circumference 
of a circle of radius r to form an 
equilateral triangle. Find the electric 
field and the potential at the centre of 

15 

the circle. 15 

2. 

(d) With reference to a BJT, show that 

ilPc 1 
--<--
iJTj 8JA 

.must. be satisfied in order to prevent 

thermal runaway. 

(a) Using Millman's theorem, find the 
current I Ill the 10-ohm resistor Ill 
Fig. 2 (a). 

20 20 10 

-1' Eo· 
I 

E1 -1-
20V 

90 100 
24V 20 

Fig. 2 (a) 
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1. ＨＧｾ＾Ｉ＠ <;'li ｬａＧｬｬｾＧｬｩ＠ ｾ＼ｦｩｔ＠ ｾＭｯｩ｜ｳ＠ <>Ofil'lM ci)<"i!dl 6 V 

i 1 "'<l ｾﾷｩｦ＠ 'it mu ioo At <I'! <:fil'lM eik2n1 
5 V oq; fiR omfi i I ffi IDU ｾ＠ 'fit <;'li f.r<rn 
mu <ito it ""' if 011m <h1 ｾ＠ ｾ＠ 1 15 

(1! l <fR .m -,j)-ffi 'fit, w., '11: ｾ＠ '11: ｾ＠ q t ""' 
¥ <fiT 'lftR! '11:, ｾ＼Ｑ＼ｨＱ＠ ｾ＠ r %, ｾ＠ Wf>R WT 

1l<ll% f'li ｾ＠ <;'li <lll<ill§ ｾｾｾｉﾥ＠ ｩｴ［ｾ＠

'11: ｾ＠ 1\tf <1'41 Fl'1'1 'fit 'lfRI <fi1 ｾ＠ ｾ＠ I 15 

(>!) <;'li BJT ｩｴｾ＠ if ｦｩｬ＼ｳｗｩｾ＠ f'li ｾ＠

i)pc 1 
-<-
arj sJA 

'fit ｩｬ＾ｵｦｬｾ＠ ｾ＠ B 'fT1it it; fut; ｾ＠ ｾ＠ .I 15 

2. ＨＧｾ＾Ｉ＠ ＱＧＱ＼ＮＱｾＢ＠ it m 'liT 3q<iu1 ﾷｾ＠ ｾ＠ ffi 2 ＨＧｾ＾Ｉ＠ >t 
ｦ＼ｬ＼ｩｬｬｾ＠ ｾ＠ 10 3WJ it ｭ｡Ｍｮｾ＠ if mu 1 'fit 'lfRI 

＼ｴ［ｬｾｾｬ＠ 20 
2Q 

24 v 2 Q 

C-DTN-L-FFA/21 
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(b) State and 'prove maxJ.mum power 
transfer theorem. 20 

(c) The SVI{itch S is closed at t = 0 in 
Fig. 2 (c). Using Laplace transforms, find 
i1 (t), i2 (t) and the voltage across the 
inductance. 20 

s 20 

12 v 20 

Fig. 2 (c) 

3. (a) A power signal f(t) has a power S 1 (w). 
Find .the power density spectrum of 

the signal df. 
' dt 20 

(b) Fig. 3 (b) shows two identical parallel-
plate capacitors connected to a battery 
with, switch S closed. The switch S is 
opened and, the free space between the 
plates of the capacitors is_ filled with a 
dielectric of dielectric coefficient K = 2. 
Find the ratio of the total electrostatic 
energy stored in both capacitors after 
the introduction of the· dielectric. 20 

l 
v-=-

T 

X 

I "'s 1 Jc, Jc2 
Fig. 3 (b) 
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-- -- -- ｾＭＭ

(19) ｾ＠ m :mrrur ｾ＠ 'f;l ｾｒｉｙｉｾｾ＠ 'fi\ ;m fiR;: 
＼ｦｩＩｾｾｬ＠ 20 

('1) ｾ＠ 2 ('1) it t = 0 'R fu S q?( oi<:. fii;,rr '1'lT ｾｉ＠
<"11«:\le <i'qH1( 'li'r 3q<if•1 q;tif Ｎｾ＠ i1 (t), i2 (t) W.fT 
ｾＨＧｨｩｩＢｬ＠ it cil<'"ldi.Wd ＼ｦｩＩｾｾｬ＠ 20 

3. ('h) 

s 2Q 

12 v 2Q 

2Q 

l.H 
2 

1% 1l1fffi Wf;o f(t) <lit 1l1fffi Sf (w) ｾｉ＠ Bif;o df . dt 
'f;l m 'R(i'j ｦｩｬｾｾ＠ ｗ＼ｾ＠ <fil ｾ＠ ｾ＠ 1 

ｾ＠ 3. (19) it GT ｻｬｾ＼ＡＢｱ＠ ｻＱＥＧ＼ＱＨＭｾ＠ '{jmft;i'f q?( 
1% ｾ＠ i\ ｾ＠ '1'lT ｾ＠ W.fT .fu S of<: ｾ＠ I 31il 
fu s <m m WIT OiTd1 ｾ＠ om tit11 fbi! it t€til 
it 'WI ｾ＠ Ｓｬ＼ＧｬＧｨｬｾｬ＠ <m 1% ｱｯｾｾＢ＠ il 'ij\ WIT 
OiTd1 t ｾｻｬＧｨｬ＠ ｱＨｬｾｾ､＠ :JUTiq> K = 2 ｾｉ＠ ｙＨｬｾｾ､＠ it 
·.f.ml it YNI<I_ <i\;iT '{jmft;i'f it @«r ｾ＠ ｾ＠
ｾ＠ 'f;l ｾ＠ Wd ＼ｦｩｬｾｾ＠ I 

20 

20 
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(c) A uniform plane wave is. descrjb!!d 
by the phasor H = 2el-jO·lnz) . ay Ajm. 

If the velocity of the wave is 2 x 108 mjs 
and the relative permeability 
determine the frequency, 
permittivity, wavelength and 
intensity. 

is 1 · 8, 
relative 
electric 

4. (a) Using an OP-AMP, several capacitors of 
.0 · 1 11F and number of resistances of 
your choice, design a phase-shift 

20 

ooscillator to oscillate at 100 Hz. 20 

(b) Using IC 555 and other suitable 
components, draw the circuit diagram 
of a missing pulse detector and explain 
its working. 20 

(c) For the current mirror shown in 
Fig. 4 (c), determine the emitter current 
of transistor Q3 . (Assume ｾ＠ = 100 and 
VBE =0·6V) 20 

C-DTN-L-FFA/21 6 
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(1l) ｾ＠ H ｾ＠ 2'el- jO·lnzJ .. ay Afm aTU l;<f> 

l('MF4 H \lllMI cWT 'li\ 01jm foF;<rr lF!T t I <rfu cWT 
'liT WI 2 x 108

. m/s om ｭｩｴｾﾷ＠ 4R'1"'1ol 1· 8%, 

it ｾ＠ ., ｭｩｴｾ＠ ｦｩＱＱＡ［＼ｉＺｾａｩＧＱｯｬＬ＠ ＼ｩＨ•ｬｾＦｦ＠ 1('i 
ｾ＠ cftsnrr m<1 <#:l ｾ＼［ｉ＠ 20 

4. (q;) l;<f> ＼ｩｦｳｨｾｬ｣Ｇｬｩｨ＠ ｾｴＮｦｱ［＠ (OP-AMP), 0 · 1JlF ｾ＠

ｾ＠ <imftii om 3N-ft $"i{§lj<1R ｾ＠ ｾｦ､ｻｬｴｩ｜＠
, q;r m ｾ＠ stt l;<f> q;i'jj- ｾ＠ Gli'lih q;r 

ｾ＠ ＼ｨｬｾ＼［Ｇ＾ｩＧｲ＠ 100 Hz '41: ｾ＠ 'lil:1 20 

(&) IC 555 om 3f'1 ＳＴｾｦｦｩ＠ '>Fwii 'liT m ｾ＠ S<; 
l;<f> ｾ＠ Wc: ＼ｩｾＢＧ＠ ih 'l>T ｾ＠ 31it& <HI$<; om 
ｾ＠ ｆｳＱ＾ｾＱｦｩＱｒＡＧＧｉｩ｜＠ ｾ＠ ＼ｬＺｬｾｱ［Ｑ＠ 20 

(1l) fu' 4 (1l) il RGI<; 1T<; \'00 01fur ｾ＠ ｾ＠ Ｇｬｩｾｒｻ＠

Q3 <ft dffi.Jih \'00 qij m<r ＼ｬＺｬｾ＼［ｬ＠ ('!R ＼ｩｬｬｾ＼［＠

(3 ｾ＠ 100 om V BE ｾ＠ 0 · 6 V) 20 

+10 v 

4K7 ｾｉ｣Ｓ＠

I 4K7 a I, I! b I2 Ia3 
Q3 

Ic, IB! Is2 

Q, Q2 IE3 

-10 v 
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ＭＭＭＭＭ］ＭｾＬｾｾＭＭｾＭｾＭｾＮｩｯｕﾷＧｬ••＠ .. ｵＮＮＬｾＬＬＭ•ﾷ•ＭﾷＭｋﾷＭＭＭＭＭﾷＭﾷＬｈＬｈｌ＠ '.,b--_,;==== 

Section-B 

5. (a) Implement the ｦｯｬｬｯｾｮｧ＠ : 

(i) Half-adder using .basic gates 

(ii) T flip-flop usirig JCK flip-flop 

(iii) 2 to 4 decoder using 1x4 demulti-
plexers 

(b) (i} Draw torque vs. slip curve for an 
induction motor. 

(ii) Specify the condition for a DC 
machine so that its rotor does not 
draw any current. 

(iii) What will be the-effect on VA rating 
of a transformer if we double the 

15 

supply frequency? 15 

(c) Draw circuit diagram for .the following : 15 

(i) Three-phase FW bridge rectifier 

(ii) Boost switching regulator 

(iii) DC trigger circuit for an SCR 

(d) Specify the types of modulation used in 
the following and give reason for the 
same: 

(i) TV-video signal 

(ii) TV-sound signal 

(iii) Long-distance telephone system 

C-DTN-L-FFA/21 8 
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｀ＰＤｾ＠

5. ('li) R "'1 RJ fuJ d ohl ｦｳｨｾ＠ I ｾ＼Ｑ＠ if\ fl1 Q; : 
15 (i) ;mm{· ｾ＠ 'liT 3q m• 1 ｾ＠ ｾ＠ :o1tt ＭｾＱＢｾＢＧ＠ <hl 

(ii) J-K fuq-'R'ifq' 'liT wWT ｾ＠ ｾ＠ T fuq-ｾ＼ｨｬ＠

(iii) 1 X4 fu'l«ilcM'ffiU 'fiT wWf ｾ＠ ｾ＠ 2 <} 4 't(Cill"'i'f> <hl 
(&) (iJ ·'-% WIT l1'W ｾ＠ -R1v. ｾ＠ ｾＭＭｍｵｲ＠ ｾ＠

＼ｈｉｾｑ［＠ I 

(ii) 1.% fu! ＧＱＺＱＱ｜ｐｬｾｩｈ＠ ｾ＠ -Rlv. ｾ＠ 31<Wll 'l<l n;Q;, ｾ＠ｾｾｾＮｴｏｏ＠ <ji$r ｾ＠ <R<1T t I (iii) M ｾｩ＼ＱＴ＾ｔﾣｒ＠ :4>1 >rG1>f • <hl <1R ｾ＠•'liT: ｾ＠ "f1<..; 0"1 3Uehl VA· ｾ＠ tn: '!'IT 3N1C! Wrr? 
15 

('1) f.lq Rlful <1 ｾ＠ -Rlv. ｾ＠ J1il:&: Jtfffi>Q; : 15 (i) f!r<iit1 FW m Re<t>l<l 
(ii) qtf'li ｉ｀Ｂｾ＠ f.l ｾ＠ ｾＢＧ＠
(iii) fu! tnu ｾ＠ ｾ＠ (M ｓｾｒＬｾ＠ "Riv.) 

(>!) f.I!O!Rifuict -il. ｾ＠ m ｾ＠ ＴＱﾧ＼Ｑｾ＠ ﾷｾ＠ ﾷｾ＠ <hl ｾ＠ ehl Rf Q; WlT 3B'li1 "'f>R11I '>fi <1 ct I $l!> : 15 (i) ｔｖＭ＼ｴｾｦｵＬｪＩ＠ ｾＭ

(ii) ｴｶＭｾｾ＠

(iii) ｾ＠ ｾ＠ "i:flt'fi WTI" ｾｕｻｒｯｦＩ＠

C-DTN-L-FFA/21 9 . . [ P.T.O. 
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6. (a} Convert decimal :number 40 into binary 
and hexadecimal numbers. 20 

(b) Draw symbolic representation' for +ve 
edge ｴｲｩｧｧｾｲ･､＠ clock input in a flip-flop 
and mark trimsition time b.Y an arrow 
in clock input waveform 'for it, 20 

(c) Write the full form of FPGA and explain 
,why it is useful for,·prototyping of digital 
circuits, 

7. (a} A DC motor with permanent magnet 
field is running 'with 200 v be supply 
and consuming 2 A current. A voltmeter 
is connected across its armature and 
DC supply is disconnected. The voltnieter 
reads -190 V just after disconnection 
of DC supply, Calculate the armature 

20 

resistance of the machine. 20 

(b] Explain working' of a synchronous 
machine as a synchronous. condenser. 20 . ＧｾＧ＠

(c) Why are the frequency and voltage both 
varied in the same proportion for a 
full-range variable speed control of 
AC motor? • 

c:..DTN-L--FFA/21 10 
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6. (<!>) 
il 4!1:"lffid 4ilfol« I : 

20 

(<9) ii\;tft ﾷｾｾｾ＠ it 'lHir4'h fOO f?•1f1:o <lim -Rim -q;)• «iil>fuifi ｾ＠ it 02ffi; '!>f.! if; Ｍｾ＠ ffi 
＼ｈｉｾＧ＼＠ <l'4T ｾ＠ 'filM<: f.'tim cWr ｾＮ＠ '11: ｾｓｩｩＮＴＢＱ＠ !l>TM <liT <ftt :f"m u ｾ｀ｾＧ＼＠ 1 20 

('1) FPGA it '{'f ｾ＠ <liT f<'lfui« <l'4T ｾ＠ <fjfol<; fon. 3liflf;q; ｾ＠ if; ＳＱＱｾｾＢＧＴＢＱ＠ ii ｾ＠ 'flit. ＥＱｾＧｨ＠irm%1 
20 

7. (<!>) v::n ｾ＠ '\lf"ili !$; <m'fi fu! tnU ｾ＠ 200 v fu! tnU W<"11 ｾ＠ '11: 'if<:! WI i (f'4T 2 A tnU '!>! 311>W! q;«f\ i I ｾ＠ ｾＮ＠ if; fun it; 1Wf· 'Q,'Ii cit""<:ol41<ll ＼ｩＡｬＺｾｩｦｩＨ＠ fu! ma B'<"'ll{ <liT oR '!>( W:rr ｾ＠ i I fu! tnU l:i'<"11{ oR m;t 'it; W<r '!1G c/t<"i:<IIIHcft '!>! ＴＱｾｾｪｱ［＠ 190 V iRrr i I 1l'rlt.l if; ｾ＠ J:riWt< <lit Tf1Jl'IT <f1Mtl< I 20 

(<Sf) 'Q,'Ii g<"l 'hI kl 'h 1l'rlt.l <lit 'Q,'Ii g<"l 'h I ffw ｾｾ＠ if; ｾｩｴ＠ fSh'liWfu <!iT ｴｬＧＢｬＤＡＱｾＱ＼＠ I 
20 

(TT) ｾｲ＼ｬｷｦｦ＠ ma >Wx it ｾ＠ ll'{fB il 4!1:"ldf "l!B ｦＮｬ＼ｩｾｯＱ＠ 'it; ｾ＠ • <l'4T cit""<:dl <iR\ il .m ｾ＠ u <l<IT 4!1:Cl<f'l W!1 "fTd1 %? 20 
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8. (a)" The RMS value· of the antenna current 
before amplitude modulation is 10 A 
and after modulation is 12 A. Calculate 
the percentage modulation. Assume 
that there is no distortion. 20 

(b) Explain how a PLL can be used in FM 
detection. In what way is this scheme 
better than the ratio detector? 

(c) A receiver, connected to an antenna of 
resistance 50 ohms, has an equivalent 
noise resistance of 30 ohms. Find the 

20 

noise figure of the receiver in dB. 20 

C-DTN-L--FFA/21 12 
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s. (<n) 3WWl HI§<'H B %'1 ｾ＠ mu q;r <l't-l!IU<-1@ 
l!R 10 A i!>rr ｈｬﾧ､ｾ＠ ｾ＠ ｙｎｉｾ＠ 12 A ｾｉ＠ ｾｒｩｾｬｴｬ＠

q l§iiH <!i\ ｾ＠ <hJ Nll!; I l!R iifl Nll!; fi'l; ｾ＠ f'l <i'q o I 

;ffll itffi ｾ＠ I 2 0 

("19) ｾ＠ <hl Nll{ fi'l; FM <i '{-tl'1 -it PLL 'liT m f<Ri 
m mr '311 ｾ＠ ｾｾ＠ ｾ＠ '1'1"1'11, ｾ＠ ＼ｩＧｻＭｴｾＧＱ＠ B 
f<RI m ｾ＠ ｾ＿＠ 20. 

(TT) ll:'li so 3W! ｾｦｍｉＢ＠ <rrft ｾ＠ B ll:'li ｾ＠ <!i\ 
ｾ＠ TPlT t Nl<t'l>l gi"<lGH V'! ｾｒｉｕｉＧＮｉ＠ 30 3W! ｾｉ＠
ｾＧｬｩｔ＠ V'! l!R dB Ｍｩｴｾ＠ <hlD!!!;I 20 

*** 
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c-DTN-L-FFA 

Jli'i/q; "!m" .f&;<ft ｾ＠ aWift ｾ＠ if fJl1T ｾｉ＠

mit; 30( :Wt '*""if iff& orFt ＼ｬｩｴＢ｀ｾＬ＠ ｎｾｷｍ＠ ｾ＠

3mif; JTim-'f:3f if FPI7 'Tlff ｾ［＠ ｾ＠ ..., rrrup:r "FF WI! 

ｾ＠ ;m<-3fi1* it; p!l- '!!' 'R :i:ifi/;rr ｾ＠ m w 

FPrr "fRT ＼ｉｉｾｾ＠ I Jrim-'f:1 'R 3fMf&d rrrup:r it; 

::;j ld fl. 'in JPf fi'f;W 1fTU[1f if iff& 711.; 30( 'R 'I# :WJ; 

;rtf fi:rfiiT I 

"!m" "fi&rr 1 ｾ＠ 5 ::.JR<I/2[ ｾ＠ 1 <l7'fii Ji#f if it Jli'i/q; 

ｾ＠ it w:r-it -w:r 'f!'n "!m" !1'1*< fi!;;:eff rtt.r m it; 

ＳＰ＼ｾＱ＠

Jli'i/q; "!m" it; ｾ＠ f.Wo 3i<J; "!m" it; Jin if W: 711.; ｾｉ＠

'1ft ＺＺＮｊｉＧｩｾｬｬＪ＠ iT, at 34!Jrn ｾ＠ "FF TPH ＴＷＱＱＰＱｾ＠ <WT 

ｾｾＴＷＱＱＰＱｾＱ＠

!Trf/q;jW/;<r Ji'<lifld 312if ｩｦｾｾＧ＠ JPJ2IT ｾｾｉ＠

Note : English version of the Instructions is 

printed on the front cover of this 

question paper'. 
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