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ELECTRICAL ENGINEERING (PAPER-])

Time Allowed : Three Hours Maximum Marks : 250

QUESTION PAPER SPECIFIC INSTRUCTIONS

(Please read each of the following instructions carefully before attempting questions)

There are EIGHT questions divided in two Sections and printed both in HINDI and in
ENGLISH.

Candidate has to attempt FIVE questions in all.

Question Nos. 1 and § are compulsory and out of the remaining, THREE are to be attempted
choosing at least ONE question from each Section.

The number of marks carried by a question/part is indicated against it.

Answers must be written in the medium authorized in the Admission Certificate which
must be stated clearly on the cover of this Question-cum-Answer (QCA) Booklet in the
space provided. No marks will be given for answers written in a medium other than the
authorized one.

Assume suitable data, if considered necessary and indicate the same clearly.
Unless otherwise mentioned, symbols and notations carry their usual standard meanings.

Attempts of questions shall be counted in sequential order. Unless struck off, attempt of a
question shall be counted even if attempted partly. Any page or portion of the page left blank
in the Question-cum-Answer Booklet must be clearly struck off.
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@Us—A / SECTION—A

1. (a) fiu 7w ooy & forg A @ B W dicear 3@ AT :

A
g0 { 1@ AR
WAA—3— AAAA

10V 2Q SV B

e

Find the voltage on points A and B of the given circuit :

A
20 1Q 24
} (>)—
N/
20
10V 20 5V B
30
. . 10

4L

n+2
) x[n]=n(%) uln +2] F Z-SIR W D) TqF et 71 @ AR

n+2
Determine the Z-transform of x[n]=n(§) u[n+2]. Specify the properties

used. 10

(c) T& feu 7 wRuy @ # T, A T, WEE Afraam a@ Ziver ) afe & § gfeed %
yed B =200 T Vg =688 mV ¥ TRER T, & Vo 1 HA @ HINT

+12Vo—e *
560 Q 470 Q
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In the circuit diagram given here, T} and T, are transistors with matched
characteristics. The transistor parameters in active region are =200 and
Vge =688 mV. Find V5 of transistor T, :

+12Vo—e %
560 Q 470 Q

T T

o ' 1

(d) TH a0 FI1SS R (BCD) e A T gy Afdt o va & 71 i 9 45 4,
A, Ay 0 & Zafd fFn mn #) sfwmd 8 W s Y iy gieefeua fifvie, e g
BCD #Ig wifen 3ir foweft 32 it fufd & HIGH sfim 1 ¥g IR dg== A

A Binary Coded Decimal (BCD) code is to be transmitted to a remote receiver.
Bits are arranged as A3 A, A; A,. Design a circuit at the receiving end which
has an error detector to check the legal BCD code and produce a HIGH for any
error condition. 10

(e) & Ry g ghoy & D, TF aewl TEE ® iR Fosit K dmfafy @ =i () ¥) oW ¢,
W ol K, F @ e s @) waifE ¢ W dieedn & @ w9 t@ifha A 3R dofa w
Hf<m fRR-3aw diceal &1 AW @ IR

N

!
L=10 mH D
+
K,
9 V< =t
\ 3 REME T 100 uF
R1=0'9 Q

In the circuit given here, D, is an ideal diode and key K, is ON for a long period
of time. Now at time t,, key K, is opened. Draw the voltage waveform on
capacitor C; and find the final steady-state voltage on the capacitor :

T - ™
L=10mH ° g
9 vt) Ko
n at T
A penatly o 100 uF
R;=09 Q

+ 10

PHKM-U-ETE/7 3 [P.T.O.



2. (a) AR B Faw aw & frin Z 9@ w6 CMOS e (37 iRt W @ gY) % g aiwy
HRE, HeH dAIfH, aifhe fug au1 femm T 38 YR <95 6

Z=03R A=13MMB=0R ey A T z=17

Draw the circuit diagram, function table, logic symbol and switch model for a
CMOS gate (using six transistors) with two inputs A and B and an output Z,

such that

Z=0if A=1and B=0, and Z =1 otherwise

20

(b) #R R m fm ¥ weRfa wdt f,60) 3 f£o(0) F R [ fx) dx T AR @ iR

Hfv -
fi(t)/

Cd

flt)
1

Cd

-

|
D

|
D

®<—-—

For the signals fi(t) and f,(t) shown in the figures below, find and sketch

[ focax:
Alt)/

Cd

falt) 4
1

N
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() F&l e T afwy & Seedr v, F TE I RN

12 mA(})

12 mA(})

4 kQ
—AW\
. +
g, . A 1 k.(z%vx
20 2 mA - -5 mA 5V
In the circuit given here, find the value of voltage v; :
4 kQ
AWV
* +
20 2 mA - -5 mA 5V

3. (@ R Ry Rusha arem@ =R 3R ROCs % JFeq 999 T, iR firm faft weim @

T I AR

X(s)=

() ROC Re(s)<-2 & @™

(i) ROC Re(s)>-1 & ¥¥

(i) ROC -2 <Re(s)<-1% @Y

__4s®+8s+10
(s+2)(s? +2s+5)

Determine the time signal that corresponds to the following bilateral Laplace

transform and the ROCs given below by using the method of partial fractions :

(i) With ROC
(i) With ROC

(i) With ROC

PHKM-U-ETE/7

X(s) =

Re(s) < -2
Re(s) > -1

-2 <Re(s)<-1

4s2 +8s+10

" (s+2)(s? +25+5)

1 kQ
2 mA
1 kQ
2 mA

10

20

[P.T.O.



(b) T T OPAMP uftwy i FRivIeht $it =aremn Hfvg| g7 9 deear waRkia @ g frg A @
B W ffa @ ®q miflEa hifsm)

e mn R, v, =V,, =33V, G =1uF, OPAMP ! ¥ WIfth YoM dieedl £12V R au1
Ri=R,=R3=R,=Rs=Rg =2k} :

Ry
VVWWN
R,
VW
+ Il

I Wfedl § deea wEaraa HIve @i A R B R i dicear W@ 16 V & S aen
frfa smgfa 500 Hz & sm)

Explain the working of the given OPAMP circuit. Draw the output waveforms at
points A and B showing the time and voltage.

Given that, Vg = sz =3-3 V, C, =1pF, the power supply voltage to OPAMPs is
+12V and Rl =R2 =R3 =R4 =R5 =R6 =2kQ :

G
+ Ry |p Ry =

:|||»

Suggest to replace suitable resistances so that the output voltages at A and B
are having swing of 6 V and the output frequency is fixed to 500 Hz. 20
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© 9 Ry T iy F e F Ty d@fim @ffs wiem Fefae ok Geaged ao-an

'R"Tf@'& ¢
P
Do° } — Y,
Dy° )
o )73

Find the logic equations for the outputs in the concise form and write the
corresponding truth table for the circuit given below :

Do } 37
:DH.

D, 2
A 10

Y,

4, (q) ¥ Ru e ooy i@ § 9R wfdy R, A ifekan i sww F fog faifa F@ k1 ab &
FR-IR Ja4fF quged aRuy Tifga fifvig v sifteman wife swwm & fog R, % WM & o
Hf) sfedy R, & wfte g A oft o AR @ wRoy, s ) sy R, A sftkan wfe
T W @ A
Ri=12Q ~2Vap a

R3340 Iab é;’L

—3>
b

Ry=12 Q

In the circuit diagram given here, load resistance R; is to be set for maximum

power transfer. Draw Thevenin equivalent circuit across ab and calculate the

value of R; for maximum power transfer. Also calculate the power loss in

resistance R;, when the circuit is delivering maximum power to load R :
R=12Q

9 vQﬁ)

2V,
WM—g—E e
R2=12Q T
ov(® . Ry34Q l/ab /%Q’L
— 20
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(i) T OPAMP % foit Faw s urr ok faw sifwde dicea #i winfia i) &
OPAMP 1 WiF1 d §¢ U Wfaeim yade wfay sifaa Hifve e @fd = 4 W @

& | g w1 wE A D)

(b)

(i) a=l weiia aw Fefa wfe wer aRey 3§ fria Seea aamism ww ik @ @ Rf
§ g 7 & siftrham wifts & Y o i

fRw 15va20v DC

o o

1 kQ

10 kQ
1kQ

(T, 3R T, Si zifvex ¥)

(i) Define input bias current and input offset voltage for an OPAMP. Using an
OPAMP, draw an inverting amplifier circuit with gain = -4 in such a way

that the effect of bias current is minimized. 10
(i) In the linear regulated power supply circuit shown here, calculate the.
output voltage adjustment range and maximum power dissipation in
transistor 7} in worst case :
Input 15V to 20 VDC
& b,
1 kQ
+ 1 kQ
12V
10 kQ e
1 kQ Output
o .L . 2 . 2 O
10

(I, and T, are Si transistors)
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(c) 2 Frasht i fF wedaraell 1 ITEM HA §T SR T O uRey e wefifa # 1 g@ ahoy gm

Froaifea =/ 3@ Al -

I ——

! MUX
h—et—r s

| l

l
I |
| ) P

: MUX
Ip ] S

|

|

|

Sy

A circuit using three 2-input multiplexers is shown below. Determine the

function performed by this circuit :
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5. (a)

(b)

()

@us—B / SECTION—B

TF THEIH GHdd a1 Haid J +y e d wa @ ) 7@ w1 foyg & R W
E =4%+3% 37 weiia 3| wfw g & H fefm) (R §, pg =4nx10~7 H/m,

1 -9
€ =—x10"7 F/m
0= 3em /m)

A uniform plane wave travels in vacuum along +y direction. The electric field

-
of the wave at some instant is given as E =4x +32. Find the vector magnetic

field I?I (Given, pg =4n %1077 H/m, ¢, =%x10_9 F/m)
n

TH 200 kVA, 3300/600 V, 50 Hz, Thel Hell GROMEE 6l Aftenaq e&ar 98% & T
T 9R &% 75% ¥R a1 $HT5 Witk oM R T Bt 71 AR &R0 whaemen 10% &, @ P ¥R
T 0-8 Y=l Wifth oNie W dceal fma @ hifs)

The maximum efficiency of a 200 kVA, 3300/600 V, 50 Hz, single-phase
transformer is 98% and occurs at 75% full load and unity power factor. If the
leakage impedance is 10%, find the voltage regulation at full load and power
factor 0-8 lagging.

T M TEE TE L-C ¥R §g® UR9Y § Guiia i gt dieedl Vot =0)=120V,
AT T A C=12pF 7@ Whad H AA L =48pH B IR G SH @@ t=0s W=7
forn s, @ fefaRea 3@ ifse -

(i) a/ i %1 Rer 5=
(i) SEE H ATeH T

A diode circuit with an L-C load is shown in the figure, with the capacitor
having an initial voltage V(t=0)=120V, capacitance C=12uF and
inductance L =48 pH. If switch Sis closed att =0 s, then find the following :

(i) Peak value of current i

(i) Conduction time of the diode
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