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(). No. 1 =5 Carry One Mark Each

1. Choose the most appropriate word from the options given below to complete the following
sentence,

Communication and interpersonal skills are important in their own ways.
(A) each {B} bhath (C) all (D) either

Answer: {B)

2 Which of the options given below best completes the following sentence?
She will feel much better if she
{A) will get some rest {B) pets some resk:
(C1 will be getting some rest (D} is pemting some rest
Answer: {B)
3 Choose the most appropriate pair of words from the options given below 10 complete the
following semlence.
Shecould ot the thought of the ebection to her bitter rival.
{A) bear, loosing (B} bare, loosing {C) bear. losing {D) bare, losing
Answer: {C)

4. A regular die has six sides with numbers | to6 marked on its sides. If a very large number of
throws show the following frequencies of occomrence: | =3 0.167:2 = 0.167; 3 - 0.152: 4 —
0.166; 5— 0.168; 6 — 0.1 800 We call this die

{A) irregular (B} hiased {C) Gaussian (DY) insufficient
Answer: {B)

Exp:  For a very large number of throws. the frequency should be same for unbiased throw. As it
nol same, then the die is baised.

5. Fill in the missing number in the series.
e @ 15 1575 630

Answer: 45

2 3 & i [a8 157.5 B30
L I\ AL J t “a ) I ]
25 3 EN

1.5 2 4

Exp:

2nd number | ;
———— is in increasin g order as shown above
Ist number
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(). No. & — 1) Carry One Mark Each

6. Find the odd one in the following group
QW.LB B.H.K.M WwW.CGJ M.S.Y.X
(AW LB (B} B.H.K.M (C) W.C,.G.] (D) MLEV.X
Answer: {C)
Exp: a w z B 5 H K N
W c G ] ™ 5 X

17 23 X 2 I I 1 1 f

| - |l._.|3 l‘_z""l T 5 4 l"a‘""T'll_z'l
7. Lights of four colors (red. blue. green. yvellow) are hung on a ladder. On every step of the

ladder there are two lights. If one of the lights is red, the other light on that step will always
be blue. If oneof the lights on a step is green, the other light on that step will always be
yellow, Which of the following statements is not necessarily comect?

{A} The number of red lights is equal to the number of blue lights

{B) The numbser of green lights is equal to the number of yellow lights

{C) The sum of the red and green lights is equal to the sum of the yellow and bloe lights

{D} The sum of the red and blue lights is equal to the sum of the green and vellow lights

Answer: (D)

8 The sum of eight consecative odd mumbers is 656. The average of four consecutive even
numbers is 7. What is the sum of the smallest odd number and second largest even number?
Answer: 163
Exp:  Eight consecutive odd pumber =b56
a-b, w-1, 0-2, m 42 a4, sdh
a+E=h56
a=El
Smallest m=75 —r

Average consecutive even numbsers

a=2kata+2+a+d
4

87

= a=_80
Second lurgest number =88

I+2=163

9. The total exports and revenues from the exports of a country are given in the two chars
shown below. The pie chart for exponis shows the quantity of each item exporied as a
percentage of the total guantity of exports. The pic chan for the revenoes shows the
percentage of the total revenue generated through export of each item. The total quantity of
exports of all the items is 500 thousand tonnes and the total revenoes are 250 crore rupees.
Which item among the following has pencrated the maximum revenue per kg7
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Exgenits
Item &
16%
itemad
212%
{A) Iiem 2 (B} Item 3 {C) llem & (D) Tiem 5
Answer: (D)
Exp: lem:2 lem:3
0 .. e 23x250% 107
oo e 195500 % 10
20

= w00 io’
100 1.2 =Ttem3

0.5% 10" =5x10" [I] = liem 2

Item: & Tem:

19 0 5
—=].18=Tlem & -— ===k llb=Ttem 5
i m 5 =3 =16 ={18=lem 5]

10, It takes 30 mingtes to cmpty a half-full tank by draining it at a constant rate. It is decided to
simultancously pump water into the half-full tank while deining it. What is the rate s which
water has to be pamped in so that it gets fully filled in 10 minutes?

tn

(A 4 times the draining rate (B} 3 times the draining rate
{C) 2.5 times the draining rate (D) 2 times the draining rate
Answer: {A)
Exp: WV, =30(s) drawing rate ==

Total volume =60 § tank
(5" HI0)— (s)10 = 305
Sisl—s=3s

sl=4s

s' = 4drawing rale
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(). No. | — 25 Carry Omne Mark Each

1. The determinant of matrix A is 5 and the determinant of matrix B is 40, The determinant of
matrix AR is
Answer: 200

Exp:  |AB|=|Al|B{=(5).[40) =200

1

Let X be a random variable which is uniformly chosen from the set of positive odd numbers
less than 100, The expectation E][X]is :

Answer:50

Expr X =0L35_.9=n=>50(number of observations)

- E( xi:—li X, =;—|n[i—_1—5'_...—w] =lw:5n]’ =50

3 For D<£t<ee, the maximum value of the function f{t)=c"' =2¢™ occursat
(AL =log 4 (Bji=log2 {Cii=0 (DiL=log 8

Answer: {A)

Exp:  f{t)=—e"+4c™ =0

P p— 1
::rc"[4c —-lj=e =:::~t=|-:|,|_:,

and £ {t)=Dat t =log!

4. The value of !im{l+-}-'] is

Bt x
(A) In2 (B} LD (Cle (D) e
Answer: {C)

t

=¢ (| standard limit )

Exp: ||rn| I-:-l

X
5. If the characteristic equation of the differential equation
dy . dy
——4+M—+vy=0
T Rl A
has two equal roots, then the values of @ are
(Aa)Z1 B 0,0 ()£ (D) 2102
Answer: {A)
Exp: For equal mots, Discriminunt B —4AC=0

=4’ —4=0
=a=3%]
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6. Naorton's theorem states that & complex network connected to a load can be replaced with an
equivalent impedance
{A) in series with a current source (B} in parallel with a voltage source
{C) in series with a voltaze source (D) in parallel with a current source

Answer: {D)

Exp: Norton's theorem

SO B

5] .,_E_..u

7. In the figure shown, the ideal switch has been open for along time. IF itis closed at 1=0, then

the magnitude of the current (in mA ) through the 4k£ resistorat § = otis .
Sk 4kn 1kt
S S

v l m::F_; | ImH
-

2l 4uid
Answer: | 2 mA L A
Exp: For i=o+
ny +
10 ) = ®
ifo+] = — = LllmA c
Sk afmad
ilo+) =1.2mA
8. A silicon bar is doped with donor impurities Mo = 2.25 x 10" atoms / cm”. Given the intrinsic

carrier concentration of silicon at T = 300 K is n, = 1.5 x 10" cm”. Assuming complete

impurity ionization, the eguilibriuvm electron and hole concentrations are
(A my=15x 10" con” po=15x 10" cm™”
Bin=15x10"em™, p=15x 10" ¢m™
Cin=225x 107 cm™, po= L5 x 10" em™
iDin,=225x 10"cm™, py= 1 x 10" em™
Answer: {[)
g M, =2.25x !'I.J" Alom / cm’
h, =1.5% 10" em’
Since complete fonization taken place,
h, =N, =225x10" / cm’
gt [1sxa0™)

="t =Ix%10'/cm’
n 2.35% 10"
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g, An increase in the base recombination of a BIT will increase
{A) the common emitter de current gain i
(B} the breakdown voltage BY ceo
{C) the wnity-gain cut-of f frequency £
(D} the transconductance g,
Answer: {B)
1. In CMOS technology, shallow P-well or N-well regions can be formed using
{A) low pressure chemical vapour deposition
(B} low energy sputtering
{C) low temperature dry oxidation
(D} low energy ion-implantation

Answer: {D)

11 The feedback topology in the amplifier circuit (the base hias circuit is not shown for
simplicity) in the figure is v,

{A) Voltage shunt feedback
(B} Current series feedback
{C) Current shunt feedback

(D} Voltage scrics feedback

Answer: {B)

Exp: By opcning the output feed back signed becomes rero. Hence it is current sumpling.
As the feedback signal v, is subtmected from the signal same v, it is series mixing.

12 In the differential amplifier shown in the fizure, the magnitudes of the common-mode and
differential-mode gains are A, and A respectively. If the resistance R is increased, then

(A} A increases
L

{B) common-mode rejection ralio increases
(C) A, increases
(D) common-mode rejection ratio decreases
Answer: {B)
Exp: A, does not depend on R

A decreases as R is increased =

A-J
S CMRR =——= Increases
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13. A cascade connection of two voltage amplifiers Al and A2 is shown in the figure. The open-
loop gain A, input resistance R.,. and output resistance Re, for Al and A2 are as follows:

Al:A =10.R,_ =10k R, =1k}
AZ:A =5R_ =5kl R, =2000

The approximate overall voltage gain ¥V, /V_ is

\Y Al A2 RV,

i — —

Answer: 34.722

iy v, [ Z, R,
Exp:  Overall vol A== A AL — L
xp ¥ tage gain. A, Al 4 7T i[r-:L +Z-.,_]
—loxsi—_J|
Sk o+ 1k || 1k +200
A =347

14. For an p-varisble Boolean function, the maximum number of prime implicants is

{A) 2(n-1) (B} na2 cy2° (Dy2="
Answer: {I)
Exp:  Foran n-varighle Boolean function, the maximaem number of prime implicants  =2"""

15. The number of bytes mqul::d to represent the decimal number 1856357 in packed BCD
{Binary Coded Decimal) form is 5

Answer: 4

Exp: In packed BCD (Binary Coded Decimal) typically encoded iwo decimal digits within a single
byte by taking advuntage of the fact that four bits sre cnough to represent the range O to 9.

So. 1856357 is roquired 4-bytes to stored these BCD digits

16, In a half-subtractor circuit with X and ¥ as inputs, the Borrow (M) and Difference (N =X - ¥)
are given by

{(AIM=X & F,N=XY (B) M=XY, N=XBY
CIM=XY. & N=XSY DIM=XF¥ N=X&Y

Answer: {C)
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Exp: Function Teble for Half-subtractor is

X Y Difference (M) Bormow (M)

i Li] ] L]
[-Em.c. I\‘=}{EEIY undlm:x'l’ )

1 L l fQ

1 1 0 0

Hence, N=X&Y und m=XY

17. An FIR system is described by the system function

7 3
H[z]=1+;z" +£z The system is

1A:ma&hﬂnﬂ15ﬂ: {H}minirrmm]:lhasc {C) mixed phase (D) zero phase

Answer: (C)

Exp:  Minimum phase system has ull zeros inside unit circle maximum phase system has all zeros
owside unit circle mixed phase system has some zero outside unit circle and some zeros

inside unil circle.

#T

[N RFE)

7
for H{s]:l'—jz"-l—

One zero is inside and one zero ouiside unit circle hence mixed phase system

18. Let xfn] = x|-n]. Let X{z} be the z-transform of x[n]. If 0.5 + j 0.25 is a zero o Xiz). which

onc of the following must also be a zero of Xiz)

{A) 05 - D25 (B) 105+ jD.25)
(C1 IXDS - j0.25) (D) 2+44
Answer: {B)

Exp:  Given x[n]=x[-n]
= afz)= IEI' : } |Tlm: reversal property in 2 — 1rarr_s.!'urmi
= if on¢ rero is 0.54 j0L25

then other zero will be ——
0.5+ j0.25

19. Consider the periodic square wave in the figure shown,
x
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The ratio of the power in the 7 harmonic to the power in the 5™ harmonic for this waveform
is closest in value 1o i

Answer: (1.5

- 5 : I
Exp:  Fora periodic sequence wave, nth harmonic componem is @ —
n

A 2 : |
= PpOWCT an nth harmonic component is @ —
o

= Ratio of the power in 7° harmonic to power in 5% harmonic for given waveform is

20. The natwral frequency of an undamped second-order system is 40 radis. If the system is

damped with a demping ratio 0.3, the damped natural frequency in mdfs is .
Answer: 38157/ see

Exp:  Given @ = H)risec
=03

o, =, f1-E
i, = 4{1.,|I|| {03y
oy, =38.15 rfsec

21. For the following sytem,

xlsl+ o 3 1 ¥ (s)
& s+l i
o E8)
When de]:l}, the trunsfier function |: ! is
4
5+1 1 842 s+l
Al —— B| — C D
(A} 5 [ ]5+] { ]5[5+1j [ ]5[5+2}
Answer: {D)
Expr  If X;(s)=0
.
Yis 1 .
Ll']:Thf: block disgram becomes %ls) 5 »¥is)
X.(5) :
1 |
Y(s) . . & _ As+1) _ +s
X, fs) (o1 _5 (5424541 s(s+2) (5+1)
£ [s41)



http://www.wingovtjobs.com/

win E:wtj obs.com

23, The capacity of a band-limited additive white Gaussian noise { AWGN) channel is given by

E=Wlug,[l+u_,i] bits per second (bps), where W is the channel bandwidth, P is the
w

average power received and @ is the one-sided power spectral density of the AWGN. For a

fined %:1&]},, the channel capacity (in kbps) with infinite bandwidth [W — o) is

approximately
(A) 144 (B) 1.08 {Cy0.72 {D) 036
Answer: {A)
- mm[l+%:|
Expr C=lim wlog |1+—] =lim
s [ o'm| = n2
1-:[1+ . m[“;ﬁ"
Wl LA T
i 3 = __F_ @ o gy
o L]

[
This lamiit 1 axprreland 1o

P
=ln,e— =1.4H4KGpa
R

23, Consider sinusoidal modulation in an AM system. Assuming no overmodulation, the
modolation  index (| when the maximum_and minimum valoes of the envelope.

I:s]:lct‘ﬁ\".:!jl'.. are 3V and 1 V, is
Answer: 0.5

Al —A (1 jmin
Exp: AP T e
Al:lLu + A1 )min
-1 1
===
i+l 2
24, To maximize power transfer, a lossless transmission line is to be matched 1o a resistive load

impedance viaa A/4 transformer as shown.

lossless transmission line
./ 4 transfo

£y =50} — £, =004

The characteristic impedance (in£2) of the /4 transformer is
Answer: TO.TL2
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Exp:  Here impedance is m i (A
i ere impedance is matched by using {PWT .}4

Ly =TT,
= J100x50 = 5042

=Z, = 7070
35, Which one of the following ficld patterns represents a TEM wave travelling in the positive x
direction?
(A) E=485, H=—4% (B) E=-2§, H=-3%
(C) E+2%, H=+2¥ (D) E=-3§. H=+4&
Answer: (B)

Exp:  For TEM wave
Electric ficld{E). Magnetic field (H) and
Direction of propagation (F) are orthogonal to cach other-
Her?" P =+4m
By verificution
E = —2a,, H=—3a,

E*H = —a, x—a, =+a,—F

. No, 26 — 55 Carry Two Marks Each

26, The system of linear eguations

f2 1 3=y (5]
{3 01 tb =l—¢J has
1 2:8f\e 14
{A) a unigue solution (B} infinitely many solutions
(C) no solution (D) exactly two solutions
Answer: {B)

[
- L

Exp:  [A/B]=|3 0 1]
1 2 514
[ 1. 8% |2 1. 31§
R, 2R _-3R, .
3 - 0 -3 -7l Sy 3 733
R,—2R,-R, | |
lo 3 7|m3 lo o o|ao

Since. mnk [ A )= rank{ A/ B} < number of unknowns

. Equations have infinitely many solutions.
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a7, The real part of an analytic function fiz) where z =x + jy is given by " cosix}. The

imaginary part of fiz)is

(A) e"cosix) (B) e sinfx) (C) - sinix) (D) —e"sindx)
Answer: {B)
Exp:  real pail u=¢""cosx and ¥V =7

dv= rh dx + dv dy

ix dy
et du : - i o #i
= —-I:;:-r_-rln. - d;rl} {Using C - R equations] =¢ " cosxdn —e ™ sinxdy = d[c sin 1:]

Intezrating, we get ¥ =¢ " sinx

28, The maximum yalue of the determinant among all 2x2 real symmetric matrices with trace 14
e : :
Answer: 49

Exp:  General 232 real symmetric matrix js} 3 |
x zl

= det = yz—x" and trace is y +2 =14{given)
")

Let F=yz—x"(det) ==2® —3" +14y{using*)

=E=14-¥ i

Using maxima and minima of & function of two variables, we have [ is maximom at
x =0, v=7 and therefore. muximum value of the determinant is49

29, I r=xi, %y, +7i_ mnd [f|=r. thewdiv (°9(Inr)) = .
Answer: 3

Exp: ?[|nrj=ri=nlli\'{r:"l7[!nr”=diﬂf]=.1

[v (ine)=Td, 2 (Inr)= Eal?l_“ 2)- rl,}:i:ui.]

30, A series LCR circuit is operated at a frequency different from its resonant frequency. The
operating  frequency is such that the current leads the supply voltage. The magnitude of
current is half the walue at resomance. IF the values of L, C and R are 1 H. 1 F and 183 |

respectively, the operating angular frequency (in radfs) is
Answer: .43 rfsec
Exp:  The operniting frequency {w. ). a1 which current leads the supply.
Le., o) <{)

again magnitude of current is half the value ot resonance
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. v
ie.at =0 =1 =—
||
v
ul m=b]A = Irﬂ.llﬂn.l i
R
1" Them ¥ &
2
v v
— — — e " s B
e T =

Given R=1{; L=1H: C=IF

I

R4 L—@. =4
ol :
By substituting B. L & C values.
il : ; i 1
S —] =4=2w'=— =35
lm oy

Assume ® = x, then, x4+— =35

o

= x’—5x+l=0

X, ,=4.791, 0.208

if x =479 = w=218r/sc
if x =0.208 = ©W=045r/sec
But @ <t}

So. operating frequency 0, =045 rfsec

3l In the h-parameter model of the 2-port network given in the figure shown, the value of h.. (in
5)is

in

1'e 032"

Answer: 1.24
Exp:  Ifitwo. T—nfws arc connccted in parallel,

The y-perameter are added
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bt

_| 73 1]
-4 %
; =lf{§ 6|
s b S
'/.. |

h = Wi
- v
x} : /3,
where &y = ¥ ¥ — ¥
i -4, ¥ A 4
Thcx-ulucufl;l =y = L_ |[ ] [1?' ‘?-':]
Ay = 20813

M= hy =B

32, In the figure shown, the capacitor is initially wncharged. Which one of the following

expressions describes the curent 10t) (in mA) for > 07

E'|
e
1 kCy l]
sV ,m:; ==1uF
[ﬁllit!=§{|—="“].1=§mm [B]u::_—{l ettt %msﬂ:‘
[E]Il_t]:%{l—c""].t:jmm [D]lltl:E{I—c""],'I.'=3ms:c:

Answer: (A)

EIP"‘ L 1" :I x \'H ‘I :I s "‘Inu +l'\'f"r_.: " "rluu] 5 fi
T=R_IC_|=5 :1><|u' i
v g | 3 "

R, =2K|IK = ZKO

e | b

eap

C,, =IuF
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T = — mstc
3
¥, . =0volis
2 1D

Vo e=N = ‘i.; = — volts

0 10+
L e e i
mlth =53¢

vt} = %ll_: # ivulu =gl =

Yurlt) _ g-r'l_t-,u;]m
IK 3L

33 In the magnetically coupled circuit shown in the figure, 56 % of the total flux emanating from

onc coil links the other coil. The value of the mutval inductance (in H) is

-
=
un
=
I

=i/ 16)F
6ﬂnm-{4t+3[l"!|"r’

Answer: 249 Henry
Exp:  Given 56% of the total lux emanating from one coil links 10 other coil.
i.e. K=56% = 056

A
We have, K=
LS
L =4H} Ly=5H

M=(0.36)420 = m =250H

34, Assume electronic charge g = 1.6x10"™ C, kT/g = 25 mV and clectron mohbility B, =1000

em’V-5. If the concentration gradient of electrons injected into a Piype silicon sample is

1%10°"fem®, the magnitude of electron diffusion current density (in Afem’) is
Answer: 4000

. EJ 1
Expe  Given g=16X10"";, ==25m¥. | =1000cm" /v—s
q

Dk
From Einstein relation, —= = —

B, 4
=D, = 25mV = 100cm’ /v-8
=25om* /s

d
Diffuion current Density J=qD a-n
X

=16 10 = 25w 1w 10™
=40004 ¢ cm”®
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35.

Consider an abrupt PN junction (a1 T = 300 K) shown in the figure. The depletion region
width X, on the N-side of the junction is 0.2 pm and the permittivity of silicon (&,) is
.44 107" Fiom. Al the junction, the approximate value of the peak electric feld (in kViem)

= a

P* —region
N, == N, H

e
-ZZ

Answer: 30.66

Exp:

36

Given x, =0.20m, e = 1.0 x10 " F

N, =10"jeai
N
E

EIIr.

Peak Electric field, E ="
LXK 10" % 0.00002

T =3L6EKY fcm
# X -

When a silicon diode having a doping concentration of N, =9 % 10" em™ on p-side and N, =
I x 10" cor” on n-side is reverse biased. the total depletion width is found to be 3jim . Given
that the permittivity of silicon is 1.04 % 107" Frcm, the depletion width on the p-side and the
maximum eleciric field in the depletion region, respectively, are

(A} 2.7 im ‘and 2 % % 10° Viem {(B) 0.3pm and 4,15 x 10° Viem

(C103pum and 0.42 = 10° Vicm (D) 2.1 pim and 0,42 x 10° Vicm

Answer: {B)

Exp:

Given N, =0x10% fem” : N =1=10F" / cm'
Total depletion width x =x_ +x_=3pm
e=|. 410" Ficm

AW oxie"
e N, e
o T R

Total Depletion width, 2 +x_ =3um

9x, +x_=3m

2, =034m
M.x, LexIox9x10"x03
Max. Electric field, E = s 8 - I.x e
= 104w 107"

=4.15%10°V / cm
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37. The diode in the circuit shown has ¥V, = 0.7 Volis but is ideal otherwise.

If ¥, = Ssin (| Wolts, the minimum and maximum values of Vo (in Volts) are, respectively,

1k

(A) -5 and 27 (B) 2.7 and 5 {C) -5 und 3.85 (D) 1.3 and 5
Answer: {C]
Exp:  When V. makes Diode "D" OFF, V, =V

£V, [ minj=-5¥
When ¥V makes diode "D ON,

¥V -07-2
Vo= [_'—}

+V, 2V
K, +K,
v, (kx| 15—u.?-:llk_m -
SOV Hmex fE-—mg———— AR
kalk | 7
=3E5V

38 For the n-channel MOS transistor shown in the figure, the threshold voltage vV, is 0.8 V.
Meglect channel length modulation effects. When the drain voltage Vi, = 1.6 V. the drain
current In was found to be 0.5 mA. If Vp, is adjusted to be 2 V by changing the valoes of R
and V.. the new value of I, {in mA) is

Yo
R

D

(A) 0625 (B) 075 {C}) 1.125 (D) 1.5
Answer: {C)
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Exp:  Given ¥V =08V
= - | W, 1
When ¥V, =1.6V. I, =0.5mA = —U, ““-‘irl"":.r. =)
[+ Device is in sat
1 L} 1 R
=, cos 7 =0.78I25% 10" ATV
When V, =2V
1 L} 2
L= :I"l: L.';:':'.I_tvlr- _Vrn'l

=078125x107" {2 - D.B)1.125mA
39. For the MOSFETs shown in the figure, the threshold voliage |‘|l’.!= 2V and
1 w 5 -
K=E|.IC_ r =01 mA/V" . The value of ID (in mAJ s :

Vg =+12V

RI
10kQ

-
élﬁiﬂ I,
i-a

Answer: (1.9

1 W ' 12V
Exp: Given |V,|=1V.K=Tilcnﬁt=ﬂ.lﬁu"|r"'
1 w 3 =
I, =1, =—h, cos—(V, -V | 3 -
i E ]
=0imA/ vV (5-2) k= }i

=09 mA
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In the circuit shown, choese the comect timing diagram of the output (y) from the given

waveforms W1, W2, W3 and W4.

40,

output (¥ |

Clk:

.

rllul = PEFTTFT TR FF . ey T

L gwin

(D) W4

(C)'W3

2

(B}

(AW

Answer: ()

red omlby

red, so output of the D-flip flop will chan

P

me ITiE

This circuit has wsed negutive ed

Exp:

(1 ko Q)

when CLK signal is going from HIGH o LOW

L}

CLEK
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This is a synchronous cireuil. so both the flip flops will rigger a1 the same time and will
respond on fulling edge of the Clock. So. the correct oulput (Y waveform is sssocimled to w,
wavelorm

41. The outputs of the two flip-flops 1. Q2 in the figure shown are initialized to 0,0, The
sequence generated at 1 upon application of clock signal is

|—1| 0l o 1202

—t=
Ki K202
CLE
(A)01110.5 (B) 01010, .. ) 01 L0 (DyBL 00, .
Answer: ([}
Exp:
lock J|:Q‘;} KI'.Q:I} J!'QI} K:[Q,] Q 2
Initial —s 4 3 = z ] 1]
" CP — 1 il ] 1 I 1]
ad
1&. CP— 1 il I 0 I 1
s 0 I | i 0 1
S ora
i 1 0 1 ] 0

So. the ouput sequence generated at ) is 01100, .

42, For the 8085 microprocessor, the interfacing circunit to input 8-bit digital data (DL, - DI}
from an external device is shown in the figure. The instruction for correct data transfer is

/0 Device
{A)MVI A, F8H
Drigital
- oI, -Di, DO, -D
Inputs
(B} IN F8H s, D5,
‘a'-u—ct‘.h-—
() OUT FEH A
A—d>—
—
'A'I..' 11—
Ag— |
(D) LDA F8FsH “
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Answer: ()

Exp:  This circuit diagram indicating that it is memory mapped 10 because 1o enable the 3-to-8

decoder E is reguired active low signal through (I /m) and E__
low through {E_n} it means Lo device read the status of device LDA instruction is

appropriate with device address.

is required octive

Again to enable the decoder odp of AND gate must be | and Ds, signal required is 1 which is

the ofp of multi-i/p AND zate to enable O device.

Sa,

B Koo Koy A Bopp M Ay By, A A e B o My A
| R A R Ry R R O R R T T G O
' F o 3 F ! ] '

Device address = FEFEH

The correet instruction used — LDA FEFSH

43, Consider a discrete-time sizgnal

[] nfor 0<n <10
o= 0 otherwise

If ¥{n] is the convolution of xfn)] with itself. the value of v[4] is
Answer: [0
n for 0<n< ]ﬂl

Exp:  Given 1[ni = o

y[n]=x[a]* sfn]

y[ni:lel].:[n —k]

=y[4]= gx{k].x[ﬂ _k]

=n(0)x{4)+x (1) x(3)+x(2)x(2)+x(3)x{l)+ x[4).x(0O)

clsewhere |

=0+3+4431+0=10

44, The input-output relationship of a causal stable LTI system is given as
y[n]=as[n—1]+Bxn]

If the impulse response R[n] of this system satisfies the condition E:_,h[nl:l,lh.'
relationship between o and [fiis

(A m=1-f/2 [B) =1+fs2 (C) =20 (D) w=-2f
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Answer: {A)
Exp: Given system eguation as

¥[n]=ay|n-1]+px[n]

:}'ﬁI]_ [
x{z) l1-az

.
:,H{I}_l—ur.'

h[n]=Pla) un] [cousal system]

Also given that Eh [n]=2
=3

45, The value of the integral [ sine® (5t) dtis
Answer: (1.2
Exp:  We can usc pasrevislis theorem

Let xil]siniﬁt}:gi"'qm

= in frequency domain

Jl}g )q!]

25 =X

Mow, Fx:[ﬂd-l - }'I_- (1)df = IF‘| é :

|
=—m5=

I
—=.2
25 5
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46, An unforced liner time invariant (LTI) system is represented by

45 S

1f the initial conditions are x,(0) = 1 and x:(0) = -1, the solution of the stale equation is

(A) x,(t)=-Lx,(t])=2 (B) x,(t)=—e".x,[t)=2e"
{C] :"'l'[lj='l:-l|':"‘::1'}=_""-:1 [D] 1.{t]=—c".x:‘1:|=—lf"
Answer: {C)

Exp:  Solution of stule equation of X{1)=L" [5]’ -A" ]_){H]:l

o

=l =[ 0 5+2)

1 +2.
C(s+1)(s+2)| 0 S+1)

e
[sr=ajf =*%"
4 |

§+2

||: o
4 7 s+1)
L' is1-a)']= 2 ]

0 L
ls+2

i At _-:' L]
L [:sr A) ]__u :"]
X(t}] [«* o '_[ 1]
X)) o -]
rx'[1]-_|:—€ ] | Xily)=e"
{x_.n:u_]_ -] Cx) ==
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47. The Bode asymptotic magnitude plot of a minimum phase system is shown in the figure.

2602

w(rad/s)in log scale

If the system is connecied in a unity negative feedback configuration, the steady state error of

the closed loop system, to a unit ramp input. is
Answer: (.50

Exp:

[-20d8 / dec)

=
-
pae e
o

wr f sec)

[~20db{dec))

— Due 1o initial slope , it is a type-1 system, and it has non zem velocity error coefficient

L
— The moagnitude plot is giving OdB at 2risec.
Which gives k_
ik =1
The steady state error ¢, = :'

given umitl ramp input; A=1

., =0.50]
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48 Consider the state space system expressed by the signal flow diagram shown in the figure.

r

u
The corresponding system is
{A) always controllable (B} always observable
(T} always stable (D) always unstable

Answer: (A)

Exp:  From the given signal flow graph, the state model is
¥ fo 1 Vafrx ] ol
X, |=l0 | ’x: +
1%, | Loy & adix | 1]

=]

0

b |
Y =|c,c.c )| %,
x|
ho@ o [
A=lD oL a=|apc=lre ]
ag A -y ]
Controllablity:
0.=[B aB A'B]
g ]
Ge=|0 1
! -
&) ny Wy +a; |
Q. |=1=0
Observability
e 1 C €, e,
Q,=|CA |= n,c, ¢ 4o, c, +a.e,

I_C'-'\-"_| e, +o (e ae +efaa+a) g dae 4o fa’+a)
I0,|= depends on a4, .4, & ¢ &c, &,

It is always controllable
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49, The input to & 1-bit quantizer is a random variable X with pdf T, (x)=2¢™" for x20 and
f,[x)=0 for x < O, for x <0 For outputs to be of equal probability, the quantizer threshold
should be 2

Answer: (L35

Exp ane bt
=—# Quantizer [ Qlx)

Ome bit quantizer will give two levels.
1
Both levels have probability of 3

Pd of input X is

Fixl

i
| + s
:1
Let x be the thsuhold

g
XA

ocxn=["
x:

Where x, and x, arctwa levels

|
Plolr)=x}=2
T A 1
= Ilt Tdx =
gt 1
] 2
.
- e =
|
= e 5

3, 1

—_1;1_=In:

— 2y, =—0.603

X

_,
]
=
ad
n
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50

Coherent orthogonal binary FSK modulation is used io transmit two eguiprobable symbol
waveforms s, (1) = & cos2nft and s, (1) =cos2mf1, where @ =4mV. Assume an AWGHN

channel with two-sided noise power spectral density % =05%107""W /Hez. Using an
| T L e
imal receiver and the relstion Qv)=——=—=| ¢ " duthe bit crror probability for a data
opl Q[ :I \II'E'F‘ pro ¥

rate of 500 kbps is

(a) ql2) (B) Q[242) (€] Ql4) (D) Q[+2)

Answer: (C)

Exp: For Binury F,

|||5 '
Bit crmor anl'l:tbiiny:Ql = |
Ny )

E — Energy per bit [No. of svmbols = No. of bits]

AT I
E=—Neani - ~[inverse of data rate|
2 SO0 1
e 0
:E=|b)(|.|] :(Z.Klﬂ_ —lexin "
N, =Ix10™"

[ [igx=io™
=P, =Qt1 Ty ]=Q14J

5t The power spectral density of a real stationary mndom process _X(r) is given by
1
s.(e)(y i3
The value of the expectation E[IX{:][:-%]] is
w

Answer: 4

k= |f|= w|
Exp:  Given 8 [f)j=4w \

o, |E:2w|

&, (1)= jiz-*"'dr

i o S | [ sin [ 2wt | |
T w 2w E w m
l_ : ;3 £ i s.ln:llmw.L_j i
Now, E| mx(t).x| 1——] = .'I:RI[— ]:?:.—."—'h"=_
|_ A S 4w | w T L |

4w
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Ln
I

In the figure, Mif} is the Fourier transform of the message signal .mit) where A = 1080 Hz and
B = 40 Hz. Given vif) = cos{2af1] and w1} =cos{2r{f, + A1), where £ > A The culoff
frequencics of both the filters are £

AN

m{1) High Puss Low Pass | slt)
f Filter Filter
(1) wit)

The bandwidth of the signal at the output of the modulator {in Hz) is

Answer: bld

Exp: mt) < M{f)
Mt}

 a

Adfter multiplication with V{{)=cos( 201 1)

Let w'{t)=mlt).W(t)

=W li'i{ﬁpcul:urm of w'[1 I_h's

N[/

4-a -L-B -1 +B f-A -L-B L +B L+

AN

-f.-& -f.-B I r,: +B fL+A

__________

__________

After high pass filker

After multiplication with cos{2m(f_ +A)t) and low pass filter of cut off f,
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-a-8) 1 (A-B)
Bandwidth= A - B
= ) — 40 = bl

53, If the electric field of a plune wave is
E(Z.t) = x3cos{ox — kz+30° | - 74sin ot — kz +45° }(mV /m).
the polurization state of the plane wave is
(A} left elliptical {B) lefl circular
T right elliptical (D) right circular

Answer: {Aj
Exp:  E(zt) = 3cos{cot—ke+30")u, —4 —sin| —kz+ -Ilﬁ“:l;s_.
E, =3cos| il — kz+30%)
E =—4cos| ot - kz +45%)
Alz=0E, =3cos|ot+30" )
E, =—4sin|m + 45" )
IE,
=307 —135% =— }05"°
s left hand clliptical (LEP)

® |E‘ —+s0 Elliptical polarization

54, In the transmission line shown, the impedance Z,, (in ohms) between node A and the ground

is
A
R
- 7, =506, L =054
Z, =1 1005 S
Answer: 33,3310}
Exp: Herme f = %
B.(t=24) =2, = sen
1k
+2, = (100|50) = — = 33330




win E:wtj obs.com

55, For a rectangular waveguide of internal dimensions % b{a > b). the cut-off frequency for
the TE;, mode is the arithmetic mean of the cut-off frequencics for TE,, mode and TE,,
moade. IF a=1Jr§frEL, the value of & (in cm) is ;

Answer: 2
Era CAly
Expe L, ? {:I
1) 2
1..=H|—|. La=K{—|
La) |
1 1
1 =K||-.-+--:
il u. h.
[, +f
Given 1, ==t =%
| 2
Ll Kl 2]
K |—+= = —|—|
' e a!
| I 3
—_—t— = —
a b Y
'] 1 9 1
—_—f— = e
5 b 4L5] 5 ¢ b
1
~02+045 = —
b.

1
o e =T
e

Tl
i
t
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