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Answer Keys: ECE-TS-1

1 |C|2 |[A|3 B |4 |C|5 |C|6 |[B|7 |A|8 |B |9 |B |10|B
11|D |12 |B |13 /B |14 |B |15|A |16 |B |17 |C |18 |D (19| A |20 |C
21|B (22 |D |23 |B |24 |C |25|A |26 |A |27 |B |28 |B |29 |C |30|C
31|C (32|C |33|A |34 |A |35 |D (36|C |37 |D |38 |B [39|D |40 |C
41 |D |42 |B |43 |A |44 |C |45 |B |46 | B |47 |A |48 |B |49 |C |50 |D
51|C |52 |C |53 |C |5 B |5 |B |5 |D |57 |A |58 |C |59 |A [60|B
61| C |62 |B |63 |B |64 |D |65 |C
Explanation:

1. [Ans.C], Applying KCL at node A; and node voltage

20 A 10

WAAN NN
g
10V iy 3A 2i,

3= T @)
. 10—
Iy = > = e (2)
SV=—2ix+10
Replacing in 1,
iy +3=- 2iy 410 — 24}
= Siy =7
= iy = 7/5=14A,
Option (€).is correct

2. [Ans A}

—hy

Option (A): e f g h, since current sources are O.C in a graph.
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d(VL Vo) _ dVR

3. [Ans.B], ~ (VR () =Vr ()= Vc (1)
—dVR .

A (- ||_—- R)

Atanyt,
d(VL-Vo)
diy,

Hence (B)

4. [Ans.C], M =xy? + Ax?%y

N = (x + y)x?

for exact differential equation

aM _ N

ay  ox

3x% + 2xy = 2xy + Ax?

=>A=3

Option (C) is correct

. [Ans .C], Res f(z) = le - [z— 1)2f(2)] = L1

Ans ©)
[Ans .B], which leads to very low f’(x, )
[Ans .A],

By simple expan3|on ofe*=14+x+ = +

= —10.

(502 ) L3

(z+4)

o1

1dz

~N o

, We geét the result.
3!

oo

[Ans .B], P :?

logP = 2logE —logR
5P _ ,8E SR

P E R
2% x 100 =222 x 100 — £ x"900
2 x 100 = 2(3)— (-2) =8
Ans. (B) is correct
9. [Ans .B],

Correct answer is Yo 2 1/SCR

Vj
10.
* | | Solution:
Rt 2 G
Vin H:V Vo _ Ry 1+SC4R,
Y . - R1R
R, %: c Vin l:/1‘|‘R2 1+S.R11+—R22(C1+C2)
_ —|J For —= = constant,
o Vin
So, here,
R4R
RiC; =—= (C1 + C3)
R= 10k or R;C; =R,C,

Option (B) is correct
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11.

12.
13.

14.
15.
16.
17.
18.

19.

20.

21.
22.
23.
24,

[Ans .D]

Af = kpA,, =5k BW. =2(fm+ Af), so when Ay is increased by factor of 3 New
Af =15k

~B.W.=2(1+15) = 32k

[Ans .B]

[Ans .B]

At T = 300K, intrinsic concentration Si= Ni = 10°
— Boron is acceptor impurity
=~ Siis p —type
also Hole concentration = p~ N = 10*"/ cm® and we know that the product of majority and
minority carrier is constant.

p"=N:2
= 10" x n=10% =n =10%/cm®(option- B)
[Ans .B]
[Ans .A]
[Ans .B]
[Ans .C]

[Ans .D], For (D), y(e!®) = e2¢ . x(e/)
ly () [ = ()], Vo

Hence (D)

[Ans .A]

y [n] =0 (n) + 2x [n-3] is non linear sinee super‘position principle fails and time variant as

y(n—no) # T {x(n—no)}

[Ans .C]

For each amplifier transfer functionis AS

[0}

Here, mo = 2mtfo; fo is the 3 dB freguency.
N
For N identical cascaded stages transfer function is ( AS )N - dc gain = AN
1+—
[01s)

. . AN
Magnitude of gain ==———
2

{1+(%)2}
At 3 dB forthis'cascaded stage,

AN 24N
{1+(%)2}§ v
o =0,V2Y/N —1 as 3 dB frequency
For 2 stage, fage = fov V2 — 1 = 0.6436f,
[Ans .B]
[Ans .D]
[Ans .B]

[Ans .C], In bode — magnitude plot,
Steady state decay = -20 (P — z) dB/decade
Givenz=3,.p-2=3=>p=6

which gives
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Hence (C)
25. [Ans .A]
S5 1 1 -4
g4 -1 -7 -4
s3 -8 -8
S2 -6 -4
sl -8/3
SO -4

number of sign changes = number of roots with positive read port=,1

~ number of roots on left half of s — plane =5-1=4
Hence (A)
26. [Ans .A]
0
Vy, = (%) (j5 + 5Q) = 10 £0° . 5v2 £45%= 5042£45.

Zen = (-J5) 11 (5+)5) = (5-)5) Q

+ Zyp=5- SjQ /
50445°<~> / Z;=Z3=(5+j5)Q
- v d
_ 50v2£45° _ 0
(= ™ 5v2 /45
Poax = |5]? (5)=125w.
Ans (A)
-1 2 3
27.[Ans'B],A=|[0 4 -1
0O 0 1

Eigenvalueof Aareh; = —1,h, =+1,%5 = 4,
Eigen value of matrix B=2% + A* + A+1, are
Mg = B2, +1=0
Dolg = Mo+, +1 =4

3]s = A3+A5+hs +1 =85

Trace of B=[A;]g + [A2]g + [A3]g = 89
Option (B) is correct
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e

28.[Ans .B], (D2 — 2D + 1)y = ?
C.F=(Cy + CyX) e

_ 1 e* . 1 1

TT -2 x T T(D+1-1)?2 “x
1

= e*slogx = e* [ logx dx
= e*(x logx — x)
complete solution = (C; + C,X) e* + e* (xlogx — x)

= (C; + Cyxt xlogx — x) e*
Option (B) is correct
29. [Ans .C], Probability of drawing a green balls from box y if the transferred balltis,green ,

p=%,8_16
15555 T 5 , o
probability of drawing of green ball from box y if the transferred ball istred , By, = X5 5

Required probability =P, + P, = 2_2

Option (C) is correct
30.
M, is diode/onnected so is in saturation
For My, V=5V & V; = 3V
Ve,= | M, Vo, =1V (given) — Threshold voltage

_|

\ 4

Vout S0, Vp> Vi — Vi, 5 S0 My is also in saturation

P

M,

Now applyinghKCL at V¢ ;

w 2 w 2
IM1 = fwlox (T) (Vo = Vour — Vn) = = IMZ = tywCox (T) (Vout — Vn)

Im, & Im; QIVES, Voyur = VZ—G =1.5V

Optiony(C)
31. [Ans .C], Applying Thevenin’s equivalent to left side of (A) point
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20kQ L'\ 1kQ
AAN' P V NN

10V 1kQ Vi,

|

v, =10V, vy, = 10V (buffer)

_ 1kQ _
VL=V Toem 2V
Option (C)
32.[Ans .C]

Solution: For given system,

B(S)=(SI-A) = (521+2) [—Sz é]

cosvV2t  1/4/2sin 2tl
V2sinV2t  cosv2t

o)=L @)= [_

|¢ ®O=1=r1. A2
Given A=A, ~ Az =1/A
Hence (C)
33.[Ans .A]
Ry (t,t) =1.58 (t, —t, +7) +1.56(t, —1,%7)
34. [Ans .A]
35. [Ans .D]
36. [Ans .C]
_ KT NaNp\ /[ 5x1016x1016
Vi = ? Ln (N_zz) = 00026V 'Ln (—1020 )
=0.76 V
1
=|2&iy (A p 1)|2
Wa = [2 q Vi (NA J ND)]
1
4 10512 1 1\]z2
B [2 X oxio < 076 % (5 1016 T 1016)]
=0.346 pm
=~ Vpi= 0.76 V, Wq =0.346um
37.[Ans .D]
38. [Ans .B]
39. [Ans .D]
40. [Ans .C]

The energy of y (t) = 3x (t).e?is,
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E, = Zi J2 1X (@) dw
E, = Zi J2 1Y (0)]2dw
:% [2(0p — ©1) X 16 + 2 X (@) X 9]

== [32a, — 320, + 18a,]
- 9[32mp—140]

2n
_9(16mwp—7m4)

T
41. [Ans .D]
For 2"u(n), Z.T.is |z| > 2

For - (2) w(-n-1), ZT. is 2] < 1/3.

Intersection of ROCs is @.
Hence (D)

42. [Ans .B]
y [n] = A X[n-ng] = A sin[wy(n — ny) + @]
The group delay function,

—do(e) _ . _
— - 19=no here

So, d6 (®) = -ng dw/ov=wng
=~ 0 (w)=-Nowo + 'S
To avoid phase change k* = 2nik
This form of 6 (w) is called@s,unwrapped phase.
43. [Ans .A]
First we need to calculate the mobility of electron (p.) we know that drift velocity of hole is
given by,

_ _ __ Varige _43x105cm/sec _ 2
Varife= upE =Wy == covjem - 300 cm*“/ v.sec
e =2xp = 600cm?/ v. sec
s o o a8 _ 1 1 .
Resistivity'isigivenby, p = s~ amn (sincen>p)
- 1 —
P L 602x10-1* x600x 1017 0.1042cm
44. [Ans .C}
T = Time period y
out
Average value
10V ‘- N
= % [Area of Trapezoid] = % X E X G + E) X 10] 1 AN
T/8 3T/8
=3.75V
45. [Ans .B]
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E=1ln(Esel®)
— Es =20e’P%a,, where @ =10 L (1)
VE=2=9

ay
VXEs= -jouHs — Hy= 225
- jop

- [ aEys ]_ _20!3 e~ iB7q

__qu VXH
VXHS J(DtEs _’Es— 2
j wt

1 (dHxs 20 B2 e~ JB?
=— [—= =  a. ------ 2
jwu(az)ay w?ue dy ()

Comparing (1) and (2)
20=2 5 p= +wyue= +1/3

w?ue
46. [Ans .B]
Solution: B, = = =§ ,n1 = ny = 120x — for free space
= 0,/u €E=- ,n, = 2n, — for lossless dieelectri¢

Given: - H1 = 10cos (108t - B, 2)a,
—E,, = 10n,
So E; = -10n, cos(10%t — B, z) a,mv/m

2~y 1 _ E; _E
= 1A g B
ny+n, 3 Ey 3
40 4
Er = —= n,cos (108t — 57) 3y my /i

H, = 23—0cos (108t — g z) agmA /m

47. [Ans .A]
For A, poles are root of s>+5s-6=0

~ Poles are -6 & +1

~ A is unstable
4

_ (s2+55-6) _ 4
For B, T(s) = " G0~ G7r758)
(s2+58—6) " (2)

=~ Polés,aré'reots'of s> + 7s —8 =10
. Poles are — 8'& +1

“B iswunstable
Hence (A)
48.[Ans .B],i,(0)=2A,  Vc(0) =2V
lL(t) = 2e_t
D 267t Atf=0t O =245
Option (B)
49. [Ans .C], <& |, _ g+ = -2 Visec St [ _ g+ = -2 Alsec
dve _
di,
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Hence (C)
50. [Ans .D]
The number of bits in the PCM system are,
n =7 bits
S —
(%) =18+6ndB
=43.8 dB.
51. [Ans .C]
Signaling rate is given by
y=19f;
r=56 x 10% and
9 =7 bits
f,=8x10° Hz
fs>2fiy
~fn <4 KHz
52. [Ans .C], Feed back factor =

Option (C)
53. [Ans .C], If open loop given = A = 10*
A¢ = closed loop given =

Ry
R1+R2

1+AB

NOW,Af:lO:L-B:%

1+AB°
B = Ry _ 1 _103-1 _ 999
R,+R, 1482 ~ 10* 104
R1
R, _ 1 _10*
S0, 1+ Ry  999/10* 999
R, _ 10*% 9001
s0, 2=——1=— ~9.01
R; 999 999
Option (C)
54. [Ans .B]

Solution: N = z* - pf

N=-2,2"=0,-p =2

Type of system=w2, .. order =2 + p* =4
Hence (B)

55. [Ans,.B],rootlocus branches = |2 - P| =4
typé of system is 2 = 2" order pole at 0
root locus starts from open loop poles.
Hence from 0
=~ Hence (B)
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56. [Ans. D]

1 2 4 13 31 112 y

| I I Il Il : '.

Subtract 2 2 9 18 81 X

I | I L)

Divide 2 45 2 45-——(2)

81 x2=x
112+81x2=y=274

57. [Ans. A]
As the fruit seller is buying equal lots, we will have to make number of oranges of both the
lots equal. Also, since he is selling all the orange, we will have,to make the number of
oranges brought and sold equal.

~ L.C.Mof5, 4,9 =180.
The fruit seller is buying two lots of oranges, eachsot having 180 oranges.

~ 1% lot = 36 Rs. — Total spent = 4536 = 81.Rs.

2" |ot = 45 Rs.
The fruit seller sells 9 oranges for2 Rs. Therefore 560 Oranges for 80 Rs.

=~ Loss of 1 Rupee as loss %& é X 200 = 1.23%.

58. [Ans. C]

59. [Ans. A]

60. [Ans. B]
Choices A & C do notstatethe comparison logically. The expression as old as indicates
equality of age, but the sentence indicates that the Brittany monuments predate the
Mediterranean menuments by 2,000 years.
In B, the best.cheice, older than makes this point of comparison clear. B also correctly uses
the@djective

61. [Ans. C]
62. [Ans. B]
63. [Ans. B]

In one day X can finish 1/15™ of the work
In one days Y can finish 1/10" of the work.
Let us say that in one day Z can finish 1/2th of the work.

When all the three work together in one day they can finish 1—15 + 1—10 + % = § of the work
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i_1
27 30 L1
-~ Ratio of efficiencies==: —:—=—=2:3: 1.

5 10 30
« Z receives 1/6™ of the total money.
~ Accordingly money is divided as 240: 360 : 120.

=7=120

64. [Ans. D]

The probability that a customer entered the store makes a purchase = 0.4.
= 2 customers make a purchase and one does not is (0.4)% x 0.6

The two of the three people can be selected in 3c, or 3 ways.
- Required probability = 3 x 0.4° x 0.6 = 0.288.

65. [Ans. C]

1.E; © Ej
E, & E3
F, & F,
F, & F;

Ey, Ez, E3 = English men} F; & E; » 9calls

F;,F,,F3 = French men
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