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DETAILED EXPLANATIONS
Section A : Electromagnetic Theory + Computer Fundamentals + Electrical Materials

D, =p,=2nC/m?
D = 251ynC/rn2
. D 2x107° R
Fory >0, E = =— = 187|:ayV/m
e()er 10
x4
36w
Fory <0, E=0
2. (a)
a, Ay a,
I T )
VxA = ox dy 0z

(y+zcosxz) x (xcosxz)
= (0)a, —(cosxz —xzsinxz — cosxz — xzsinxz)a, +(1-1)a,
Vx A =0 = Irrotaional or conservative

2 2

V.A =-Z’sinxz -x?sinxz#0

Here, A is only conservative field but not solenoidal.

3. (c)
‘H‘ .
2np
_ Km
2nx 2
8t = Kn
K=28
4 (a)
. -0B
VXE = —
X ot
6. (a)

V-A =2xz - 6222+ Kxi?

(1,-1,1) =2-6+K=K-4

K-4=-5
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7. (o)
According to Gauss law,
V-D = P,
= V.D = i(33/2+4,z)+i(2xy)+i(4x)
ox ay 0z
= 2x = p,
211
Total charge, Q= J.pv dv = ” j 2xdxdydz
00-1
_ (2 _ _
= (x )OX1><2 =4x1x2=8C
8. (b
centre = 3, (a = radius)
Al = =3 =2a/m
2X—
2
9. (0
The magnitude of magnetic flux density at a distance ‘R” due to infinite current filament is,
_ W
5= 2R
11. (b)
Since,
L. r(Vxr) = dy dz) " \oz ox)? \ox ody)~
dz 9y Jdx 0dz dy dx
= X|——== — - —=-—|#0
x(ay az)er(az ax)”(ax ay)
0. 0. 0. |~ . .
2. V.7 = aax+@ay+£az (xax+yay+zaz)
dx dy 0z
= —+=+—=3
ox dy oz
3. V(F-7) = V(@2 +y? +22)

2xay +2ya, +2za, =27

. az_ay+8x_az+8y_8x_0
4. V- (VxF) = dxdy 0xdz 0zdy Oxdy 0xdz Jyoz

Hence, statement 2, 3 and 4 are correct.
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12.  (d)

Potential at centre of a ring is given by,

Q

" 4megR’

Where ‘R’ is the radius of a ring

v

. Q1 1.1 1 1
Net potential, V= I_E+Z_§+E

Q Hl+1+i+...}—{l+1+ H
4, 416 28

Using geometric progression sum:

We get, S, = 1+1+l+...
4 16
1 4
-1 3
4
d S, = 1 + 1 +
an 2= 5 tg T
_1/2_ 2
-1 3
4
: Q [E_Z]_ Q
Now, net potential, V= amey |3 3 3 neg
13. ()
The force per unit area on the capacitor plate,
2
N 2
F = 2¢,q N/m
02
= xA
Now, total force, F 2¢, A2
F= o
2€0A
Therefore option (c) is correct.
14. (a)
The expression for force per meter length is,
_ kohilp
2rD

ocopyright: MADE ERSY

www.madeeasy.in



MADE EASY Electrical Engineering | Test16 17

Where, I, =1,=40 A
distance, D = 5 x 1072
—7 _ 40x40
= 2x107 x—— = 3
F 5102 6.4 x10~ N
The direction of force will be repulsive in nature, (as both wires carrying current in opposite direction)
Then, F=-64x103N

15. (b)
The identify;  Div Curl F =0

If Div G = 0, then the vector G is expressible as Curl of another vector.

16. (c)
I 32 bit |
| Opcode | Reg | Reg | Mem | Immediate
6bit  log,32 log,32 log,1K  6bit
5 bit 5 bit 10 bit
Unsigned constant = (2° - 1) = 63
17.  (d)

Gantt chart:

| [P [P P[P [Py | P[Py | P[Py | Ps[Ps| P[Py [ P[Py [P Ps [P
0 1 2 3 4 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Process |Arrival Time |Burst Time C.T. TAT

P, 1 2 18 17

b, 2 4 19 17

P, 3 6 20 17

P, 4 8 21 17

Average TAT =68/4=17

18. (c)
I,;: ACC — MBR
1,: IR [Add] —» MAR
I,: MBR - M[MAR]

19. (o)
Since address is of 16-bit. So skip 2 Bytes
In PC-relative mode:
Effective address = Address field value (ACC) + PC
=300 + 102 = 402
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21.

22,

23.

24.

25.

26.

27.

(c)
In indexed addressing mode effective address is calculated by adding indexed value to the register
content.

In relative addressing mode effective address is calculated by adding relative value (difference
between first address and last address) to the register content.

In based addressing mode effective address is calculated by adding constant value to the base
register content.

(a)
For type-I super conductor the change of state from superconducting state to normal state and
vice-versa is abrupt.

He

—_— H
Superconducting state

}«— Normal state—]
(d)

An object whose storage class is auto, is reinitialized at every function call whereas an object
whose storage class static persist its value between different function calls.

When the function fun () is called for the first time, value of i and j are printed and sequentially
incremented. During the second function call, i retains its incremented value whereas j is reinitialized,
hence i will print 2 and j will print 5 again. The same will happen at third function call, i will print
3 and j will print 5.

(b)

Diamagnetic materials has small and negative value of magnetic susceptibility.

(a)

Electrons in valence bands are not capable to gain energy from external electric field.

()

* Polarization of a pyroelectric material changes on heating.

* Every pyroelectric material is piezoelectric material but converse is not true.

(b)
Let the distance between point P, and P, be x.
dV=-E-dl=8
= —(404,)-(-xay)
8 = 40x
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28.

29.

8
= —=02 i
X 10 i.e. 20 cm

aw
dq =dV

If it is a unit charge then work done = potential difference
Work done in bringing unit charge from P, to P, = 8 ]

()

Force on a current carrying conductor
F = I(LxB) = 20[42x0.1(j - %)]
20[0.42 x (7 - %)]

20[04(=% - )] = -8(%+7)

-8(%+7)

YR -2(2+7)N/m

Force per unit length =

(d)
According to Snell’s law, the permeabilities of the two media are related as
U, tan 6, = u tan 6,
tan 6, = 15 tan 6,

Now, the given flux density in medium 2 is

B, = 12a,+08i,

Thus, the normal and tangential components of the magnetic flux density in medium 2 are:

By, = 0.8a,
By, =124,
From the above figure, we have:
BZn 08 2
tan0, = — =——=—
2 By 12 3

2
or, 0, = g

From equation (1):
tan 6, = 15 tan 6,

tan 0, = 15x§

8, = tan"1(10)

Thus, the angular deflection is

_ (2
8, - 6,= tan 1(10)-tan 1(5)
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30. (d)
Electric field, E = -VV
S H__a_va+1av&+ 1 BVEZ
o E or T rae ° rsind d0 0
EF = —[2051n6cos¢%(r_2)ﬁ, +%f—gcos¢%(sin6)&e
1 20 d .
—-sin@—(cos¢)a
rsin® 12 aq)( 2 ¢]
E=- ZOSinecosq{;—g)flr+%cos¢cos@&9 +%(—sin¢)£z¢]
E [ .om (=2). 20 . m., 20/ . .
(2,3,0) = __ZOSIHECOSO (?)ar +§COSO cos—dg +§(—sm(0 )a¢):|
- [ -1). .
E =-|20x T a,+0+0| =54, V/m
31. (o)
_ . 0A, 94y 0A,
Divergence of a vector = V- A= x oz

VA = goln) e (02) () =4y vy

At point, P(1, -2, 3)

V-A =4(-2) + (1) (-2)
=-8-2=-10

33. (d)

34. (a)
It is transferring 16000 bits in 1 second.
1 character takes 500 micro seconds.

. Processor accesses main memory in every micro second.

L 100% =0.2%
500
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35. (a)
log, (205) = 8
log, (128) = 7

Opcode (8) Destination (7) Source (7) Immediate (10)

I 32 I
. 10 bits required for immediate field.
37. (d)
All given statements are correct.
38. (o)

4 x Volume of atom

Atomic packing fraction for face centre cubic structure : Volume of cube

For face centered cube

No. of atoms per unit cell:

1 X8 +6x L 4
8 2
For face centered cubic system,
4r = av2

Where r is atomic radius and a is cube side length

3

4X4n(a)

3—2\/5—4Xéﬂ>< l13 — n
a - 3 8><2x/§a3 " 32

. Atomic packing fraction

39. (d)
Power loss in dielectric, P, = (2n eO)Ez(A~d)f €, tand

So, P, o< E?
. Option (d) is correct.

40. (a)
Using conductivity equation,
tan 6,; = uB
Where, u = mobility
B = magnetic flux density
-. Hall angle, 0,, = tan™! (UB)
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41.

42,

43.

44.

45.

46.

47.

48.

()

Ionic and electronic polarization both are possible in ionic solid dielectrics.

()

* Entropy of material at superconducting state is minimum.

* Perfect diamagnetism and zero resistivity are two independent properties of super conducting
state, and Meissner effect is not due to zero resistance state in superconductor.

()

Ferrites have low dielectric loss and low saturation magnetization compared to ferromagnetic
materials.

()

The imaginary part of the dielectric constant is a measure of the dielectric loss in the substance.

(a)

Both the statements are correct and statement-1I is correct explanation of statement-I.

Section B : Systems & Signal Processing + Communication Systems

(a)

Both statements are correct.

(b)

y(t) = x(t) * h(t)

2(t) = %y(t)

Using convolution property

(a)

Given,

() _ A ryenn)=| L
2 - E[x(t) h(t)]—[ X0 h(f)]

=28(t+2)*r(t-1)
=2r(t+2-1)
=2r(t+1)

x(t) = cos? 2t u(t) = (M)u(t)

2
L[x(8)] = X(s)

2

11 s 1| 2s%+16
2ls s"+4 2| s(s> +16)

L[(M)u(t)} - %L[u(t)] T Lf(cos 4t u(t)]

ocopyright: MADE ERSY

www.madeeasy.in



I'I'IFIDE EnSH Electrical Engineering | Test16 23
49. (b)
Differentiating y(z):
dY(z) 1xa 2
= ] - Z
dz (1-az™)
Multiplying with z:
zdY(m) ez
dz  (1-azh
1
Let, X(z) = 1— g1
x[n] = a" u[n]
zdY(z
—% = —az! X[z] ; lz| >a
IZT:
ny[n] = -ax [n - 1]; lz| >a
—a,
y(n) = 7(“)11 Youln-1]
—(a)"u[n -1]
= y[n] = @) ”
50. (a)
The Z-transform of the sequence
x(n) = o* u(n) is given by,
Z
= ——;ROC;|Z
X@) = 74 |> o
Using the time shifting property of Z-transform, we have
Zlx(n - m)] = 27 X(2)
In the same way.
Zlorn 2 2)] = 727" _ztz_ 1 ; ROC; |Z| > |o
o' umn-2)] =z [oc u(n)]—z_a 27—-0) ; o
51. (b)

For signal g,(f)

2 2
[[[g1( dt = | 25at =100
o J

Energy, E;

1
Average power, P, = Thgl ?E1 =0

Since, g,(t) has finite energy, it's energy signal.
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52.

53.

54.

For signal g,(t),

Energy, E, = f |g2(t)|2 dt = o

2
4 1
Average power, P2 = %J'gZ (t)|2 dt = E ."225611.‘ =125
4 _

8,(f) has finite power and infinite energy hence g,(f) is power signal.

Alternatively:

Mostly periodic signals are power signals and non-periodic signals are considered as energy signals.

(b)
T

According to Dirichlet conditions _[|x(t)| ~dt < oo
0

(c)

Slope overload distortion will occur if

am(t) 8
ot T,
o
S —
a T,
o <aT,
(c)
Given, x(t) = 6cos§—251n%
3 4
2n 3mw
L%/
2n 8n
T. = e
2 9/4 9

T, 3mn_9 27
— = — X— =—
T, 4 8m 32
T, =32T, =27T, = 24n
21
D=1, 12
x(t) = 6 cos(32mt) - 2 sin(27w,t)

The generalized trigonometric Fourier series expansion is

x(t) = o+ 2 a, cos(nwyt) + b,, sin(nwyt)
n=1

...(i)
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By comparing equation (i) and (ii),
ay, = 6

by, = -2

55. (b)
Exponential Fourier series expansion of x(f) is

S inoot
x(t) = Y, X,e"

N=—o0

Where X, is exponential Fourier series coefficient

1,3
0= 2
n=-1,-3
2n 21 _® 1 iy ]37“ —]%t
W= =g T, " Xie* +X_qe +| Xze * +X_ze
T T .31 .31
P T
=2le* +e +4fe e

4 cosn—t +(-8) sin3—nt
4 4

x(t) 4cosn—t - SSinﬁ
4 4

56. (c)
Convolution in time domain is equal to multiplication in s-domain
LTIX (1) = Xy(D)] = X,(s) X,(s)

(7))

3 3
—s —s
S .5
s +4 §249

Apply inverse Laplace transform

y(t) = x,(f) * 5,(8)

%cosZtu(t) - %cos?vtu(t)

y(m) %cos(Zn)u(n) - %COS(?)TI:)L{(TE)

+

|
a1 w

S
5

1] W
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57.

58.

59.

()
By Carson’s rule,
BW = 2(Af + £,)

= 2(50 + 0.5)
=101 kHz
(d)
3
SQNP = 522”
Given, n, =n,
n,=n+ 1
3
(SQNR)l = 52211
3. 2(m+1)  3a2n42 3 20 A2
(SQNR), = -2 (D) S22 = D22
(SONR); 22
SO, . = — = 4
(SQONR), 1

So, improvement in SQNR is independent of ‘n’.

(a)
The function for the given waveform is,
f(t) = tu(t) - (t - Du(t - 1) - u(t - 1) + 2u(t - 2)
1 e 3¢ 27

Hest.dt = — - — +
{f() Tt

LD}

1—e5 —3se™5 +2se%
2

1—e~5(1+3s)+ 25>
= 2

61.

(b)

From virtual short, V=V,
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1kQ

W= T x4V=2V
1kQ+1kQ
By writing KCL at inverting terminal, we get,

V=3V, Vp , Vs-Vp
1kQ  2kQ  3kQ

62V -3V]+3Q2V)+2Q2V-V,)=0
2V, =-6V+6V+4V=4V

Vy=2V
62. (b)
0-(-15) _
Now, L=—35" =05A
Applying KCL at node VI =1, + I,
Since I,=0
I =1,
B 30
=] .= ——Ip=—x05=0483 A
I
63. (d)
Both given statements are correct.
64. (b)
Let the self distributed capacitance be C, L
o O o
—1 C
. Resonance frequency, f, = 2nJL(C+Cy) [
Given, f, =4 MHz; 1 c
C, =400 pF
f, =8 MHz
C, =80 pF

1

h= oG +Cy)
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65.

66.

67.

68.

1

and L= o JHG,+Cy)

o & _ C;+Cy
’ i NG +Cy

8 400+ C,
4\ 80+C,
400+Cy
4=80+C,
Cy
80 + Cd = 100+T
Cy
3=4 -
;-
80
C; = 7 PF =26.67 pF

()

In CE amplifier voltage gain and current gain both are high.

()

The given circuit is a Astable multivibrator so the output is a square wave. Due to zener diodes the
output will not be able to go beyond 6 V. Here V ;= V, =3V, so it is a square wave of 50% duty

cycle Z = RCIn ﬂ
2 1-B
Ry
h = =05

Where B R +R,

T = 2RCln(1+0'5)
1-05

T =2x10 x 10° x 10 x 107 x In(3)
T = 220 msec

(b)

Ll 05x15x107
"~ 2dE, 2x5x107x2000

Deflection sensitivity, S =0.375 mm/V

Deflection factor, G = =2.66 V/mm

S 0375

(c)
0.5 percent of reading = 0.005 x 5.00
=0.025V
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1

> digit meter is 05.00 as there are four digit

The display for 5.00 reading on 10 V scale of 3

positions. The digit in the LSD has a value 0.01 V
Total possible error = 0.025 + 0.01 = 0.035 V
69. (c)
* Loaded voltage gain of an amplifier is always less than the no-load gain.
* Smaller the internal resistance of the signal source, greater is the overall gain.
70. (a)
With respect to AC

_I Vo
C
Vio—MWW——
5kQ
Taking Miller’s equivalent and assume r, =
5kQ
R N ! )
. — V.21kQ = c[1-—
f C(l-Ay) V_”T nte 2 [ Av)
J=_ O
A, =-g,R,=-0.01x10%=-10
Small signal input pole frequency,
1 1
= = =57.87 kHz
/= 22RC T 2mx5x10° x50 x 1072(1 + 10)
71. (d)
Deflection sensitivity, S = D__Ly
E, 2dE,

. No relation between sensitivity and deflection voltage.

73. (a)
The operating point always depends on transistor parameters and transistor parameters varies
with temperature so the operating point also changes with temperature. so (a) is correct.

Main effect is due to reverse saturation current which doubles for every 10°C rise in temperature.

0000
ocopyright: [MADE ERASY www.madeeasy.in




