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Electric Circuits

Circuit Element and
CHAPTER Energy Sources

MCQ and NAT Questions Q.5 Forthe equivalent figure circuit shown in the given

figure, the values of R, . and R~ are respectivel
Q.1 The effective resistance between the terminals A 9 AB BC P y

and Bin the circuit shown in the figure is A

(@) 5Qand15Q (b) 15Q and 30 Q
(c) 30Qand5Q (d) 20Q and 35 Q

@ R
a Q.6 Inthe circuit of figure. The equivalentimpedance
(©) Py seen across terminals A, Bis Q.
Ao

Q.2 Theequivalent starimpedance of a balanced delta
connected load of value 6 + j9 Q is given by
(@ 9+/6Q (b) 2+/3Q
(c) 18+ /27 Q (d) 6-/9Q o

Q.3 A network contains only independent current
sources and resistors. If the values of all resistors
are doubled, the values of the node voltages

(@) willbecome half Q.7 If each branch of a delta circuit has impedance

(b) W@II remain unchanged Z/~/3 then, each branch of the equivalent Ycircuit
(c) willbecome double has impedance.

(d) cannot be determined unless the circuit

Bo

configuration and the values of the resistors (a) £ (b) i
are known V3 3J3
Q.4 The value of Ry, R, and A3 of the equivalent ‘T’ () 3J3z (@ z/3
network for the glvennnetworiwnl be:uch that Q.8 The equivalent resistance between terminals
R A“'}v,fﬁv o AR g A and B for the circuit shown is:
< < [ 3R
60 =60 SR,
[+ 0 © o
R, R, Ry
(@) 2.25Q 15Q 15Q
(b) 1.5Q 15Q 2.25Q
(c) 2.25Q 1.5Q 2.25Q
)

1.5Q 2256Q 15Q
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Q.9 For the circuit shown, the impedance between
terminals A and Biis:

A
05Q
—-3Q —3Q
=53
3Q 134 3Q
2Q 20
B
(@ 9-/3Q (b) 3-j1.5Q
(c) j1.5Q (d) 0Q

Q.10 Alamp rated at 10 watts, 50 volts is proposed to
be used in 110 volts, system. The wattage and
resistance of the resistor to be connected in series
with the lamp should be
(a) 15 watt, 350 ohms
(b) 10 watts, 250 ohms
(c) 12 watts, 300 ohms
(d) 15 watts, 250 ohms

Q.11 The equivalent resistance of four resistors joined
in parallelis 20 ohms. The currents flowing through
them are 0.6, 0.3, 0.2 and 0.1 amp. The lowest
value resistor is of
(a) 240ohms (b) 120 ohms
(c) 80ohms (d) 40ohms

Q.12 The incandescent bulbs rated respectively as P,
and P, for operation at a specified mains voltage
are connected in series across the mains as shown

in the below figure. Then the total power supplied
by the mains to the two bulbs are

oo racwsce P
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Q.13 Allresistances in the circuit in figure are of Rohms
each. The switch is initially open. What happens
to the lamp’s intensity when the switch is closed?

220V
¥ () Lamo
I A

a

d

s %S
> )
b b
(a) increases
(b) decreases
(c) remains the same
(d)

answer depends on the value of R

Q.14 A practical current source is usually represented

by

(a) a resistance in series with an ideal current
source.

(b) aresistance in parallel with an ideal current
source.

(c) aresistance in parallel with an ideal voltage
source.

(d) none of these

Q.15 The voltage and current waveforms for an element
are shown in figure. The value of circuit element is

w(t)
3V
3s Time 3s Time
(@) 3H (b) 2F
(c) 5H (d) 3F

Q.16 nresistors each of resistance Rwhen connected
in series offer an equivalent resistance of 50 Q
and when reconnected in parallel the effective
resistance is 2 Q. The value of Ris
(@ 25Q (b) 5Q
() 75Q (d)y 10Q

Q.17 Three 30 Q resistors are connected in parallel
across an ideal 40 V source. What would be the
equivalent resistance seen by the load connected
across this circuit?
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(@ 0Q
(c) 20Q

(b) 10Q
(d) 30 Q

Q.18 For the circuit shown below the value of r
connected between C and D is such that the
equivalent resistance of the circuit by looking into
circuit through terminals A and B is ronly. Then
the value of ris

2Q 2Q
C AVAVAVAV AvAvAvAv o A
r EE EE 3Q
< <
D OB
@ 20 (b) 4Q
() 3Q (d) 6Q

Q.19 For a series and a parallel circuit, the equivalent

total value of certain parameter Xis given by
X=X+ X+ X+ X+ + X

where X is the i value of the parameter and X, is
the equivalent value, and n is the number of
elements.
The parameter X'can be
(a) resistance
(c) voltage

(b) current
(d) power

Q.20 Assertion (A): Two wires of same length with
different cross-sectional areas are connected in
series. The heat produced by the current is more
the thicker wire.

Reason (R): The thicker wire has low resistance.

(a) Both A and R are true, and R is the correct
explanation of A.

(b) Both A and R are true, but R is not a correct
explanation of A.

(c) Alistrue, but R is false.

(d) Ais false, but R is true.

Q.21 The resistance measured between the two ends
of the toroid shown in the below figure is R. What
would be the resistance if both a and b are

doubled?
je—b—>|
fe—a—> Déb
a-bof |t
(@) 2R (b) R
(c) R/2 (d) R/4

Electric Circuits

Objective Vol .
T oy Volume: 5

Q.22 What are the suitable values for Z, and Z, to make
the input impedance, Z of the below network
equalto R?

(@) Rand R (b) 2Rand R
() 3Rand 2R (d) 4Rand 4R

Q.23 Assertion (A): Inductors carrying steady direct
currents act as effective short circuits with zero
voltage across it.

Reason (R): The voltage induced across an

inductance is proportional to the rate of change of

current di/dt.

(a) Both A and R are true, and R is the correct
explanation of A.

(b) Both A and R are true, but R is not a correct
explanation of A.

(c) Alistrue, but R is false.

(d) Ais false, but R is true.

Multiple Select Questions (MSQ)

Q.24 The circuit shown below will be represented as

10V

1Q

X
5Q

6V

2Q 20V

oY
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. (0 2. (b) 3. (0 4. (b) 5. (a) 6. (2.67) 7. (b) 8. (o)
. () 10. () 11. (d) 12. (9 13. (¢) 14. (b) 15. (@) 16. (d)
. (@ 18. (b) 19. (d) 20. (d) 21. (o) 22. (a) 23. (a) 24. (b,c)
. (a,b) 26. (ab,cd) 27. (a,b,d) 28. (ac,d) 29. (ac,d)

(c) A

R
R
Y= "v‘c
R
y
A
R R
B c
R (4R|\4R R
Ro=Rll3*3]13)) = 2
(b)

S _ZxZ_Z _6+)9

32 3 3

=2+ /3Q

()

Since the network contains only independent
current sources, so changing resistors in the same
proportion the current through each branch will
remain same but node voltages will change in the
same proportion. Hence, doubling all resistors,
node voltages will be doubled.

R= X8 2% _45q
17 4+6+6 16
R, = 6%“:1.59
6x6
Ry= =5 =225Q
A
— Ras Rea
B  C
RBC
[}
Ruig = Ra+Rg+ R/:\)/:B
F?AB=3+1.5+3X91'5

=3+15+05=5Q

Rge = 9+1.5+9x1'5
=9+15+45=15Q
R,R
Rop = Ra+Rp+—2<
B
3x9

3+9+——=30Q
1.5

n Sol.

The above circuit is a wheatstone bridge circuit,

thus no current will flow through branch XY.
Ao
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A
2Q 4 Q
2Q 4Q
B
AC
103 802
R F 3m
Bo i VWY C VVVYV ¢L
8x4 8 A 2 B
Z = Bll4==m =g 2070 anoal 28
12 Yvyvy \AAAJ
4R
AVAVAVAV
6 R 3 RI2
’ Ao MWW 0B = Ao——AMW— o8B
Z1
S Y
Z;
z 0. [0
Zs A
2 22, %0.59
VT 2+ Z2,+ 2, N
2 z.7, HLK 1
2T 2+ Z,+ Z
71— ZoZs 50 50
T 242,427,
z,.Z z i
2o _ N3 3 (R _ 2’3
1= = = , , ,
zZ,Z.Z 84 3Zx3 [(B-)I(B-)]+(05-))
V3 V3 3 V3 , ,
[2.5-j/2] + (0.5—))
o -~ (3-j1.5)Q
=
3V3
[ 10. G
Bulb
50 volt,
e 10W
VR
/D
MWW 0
)
Z/
1M0V

V, = 110-50 = 60 volt
Currentin the circuit,
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CHAPTER

Q.1

Q.2

Q.3

Q.4

Q.5

MCQ and NAT Questions

Consider the following statements regarding

“precision” of an instrument:

1. Precision is a measure of the degree of
agreement within a group of measurements.

2. Precision is necessary, but not sufficient
condition for accuracy.

Which of the above statements is/are correct?

(@) 1only (b) 2only

(c) Both1and2 (d) Neither 1 nor 2

A 0to 200V voltmeter has a guaranteed accuracy
of 1% of full scale reading. The voltage measured
by this instrument is 50 V. What is the limiting
error?
(@) 4%
(c) 1%

(b) 2%
(d) 0.25%

Two meters X and Y require 40 mA and 50 mA,

respectively, to give full-scale deflection, then

(a) sensitivity can not be judged with given
information.

(b) both are equally sensitive.

(c) Xis more sensitive.

(d) Yis more sensitive.

In the circuit given in the figure, the limiting error
in the power dissipation ‘72R’ across the resistor
Ris

R =100 +0.2%Q

o MW————
+
— I1=2+5%A
[
(@ 1.2% (b) 5.2%
(c) 10.2% (d) 25.2%

The dead zone in a pyrometer is 0.125% of span.
The instrument is calibrated from 500°C to 2000°C.
What temperature range must occur before it can
be detected in degree centigrade

Electrical & Electronic Measurements

Q.6

Q.7

Q.8

Q.9

Introduction

A voltmeter reading 70 V on its 100 V range and
an ammeter reading of 80 mA onits 150 mA range
are used to determine power dissipation in a
resistor. Both these instruments are guaranteed
to be accurate within £2% at full scale deflection.
The limiting error (in percentage) in power
measurement is :

(Answer upto one decimal place)

A first order instrument is characterized by
(a) Time constant only
) Static sensitivity and time constant
(c) Static sensitivity and damping coefficient
) Static sensitivity and time constant and
natural frequency of oscillations

Aresistance of 108 Q is specified using significant

figures as indicated below:

1. 108 Q

2. 108.0Q

3. 0.000108 MQ

Among these:

(a) 1represents greater precisionthan 2 and 3

(b) 2 represents greater precision but 1 and 3
represents same precision

(c) 2and 3represent greater precision than 1

(d) 1,2and 3represent the same precision

Assertion (A): Random errors can be minimized

by statistical methods.

Reason (R): These are caused by arithmetic error

while taking readings.

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both Aand R are true but Ris NOT the correct
explanation of A.

(c) Alis true but R is false.

(d) Ais false but R is true.

Q.10 The following is not essential for the working of an

indicating instrument
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(a) deflecting torque (b) braking torque
(c) dampingtorque (d) controlling torques

Q.11 Assertion (A): Damping torque is used to bring

the pointer to the zero initial position if there is not

deflecting torque.

Reason (R): Eddy current damping is preferred

for the applications requiring high magnetic field.

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both Aand R are true but Ris NOT the correct
explanation of A.

(c) Ais true but R is false.

(d) Ais false but R is true.

Q.12 Which one of the following is the definition of the

dead zone of an instrument?

(@) The time required by an instrument to warm
up initially.

(b) The largest change of input quantity for which
there is no output of the instrument.

(c) Thetime required by the instrument to begin
to respond to a change in the measurement.

(d) The unmeasured quantity which exceeds the
maximum range of the instrument.

Q.13 Five observers have taken a set of independent

voltage measurements and recorded as 110.10 V,
110.20V,110.15V, 110.30 Vand 110.25 V. Under
the situation mentioned above, the range of error
is

(@) £0.3V (b) £0.1V

(c) £0.2V (dy £1.0V

Q.14 During measurement in a college laboratory, nine

different set of readings were observed. The
standard deviation and variance can be calculated
respectively using:

P 2P P 2P
@Ve e e
xd 2|d

9

ey
OVe e @ el

Q.15 Consider the following:

1. Humanerrors

2. Improper application of instruments

3. Error due to worn parts of an instrument

4. Errors due to effects of environment

Which of the above come under the type of
systematic errors?

oo racwsce P
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(@) 1,2and 3
(c) 2and 3

(b) 2,3and 4
(d) 1,2and 4

Q.16 The following measurement are obtained on a

single-phase load: V=220V £2%,/=10A+ 1%
and P = 500 W + 2%. If the power factor is
calculated using these measurements, the worst
case error in the calculated power factor in
percentage is (Answer upto 1 decimal
place)

Q.17 A utility type voltmeter with an accuracy of +3%

of full scale (at 25°C) is used on 300 V scale to

measure 230 V.

(a) Whatisthe possible percentage limiting error?

(b) What range will the actual voltage fall within if
the instrument reads 200 V?

(@) 3.9%,196-204V (b) 3.9%, 191-209 V

() 7.6%,221-239V  (d) 7.6%, 195-204.5V

Q.18 Which one of the following is the most stable

frequency primary atomic standard for frequency?
(a) Caesium beam standard

(b) Hydrogen maser standard

(c) Rubidium vapour standard

(d) Quartz crystal standard

Q.19 Aresistor of 10 kQ with 5% tolerance is connected

in series with a 5 kQ resistor of 10% tolerance.
What is the tolerance limit of the series network?
(@) 5% (b) 6.67%
(c) 10% (d) 8.33%

Q.20 Assertion (A): It is always desirable to take

Q.21

measurements as close to the full-scale as

possible.

Reason (R): The magnitude of the limiting error

is a fixed quantity based on the full-scale reading

of the meter and error increases as reading

decreases.

(a) Both A and R are true and R is the correct
explanation of A.

(b) Both Aand R are true but Ris NOT the correct
explanation of A.

(c) Alis true but R is false.

(d) Ais false but R is true.

The dimensional equation for permeance (P) is
expressed as 12MP[2Te. Then value of a + b—cis
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1. (¢) 2. (a) 3. (¢) 4. (c)
9. (¢) 10. (b) 11. (¢) 12. (b)
17. (b) 18. (a) 19. (b) 20. (a)
25. (b) 26. (a) 27. (o) 28. (b)

SCGIELENLITE  Introduction

1. @)

e Precision is a measure of reproducibility of
measurementsi.e. for a fixed value of variable,
it is the measure of the degree to which
successive measurements differ from one
another.

e Precision is not sufficient condition for
accuracy since precision of an instrument does
not guarantee of the accuracy of the instrument.

e Precision is not the guarantee of accuracy.

EN

Given, full scale reading = 200 V
Magnitude of limiting error of instrument is

-y o00=2v
100

.. Relative limiting error = % x100=4%

3. 8

- 1
e Sensitivity o

Deflection factor

e  Static sensitivity = T
IFSD

Here X have lower Iq5 and hence X is more
sensitive meter.

()

P=1I°R
Limiting error is given as,
AP = g AR,
P 1 R

2x5% +0.2% =10.2%

n Sol.

Span = 2000 °C-500°C

oo racwsce P
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5. (1.875) 6. (6.6) 7. (b) 8. (b)
13. (b) 14. (c) 15. (b) 16. (5)
21. (1) 22. (b) 23. (1.956) 24. (b)
29. (o) 30. (ab) 31. (c,d)

= 1500°C

. Temperature change
_ 9125 4500
100
= 1.875°C

n Sol.

The magnitude of limiting error of the voltmeter =
0.02x100=2V
Percentage limiting error at 70 V

= i><1OO =2.857%
70
The magnitude of limiting error of the ammeter
= 0.02 x 150 mA =3 mA
Percentage limiting error at 80 mA
= i><1OO =3.75%
80
P=W
Percentage limiting error in power measurement
= 2.857% + 3.75%
= 6.607% =6.6%
(b)
For first order instruments, transfer function is,
K
1+sT
K = static sensitivity
T = time constant

TF =

where,

| s O
1. 108 Q has 3 significant figures.
2. 108.0 Q has 4 significant figures.
3. 0.000108 MQ can be written has 108 Q.
So, it has 3 significant figures.
The more the significant figures, the greater the
precision of measurement.
Hence, option (b) is correct.
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Random errors or residual errors are computed
using statistical methods. These errors are caused
by the happenings or disturbances which we are
unaware of. These are not caused by arithmetic
error while taking readings. Hence, statement (Il)
is wrong.

[ 10. [3

Three types of forces are needed for the
satisfactory operation of any indicating instrument.
These are:

1. Deflecting force

2. Controlling force

3. Damping force

1. )

Damping torque is required to damp out the
oscillation of pointer. It is the controlling torque
(T,) which bring the pointer to zero position for no
deflection. Hence statement (A) is wrong.

[ 12. [

In dead zone, there is no change in output, though
input changes.

Output

Measured quantity

<— Dead time —>

Time

[ 13. 1)
Readingsare: 110.10V
110.20V
110.15V
110.30V
110.25V
i.e. average readingis 110.20 V.
Range of error
_ 4|extreme _average |_ .4 1qvy
reading reading
Alternate solution:

Max. value — Min. value

Range of error = 5

Objective e
T oy Volume:

+110.30—110.1O
B 2

135

+0.1V

[ 14. )

For n =9 readings, (n < 20)

o [z _ [z
n-1 8

,  2aP
8

e Standard deviation

° Variance

[ 15. [

V=0

Systematic errors are classified as instrument
errors, observation errors and environmental
errors.

e Errors due to shortcoming in the instrument is

instrument error.

e Also, due to effects of external environment,
systematic errors occur. Hence, (2), (3) and
(4) are correct.

V=220V +2%
I=10Ax1%
P=500W + 2%

<+ Weknow, P = VIcosd

P
COSf=—
¢ Vi

500 2%
(220+2%) (10 £1%)

p.f.

= ﬂi(2%+2%+1%)
220x10

0.23+5%

17. )]
Accuracy = 3% of full scale value

3
~. Absolute error = —=x300 = + 9V

100
So limiting error % = i><1OO =3.9%
230
So, range of reading for 200 Vis = 200 + 9

=191-209V

[ 18. [8)

A caesium standard or caesium beam standard
is a primary frequency standard in which
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CHAPTER

MCQ and NAT Questions

Q.1

If G:15ré¢ then CJ')G-Ei over the circular path
r=2m,0=30°0<¢<2mis

(@) 120= (b) 120

(c) 60m (d) 60

Which of the following is true?

(@) Curl(A-B)=Curl A+Curl B

(b) Div(A-B)=Div A-Div B
(c) Div(Curl A)=0
(d)

d) Div(Curl A)=A-A

Which of the following equations is correct?
1. & xa =laf

2. (a,xa,)+(a, xa)=0

3. a,x(a xa,)=a, x(a,xa))

4. 8,-8y+8y-8 =0

a) 1and?2only
c) 1and3only

( (b) 2and 3only
( (d) 2and 4 only
Laplacian of a scalar function V is

(a) Gradientof V

(b) Divergenceof V

(c) Gradient of the gradient of V

(d) Divergence of the gradient of V

The unit vector &z which points from z= honthe
z-axis towards (r, ¢, Q) in cylindrical co-ordinates
as shown below is given by

P(rv (D! 0)

Q.6

Q.7

Q.8

Q.9

Electromagnetic Theory

Vector Analysis

ha, —ra 3 — h3
@ Tz e B
r +h2 \1r2+h2
o Mr | e hd,

N2+ h? NrZ +h?

Which of the following statements is not true of a
phasor?

(a) It may be a scalar or a vector.

(b) Itis atime dependent quantity.

(c) ltis a complex quantity.

(d) Allare true.

The maximum space rate of change of the function
which is in increasing direction of the function is
known as

(a) curl of the vector function

(b) gradient of the scalar function

(c) divergence of the vector function

(d) Stokestheorem

Assertion (A): Divergence of a vector function

A ateach point gives the rate per unit volume at

which the physical entity is issuing from that point.

Reason (R): If some physical entity is generated

or absorbed within a certain region of the field,

then that region is known as source or sink

respectively and if there are no sources or sinks

in the field, the net outflow of the incompressible

physical entity over any part of the region is zero.

However, the net outflow is said to be positive, if

the total strength of the sources are greater than

the total strength of sink and vice-versa.

(a) Both A and R are true and R is a correct
explanation of A.

(b) Both A and R are true but R is not a correct
explanation of A.

(c) Alis true but R is false.

(d) Ais false but R is true.

Given a vector field F. The Stoke’s theorem states
that,
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a) §F-di=[[(VxF)-ds
b) §Fxdi=[[(V-F)ds
c) [F-di=[[(VxF)-ds
Q) JPxali=[[(@-F) a8

Q.10 The vector A directed from (2, -4, 1)to (0, -2, 0)
in Cartesian coordinates is given by
(@) -2a,+2a,+4d, (b) -2a,+23, -4,

(c) -&,-2a,+2a, (d) &, -2a, -a,

Q.11 The vector field given by

A=yz3 + xZ8, + xyd, is
rotational and solenoidal
rotational but not solenoidal
irrotational and solenoidal
irrotational but not solenoidall

—~ e~~~
o O
N NN Nl

-

Q12 lfA=—2
X%+ y?

thenthe value of V. A at(2, 2,0)

will be
(a) -0.0884
(c) -0.0356

(b) 0.0264
(d) 0.0542

Q.13 1f F=xi+y]+zk then the value of

- —

X(Fxi)+ ] x(Fx])+kx(TxKk) is
(@)
(c) 3r (d)

=l
—
O
=

o N X
~!

Q.14 What is the value of constant b so that the vector

V=(x+3y)7 +(y—2x)] + (x + b2)k
is solenoidal?

Q.15 Assertion (A): The Gauss’s divergence theorem
permits us to express certain integrals by means
of surface integrals.

Reason (R): Gauss’s divergence theorem states

that “the surface integral of the curl of a vector

field taken over any surface sis equal to the line

integral of the vector field around the closed

periphery (contour) of the surface.

(a) Both A and R are true and R is a correct
explanation of A.

Electromagnetic Theory

Objective Vol .
T oy Volume: 2 1 3

(b) Both A and R are true but R is not a correct
explanation of A.

(c) Alis true but R is false.

(d) Ais false but R is true.

Q.16 Which of the following option is not correct?
(a) A vector field A is solenoid, if V-A =0

(b) A vector field A isirrotational, if Vx A =0
(c) A vector field Vis harmonics, if V2V # 0
(d) All options are correct

Q.17 Which of the following statements is not true
regarding vector algebra®?

(a) Dot product of like unit vector is unity.

(b) Dot product of unlike unit vector is zero.

(c) Cross product of two like unit vectors is a
third unit vector having positive sign for
normal rotation and negative for reverse
rotation.

(d) Allthe above statements are true.

Q.18 Arigid body is rotating with an angular velocity of
o where, = 0,7 + 0,/ +0,K and vis the line
velocity. If 7 is the position vector given by

7=xi+y]+zk, thenthe value of curl ¥ will be

equal to
(@) 12w (b)
(c) 183w d) 2w
Q.19 Which of the following identity is not true?
(@) AB-C)=(A-C)B-(A-B)C

(b) V. (VxA)=0

() VxVoe =0

(d) None of the above

Q.20 The value of divergence of a vector quantity
A=4xya_ + xza, +xyza, atapoint P(1, -2, 3)

will be
(@) 6 (b) -16
(c) -10 (dy 12
Q.21 Laplace equation in cylindrical coordinates is given
by
2 2

@ v2/= 10 rav+1av+£2/=

ror\ or 30° | 9z

2 2 2

ax ay 022
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2
(d) vy —19f[roVi. (_ 21. K
ror| or r<sin® |00

1% 1 9V
SINO—— |+ 5——5——% =
90 | resin“0 da

Q.22 Consider the object shown in figure below
calculate. The surface area ABCD,

C(10, 4, 10)

Q.23 If A=4, +4,+4,, the value of qSZ\Hi around

the closed circular quadrant shown in the given
figure is

SQ

Vi

2

He

o} 2 |P

Q.24 Given, W = x?y? + xy, compute VW and the
direction derivative dw/dl in the direction,

A=3a,+44,+124, at(2,-1,0)

Q.25 If E is the electric field intensity then Vx(V-A)

is equal to
@ E () |F]
(c) Null vector (d) zero

Q.26 Divergence of the vector field,
Ux, y, 2) = (xsinxy)i — (ysinxy)j +sinz%k is
Divergence = 2z cosz?
(@) 2zcosz
(c) x sinxy — cosz

(b) sinxy + 2z cosz?
(d) none of these

oo racwsce P
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Q.27 The line integral of the vector field
F = 5xi +3y] + x°zk along a path from (0, 0, 0)
to (1, 1, 1) parameterized by (¢, £, 1) is

Q.28 Ifthe vector Vgiven below is irrotational, then the
values of a, b and c will be respectively

-

V=(x+2y+azi +(bx-3y-2)j
+ (4x + cy + 22)k

(@) a=4,b=2and c=-1
(b) a=2, b=-1andc=4
(c) a=4,b=-1andc=2
(d) a=2,b=4and c=-1

Q.29 What is the value of Ijﬁ~d§, where
F=dxzii-y? i, +yziy ? °
Here, s is the surface bounded by x = 0, x = 1,
y=0,y=12=0,z=1and g, b, iy are unit
vectors along x, y and z axes respectively.
(@) 1/2 (b) 5/2
(€ 2 (d) 3/2

Q.30 Given a vector A =30e™4, —2z4, in cylindrical
co-ordinates. If a volume is enclosed by r = 2,

¢=2mand z=5then [(V-A)dv =

Q.31 If 7 = xI, + yI, + zI, then which of the following
relation will hold true?

@ vr=3 (b) Vx7=0
(c) Both(a)and(b) (d) Neither (a)nor(b)

Q.32 If F=x4&,+ya,+2z4a, is the position vector of

point (x, y, 2), then v(In|r]) is

@ |7 b) |7
7

l_}
(©) [l (d) ?

|r

Q.33 If B=xy 4, +(2x° +y)a, - (y - 2)4,
then V(V - B) is

(a) 2a,+2xya, (b) 2ya,+2xa,

(c) xa& +ya, (d) xy & +xya,
Q.34 If H= ,‘?sineéz‘1> (in spherical coordinates) then the

magnitude of curl of the vector field Hat the origin
is
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1. () 2. () 3. 4. (d) 5.
10. () 11. ©) 12. (& 13. (b)  14.
19. (¢) 20. (c) 21. (8) 22. (62.83) 23.
28. (a) 29. (d) 30. (129.43) 31.
36. () 37. (@ 38.(5 39.(c)  40.
45. (3) 46. (0.33)47. (05) 48. (05) 49
54. (b,cd) 55. (b,c)

Vector Analysis
1. [0

For spherical coordinate systems,

di = rsin6doa,

2n
$G-di = [15r&,-rsinodo &
0
= 152 sinB(2n)
= 15-(2)2 x sin30°(2n)
$G-dl = 60m

EN o

Divergence (Curl A) =0

[ 3. IC)
(a,xa,) =0

Since cross product with same vector is zero
because 6 = 0sosinf =0

(d)

VeV

V.(VV)
= divergence of gradient of V

5. [

Let the unit vector be given by &g .

Now, R = Difference of two vectors

- Unit vector, 85 = ‘ﬁ‘ =

Electromagnetic Theory
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6. (a) 7. ) 8. (a) 9. (a)

15. (¢) 16. () 17. ()  18. (d)
14) 24. (-1.15)25. (d) 26. (8)  27. (3.75)
32. (d) 33. (b) 34. (2) 35. (1244)

41. (d) 42. (a) 43. (d)  44. (b)
acd) 50. (bd) 51. (bc) 52. (c.d) 53. (ad)

[ 6. |8

A phasor is always a vector quantity.

(b)

Gradient of a scalar;
VA = maximum rate of change of scalar Awith
respect to given coordinates system.

[ & Q)

Both assertion and reason are true and reason is
the correct explanation of assertion. Reason is
the physical interpretation of divergence.

[ 10. [3)

The vector A is given as

- -

A =(0-2)a, Hl-2- (-4, +(0-1a,
X y
(2,-4,1) (0,-2,0)

= —2a,+2a,-a,

[ 11. |8

The vector field A will be irrotational, if V x A=0.

NOW, VXA =

éx éZ
9 9
0. )

AR
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= x-x]a +[y-yla +[z-2]&,
=0
Hence, A isirrotational.

The vector field A will be solenoidal, if V-4 =0

Here,
2 _(z90 .. 0 0 o o o
V-A = "§+ay@+aza_z (yz&@, + xz&8, + xy &)
= &, .éX%(yZH *y.éy%(xzﬂéz 52%(@/)
=0+0+0=0

Hence, A is solenoidal.

[ 12. [

Given, A = 1 a,
X2+ y?
vii=2m)r L)L)

NOW, (V . /3)220 = —

[ 13. 1)

Given, P o= xi+y]+zK
Fxi =

(xi+y]+zK)xi = -yk+z]

Also, Ix(Fxi) =

ix(-yk+z]) = jy+zk

Similarly, Ix(Fx]) = ix+kz
and Kx(FxK) = i+ jy

Thus, i x(Fx 1)+ x(Fx])+Kx (T xK)

= 2(xi +y] +2zK)=2F

oo racwsce P
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[ 14. [

Since vector V is solenoidal, therefore

VvV =20
{7i+7i+/—€i} l(f+3)/)+/(y—2x) -0
ox "9y 9Z||4+Kk(x+bz)

or [T+1+b] =0o0r b=-2

[ 15. )

Reason is a statement of stroke’s theorem not
that of Gauss’s divergence theorem.

[ 16. |8

A scalar field Vis harmonics, if V2V = 0. Hence,
option (c) is not correct.

17. K@)

J
Option (c) is not correct because cross product
of two unlike vectors is a third unit vector having
positive sign for normal rotation and negative for
reverse rotation while cross product of two like
unit vectors is zero.

[ 18. [C)

Taking the curl, we have:
VxV = Vx®xTF (Since V=& xT)
-9 -0

i
i—+/—+/?i X, o
ox " dy 0z Y

x oy

k
o, VxV = ( o,
z
_ 7i+7i+/¥i
~ | ox oy 0z

+j(0,x —0,2) + E(mxy - 0,x)]

}x [?(wyz -0,Y)
= (XD 0502+ xR 2 0.y -0,9

+(j x7) 3y (0,2~ 0,Y)
+(7xE)%(mxy—wyx) + (kRx7)
2 (0,2- 0,0+ (Fx)) L (0,5-0,2)
z 0z
= k(w, -0)-j(0-0,)-k(0-o,)

+i (@, —0) + j(0, -0)-7(0-®,)





