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CHAPTER

Q.1

Q.3

Q.4

MCQ and NAT Questions

The equivalent star impedance of a balanced delta
connected load of value 6 + /9 Q is given by
(@ 9+/6Q (b) 2+/3Q

(c) 18+ /27 Q (d) 6-/9Q

The effective resistance between the terminals A
and Bin the circuit shown in the figure is

R
laf

A network contains only independent current

sources and resistors. If the values of all resistors

are doubled, the values of the node voltages

(@) will become half

(b) willremain unchanged

(c) willbecome double

(d) cannot be determined unless the circuit
configuration and the values of the resistors
are known

The value of A;, A, and Ry of the equivalent ‘T
network for the given © network will be such that

° MWW ° °_IVVV\!_EWAI—°
%E 60 §§ 6Q =R,
-4 ° © ©
R, R, Ry
(@) 2.250Q 15Q 150
(b) 1.5Q 15Q 2250
(c) 2.25Q 15Q 2250
(d) 1.5 2250 150

Electrical Circuits

Circuit Elementand

Q.5

Q.6

Q.7

Energy Sources

For the equivalent figure circuit shown in the given
figure, the values of R,z and . are respectively
A

(@) 5Qand 15Q
(c) 30Q and5Q

(b) 15 Q and 30 Q
(d) 20Q and 35Q

In the circuit of figure. The equivalent impedance
seen across terminals A, Bis Q.

Ao

Bo

If each branch of a delta circuit has impedance
Z/+/3 then, each branch of the equivalent Ycircuit
has impedance.

Z Z
(a) 73 (b) 373
() 337 (d) z/3

The equivalent resistance between terminals
A and B for the circuit shown is:
3R
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R
() 37 @ 2R

Q.9 Consider a delta connection of resistors and its
equivalent star connection as shown below. If all
elements of delta connection are scaled by a factor
of K, K> 0, the elements of the corresponding
star equivalent will be scaled by a factor of

R, Re Rpg
° AW o o— MWW —FMWW—o0
O 0 [ 0
(&) K (b) K
(€) 1K @ VK

Q.10 For the circuit shown, the impedance between
terminals A and Biis:

A
05Q
-3Q —3Q
-3
3Q 134 3Q
2Q 20
B
(@ 9-/3Q (b) 3-/1.5Q
() j1.5Q (d) 0Q

Q.11 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.12 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

oo racwsce P
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(a) 240ohms
(c) 80ohms

(b) 120 ohms
(d) 400ohms

Q.13 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

PF
@ Bip (b) P?+PZ
© (P, +P,) d) JAxF

Q.14 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
I () e
1! P

a

3 %S
< o
b b
(a) increases
(b) decreases
(c) remains the same
(d) answer depends on the value of R
Q.15 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
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Multiple Select Questions (MSQs)
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Q.24 For the circuit shown below :

2Q

AAAA
VVVV

6VCD (j 24V

4Q
AAA

A
\AAAJ

Which of the following is correct?

(a) Power delivered by 24 V source is 72 W.
(b) Power absorbed by 4 Q resistance is 36 W.
(c) Power delivered by 24 V source is O W.

(d) Power delivered by 6 V source is 18 W.

Q.25 For the circuit shown below :

m Circuit Element and Energy Sources

1.
8.

15.
22.

o> A
> O
©
N
<

AAAA
VVVV
IN
©

Which of the following is correct?
(@ i, =-1A (b) i, =-3A
() iy=4A (d) i =3A

(b) 2. (o 3. (o 4,

(©) 9. (b 10. (b) 11.
(b) 16. (o) 17. () 18.
(a) 23. (a) 24. (a,b)  25.

oo racwsce P
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Q.26 A series circuit containing passive elements has

the following current and applied voltage :

V= Asin(mt+£jv i= Bsin(wt—z)A
4 6

The circuit elements :
(a) may be resistance and inductance.
b) may beinductance, capacitance and resistance.

(b)
(c) may be resistance.
(d) may be resistance and capacitance.

Q.27 Consider the circuit shown in the figure below :

4.30° A D

2Q

410

BQ -|_

Which of the following statement is correct?

(a) The power supplied by the current source is
14 W.

(b) The average power absorbed by the capacitor
is O W.

(c) The average power absorbed by the 4 Q
resistor is 4 W.

(d) The average power absorbed by the 2 Q
resistor is 11 W.

5 (@) 6 (267) 7 (b)
12.  (d) 13. (@) 14. (o)
19. (d) 20. (d) 21. (o)

26. (a,b) 27.
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1. [

et

»_ZxZ_Z _6+]9
- 3Z 3 3

=2+ /3Q

BN o

El o

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.

[ 4. [0)

R- X8 20 _45q
T 4+6+6 16
R, = 61X64=1.5Q
6x6
R, = =2250Q

57 16

[ 5. [Q)

Rafg

Rus= Ra+Rg+

C

Rus= 3+154 212

3+415+05=5Q
9x%x1.5

By}
|

sc= 9+1.5+

=9+15+45=15Q

I
w
©

n Sol.

The above circuit is a Wheatstone bridge circuit,
thus no current will flow through branch XY.

Ao
2Q 4Q
000
X Y =
2Q 4 Q
B
A
2Q 4 Q
2Q 4 Q
B
AO
<>
402 80
<
Bo
X
Z =gl|a=8%4_8 o670
q 12
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an ‘év'@v ‘v%v‘sv
OA
3R E: 3R
Z AAA FYYY
- AL C VWYV ‘L
z, z, . /J‘, : B
3 2R o] 2R
z; VVVY VVVV
2
“ 4R
\AAA
1 4 6 R 3RI2
Z1 = Z1+222+ZS A0 A'A'A'A' oB EAO—MM—OB
4R
7r = VAV MW
2 Zi+ 2y + 2y n m
7y = %% o RR [ AR,
Z1+Zg+23 A Ra+Rb+RC R8+RD+RC
£x£ HB — Ra/:’,c — K[ HaRc J
. B e E - N Eaa
1 4 + 7 N 7 -
NG R.= —2a b
R ¢ R,+R,+R,
Z = K®-RaR, _ KRRy
_ (+/3)? ~ 723 K(R,+Ry,+R,) R,+R,+R,
~ 8Z T 37x3
J3 b
J3 [ 10. fO A
Z
- 2= 05Q
| 3\/§ —H1Q
—-51Q 10
| 8 U
5@ 5Q
AVAVAVAV ] B

Zg=6-N1(6G-)]+05-))
=[25-j/2] + (0.5 )
=(3-/j15Q

I
oy

10
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CHAPTER

Q.1

Q.7

MCQ and NAT Questions

The power transformer is a

(a) constantvoltage device
(b) constant main flux device
(c) constant current device
(d) constant power device

P. = core loss, P, = copper loss. A transformer
has maximum efficiency when
(@ P/P,=2 (b) P/P, =15

() P/P, =1 (d) P/P,=05

For a single-phase transformer, r, = total equivalent
resistance, x_, = total equivalent leakage
reactance, P, = core loss. The load current at
which maximum efficiency occurs is

[ R,
@ ©) [
P

©) ’:— @ 7

If the iron core of a transformer is replaced by an
air core, then the hysteresis losses in the
transformer will

(@) increase (b) decrease

(c) remainunchanged (d) become zero

A 2 kVA transformer has iron loss of 150 Watts
and full-load copper loss of 250 Watts. The
maximum efficiency of the transformer would occur
when the total loss is
(@) 500W
(c) 300W

(b) 400 W
(d) 275 W

A 1-phase 250/500 V transformer gave the
following result. Open-circuittest 250V, 1 A, 80 W
on L.v. side what is the power factor?

(@) 0.24 (b) 0.32

(c) 0.28 (d) 0.30

Which of the following is not true relating to an
ideal transformer?

(a) Theironloss in anideal transformer is zero
(b) The winding resistance has a zero value

Q.8

Q.9

Q.10

Electrical Machines

Transformers

(c) Theleakage reactance has a non-zero value
(d) The magnetizing currentis zero

Two transformers with identical voltage ratings are

working in parallel to supply a common load. The

impedance of one transformer is higher compared

to that of the other. The load sharing between the

two transformers will

(a) be proportional to their impedances.

(b) beindependent of theirimpedances.

(c) be inversely proportional to their respective
impedances.

(d) depend on the resistance to leakage
reactance ratio of each transformer.

A 20 kVA, 2000/200 V transformer has name plate
leakage impedance of 8% what voltage must be
applied on the HV side to circulate full load current
with the LV shorted:
(a) 200V
(c) 160V

(b) 2000V
(d) 240V

If an ideal transformer has an inductive load
element at port 2 as shown in the figure below,
the equivalent inductance at port 1is

1
T
1
1
|
I
]
i
I
I
|
1
1
i
]

_____________

Port 1 Port 2
(@ nL (b) rPL
n &
(© T (d) T

A transformer operates most efficiently at 3/4"
full-load. Its iron loss (P,) and full-load copper loss
(P,) are related as:
(@) P,/P,=16/9
(c) P,/P,=3/4

(o) P,/P,=4/3
(d) P/P,=9/16
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Q.12 The efficiency of transformer during no load and
short-circuit test is
(@) maximum
(c) zero

(b) 50%
(d) none of the above

Q.13 During open-circuit test in a transformer the
wattmeter used is of
(@) low p.f. wattmeter type

(b) high p.f. wattmeter type

(c) medium p.f. wattmeter type

(d) very high p.f. wattmeter type

Q.14 Find the reactive component of no-load current
for a 440/220V single-phase transformer if power
input to H.V. winding is 110 W. The low voltage
winding is kept open. The p.f. of no-load current

is 0.6 lagging.
(@) 0.578 A (b) 0.80A
(c) 0.33A (d) 0.427 A

Q.15 Atwhich condition of the transformer the equivalent
circuit will be as shown in the below figure?

Roi XOl
V1
i

(@) Under shortcircuit (b) Under open circuit
(c) Underno load (d) Under rated load

Q.16 A 2300/230 V single phase transformer has
resistance and reactance 0.05 p.u. and 0.5 p.u.
respectively. Voltage regulation versus load power
factor plot is shown below:

v,
R R

Power factor

At point R, power factor of load is
(@) 0.995lagging (b) 0.0995lagging
(c) 0.0995 leading (d) 0.995 leading

Q.17 A 50 kVA transformer has a core loss of 600 W
and a full-load copper loss of 900 W. The
proportion of full load at maximum efficiency is
(@) 91.03% (b) 72.16%

(c) 81.64% (d) 68.45%

oo racwsce P
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Q.18 The full load copper loss and core loss of a
transformer are 3200 W and 1500 W respectively.
The total loss (neglecting stray losses) at 3/4 of
fulloadis____W.

Q.19 A 300 kVA transformer has a core loss of 1.5 kW
and a full load copper loss of 4.5 kW, the maximum
efficiency of the transformer is %.

Q.20 Which of these following transformers for per unit
loading will reach full load first?
(@) 1000 kVA, Z2=2Q
(b) 5000 kVA, Z=4Q
(c) 2000 kVA, Z=15Q
(d) 4000 kVA, Z=1Q

Q.21 A transformer has percentage reactance of 4%
and percentage resistance of 2%. The voltage
regulations at pf 0.6 lead and 0.6 lag respectively
are
(@) 4.4%,-2%
() 2%, 4.4%

(b) —2.4%, 0.8%
(d) 0.8%, —2.4%

Q.22 A200V/100V, 50 Hz transformer is to be excited
at 40 Hz from 100 V side. For the exciting current
to be the same, the applied voltage should be
(@) 150V (b) 80V
(c) 100V (d)y 125V

Q.28 Eddy current losses in transformer cores can be
reduced by the use of
1. Solid cores
2. Laminated cores
3. Ferrites
Select the correct answer using the codes given
below:
(@) 2and 3only
(c) 1and3only

(o) 1and 2 only
(d) 1,2and 3

Q.24 No load current in a transformer
(a) lags the applied voltage by 90°
(b) lags the applied voltage by somewhat less
than 90°
(c) leads the applied voltage by 90°
(d) leadsthe applied voltages by somewhat less
than 90°

Q.25 A 100 kVA, 1000 V/400 V, 1-¢ transformer when
excited at rated voltage on h.v. side, draws a no
load current of 3.0 A at 0.75 lagging power factor. If
it is excited from the /.v. side at rated voltage, the
no load current and power factor will be respectively,
(@) 7.5A,0.6 lag (b) 7.5 A, 0.75 lag
(c) 6.5A,0.70 lag (d) 6.5A,0.751ag
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1. () 2. (o 3. (d) 4.
8. () 9. () 10. (b) 11.
15. (@) 16. (b) 17. (o) 18.
22. (b) 23. (@ 24. (b) 25.
29. (c) 30. (d) 31. (1565)  32.
36. (a) 37. (3.556) 38. (95.92) 39.
43. (c) 44. (151.95) 45. (b) 46.
50. (o) 51. (@ 52. (o) 53.
57. (b,c,d) 58. (a,b,c)

Transformers

1. [

Transformer is a static device which cannot change
frequency, but can change voltage and current
level of the system. Practically, transformer is a
constant flux machine. However due to losses in
transformer, power at both sides may vary. Hence
(b) is better option.

EN o

In atransformer, condition for maximum efficiency is
copper loss or variable loss = iron loss

Thus, P, =P,
L.
or P -
3. JO
At nmax’
Copper loss = Iron loss
o =P
P
or I = [|-&
, - p

[ 4. IC)

Air-core means non-iron core so there will be no
hysteresis losses.

5. IO
For maximum efficiency at full load
P,=P=10W
Total loss = P, + P_, =150 + 150 = 300 W

Electrical Machines

125
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(d) 5. (c) 6. (b 7. (0
(d) 12. (o) 13. (a) 14. (0
(3300)  19. (9829) 20. (a) 21. (o)
() 26. (d) 27. (18) 28. (d)
6.02)  33. (b) 34. (d) 35. (d)
(a) 40. (12) 41. (o) 42. (a)
(a) 47. (144)  48. (b) 49. (c)
(2.4) 54. (2361) 55. (a,b) 56. (a,c)

6. [0
Given: V,, =250V ; I\, =1A; P, =80W
ForOCtest: P, = V,, I, .cos¢

cos¢ = pfon LV side
80
~ 250 %1

=0.32

(©

In an ideal transformer there is no-loss (either in
winding or core). The leakage reactance is also
zero (as no-voltage drop).

Magnetizing current is zero due to infinite
permeability of core.

KN o
1

kVA shared o< .
leakage impedance

[ o. I8

Z I
Given, HV(Q)*HV(rated)

= 0.08
Wvrated)

ZH\/(Q) '[H\/(rated) = 0.08 VH\/ (rated)
Ve = 0.08 x 2000 = 160 V

[ 10. [

In an ideal transformer,
Z o< N2
Given, on port 2:
Z, =0l ie Z,<L
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Z, N,
Z, = (Z,) [nF
Z, = (L) (rP)
X, = equivalentinductance at port 1:
o

1. [[C)

For maximum efficiency,

P, = xz’Dcu
= P. = P_,(for full load)
For 3/4™ full load,

[ 12. )

SC test is carried out to determine the full load
copper loss and OC test or NL test to determine
core loss. During these tests, power required is
used to determine the losses and efficiency will
be zero.

[ 13. [B)

During open circuit test or no load test, it is
recommended to use low power factor wattmeter.
This is because NL power factor is very low and
thus less deflecting torque (T . 1,1, cos ¢) will be
there. Hence LPF wattmeters employed for OC
test. On the other hand, for short circuit test, high
pf wattmeters are employed.

[ 14. )

Given, Py =110W, V, =440V
cos ¢, = 0.6 (lag)

- AtNL test, F, = V /,cos,

No load current,

110

Iy= ———— =0.4166 A
440x0.6
Let reactive component of no-load current = 1,
I =1I,sin¢,

= 0.4166 x 0.8 =0.33 A

[ 15. [B)

e SCtestis conducted at H.V. side to find out the
total resistance and reactance of transformer.

oo racwsce P
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e Equivalent circuit during S.C. condition.

R X I, X5 R,
Vsc
ISC Req Xeq
Vsc

[ 16. [0

Point R is corresponding to maximum voltage

regulation.
For maximum voltage regulation load power factor
is equal to
R
cos ¢ = Z
7= VJR? + X2 =/0.05% +0.52
Power factor,

cos ¢ = 0.0995 lagging

(©

Proportion of full load at maximum efficiency,

F__ [600
*= 'Dcu(fl) 900
= 0.8164 =81.64%

[ 18. [JEELL)

Given, P, = 1500 W, Pge, = 3200 W

7

3
At Zth of full load,

2
Copperlosses = P = 3200 X(%j =1800W

But iron losses or core losses will be same

3
Total losses at Zth of full load

=P+ P
= 1800 + 1500 = 3300 W

[ 19. JELRD)

Maximum efficiency occurs at unity power factor
and when copper loss is equal to the iron loss
kVA rating at maximum efficiency
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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

Electricity and Magnetism

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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(@) $F-di=[[(VxF)-ds
(o) $Fxdi=[[(V-F)ds
() [F-di=[[(VxF)-ds
(d) [Fxdi=[[(-F)ds

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), + xY&, is
rotational and solenoidal
rotational but not solenoidal
irrotational and solenoidal
irrotational but not solenoidall

—~ e~~~
o O
N NN Nl

Q12 fA=—2%

2+ y?

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

will be
(a) -0.0884 (b) 0.0264
(c) —0.0356 (d) 0.0542
Q.13 1f F=xi+y]+zk then the value of
Ix(xi)+]x(Fx])+kx(FxKk) is
(@ r (b) 27
(c) 37 (d) 6r

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.

oo racwsce P
(b)
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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 is irrotational, 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) o
() 18w d) 20

Q.19 Which of the following identity is not true?
(@) A(B-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
(@) vay =19V +l2 ﬂg +£2/=O
ror\ ar r<| do 0z
2 2 2
b) vy =9V, 9oV oV

+
x> ay® 9z
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m Vector Analysis
1. (c) 2. (o) 3. (d)
10. (b) 11. (c) 12. (a)
19. (¢) 20. (c) 21. (8
28. (a) 29. (d) 30. (129.43)
36. (b) 37. (@) 38. (5
45. (3) 46. (0.33)47. (0.
54. (b,c,d) 55. (b,

4.
13.
22.

39.

5) 48.
c)

Vector Analysis

1. 8

For spherical coordinate systems,

15- 2. sinB(2n)
15-(2)2 x sin30°(2)

di = rsinedoa,
956‘-81’ =
9SG‘-dz = 60m

EN o

Divergence (Curl A) =0

[ 3. IC)

(a,xa,) =0

X

Since cross product with same vector is zero

because 8 = 0 sosin@ =0

(d)

VeV

V-(VV)

5. [

Let the unit vector be given by &g .

Now, R = Difference of two vectors

- Unit vector, 85 = ‘ﬁ‘ =

oo racwsce P

(d) 5.
(©) 14
(62.83) 23.

31.
()  40.
05)  49.

2n
[ 1518, - rsinedo 4,
0

= divergence of gradient of V

MmMBDE ERSYH

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




= [x-x]& +[y-yld, +[z-2]&,
=0

Hence, A isirrotational.

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

Here,
V. A = (”X%miy%hiz%)(yzéx+xzéy+xyéz)
= 5.3 242+3,3, 2 (2)+ 3,3, (1)
= Acag VT a8 n )T az g Y
=0+0+0=0
Hence, A is solenoidal.
[12. JO)
. - 1 -
Given, A = ——a,
X2+ y?
via= 2Ly La)

A N N +0+0
oo /x2+y2
a 2 2\-1/2
= —(x*+
ax(x )
— _l(xZ +y2) 3/2 Oy
= V.A = — *
(* +y2)(x + y?)
Now, (V- A)p 50 = - &
J(22 +22) (22 + 22)
-2 _ _0oss4
V8.8
13. [
Given, P o= xi+y]+zK
Fxi =
(xi+y]+zK)xi = -yk+z]
Also, ix(Fxi) =

i x(-yk+z]) = jy+zk

Similarly, Jx(Fxj) = ix+kz
and Kx(FxK) = i+ jy

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

= 2(xi +y] +2zK)=2F
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14 [0

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®xr (Since V=@ xT)

- = 0 - 1 0
= (x5 0,x-0.2+ (xR 3@y -0,

+(f % 7) B (0yZ-w,Y)
+(7xR)%(mxy—wyx) + (R x7)
2 (0,2- 0,0+ (Fx)) L (0,5-0,2)
z 0z
= K(w, -0)-j(0-,) - k(0 -w,)
+i (@, —0) + j(0, -0)-7(0-®,)





