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1.
Statement-1: In the figure, just after closing the switch the poterthal drop

. . - ) ]
across inductor is maximum. COY¥ “’"
S

:E— ‘lv.g--r‘lu’
¢ L -__Eé L -
CL TR

Statement-2: The rate of change of current just after closing the switch is

o — /.
maxpafum. dl _Ie T
*) Both Statements are eorrect. dF s of -0

(B) Statement-1] 1s correct & Statement-2 1s incorrect.

(C) Statement-1 1s Incorrect & Statement-2 1s correct. d£ - Ma
(1)) Both Statements are incorrect. dt

2.
—4Dnuder the situation” sF.ower Tn hﬁgure‘ The wire AB 15 shd on the h:eq,;.‘- with

constant veloaity v. If the wire AB Is replaced by a semicircular wire. the magmitude
of the induced current will-

(A) Iincrease
,y] remain the same

(C) decrease

(D) increase or decrease depending on whether the semicircle bulges towards the

resistance or away from it

3.
Consider the following statements- NN

(a) An emf can be induced by moving a conductor in a magnetic field.
(b) An emf can be induced by changing the magnetic field.
,W) Both a and b are true (B) a is true but b is false

(C) bis true but a is false (D) Both a and b are false
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4.
s T LTIl COn A wtnd T !Tpé_fwﬁééh other as shown in higure Tive current V' .»-":":

throug™ & . ar be allered

+ b

-—

A", there wil be repulsion between A and B tf 1 is increased #"

|B, there will be attraction between A and B il iis increased XX

(C)there wil be neither attraction nor repulsion when i i1s changed x

(D) a't action or repulsion between A and B depends on the direction of current, it

ooes not gepenc whether the current 1s increased or decreased X

l'J'.

Two identical coaxial circular loops carry a currerit’i ‘®ach circulating in the same

direction. If the loops approach each othér-
4‘.‘&"] the current in each loop will decrease
(B) the current in each loop will increase

(C) the current in each loop will remain the same
(D) the current in one loop will increase and in the other loop will decrease

P
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6.
P

A uniform magn;tic field exists in region given by B =3+ 4:i + Sk . A rod of length S

m is placed along y-axis is moved along x-axis with constant speed 1 m/sec. Then

induced e.m.f. in the rod will be-

(A) zero AB*) 25 volt (C) 20 volt (D) 15 volt
7~
P~ BLAUTHSK

7.
A conducting rod of length 7/ is hinged at point O, Itis fr:;e to rotate in a vertical plane

The rod 1s released from the position shown. The potential difference between the

two ends of the rod is proportional to-

(A) (B) 1* (C) sin © ﬂ (s1n )1

T 12 L.
O = ket Vg }_ﬁb“"! ‘ZZ".E’
Kt e =yt | €3 ¢

L o
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“Two coils A and E‘t'méeﬁicient of mutual 'inductance M =fﬂ“"-\1"1e magnetﬁ:-ﬂu;
passing through coil A change by 4 Weber in 10 seconds due to the change in current

in B. Then-
(A) change in current in B in this time interval is 0.5 A
H®”) the change in current in B in this time interval is 2A

(C) the change in current in B in this time interval is 8 A

(D) a change in current of 1 A in coil A will produce a change in flux passing through B

by 4 Weber
ﬁ, >~ X
A >
=" Als .
A¢’n > Yt V-9 4

.

-— -

|
Res'stance 2 each ware is 20). Then current through 19€1 resistor is -

x xP x xP.x x

T:: »
1un '3
AR
ln‘: - . 3#
X ()% XpP.x x B =] Tesla
L AB*) 0.1 mA (C) 0.2 mA

-
-

Y
- /X l(a-)tsp“%
-, gaﬁo"’ v
. AmY

- _
S -
an ol

Opp to Shriram Urban. Co-Op Bank, Near Tanishq Jewellery, Laxmi

e wires P.OQ Ind P.Q,, both are moving towards rightﬁﬁiﬂeed S cm/sec.

(D) 0.3 mA
B )
- v s BN
A Z <m T '
] N u

_/

y o Vv - MV pormA
& Qon -

Nagar - NAGPUR - 22 (Ph - 8329100890)

Scanned with CamScanner



SANTOSH YADAV PHYSICS ACADEMY EMI & AC || Practice Test Solutions

10.

gl . W
A non conducting ring of radius r has a charge Q. A magn)ﬁc field perpendicular to the

plane of the ring changes at the rate e . The torque experienced by the ring is-

dt

(A) zero 8
t

95

1) > @7%ds
ol aomi A d

11.
£ metal rod moves a3 constant velocity in a direction p:rpendiculd‘rqbwmngth. A

constant, uniform magnetic field exists in space in a direetion perpendicular to the rod
as well as its velocity . Select the correct statement (s) from the fallowing

(A)The entire rod i1s at the same electric potential X

{B®)There 1s an electric field in the rod. <

(C)The electric potential is highest at the centre of the rod and decreases towards 1S ¢

ends
(D) The electric potential is lowest at the centre of the rod, and increases towards its X

ends
> | T<
0
2 ([eow

o«
-

}Z/‘T -;—Clrz = (D) nr2Q

dB
e

Opp to Shriram Urban. Co-Op Bank, Near Tanishq Jewellery, Laxmi Nagar - NAGPUR - 22 (Ph - 8329100890)

Scanned with CamScanner



SANTOSH YADAV PHYSICS ACADEMY EMI & AC || Practice Test Solutions
12.

- -‘__'.-f ¥ " . '
£ smal' magnet 15 moving with constant velocity along the axis of d’&N shown In
the figure. Then correct graph between induced emf angd time is —

IUE = e

o
W

(C)

(A) (B)

£
N

13.
A thin circular ring Of area A is held perpendicular to a unifofm Mnetic field of

' L
induction B. A smal cut is made in ring and a galvanometer is connected across the
ends such that total resistance of the circuit is R. When the ring is suddenly squeezed

to zero area, the charge flowing through the galvanometer is -

BR AB B-A
(A) == ,y) — (C) ABR (D) —-=
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14,
=rL e el of hiadance r moves uniformly with a constant '.g(u-'h v\i} *he rod

pees ~ o, mg - *armby then the amount of lorce requited s -

3 (D) zero
L
15,
Find the steady ilatc"—ment through L, in the Fig. - N 1‘\:
i [ ]
A5 R
——
L,
\o >
I
L2
% AN Vol -
(A) 3 ¢ °y __ Vs D)} None of th
R (]R;L-Lm )Ru,u:: 0} ol these
PR TR

. L2 x Lo >
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16.
Mutual inductance in Fig. shown is —
b
opr—-—_P
3
e |1s
4 A y, b
L
i dx
llnb a » l-lf!h I
A) Zero B) --2- loge — loge 1+ —
(A) ®) “210g.2 7)) Piog.l1-

& atb
it [ 4T
T T A

24 .

17.

VMaich the { olumn:

L ]
C olumn-I
CA Tomerease current o a senes R X (P

o IE P' '5 ’
(]

‘B Toancrease phase angle i a senes
Rl circul F. L

(' To decrease the pl_m-:u:- | nné:lu i * (R)

series RI circunt Q, S

[} T decrease the current in a series (S)

Q)

b,

™
“al 9
\x
A
Wi

b

Column-11

decrease R

merease R

[ncrease frequency

Rl cireunt C?.ﬂ.

A A WP.S.B »PRC »Q.S:D »QR

HoA +PS B »QR.C »Q.5: D IF_R)Q\

—

X s S B »P.C »R.S:D »P
1) ’ 1]’1."&.}3-1}’.(' iQ‘R;U r S

Decrease [requency
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SR

1-b . a,
— |oge 1~ —
21 b

1‘7: :‘:6 (/fac’f)
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18.

_— ",
A w.rc carrying current |, lie on the axis of a conducting ring. The d‘lr/c‘-‘r.’t‘ibuﬂf the

nduced current in the ning, when | 1s decreasing at a steady rate s-

A

(A) clockwise

(B) anticlockwise

(C) anlernatively clock and anticlockwise
)D/ﬂ no nduced current (low in the ring

19.

_’Wj plate B will be positively charged
(B) plate A will be posilively charged

(C) none of the plates will be positively charged

D) all of the above

2).

——

- ‘ AN N
The north pole of a magnet is brought away from a coil, then the :Ilrectioh:ﬂ mduced

-

current will be- M

" & magnetic held rs 4:'1|re'.-:l'F'f.!I"r"n"r.J:u'rma!nlln.ar downwards through a metallic frame a{?)lnw
in the figure. On increasing the magnetic field-

ey

—

3

S N

(A) 1n the clockwise direction

y hin the anticlockwise direction

(C) imtially in the clockwise and then anticlockwise direction

(D) imtially in the anticlockwise and then clockwise direction,

EMI & AC || Practice Test Solutions
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21.
Plot the variation of emf across the inductor with respect time- A\f
R L o
":"ipb": ‘ ﬂ:‘ Y 'rll,'l
| l : bo-
E
B E [_I E A
(A) (B) {? (D)
‘ > > — ®

79

In an inductor of self-inductance L=2 mH, current thanges with time according to
' -

relation- | = t‘?e"t
N

At what time e.m.f. is zero ?

(A) 4s (B)3s A 25 (D)1s
-,k
ol - &= LAL 20
U
o

A

7l
-t “tg"’}o
atc +EVC

f::-;?;;j
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The current
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f an inductance coil varies Wi time 't’ according to followipg graph

1 £ L%I;I)
T;ﬂ)/ql\%‘ 5 LxS“'t’e'

wWhich one of the following graph shows the variations of voltage in the coil ?

N A0 > (ot

c
?
i
S
o
i

24,
The network shown in figure is part of a complete circuit. Mf at a certain instant the /
current (l}is 5 A, and decwj_mfw, thenV, -V, =
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25,

uullage across Ris 12 volt The voltage across C is —

(— MWW —y

VAP IRV Sy

(A)B vV
HoHZ
') 16 V f’ﬂ_ v
%mv V= Ab

(D) net possible to determine unless values of R and C are given

Qo G+ (1% 1

\/(’1,{- a;_:-h'-: S T

%;/cvdt'

26.
fi,=3sinmtandi; =4 cosmt. thenisis —

i ¥ .
n I

$i:
M Ssin(mt +53%) (B) 5 sin (ot + 37°)
(C) S sin {mt + 45°) (D)5 cos (vt + 53°)

50 Hz ac source AT '2'6 volts is connected across R and C aa%o:\.n in figure. The

Opp to Shriram Urban. Co-Op Bank, Near Tanishq Jewellery, Laxmi Nagar - NAGPUR - 22 (Ph - 8329100890)

Scanned with CamScanner



SANTOSH YADAV PHYSICS ACADEMY

27

EMI & AC || Practice Test Solutions

In a circuit an A.C. current and a D. C. current aféNpplied together. Thevexﬁressinn

of the instantaneous current is given as: i=3+6sinont

Then the rms value of the current is —
(A) 3 (B) 6 (C)3 /2
——t

F.{" - 55{——-;- 36 )&:’-wl--t- 36 fruwt

_ . /8
v - g+ 26xl + 0O

P~
Z - 27

Ty = J I* = J27 2307

N

28.
TN

V2 ENE

The series combination of resistance R and inductance L is connected to an alternating
source of e.m.f. e = 311 sin (100 nt). If the value of wattless current 1s 0.5A and the

'mpedance of the circuit is 311 €2, the power factor will be —
] J|"_
(A) ! (8) -
> g J?2
Vo = EZ
3 = Lox DU

Z i To=/R"

\V 3“5;""6&?”‘) OGA > / ‘hﬁé

’ XL . j :/‘% ‘“”
. ,

S AR

_,1_5)" A#—V(

L

(D) L
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29,
- il . ' » K
In the adjoiming A.C. circuit the voltmeter whose reading will ma‘aat resonance is-

(A) V,

30.
0 Statement-1 The number of turns in secondary coil ola transformer is 10 !
|

times the number of turns 1n pnmary. An output voltage of 15 V can be
obtained using acellot 1.5 V. VAo e
E, n, (aeed

Statement-2 This 1s because in a transformer,
p Ny WNs - ONP

(A} Both Statements are correct. VP - ISV L D ¢

_ ' N T T e e -
ytalenmnt | 1s correct & Statement-2 1s incorrect. Vi 1SV
*

) Statement-1 1s incorrect & Statement-2 1s correct.
- . St
(D) Both Statements are incorrect. |

31.
Rms value of the saw-tooth voltage of peak value Vo as shown\a figure —

.. B I

(A) —
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32,

) - n
In the given arcuit mﬁuerage power developed is — % \_

V=200 sin(250 1) volt
(A)SO.: watt )9}) 200 watt  (C) 150 J/» watt (D) 200 v: watt

Lyms H_ﬁ_:fﬂ'

33.
An LCR series circuil with 100 {2 resistance is connected to ﬂﬁ&nurce of 2;} Vv .:em-:_i
angular frequency 300 radians per second. When bnly the capacitance is removed, the
current lags behind the voltage by 602. When only the inductance is removed, the
current leads the voltage by 602. Then the current and power dissipated in LCR circuit
are respectively

(A) 1A, 200 watt (B) 1A, 400 watt (C) 2A, 200 watt }9}] 2A, 400 watt

uh) R(H‘I‘nv-l-)

XL:’SA xc}ﬁa' X/,

Xo-‘ﬁ’ﬂ v>17 pz I/
Y = ook
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3.
o~ Ny |\
A 100 volt AC source of frequency S00 Hz is connected to a L-C-R circuit with L = 8.1
mH, C=12.5 uF and R = 10 €, all connected in series. The potential difference across
the resistance is -
44«") 100 V (B) 200 V (C) 300V (D) 400 V
_ gl m¥! _jasml-
C C = £>10A Xc = L~
,:,_) C
.ZA,{-"C-'
_ __i_.‘?.--
2 aifﬂx /2 -S
. 25 Y,

3s.

Y

In an ac circuit, the current is given by i =4 sin t106rrt + 302) ampere. The current

becomes maximum first time (after t = l'JI at t equal to -

(A) (1/200) sec 1;3) (1/300) sec
(C) (1/50) sec (D) None of the above

’fﬁ*u(mﬂy 7

b@ﬂ“" ﬂ o
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36.
if iInstantaneous value of current is A
= 10sin (314 t) A,
then the average current for the half cycle will be -
(A) 10 A (8)7.07A  £*637A (D) 3.53 A
L -~ 2L
A
- ; H
= Z2x/l0 -~ 637
A

37.
“E.=200volt, R=250hm.L=0.1Hand C=10"F and the frequén&‘lrvariable, then
¥

the current at f=0 and f = » will be respectively -

- AW — mc.[mc-t\——{ —
zﬁ/" 0| A ‘("gp

'rﬁ,:ﬂw‘;’
(A) DA, B A (B)8 A, 0A (C)8 A, 8A MA,OA
_ L -0 7
]C_,D .z
f.0 L30 _
—
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38.
. il 2N )
The electric resonance is sharp in L-C-R circuit if in th'e}'rtuit -
(A) R is greater g"‘) R is smaller
(C)R=X_ or X, (D) Does not depend on R
S nevl = 1 L
A.lc
39.

f R = 100 €2 then the value of X and [ in the given circuit will be — ot \M i

. v
L ¢ R Vo320
MW TR0 -/

AHEO—Oo-1—0—
? W0\ 300\ N\
:
(A)BOO V, 2A (B) 300 V, 2A y)zzo V, 2.2A (D) 100 V, 2A
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140.
In resonating circuit value of inductance and capacitance is\U.lH and 200 jiF. For same

resonating frequency if value of inductance is 100H then necessary value of

capacitance in juF will be -

(A) 4 (/a‘/bz (C) 2 (D) 0.3

7(:—-5:1»4—
é-]c'l = L}(Z

MR LT

610"260 = I'chﬂ
C} < 0-2 MF

41.
A choke coil of negligible resistance carries 5 mA current when it is operated at 220 V.

The loss of power in the choke coil is -
W}Zera (B) 11 W (C) 44 x 10! W (D)1.1W

42,
e . Fat ~ ] -
Inan A.C. circuit, i = 5 sin (100t—;) ampere an AV, V =‘250 sin (100 t) volt. The power

WU watt

loss in the circuit will be -
(A) 20 volt (B) 40 volt (C) 1000 watt

P — Vm E--s CDJAP

-~ K00 xS (Cr

_ 0
T~ T2 e

\.\IBJJ
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43.
A d.c. voltage with appreciable riple expressed aﬂ—'\»vl + V, cos it I1s applied to a /

resistor R. The amount of heat generatea per second is given by -

(A) Y‘::;Y; M :YI;I; Vi (C) Vi ;;\' (D) None of these
'3 1 v, v .o v,V (0)in4- 1
b} V = ’fV’.CﬂJw*_+2," P:’F VM
— - -L &
t L=
=yt s AvY . avih

A A T S v

l
44. _ . _
'n LCR series AC circuit, the phase angle between cufréndand voltage is-

Aﬁ’) any angle between 0 and £ 7 / 2
(B) 1/ 2
(C) m

(D) any angle between O and m

45.
In a transformer, number of turns in t'he primary a}é'ldo and that in the SECDHdaI’{f
are 280. If current in primary is 4 A, then that in the secondary is -

(A) 4 A (C)6 A (D) 10 A
NP:“’ID E"'"‘
N, - 280 L2
N I:
N Zp o
121 R :-_I_:_'f-
AP0 L
gs- 8P
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16. 3 |

Statement-1: An e.m.fis induced in a closed loop where magnetic tlux s

varied. The induced E is not a conservating ficld. Coccey

Statement-2: The line integral of E .d 7 around the closed loop 1s non-

) Both Statements are correct,

(B3) Statement-1 is correct & Statement-2 s incorrect.
(C) Statement-1 1s incorrect & Statenrent-2 1s correct.
(D) Both Statements are incorrect.

L.
— 7 wd
F.dl 0 Co
17.
I ’ N ) i - _ - e —— LW
or il leren) et Lot s are piven o cach silatiem :"'T eoluimn | /

¥ L] L] L] :
el wll the coppeients e conmeoted aig s AN sounee o sune angular

|n'n|l.l1:|h NV i JUHD 1) s

I he imbormation ol [1||.I-|.' dillerene e bBoiw cu .ﬁ) : __,___1 'l,__.

e cnrent and source voltagee m cach sation ol cobumn s eiven f .lpa (= 00kF
colvmn 11

—[
e Howodp: Fo o
C vlumn-| C olumn 11 i- Ll
' J
[A) AW - ’ - ke Sl peGiNT e ¢ tas - —T
M *l-‘-.m & "J 1™ the maemitude o reginred q J0e7 500710 b

P'l.l*u.‘ it berene L

(1 W P, Oy the maemitude ot reguired 2 !
I I"‘h.l*ﬂ.‘ ditlletenee 1~ = 4 & ¢: F/"F
i) ‘W f:l - pr ‘ IRy the L’-.II.'IL‘_I_I‘I_ leads i phase E}HJ
o source voltage ]
(I AW TO000—— q S (S the current Les in phuse o Z ¥
ISY; T y =
ol g "l-u.'l|l"lg-..‘ 1/
v D) the traeimitude ol reguined L LS fL
s - = o d
I h_[ ml c_ ) KL il _JLM} "f}ﬂPHI_ I
A PQRUB PN O PROD QN " ¢ Lo aper) c ‘
(A PSS W QRG> PLD > QS ‘D s M#:Jnlﬂ' ) Ec &L
(1A »PR.B »P1.C » PQ.D » QT 4 | soo

' g
(I A r(}H_H yPOQ.C s PSSO QT

18.
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A coil having inductance and L and resistance R is cormected to a battery
L]

of emt g at

t = 0. If 1] and 1> are ime for 90% and 99% completion of current growth

_ t .
in the circuit. then t_l will be-

| 0
‘1;1/:: (B) 2: | (C) ]ﬂgjl (D) 2 loge10

To
ta~ ¢ Zo= Ly
| 90

{’_:..T |ov

49.

Statement-1 When a current {low 1n the coy of a transformer then its core
becomes hot. Cowmedd
Statement-2 The core of transtformer 1s made of ron Ca'rft/-’
A *) Both Statements are correct.

(13) Statement-1 1s correct & Statement-2 s incormect.
(C) Statement-1 s incorrect & Statement-2 1s correct.

(1)) Both Statements are icorrect.
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50,
A town situated 20km away from a pqwer plant gt:n‘t:r;lting power at 440
Voorequires 600 KW of electnic power at 220 V. The resistance of the two
wire line carmyving power s 0.4 €Q per km. The town gets power trom the
Line through a 3000 220V step down transtormer at a substation in the
town. Find the line power losses in the form of heat
(A S00 KW

(B*) 640 K“"‘/ (P; VI

(C) 8OO KW
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