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Some important numerical problems on electromagnetic induction

Illustration 1

Question: A capacitor of a capacity 0.1 pF is first charged and then discharged through a resistance of
10 megaohm. The time in which the potential will fall to half its original value is x log.2 sec.
Find x

Solution: The charge at any instant

q=0,e ''R¢, t=RClog, [%"j

If V is the potential of the capacitor after time t and Vy is the initial potential, then
D _CV% Vo
qg Cv V

t=RC |oge[\§j=107xo.1x10-6 log, 2 =1 x loge 2

x=1
Ilustration 2
Question: Two capacitors are charged in series by a 12 V battery.
What is the time constant of the circuit?
Solution: Effective capacitance _&3 2uF 12V I||| 1Q S
6+3 L
Total resistance =1+5=6Q
Time constant =CR =2x10°x 6 =12us
AV |

Illustration 3
Question: In the circuit diagram shown in figure. R = 10 Q. R ; L E p

|
L=5H,E=20V andi=2A. This current is decreasing at Q—AWV\—’—JWWHI—'

a rate of -1.0 A/s. Find V,, at this instant.

Solution: P.D. across inductor,
i
V=L % =(5)(-1.0)=-5 volt
Now, V,—iR-V,—E =V,
: Vi =Va—V, =E+iR+V,
=20+ (2) (10) -5 = 35 volt

PROFICIENCY TEST -1

The following questions deal with the basic concepts of this section. Answer the following
briefly. Go to the next section only if your score is at least 80%. Do not consult the Study Material while
attempting these questions.

1. For the circuit shown above the switch is closed
att=0, find
(a) the initial current through each resistor.
(b) steady state current through each resistor. 10v—" %109 %5 Q
(c) final energy stored in the capacitor.

—_ 2uF
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2. A solenoid has an inductance of 10 henry and a resistance of 2 ohms. It is connected to a 10 volt
battery. The time taken for the magnetic energy to reach %‘h of its maximum value is x loge2 sec.

Find the value of x?

3. For the circuit shown, the switch S is closed at t = 0, Q.
find
(@) the initial current through each resistor. L 1oy 1H 10

(b) steady state current through each resistor
(c) final energy stored in the inductor.

4. (@) In a R-L series circuit, the value of resistance is doubled. What is the change in the time
constant?
(b) In a R-C series circuit, the value of resistance is doubled, what is the change in time constant?

5. A charged capacitor has energy E = 10 pJ stored in it. It is connected to an inductor. What is the
maximum energy stored in the inductor?

| ANSWERS TO PROFICIENCY TEST - | |

1. (a) 1A, 2A
(b) 1A, 0
(c) 100

2. 5

3. (@) 6 A, 0, 6A
(b) 8A, 4A, 4A
(c)81J

4, (a) becomes half
(b) becomes double

5. 10 wd

llustration 4
Question: If the voltage (in volts) in an ac circuit is represented by the equation,

V=220+2 sin(314t-¢), (where tis in seconds)
Calculate (a) peak and rms value of the voltage (b) frequency of ac.
Solution: (a) For acvoltage,
V=V,sin (ot - ¢)
The peak value
Vo=220 42 =311V,
The rms value of voltage
Vo
J2
(b) As w=2nf, 2nf=314
314

2XT

Vims = 3 Vems =220V

ie., f= =50 Hz
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Illustration 5

Question:

The electric current in a circuit is given by i = iy (t/T) for some time. Calculate the rms current for

the period t=0to t=Tfor i, = 204/3 A.

Solution: The mean square current is
17 i2 i2
i2) =B @medi= 29 [trat="2
ag T T3 3
0 0
Thus, the rms current is
. 2 _ g
Irms = Iavg._ﬁ =20A
Ilustration 6
Question: An alternating voltage of 100 volt r.m.s. at a frequency of 400/x cycles/second is supplied to a
circuit containing a pure inductance of 0.01 H and a pure resistance of 6 ohms in series.
Calculate (i) the current, (ii) potential difference across the resistance, (iii) potential difference
across the inductance.
Solution: The impedance of L-R series circuit is given by
Z=[R*+(wl)* 1Y = [(R)* + 2nfL)1 ? =10Q
(i) R.M.S. value of current
€
Lrms = ;S = 10 amp
(ii) The potential difference across the resistance is given by
Vi=lms XR=60V
(iii) Potential difference across inductance is given by
Vi = lime % (L) = 80V
Ilustration 7
Question: An A.C. source of angular frequency o is fed across a resistor R and a capacitor C in series. The
current registered is i. If now the frequency of the source is changed to ®/3 (but maintaining the
same voltage), the current in the circuit is found to be halved. The ratio of reactance of
resistance at the original frequency is VX x 1071 . Find the value of x?
Solution: At angular frequency o, the current in R-C circuit is given by

€

e (i)

JR? + (1 0°C2)}
When frequency is changed to ®/3, the current is halved. Thus
i

Irms

& e
rns — rns - rns N (..)
2 JR*+1(0/3)°C?]  {R? +(9/w’C?)] )
1 2

JR? +(1/0°C2)} ) JR? +(9/0°C.)}

From equation (i) and (ii), we have

Solving this equation, we get 3R =
®°C?

. . - (VoC) 3
Hence, the ratio of reactance to resistance is Tz g = Xx=6
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Illustration 8

Question: A resistor of resistance R, an inductor of inductance L and a capacitor of capacitance C all are
connected in series with an a.c. supply. The resistance of R is 16 ohm and for a given frequency,
the inductive reactance of L is 24 ohm and capacitive reactance of Cis 12 ohm. If the current in
the circuit is 5 amp., find
(a) the potential difference across R, L and C
(b) the impedance of the circuit
(c) the voltage of a.c. supply

Solution: (a) Potential difference across resistance

Ve =iR =5 x16 = 80 volt

Potential difference across inductance
V,=ix(wl)=5x24 =120 volt
Potential difference across condenser
Ve=ix(1/wC)=5x12 =60 volt

2
(b) z= [|R? +(®L—ij

oC

= \/ [(16)? + (24 —12)?] =20 ohm

(c) The voltage of a.c. supply is given by
v =iZ=5x20=100 volt

Ilustration 9
Question: For the circuit shown in figure. Current in inductance is I L
_>—rn'r1'_
0.8 A while in capacitance is 0.6 A. The current drawn
from the source is x x 10™". Find the value of x? C
I A IC
R
N/
Solution: In this ac circuit € = gy sin ot is applied across an inductance and capacitance in parallel,
current in inductance will lag the applied voltage while across the capacitor will lead,
VvV . T I L
andso, /,= —sSINn| ot —— | =-0.8 cos ot —
L 2
\% yis c
lc= ——sin (mt+—} =+ 0.6 cos ot —>—||—
XC 2 I A IC
So the current drawn from the source, N\
I=1l,+lc=—0.2coswtie., |/|]=02A=>x=2 e
Ilustration 10
Question: An emf V, sin ot is applied to a circuit which consists of a self inductance L of negligible

resistance in series with a variable capacitor C. The capacitor is shunted by a variable resistance
R. Find the value of C for which the amplitude of the current is independent of R(L=%H, ® =
10° rad/sec)

Solution: To make the problem easy, let us make use of phasor algebra. The complex impedance, of the
circuit as shown in the figure.
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Z=jol+7. @
where Z' is complex impedence due to C and R in parallel vV =V, sin ot
and is given by C = R
1 . 1+ joCR
=4 J(DC :L L
Z" R R 00T —
or 7= R _ R(1- joCR)
1+ joCR 1+ ©°C%R?
e oL+ R(1- joCR)
=jo —_—_—
1+ ®’C*R?

~ R vl oL oCR?
1+ ®°C*R? 1+ ®°C*R?
The magnitude of Z is thus given by

2 2 )2
R oCR
- 22522 T ol - 2202
1+ 0°C“R") 1+ ®C°R
R? - ®’C%R* 20°LCR?
- g TOL 2~2p>212 2~2p2
1+ o C°R") 1+ CR)" 1+ C°R
R? -20°LCR?* ,,
T 252 oL
1+ ®C°R
The peak value of current will be independent of R, if Z or Z’is also independent of R. It is possible

or

when
R*- 20’ LCR*=0,
or C=1/20’L =1pF

a case will arise when resistance in the circuit is zero. The circuit is purely inductive or capacitive.
Ilustration 11

Question: A series LCR with R =20 Q), L = 1.5 H and C = 35 pF is connected to a variable frequency 200 V a.c.
supply. When the frequency of the supply equals the natural frequency of the circuit. What is
the average power transferred to the circuit in one complete cycle?

Solution: When the frequency of the supply equals the natural frequency of the circuit, resonance occurs.
Z=R=200ohm.
EI'I’TB :@
Z 20
Average power transferred/cycle
P=E,sims c0sO° =200x 10 x 1 =2000 watt

PROFICIENCY TEST -

The following questions deal with the basic concepts of this section. Answer the following
briefly. Go to the next section only if your score is at least 80%. Do not consult the Study Material while
attempting these questions.

=10A

’rms "

1. State whether the following statements are true or false giving reason in brief
@ dc is more dangerous than ac of same rms value.
(b) the average value of ac may be zero over half cycle.

2. Define reactance X and impedance Z. Can these be negative? If yes, when and what does it imply?
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Can an ac source be connected to a circuit and yet not delivering any power to it? If so under what
circumstances?

The potential difference V across and the current I flowing through an ac circuit is given by, V=5
cos ot; |1 = 2 sin ot
What is the power dissipated?

A 10 ohm electric iron is connected to 120 volt, 60 Hz wall outlet. What is the rms potential
difference on the electric iron?

What is the inductive reactance of a coil if the current through it is 20 mA and voltage across it is
100 Vv?

The electric current in an ac circuit is given by i = ig sin ot. What is the minimum time taken by
the current to change from its maximum value to the rms value for o = g rad/s.
Find the value of an inductance, which should be connected in series with a capacitor of

capacitance 5 pF, a resistance of 10 Q and an ac source of 50 Hz so that the power factor (PF) of
the circuit is unity. ( take 7 = 10)

The voltage and current in a series AC circuit are given by
V =V, cos otand i =iy (cos ot + g), where Vo =16 V,ip =4 A

What is the power dissipated in the circuit?

| ANSWERS TO PROFICIENCY TEST - | |

(a) False
(b) True

1
X =olL, Xc=——
L=® CTLC

Reactance can be negative when Xc > X,. It implies current leads the applied voltage in the circuit.
Yes, when the phase difference between voltage and current is 90°

Zero, as ¢ = 90°

120V

5kQ

1 sec

2H

16 W
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SOLVED OBJECIVE EXAMPLES

Example 1:
In the adjoining figure, the current in the steady state, in the 2 iy
Q resistor is (Internal resistance of battery can be neglected.) pl . 20 0
(a) 0.3A Lk
(b) 05 A A | 3 Q "i
(©  07A C 1Q
(d  09A A || WA—B
0.2 uF _
Y I
d |t AMN
6V 2.8 Q
Solution:

In the steady state, the condenser, C, does not allow any d.c. to pass through it. Hence, current in the AB
branch (i.e. 4 Q resistor) = 0. Hence current, i (i; + i) in the remaining circuit

_ 6V
~ 2.8Q+(6/5)Q
_ 6V
e}
=15A.
This current is divided between the resistors 2 Q and 3 Q. Hence, current through the 2 Q resistor
=15x E =09A.
5
(d)

Example 2:
A uniformly wound solenoidal coil of self-inductance 1.8 x 10 H and resistance 6Q is broken into two
identical coils. These induction coils are then connected in parallel across a 12 V battery of negligible
resistance. The time constant of the circuit is (neglect mutual induction between the coils)

@) gx 107°s (b)2x 107°s (©) ? x107%s (d)3x10°s
Solution:
The inductance of the circuit (L) is given by
1=i+i,whereL1:L2: E>< 107*H
L L L 2
= L=ﬁ=%x10‘4H

Similarly, resistance of the circuit: R = %Qzl.SQ

-4
time constant : 1= —=9-49>10" 5 105sec
15
(d)
Example 3:
The network shown in figure is part of a complete circuit. If
at a certain instant, the current is 5 A and is decreasing at 10 5 mH
the rate 10° A/s, the Vg — V, is ,&—W\,—_I }—f‘o’b’b’b’\—é
(@ 20V (b) 15V
() 10V d)5V 15V
Solution:
Moving from A to B
Va— Vg = (1x5)—(15)— (5 x 10°x 10°) —— W —— e
=_15V A 10 5mH B
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Vg —Va=15V; % is negative as i decreases with time.
(b)

Example 4:
If resistance of 100 Q and inductance of 0.5 henry and capacitance of 10 x 10° F are connected in
series through 50 Hertz a.c. supply. The impedance is
(a) 1.8765 Q (b) 18.76 O (c) 189.5Q (d) 101.3Q2

Solution:
HereR=100Q,L=05H,C=10°F

X=oL=2nrvL=100tx0.5=50 =
11 1 _10%
oC 2mvC  27x50x10x10°% =

C

2
Z= \/R2+(XL—XC)2 :\/(100)2+[50n—£J
T

= V359341 =189.5Q
)

Example 5:

In an L-R circuit, the value of L is [%} henry and the value R is 30 ohm. If in the circuit, an
T

alternating emf of 200 V rms value at 50 cycles per second is connected, the impedance of the circuit
and current will be

(a) 11.4 ohm, 17.5 amphere (b) 30 ohm, 6.5 ampere
(c) 40 ohm, 5 amphere  (d) 50 ohm, 4 ampere
Solution:
Here X, = o, =2nvL =40 Q2
R=30Q
7= R+ X2 = 302+40° =50Q
s = 15— 200 _ 4 o
z 50
(d)
Example 6:

A series LCR circuit is tuned to resonance. The impedance of the circuit now is

2 1/2 2
(@) Rz*(‘”“fo) ] (b) [R2+(mL)2+(miC) ]
r 2 1/2
(c) R2+(%—mL) ] (d)R

Solution:
At resonance

1/2

1
L-—)=0
(o mC)

So impedance (Z) =R
y (d)

Example 7:
An inductor of inductance 100 mH is connected in series with a resistance, a variable capacitance and
an AC source of frequency 2.0 kHz. The value of the capacitance so that maximum current may be
drawn into the circuit is
(a) 60 nF (b) 63 nF (c) 65 nF (d) 89 nF
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Solution:
This is an LCR series circuit; the current will be maximum when the net reactance is zero. For this,
i:(,)L
oC
1 1
or, C=—5—=— T =63 nF
oL 4n°x(2.0x10°s7)" (0.1H)
(b)
Example 8:

In an A.C. circuit, a resistance of R Q is connected in series with an inductance L. If phase angle
between voltage and current be 45°, the value of inductive reactance will be

(a) R/4 (b) R/2
(©R (d) cannot be found with given data
Solution:
tan ¢ = tan 45°
— XL
R
X|_ =R
(c)
Example 9:

An inductor coil joined to a 6 V battery draws a steady current of 12 A. This coil is connected to a
capacitor and an AC source of rms voltage 6 V in series. If the current in the circuit is in phase with
the emf, the rms current is
(@12 A (b) 20 A (c)8A (d)y24 A

Solution:

The resistance of the coil isR = ﬂ =05Q
12A

In this AC circuit, the current is in phase with the emf, this means that the net reactance of the circuit is zero.
The impedance is equal to the resistance. i.e.,
Z=05Q.

rms voltage _ 6V

The rms current = = =12 A
Z 050
(@)
Example 10:
A generator with an adjustable frequency of TEEO VWV
oscillation is connected to resistance, R = 100 L, R
Q, inductances,
L, = 17 mH and L, = 23 mH and E @ Ci= C—/— GCi—F
capacitances, C; =4 uF, C, = 2.5 uyF and C; =
3.5 pF. The resonant angular frequency of Lo
the circuit is ———o5s

(a) 0.5 rad/s

(b) 0.5 x 10* rad/s

(c) 2 rad/s

(d) 2 x 10~ rad/s

Solution:

Cerr =C1 +Co + C3
=4 uF+25uF+35uF
=10 uF

L= Ly + Ly
=1.7mH+23mH=4mH

Resonance frequency,

_ 1 _ 1 _10*
o= = =
JLetCer  J4x103a0a0¢ 2
(b)

= 0.5 x 10* rad/s.
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Example 11:
Figure shows an ac generator connected to a i(t)
“black box” through a pair of terminals. The
box contains an RLC circuit whose elements and
connections we do not know. Measurements
outside the box reveal that v(t) = (75 V) sin g t, &(t)
and @
i(t) = (1.2 A) sin (gt + 42°). Which one of the
following statements is correct?
(a) The power factor is sin 42° and the circuit
in the box is largely capacitive.
(b) The power factor is cos 42° and the circuit Xe > X,
consists of inductors and resistors. Cos@ = +Ve
(c) The rate at which the energy delivered to
the box by the generator is 66.88 W.
(d) The circuit consists of capacitors and
resistors and the rate at which the energy
delivered to the box by the generator is 33.4
W.

Solution:
V(t) = (75 V) sin o4t
i(t) = (1.2 A) sin (ogt + 42°)
Since the current leads the voltage by 42°, the circuit consists of resistors and capacitors. The power factor is

cos 42°,
The rate at which the energy is delivered to the box by the generator,

P = Vims irms COS ¢
= (EJM cos 42° =334 W

V2 ) V2
(d)

Example 12:

Which of the following plots may represent the reactance of

the series LC combination? ol

(a) 1 (b)3 O

(©)2 (d)4 L

) frequency
Solution:
1

Since Xic= oL — —
Lc— O oC
(d)

Example 13:
In RLC circuit, at a frequency v, the potential difference across each device are
(AVR)max = 8.8 V, (AVD)max = 2.6 V and (AVc)max = 7.4 V. The combined potential difference
(AV, + AV¢)max across the inductor and capacitor is
(@) 10V (b) 7.8V () 7.4V (d) 4.8V

Solution:
A phasor representing the alternating current and potential differences across the resistor, capacitor and
inductor in the RLC circuit.

& SIN Ot = iR sin (ot — ) + in X, sin (ot — ¢ + g)

+imXCsin(wt—¢—g)
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(V& . SIMt=0)+(V ), Si {wt_¢+gj
e i 107

VL + Ve

Vi s '{‘”t_‘“g}(\/c e S ir(mt—q)_;j

Vi Ve :(VL )max {3ir(wt—¢)COSg+Cos(oat—¢)sinﬂ
Ve e {Sir{wt ~§)cos” ~cos(ot —¢)sing}

= |V hex Ve e | c05 (@t = 9)

(Vi + V)max = (VOmax = (Vo)mex = 2.6 V = 7.4V )/
=—48V

) | =48V (AVL)max - (AVC m
max - .

(AVR)max

(at- 9

|(VL +Ve
' (d)
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SOLVED SUBJECTIVE EXAMPLES

3 uF B 1uF
Example 1: | | | |
In the diagram shown, find the potential difference
between the points A and B. I I I I
3 uF 1uF
1uF
P || Q
100
——ww—] C
A 20Q 100V
Solution:
The given circuit is equivalent to the following, which are self-explanatory.
3 uF 1uF 6 uF 2 ukF
h B f H B f
1 1 [ 1
[ | [l P || Q
1 I 1uF
3uF 1uF H glo Q
1uF A AWW— H C
P || Q 200 100V
100
3
AT oy 2
100 vV L || M
[ |
P 1l Q
1uF ;10 0
AWA— H |
20Q 100V

In the steady state, there is no current in the circuit. Hence the points P and Q are at the same potential as
points A and C. Similarly the potential between L and M is the same as that between points P and Q. The

capacitance across LM is %uF . Hence the charge

Q=CV= gxlo_exloo =150x10°C

The charge on each of the 6 puF and 2 pF is also 150 x 10°° C since they are connected in series. Thus the
potential difference between A and B is equal to that between the plates of 6 uF capacitance carrying the

charge Q.
-6
Hence the potential difference Vg :i=% =25V
6uF  6x10”
Example 2:

In an oscillating LC circuit, the energy is shared equally between the electric and magnetic fields. If L
=12 mH and C = 1.7 pF, how much time (in ps) is needed for this condition to arise, assuming an
initially fully charged capacitor.

Solution:
Total energy Ug =

1
EU E,max
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2 2
L: L e
2C 22C J2
Since, at t = 0, it is given that C has maximum charge, we have the solution to be

=

Q
= cosot > — = COoS mt
1=0Q 72

= ot=45° =~ rad
4
o=t 1 =7 x 10% rad/s
JLC J12x10°%)(1.7x10°%)
required t = ot_ 42 =112x10"s
® (7x10%)

SN t =112 ps

Example 3:
If a direct current of value a = 1 ampere is superimposed on an alternating current I = b sin t, when b
=4A, flowing through a wire, what is the effective value of the resulting current in the circuit?

dc

t
Solution:
As current at any instant in the circuit will be, 1= lg. + 1. =a + b sin ot
T 1/2
Ilzdt . 12
So, et = OT ={_FJ.(a+bsinu)'[)2 dt}
Idt X
0
T 1/2
ie., left = —I(a + 2absinot + b sin” ot)dt
T 0
but as

17 17 1
—Isinmt dt = 0 and —Jsinz otdt==
T TS 2

1/2
So, |eﬁ=[a2+%b2} = 3A

Example 4:
A 12 ohm resistance and an inductance of 0.05/% henry with negligible resistance are connected in
series. Across the end of this circuit is connected a 130 volt alternating voltage of frequency 50
cycles/second. Calculate the potential difference across the inductance.

Solution:
The impedance of the circuit is given by

7= J(R? + 02L%) = [[R? + (2nfL)?]

= JI12)? +{2x3.14x50x(0.05/3.14)}?] = |[(144+ 25) =13 ohm
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Current in the circuiti = E/Z = % =10 amp.

Inductive reactance of coil X, = oL = 2% fL

0.05
T

X|_227t><50><[ j:SOhm.

Potential difference across inductance
V,=ix X, =10x5=50volt.

Example 5:
A resistance of 10 ohm is joined in series with an inductance of 0.5 henry and a capacitor to obtain
maximum current. What will be the potential difference across the inductance. The current is being
supplied by 200 volts and 50 rad/s per second mains.
Solution:
The current in the circuit would be maximum when
oL = 1 or C= 1
oC ®’L

Here oL = 1/®C. So the impedance Z of the circuit

2
Z= \/{Rz{ml_—ic] } =R =10 ohm
(O]

| = E:@ =20 amp.
R 10
Potential difference across inductance

Vi=olL x1=500V

Example 6:
A 100 volt a.c. source of frequency 500 hertz is connected to LCR circuit with L = 8.1 milli-
henry, C = 12.5 microfarad and R = 10 ohm, all connected in series. Find the potential difference
across the resistance.

Solution:
The impedance of LCR circuit is given by

Z=\J[R? +(X_ ~Xc)?]
where X, = oL = 2xfL
=2 x3.14 x 500 x (8.1 x 10°%) = 25.4 ohm
W\ NS 1
oC 2nfC ~ 2.3.14x400x(12.5x10°°)

and Xc = =25.4 ohm

Z = J[(10)? +(25.4 - 25.4)2] =10 ohm
E/s 100volt
Z 10 ohm
Potential difference across resistance
VRr = lims X R =10 amp x 10 ohm
=100 volt.

=10 amp.

lims =

Example 7:
An LCR series circuit with 100 Q resistance is connected to an AC source of 200 V and angular
frequency 300 radians per second. When only the capacitance is removed, the current lags behind the
voltage by 60°. When only the inductance is removed, the current leads the voltage by 60°. Calculate
power dissipated in LCR circuit.

Solution:

tan 60° = (D—L or tan 60° = ULC
R R
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(@)

2
Impendance of circuit Z = \/{RZ J{mL—%j } =R

Current in the circuit

oL -1/ eC) _

But, tan¢ = R

0 (cos ¢ =1)

Now, P =% x 200 x2 x 1 = 200 watt.

Example 8:
A current of 4 A flows in a coil when connected to a 12 V d.c. source. If the same coil is connected to a

12 V, 50 rad/s, a.c. source, a current of 2.4 A flows in the circuit. The inductance of the coil is x x 107

H. Find x.
Solution:
When the coil is connected to a d.c. source, its resistance R is given by
=Y. 12_4q
I 4
When it is connected to a.c. source, the impedance Z of the coil is given by
Y
z=Ym _12 50
s 2.4

For a coil, Z = {[R? +(wL)?]

5= 4/[(3)? +(50L)?]
or 25 = [(3)* + (50 L)
Solving we get L = 0.08 henry = x =8

Example 9:
For a resistance R = 100 Q and capacitance C = 100 pF in series, the impedence is twice that of a
parallel combination of the same elements. What is the angular frequency of applied emf?

Solution: R
As shown in figure (a), in case of series combination, R I
7, =JR?+ X2 = [R* + (UC)? 1" c | |
In case of parallel combination, lo C
() ()
vV . VA T =/ N\
Ig= —sinwt and Ic = —sin| ot + —
R X 2 (A) (B)
So, |:|R+|C:!Sin®t+LCOS(Dt
R Xc
i.e., I =1lpsin (ot + ¢)
. Vv . Y
with lpcoso=— and lysinp = —
0COS ¢ R osing Xe

- o
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. 1 |1 (1Y
ie., P Y
Zo |R? (X¢

R
V1+ 0’C?R?
and as according to given problem,
Z,=2Zp, ie., 22=423
(R20°C?% +1) R?
22 =4 2 2~2
o°C (1+R“®“C")
ie,  (1+R%’C%)?=4R%’C?
or, 1+R’0’C’=2ReC

1/2

ie., Zp =

ie.,

or, (RoC—-1)>=0
1
or, 0= —,
RC
® =100 rad/s
MIND MAP
Lo [RE @l st 2. L-R circuit
i) Charging of capacitor
L ano _t g L (i) Growth of current
- rRe| . _E _®c -Rt
q=0o [1-eRC |, i=—eRC —
0 ( R iR = E (l-e L)
(i) Discharg:ng of capacitor (i) Decay of current
— = -Rt
R
v 4

TRANSIENT CURRENT
CIRCUIT

v

3. L-C oscillation
When a capcitor is charged up to Qo and
then connected to an inductor
(i) L_dl + g =
d C
(i) Q = Qqcos wt

(iii) i = -Qowsinet

TAIVA = 1

v b \/E




www.vartmaaninstitute.com

Same important numerical problems on electromagnetic induction

MIND MAP

1. (a) Instantaneous current
i =g sin (ot + ¢)
Instantaneous voltage
V =V sin (ot + ¢)
(b) Average current for positive half cycle
_ 20

=~ 0.637 i

lavg

b
Average voltage for positive half cycle

v
Vavg = Toz 0.637v,

(c) RMS current

. i .

Ims = —— = 0.707 iy
V2

RMS voltage
Vo

Vims = — = 0.707 vq
V2

3. Parallel AC circuit
(&) When L and R are in series with C in
parallel

1
Admittance (Y) = — = -
Z R+joL

(b) Resonance frequency (o)

_ |1 R?
P N
LC L2

(c) Dynamic resistance =

+joC

1

Y

4. Power = lins Vims COS ¢
where cos¢ is power factor

ALTERNATING CURRENT | "

CIRCUITS

2. Series AC circuit

(i) When only resistance is in ac circuit
(a.) Vo = |0R
(b) Voltage is in phase with current

(i) When only capacitor is in ac circuit

(@) Vo =ip Xc , where, X. = i
oC

(b) Voltage is lagging with current by g

(iiWhen only inductor is in ac circuit

(@) Vo = igX, where X, = oL

(b) Voltage is leading with current by n/2
(iv) Series LR circuit

Impedance (Z) = VR? +ol?
Phase angle, ¢ = tan™ (%Lj

(v) Series CR circuit

2
Impedance (Z) = ,|R? + (ij
oC

1
Phase angle, ¢ =tan™ | ——
gle. ¢ [wRC]

(vi) Series LCR - circuit

Impedance Z = \/RZ + (oL —i)2
oC

ol 1
oC

Phase angle ¢ = tan™ =

‘ (vii) Resonance frequency when L, C, R

. . 1
are in series Is, ® = —

N
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EXERCISE - |

10.

CBSE PROBLEMS

What is iron loss in a transformer?

Sketch a graph to show how the reactance of (i) a capacitor (ii) an inductor varies as a function of
frequency?

A capacitor blocks d.c. and allows a.c. Why?

A bulb connected in series with a solenoid is lit by a.c. source. If a soft iron core is introduced in
the solenoid, will the bulb glow brighter?

Derive an expression for the average power over a complete cycle of a.c. in a non-inductive circuit.

What is meant by r.m.s. value of a.c.? Derive an expression for r.m.s. value of alternating current
and emf.

Give the principle, construction, theory and working of an a.c. generator.
The core of a transformer is laminated, why?
When a current flows in the coil of a transformer, then why does its core become hot?

What is the maximum value of power factor? When does it occur?
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EXERCISE - 11

10.

11.

NEET-SINGLE CHOICE CORRECT

When the switch is closed, the initial current through the 1 10

Q resistor is AN

(@12 A (b)4 A A1 i

©3A @ SR XY
’ 5

A coil of inductance 1.0 H and resistance 100 Q is connected to a battery of emf 12 V. The energy
stored in the magnetic field associated with the coil at an instant 10 ms after the circuit is switched
on

(@14ml (b) 2.8 mJ (c)4.2ml (d) 5.6 mJ
The natural frequency of the circuit shown in the figure is C C
1 1 | | | |
Q) —— b
@ 2z+/LC ) v/ LC M N
2
c d) none of these
(c) T (d) L L

In a circuit containing an inductance of zero resistance, the current leads the applied a.c. voltage by
a phase angle of
(a) 90° (b) —90° (c) 0° (d) 180°

The resonant frequency of a circuit of negligible resistance containing one inductance of
50 mH and a capacitance of 500 pF connected in series is

5
@) & Hz (b) l Hz (c) % Hz (d) —1000 Hz
T T T T

In an a.c. circuit V & | are given by V = 100 sin (100 t) volts. | =100 sin (100t + 7/3) mA
The power dissipated in the circuit is
(a) 10" watt (b) 10 watt (c) 2.5 watt (d) 5 watt

A 20 volt a.c. is applied to a circuit consisting of a resistance and a coil with a negligible
resistance. If the voltage across the resistance is 12 volts, the voltage across the coil is
(a) 16 volt (b) 10 volt (c) 8 volt (d) 6 volt

A series combination of R, L, C is connected to an a.c. source. If the resistance is 3 Q and the
reactance is 4 Q, the power factor of the circuit is
(@ 0.4 (b) 0.6 (c)0.8 (d)1.0

In an LCR circuit, the capacitance is made one-fourth of its value when it is in resonance. Then
what should be the corresponding change in inductance, so that the circuit remains in resonance?
(@) 4 times (b) 1/4 times (c) 8 times (d) 2 times

An alternating current having peak value 14 A is used to heat a metal wire. To produce the same
heating effect, a constant i can be used where i is
@14 A (b) about 20 A ©7A (d) about 10 A

A step —down transformer transforms a supply line voltage of 2200 volt into 220 volt. The primary
coil has 5000 turns. The efficiency and power transmitted by the transformer are 90% and 8
kilowatt respectively. Then the number of turns in the secondary is

(a) 5000 (b) 50 (c) 500 (d)5
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16.
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18.

19.

20.

21.
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In an AC circuit, a resistance of R ohm is connected in series with an inductance L. If phase
difference between voltage and current be 45°, the value of inductive reactance will be

(@) R/4 (b) R/2

©R (d) cannot be found with the given data

A coil has an inductance of 0.7 H and is joined in series with a resistance of 220Q2. An alternating
emf of 220V at 50 Hz is applied to it. Then the wattless component of the current in the circuit is
(@) 5amp (b) 0.5 amp (c) 0.7 amp (d) 7amp

The voltage and current in a series AC circuit are given by V=V,cosotand I =1y (cos ot +

g). What is the power dissipated in the circuit?

Volo (b) 0 () Yolo (d) @volo

@ 2 4

The network shown in the figure is part of a complete circuit. If at a certain instant, the current | is
10 A, and is decreasing at a rate 10° A/s then V, — Vg is

| N 5mH
—TTT0000 ——e
A ._)_N\i\gv\_| |_/\/V\/\/v\_| B
5Vv 15V

(@) 20 V (b) 15V (c) 10V (d)5V

In the circuit of figure, what will be the reading of the voltmeter? 100V
(a) 300 V (b) 900 V oo

(c) 200 V (d) 400 V }—‘

O

200V, 50Hz

In a circuit shown in figure, what will be the readings of the voltmeter 1002
and ammeter if a.c. source of 200 V and 50 Hz is connected
(@) 800V, 2 A (b)300V,2A
(c)200V,2 A (d100V,2A 300V 300V V
S
200V, 50Hz

The root-mean-square value of an alternating current of 50 Hz frequency is 10 A. The time taken
by the alternating current in reaching from zero to maximum value and peak value will be

(@) 2x 102sand 14.14 A (b) 1x10°sand 7.07 A

(c)5x10°sand 7.07 A (d)5x10°%sand 14.14 A

A 120 volt AC source is connected across a pure inductor of inductance 0.70 Henry. If the
frequency of the source is 60 Hz, the current passing through the inductor is

(@) 4.55 A (b) 0.325 A

(c) 0.455 A (d)3.25A

In a LCR circuit capacitance is changed from C to 2C. For the resonant frequency to remain
unchanged, the inductance should be changed from L to
(4L (b) 2L
(c) L/2 (d) L/4

An alternating current flows through a circuit consisting of inductance L and resistance R.
Periodicity of the supply is o/2r. Which of the following is true?

(@) the limiting value of impedance is L for low frequency

(b) the limiting value of impedance for low frequency is R

(c) limiting value of impedance for high frequency is R

(d) the limiting value of impendence for low frequency is Lo
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The charge on either plate of the capacitor C as shown in the figure is E r

——wWW—
(a) CE (o) SERs R:
RZ + r VVVY
CER CER _MM,_| |_
(c) 2 (d) . R:
R, +r R, +r C

Alternating current cannot be measured by D.C. ammeter because
(@) A.C. can not pas through D.C. Ammeter

(b) A. C. changes direction

(c) Average value of current for complete cycle is zero

(d) D.C. Ammeter will get damaged

In a series R-L-C AC circuit, for a particular value of R, L and C, power supplied by the source is P at
resonance. If the value of inductance is halved, then the power from the source again at resonance is P
. Then

p

@ P == (b) P = 2P’ (C)P = 4P d) P =P’

In a circuit, capacitor (C =4 uF) is connected in series with a resistor (R = 2.5 M Q) with a battery
of 12 V having negligible internal resistance. Find the time after which potential difference across
capacitor becomes three times of potential difference across resistor (In2 = 0.693).

(@) 13.86s (b) 1.386 s (c) 6.93s (d)20s
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5.

EXERCISE - 111

1HHT-JEE- SINGLE CHOICE CORRECT

A capacitor of capacitance 10uF is charged to a potential of 1V. It is connected in parallel to an
inductor of inductance 10° H. The maximum current that will flow in the circuit has the value

(a) 1 pA ()  1mA (©) ~1000 mA

An inductor L and a capacitor C are connected in the circuit as
shown in the figure. The frequency of the power supply is
equal to the resonant frequency of the circuit. Which ammeter
will read zero ampere?

(a) As (b) A

(c) As (a) none of these

The magnitude of currents in different branches are shown in the
circuit. Then

(@) I =1+ I¢ if inductor and capacitor are pure

(b) I = I_— I¢ if inductor and capacitor are pure

(c) I =1+ I if inductor and capacitor are not pure

(d) I =1_— I¢ if inductor and capacitor are not pure

Two resistors of 10 Q and 20 Q and an ideal inductor of 10 H
are connected to a 2 V battery as shown in figure. At time
t =0, key K is closed. Then the initial and final currents through

(d) 100 mA
L
C
F—®
() )
)
E=E, in ot
L L
Ic
|
()
N4
10 H
100 200
[\ KA
A v
2V

List-11

11,

21,12

3 1,e

1.1, /(22)

the battery are
(@ —A-LA ) = A LA
15 '10 10 15
© 2ALA A 2A2A
15 10 15 25
Match List I (expression for current) with List Il (rms value of current) and select the correct answer.
List—I
A. | =1;sinotcosomt
B. I= Iosin(mt+zj
3
C. | =1,(sinwt+cosowt)
D. 1=1I,()
A B C D
(@) 4 2 1 3
(b) 4 2 3 1
(c) 2 4 3 1
(d) 2 4 1 3

In a region of uniform magnetic induction B = 1072 T, a circular coil of radius 30cm and resistance
7? ohm is rotated about an axis which is diameter of the coil. If the coil rotates at 200 rpm, the

amplitude of the alternating current induced in the coil is
(a) 4 ° mA (b) 30 mA (c) 6 mA

(d) 200 mA




www.vartmaaninstitute.com

10.

11.

12.

13.

14.

Same important numerical problems on electromagnetic induction

In the given circuit, the potential difference 1H 3Q

between point P and Q in steady state is .
(@) 40 V (b) 21 V PSRV E0 1 o
c) 18V d)18Vv

© © 20 o

A circular coil of radius 0.1 m has 80 turns of wire. If the magnetic field through the coil increases
from O to 2 tesla in 0.4 sec and the coil is connected to a 11 ohm resistor, what is the current (in A)
through the resistor during the 0.4 sec?

(@) (8/IMA (b) (7/8)A (c) 8A (d) 7A

The primary winding of a transformer has 100 turns and its secondary winding has 200 turns. The
primary is connected to an AC supply of 120V and the current flowing in it is 10A. The voltage
and the current in the secondary are

(a) 240V, 5A (b) 240V, 10A (c) 60V, 20A (d) 120V, 20A
In the figure, which voltmeter reads zero, when o is () P
equal to the resonant frequency of series LCR circuit? v, v,
(@ Va (b) V, AR
(c) V5 (d) None of these 100 10mQ 16yF

Vv

On
E = E; sin ot
()
\Z/

An ideal choke takes a current of 8 ampere when connected to an AC supply of 100 volt and 50Hz.
A pure resistor under the same conditions takes a current of 10 ampere. If the two are connected to
an AC supply of 150 volt and 40 Hz, then the current in a series combination of the above resistor
and inductor is

(@) 10 amp (b) 8 amp (c) 18 amp (d) (15/ J2 )amp
Current in Rs just after closing the switch and in steady L
state respectively, will be i I T
(2) 0,0 ) £ 0 E
R3
R % Rs

E . . 1 1
(c) 0, = (d) indeterminate —C Ry R

3

In the circuit shown in the figure at resonance. L
(a) The power factor is zero
(b) The current through the a.c. source is minimum C
(c) The current through the a.c. source is maximum R
(d) Currents through L and R are equal. L AMA_
€

N\

N
In the circuit shown in figure, the r.m.s. value of e is L R
5V and r.m.s. value of voltage drop across L is 3 V. — AT nN—-MWWWA___
The r.m.s. value of voltage across R will be
@2V (b)3Vv
(c)4Vv dov

()
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In the circuit shown in figure, the r.m.s. value of e is L R
5V and r.m.s. value of voltage drop across L is 3 V. — T ———— MMM
The r.m.s. value of voltage across R will be
@2V (b)3V
(c)4Vv (dov
()
NG

An AC source producing emf & = g, [cos (100 7 )t + cos (500 © s )t] is connected in series
with a capacitor and a resistor. The steady-state current in the circuit is found to be

i = iy cos [(100 ms™) t + ¢1] + i, cos [(500 st - ¢,], Then

(@) i1>1;

(b) il = iz

(©ii<iy

(d) the information is insufficient to find the relation between i; and i,.

In the a.c. circuit shown in figure, the supply voltage has a 1 1
. —H —uF
constant r.m.s. value ¢ but variable frequency f. Resonance 2n o
frequency in Hertz is —  OI0000— |
(@) 10 (b) 100
(c) 1000 (d) 200
200
(<)
\Z/
In the circuit shown in figure, the initial value of current 100
h h th fter closing the circuit (i.e., K
':S rough the battery after closing the circuit (i.e., K pressed) 100 100
(@0.2A (b) 0.24 A 5H
(c)0.3A (d) none of these
—"
6V K

The plates of a capacitor are charged to a potential difference of 320 volt and are then connected to
a resistor. The potential difference across the capacitor decays exponentially with time. After 1sec,
the potential difference between the plates of the capacitor is 240 V, then after 2 and 3 seconds
potential difference between the plates will be, respectively

(200Vand 180V  (b) 180V and 135V  (c) 160V and 80 V (d) 140 V and 20V

In the circuit shown in the figure, if value of R = 60 Q, C R
2

L
then the current flowing through the capacitor will be | MW
() 0.5 A (b) 0.25 A 10V 20V 15V
() 0.75 A () 1.0 A
=

—/

220V
(@) 0.1 mho (b) 0.25 mho 50 Hz

(c) 0.35 mho (d) 9.7 mho

The value of admittance in the adjoining circuit
shown in figure is .
R =10 X, = 20Q & Xc=40Q
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The reactance of a capacitor X¢ in an ac circuit varies with frequency of the source voltage. Which
one of the following represents this variation correctly?

@ x[ \ (0 xTC © x[ / (@ xl K

f— f —> f—
For the circuit shown in figure current in inductance is 0.8 A

while in capacitance is 0.6 A. What is the current drawn
from the source?

(a) 0.2 A (b) 0.4 A (c) 0.6 A

A capacitor is charged through a resistor of resistance X. If
the resistance is made 2X then the graph between log | and
t is (the dotted line represents the initial graph)

@P (b) Q (©)R

An inductor (L = 100 mH), a resistor (R = 100 Q) and a L
battery (E = 100 V) are initially connected in series as
shown in the figure. After a long time the battery is
disconnected after short circuiting the points A and B. The

current in the circuit 1 ms after the short circuit is A I I B
'E
@1A (b) /e A (c)eA (do01A
The current in 1 Q resistance and the charge stored in 10 20
the capacitor are V_EMMMT"’WW
(@) 5A, 10 uC (b) 7 A, 12 uC 5 2V 105 L L
(c)4A, 12uC (d)6 A, 6puC T T 30 TouF |6V
L AVAVAVAV VN




www.vartmaaninstitute.com

Same important numerical problems on electromagnetic induction

EXERCISE - IV

ONE OR MORE THAN ONE CHOICE CORRECT

1. Power factor may be one for
(a) pure inductor (b) pure capacitor (c) pure resistor (d) series LCR circuit
2. Current in circuit may be wattless if

(a) inductance in the circuit is zero
(b) resistance in the circuit is zero
(c) current is alternating

(d) reactance in the circuit is zero but inductance not zero.

3. Average power in an A.C. circuit is given by

E2ZR 2
0 > (d) IO |Z|COS¢
2(z1) 2

4, In an AC series circuit, the instantaneous current is zero when the instantaneous voltage is

() Eqms lims COS & (b) (Ims)°R (c)

maximum. Connected to the source may be
(a) pure inductor (b) pure capacitor

(c) pure resistor (d) combination of inductor and capacitor

5. A coil of inductance L and resistance R is connected across a d.c. I

source of emf E (of negligible internal resistance). The current in )
the circuit varies with time t as shown by curve (a). When one or (b)

more of parameters E, R and L are changed, the curve (b) is t
obtained. Steady state current is same in both the cases. Then

possible changes is/are

(a) E and R are kept constant and L is increased

(b) E and R are kept constant and L is decreased

(c) E and R are both halved and L is kept constant

(d) E and L are kept constant and R is decreased

In the circuit shown

R
(a) time constant is L/R e %R
(b) time constant is 2L/R L

(c) steady state current in inductor is 2E/R

(d) steady state current in inductor is E/R
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10.

11.

12.

In the circuit shown switch S is closed at time t = 0O, initially R

VWWW
capacitor is uncharged and initially current through the }——/‘mmmr
inductor is zero. Then S

(a) initial current through capacitor is E/2R ET

(b) initial rate of rise of current through inductor is E/L
(c) initial current through capacitor is E/R

(d) initial rate of rise of current through inductor is 2E/L

The S.1. unit of inductance Henry can be written as
(a) weber/ampere (b) volt-sec/ampere
(c) Joule/ampere® (d) ohm-second

If an alternating voltage is given by e =€, sin ot +e, cosmt the

JeZ +e?
(a) root mean square value of voltage is %

. . e +e
(b) average value of voltage over one time period —1—2

2 2
. |e; +e;
(c) root mean square value of voltage is | ——=

(d) average value of voltage over one time period is zero
A capacitor of capacitance 1 pF is charged to potential difference of 2V and is connected across

an inductor of 1 mH. At an instant when potential difference across capacitor is 1V, the current in
the circuit is i;. The maximum current through inductor is ig, then

(@) iy =+/4000 mA (b) i, =+/2000 mA
(c) i, =+/3000 mA (d) i; =+/1000 mA
An inductive reactance X, =100, a capacitive reactance Xc = 100 Q and resistance R

= 100 Q are connected in series to an a.c. source of e = 100 sin (50 t) volts. Which of the
following statements is/are correct.

(a) the maximum voltage across capacitor is 100 volts

(b) the impedance of the circuit is 100 Q

(c) the maximum voltage across inductor is 100 volts

(d) the maximum voltage across the combination is 100 volts

A circuit consists of a resistance and capacitance in series. An alternating emf of 180 volts and 100

cycle/sec frequency is applied to it. If rms value of current is 6 amp and power consumed in the
resistance is 360 watts then
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13.

14.

15.

(a) circuit impendence is 30 ohms
(b) capacitive reactance is 100 ohms
(c) circuit resistance is 10 ohm

(d) circuit resistance is 20 ohms

A circuit has resistance R = 10 Q and coil of inductance L = 15H in series. At any instant current
flowing through the circuit is i = 2t> — 4, then which of the following is/are correct

(a) voltage across the coil at t = 1 sec is 60V

(b) energy stored in the inductor at t = 1 sec is 30 J

(c) voltage at t = 2/3 sec is 60 V

(d) energy store in the inductor att = 2/3 sec is 30 J

An L-C-R series circuit with 100 Q resistance is connected to an ac source. When only the

. . . T . .
capacitance is removed, the current lags behind voltage by 1 When only the inductance is

removed, the current leads voltage by % Then

(a) Inductive reactance is 100 Q

(b) Capacitive reactance is 100 Q

(c) Impedance of L-C-R circuit is 100 Q

(d) maximum potential difference across inductor is equal to maximum potential difference across

capacitor when all are connected in circuit.

A leaky parallel plate capacitor is filled completely with a material having dielectric constant K =5
and electrical conductivity o. If initial charge on the capacitor is o, positive plate and negative

plate of capacitor are connected to each other by conducting wire at t = 0, then

. . ... be
(a) time constant of the circuit is —>
(e}

to

000 _ “5e,

€0

(b) current in the circuit at any time t is e

ot

(c) current in the circuit at any time tis % 1-e %
€

(d) none of these
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EXERCISE -V

MATCH THE FOLLOWING

Note: Each statement in column — I has only one match in column —II
1. Questions asked in column —I and answers are given in column-11, match the following

Column -1 Column - 11

. A current of 2A is flowing in given L-R circuit, voltage
across inductor and resistor are given. The voltage in volt
across a.c. source will be A. zero

240V

—

—>

100V

)
A\

Il1. If the given R-C circuit is connected to a 250 V ac source.
Capacitive reactance is Xc = 30 Q and resistance is R = 40
Q, the voltage in volt across capacitor will be
Xe =300 Reg00

250V

I11.  What will be the voltmeter reading in volt in the given
circuit (voltmeter and ammeter are ideal)

C. 260
Xc=4Q 90V
R=45Q

IVV. Inthe above question reading of ammeter in ampere is D. 150
2. In the given circuit diagram switch S is closed with position Ri=2Q (1) 2H

(1) at t = 0, and steady state reached after long time t = t, /—/‘d‘tfumv\i

and switch is shifted from position (1) to position (2) at t = 2 5

to AH 12v

R2 =4Q)
Column — | Column - 11

I.  Thecurrentin 4 Q just after t =0 A. 3A
Il.  The currentin 4 Q just before t=t, B. 2/3A
I11. The currentin 4 Q just after t = t, C. 2A
IV. The current in 4 Q after a very long time from the instant D. zero

when switch is shifted from (1) to (2)
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Note: Each statement in column — | has one or more than one match in column —II.

3. A capacitor of capacity C is fully charged with a battery of L
emf V, and connected through an inductor of inductance L ’——WW
through two switches S; and S, respectively as shown in the
figure. At t = 0, both switches S; and S, are closed. Given d >gsl
below are two columns. In column I, some conditions related 2 ¥
to system and in column Il, their corresponding times are 1]
given, match the column I with column II. C

Column -1 Column -11

I Charge on the capacitor is maximum A. TJLc

I1.  Current in the inductor is maximum B. =nvLC

I1l. Electrostatic energy stored in the system is maximum C. ﬁ\/ﬁ

2
IV. Magnetic energy stored in the system is maximum D 2nJ/LC

REASONING TYPE

Directions: Read the following questions and choose
(A) If both the statements are true and statement-2 is the correct explanation of statement-1.
(B) If both the statements are true but statement-2 is not the correct explanation of statement-1.
(C) If statement-1 is True and statement-2 is False.
(D) If statement-1 is False and statement-2 is True.

1. Statement-1: A resistance is connected to an ac source. Now a capacitor is included in the circuit.
The average power absorbed by the resistance will not be same.
Statement-2: By including a capacitor or an inductor in the circuit root mean square current and
power factor will be changed.

@ (A) (b) (B) © (© (d) (D)

2. Statement-1: In LCR series circuit, power factor can be improved by introducing a capacitor of
appropriate capacitance in the circuit.
Statement-2: By adjusting C, the value of Z can be made to approach R in ac circuit.

@ (A) (b) (B) (© (©) (d) (D)

3. Statement-1: Reactances of inductor and capacitor respectively vary linearly and inversely with
frequency.
Statement-2: Reactance of inductor and capacitor does not depend on the frequency.

(@) (A) (b) (B) (© (©) (d) (D)

4. Statement-1: In any a.c. series circuit, the applied instantaneous voltage is not equal to the algebraic
sum of the instantaneous voltage across the different elements of the circuit.
Statement-2: The voltage across different elements are not in phase only their phasor sum is equal
to the applied voltage.

@ (A) (b) (B) (© (©) (d) (D)

5. Statement-1: The average power over one complete cycle in a.c circuit cannot be negative.
Statement-2: A pure inductance or a pure capacitance does not consume average power.

(@ (A) (b) (B) (© (©) (d) (D)
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LINKED COMPREHENSION TYPE

Two capacitors P and Q of capacitance 2C and C are A F[s ? D
connected in series with an inductor of inductance L. Initially I | | I
capacitors are charged such that Vg -V, = 4V, and V¢ -Vp = 2C C
Vo (see figure). Maximum current in the circuit is I at t =
to L
1. Maximum current that will flow in the circuit is

6C C \Y, L Y, L
R S
()oL ()oL ()26C ()26C
2. Find the potential difference across capacitor P att =t,
V
@2 ()3 Ve (©) 2Vo © 2V,
3. Maximum energy stored in inductor is
(8 Tov? ®) Lev, (c) 3CV¢ o Yev?
2 6 2
4, Charge on capacitor Q att =t is
(@) 3CV, (b) 6CV, (c) CVy (d) zero

EXERCISE - VI

SUBJECTIVE PROBLEMS

1. A coil has a resistance of 10 Q and an inductance of 0.4 henry. It is connected to an AC source of
6.5V, 30 Hz. The average power consumed in the circuit is x x 10 W. Find the value of x.
T
2. Find the rms value for the saw-tooth +Vo
voltage of peak value V, = 10+/3 volts T
as shown in figure. Vv i
1 O__ 72 7 32T T
—Vo T/2 T 32T
3. The series and parallel circuits shown in figure have ]

the same impedance and the same power factor. If R
= 3Q and X = 4Q. The value of X; is a x 102 Q. Find

the value of a. R1§ a X,

py)

X
000

(@) (b)
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Rs

Find the potential difference ¢g — ¢ between the NVWW\—4 HC
plates of a capacitor C in the circuit shown in figure. l AllB
If the sources have emf’s E; =40V and E, = 1.0V E,
and the resistances are equal to Rz | R,
R, =10 Q, R, =20 Q, and R; = 30 Q. The internal —A\VWW —
resistance of the sources are negligible.

1

E:
The voltage across the capacitor C varies with /" Sw
time t as V = a(l-e ™) volts as shown in the o .
figure after the shorting of the switch Sw at the i
moment t = 0. Calculate the value of %in volts — E=10V T R =10Q T =k
ohm-pF. UV |

R=10

A metal rod OA of mass m =1 kg and length r = J2mis rotating with a constant angular speed ®
= g rad/s in a vertical plane about a horizontal axis at the end O. The free end A is arranged to
slide without friction along a fixed conducting circular ring in the same plane as that of rotation. A

5
uniform and constant magnetic induction B = 2T is applied perpendicular and into the plane of
rotation as shown in the Figure. An inductor L = 2H and an external resistance R = nQ are
connected through a switch S between the point O and a point C on the ring to form an electrical
circuit. Neglect the resistance of the ring and the rod. Initially, the switch is open. Switch is closed
attimet=0.

Calculate the torque required to maintain the constant angular speed at t = %s (given that the rod

OA was along the positive X-axis at t = 0).

In the circuit shown the switch S is shifted to position
2 from position 1 at t = 0, having been in position 1 for
a long time. The current in the circuit as a function of
time is | = a-b e, where a, b and ¢ are constants.

Find the value of %in M.K.S.Units - e=20V
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10.

Same important numerical problems on electromagnetic induction

In the circuit shown, if the power factor of the circuit C=1mF

is 1 and power factor of box is g Calculate the —{
reading of ammeter
(A -
_/

90V, 25rad/s

For the given LCR circuit. Calculate the Q factor

_ C=20uF
. o L=5H =
(voltage gain) of the circuit (WMM R200
)
\Z/

100V, 50/t Hz

In the given circuit, R, E;
Ey=3E,=2E;=6V A |
Rl = 2R4 =6Q C=
R3 = 2R2 =4Q N E R

R
C=5uF [ A 3
Find the charge on the capacitor in steady state.

:

Es R4
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ANSWERS

EXERCISE - 11

NEET-SINGLE CHOICE CORRECT

1. (b) 2. (b) 3. (a) 4. (b) 5. (a)
6. (c) 7. @) 8. (b) 9. (a) 10. (d)
11. (c) 12. (c) 13. (b) 14. (c) 15. (d)
16. (c) 17. (c) 18. (d) 19. (c) 20. (c)
21. (b) 22. (c) 23. (c) 24. (d) 25. (a)

EXERCISE - 111

HHT-JEE-SINGLE CHOICE CORRECT

1. (d) 2. (0 3. (b) 4. (a) 5. (a)
6. (c) 7. (a) 8. (a 9. (a) 10. (b)
11. (d) 12. (a) 13. (c) 14. (c) 15. (c)
16. (c) 17. (a) 18. (b) 19. (b) 20. ()
21. (d) 22. () 23. (b) 24. (b) 25. (b)

EXERCISE - IV

MORE THAN ONE CHOICE CORRECT

1. (cd) 2. (ab,c) 3. (ab,c,d) 4. (a,b,d) 5. (ac)
6. (a,d) 7. (b,c) 8. (ab,c,d) 9. (cd) 10. (a, ©)
11. (a,b,c,d) 12. (a,c) 13. (a, b) 14. (a,b,c,d) 15. (a,b)
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EXERCISE - V

MATCH THE FOLLOWING

1. I-C,II-D,II-A/IV-B
2. I-D,II-C, IlI-B,IV-A
3. I-B,D,II-AC, lI-BD,IV-A,C

REASONING TYPE

1. (a) 2. (a) 3. (c) 4. (a) 5. (b)

LINKED COMPREHENSION TYPE

1. (a) 2. (b) 3. () 4. (a)

| EXERCISE - VI |

SUBJECTIVE PROBLEMS

1. 625

2. 10V
3. 625
4, 1V
5. 100
6. 6 N-m
7. 1

8 3A

9 10

10.  12uC
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IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 1

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

An alternating current changes from a complete cycle in 1us, then the frequency in Hz will be -
(1) 10t (2) 50
(3) 100 (4) 108

An alternating voltage source is connected, in an A.C. circuit whose maximum value is
170 volt. The value of potential at a phase angle of 452 will be -

(1) 120.56 Volt (2) 110.12 Volt

(3) 240 Volt (4) Zero

In an ac circuit, the current is given by i = 4 sin (1007t + 302) ampere. The current becomes
maximum first time (after t =0) at t equal to -

(1) (1/200) sec (2) (1/300) sec

(3) (1/50) sec (4) None of the above

The instantaneous value of current in an ac circuit is I = 2 sin (1007t + 7t/3) A. The current at the
beginning (t = 0) will be -

(1)2v3 A (2) V3 A
(3) ?A (4) Zero

In A.C. circuit the average value per cycle of e.m.f. or current is -

(1) peak value /2 (2)0
(3) peak value (4) None of the above

The form factor for sinusoidal potential is -

(1) ©+2 (2)242 1
T T
O () 3

The r.m.s. value of potential due to superposition of given two alternating potentials E, = E; sin ot
and E, = E, cos ot will be -
(1) E, (2) 2E,

(3) Egv/2 (4)0

If the value of E,___is 5 volt, then the tolerance of the component in volt is -

(1)1 (2) %
(3) 5 (4)5+2

A mixer of 1000Q2 resistance is connected to an A.C. source of 200V and 50 cycle per sec. The
value of average potential difference across the mixer will be -

(1) 308 V (2) 264V

(3)220V (4)0

If instantaneous value of current is I =10 sin (314 t) A,
then the average current for the half cycle will be -
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Q.11

Q.12

Q.13

Q.14

Q.15

Q.16

Q.17

Q.18

Q.19

Q.20

Same important numerical problems on electromagnetic induction

(1)10A (2)7.07 A
(3)6.37A (4)3.53 A

The r.m.s. value of alternating current is 10 amp having frequency of 50 Hz. The time taken by the
current to increase from zero to maximum and the maximum value of current will be -

(1) 2x 1072 sec. and 14.14 amp

(2) 1 x 102 sec. and 7.07 amp

(3) 5x 1073 sec. and 7.07 amp

(4) 5 x 1073 sec. and 14.14 amp

In a circuit an a.c. current and a d, c. current are supplied together. The expression of the
instantaneous current is given as i = 3 + 6 sin wt. Then the rms value of the current is -

(1)3 (2)6

(3)342 (4)3+3

The emf and the current in a circuit are

E =12 sin (100~t) ;

I1=4sin (1007wt + 7 / 3) then -

(1) The current leads the emf by 602

(2) The current lags the emf by 602

(3) The emf leads the current by 602

(4) The phase difference between the current and the emf is zero

The direction of alternating current get changed in one cycle -
(1) two times (2) one time

(3) 50 times (4) 60 times

If the frequency of alternating potential is 50Hz then the direction of potential, changes in one

second by -
(1) 50 times (2) 100 times
(3) 200 times (4) 500 times

The time period of of alternating current with frequency of one KHz one second will be -
(1) 0.10 (2) 0.01
(3)1x1073 (4) 1x102

The value of alternating e.m.f. is e = 500 sin 1007t , then the frequency of this potential in Hz is -
(1) 25 (2) 50
(3)75 (4) 100

The frequency of an alternating current is 50Hz, then the time to complete one cycle for current
vector will be-

(1) 20 ms (2) 50 ms

(3) 100 ms (4)1s

In the above question, time taken by current to rise from zero to maximum is -

(2) isec (2) L sec
200 100

(3) L cec (4) 1 e
50 400

In the equation for A.C. I =1, sin ot, the current amplitude and frequency will respectively be -

1, 2 (2 o, ©

21 2 2n
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Q.21

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Q.29

Q.30

Q.31

(3) Ly — @)1, ©
2n
The sinusoidal voltage wave changes from 0 to maximum value of 100 volt. The voltage when the
phase angle is 302 will be -

(1) 70.7 volt (2) 50 volt

(3) 109 volt (4) - 100 volt

If the frequency of ac is 60 Hz the time difference corresponding to a phase difference of 602 is -
(1)60s (2)1s
(3)1/60s (4)1/360s

The domestic power supply is at 220 volt. The amplitude of emf will be -
(1) 220V (2) 110V
(3)311V (4) None of this

The phase difference between the current and the electromotive force in an ac circuit is /4
radian. If the frequency is 50 Hz, then the time difference corresponding to this phase difference,
will be -

(1)0.25s (2)0.02 s

(3)2.5ms (4) 25 ms

In A.C. circuit the ratio of virtual current and the r.m.s. current is —

(1) 0 (2) 0.5
(3)1 (4) V2
If the r.m.s. value of A.C.is | then peak to peak value is -
(1) \/E Irms/2 (2) Irms/‘/E
(3)242 1, (4) 21,
The average value or alternating current for half cycle in terms of | is -
) 2o 2)
T s
|
3) % 4)0
(3) 7 (4)

Sinusoidal peak potential is 200 volt with frequency 50Hz. It is represented by the equation -
(1) E =200 sin 50t

(2) E=200sin 314t

(3) E=200 /2 sin 50t

(4) E =200/ sin 314t

If the instantaneous value of currents is | = 100 sin 314t Amp. then the average of current in
Ampere for half cycle is -

(1) 100 (2) 70.7

(3) 63.7 (4)35.3

The equation of current in an ac circuit is I = 4 sin (100wt + ©t/6) ampere. The current at the
beginning (t = 0) will be -

(1)1A (2)2A

(3)3A (4)4A

RMS value of aci =i, cos ot + i, sin wt will be-
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Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

1, 1,
(1) 7 (i +1) @) 7 (i +1)

1, 1,
(3)ﬁ(ll+|2) (4)ﬁ(ll+|2)

The phase difference between the alternating current and voltage represented by the following
equation I =1 sin wt, E = E, cos (ot + 7t / 3), will be -

i 4n
(1) 3 (2) 3

i 51
(3) > (4) 3

The inductance of a resistance less coil is 0.5 Henry. In the coil the value of A.C. is
0.2 Amp whose frequency is 50Hz. The reactance of circuit is -

(1) 15.7 Q (2) 157Q

(3) 1.57Q (4) 757Q

The inductive reactance of a coil is 1000Q2. If its self inductance and frequency both are increased
two times then inductive reactance will be -

(1) 12000 © (2) 2000 ©2

(3) 4000 Q2 (4) 16000 Q

In an L-C-R series circuit R = 100, X, = 8Q and X, = 6Q the total impedance of the circuit is -

(1) 10.2Q (2) 17.20Q
(3) 10Q (4) None of the above

In the given figure, the potential difference is shown on R, L and C. The e.m.f. of source in volt is -
30V 60V 100V

C

(<)
e

(1)190 (2)70 (3) 50 (4) 40

In an LCR series circuit R = 1Q, X = 1000Qand X. = 1000Q2. A source of
100 m.volt is connected in the circuit the current in the circuit is -

(1) 100 mAmp (2) 1 pAmp

(3) 0.1 pAmp (4) 10 pAmp

Which of the following figure showing the phase relationship is correct phase diagram for an R—C
circuit-

|
v
(1) (2)
v I
i |
(4)
v:

(3)
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Q.39

Q.40

Q.41

Q.42

Q.43

Q.44

A coil of inductance 0.1 H is connected to an alternating voltage generator of voltage
E = 100 sin (100t) volt. The current flowing through the coil will be -

(1) 1=10+/2 sin (100t) A
(2) I =10+/2 cos (100t) A
(3) 1=—10sin (100t) A
(4)I=-10cos (100t) A

The vector diagram of the current and voltage in a given circuit is shown in the figure. The
components of the circuit will be -

450 E=200 volts

I=2A

(1) L-C-R (2) L-R
(3) L=C-R or L-R (4) C-R

Figure shows the variation of voltage with time for an ac I = I, sin ot flowing through a circuit -

N
XS

(1) Curve P is for R-L and Q for R—C circuit
(2) Curve P is for R—C and Q for R-L circuit
(3) Both are for R—C circuit
(4) Both are for R—L circuit

The power factor of the following circuit will be-

Xc=400
1
200V
@ § R=400Q
50H2Z
X,=100Q
r=40Q

(1)0.2 (2)0.4 (3)0.6 (4)0.8

In a circuit, the reactance of a coil is 20Q2 . If the inductance of the coil is 50 mH then angular
frequency of the current will be -

(1) 400 rad/sec (2) 1 rad/sec

(3) 2.5 rad/sec (4) 0.2 rad/sec

If a capacitor is connected to two different A.C. generators then the value of capacitive reactance
is -

(1) directly proportional to frequency

(2) inversely proportional to frequency

(3) independent of frequency

(4) inversely proportional to the square of frequency
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Q.45

Q.46

Q.47

Q.48

Q.49

Q.50

Q.51

Q.52

Q.53

Alternating current lead the applied e.m.f. by /2 when the circuit consists of -
(1) only resistance

(2) only capacitor

(3) only an inductance coil

(4) capacitor and resistance both

The reactance of a capacitor is X; for frequency n, and X, for frequency n, then X, : X, is -
(1)1:12 (2)n,:n,
(3)n,:n; (4)n2:n?

A coil has reactance of 100Q2 when frequency is 50Hz. If the frequency becomes 150Hz, then the
reactance will be -

(1) 1002 (2) 300

(3) 4502 (4) 6002

In pure inductive circuit, the curves between frequency f and inductive reactance 1/X is -

f f
1 1
X, X,
(3) (4)
f f

In pure capacitive circuit if the frequency of A.C. is doubled, then the value of capacitive
reactance will become -

(1) Two times (2) 1/2 times

(3) No change (4) 1/4 times

In an A.C. circuit, a capacitor of 1uF value is connected to a source of frequency
1000 rad/sec. The value of capacitive reactance will be -

(1) 10Q (2) 1002

(3) 10002 (4) 10,0002

In an A.C. circuit capacitance of 5uF has a reactance as Floo Q. The frequency of A.C. in MHz will

be -
(1) 1000/ (2) 100/
(3) 200 (4) 5000

Inan A.C. circuit X, = 300Q2, X, = 200Q2 and R = 100€2 the impedance of circuit is -
(1) 6002 (2) 20002
(3) 141Q (4) None of the above

A resistance of 50Q, an inductance of 20/ Henry and a capacitor of 5/ uF are connected in
series with an A.C. source of 230 volt and 50 Hz. The impedance of circuit is-

(1) 5Q (2) 50Q2

(3) 5KQ (4) 500Q
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Q.54

Q.55

Q.56

Q.57

Q.58

Q.59

Q.60

Q.61

In an L-C—R series circuit R = +/5 QX =9Q and X, = 7Q. If applied voltage in the circuit is 50 volt

then impedance of the circuit in ohm then impedance of the circuit in ohm will be -
(1)2 (2)3

(3) 25 (4) 35

The potential difference between the ends of a resistance R is V; between the ends of capacitor is
V. = 2V, and between the ends of inductance is V, = 3V,, then the alternating potential of the
source in terms of V will be -

(1) V2V, (2) V,

(3) Ve/ V2 (4) 5V,

In an A.C. circuit the impedance is Z = 100/ 302 Q), then the resistance of the circuit in ohm will
be -
(1) 50 (2) 100

(3)50+/3 (4) 1003

In an LCR circuit, the voltages across the components are V|, V. and V, respectively. The voltage
of source will be -

(1) [Vg+V + V]

(2) [Vg + V{ + VE]2

(3) [Vg + (v + V)2

(4) [Vg + (V= V)2

In an electric circuit the applied alternating emf is given by E = 100 sin (314 t) volt, and current
flowing I = sin (314t + ©t /3). Then the impedance of the circuit is (in ohm) -

(1) 100 /2 (2) 100

(3) 1002 (4) None of the above

The percentage increase in the impedance of an ac circuit, when its power factor changes form
0.866 to 0.5 is (Resistance constant) -

(1) 73.2% (2) 86.6%
(3) 90.8% (4) 66.6%

The impedance of the given circuit will be -

15002
©)
0000000
200Q2
(1) 50 ohm (2) 150 ohm
(3) 200 ohm (4) 250 ohm

The impedance of the given circuit will be -
150Q 1pF

(1) zero (2) Infinite
(3) 55 ohm (4) 2500 ohm
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Q.62

Q.63

Q.64

Q.65

If E, = 200 volt, R = 25 ohm. L = 0.1 H and C = 10~ F and the frequency is variable, then the
current at f = 0 and f = oo will be respectively -

R L c

(1)0A, 8A (2)8A,0A
(3)8A,8A (4)0A, 0A

The impedance of the circuit given will be -

100Q2 10pF

(1) Zero (2) Infinite
(3) 110 ohm (4) 90 ohm

A coil of resistance R and inductance L is connected to a cell of emf E volt. The current flowing
through the coil will be -

(1) E/R (2) E/L

(3) —= @ -

VL? +R? L?> +R?

In a certain circuit E = 200 cos (314t) and I = sin (314t + ©/4). Their vector representation is -
/4 E
(1)
|
|
(2) i
/4
E
3n/4 E
(3)
|
|
(4)
E

3n/4
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Q.66

Q.67

Q.68

Q.69

Q.70

Q.71

Q.72

Q.73

Q.74

Q.75

Same important numerical problems on electromagnetic induction

In question (65) reactance X will be -

(1) 70.7 ohm (2) 0.707 ohm
(3) 100 ohm (4) 141 obhm
In question (65) the power factor is -
(1) 0.5 (2) 0.707
(3)0.85 (4)1.0

The electric resonance is sharp in L-C-R circuit if in the circuit -
(1) Ris greater (2) Riis smaller
(3) R=X_ or X, (4) Does not depend on R

In a series resonant L—C—R circuit, if L is increased by 25% and C is decreased by 20%, then the
resonant frequency will -

(1) Increase by 10%

(2) Decrease by 10%

(3) Remain unchanged

(4) Increase by 2.5%

If R =100 Q then the value of X and I in the given circuit will be -

L C R
‘_

'@A 300V 300V XV
~50Hz
~220Hz
(1) 800V, 2A (2) 300V, 2A
(3)220V, 2.2A (4) 100 V, 2A

In question (70) the value of inductance will be-
(1) 0.12 H (2) 0.24 H
(3)0.31H (4)0.43 H

In an LCR. series circuit the resonating frequency can be decreased by -
(1) Decreasing the value of C

(2) Decreasing the value of L

(3) Decreasing both the values of L and C

(4) Increasing the value of C

Which of the following statements is correct for L-C—R series combination in the condition of
resonance -

(1) Resistance is zero

(2) Impedance is zero

(3) Reactance is zero

(4) Resistance, impedance and reactance all are zero

In an LCR circuit, the resonating frequency is 500 kHz. If the value of L is increased two times and

value of Cis decreased % times, then the new resonating frequency in kHz will be -

(1)250  (2)500  (3) 1000  (4) 2000

In resonating circuit value of inductance and capacitance is 0.1H and 200 pF. For same resonating
frequency if value of inductance is 100H then necessary value of capacitance in uF will be -
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Q.76

Q.77

Q.78

Q.79

Q.80

Q.81

Q.82

Q.83

Q.84

Same important numerical problems on electromagnetic induction

(1) 4 (2)0.2 (3)2 (4)0.3

The inductance of the motor of a fan is 1.0 H. To run the fan at 50 Hz the capacitance of the
capacitor that will cancel its inductive reactance, will be -

(1) 10 uF (2) 40 pF

(3) 0.4 uF (4) 0.04 pF

In ac circuit at resonance -
(1) Impedance =R

oC

(3) The voltages across L and C are in the same phase
(4) The phase difference of current in C relative to source voltage is

(2) Impedance = [Q)L _ij

An ac circuit resonates at a frequency of 10 kHz. If its frequency is increased to 11 kHz, then -
(1) Impedance will increase by 1.1 times

(2) Impedance will remain unchanged

(3) Impedance will increase and become inductive

(4) Impedance will increase and become capacitive

In an ac circuit 6 ohm resistor, an inductor of 4 ohm and a capacitor of 12 ohm are connected n
series with an ac source of 100 volt (rms). The average power dissipated in the circuit will be -

(1) 600 W (2) 500 W

(3) 400 W (4) 200 W

In an ac circuit emf and current are E = 5 cos ot volt and I = 2 sin ot ampere respectively. The
average power dissipated in this circuit will be -

(1)10 W (2) 2.5 W

(3)5W (4) Zero

The equations of alternating e.m.f. and current in an A.C. circuit are E = 5 cos ot volt and
I =2 sin ot ampere respectively. The average power loss in this circuit will be -

(1) 1 watt (2) 2.5 watt

(3) 3 watt (4) Zero

The series combination of resistance R and inductance L is connected to an alternating source of
e.m.f. e =311 sin (100 =t). If the value of wattless current is 0.5A and the impedance of the circuit
is 311€2, the power factor will be -

1 1
1) = 2) —
()2 ()ﬁ
1 1
B) = (4) =
V3 V5
In an L-C-R series circuit the loss of power is in -
(1) Only R (2) Only L
(3)Only C (4) bothLand C

In an ac circuit the readings of an ammeter and a voltmeter are 10 A and 25 volt respectively, the
power in the circuit will be -

(1) More than 250 W

(2) Always less than 250 W

(3) 250 W
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(4) Less than 250 W or 250 W

A choke coil of 100 ohm and 1 H is connected to a generator of E = 200 sin (100t) volt. The
average power dissipated will be -

(1) Zero (2) 200 W

(3) 141 W (4) 100 W

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 -

(1) Zero (211w

(3) 44 x 103 W (4)1.1W

The ratio of apparent power and average power in an A.C. circuit is equal to -
(1) Reciprocal of power factor

(2) Efficiency

(3) Power factor

(4) Form factor

In an A.C. circuit, a resistance of 3Q, an inductance coil of 4Q2 and a condenser of 8( are
connected in series with an A.C. source of 50 volt (R.M.S.). The average power loss in the circuit
will be -

(1) 600 watt (2) 500 watt

(3) 400 watt (4) 300 watt

Inan A.C. circuit, i =5 sin (100t—g) ampere an A,V, V. =200 sin (100 t) volt. The power loss in the

circuit will be -
(1) 20 volt (2) 40 volt
(3) 1000 watt (4) 0 watt

When N identical bulbs are connected in parallel, total power consumption is P, what would be
the power consumption when they connected in series-
(a)p (2) PN (3) P/N (4) P/N?

Two bulbs of 500 watt and 300 watt work on 200 volt r.m.s. the ratio of their resistances will be-
(1)25:9 (2)3:5 (3)9:25 (4)5:9

An air core coil and an electric bulb are connected in series with an A.C. source. If an iron rod is
put in the coil, then the intensity of bulb’s will-

(1) Be same (2) Increase

(3) Decrease (4) Decrease, increase

If a bulb and a coil are connected in series with D.C. source and a iron core put in the coil then the
glowing of bulb -

(1) Decreases (2) Increases

(3) No change (4) zero

Three bulbs of 40, 60 and 100 watt are connected in series with the source of 200 volt. Then
which of the bulb will be glowing the most -

(1) 100 watt

(2) 60 watt

(3) 40 watt

(4) All are glowing equally

If two bulbs each of 220V, 30 watt are connected in series, then we get electric power as -
(1) 60 watt (2) 15 watt
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(3) 6 watt (4) 30 watt
Q.96 Two electric bulbs of 100 watt (220 volt) are connected in series and these are connected with
other bulb of 100W (220V) in parallel then total power in watt will be -
100W @ Q 100w
@ 100W
~\220V/(50H2)
(1) 300 watt (2) 50 watt
(3) 150 watt (4) 25 watt
Q.97 The A.C. meters are based on the principle of -
(1) Heating effect
(2) magnetic effect
(3) Chemical effect
(4) Electromagnetic effect
Q.98 The correctly marked ammeter for A.C. current is shown in -
wll LI
0123456738
]
) 01 2 3
3| ] ]
(3) 0 12 34
(4) None of these
Q.99 Alternating current can not be measured by direct current meters, because -
(1) alternating current can not pass through an ammeter
(2) the average value of current for complete cycle is zero
(3) some amount of alternating current is destroyed in the ammeter
(4) None of these
Q.100 The A.C. meters measure its -
(1) root mean square value
(2) peak value
(3) square mean value
(4) None of the above
IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 2
Q.1 The self inductance of a choke coil is 10mH. When it is connected with a 10V D.C. source, then
the loss of power is 20 watt. When it is connected with 10 volt A.C. source loss of power is 10
watt. The frequency of A.C. source will be -
(1) 50Hz (2) 60Hz
(3) 80Hz (4) 100Hz
Q.2 We have two cables of copper of same length. In one, only one wire of cross—section area A and

in second ten wires each of cross—section area A/10 are present. When A.C. and D.C. flow in it.
Choose the correct cable for better efficiency -

(1) Only one wire for D.C. and the other for A.C

(2) Only one wire for A.C. and the other for D.C.
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Q.10

(3) Any wire for D.C. but only multy—wire cable for A.C.
(4) Only one wire for D.C. and only multy—wire packet for A.C.

In a series LCR circuit L= 1H, C = 6.25 uF and R = 1 ohm. Its quality factor is -
(1) 400 (2) 200
(3) 125 (4) 25

A bulb of rated values 60 V and 10 W is connected in series with a source of 100 V and 50 Hz. The
coefficient of self induction of a coil to be connected in series for its operation will be -

(1) 1.53 H (2) 2.15 H

(3)3.27H (4)3.89 H

Two identical bulbs B, and B, are connected to an ac source. B is connected in series with a coil of
100 mH and B, with a capacitor of 10 pF as shown in the figure. The brightness of B, and B, will
be-

100mH @ B:
—0000000"

| ]
1T

0]

220V
(1) Same in both
(2) More in B,
(3) Depending on the frequency of the source
(4) More in B,

An L—C-R series circuit with a resistance of 100 ohm is connected to an ac source of 200 V (rms) and
angular frequency 300 rad/s. When only the capacitor is removed. the current lags behind the voltage
by 602. When only the inductor is removed , the current leads with the voltage by 602. The average
power dissipated is-

(1) 50W  (2) 100 W (3) 200 W (4) 400 W

A coil when connected to a dc source of 12 V, carries a current of 4 A. If this coil is connected to
an ac source of 12 V and 50 rad/s, then it carries a current of 2.4 A. The inductance of the coil is -
(1) 48 H (2)4H

(3)12.5H (4) 8 x 102 H

Waves of wavelength 300 m are transmitted from a broadcasting station. If a capacitor f
2.4 pFis used in a resonant circuit for these waves, then the inductance of coil used will be-

(1) 105 H (2) 1.056 x 102 H

(3) 10.56 x108H  (4)105.6 x 108 H

A generator of 100 V (rms) is connected in an ac circuit and 1 A (rms) current is flowing in the
circuit. If the phase difference between the voltage and the current is ©t/3. then the average
power consumption and the power factor of the circuit will be -

(1) 50 W, 0.86 (2) 100 W, 0.86

(3) 100 W, 0.5 (4)50W, 0.5

When a current of 0.5 A (rms) is passed through a coil, its reactance and power loss are found to
be 25 ohm and 16 W. The impedance of the coil is -

(1) 50 ohm (2) 68.7 ohm

(3) 76.4 ohm (4) 92.3 ohm
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In the adjoining A.C. circuit the voltmeter whose reading will be zero at resonance is -

2
—aooogor— | ANW—
L I C R
Y
)
1\
(1) v, (2) v,
(3)V, (4)V,

In the above problem, the two voltmeters whose readings are equal, will be -
(1) V,and V, (2) V,and V,
(3) V,and V, (4)V,and V,

In Q.11, if oL /R =10 and V, = 100 volt then reading of V, will be -

(1) 10 volt (2) 100 volt
(3) 1000 volt (4) uncertain

2.5/ uF capacitor and a 3000—ohm resistance are joined in series to an a.c. source of 200 volt
and 50 sec™! frequency. The power factor of the circuit and the power dissipated in it will
respectively -

(1) 0.6, 0.06W (2) 0.06, 0.6W

(3) 0.6, 4.8W (4) 4.8, 0.6W

The current through 'a' wire changes with time according to the equation | = Jt. The correct
value of the rms current within the time interval t = 2 to t = 4s will be -

(1)V3A (2)3 A

(3)3 V3 A (4) None of the above

The time required for a 50 Hz alternating current to increase from zero to 70.7% of its peak value
is -

(1) 2.5ms (2) 20 ms

(3)20ms (4) 14.14 ms

Figure 92 shows an AC generator connected to a “block box” through a pair of terminals. The box
contains possible R,L, C or their combination, whose elements and arrangements are not known
to us. Measurements outside the box reveals that

e =75 sin (o t) volt,

i =1.5sin (ot +452) amp
then, the wrong statement is -

©) 2

(1) There must be a capacitor in the box

(2) There must be an inductor in the box
(3) There must be a resistance in the box
(4) The power factor is 0.707

In ac circuit contains a pure capacitor, across which an ac emf e = 100 sin (1000t), volt
is applied. If the peak value of the current is 200 mA, then the value of the capacitor is -
(1) 2 uF (2) 20 pF
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(3)5 uF (4) 500uF

In a series LCR circuit C = 25 puF, L = 0.1 H and R = 25Q. When an ac source of emf
e =311 sin (314t) then the impedance is -

(1) 99 ohm (2) 80 ohm

(3) 57 ohm (4) 25 ohm

Consider two cables A and B. In A, a single copper wire of cross—sectional area x is used, while in
B, a bunch of 15 wires each of cross—sectional area x/15 is used. Then for the flow of high
frequency AC, the -

(1) Cable A is more suitable then B

(2) Cable B is more suitable then A

(3) Both cables are equally suitable

(4) Nothing specific can be predicted

An ac circuit contains a resistance R and a reactance X. If the impedance of the circuit is given by Z
=50 £n/6.

Then the resistance and the reactance are, respectively (in ohms) -

(1) Zero ; 50 (2)25 /3 ;25

(3)25;25 /3 (4) 25; 25

In a series LCR circuit with R = 11 ohm, the instantaneous value of the current i in the circuit and
instantaneous value of the applied ac emf e, are respectively -

i =200 mA, e =110 volt
If the phase difference between the current and voltage is ©t/3, then the instantaneous ac power
in the circuit is —
(1) 22w (2) 0.44W
(3)0.22wW (4) None of the above

A d.c. voltage with appreciable riple expressed as V=V, + V, cos wt is applied to a resistor R. The
amount of heat generated per second is given by -

1 \VAERVE: 5 2VE + V2
(1) == (2) ———=
2R 2R
VP +2VZ
(3) % (4) None of these
. . ) W . gt . .
The electric current in a circuit is given by i=-2 for some time. The rms current for the period t
T

=0 to t=1 will be-

g do
W @5

i i
@b @'

A series AC circuit has a resistance of 4Q2 and an inductor of reactance 3Q2. The impedance of the
circuit is z,. Now a capacitor of reactance 6Q is connected in the series of above combination, the

. z .
impedance becomes z,, Then =L will be-

Z,
(1)1:1 (2)5:4
(3)4:5 (4)2:1

An AC source is rated 220 V, 50 Hz. The average voltage is calculated in a time interval of 0.01 s,
It -
(1) must be zero (2) may be zero
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(3) is never zero (4)is 20 volt

V2
An AC ammeter is used to measure current in a circuit. When a given direct current passes
through the circuit, the AC ammeter reads 3A. When another alternating current passes through
the circuit the AC ammeter reads 4 A, then reading of this ammeter if DC and AC flow through the
circuit simultaneously is-
(1)3A (2)4 A (3)7A (4)5A

An inductor (L) and resistance (R) are connected in series with an AC source. The phase difference
between voltage (V) and current (i) is 45°. Now a capacitor (3) is connected in series with L-R, If
the phase difference between V and i remain same, then capacitive reactance and impedance of
L-C-R circuit will be-

(1) R, Rv2 (2) 2R, RY/2

(3)R,R (4) 2R, RY3

In a series LCR circuit the voltage across the resistance, capacitance and inductance is 10 V each.
If the capacitor is removed, the voltage across the inductance will be-
(1)10V  (2) 10v2v (3) Lv (4)20v

J2
An alternating emf 100 cos 100 t volt is connected in series to a resistance of 10 Q and
inductance 100 mH, what is the phase difference between the current in the circuit and the emf-

(1) % 2)zero  (3)n (4) g

A coil having an inductance of — Henry is connected in series with a resistance of
T

300 Q. If 20 V from a 200 cycle/s source are impressed across the combination. The power factor
of the circuit will be-

2 3 4
(1) 5 (2) 5 (3) e (4)

w (N

In an AC circuit, a resistance of R ohm is connected in series with an inductance L. If phase angle
between voltage and current be 45°, the value of inductive reactance will be-

(1) R/4

(2) R/2

(3)R

(4) Cannot be found with the given data

In LCR series AC circuit, the phase angle between current and voltage is-
(1) any angle betweenOand /2

(2)m/2

(3)=

(4) any angle between 0 and ©t

A coil has an inductance of 0.7 H and is joined in series with a resistance of 220 Q2. When an
alternating e.m.f. of 220 V at 50 cps is applied to it, then the wattless component of the current in
the circuit is-

(1) 5 ampere (2) 0.5 ampere

(3) 0.7 ampere (4) 7 ampere

A direct current of 2 A and an alternating current having a maximum value of 2 A flow through
two identical resistances. The ratio of heat produced in the two resistances will be-
(1)1:1 (2)1:2 (3)2:1 (4)4:1
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An alternating voltage is connected in series with a resistance R and an inductance L. If the
potential drop across the resistance is 200 volt and across the inductance is 150 volt, the applied
voltage is-

(1) 350 volt (2) 250 volt

(3) 500 volt (4) 300 volt

An AC circuit using an inductor and a capacitor in series has a maximum current. If L=0.5Hand C
= 8 uF, then the angular frequency of input AC voltage will be -

(1) 500 (2) 5x10°

(3) 4000 (4) 5000

A resistor and an inductor are connected to an AC supply of 120 volt and 50 Hz. The current in the
circuit is 3 ampere. If the power consumed in the circuit is 108 watt, then the resistance in the
circuit is-

(1) 12 ohm (2) 40 ohm

(3) /(52 x28) ohm (4) 360 ohm

In an AC circuit, the current lags behind the voltage by 1/3. The components of the circuit are-
(1) Rand L (2)Land C
(3)Rand C (4) only R

A 10 ohm resistance, 5 mH coil and 10 pF capacitor are joined in series. When a suitable
frequency alternating current source is joined to the combination the circuit resonates.
If the resistance is halved, the resonance frequency-

(1) is halved (2) is doubled

(3) remains unchanged (4) is quadrupled

A conducting wire is stretched between the poles of a magnet. There is a strong uniform
magnetic field in the region between the poles. If an alternating current

I =l,sin ot
is passed through the wire AB, the wire will-
A
1A
B

(1) remain stationary

(2) be pulled towards north pole
(3) be pulled towards south pole
(4) vibrate with a frequency /2n

In an LR circuit, the inductive reactance is equal to resistance R of the circuit. An e.m.f.
E = E,cos ot is applied to the circuit. The power consumed in the circuit is-

(1) E5/R (2) E2/2R
(3) E2/4R (4) E2/8R

The voltage of an AC supply varies with time (t) as V = 120 sin 100 ntt cos 100xt. The maximum
voltage and frequency respectively are -
(1) 60 volt, 100 Hz

120 volt, 100 Hz

(2)

J2
(3) 120 volt, 100 Hz
(4) 60 volt, 200 Hz
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IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 3

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

The value of quality factor is-

(1) %L 2=
(3) JLC (4) L/R

A capacitor of capacity C and reactance X if capacitance and frequency become double then
reactance will be-

(1) 4X (2)§ (3)% (4) 2X

For a series LCR circuit the power loss at resonance is-

(1) v—21 (2) Lo
{(DL—(DC}
2 V?
(3) I’R (4) o

In a circuit L, C and R are connected in series with an alternating voltage source of frequency f.
The current leads the voltage by 452. The value of C is-

(1) o (@) 1
f (2nfL—R) 2nf (2nfL + R)
B) -t )
nf (2nfL-R) nf (2nfL+R)

A transistor-oscillator using a resonant circuit with an inductor L (of negligible resistance) and a
capacitor C in series produce oscillations of frequency f. If L is doubled and C is changed to 4C,
then frequency will be-

f f
(1) " (2) 8f (3)

22

A coil of inductive reactance 31 Q has a resistance of 8 Q2. It is placed in series with a condenser
of capacitative reactance 25 Q. The combination is connected to an a.c. source of 110 volt. The
power factor of the circuit is-

(1)0.56  (2)0.64 (3)0.80 (4)0.33

f
(4) 5

What is the value of inductance L for which the current is a maximum in a series LCR circuit with C
=10 yuF and @ = 1000 s ?

(1) 10 mH

(2) 100 mH

(3)21mH

(4) cannot be calculated unless R is known

In an a.c. circuit the e.m.f. (e) and the current (i) at any instant are given respectively by-
e =Eqsinot

i = lgsin(ot — ¢)
The average power in the circuit over one cycle of a.c. is-
(1) =27 cosg (2) Eol
E,l E,l
3) 2o 4) —Lsin
(3) 5 (4) 5 ¢

The reactance of an inductance of 0.01 H for 50 Hz A.C. is-
(1) 6.28 Q2 (2)3.14Q
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(3)1.57Q (4)0.84 Q

In an A.C. circuit containing only capacitance, the current-
(1) leads the voltage by 902

(2) leads the voltage by 1802

(3) lags the voltage by 902

(4) remains in phase with the voltage

A choke coil should have-

(1) high resistance and low inductance
(2) high resistance and high inductance
(3) low resistance and high inductance
(4) low resistance and low inductance

The impedance of a circuit, when a resistance R and an inductor of inductance L are connected in
series in an A.C. circuit of frequency (f) is-

(1) VR +4nfl? (2) VR +4n’f?1?
(3) VR2 +4n’f2L2 (4) VR? +27%F212

The coil of choke in a circuit-

(1) increases the current

(2) decreases the current

(3) has high resistance to d.c. circuit
(4) does not change the current

A capacitor of capacitance 2uF is connected in the tank circuit of an oscillator oscillating with a
frequency of 1 kHz. If the current flowing in the circuit is 2mA, the voltage across the capacitor
will be-

(1)0.16V (2)0.32V (3)79.5V(4) 159V

A 50 Hz a.c. source of 20 volts is connected across R and C as shown in figure below. The voltage
across Ris 12 volts. The voltage across C is-
(2) 16V

R C'_‘
oy
(3) 10V

(4) Not possible to determine unless values of R and C are given

(1) 8V

Power dissipated in an LCR series circuit connected to an a.c. source of emf ¢ is-

(1) sZR/\/R2+(Lco—Clez

(2) sZR/{RZ +(Lo)—clmjz}

(3) ale:R2+(Lco—C];OT}/?
2lrz (Lo L)

(@) [R (; C‘”H

In the given circuit the reading of voltmeter V, and V, are 300 volts each. The reading of the
voltmeter V;and ammeter A are respectively —
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L C R =100 Q
TR || MWW
® L@ @) @J
(<)
_/
220 V, 50 Hz
(1) 150V, 2.2 A (2)220V,2.2 A
(3)220V, 2.0 A (4) 100V, 2.0 A

A 220 volt input is supplied to a transformer. The output circuit draws a current of 2.0 ampere at
440 volts. If the efficiency of the transformer is 80%, the current drawn by the primary windings
of the transformer is —

(1) 3.6 ampere (2) 2.8 ampere

(3) 2.5 ampere (4) 5.0 ampere

In an ac circuit an alternating voltage e = 200+/2 sin 100 t volts is connected to a capacitor of
capacity 1 uF. The r.m.s. value of the current in the circuit is :

(1) 20 mA (2) 10 mA

(3) 100 mA (4) 200 mA

An ac voltage is applied to a resistance R and an inductor L in series. If R and the inductive
reactance are both equal to 3Q), the phase difference between the applied voltage and the
current in the circuit is :

(1) zero  (2) ®/6 (3) /4 (4) /2

The r.m.s. value of potential difference V shown in the figure is :
VA

Vo

0 T/2 T
(1) Vo/+/3 (2) Vo
(3) Vo/ 2 (4) Vo/2

A coil has resistance 30 ohm and inductive reactance 20 Ohm at 50 Hz frequency. If an ac source,
of 200 volt, 100 Hz, is connected across the coil, the current in the coil will be

(1)2.0A (2)4.0A

(3)8.0A (4) 2—10 A

NE]
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IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 4

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

In an L-C-R series circuit, R = 10Q2, X, = 8Q and X¢ = 6Q2 the total impedance of the circuit is-
(1)102Q (2)17.20Q
(3)10Q2 (4)None of the above

In the above question, the phase difference between voltage and current is-
(1)0.22  (2)11°  (3)30° (4) 452

In an LCR circuit R = 100 2, L = 1.0 mH and C = 1000 uF, then the resonating frequency in the
circuit will be-

(1) 100 Hz (2) 2000 Hz

(3) 2000/7 Hz (4) 1000/27 Hz

A capacitor is connected to an A.C. generator. The ratio of reactance and impedance of capacitor
is-

(1)1 (2) Less than 1

(3) Greater than 1 (4) Zero

A capacitor is connected to an A.C. circuit, then the phase difference between current and the
voltage is-
(1) = (2) m/2 (3)-m/2 (4) zero

In the condition of resonance what is the value of frequency in Hz. WhenC=1pFand L=1puH -
(1) 10° (2) 10°/2n
(3)2nx 107 (4) 2 x 10°

The power factor of pure inductance or capacitance is-
(1)1 (2)zero (3) = (4) None

In a circuit the frequency is f = 1000/2n Hz and the inductance is 2 henry, then the reactance will
be-

(1) 200 Q (2) 200 uQ

(3) 2000 ©2 (4) 2000 pQ

Which is not correct for average power P at resonance-

N _v
(1) P= Irms Vrms (2) P= \/E \/E
(3)P=VI (4) P =1 R

The r.m.s. value of alternating current is 10 amp. having frequency of 50 Hz. The time taken by
the current to increase from zero to maximum and the maximum value of current will be-

(1) 2x 107% s and 14.14 amp.

(2) 1 x 10 s and 7.07 amp.

(3)5x 10 s and 7.07 amp.

(4) 5% 10 s and 14.14 amp.

A generator produces a voltage V = 240 sin 120t volt where V is in volts and t in second. The
frequency and r.m.s voltage are-

(1) 60 Hzand 240V  (2) 19 Hzand 120V

(3) 19 Hzand 170V (4) 754 Hzand 170 V

In pure inductance the current is-
(1) Leading, potential by 7t/2
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(2) Lagging, potential by 7t/2
(3) in same phase with potential
(4) With a phase difference of m with potential

In an A.C. circuit capacitance of 5uF has a reactance as 1000 Q2. The frequency of A.C. will be-
(1) 1000 cycle/s (2) 100 cycle/s
Y T

(3) 200 cycle/s (4) 5000 cycle/s

The impedance of L-R circuit is shown by-
(1) LR (2) L/R

(3) VL’0® +R? (4) VR?w® +17

Alternating current is flowing in inductance L and resistance R. The frequency of source is ®/27.
Which of the following statement is correct-

(1) For low frequency the limiting value of impedance is L

(2) For high frequency the limiting value of impedance is wL

(3) For high frequency the limiting value of impedance is R

(4) Forlow frequency the limiting value of impedance is oL

In an A.C. circuit inductance, capacitance and resistance are connected. If the effective voltage
across inductance is V|, across capacitance is V. and across resistance is Vi, then the total
effective value of voltage is-

(1) Ve + Vi + V¢ (2) VR + VL= V¢

(3) \/VI§+(VL_VC)2 (4) \/Vé_(vl__vc)2

In an L-C-R series resonating circuit the relation between X, and X is-
(1) X/Xc=1 (2) X/Xc>1
(3) X/Xc< 1 (4) X/Xc= -1

Two different AC circuits have same current. One is containing only inductance while the other
contains only capacitance. If the frequency of applied emf is increased then the current will
change as-

(1) increase in first and decrease in second

(2) decrease in both

(3) increase in both

(4) decrease in first and increase in second

Which one of the following has not the same unit-

1
(1) JLC (2) =

(3) RC (4) %

If the output of an A.C. generator is E = 170sin377t, then the frequency will be-
(1) 50 Hz (2) 110 Hz
(3) 60 Hz (4) 230 Hz

The r.m.s value of alternating current is-
(1) Double of peak value
(2) Half of peak value




www.vartmaaninstitute.com

Q.22

Q.23

Q.24

Q.25

Q.26

Q.27

Q.28

Same important numerical problems on electromagnetic induction

(3) 1 times of peak value

V2

(4) Equal to peak value

The r.m.s. value of current for a variable current i = i;cosmt + i,sin wt-

(1) %(iﬁriz) 2) %(iﬁiz)z
3) %(ifni)“z (4) %(if iZ)y2

The inductance of a coil is 0.70 henry. An A.C. source of 120 volt is connected parallel with it. If
the frequency of A.C. is 60 Hz, then the current which is flowing in inductance, will be-

(1) 4.55 amp (2) 0.355 amp

(3) 0.455 amp (4) 3.55 amp

A capacitor of capacity C is connected in A.C. circuit. The applied emf is V = V; sinwt, then the
current is-

(1) 1= Mo sinwt
ol

(2) 1= Yo gin(ot +1/2)
ol

(3) I = VooCsinmt
(4) I = VooCsin(mt + 1/2)

In an A.C. circuit, a capacitor of 1 uF value is connected to a source of frequency 1000 rad/s. The
value of capacitive reactance will be-

(1)10Q (2) 100 Q

(3) 1000 ©2 (4) 10,000 Q

In an A.C. circuit resistance and inductance are connected in series. The potential and current in
inductance is-

. V, .
(1) Vesinot, —% sinot
ol

(2) Vosinwt, Vo, sin(ot + 1/2)
oL

(3) Vgsin(ot + 1t/2), Mo sinmt
oL

(4) Vgsin(ot + 1t/2), & sin(ot — t/2)

Which of the following statements is correct, for an LCR series combination having the resonating
condition as-

(1) the currentis minimum

(2) the phase difference between the current and e.m.f. is /2

(3) the tempedance is equal to R

(4) the value of power factor is minimum

The current | = lgsin(ot — m/2) is flowing in a variable current circuit. The potential
E = Egsinwt is applied to the circuit. The loss of power will be-

(1) P =Eolo/ V2 (2) P = Eolo/2
(3)P=EI/ 2 (4) P =zero
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Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Q.35

Q.36

Q.37

Q.38

Q.39

Q.40

Power factor of a best choke coil is-
(1) Near about zero  (2) Zero
(3) Near about one  (4) One

The peak value of alternating potential is Eo then r.m.s. value of the same will be-

(1) Eo/2 (2) JE,
(3) Eo/~2 (4) Egv/2

In an inductive circuit the equation of A.C., is i = igsinwt then-
(1) E = Egsin(ot + /2) (2) E = Egsin(wt — 7t/2)
(3) E = Egsinmt (4) None of the above

In an A.C. circuit, the reactive reactance X, —
(1) 2=fL  (2) 1/(2=fL) (3) wfL/2 (4) 2/=fL

A coil has reactance of 100 QQ. When frequency is 50 Hz. If the frequency becomes 150 Hz, then
the reactance will be-
(1) 10022 (2) 3002 (3) 450Q2 (4) 60002

If a choke of negligible resistance works on 220V source and 5mA current is flowing through it,
then the loss of power in choke coil is-

(1) zero (2) 11 watt

(3) 44 x 10° watt (4) 1.1 watt

Correct expression for A.C.

ol__ L ol 1
(1)tand= ——9C  (2)sing= —@C
R R
ol L
(3) cosO = T@C (4) None of these

In the given figure, the potential difference is shown on R, L and C. The e.m.f. of source in volt is-
30V govy 100V

R L Cc

@

(1)190 (2)70 (3) 50 (4) 40

In an alternating current circuit L= 0.5 H and C = 8 uF. For maximum value of current in the circuit
the angular frequency will be-

(1) 500 rad/s (2) 250 rad/s

(3) 150 rad/s (4) 100 rad/s

A circuit with e.m.f. E = 200sinwt and | = sinwt, contains a capacitance and inductance, then the
value of power factor will be-

()0 (2)1 (3y0.6 (4)0.3

In a resistance of 25Q A.C. is passed to produce heat of the rate of 250 watt. The value of current
in the resistance will be-

(1)0.316 A (2)1A

(3)3.16 A (4) 10 A

A choke coil has-

(1) Low resistance and high inductance
(2) High resistance and high inductance
(3) Low resistance and low inductance




www.vartmaaninstitute.com

Q.41

Q.42

Q.43

Q.44

Q.45

Q.46

Q.47

Q.48

Q.49

Same important numerical problems on electromagnetic induction

(4) High resistance and low inductance

In an LCR circuit C = 25 pF, L = 0.1H, R = 25Q), if E = 310 sin 314 t volts in the generator voltage
which is connected in the circuit then the value of current in the circuit is-

(1) i=5.4sin(314t - ¢) (2) i=3.1sin(314t + ¢)

(3) i=3.1sin(314t — ¢) (4) i = 3.46 sin(314t + ¢)

In an LCR circuit C=25 pF, L = 0.1H, R = 25Q), if E = 310 sin 314 t volts is the generator voltage
which is connected in the circuit then, how much inductance should be connected so that
impedance is minimum-

(1)0.31H (2)0.41H

(3)1.25H (4)1.75H

5 cm long 10 Q resistance and 5 mH inductance of a solenoid, is connected with 10 volt battery.
The value of current which flows in stable condition of solenoid in ampere is-

(1) 5 (2)1 (3)2 (4) Zero
The value of current at half power points is-
(1) 142 )1, /2

(3) 2l (4) 1m/2

The self inductance of a choke coil is 10 mH. When it is connected with a 10V D.C. source, then
the loss of power is 20 watt. When it is connected with 10 volt A.C. source loss of power is 10
watt. The frequency of A.C. source will be-

(1) 50 Hz (2) 60 Hz

(3) 80 Hz (4) 100 Hz

The inductance of a choke coil is 0.2 henry and its resistance is 0.50 ohm. If a current of 2.0 amp
(rms value) and frequency 50 hertz be passed through it. What will be the potential difference
across its ends-

(1) 125.6 volt (2) 250.1 volt

(3) 62.5 volt (4) none of these

An alternating voltage E = 20042 sin(100t)volt is connected to a 1 uF capacitor through an A.C.
ammeter. The reading of ammeter is-

(1) 10 mA (2) 20 mA

(3) 40 mA (4) 80 mA

In an A.C. circuit V and | are given by
V = 100 sin(100t) volts

| =100 sin(100t + t/3) mA

The power dissipated in the circuit is-

(1) 10* watt (2) 10 watt

(3) 2.5 watt (4) 5.0 watt

An alternating e.m.f. of frequency v|= L is applied to a series LCR circuit. For this
2/ LC

frequency of the applied e.m.f.-

(1) The circuit is at resonance and its impedance is made up only of a reactive part

(2) The current in the circuit is out of phase with the applied e.m.f. and the voltage across R
equals this applied e.m.f.

(3) The sum of the p.d's across the inductance and capacitance equals the applied e.m.f. which is
1802 ahead of phase of the current in the circuit

(4) The quality factor of the circuit is wL/R or 1/wCR and this a measure of the voltage
magnification (produced by the circuit at resonance of the circuit
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A bulb and a capacitor are connected in series to a source of alternating current. If its frequency
is increased, while keeping the voltage of the source constant, then-

(1) Bulb will give more intense light

(2) Bulb will give less intense light

(3) Bulb will give light of same intensity as before

(4) Bulb will stop radiating light

The inductance of the oscillatory circuit of a radio station is 10 milli henry and its capacitance is
0.25 pF. Taking the effect of the resistance negligible, wavelength of the broadcasted waves will
be (velocity of light = 3.0 x 10 m/s, 7t = 3.14)

(1)9.42 x10* m (2) 18.8x10* m

(3)4.5x 10" m (4) none of these

A coil has an inductance of 0.7 henry and is joined in series with a resistance of 220 Q2. When the
alternating emf of 220 V at 50 Hz is applied to it then the phase through which current lags
behind the applied emf and the wattless component of current in the circuit will be respectively-

(1)309,1A (2) 459,05 A
(3)609,1.5A (4) none of these
If value of R is changed, then-
wov_ 10V
()
“~Supply

(1) Voltage across L remains same

(2) Voltage across C remains same

(3) Voltage across LC combination remains same
(4) Voltage across LC combination changes

When 100 V D.C. is applied across a coil a current of 1A flows through it. When 100V A.C. of 50
Hz is applied to the same coil only 0.5A flows. The inductance of the coil is-

(1) 0.55H (2) 55 mH

(3)0.55 mH (4)5.5mH

In the circuit shown in the figure, the A.C. source gives a voltage V = 20cos(2000t) volt neglecting
source resistance, the voltmeter and ammeter readings will be-

6Q
5mH,4Q S0pF
©
(1)0V,14A (2)5.6V,1.4A
(3)0V,0.47 A (4) 1.68V, 0.47 A

The inductive reactance of an inductive coil with 1 henry and 50 Hz-
I

(2) 50 ohm (2) T ohm
o 50
(3) 100 ohm (4) 50 ohm
In an alternating circuit applied voltage and flowing current are E = Egsinot and

| = losin(mt+7/2) respectively. Then the power consumed in the circuit will be-
(1) Zero (2) Eglo/2

(3) Eolo/ /2 (4) Eolo/4

In the L-R circuit R = 10Q2 and L = 2H. If 120V, 60Hz alternating voltage is applied then that the
flowing current in this circuit will be-
(1)0.32A (2)0.16 A
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(3)0.48 A (4)0.80 A

The relation between an A.C. voltage source and time in Sl units is- V = 120sin(1007t)cos(100mt)
volt value of peak voltage and frequency will be respectively-
(1) 120 volt and 100 Hz

(2) % volt and 100 Hz

i

(3) 60 volt and 200 Hz
(4) 60 volt and 100 Hz

In which of the following case power factor will be negligible-
(1) Inductance and resistance both high
(2) Inductance and resistance both low
(3) Low resistance and high inductance
(4) High resistance and low inductance

An inductance of 0.4 Henry and a resistance of 100 ohm are connected to a A.C. voltage source of
220 V and 50 Hz. Then find out the phase difference between the voltage and current flowing in
the circuit-

(1) tan™*(2.257) (2) tan™*(0.47)
(3) tan™*(1.57) (4) tan™*(0.57)
Choke coil-

(1) Decreases current in A.C.
(2) Increases current in A.C.
(3) Decreases current in D.C.
(4) Increases current in D.C.

In a circuit 20Q2 resistance and 0.4 H inductance are connected with a source of 220 volt of
frequency 50 Hz, then the value of ¢ will be-

(1) tan™"(4n) (2) tan™(2n)

(3) tan"Y(1n) (4) tan™'(37)

If V = 100sin100t volt, and | = 100sin(100t + %)A, then find the watt less power in watt-

(1) 10 (2) 10°

(3) 10? (4) 2.5 x 10°

If an A.C. main supply is given to be 220 V. What would be the average e.m.f. during a positive
half cycle-

(1) 198 vV (2) 386 V

(3) 256 V (4) None of these

An inductor and a resistor in series are connected to an A.C. supply of variable frequency. As the
frequency of the source is increased, the phase angle between current and the potential

difference across source will be-
L
l 0000

I

(1) First increase and then decrease
(2) First decrease and then increase
(3) Go on decreasing
(4) Go on increasing
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An A.C. supply gives 30 V r.m.s. which passes through a 10 Q resistance. The power dissipated in
itis-

(1) 902 W (2) 90 W

(3)452 W (4) 45 W

The diagram shows a capacitor C and a resistor R connected in series to an AC source, V; and V,
are voltmeters and A is an ammeter. Consider now the following statements-

() Readings in A and V, are always in phase

(1) Reading in V; is ahead with reading in V,

(111) Readings in A and V; are always in phase

Which of these statements are is correct-

®

(1) lonly (2) lonly
(3) I'and ll only (4) 'and Il only

In a series LCR circuit voltage across resister, inductor and capacitor are 1 V, 3 V and 2 V
respectively. At the instant t when the source voltage is given by V =V, cos wt, the current in the
circuit will be-

(1) =1y cos (mt+%) (2)1= Iocos(a)t—gj

(3) I =lycos [wt+%) (4) I =1ycos [wt—gj

Phase difference between V and | at resonance is-
(1)0 (2) 2m/3
(3) /3 (4) None of these

A capacitor of capacitance 100 uF and a resistance of 100 Q is connected in series with AC supply
of 220V, 50 Hz. The current leads the voltage by ..........

(1) tanl[i) (2) tanl(lj
2n i
(3) tan‘l[gj (4) tan‘l[ij

In an AC circuit decrease in impedance with increase in frequency is indicates that circuit
has/have-

(1) only resistance

(2) resistance and inductance

(3) resistance and capacitance

(4) resistance, capacitance and inductance

For given circuit the power factor is-
R=1100Q

L=3.5H

50Hz

)
\_J
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(1)0 (2)1/2  (3)1/+/2 (4) None

If the current through an inductor of inductance L is given by | = |, sinwt, then the voltage across
inductor will be-

(1) lgwL sin(wt — t/2)

(3) lowL sin(®t — )

(2) lowL sin(wt + t/2)
(4) None of these

When an AC source of e.m.f. e = Egsin(100t) is connected across a circuit, the phase difference
between the e.m.f. e and the current i in the circuit is observed to be ©/4, as shown in the
diagram. If the circuit consists possibly only of R-C or R-L or L-C is series, find the relationship
between the two elements-

/
lor6| |

(1) R=1kQ, C= 10pF (2)R=1kQ, C= 1pF
(3)R=1kQ, C=10H (4)R=1kQ, C=1H

A LC circuit is in the state of resonance. If C = 0.1 pF and L = 0.25 henry. Neglecting ohmic
resistance of circuit what is the frequency of oscillations-

(1) 1007 Hz (2) 100 Hz

(3) 109 Hz (4) 500 Hz

There is a 5Q2 resistance in an A.C., circuit. Inductance of 0.1 H is connected with it in series. If
equation of A.C. e.m.f. is 5 sin 50 t then the phase difference between current and e.m.f. is-

T T T
(1) ) (2) 5 (3) 2 (4)0

An inductor of inductance L and resistor of resistance R are joined in series and connected by a
source of frequency @. Power dissipated in the circuit is-

(1) (R +o’L?) (2) %
V (R*+o°L7)
Vv R? + ®%L2
@) (R? + 0?L?) @) Vv?

In given LCR circuit, the voltage across the terminals of a resistance & current will be-

R=50Q 4ogy 400V

)

100V,50Hz
N\

(1) 400V, 2A
(3) 100V, 2A

(2) 800V, 2A
(4) 100V, 4A

In a purely capacitive circuit average power dissipated in the circuit is-
(1) Vrms Irms

(2) Depends on capacitance

(3) Infinite

(4) Zero
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Phase of current in LCR circuit-

(1) Isin the phase potential

(2) Leading from the phase of potential

(3) Lagging from the phase of potential

(4) Before resonance frequency, leading from the phase of potential and after resonance
frequency, lagging from the phase of potential

In LCR circuit at resonance conditions impedance will be-
(1) EqualtoR (2) Less than R
(3) Greater than R (4) Zero

In a circuit having a resistance of 100 Q2 connected is series with a capacitive reactance of 100 Q
to an alternating voltage source, the current-

(1) Leads voltage by 902

(2) Leads voltage by 452

(3) Lags behind voltage by 902

(4) Lags behind voltage by 452

Which is not correct for capacitive reactance-

(1) Resistance of pure capacitor is zero

(2) Inversely proportional to frequency

(3) Proportional to capacitance

(4) Phase difference between voltage and current is 902

The power loss in pure inductor in an A.C. circuit will be-
(1) Vrms II’I'T‘IS (2) More
(3) Zero (4) None of these

The hot wire ammeter measures-
(1) D.C. current (2) A.C. current
(3) None of above (4) both (1) & (2)

An AC source of variable frequency is connected to a capacitor C resistor R and inductor L as
shown. Ais an ammeter. As the frequency is steadily increased the current in A will-

Ve (o=

L =R

B
(1) go on decreasing gradually

(2) go on increasing gradually

(3) first increase and then decrease

(4) first decrease and then increase

200 Q resistance and 1H inductance are connected in series with an A.C. circuit. The frequency of

the source is 200 Hz. Then phase difference in between V and | will be-
s

(1)302  (2)60°  (3)45°  (4)90°

In an LCR circuit 10 Q resistance, 0.5 uF capacitor and 8 H inductor are connected in series, their
angular resonance frequency will be-
(1) 800 rad/sec (2) 600 rad/sec
(3) 500 rad/sec (4) 300 rad/sec

In LCR circuit, capacitor Cis changed to 4C, then what should be the value of L to keep resonance
frequency same-
(1)2L (2) L/2 (3)L/4 (4)4L
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Energy loss in pure capacitance in A.C. circuit is-
(1)%cv2 (2) cv
1 .2
(3) " cv (4) Zero
Frequency of A.C. in India is-
(1) 45 Hz (2) 60 Hz
(3) 50 Hz (4) None of the above
In LCR circuit, the voltage across the terminals of a resistance, inductance & capacitance are 40V,

30V & 60V, then the voltage across the main source will be-
(1) 130 volt (2) 100 volt
(3) 70 volt (4) 50 volt

A source of 220V is applied in an A.C. circuit. The value of resistance is 220Q2. Frequency &
inductance are 50 Hz and 0.7 H, then wattless current is-

(1) 0.5 amp (2) 0.7 amp
(3) 1.0amp (4) None
Impedance of the following circuit will be-
200Q 1500
()
N\
(1) 150 Q (2) 200 Q
(3)250Q (4)340Q
Power dissipated in pure inductance will be-

LI? 2
“)7? (2) 2L
(3) LTIZ (4) zero

In showing figure find Vs —
V =176V Vg=?

)
N\
220V
(1)132Vv (2)396 V
(3) 185V (4) J220x176 V
For given LCR circuit, total current is-
0.9A
1 10.4A
1T
C
()
Ny

(1)0.5A (2)0.13 A

(3) Y(0.9)* +(0.4)>  (4) Zero
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For given parallel circuit correct statement is-

'vav»

(1) V=Vrg+V +Vc

(2) ls=Tg+ 1.+ 1¢

(3) Is<Ig

(4) value of I, and Ic may be greater than Ig

The power factor of L-R circuit is-

(1) oL (2) S
R J(@L)? +R?
(3) oLR (4) JoLR
If alternating current of rms value 'a' flows through resistance R then power loss in resistance is-
(1) zero (2) a’R
2
(3) ? (4) 2a°R

For an alternating current of frequency S0Q Hz in L-C-R series circuit with L = 1H, C = 1yF,
T

R =100€2, impedance is-

(1) 100 Q (2) 100J7 ©

(3) 100727 Q (4) 100 Q)

Which of the following device in alternating circuit provides maximum power-

(1) Only capacitor

(2) Capacitor and resistor

(3) Only inductor
(4) Only resistor

If an alternating current i = i, sinwt is flowing through a capacitor then voltage drop AV, across
capacitor C will be ?

i

1) ——"sinmt

(1) \C

(2) ~In cosmt
oC

(3) o finet+ X
oC 4

Iy (i oo T
(4) R[S'n‘”t 4]

If alternating current of 60 Hz frequency is flowing through inductance of L = 1 mH and drop in
AV, is 0.6 V then alternating current-

Wmia @2a 324 @) 2a

T T T T

For an alternating current | = l,cosmt, what is the rms value and peak value of current-
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. 1o
(1) IO’ E (2) \/E ’ I0

ly Lo
(3) lo, T2 (4) 2l,, 72

If an alternating current i = i sinot is flowing through an inductor then voltage drop AV, across
inductor L will be-
(1) imolL sinmt (2) imowLcosmt

(3) imoL sin (mt +%j (4) imol cos (mt —%)

If frequency of alternating source is made zero then which of the following statement is true-
(1) current through capacitor will be zero

(2) current through resistance will be zero

(3) current through inductance will be zero

(4) all

The power factor of an A.C. circuit having resistance (R) and inductance (L) connected in series
and an angular velocity o is -

R R
1) — 2) ———m
SN @ (R +® L%)"?
ol R
6% W &
Power factor of the circuit is —
R L
I
)
e=gpSinmt
R R
1) — 2) ———
- 2 =
R

(3)

m (4) none of these

Alternating current can not be measured by D.C. ammeter because -
(1) A.C. can not pass through D.C. Ammeter

(2) A.C.changes direction

(3) Average value of current for complete cycle is zero

(4) D.C. Ammeter will get damaged

In an LCR series a.c. circuit, the voltage across each of the components, L, C and R is 50 V. The
voltage across the LC combination will be -

(1) 50 V (2) 5042

(3) 100V (4) OV (zero)

In a LCR circuit capacitance is changed from C to 2C. For the resonant frequency to remain
unchanged, the inductance should be changed from L to -

(1)4L (2)2L

(3)L/2 (4)L/4

The self inductance of the motor of an electric fan is 10 H. In order to impart maximum power at
50 Hz, it should be connected to a capacitance of — \
(1) 4uF  (2) 8uF (3) 1uF  (4) 2uF
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Q.115

Q.116

Q.117

Q.118

Q.119

Q.120

Same important numerical problems on electromagnetic induction

A circuit has a resistance of 12 ohm and an impedance of 15 ohm. The power factor of the circuit
will be -
(1)0.8 (2)0.4 (3)1.25 (4)0.125

The phase difference between the alternating current and emf is /2. Which of the following
cannot be the constituent of the circuit ?

(1) Calone (2)RL

(3)LC (4) L alone

In a series resonant LCR circuit, the voltage across R is 100 volts and R = 1 k€2 with C = 2 pF. The
resonant frequency o is 200 rad/s. At resonance the voltage across L is -

(1) 250V (2)4x103V

(3)2.5x102V (4)40v

In an a.c. circuit the voltage applied is E = E; sinot. The resulting current in the circuit is | = | sin

(wt—gj . The power consumption in the circuit is given by -

(1) p= % (2) P =zero
(B1p= 22 (4)P= 2 E,,

An inductor of inductance L = 400 mH and resistors of resistances R; = 2QQ and R, = 2Q) are
connected to a battery of emf 12V as shown in the figure. The internal resistance of the battery is
negligible. The switch S is closed at t = 0. The potential drop across L as a function of time is —

E
L
R
S 2
(1)6e'V (2) %e%‘v
(3) 6l1-e°? v (4) 12 ™V

In a series LCR circuit R = 200 Q2 and the voltage and the frequency of the main supply is 220 V
and 50 Hz respectively. On taking out the capacitance from the circuit the current lags behind the
voltage by 30°. On taking out the inductor from the circuit the current leads the voltage by 30°.
The power dissipated in the LCR circuit is —

(1) 242 W (2) 305w

(3) 220w (4) ZeroW
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Same important numerical problems on electromagnetic induction

IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 5

Q.1

Q.2

Q.3

Q.4

Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

These questions consists of two statements each, printed as Assertion and Reason. While

answering these questions you are required to choose any one of the following four responses.

(A) If both Assertion & Reason are true & the Reason is a correct explanation of the Assertion.

(B) If both Assertion and Reason are true but Reason is not a correct explanation of the
Assertion.

(C) If Assertion is true but the Reason is false.

(D) If Assertion & Reason both are false.

Assertion : Power loss in ideal choke coil is zero.
Reason : Ideal choke coil has zero resistance.
(1A (2)B (3)C (4)D

Assertion : Average power loss in series LC circuit or in parallel LC circuit is always zero.
Reason : Average values of voltage and current in A.C. is zero.
(1) A (2)B (3)C (4)D

Assertion : Average of sinusoidal A.C. can never be zero for half cycle.
Reason : Impedance given by inductance does not depends on frequency.
(1) A (2)B (3)C (4)D

Assertion : The division are equally marked on the scale of A.C. ammeter.
Reason : Heat produced is directly proportional to the current.
(1) A (2)B (3)C (4)D

Assertion : The alternating current lags behind the e.m.f. by a phase angle of /2, when A.C. flows
through an inductor.

Reason : The inductive reactance increases as the frequency of A.C. source decreases.

(1) A (2) B (3)C (4)D

Assertion : Capacitor serves as a block for D.C. and offers an easy path to A.C.
Reason : Capacitive reactance is inversely proportional to frequency.
(1) A (2)B (3)C (4)D

Assertion : At resonance, LCR circuit have a minimum current.
Reason : At resonance, in LCR circuit, the current and e.m.f. are in phase with each other.
(1) A (2)B (3)C (4)D

Assertion : When A.C. circuit contain resistor only, its power is minimum.
Reason : Power of a circuit is independent of phase angle.
(1)A (2)B (3)C (4)D

Assertion : Choke coil is preferred over a resistor to adjust current in an A.C. circuit.
Reason : Power factor for inductance is zero, so power loss is also zero.
(1) A (2)B (3)C (4)D

Assertion : If the frequency of alternating current in an A.C. circuit consisting of an inductance
coil is increased than current get decreased.

Reason : The current is inversely proportional to frequency of alternating current.

(1) A (2) B (3)C (4)D

Assertion : The resistance of a coil for direct current is 5 ohm. An alternating current is sent
through it. The resistance will remain same.

Reason : The resistance of a coil does not depend upon nature of current.

(1) A (2)B (3)C (4)D
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Same important numerical problems on electromagnetic induction

IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 1 (ANSWERS)

Q.Nof 1 2 3 4 5 6 7 8 9 11011112113 ]114]115]16] 17 ] 18] 19] 20
Ans. 1 2 2 2 3 1 4 3 4 4 1 1 2 3 2 1 1 1
Q.No.| 21 | 22 | 23 |1 24 | 25| 26| 27| 28| 29| 30| 31 [ 32]33f34]35](36] 37]38] 39] 40
Ans. | 2 4 3 3 3 3 1 2 3 2 3 4 2 3 1 3 1 41 4 3
Q.No.| 41 | 42 | 43 | 44 | 45| 46 | 47 | 48 | 49 | 50 | 51 [ 52 | 53 [ 54 | 55 [ 56 | 57 | 58 | 59 | 60
Ans. | 1 4 1 2 2 3 2 3 2 3 2 3 2 2 1 3 4 2 1 4
Q.No.| 61 | 62 | 63 |64 | 65)| 66|67 |68[]69| 70| 71|72 73[74|75[76] 77]78] 79] 80
Ans. | 2 4 2 1 1 4 2 2 3 3 4 4 3 3 2 1 1 3 1 4
Q.No.| 81 | 82|83 ]84 |85] 86|87 |8 |89 90]91[92]93[94]95[96] 97 ]98] 99 |100
Ans. | 4 2 1 4 4 1 1 41 4| 4 2 3 3 3 2 3 1 2 2 1

IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 2 (ANSWERS)

Q.No.| 1 2|1 3] 4 5 6 7 8 9 110]11]112]13]14]15]16]17] 18] 19| 20
Ans. 3 1 1 3 2 21411 4] 3] 3 1 1 2 1 1 2
Q.No.| 21 | 22| 23|24 |25 26|27 | 28| 29| 30| 31[32]33|34]|3(|36]|37]38]39] 40
Ans. | 2 1 2 2 1 21 4] 2 3 1 2 3 1 2| 3 2 1 1 1 3
Q.No.| 41| 42 | 43
Ans. | 4 3 1

IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 3 (ANSWERS)

Q.No.

1

2

3

415

6

7

8

9

10

11

12

13

14

15

16| 17| 18

19

20

21

22

Ans.

1

3

3

2|3

3

2

1

2

1

3

3

2

1

2

2

214

1

3

3

2

IMPORTANT PRACTICE QUESTION SERIES FOR IIT-JEE EXAM - 4 (ANSWERS)

Q.No. 3| 4 1011112 )13 ) 14| 15|16 | 17 18| 19| 20
Ans. 4 11 41 3| 2 2|32 (3| 1]|4]2]3
QNo.| 212212324 25|26 |27 |28|129|30]31]32|33(34|3]|36]37]|38]39]40
Ans. | 31 3|1 3] 4| 3| 3| 3] 4 1| 3 1 1| 2 1 1 (31 1] 2]3 1
QNo.| 41|42 |1 43| 44| 45| 46 | 47 | 481 49| 50| 51 | 52| 53 54 | 55| 56 | 57 | 58 | 59 | 60
Ans. | 2 112 (2] 3 1 {2 (3] 4]1 1 (2] 3 12|31 1] 2] 4]3
QNo.| 61| 62|63 ]|64| 65|66 |67 |68|69| 70717273 (74| 7576 77| 78] 79 80
Ans. | 2 12| 4 1 (4] 2 1| 2 1 {2 (3] 3] 2 1 1 ({3 ([2] 3] 4
QNo.| 811828384 |85|86 |87 |8 |8 ]90]91]92|93 (94|09 |9 |97 98] 99 100
Ans. | 4 (1| 2334|4333 4]3]4]1]3]|]4(|1 14| 2
Q.No. [ 101 102]103]104| 105|106 107 (108|109 110|111 112| 113|114 115|116 117|118] 119120
Ans. | 2 1421 2] 2] 2 12|21 3]4]3]3 1 2 112|411

Q-.No.

10

11

Ans.




