DPP - Daily Practice Problems

Date : Start Time : End Time :

PHYSIES  (cr1o

SYLLABUS : Alternating Current

Max. Marks : 74 Time : 60 min.

GENERALINSTRUCTIONS
e The Daily Practice Problem Sheet contains 20 Questions divided into 5 sections.
Section I has 5 MCQs with ONLY 1 Correct Option, 3 marks for each correct answer and —1 for each incorrect answer.
Section II has 4 MCQs with ONE or MORE THAN ONE Correct options.
For each question, marks will be awarded in one of the following categories:
Full marks: +4 If only the bubble(s) corresponding to all the correct option(s) is (are) darkened.
Partial marks: +1 For darkening a bubble corresponding to each correct option provided NO INCORRECT option is darkened.
Zero marks: If none of the bubbles is darkened.
Negative marks: =2 In all other cases.

Section III has 4 Single Digit Integer Answer Type Questions, 3 marks for each Correct Answer and 0 marks in all other

cases.

Section IV has Comprehension/Matching Cum-Comprehension Type Questions having 5 MCQs with ONLY ONE correct

option, 3 marks for each Correct Answer and 0 marks in all other cases.

Section V has 2 Matching Type Questions, 2 mark for the correct matching of each row and 0 marks in all other cases.
e You have to evaluate your Response Grids yourself with the help of Solutions.

2.  Infigure given belowifZ; = Z_and reading of ammeter is 1A

c

Section | - Straight Objective Type then the value of source voltage in volt.
This section contains 5 multiple choice questions. Each question has
4 choices (a), (b), (c) and (d), out of which ONLY ONE is correct.

1. Inaseries LCR circuit, the difference of the frequencies at
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3.  Aresistor of resistance R, capacitor of capacitance C and
inductor of inductance L are connected in parallel to AC
power source of voltage &g sin w¢ . The maximum current

through the resistance is half of the maximum current through
the power source. Then value of R is
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4.  In the circuits (i) and (ii) switches S, and S, are closed at
t =0 and are kept closed for a long time. The variation of
current in the two circuits for t > 0 are roughly shown by
figure (figures are schematic and not drawn to scale) :
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5.  When resonance is produced in a series LCR circuit, then
which of the following is not correct ?

(a) Current in the circuit is in phase with the applied voltage
(b) Inductive and capacitive reactances are equal

(c) IfRisreduced, the voltage across capacitor will increase
(d) Impedance of the circuit is maximum

Section Il - Multiple Correct Answer Type

This section contains 4 multiple correct answer(s) type questions. Each
question has 4 choices (a), (b), (c) and (d), out of which ONE OR MORE
is/are correct.

6. A series R— C circuit is connected to AC voltage source.
Consider two cases; (A) when C is without a dielectric
medium and (B) when C is filled with dielectric of constant 4.
The current I through the resistor and voltage V- across
the capacitor are compared in the two cases. Which of the
following is/are true?
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Graph shows variation of v
source emf V and currentiina

series RLC circuit, with time. m » /
Choose the correct option(s) ! "

from the following. _// W

(@) To increase the rate at which energy is transferred to
the resistive load, L should be decreased

(b) To increase the rate at which energy is transferred to
the resistive load, C should be decreased

(c) Thecircuit is more inductive than capacitive

(d) The current leads the emf'in the circuit

Two inductors of self-inductances L, and L, and of

resistances R, and R, (not shown here) respectively, are

connected in the circuit as shown in figure. At the instant

t=0, key K is closed. Choose the correct options for which

the galvanometer will show zero deflection at all times after

the key is closed. L Ry
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(d) None of these Bulb 2
Key is in position 2 for B
time ¢. Thereafter, itisin Bulb 1 2
position 1. Resistance of & L
the bulb and inductance R, _
of inductor are marked in 7

the figure. Choose the Key

correct alternative(s). T3

(a) Bulb 2 dies as soon as key is switched into position 1

(b) Time in which brightness of bulb 1 becomes half its
maximum brightness does not depend on ¢

(b)

2

2R}
(d) Ratio of maximum power consumption of bulbs
depends on time

(¢) Int=o0, total heat produced in bulb 1 is

Section lll - Integer Type

This section contains 4 questions. The answer to each of the questionsis a
single digit integer ranging from 0t0 9.

10.

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. If (9x)nF be the value of the
capacitance so that maximum current may be drawn into the
circuit then find the value of x.
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11. In the given AC circuit, when
switch S is at position 1, the
source emf leads current by
2

e
V=V, sin 1000 ¢
Now, if the switch is at position 2, then source e.m.f. leads
T
current by . Find the value of x.

12. A 100V AC source of frequency 500 Hz is connected to LCR
circuit with L = 8.1 mH, C=12.5 yFand R = 10Q, all
connected in series. The potential across the resistance is
25xV. Find the value of x.

13. A 60 Hz AC source of voltage 160 V impressed across an

LR-circuit results in a current of 2 A. If the power dissipation
is 200 W the maximum value of the back emf arising in the
inductance is 25x V. Find the value of x.

Section IV - Comprehension/Matching Cum-
Comprehension Type
Directions (Qs. 14 and 15) : Based upon the given paragraph, 2 multiple

choice questions have to be answered. Each question has 4 choices (a),
(b), (c)and (d), out of which ONLY ONE is correct.

PARAGRAPH
In a series L-R circuit, connected with a sinusoidal A.C. source,
the maximum potential difference across L and R are respectively
3 volts and 4 volts.

14. At an instant the potential difference across resistor is 2
volts. The potential difference in volt, across the inductor
at the same instant will be
(@ 3cos30° (b) 3 cos 60°
(¢) 3cos45° (d) 3cosl5®

15. Atthe same instant, the magnitude of the potential difference
in volt, across the A.C. source may be
@ 4433 (b) 4+23\/§ © 1+§ « 2+§

Directions (Qs. 16-18) : This passage contains atable having 3 columns
and 4 rows. Based on the table, there are three questions. Each question
has four options (a), (b), (c) and (d) ONLY ONE of these four options is
correct.

Alternating current in a circuit may be controlled by resistance,
inductance and capacitance. Column II and Column III represents
the phasor diagram and impedance of an AC-circuit containing
different elements respectively. The applied emf (E) and current
produced (I) may be represented as

E=Esin ot and I = I sin (wt+ ¢) with I, = E,/Z (Z = impedance)
Here *X’ and ‘Y’ have different meaning with different units for
different circuits shown in the column L.

ColumnI

Column IT

Column III

X Resistance

/2
Vx

=
E=E;sinwt
Resistor only

X Capacitance
l—

(i)

N
E=E, sin ot
Capacitor only

X Resistance Y Inductance

(i)

E=E;sin ot
L-R series circuit
X Resistance Y Capacitance

@)

E=E;sinwot
C-R series circuit

Ix

1
® Z=-5

Q z=X

®) Z=\/x2+a)2Y2

_ 2t
© 2= X+(o2Y2
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16. Ifthe potential difference across the capacitor of capacitance Y unit shown in the C-R series circuit is —————————"then the

JX Yo)? +1

correct matching for the circuit is

(@ Iv(@i)Q (b) IV(i) S (c) IGv)S d IvV@P
17. Which of the following shows the correct matching for L-R series circuit?

(@) MIGi)R (b) HI@GEv)R (c) WGP (d) Mm@a)Q
18. Which ofthe following is wrongly matched?

(@ I@)Q (b) U@G)P (c) IV(@iv)R (d) IV(@ii)S

Section V - Matrix-Match Type b
This section contains 2 questions. It contains statements given in two columns, which have to be matched. Statements in column A @ @ @ @
| are labelled asA, B, C and D whereas statements in column [l are labelled as p, g, rand s. The answers to these questions have = @ @ @ @
to be appropriately bubbled as illustrated in the following example. If the correct matches are A-p, A-r, B-p, B-s, C-r, C-s and C @ @ @ @
D-g, then the correctly bubbled matrix will look like the following: D @ @ @ @
19. Consider the circuit shown in figure given below and match the columns.
Column-I L=4mH R=100 “fi Column-1I
(A) For ®=15,000 rad/sec (p) The current in circuit leads the voltage
B) For ®=2,500rad/sec (@) Thecurrent and voltage in circuit are in same phase

(©) For @=75,00rad/sec P A
(D) For ®=5,000rad/secand R =200 inplaceof 10QQ (s) Voltagein circuit leads the current.

(r) The peak current in circuit is less than 24

20. Inan LCR sereis circuit connected to an ac source, the supply voltageis ¥ = ¥ sin [1 007z + %J V=40V, V=40V, Z=5Q

and R =4Q. Match the two columns.

Column I Column IT
(A) Peakcurrent (inA) ® 1042
(B) ¥, (in volts) @ 5042
(C) Effective value of applied voltage (in volts) o 0
D) X (inQ) (s 1
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DAILY PRACTICE

PROBLEMS

(@) At resonance 5.
E 1 E E
FTRT 2 2R {2
e (on- L)
®
= oL L R and o,L 1 +R
— = — n —_ =
: o,C e 2 ®,C 6
(o +0,) 1 1
= Lo+ =¥—:>Q)(D -
(o 2)L0)|c02JC 102 =75
(@,-0) 1
and L(mz—ml)ﬂ# —=2R
00, /) C
Putting value of o; , we get
R R
— == —_ _-
Or-o1=y =L A=y
(¢) IfZ; =Z current will be same,
SO, VZL = VZC,
1
V;=1x2mx30x — =60 Volt
T
Vz=280x1=80 Volt;
v= V2 +VZ =80)* +(60)> =100 Volt 7.
i
@ fo -2
i) +Gigy —izy)?
- SO/R :l
2 €p 2 2 8.
/R +[ C——)
(80 ) 800) -~

—t/RC

(¢) For capacitor circuit, i = ije
_Re
For inductor circuit, i=ig|1-e L

Hence graph (c) correctly depicts i versus ¢ graph.

PHYSICS
SOLUTIONS

DPP/CP19

(d Impedance(Z) of the series LCR circuit is

Z=yR?+(X| -X¢)?

Atresonance, X; =X
Therefore, Z =R

minimum

2
1
(a,c) We knowthat Z = R%+ [—)
wcC

The capacitance in case B is four times the capacitance in
case A
. Impedance in case B is less then that of case A (Zg <Z,)

N I—K
ow 7

o ;3 <I g, option (a) is correct.
Vi<V

= VCA > Vg
[-- IfV is the applied potential difference access

series R-C circuit then 7 = V2 + vé1

.. (c) is the correct option.
(ab,c)
It is apparent from the graph that emf attains its maximum
value before the current does, therefore current lags behind
emfin the circuit. Nature of the circuit is inductive.
Value of power factor cos ¢ increases by either deceasing
L of increasing C.
(a,b,c,d)
Since there is no current through BD therefore points
B and D are at the same potential

Vg="p
Potential difference, V5=V,
diy . di, .
L —+iR =L,—~+i,R, ... 1
N 17 Tt =ty il (D
Similarly, V= Vpc
LRy=iRy, L ?2)




From equations (1) and (2), 10. 7  Forthe maximum current,

dll d12 — L_
Sp, =22p Xe =X, O —==ol
dt 3 dt 4 | 1 oC
. R . - —=
or B _Ridip 4y i =iy % " €= oL enL
dt R3 dt Ry .
R, di RR di = 32 3 = 63x10°F
1R_4%+i2 1184 =L2£+i2R2 (2mx2x10”)“x100x10
3 dt Ry dt T X 1
1. 4 tanT-2L__
L R4 \ diy _. _RiR, 3 6 R 3
L | J ol o R=30
X,
—0, =0 tan@ = =10
R, diy R
4
Ll _ R3 4
oL R, “4) 12. 4 X, =ol=Q2rx500)x8.1=254Q
1 1
j dx =254Q
Att=oo, dl=0, i2=( ]=constant ancéie=4c T (2rx500)x (12.5x10°%)
dt Ry + Ry As X, = X., soresonance will occur and ¥ =100V .
—~ g _RaBy _ . R _R ) Vims 160
2 Ry "R, R, U 13. 5 Theimpedance, z = ; —T=809
From equations (4) and (5) L _R _ Ry We know that,Power,
2 R, R4 2
P_V rms R 200_1602><R
_ _ 72 802
9. (abyo) i i © R=50Q
’ We know that, Z= \/R? + x?
R,
2 or 80=,502+x,2 .. X, =62.5Q
Rig L The back emf, ¥, = iX, =2x62.5 =125 V.
T 14. (a)
T 15. ()
o o 16. () R C
gl i)
Attimet, i) = I LI—E L J
2 S

E=E;sin ot
_(Mp For a C-R series circuit

|
P o—i o= i (p=ie L
S0, iy =iy =iy pay 5 B ()= he 5 1
Z= R+ 33
i o C

Now for power become half i, (t) = —=
2 So, 1=Eo B [here.xc =1
’ Z ) 1 oC
i P R+ =3
= —L=jle L (don’t depend on 7) o°C
V2 Voltage across capacitor =1 x X
E 1

E =%
When =0, i = 2 1 oC

R, R+ 53

2 0°C

So power in R, generated

E
_ E Vo =—F7—7——
(E\ L E? TR0 VXY )2 +1

_L[ll(t_w)] LRzJ YY)
2



17. () ForL-Rseriescircuit,
Z=VR? +0’1?
Phase difference ¢ = tan~! ok

and voltage is leading.
18. (¢)
19. A->q; B-orp; Cors; Dogq,r
1
LC’
() ifw<w, capacitor dominates
(i) ifo> o, inductor property dominates

Resonant frequency is cof =

200 A->p;B>q; Cop; Dos

_Vr_40

Ipms R _T=10A; l'():\/il',.ms=10\/5A

o Vs =IiZ =10X5=50V 5 Vo =2V, = 502V

Ve _ 40
iyms =7R=T=10A; iy =20, = 1042 4

Now V2 =VZ +(V, -Vc)?
or 50%=40%+(40-V)?
o Ve=107,

and Xc=Vl—.C=%=IQ
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