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1. What is the value of unknown resistance R, if galvanometer shows null deflection in the given meter bridge set
up?

& » il - L
¥ »
a) 97.50(2 b) 105€2 c) 1502 d) 11082
Solution : -
For null deflection in meter bridge
R 1 .65 _ 40 _ 40

R, ~ (100-1)’°* Ry ~ 100-40 ~ 60
Ry = 65 x 53 = 97.50

2. A potentiometer circuit has been set up for finding the internal resistance of a given cell. The main battery, used
across the potentiometer wire, has an emf of 2.0 V and a negligible internal resistance. The potentiometer wire
itself is 4m long. When the resistance, R, connected across the given cell, has values of (i) infinity (ii) 9.5 Q, the
'balancing lengths', on the potentiometer wire are found to be 3 m and 2.85 m, respectively. The value of internal
resistance of the cell is :
a)025Q b)0.95Q ¢)0.5Q d)0.75Q

Solution : -

. -1
Internal resistance of cell 7 = (%) x R
2

Putting the values, %8'585 x9.5=05Q

3. The thermo e.m.f E in volts of a certain thermocouple is found to vary with temperature difference @ in °C

2
between the two junctions according to the relationE = 306 — 1%. The neutral temperature for the
thermocouple will be .
a) 30°C b)450°C c¢)400°C d)225°C

Solution : -
— _ 9

E = 300 15

For neutral temperature, Z—? =0
— _ 2

0=30— 20

.q=15x15=225°C
Thus, neutral temperature is 225° C.



4. Two cities are 150 km apart. Electric power is sent from one city to another city through copper wires. The fall of
potential per km is 8 volt and the average resistance per km is 0.5 W. The power loss in the wires is
a)19.2J b)122kw ¢)19.2w d)19.2 kw

Solution : -
Total resistance R = (0.5 W km) x (150 km) = 75 W Total voltage drop = (8 V/km) x (150 km) = 1200 V

Power loss = (A;j = (127050) W

=19200 W = 19.2 kW

5. Assertion: For good conductors, the I- V graph is a perfect straight line inclined to current axis.
Reason: By Ohm's law, voltage across the ends of a conductor is directly proportional to the resistance pointin a
line. of the conductor.
a) If both assertion and reason are true and reason is the correct explanation of assertion.
b) If both assertion and reason are true but reason is not the correct explanation of assertion
c) If assertion is true but reason is false. d) If both assertion and reason are false

Solution : -

The given graph shows the V-1 graph of a good conductor. Ohm's law states that, current flowing through a
conductor is directly proportional to the voltage between the ends of a given conductor. i.e. V o0 |.

6. A heating coil is labelled 100 W 220 V. The coil is cut in two equal halves and the two pieces are joined in parallel
to the same source. The energy now liberated per second is
a)25J b)50J «¢)200J d)400J

Solution : -

When heating coil is cut into two equal parts and these parts are joined in parallel, then the resistance of the coil
is reduced to i of the previous value. As (H X %) for constant voltage so, energy liberated per second
becomes 4 times, i.e., 4 x 100 = 400 J.

7. An infinite ladder network of resistances is constructed with 12 and 2{2 resistance as shown in figure. The 6 V
battery between A and B has negligible internal resistance. The equivalent resistance between A and B is

A ——A AN —

a)1Q b)2Q ¢)3Q d)4Q

Solution : -



The equivalent circuit is

_ 2xRy, _ 243R 2 _
Ry, =1+ @R, ~ 2:R, i.e.,R;; — Reg —2 =10
= Reg = 5[1 £ V1 +8] =20

. Figure (a) and figure (b) both are showing the variation of resistivity (p) with temperature (T) for some materials.
Identify the type of these materials.

a) Conductor and semiconductor b) Conductor and Insulator c¢) Insulator and semiconductor

d) Both are conductors

Solution : -

In conductors due to increase in temperature the resistivity increases and in semiconductors it decreases
exponentially.

. In the circuit shown, if a conducting wire is connected between points A and B, the current in this wire will

a) flow in the direction which will be decided by the value of V  b) be zero c) flow from B to A
d) flow from Ato B

Solution : -
Current will flow from B to A

Li ke
W
!
Over the resistance CA Potential drop will be more due to higher resistance. So potential at A will be less as
compared with at B. Hence, current will flow from B to A.



10. A heater is designed to operate with a power of 1000W in a 100 V line. It is connected in combination with a

1.

12.

13.

resistance of 10 () and a resistance R, to a 100 V mains as shown in the figure. What will be the value of R so
that the heater operates with a power of 62.5 W?

a) 150 b)10Q ¢)50Q d) 250

Solution : -
Let R' be the resistance of the heater of coil.
R =Y 00 440

P "~ 1000

If the heater has to operate with a power P' = 62.5 W, the voltage V' across its coil should be

V= (PR)"2=(625X10)"?=25V.

Thus, out of 100 V, a voltage drop of 25 V occurs across the heater and the rest 100 - 25 = 75 V occurs across
the 10 €2 resistor. Therefore, current in the circuit is

I=2 =754
Now, current through the heater= V.2 _ 954

R 10
Therefore, current through resistor R=7.5-2.5=5.0 A.

_ V' _ 25V _
Hence, R = S04 = t0d = 5Q

Point out the right statements about the validity of Kirchhoff's junction rule

a) it is based on conservation of charge.

b) outgoing currents add up and are equal to incoming currents at a junction.

c) bending or reorienting the wire does not change the validity of Kirchhoff's junction rule.  d) all of above

Four wires of the same diameter are connected, in turn, between two points maintained at a constant potential
difference. Their resistivities and lengths are; p and L (wire 1), 1.2 p and 1.2 L (wire 2), 0.9 p and 0.9 L (wire 3)
and p and 1.5 L (wire 4). Rank the wires according to the rates at which energy is dissipated as heat, greatest
first,

a)4>3>1>2 b)4>2>1>3 ¢)1>2>3>4 d)3>1>2>4

Solution : -
Resistance of a wire, R=%

Rate of energy dissipated as heat is H = %2 = V:lA
Forawire 1, Hq = %

For a wire 2,

H, = (1.2‘,3/)2?2@ = LOMVA — 0.694H,
Forawire 4, Hy = (p;ﬁ.éL) = 0‘66&‘/2‘4 = 0.666 H,

SoHz3>Hy>Hx>Hg
If 252, 220 V and 100€2, 220 V bulbs are connected in series across a 440 V line, then
a) only 25 bulb will fuse  b) only 10012 bulb will fuse c¢) both bulbs will fuse  d) none of these

Solution : -



For an electric appliance R = (Vsz/W)

.. For same specified voltage Vs

Ry _ 100 _
i.e., Ros =4R with R1gg =R

Now in series potential is divided in proportion to resistance

So, V, = — 2y

(R1+R2)
i.e., Vo5 = % x 440 = 352V
_ R
and V2 = Grmy

ie, Vigp = 3 X 440 =88V

14. The resistances in the two arms of the metre bridge are 5W; and RW, respectively. When the resistance R is
shunted with an equal resistance, the new balance point is at 1.6l4. The resistance 'R' is

—
50) RO
Al
3 007,

a)10Q b)15Q ¢)20Q d)250

Solution : -

This is a balanced Wheatstone bridge condition,
5 _ _ 4 5

R 100—¢; R/2

o 1.64;

T 100-1.64

= R =150}

15. A12 cm wire is given a shape of a right-angled triangle ABC having sides 3 cm, 4 cm and 5 cm as shown in the
figure. The resistance between two ends (AB, BC, CA) of the respective sides are measured one by one by a
multimeter. The resistances will be in the ratio of

Jem 5 em
B 4 cm C
a)3:4:5 b)9:16:25 c¢)27:32:35 d)21:24:25
Solution : -
Resistance is directly proportional to length
1 1 1 (4+5)+3
Ry 3 T 145 T (3)ars)
Rup = 3x(445) _ 3x9 _ 27
3+(4+5) 3+9 12
Similarly
R _ 4x(345) _ 4x8 _ 32
BC = 4y(3+5) — 448 12
RAC — 5x(3+4) — 5x7 _ 35
5+(3+4) 547 12



16.

17.

18.

A battery consists of a variable number 'n' of identical cells (having internal resistance 'r' each) which are
connected in series. The terminals of the battery are short-circuited and the current | is measured. Which of the
graphs shows the correct relationship between | and n?

Solution : -

Given, battery with variable number 'n' of identical cells having internal resistance of 'r' each connected in series.
If the battery terminals are short-circuited, the current | is measured.

The relationship between | and n are plotted as | = nE/nr = E/r, so option (c) is correct.

A wire with 15 € resistance is stretched by one tenth of its original length and volume of wire is kept constant.
Then its resistance will be
a)15.18 ) Db)81.15€) «¢)51.18 d)18.15()

Solution : -

If the wire is stretched by (1/10)" of its original length then the new length of wire become
— o1 i

l2—l+10—10 ..... (I)

As the volume of wire remains constant then

nril = mrily = 7rl (%)(using (i)

= 7= %’r% ....... (ii)

Now the resistance of stretched wire.

R, = p(%l) =

G _ (11)? 5 2

s T wx%r% 10 ra
(v Ry =2 =150)
" Ry = (1)" x 15 = 18.150

The total resistance in the parallel combination of three resistances 9 2, 7€ and 5 €2 is
a)1.22Q b)229Q ¢)4.220Q d)2.021

Solution : -
In the parallel combination of three resistances, the equivalent resistance is

11,1
=& TR TR

i _ 1,1, 1 _ 143, _ 315 __
or _9+7+5_315’R€q_143_2‘029




19.

20.

21.

In the following question, a statement of assertion is followed by a statement of reason. Mark the correct choice
as:

Assertion: Insulators do not allow flow of current through them.

Reason: Insulators have no free charge carriers

a) If both assertion and reason are true and reason is the correct explanation of assertion.

b) If both assertion and reason are true but reason is not the correct explanation of assertion

c) If assertion is true but reason is false. d) If both assertion and reason are false

Solution : -
Current arises due to continuous flow of charged particles. There is no free charge carriers in insulator hence no
flow of charges are possible. Therefore current do not flow through insulators.

Figure shows currents in a part of an electric circuit, then current | is

a)1.7A b)3.7A ¢)1.3A d)1A

Solution : -
Applying Kirchhoff's first law, 1=2+2-1-13=17A

A7 V battery with Internal resistance 2 §2 and a 3 V battery with internal resistance 1 {2 are connected to a 10 €2
resistor as shown in figure, 10 €2 resistor is

a)0.27A b)0.31A ¢)0.031A d)0.53A

Solution : -

Using Kirchhoff's law in loop A P, P4 DA
.10 +21-7=0

1014+21=7 ... (i)

Using Kirchhoff's law in loop P, P4 CBP,
3+1(1-1)-1014=0

-1114 =3; 1=3+1114 ... (ii)

From (i) and (ii),
M04h+2@+1114)=7;1011+6+2214=7
.32141=1;11=1/32=0.031A

22. Ten million electrons pass from point P to point Q in one microsecond. The current and its direction is



a) 1.6 x 107'* A, from point P to point Q@  b) 3.2 x 107 A, from point P to point Q
c) 1.6 x 10 A, from point Q to point P d) 3.2 x 1072 A, from point Q to point P

Solution : -

Here, number of electron, n = 10000000 = 107

Total charge on ten million electrons is

Q = ne [where e = 1.6 x 107'°C]

=10” x 1.6 x 10" C=1.6 x 10"2C

Time taken by ten million electrons to pass from point P to point Qist=1 us = 10%s
The current

=2 - 1607 _ 16,1064
10

Since the direction of the current is always opposite to the direction of flow of electrons. Therefore due to flow of
electrons from point P to point Q the current will flow from point Q to point P.
23. A wire of resistance 4 €2 is used to wind a coil of radius 7 cm. The wire has a diameter of 1.4 mm and the specific
resistance of its material is 2 X 1077 {2 m. The number of turns in the coil is
a)50 b)40 c¢c)60 d)70
Solution : -
Let n be the number of turns in the coil.
Then total length of wire used,
l=27r Xn=271 X 7 X 102 X n

Total resistance, R=p%

-7 —2
2x10 ><27r><7><1(; X0 . =170
7(0.7x1073%)

ord =

24. A circuit has a section ABC as shown in figure. If the potentials at points A, B and C are V V, and V3
respectively. The potential at point O is:

1

a) V4+Vo+Vs  b) [% + =+ Rlz] [Ril + &+ RLJ ¢) Zero
\% V; \%

dﬂﬁ+é+ﬁh&+&+&)

Solution : -

Applying junction rule to O

-|1 - |2 - |3 =0

e, ly+1la+13=0..()

Let, Vg be the potential at point O. By



25.

26.

27.

28.

Ohm's law for resistances R¢, R, and R3 respectively, we get
(Vo - V1) =1Rq; (Vo - V2) = I2Rz2and (Vg - Vi) = I3R3
Vo-W) . I, = (Vo—W2) | I. = (Vo—W3)
R 2T R, 37T Ry
So substituting these values of II' Iz and 13 in eqgn. (i), we get

1 1 1 i Vs s | _
Glarmrg] - [RrEtR] =0

-1
i V%o, W[ 1 1

orl; =

R, Rs3 R,
If n cells each of emf € and internal resistance r are connected in parallel, then the total emf and internal
resistances will be
a)e, - b)e, nr c)ne,~ d)ne,nr
Solution : -
In the parallel combination,
2=ty 4

Teq T1 Tn
1 1 1 1
Tor o —+ 7’2 +.... .
(rep =€y =¢€3=..... =€, =candry{=rpy=r3=...Mn=r)
Ceq e e 3 €
R o N ()
Teq T T T
1 1,1 1_n
Teq T + r t.. +r T
feg=tm L. (i)

From (i) and (ii),
Eeq =MT XTgg=NX =X -=¢
A current of 2A flows through a 2{2 resistor when connected across a battery. The same battery supplies a

current of 0.5 A when connected across a 9¢2 resistor. The internal resistance of the battery is
a)05Q b)13Q ¢)1/4Q d)1Q

Solution : -
Suppose, the internal resistance of the battery is r,
Then the current flowing through the circuit =7 =

.o _ _E ;
Case 1: 2 = By s (i)

: _ _E i
Case2:0.5 = Qg e (ii)

From equations (i) and (Il)
4+2r=4.5+0.5r

ﬁLMzOﬁir:%Q

R+r

A battery of 6 volts is connected to the terminals of a three metre long wire of uniform thickness and resistance of
the order of 100 Q. The difference of potential between two points separated by 50 cm on the wire will be :
a)1V b)15V c¢c)2vV d)3V

Solution : -

In a potentiometer, similar amount of current is passing in the entire wire length so, VaR a
Now, V41/V5 = 14/l5

6/V2 = 300/50

Solving for potential difference V, we get 1V

Three equal resistors connected in series across a source of emf together dissipate 10 W of power. What will be
the power dissipated in Watt if the same resistors are connected in parallel across the same source of emf?

a% b)10 ¢)30 d)90

Solution : -



_ AU _ 81 _
Power, P = At—VAt— f

or P =Vi=Y(QV =iR)
when resistance are in series, then
Ri=R+R+R=3R

.". power dissipated

_v:_v -
Pl_Rl_?)R ................................... (I)

When resistors are in parallel, then
1 _ 1 1 1 _ 3
R

R, R
= R2:%
_v:_ v: _ 3v? i
P, = oy (ii)
By taking ratio of Egs. (i) and (ii)
P _ 3v? 3R _
?1— R X V2_9
P2 = 9p1
=9x10=90 W

29. A battery of 10 V and internal resistance 0.5 { is connected across a variable resistance R. The value of R for

which the power delivered is maximum is equal to
a)0.25Q b)0.5Q ¢)1.0Q d)20Q

Solution : -
Power of maximum whenr=R, R=r=0.5 ().

30. In the following question, a statement of assertion is followed by a statement of reason. Mark the correct choice
as:
Assertion: Drift velocity of electrons is independent of time.
Reason : Electrons are accelerated in the presence of electric field
a) If both assertion and reason are true and reason is the correct explanation of assertion.
b) If both assertion and reason are true but reason is not the correct explanation of assertion
c) If assertion is true but reason is false. d) If both assertion and reason are false

Solution : -
Drift velocity is the average velocity of electrons in presence of electric field, which is independent of time.

31. In the following Wheatstone bridge P/Q=R/S. If key K is closed, then the galvanometer will show deflection :

a) Inleft side  b) Inright side c¢) No deflection d) In either side

Solution : -



From the balanced Wheatstone bridge:

P/Q =R/S
On pressing the key, it is observed that there will be no effect of current in the resistances, hence deflection in
galvanometer will be remain in whatever direction it was observed.

32. In a potentiometer a cell of emf 1.5 V gives a balanced point at 32 cm length of the wire. If the cell is replaced by
another cell then the balance point shifts to 65.0 cm then the emf of second cell is
a)3.05V b)2.05V c)4.05V d)6.05V

Solution : -

Here, in the balance condition of potentiometer
€1 I,

— = —ore; = 1.5V, 1;,=32cm, |, =65cm
ga I

I
€9 = €1 X “2 —15x — = 3.05v
, 32
33. In a meter bridge, the balancing length from the left end (standard resistance of one ohm is in the right gap) is
found to be 20 cm. The value of the unknown resistance is:
a)0.8Q b)05Q ¢)04Q d)0.25Q

Solution : -
In a meter bridge, if balancing length from left end is 20 cm, then value of unknown resistance X will be X = R
l — —
00T - X/1 =20/80
X =1/40=0.25 Q
34. The masses of the three wires of copper are in the ratio of 1: 3: 5 and their lengths are in the ratio of 5: 3: 1. The
ratio of their electrical resistance is .
a)1:3:5 b)5:3:1 c¢)1:25:125 d)125:15:1

Solution : -

Let A4 Ay, Aj be the area of cross-section of three

wires of copper of masses m4, mz, m3 and length |4, I, I3
respectively. Given my=m, my =3m, m3=5m, 4 =5l, I, =3l,I5 =1
Mass = volume x density

SO, M=A1 X1 XTI i, (i)

M =As X 3T XTI e (i)
BM=A3XTXP coeeeiiieeeiiee e (iii)

From Egs. (i) and (ii), we get

A2 = 5A1

FromEgs. (i) and (iii),

Az = 25A1



35.

36.

37.

_ s pxl Ry
R3_pA3 = %4, — 125

oo Ri:Ry:Ry=Ry:+R;:
=125:15: 1

In the following question, a statement of assertion is followed by a statement of reason. Mark the correct choice
as:

Assertion: Potentiometer is used only to compare potential differences.

Reason: The potentiometer draws current from the voltage source being measured.

a) If assertion is true but reason is false  b) If both assertion and reason are false

c) If both assertion and reason are true and reason is the correct explanation of assertion.

d) If both assertion and reason are true but reason is not the correct explanation of assertion

By
125

Solution : -

Potentiometer is a device used to compare potential differences. Since the method involves a condition of no
current flow, the device can be used to measure potential difference, internal resistance of a cell and compare
emf's of two sources. Potentiometer draws no current from the voltage source being measured.

Four resistors are connectedas shown in the figure. A 6 V battery of neghgible resistance is connected across
terminals A and C. The potential difference across terminals Band D will be

a)Zero b)15V c¢c)2v d)3V

Solution : -
The given figure is a circuit of balanced Wheatstone bridge as shown in the figure.

Points Band D would be at the same potential,
ie., Vg-Vp=0volt

The I- V characteristics shown in figure represents

LN

a) ohmic conductors  b) non-ohmic conductors c)insulators d) superconductors

Solution : -
The figure is showing |- V characteristics of non-ohmic or non-linear conductors.



38. If power dissipated in the 9 W resistor in the circuit shown is 36 watt, the potential difference across the 2 W
resistor is

002
60y
e MW
Y 202
a)4volt b)8volt c¢)10volt d)2 volt
Solution : -
..p_ V2
s P= 7
V? 2 _
=36="F=>V"=9x9x4
= V=18V

Current passing through the 952 resistor is

=% =2=2A

The 92 and 62 resistors are in parallel combination
= 9%6 X 1

where i is the current supplied by the battery.
ci=28 =5 A

Therefore, potential difference across 2f) resistor is
V=iR=5x2=10V.

39. In the network shown in figure each resistance is 1§2. The effective resistance between A and B is

A .
4 3 8
Solution : -

The distribution of currents in the circuit is shown in Fig. (a). Due to symmetry current in arm AE is equal to
current in the arm EB. Since, current in the arm CE is equal to the current in the arm ED, therefore the resistance
of network will not change, if the wires CED and AEB are disconnected at E, as shown in Fig. (b).

o {'izl = ':3:| o

B [-'71"".::'

Now, resistance of path AEB =r+r =2r



(2r)xr

i =— ASuliall 8r
Resistance of path ACDB = = r + @r)r +r 3
The paths AEB and ACDB are in parallel, therefore the effective resistance between A and B will be
1,3 _ Y
R 2r 8r 8r 8r
orR = 87r
But r=10Q2
Therefore, R = gil = %Q

40. Power dissipated across the 8W resistor in the circuit shown here is 2 watt. The power dissipated in watt units
across the 3W resistor is

102 3Q

80 i
a)1.0 b)05 ¢)3.0 d)2.0

Solution : -
Power =V, | = I2R

. Power _ 2 _ 1 _ 1
27 Tr _\/;_\/Z_zA

Potential over 82 = Ri, = 8 X % =4V

This is the potential over parallel branch. So 2; =
powerof 32 =i,’ R=1x1x3=3

4 _

1=1A

41. In the circuit shown, the current through the 4 Q resistor is 1 amp when the points P and M are connected to a
d.c. voltage source. The potential difference between the points M and N is :

a)3.2volt b)1.5volt c¢)1.0volt d)0.5volt

Solution : -
In the circuit shown, potential difference between the points P and M is 1 x 4 = 4 volts
Equivalent resistance of 0.5 || 5in 1.25 Q

. _ 4V _
So, the current through it will be | = 1250 3.2A

Potential difference between the points M and N is
Vun =1 x3.2 =3.2 volts

42. The temperature co-efficient of resistance of a wire is 0.00125/9C. At 300 K it's resistance is 1 Q. The resistance

of the wire will be 2Q at :
a) 1154 K b)1127K ¢)1100 K d) 1400 K

Solution : -
Ry— R,
Ri(T>-T)

S _ 21 _ 100000 , 50 =
125 x 10 = 720 or Tp = 245004300 = 1100 K

Since, x =



43. Match the Column | with Column II.

Column | Column i
(A) |Ohm's law is applicable to(p) |metals
Ohm's law is not

() applicable to (q) greater resistivity

diodes, electrolytes,
semiconductors
a) A, B-q,C-p b)A-p,B-r,C-q c)A-r,B-p,C-qg d)A-q,B-r,C-p
Solution : -
(A) — (p) if the temperature is not very high.
(B) — (r)
(C) = (a)
44. Three resistances P, Q, R each of 2 W and an unknown resistance S form the four arms of a Wheatstone bridge
circuit. When a resistance of 5 W is connected in parallel to S the bridge gets balanced. What is the value of S?

a)30 b6N c)1Q d)2Q

(C) |alloys have (r)

Solution : -

When Wheatstone bridge is balanced,
P _ R 2 _ 2

Q S - 3= S

Therefore, S should be 2€2.
A resistance of 6€) is connected in parallel. A parallel combination.

1 _ 1 , 1
R R + R,
1_ 1,1
2 6 + S
= 5 =30
45. What will be the equivalent resistance of circuit shown in figure between two points A and D?
o wmrira £ ann o fln
100 100 1002
A WA AN MR B
%10 0 100
€ ——WW————— WA D
caaa o g 100
a)10Q b)202 ¢)30Q2 d)402
Solution : -
1002 1080 100
A e A A ——————— A ———s
A, R
ﬁaiéwn mg'émﬂ
Ay A
£ ——AAA AR AN D
100 100 100

Effective resistance of R, and R, in series, R' = 10 + 10 = 20()

Effective resistance of R3 and R5 in series, R" = 10 + 10 = 20}

Net total resistance of R' and R" in parallel is R, = ggigg = 102

.". Total resistance between A and D
=10+10+10=30



46. In the circuit shown, the value of currents 14, |, and I3 are

a)34, A, 54 b)3A,34, A c)5A4A-3A d)TA, 24,54

Solution : -

Applying Kirchhoff's voltage law,
Inloop |, -27 -6l,-214+24 =0
6l, + 214 =-3 ... (i)
Inloop Il, -27 - 61, + 413=0
6l, - 415 =-27 ... (ii)
Atjunction P, 11 - I2 - 13 =0 ... (iii)
Solving equations (i), (ii) and (iii) we get
Iy =3A,1b=-3/2A,13=9/2A.
47. A4 pF conductor is charged to 400 V and then its plates are joined through a resistance of 1 k2. The heat

produced in the resistance is .
a)0.16J b)1.28J <¢)0.64J d)0.32J

Solution : -

The energy stored in the capacitor

=;CV?

This energy will be converted into heat in the resistor.
H=3CV?

where, C= capacitance of capacitor

V = voltage across the plate of capacitor

H=1x4x10"°% x (400)> = 0.32J

48. In the given figure, equivalent resistance between A and B will be :
AT

eD

Solution : -



49.

50.

In the Wheatstone bridge, the circuit is balanced as % = %O’P% = %

If we re-draw the above circuit, we see that :

402

1 - N
i X L
v 7,
M, o
v "L -‘r-!- B

Resistances 3 Q and 4 Q are in series, so the equivalent resistanceis3Q+4 Q=7 Q =Ry

Also, resistances 6 Q and 8 Q are in series, so the equivalent resistanceis6 Q+8 Q=14 Q =R,

Now after having equivalent resistances, if we further reduce the above circuit, we see that the equivalent
resistances are in pargllel.

MAA

M%h‘“,\ T

So, Equivalent resistance is:

1/Rih = 1/R + 1/R,

1Rn=17Q+ 114 Q=314 Qor Ry, =14/3 Q

Three resistors 2() , 4Q) and 52 are combined in parallel. This combination is connected to a battery of emf 20 V

and negligible internal resistance. The total current drawn from the battery is
a)10A b)15A ¢c)19A d)23A

Solution : -
Potential of 20 V will be same across each resistance current
I =X =2 =104

11?}1 220
_ VvV _ 20 _
I = 4 = 2 =44

.". Total current drawn from circuit I=l4 + I, + 13 =10+ 5+ 4 =19 A

In a Wheatstone's bridge all the four arms have equal resistance R. If the resistance of the galvano meter arm is
also R, the equivalent resistance of the combination as seen by the battery is

a)2R b)L L& qR

Solution : -
As, Wheatstone's bridge is balanced, the resistance of galvanometer will remain ineffective.






