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CIRCUITS

Sample Problems

1. The emf and resistances in the circuit of Fig 27-8a have the
following values:

g1 = 4.4V.ey = 2.1V,

ry = 2.3Q, ry = 1.8Q2, R = 5.502

(a) What is the current I in the circuit?
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(b) What is the potential difference between the terminals of

battery 1in Fig. 27 8a?

° Watch Video Solution

2. Figure 27-11a shows a multiloop circuit containing one ideal
battery and four resistances with the following values:

R, = 2092, Ry = 2002, e = 12V,

Rs; = 3002, Ry = 8.002

(@) What is the current through the battery?

(b) What is the current i5 through Ry ?

(c) What is the current i3 through R3?

o Watch Video Solution

3. Figure 27-12 shows a circuit whose elements have the following

values: €1 = 3.0V, ey = 6.0V, R; = 2.0QRy = 2.000. The three


https://dl.doubtnut.com/l/_sR5XptfURfe6
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batteries are ideal batteries. Find the magnitude and direction of

the current in each of the three branches

° View Text Solution

4. Twelve wires, each having resistance r, are joined to form a cube
as shown in Fig. 27-18. Find the equivalent resistance between the
ends of a face diagonal such as a and c.

P

Figure 2718 Twelve equal resistors arc arranged in the shape of a

cube. The battery is connected between points a and c.

° View Text Solution

5. Find the equivalent resistance between points a and b of the

circuit shown in Fig 27-20.


https://dl.doubtnut.com/l/_2wFB3DDw3LGn
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A network of live resistances

o View Text Solution

6. As a car rolls along pavement, electrons move from the
pavement first onto the tires and then onto the car body. The car
stores this excess charge and the associated electric potential
energy as if the car body were onc plate of a capacitor and the
pavement were the olher plate (Fig. 27-35a). When the car stops, it
discharges its excess charge and energy through the tires, just as

a capacitor can discharge through a resistor. If a conducting object


https://dl.doubtnut.com/l/_hX7EM0VQfoXj
https://dl.doubtnut.com/l/_fZ1Bjs4q1rTa

comes within a few centimeters of the car before the car is
discharged, the remaining energy can be suddenly transferred to a
spark between the car and the object. Suppose the conducting
object is a fuel dispenser. The spark will not ignite the fuel and
cause a fire if the spark energy is less than the critical Value
Utre = 50mJ.

When the car of Fig. 27-35a stops at time t=0, the car ground
potential difference is Vj = 30kV. The car-ground capacitance is
C = 500pF, and the resistance of each tire is Ry = 100GS2.
How much time does the car take to discharge through the tires to

drop below the critical value U, ?

o View Text Solution

7. (a) Find the current | supplied by the battery in the network as
shown in steady state. (b) Find the steady state charge on the

capacitor. (c) Find the initial current through the battery.



https://dl.doubtnut.com/l/_fZ1Bjs4q1rTa
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| QJ View Text Solution

Checkpoints

1. The figure shows the current | in a single-loop circuit with a

battery B and a resistance R (and wires of negligible resistance). (a)
Should the emf arrow at B be a drawn pointing leftward or
rightward? At points a,b and c rank (b) the magnitude of the
current )c the electric potential, and (d) the electric potential

energy of the charge carriers greatest first.

0 View Text Solution



https://dl.doubtnut.com/l/_c7MMMsoip8Zw
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2.1f Ry > Ry > R, rank the three resistance according to (a) the
current through them and (b) the potential across them, greatest

first.

° View Text Solution

3. A battery has an emf of 12 V and an internal resistance of 2. Is
the terminal-to-terminal potential difference greatest then less
than, or equal to 12V if the current in the battery is (a) from the
negative to the positive terminal, (b) from the positive to the

negative terminal, and (c) zero?

o Watch Video Solution

4. A batery, with potential V across it, is connected to a

combination of two idential resistors and them has current |


https://dl.doubtnut.com/l/_UJup13A3XefT
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through it. What are the potential difference acros and the current
through either resistor if the resistors are (a) in series and (b) in

parallel?

o View Text Solution

5. In the adjoing circuit, find the branches in which the current is
the same. Hence, redraw the circuit so that we can find the

equivalent resistance of the circuit by simple series parallel

1542 15 €2
A B
| 50 02 - — w—
30 Q 30

analysis.

o Watch Video Solution
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6. A galvanometer has a coil of resistance 100€2 showing a full-scale
deflection at 50 A. What resistance should be a to use itas (a) a

voltmeter of range 50V and (b)an ammeter of range 10mA?

o Watch Video Solution

7.The table gives four sets of values for the circuit elements in Fig
27.33. Rank the sets according to (a) the initial current (as the
switch is closed on a) and (b) the time required for the current to

decrease to half its initial value, greatest first.

1 2 3 4
“@v)y 12 12 10 10
R(Q)) 2 10
C(uF) 3 05 2

i B P

| o L ..__ L~ _ 0.
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1. An isolated charged capacitor may gradually discharge as charge

leaks from one plate to the other through the intermediate
material, as if it were discharging through an external resistor. (a)
What is the resistance of such an external resistor if a 2.00uF
capacitor's potential difference decreases to 60.0% of its initial
value of 50.0 V in 240 d? (b) What is the corresponding loss of
potential energy in that time interval? (c) At the end of that

interval, at what rate is the capacitor losing potential energy?

o View Text Solution

2. In Fig. 2737, the ideal batteries have emfs

€1 = 12.0V and = €9 = 0.500¢7; and the resistances are each


https://dl.doubtnut.com/l/_wpvUVWDyxq51
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4.00€2. What is the current in (a) resistance 2 and (b) resistance 3?

° Watch Video Solution

3. In Fig 2737,
g1 = 1.00V, g2 = 3.00V, R; = 4.0012, R> = 2.0012, R3 = 5.0012,
both batteries are deal. What is the latest which energy is
dissipated in (a) R1, (b)R2 and (c)R3? What is the power of (d)
battery 1and (e) ballery 2? Is energy being absorbed or provided in

(f) battery and (g) battery 2?



https://dl.doubtnut.com/l/_t0UsrzCGqlYY
https://dl.doubtnut.com/l/_VCmqOSUE2knf

o View Text Solution

4. In Fig. 27-38, two batteries with an emf ¢ = 12.0V and an
internal resistance r=0.500 () are connected in parallel across a
resistance R. (a) For what value of R is the dissipation rate in the
resistor a maximum? (b) What is that maximum? and (c) what is
the total dissipation rate in the batteries? In terms of r, what are
(d) the effective R (internal) resistance of the two-battery system

and (e) the resistance R that is required to maximize the


https://dl.doubtnut.com/l/_VCmqOSUE2knf
https://dl.doubtnut.com/l/_hD5H9GkyNlZZ

dissipation rate? This is a general result.

° View Text Solution



https://dl.doubtnut.com/l/_hD5H9GkyNlZZ
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5.In Fig. 27-39, a voltmeter of resistance R, = 300¢2 and ammeter
of resistance R4 = 3.00€2 are being used to measure a resistance
R in a circuit that also contains a resistance Ry = 100€2 and an
ideal battery with an emf of ¢ = 18.0V. Resistance R is given by R
=V/i, where V is the potential across R and i is the ammeter
reading. The voltmeter reading is V', which is V plus the potential
dilference across the ammeter. Thus, the ratio of the two meter
readings is not R but only an apparent resistance R' -V/i. If R
= 85.0€2 what are (a) the ammeter reading.
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(b) the voltmeter reading, and (c) R'? (a) If R4 is decreased, does


https://dl.doubtnut.com/l/_BUxRtNcBKHgY

the difference between R' and R increase, decrease, or remain the

same?

° View Text Solution

6. In Flg 27-40, R1 = 1009, R2 = R3 = 50009, R4 = 7509,
and the ideal battery has emf ¢ = 12.0V. (a) What is the
equivalent resistance? What is i in (b) resistance 1, (c) resistance 2,

(d) resistance 3, and (e) resistance 47?
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o View Text Solution
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7. In Fig. 27-40, the resistors have the values
R; = 70092, Ry = 12.0€2, and R3 = 4.002 and the ideal
battery's emf is 22.0 V. For what value of R4 Will the rate at which
the battery transfers energy to the resistors equal (a) 60.0 W, (b)
the maximum possible rate P,,, and and (c) the minimum

possible rate P,;, ? What are (d) P, and (€) Py ?

o View Text Solution

8. Figure 27-41 shows a battery connected across a uniform
resistor Ry. A sliding contact can move across the resistor from
x=0 at the left x= 10 cm at the right. Moving the contact changes
how much resistance is to the left of the contact and how much is
to the right. Find the rate at which energy is dissipated resistor R

as a function of X. Plot the function for


https://dl.doubtnut.com/l/_e40hlRO6Wtb4
https://dl.doubtnut.com/l/_pjd7szCcTWRX

gg = 50V, R = 200082 and R, = 10012

Sheing
contacl

o View Text Solution

9.In Fig. 27-42, the resistances are R; = 3.00€2, R, = 700¢2. and

the battery is ideal. What value of R3 maximizes the dissipation


https://dl.doubtnut.com/l/_pjd7szCcTWRX
https://dl.doubtnut.com/l/_qmYIdtzVqN9m

rate in resistance 3?

° View Text Solution

10. A capacitor with an initial potential difference of 80.0 V is
discharged through a resistor when a switch between them is
closed at t=0. At t= 10.0s, the potential difference across the
capacitor is 1.00V (a) What is time constant of the circuit? (b) What

is the potential difference across the capacilor

o View Text Solution



https://dl.doubtnut.com/l/_qmYIdtzVqN9m
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1. In Fig. 27-43, the current in resistance 6 is i¢ = 2.80A the

resistances

R; = R2 = R3 = 2.00Q2, R4 = 16.02, R5 = 8.00Q2 and Rg = 4.0012

are

Wat is the emf  of the ideal battery?
AN M AN
R, R, )
&=} Ry § Ry l § R,
o Watch Video Solution
12. In Fig. 27-44,

g1 = 8.00V, g2 = 12.0V, Ry = 10012, Ry = 20012, R3 = 30012.

One point of the circuit is grounded (V =0). What are the (a) size

and (b) direction (up or down) of the current through resistance 1,

the (c) size and (d) direction (left or right) of the current through

resistance 2, and the (e) size and (f) direction of the current


https://dl.doubtnut.com/l/_KmLCSUz2ICbM
https://dl.doubtnut.com/l/_t3p61OVkILev

through resistance 3?7 (g) What is the electric potential at point A?
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o View Text Solution

13. In Fig. 27-45, assume that
e = 3.0V, r = 10082, R; = 25022 and R, = 30012. If the
voltmeter resistance RV is 5.0k{). what percent error does it

introduce into the measurement of the potential difference across


https://dl.doubtnut.com/l/_t3p61OVkILev
https://dl.doubtnut.com/l/_lexpfe167MOz

R, 7. Ignore the presence of the ammeter.
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o View Text Solution

14. Switch S in Fig. 27-46 is closed at time t= O, to begin charging
an initially uncharged capacitor of capacitance C = 49.0uF

through a resistor of resistance R = 32.0€2. At what time is the


https://dl.doubtnut.com/l/_lexpfe167MOz
https://dl.doubtnut.com/l/_uv5xo0YW4JEE

potential across the capacitor equal to that across the resistor?
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° View Text Solution

15. In the circuit shown in Fig. 27-47, there is a cube of resistances
which are all having the same resistance of R. Find the equivalent

resistance of the network between diagonally opposite points as


https://dl.doubtnut.com/l/_uv5xo0YW4JEE
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shown in the figure.
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o View Text Solution

16. Find the equivalent resistance of the network as shown in Fig

2748 between points a and b



https://dl.doubtnut.com/l/_0sKE0hQbRm0L
https://dl.doubtnut.com/l/_9v8QU9yRa9C0

o View Text Solution

17. An infinite ladder is constructed with 12 and 2() resistors as
shown in Fig 27-49. Find the effective resistance between the

points A and B.

o Watch Video Solution

18. In Fig 27-50,
e = 24.0V, Ry = 20009, R2 = 3000Q and R3 = 4000). What

are the potential differences (@) V4 — Vs (b) VB — Vo ()


https://dl.doubtnut.com/l/_9v8QU9yRa9C0
https://dl.doubtnut.com/l/_PlJPNslVqu7h
https://dl.doubtnut.com/l/_0jXpBthz54sO

VC — VD and (d)VA — VC?
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o View Text Solution

19. In Fig. 27-51. battery 1 has emf ¢; = 12.0V and internal
resistance r; = 0.0252 and battery 2 has emf; = 12.0V and
internal resistance ro = 0.012€2. The batteries are connected in
series with an external resistance R. (a) What R value makes the

terminal-to-terminal potential difference of one of the batteries


https://dl.doubtnut.com/l/_0jXpBthz54sO
https://dl.doubtnut.com/l/_iChG7xYJnUI4

zero? (b) Which battery is that?

o Watch Video Solution

20. A capacitor with initial charge qp, is discharged through a
resistor. What multiple of the time constant 7 gives the time the
capacitor takes to lose (a) the first 25% of its charge and (b) 50%

of its charge?

o View Text Solution



https://dl.doubtnut.com/l/_iChG7xYJnUI4
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21.In Fig 27-52, circuit section AB absorbs energy at a rate of 50W
when current i=2.0A through it is in the indicated direction.
Resistance R = 2.0(2, (a) What is the potential difference between
A and B? Emf device X lacks internal resistance. (b) What is its emf?
(c) is pont B connected the positive terminal of X or to the
negative terminat?
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° View Text Solution

22. Sixteen copper wires of length | and diameter d are connected
in parallel to form a single composite conductor of resistance R.
What must the diameter D of a single copper wire of length | be if

it is to have the same resistance?

° View Text Solution



https://dl.doubtnut.com/l/_4POcAlIIvIJH
https://dl.doubtnut.com/l/_GrK7kzdPjDWb

23. In Fig 27-53, a voltmeter of resistance R, = 3002 and an
ammeter of resistance R4 = 3.00€) are being used to measure a
resistance R in. a circuit that also contains a resistance Ry = 10052
and an ideal battery of emf ¢ = 28.5V. Resistance R is given by
R=V//i where V is the voltmeter reading and i is the current in
resistance R. However, the ammeter reading is not i but rather i,
which is i plus the current through the voltmeter. Thus, the ratio of
the two meter readings is not R but only an apparent resistance
R'=V/I If R = 85.0€2 what are (a) the ammeter reading. (b) the

voltmeter reading, and (c) R' (d) If R, is increased does the


https://dl.doubtnut.com/l/_GrK7kzdPjDWb
https://dl.doubtnut.com/l/_cyTkJs9I7qto

difference between R' and R increase, decrease or on the same?
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o View Text Solution

24. Shown an arrangement to measure the emf (¢)and internal
resistance r of a battery. The voltmeter has a very high resistance
and the ammeter also has some resistance.The voltmeter reads
1.52 V when the switch S is open.When the switch is closed the

voltmeter reading drops to 1.45 V and the ammeter read 1.0A Find


https://dl.doubtnut.com/l/_cyTkJs9I7qto
https://dl.doubtnut.com/l/_AyB2VFf0Iogw

the emf and the internal resistance of the battery.
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o Watch Video Solution

25. A voltmeter consists of a 252 coil connected in series with a
5752 resistor. The coil takes 10 mA for full-scale deflection. What

maximum potential difference can be measured on this voltmeter?

o Watch Video Solution



https://dl.doubtnut.com/l/_AyB2VFf0Iogw
https://dl.doubtnut.com/l/_2Hl7ps4mH3Qg

26. An ammeter is to be constructed which can read currents up to
2.0 A. Il the coil has a resistance of 25(2 and takes 1 mA for full-scale

deflection, what should be the resistance of the shunt used?

° Watch Video Solution

27. A volmeter coil has resistance 50.0€2 and a resistor of 1.15k(2 is
connected in series. It can read potential differences upto 12 V. If
this same coil is used to construct an ammeter which can measure
currents up to 2.0 A, what should be the resistance of the shunt

used?

o Watch Video Solution

28. A 3.00M(2 resistor and a 1.00uF' capacitor are connected in

series with an ideal battery of emf ¢ = 4.00V. At 6.00 s after the


https://dl.doubtnut.com/l/_EiufFkoQALzB
https://dl.doubtnut.com/l/_L5ylDIeWVdyr
https://dl.doubtnut.com/l/_C8i6fuDBlkej

connection is made, what is the rate at which (a) the charge of the
capacitor is increasing, (b) energy is being stored in the capacitor,
(c) thermal energy is appearing in the resistor, and (d) energy is

being delivered by the battery?

o View Text Solution

29. In an RC series circuit, emf ¢ = 12.0V, resistance
R = 1.40MQ and capacitance C' = 2.70uF. (a) Calculate the
time constant. (b) Find the maximum charge that will appear on
the capacitor during charging. (C) How long does it take for the

charge to build up to 16.0uC'?

o View Text Solution

30. In Fig 27-56, the ideal batteries have emf

emfi2 = 200V and €5 = 50V and the resistances are


https://dl.doubtnut.com/l/_C8i6fuDBlkej
https://dl.doubtnut.com/l/_uluuT53w3iIO
https://dl.doubtnut.com/l/_akfbrg91YO8t

R, = 3.0 and Ry, = 2.0Q. If the potential at P is 100 V, what is

01 W
R,

!
I

R,
AMA dr

at at Q?

o Watch Video Solution

31. Figure 27-56 shows the circuit of a flashing lamp, like those
attached to barrels at highway construction sites. The fluorescent
lamp L (of negligible capacitance) is connected in parallel, across
the capacitor C of can RC circuit. There is a current through the
lamp only when it potential difference across it reaches the
breakdown voltage V}, then the capacitor discharges completely

through the lamp and the lamp flashes briefly. For a lamp with


https://dl.doubtnut.com/l/_akfbrg91YO8t
https://dl.doubtnut.com/l/_NN51OWWOaSSh

breakdown voltage V; = 75.0V, wired to a 95.0 V ideal battery
and a 0.150uF" capacitor, what resistance R is needed for two

flashes per second?

"

o View Text Solution

32. Six 18.012 resistors are connected in parallel across a 12.0V ideal

battery. What is the current through the battery?

o Watch Video Solution



https://dl.doubtnut.com/l/_NN51OWWOaSSh
https://dl.doubtnut.com/l/_7gBhlAmesaAe

33.In Fig. 27-9, what is the potential difference V.; — V, between
points d and C if
g1 = 4.0V.e9 — 1.0V, Ry = Ry, = 1012, and R3; = 8.0f2, and

the battery is ideal?

° View Text Solution

34. In the circuit of Fig 27-57
e =12kV,c=6.5uF, Ry = Ry = Ry = 0.73M€).  With C
completely uncharged switch S is suddenly closed (at t=0). At t=0,
what are (a) current ¢; in resistor 1, (b) current ¢, in resistor 2, and
(c) current i3 in resistor 37 At t = oo (thta is after many time
constants). what are (d) iy, (e)is and (f)i3? What is the

potential difference V5 across resistor 2 at (g) t=0 and (h) t = c0?


https://dl.doubtnut.com/l/_p98pASuZABB8
https://dl.doubtnut.com/l/_Vv8ZeuNUXZoN

Sketch V5, versus t between these two extreme times.
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o View Text Solution

35. When resistors 1 and 2 are connected in series, the equivalent
resistance is 20.02. When they are connected in parallel, the
equivalent resistance is 3.75¢2. What are (a) the smaller resistance

and (b) the larger resistance of these two resistors?

o Watch Video Solution



https://dl.doubtnut.com/l/_Vv8ZeuNUXZoN
https://dl.doubtnut.com/l/_p58Bu6quiknH

36. A car battery with a 12 V emf and an internal resistance of
0.030Q2 is being charged with a current of 40 A. What are (a) the
potential difference V across the terminals, (b) the rate P,. of
energy dissipation inside the battery, and (c) the rate P, of
energy conversion to chemical form? When the battery is used to

supply 40 A to the starter motor, what are (d) V and (e) P?

o View Text Solution

37. In Fig. 27-58, R; = R, 4.00Q2 and R3 = 1.50€2. Find the
equivalent resistance between points D and E. (Hint : Imagine that

a battery is connected across those points).

D R,

R, Ry

-



https://dl.doubtnut.com/l/_wM8nzImWXXJV
https://dl.doubtnut.com/l/_gXtNDOyuKXOC
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38. In Fig 27-59, what current does the ammeter read if ¢ = 5.0V
(ideal battery), R; = 2.0€2, Ry = 9.0Q2 and R3 = 6.002? (b) The
ammeter and battery are now interchanged. Show that are

ammeter reading is unchanged.
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° Watch Video Solution

39. A total resistance of 5.00€2 is to be produced by connecting an

unknown resistance. a) What must be the value of the unknown


https://dl.doubtnut.com/l/_gXtNDOyuKXOC
https://dl.doubtnut.com/l/_c5eX5pftfYr7
https://dl.doubtnut.com/l/_l6EFF5KwcxXV

resistance and (b) should it be connected in series or in parallel (c)
What is the total resistance if the unknown resistance is

connected the other way?

o View Text Solution

40. A 5.7 A current is set up in a circuit for 15.0 min by a
rechargeable battery with a 6.0 V emf. By how much is the chemical

energy of the battery reduced?

° Watch Video Solution



https://dl.doubtnut.com/l/_l6EFF5KwcxXV
https://dl.doubtnut.com/l/_dO379NVnEEpT

41. The potentiometer wire AB is 600 cm long.
E r

——— MWW,

=15r

—w—é |

distance from A should be jockey J touch the wire to get zero

a. At what

deflection i the galvanometer.
b. If the jockey touches the wire at a distance 560cm from A, what

will be the current through the galvanometer.

o Watch Video Solution

42. A 6 volt battery of negligible internal resistance is connected

across a uniform wire AB of length 100cm. The positive terminal of


https://dl.doubtnut.com/l/_m3gddZKtL2f0
https://dl.doubtnut.com/l/_6UMrEzkgnzT4

another battery of emf 4V and internal resistance 12 is joind to
the point A as shown in figure. Take the potential at B to be zero.
(a) What are the potentials at the points A and C ? (b) At which D
of the wire AB, the potential is equal to the potential at C. ( ¢) If
the point C and D are connected by a wire. What will be the
current through is ? (d) Id the 4V batteryt is replaced by 7.5 V

battery, what whould be the answers of parts (a) and (b) ?

o Watch Video Solution

43. The potentiometer wire AB shown in figure is 40 cm long.

Where should the free end of the galvanometer be connected on


https://dl.doubtnut.com/l/_6UMrEzkgnzT4
https://dl.doubtnut.com/l/_vny8Z3sYXdES

AB so that the galvanometer may show zero deflection?
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° Watch Video Solution

44. In Fig. 27-63, R; = 100€2, Ry = 502, and the ideal batteries
have emfs, 1 = 6.0V, e2 = 10V, and €3 = 4.0V. Find (a) the

current in resistor 1, (b) the current in resistor 2, and (c) the


https://dl.doubtnut.com/l/_vny8Z3sYXdES
https://dl.doubtnut.com/l/_GPLiYlQmw0EO

potential difference between points a and b.

2

—- L
] ':_"—'5'.-'
é, é,
R,
—A—

o Watch Video Solution

45. A conductor of length [ has a non-uniform cross-section. The
radius of cross-section varies linearly from a to b. The resistivity of

the material is p. Find the resistance of the conductc across its


https://dl.doubtnut.com/l/_GPLiYlQmw0EO
https://dl.doubtnut.com/l/_l0eXdmMGnXZl

ends.

° Watch Video Solution

Practice Questions Single Correct Choice Type

1. In the circuit shown in the figure, the current through

! n
fM’}N Aty Sty
=

<
-J- 812 I80 40
ity W Aty
20

A.The 3() resistor is 0.50A


https://dl.doubtnut.com/l/_l0eXdmMGnXZl
https://dl.doubtnut.com/l/_fQWu5cJJv433

B. The 32 resistor is 0.25A

C. The 4€) resistor is 0.50A

D. The 4f) resistor is 0.25A

Answer: D

o Watch Video Solution

2. In the circuit shown P # R the reading of galvonometer is

same switch S open or closed. Then


https://dl.doubtnut.com/l/_fQWu5cJJv433
https://dl.doubtnut.com/l/_DgpYCHl46r7H

L,

A Igp = Ig
B.Ip = Ig
C.lg = Ig
D. IQ = Ig
Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_DgpYCHl46r7H

3. In the given circuit, it is observed that the current | is
independent of the value of the resistance Rg. Then the resistance

values must satisfy

— AN
A Rs

A.RiRoRs = R3R4Rs

1 1 1 1

B. =
R5+R6 R1+R2+R3+R4

C.RiRy = RoR3

D. RiR3 = RoRy = R5Rg

Answer: C


https://dl.doubtnut.com/l/_DgpYCHl46r7H
https://dl.doubtnut.com/l/_z5IkkgswfBSr

o Watch Video Solution

4. The three resistances of equal values are arranged in the

different combination shown in the figure. Arrange them in the

increasing order of dissipation of power.
(D ~Lnv—avwn—ann
—AWr

an w1

AN

—— A ————
M Lo -

S L —
av) L

Al <IV <I<III


https://dl.doubtnut.com/l/_z5IkkgswfBSr
https://dl.doubtnut.com/l/_3hbgQfbHZjMm

BII<IV <IIIT<I

CIV <II<I<III

D.IV < I < II < III

Answer: B

o Watch Video Solution

5. Given : R; = lohm, Ry = 20hm, C; = 2uF, Cy = 4uF The

time constants (in u.S) for the circuits I, 11, Il are respectively
C, C, C,
11 Il i1l
1] I Ilw
[
) i
-V R, R
(D (1)
R.
Y
R. -
'ké %R:
L1
C, C.
(1) T
LV



https://dl.doubtnut.com/l/_3hbgQfbHZjMm
https://dl.doubtnut.com/l/_TXxiDkViF2Wk

A.18,8/9, 4

B. 18,4, 8/9

C.4,8/9,18

D. 8/9,18, 4

Answer: D

o Watch Video Solution

6. Somewhere in a circuit is a resistor. A constant current is flowing

in the direction as indicated in the following figure. In going from

B
- _
A to B, we measure /E.dl What do we find?
A

—_—

— VWV —e—
A H

A. A positive value


https://dl.doubtnut.com/l/_TXxiDkViF2Wk
https://dl.doubtnut.com/l/_ZFmbBU8cCJME

B. A negative value

C.Zero

D. We do not have enough information to answer

Answer: A

o Watch Video Solution

7.1f we go from A to B through the wire to the resistor, or choose a
random routing through free space (thus not through the resistor

itself), starting ai A and ending at B. Which of the following
statement is correct?

A. There is no difference in both cases

B. There is a major difference due to path chosen

C. We cannot choose a random routine path


https://dl.doubtnut.com/l/_ZFmbBU8cCJME
https://dl.doubtnut.com/l/_2mvHwOwJQEyG

D. None of these

Answer: A

o Watch Video Solution

8.10C of charge start from the negative terminal of a battery, flow
through the battery and then leave the positive terminal through
a wire, flow through a resistor and then return to the starting
point on this circuit. In this complete process, the 10C....

A. Have no net change in potential energy

B. Receive heat energy from the resistor

C. Have a net loss of potential energy

D. Do positive work on the battery

Answer: A



https://dl.doubtnut.com/l/_2mvHwOwJQEyG
https://dl.doubtnut.com/l/_3jths7BYrltO

o Watch Video Solution

9. A battery of emf E has an internal resistance r. A variable
resistacne R is connected to the terminals of the battery. A current
¢ is drawn from the battery. V is the terminal potential difference. If
R alone is gradually reduced to zero, which of the following best
describes 7 and V?

A.idecreases te zeros, V approach ¢

B.i approaches an infinite value, V decreases to zero

C.iapproaches er, V aaproches ¢

D. 1 approaches ¢ /r,V approaches zero

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_3jths7BYrltO
https://dl.doubtnut.com/l/_mvp9dJwPTV5t
https://dl.doubtnut.com/l/_EF6FbWX1IsPZ

10. The given gure shows a network of wiers carrying various

currents. What is the current through A?

3A

b ®

BA

A 1A

B. 2A

C.6A

D. 8A

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_EF6FbWX1IsPZ

11. A current-carrying wire got pulled, stretching it and making it
thinner in its middle. The cross-section of that wire is shown in the
following figure. Which of the following statements about the

current and the temperature of the wire is true?

S ~_ e

A A

A.The current and temperature at the thin section of the wire

is higher than at the thick section

B. The current and temperature at the thick section of the wire

is higher than at the thin section

C.The current and temperature at the wire is the same

everywhere

D.The current in the wire is the same everywhere, but the

temperature of the wire is higher in the thin section


https://dl.doubtnut.com/l/_cSwmH6hmE4X5

Answer: D

° Watch Video Solution

12. Four unequal resistors are connected in parallel. Which one of

the following statements is correct?

A. The total resistance is less than the smallest resistor

B. The total resistance is equal to the average of the individual

resistances

C. The total resistance is more than the largest resistor

D. The total resistance is in between the smallest and largest

resistor but not the average of the individual resistances

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_cSwmH6hmE4X5
https://dl.doubtnut.com/l/_Mc6y5da7cyIu

13. Three 100 W light bulbs are connected in series to a 220V
power source. If two of the light bulbs are replaced by 60 W bulbs,
the brightness of the remaining on w bulb is

A. Brighter than it was before

B. Dinner than it was before

C. The same brightness as it was before

D. will not illuminate

Answer: A

o Watch Video Solution

14. An ideal battery is connected to a circuit of four resistors as

shown in the following figure. If the resistance R, is increased,


https://dl.doubtnut.com/l/_Mc6y5da7cyIu
https://dl.doubtnut.com/l/_m6t0axBWZRfw
https://dl.doubtnut.com/l/_g9hzIZL6uvRb

L=

ey
I MWW
FE R
Ry

A.The current through R; decreases

then

B. The potential difference across R increases

C. The potential difference across R4 increases

D. The potential difference across R decreases

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_g9hzIZL6uvRb

15. If voltage V is applied across terminals a and b of the circuit
shown in the following figure, which of the statements below is

true? (Notation: 44 is current through 4.00€2 resistor,.)

76
4 {} 90

a b

Aty <119 < ig

B.iy = iy = ig

C.ig > 17 + 210 > U9

D.119 < 17

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_8YLhOt5sxb1q

16. If the four light bulbs in the following figure are identical which

circuit gives out more

¥ | ¥ 9

II _||
hev Mev
Chrowt | Carcum 11

Al
B. The two emit the same amount of light
C.

D. None of these

Answer: A

light?

o Watch Video Solution



https://dl.doubtnut.com/l/_YvIc1J65alq3
https://dl.doubtnut.com/l/_WgOuzPwNeVc6

17. Which circuit diagram shows voltmeter V and ammeter A
correctly positioned to measure the total potential difference of

the circuit and the current through each resistor?

AWV

Answer: A

o Watch Video Solution



https://dl.doubtnut.com/l/_WgOuzPwNeVc6
https://dl.doubtnut.com/l/_31KJGJP3xWb5

18. When a capacitor is discharged through a resistor, which of the

following is false?

A.The current in the capacitor is equal to the current in the

resistor

B. The capacitor voltage decreases by half after a time equal to

RC

C.The voltage across the capacitor is equal to the voltage

across the resistor at any instant

D. The current in the circuit takes an infinite time to reach zero

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_31KJGJP3xWb5

19. Two identical resistors of magnitude R and two identical

capacitors of magnitude C are used to form an RC circuit. In which

case the time constant of that RC circuit is the highest?

A. Two resistors and two capacitors connected in series with a

power supply

B. Two resistors and two capacitors connected in parallel with a

power supply

C.Two resistors connected in parallel, two capacitors

connected in parallel, and those two combinations are

connected in series with a power supply

D. Two resistors connected in series, two capacitors connected

in parallel, and those two combinations are connected in

series with a power supply


https://dl.doubtnut.com/l/_uTi4ioEsWsyA

Answer: D

° Watch Video Solution

20. A capacitor of capacity C' is charged to a steady potential
difference V' and connected in series with an opne key and a pure
resistor 'R'. At time ¢t = 0, the key si closed. If I = current at time ¢
,a plot of log I against 't' is as shown in (1) in the graph. Later one

of the parametrs i.e. V, R or C is charged keeping the other two


https://dl.doubtnut.com/l/_uTi4ioEsWsyA
https://dl.doubtnut.com/l/_blCRuP76wubW

constant, and graph (2) is recored. then-

A. Cis reduced

B. Cis increased

C.Ris reduced

D.R is increased

Answer: B

° Watch Video Solution



https://dl.doubtnut.com/l/_blCRuP76wubW

21. When the switch is closed in the circuit as shown in the
following figure, the light bulb become bright in an inperceptibly
short-time interval, and then gradually goes out. We interpret this

to mean that

A.Electrons on the negative terminal of the battery reach a

capacitor plate almost instantaneously

B. Electrons from a capacitor plate travel to the positive

terminal of the battery almost instantaneously

C. The capacitor must already have had charge on its plates


https://dl.doubtnut.com/l/_i3tEwWK1ASXp

D. The battery establishes an electric field in the circuit almost

instantaneously

Answer: D

° Watch Video Solution

22. If in the circuit, power dissipation is 150 W. then R is

A. 2()

B. 612

C. 50

D. 402


https://dl.doubtnut.com/l/_i3tEwWK1ASXp
https://dl.doubtnut.com/l/_le7htjrVJ9hc

Answer: B

o Watch Video Solution

23. A wire when connected to 220 V mains supply has power

dissipation P;. Now the wire is cut into two equal pieces which are

connected in parallel to the same supply. Power dissipation in this

caseis P,.Then P,: Pj is

Al

B.4

C.2

D.3

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_le7htjrVJ9hc
https://dl.doubtnut.com/l/_rutflEw2r5wz

24. The mass of product liberated on anode in an electrochemical
cell depends on

(where t is the time period for which the current is passed.)

A (It)/?
B. It
C. 1/t

D. It

Answer: B

o Watch Video Solution

25. The negative Zn pole of a Daniell cell, sending a constant
current through a circuit, decreases in mass by 0.13 g in 30

minutes. If the electeochemical equivalent of Zn and Cu are 325


https://dl.doubtnut.com/l/_I5jT6oUqFFXn
https://dl.doubtnut.com/l/_8ORX9sqjQnnU

and 31.5 respectively, the increase in the mass of the positive. Cu
pole in this time is

A.0180 g

B.0141g

C.0126 g

D.0.242 g

Answer: C

o Watch Video Solution

26. An ammeter reads upto 1 ampere. Its internal resistance is 0.81
ohm. To increase the range to 10 A the value of the required shunt

is

A.0.03Q2


https://dl.doubtnut.com/l/_8ORX9sqjQnnU
https://dl.doubtnut.com/l/_2tIfU5fL2ymY

B.0.32

C.0.9Q2

D. 0.092

Answer: D

o Watch Video Solution

27. The length of a given cylindrical wire is increased by 100 % .
Due to the consequent decrease in diameter the change in the
resistance of the wire will be

A2

B.1

C.05

D.3


https://dl.doubtnut.com/l/_2tIfU5fL2ymY
https://dl.doubtnut.com/l/_oWf7Ld4OrTHE

Answer: D

° Watch Video Solution

28. The thermo e.mf. of a thermo- couple is 25uV /° C at room
temperature. A galvanometer of 40 ohm resistance, capable of
detecting current as low as 10754, is connected with the thermo
couple. The smallest temperature difference that can be detected
by this system is

A.16°C

B.12°C

C.8°C

D.20°C

Answer: A

| o Wiak~h \tAaA CAliikiAan



https://dl.doubtnut.com/l/_oWf7Ld4OrTHE
https://dl.doubtnut.com/l/_qpabTx28Maaj

| & AAK-LAMIEER AL AV Ar* lYAL AL "iN] J

29. The length of a wire of a potentiometer is 100 cm, and the emf
of its stand and cell is E volt. It is employed to measure the emf of
a battery whose internal resistance is 0.5¢2. If the balance point is
obtained at |I= 30 cm from the positive end, the emf of the battery

is

A 30E
" 100.5

5 _ 30E
100 — 0.5
30(E — 0.5¢)
¢ 100

wher | is the current in the potentiometer

wire

b 30E
" 100

Answer: D

o Watch Video Solution



https://dl.doubtnut.com/l/_qpabTx28Maaj
https://dl.doubtnut.com/l/_chExmo39s32V

30. The electrochemical equivalent of a metal is 3.35109 7 kg per
Coulomb. The mass of the metal liberated at the cathode when a
3A current is passed for 2 seconds will be

A.19.8 x 10~ "kg

B.9.9 x 10 "kg

C.6.6 x 10™ kg

D.1.1 x 10~ "kg

Answer: A

o Watch Video Solution

31. The thermistors are usually made of

A. Metals with low temperature coefficient of resistivity


https://dl.doubtnut.com/l/_C8nDaAFT9XSr
https://dl.doubtnut.com/l/_vIH1bFc0KGYm

B. Metals with high temperature coefficient of resistivity

C. Metal oxides with high temperature coefficient of resistivity

D.Semiconducting materials having low temperature

coefficient of resistivity

Answer: C

o Watch Video Solution

32.If a given volume of water in a 220V heater is boiled in 5 min ,

then how much time will it take for the same volume of water in a

110V heater to be boiled?

A. 1000s

B. 1200s

C. 1100s


https://dl.doubtnut.com/l/_vIH1bFc0KGYm
https://dl.doubtnut.com/l/_npeZ1uipJtZi

D. 1250s

Answer: B

o Watch Video Solution

33. If two bulbs of wattage 25 and 100 respectively each rated at
220 volt are connected in series with the supply of 440 volt , then
which bulbs will fuse

A. 100 W

B.25W

C.Both of them

D. None of them

Answer: B

o Watch Video Solution



https://dl.doubtnut.com/l/_npeZ1uipJtZi
https://dl.doubtnut.com/l/_R094T16Deowg

Practice Questions More Than One Correct Choice Type

1. Five equal resistances each of value R are connected in a form

shown in the following figure. The equivalent resistance of the

network


https://dl.doubtnut.com/l/_R094T16Deowg
https://dl.doubtnut.com/l/_PCbnmAAtjUnc

A. Between points B and D is R/2

B. Between points Aand Cis R

C. Between points Band Dis R

D. Between points A and Cis R/2

Answer: A::B

° Watch Video Solution

2. For the circuit shown in the following

120
3102 — WA
ANA—
—AAAA—
40

figure.


https://dl.doubtnut.com/l/_PCbnmAAtjUnc
https://dl.doubtnut.com/l/_BXOFhHSizRxJ

A.The heat dissipated in 4€) resistance is more than that

dissipated in 12€2 resistance

B. Maximum heat is dissipated in 32 resistance

C.The heat dissipated in 122 resistance is more than that

dissipated in 42 resistance

D. The power dissipated in 3 resistance is 18 W

Answer: A::B

o Watch Video Solution

3. In the circuit shown in the following figure, the heat product in

the 5() resistance due to the current flowing it is 10 cal/s. The heat


https://dl.doubtnut.com/l/_BXOFhHSizRxJ
https://dl.doubtnut.com/l/_KYkkGilgFg71

generated in 40 resistance and 6}
4 (1} b (1
AN
&
AN
5 02
A.1cal/s
B. 2 cal/s
C.3cal/s
D. 4 cal/s

Answer: B::C

resistor

is

o Watch Video Solution



https://dl.doubtnut.com/l/_KYkkGilgFg71

4.In a typical Wheatstone network, the resistances in cyclic order
are A =109, B=50,C =4Q D = 4Q for the bridge to be

balanced

A=10Q o

A. 10€2 should be connected in series with P

B. 1012 should be connected in parallel with P

C. 502 should be connected in series with Q

D. 52 should be connected in parallel with Q

Answer: B::C

| nlll,l,l,\",l,,f-,l '


https://dl.doubtnut.com/l/_8vlP8dUwEjS1

L T vvaldn vidcoO S5OI1Uutiorn )

5. For the «circuit shown in the following figure,

A.The current | through the battery is 7.5 mA

B. The potential difference across R is 18 V

C. Ratio of powers dissipated in R; and R, is 3

D.If R, and R, are interchanged, magnitude of the power

dissipated in R3 will decrease by a factor of 9


https://dl.doubtnut.com/l/_8vlP8dUwEjS1
https://dl.doubtnut.com/l/_ql9QGjY9gaU6

Answer: A::D

° Watch Video Solution

6. For the circuit shown in the following figure,

i 50 B Al i
 AAAA
25V = Il}ﬂé 10 2 0)
I5 L)
L aAAA—
F 3 D

A. Potential difference between points Band Eis 5V

B. Potential difference between points Aand B is 10V

C. Current in the 4() resistor is 0.25A

D. Current in the 42 resistor is 0.5 A

Answer: A::D

the


https://dl.doubtnut.com/l/_ql9QGjY9gaU6
https://dl.doubtnut.com/l/_pyhVgvPzG7Xo

° Watch Video Solution

7. Which of the following statements is/are correct?

A.If n identical cells are connected in series and then the

battery thus formed is short circuited by a conduction wire,

current through the wire will be independent of n

B.If n identical cells are connected in parallel and then the

battery thus formed is short circuited by conducting wire,

the current through the wire will be proportional to n

C.If n identical cells are connected in parallel are then the

battery thus formed is short circuited by a wire having a

constant resistance, the current through the wire will

increase as n increases


https://dl.doubtnut.com/l/_pyhVgvPzG7Xo
https://dl.doubtnut.com/l/_Y0dFHzdeYeMf

D. None of these

Answer: A::B::C

o Watch Video Solution

8. The below figure shows a potentiometer arrangement, where B;
is the driving cell, B is the cell whose emf is to be determined. AB
is the potentiometer wire and G is the galvanometer. ] is a sliding
contact which can touch any point on AB. Which of the following

are essential conditions for obtaining balance?

By

;



https://dl.doubtnut.com/l/_Y0dFHzdeYeMf
https://dl.doubtnut.com/l/_xykqEc1Lnfmw

A. The emf of B; must be greater than the emf of B,

B. Either the positive terminals of both B; and B, or the

negative terminals of both B; and B; must be joined at A

C. The positive terminals of B; and B; must be joined to A

D. The resistance of G must be less than the resistance of AB

Answer: A::B

o View Text Solution

9. For the network shown in figure, points A, B and C are at

potentials of 70 V, zero and 10 V respectively


https://dl.doubtnut.com/l/_xykqEc1Lnfmw
https://dl.doubtnut.com/l/_K4onmKi6Ymwj

A. The potential of point D is 40 V

B. The currents in the sections AD, DB, and DC are in the ratio

3:2:1

C. The currents in the sections AD, DB, and DC are in the ratio of

1:2:3

D. The network draws a total power of 200 W

Answer: A::B::D

o Watch Video Solution



https://dl.doubtnut.com/l/_K4onmKi6Ymwj

10. Five equal resistances each of value R are connected in a form

shown alongside. The equivalent resistance of the network

A. Between the points B and D is R

B. Between the points B and D is R/2

C. Between the points Aand Cis R

D. Between the points A and Cis R/2


https://dl.doubtnut.com/l/_XSPrMke0vgi2

Answer: B::C

o Watch Video Solution

11. Two ends of an 0.1M(2 potentiometer are connected in the way

as shown in the following figure.

- *

A R g = 0.1M(Q for all values of x

B. R4p > 0.1MX2 for all values of x

C. R g < 0.1MSX for all values of x

D. Ry < 0.1MX for all values of x

Answer: C::D



https://dl.doubtnut.com/l/_XSPrMke0vgi2
https://dl.doubtnut.com/l/_scSai42ic0AX

| &J View Text Solution

12. Capacitor C'; of capacitance 1 micro-farad and capacitor C5 of
capacitance 2 microfarad are separately charged fully by a
common battery. The two capacitors are then separately allowed
to discharged through equal resistors at time t = 0.
A.The current in each of the two discharging circuits is zero at
t=0
B. The current in the two discharging circuits at t= 0 are equal
but not zero
C.The current in the two discharging circuits at t= 0 are
unequal

D. Capacitor C loses 50% of its initial charge sooner than Cj

loses 50% of its initial charge


https://dl.doubtnut.com/l/_scSai42ic0AX
https://dl.doubtnut.com/l/_j12mKPBo795F

Answer: B::D

o Watch Video Solution

Practice Questions Linked Comprehension

1. An electrolytic cell containing a solution of CuSO4 has an

internal resistance of 1€). It is connected in series with 3 V battery
of negligible resistance and a 42 resistance. The mass of copper
which will be deposited on the copper electrode in 30 min is
calculated. If 42 resistance is connected in parallel across the
electrolytic cell and the same battery is used, the amount of
copper deposited in 30 min is calculated ECE of Cu= 0.00033 g/C.
Using Faraday's first law of electrolysis, the mass deposited on the
copper electrode can be calculated.

For series connection of 42 resistor, the current flowing through

electrolyte is


https://dl.doubtnut.com/l/_j12mKPBo795F
https://dl.doubtnut.com/l/_jA2JGm58yCgD

A. 6A

B. 0.6A

C.0.2A

D. 1A

Answer: B

° View Text Solution

2. An electrolytic cell containing a solution of CuSO, has an
internal resistance of 1€). It is connected in series with 3 V battery
of negligible resistance and a 42 resistance. The mass of copper
which will be deposited on the copper electrode in 30 min is
calculated. If 42 resistance is connected in parallel across the
electrolytic cell and the same battery is used, the amount of

copper deposited in 30 min is calculated ECE of Cu= 0.00033 g/C.


https://dl.doubtnut.com/l/_jA2JGm58yCgD
https://dl.doubtnut.com/l/_NAUV7Tkt5Bag

Using Faraday's first law of electrolysis, the mass deposited on the
copper electrode can be calculated.
Mass of copper deposited in 30 min when resistance of 4 is in
series is

A.0.214g

B. 0.156g

C.0.356g

D. 0.653g

Answer: C

o View Text Solution

3. An electrolytic cell containing a solution of CuSO4 has an
internal resistance of 1€). It is connected in series with 3 V battery

of negligible resistance and a 4} resistance. The mass of copper


https://dl.doubtnut.com/l/_NAUV7Tkt5Bag
https://dl.doubtnut.com/l/_oiJXx6Z5eu9J

which will be deposited on the copper electrode in 30 min is
calculated. If 4Q) resistance is connected in parallel across the
electrolytic cell and the same battery is used, the amount of
copper deposited in 30 min is calculated ECE of Cu= 0.00033 g/C.
Using Faraday's first law of electrolysis, the mass deposited on the
copper electrode can be calculated.

For the resistance of 4€) connected in parallel to cell, the current

in the circuit is

A.3.75A

B.735A

C.5.73A

D. 5A

Answer: A

o View Text Solution



https://dl.doubtnut.com/l/_oiJXx6Z5eu9J
https://dl.doubtnut.com/l/_09iI26N3oJ76

4. An electrolytic cell containing a solution of CuSO, has an
internal resistance of 1€. It is connected in series with 3 V battery
of negligible resistance and a 4{2 resistance. The mass of copper
which will be deposited on the copper electrode in 30 min is
calculated. If 4Q) resistance is connected in parallel across the
electrolytic cell and the same battery is used, the amount of
copper deposited in 30 min is calculated ECE of Cu= 0.00033 g/C.
Using Faraday's first law of electrolysis, the mass deposited on the
copper electrode can be calculated.

Mass of copper deposited in 30 min when resistance of 4} is in

parallel is

A.4214g

B.3.337g

C.2.227g

D.1117g


https://dl.doubtnut.com/l/_09iI26N3oJ76

Answer: C

o View Text Solution

5. The alternate discs of iron and carbon, having same area of
cross-section are cemented together to make a cylinder whose
temperature coefficient of resistivity is zero. The change in
temperature in two alternate discs is same. The ratio of their
thickness and ratio of heat produced in them is found out. The
resistivity  of  iron and carbon at 20°C  are
1 x 1077 and 3 x 10™°Qm and their temperature coefficient of
resistance are 5 x 1073°C and — 7.5 x 10" *°C, respectively.
Thermal expansion is neglected. Here,
AR+ A Ry=0 (where A R; and A R, are the
increase in resistances of iron and carbon, respectively, with the

rise in temperature) because combined temperature coefficient of


https://dl.doubtnut.com/l/_09iI26N3oJ76
https://dl.doubtnut.com/l/_E1NLfKL4U3Rg

resistivity is given as zero.

Ratio of their thickness is

A. .54

B. 45

C.35

D. 21

Answer: B

o View Text Solution

6. The alternate discs of iron and carbon, having same area of
cross-section are cemented together to make a cylinder whose
temperature coefficient of resistivity is zero. The change in
temperature in two alternate discs is same. The ratio of their

thickness and ratio of heat produced in them is found out. The


https://dl.doubtnut.com/l/_E1NLfKL4U3Rg
https://dl.doubtnut.com/l/_Yd6xmiZoIMMh

resistivity  of  iron and carbon at 20°C  are
1 x 1077 and 3 x 10™°Qm and their temperature coefficient of
resistance are 5 x 1072°C and — 7.5 x 10" *°C, respectively.
Thermal expansion is neglected. Here,
AR+ A Ry=0 (where A R; and A R, are the
increase in resistances of iron and carbon, respectively, with the
rise in temperature) because combined temperature coefficient of
resistivity is given as zero.

Ratio of heat produced in them is

A. 0.51
B.1
C.0.15

D.2

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_Yd6xmiZoIMMh

7. The alternate discs of iron and carbon, having same area of
cross-section are cemented together to make a cylinder whose
temperature coefficient of resistivity is zero. The change in
temperature in two alternate discs is same. The ratio of their
thickness and ratio of heat produced in them is found out. The
resistivity  of  iron and carbon at 20°C  are
1 x 1077 and 3 x 10 °Qm and their temperature coefficient of
resistance are 5 x 1072°C and — 7.5 x 10 *°C, respectively.
Thermal expansion is neglected. Here,
AR+ A Ry=0 (where A R; and A R, are the
increase in resistances of iron and carbon, respectively, with the
rise in temperature) because combined temperature coefficient of
resistivity is given as zero.

A copper wire is stretched to make it 1% longer. The percentage

change in its resistance is

A. 0.002


https://dl.doubtnut.com/l/_Yd6xmiZoIMMh
https://dl.doubtnut.com/l/_FVsXaKRJCrYZ

B. 0.01

C.0.015

D. 0.025

Answer: A

o View Text Solution

8. A thin uniform wire Ab of length 1m, an unknown resistance X
and a resistance of 12} are connected by thick conducting strips,
as shown in the figure. A battery and a galvanometer (with a
sliding jockey connected to it) are also available. Connections are
to be made to measure the unknown resistance X using the

principle of Wheatstone bridge. Answer the following questions.


https://dl.doubtnut.com/l/_FVsXaKRJCrYZ
https://dl.doubtnut.com/l/_XWXKNratT132

(a) Are there positive and negative terminals on the galvanometer?

(b) Copy the figure in your answer book and show the battery and

the galvanometer (with jockey) connected at appropriate points.

A. Positive terminal marked on it

B. Negative termimnal marked on it

C.Both Aand B

D. None of these

Answer: C

o Watch Video Solution



https://dl.doubtnut.com/l/_XWXKNratT132

9. A thin uniform wire AB of length 1m, an unknown resistance X
and a resistance of 12} are connected by thick conducting strips,
as shown in the figure. A battery and a galvanometer (with a
sliding jockey connected to it) area also available. Connections are
to be made to measure the unknown resistance X using the

principle of Wheatstone bridge. Answer the following questions.

A B C D

(a) Are there positive and negative terminals on the galvanometer
?

(b) Copy the figure in your answer book and show the battery and
the galvanometer (with jockey) connected at apalphariate points.

( c) After apalphariate connections are made, it is found that no

deflection takes place in the galvanometer when the sliding jockey


https://dl.doubtnut.com/l/_XWXKNratT132
https://dl.doubtnut.com/l/_OrbdhiKQTmM9

touches the wire at a distance of 60cm from A. Obtain the value of

the resistance X.

A. 652

B. 8(2

C. 1292

D. 902

Answer: B

o Watch Video Solution

10. A resistor, capacitor, switch, and ideal battery are in series.
Originally the capacitor is uncharged. The switch is then closed,
allowing current of flow

While the current is flowing, the potential difference across the

resistor is


https://dl.doubtnut.com/l/_OrbdhiKQTmM9
https://dl.doubtnut.com/l/_uovj4A39AVGE

A. Increasing

B. Decreasing

C. Fixed

D. First increase then decreases

Answer: B

o Watch Video Solution

11. A resistor, capacitor, switch, and ideal battery are in series.
Originally the capacitor is uncharged. The switch is then closed,
allowing current of flow

While the current is flowing, the potential difference across the

capacitor is

A.Increasing

B. Decreasing


https://dl.doubtnut.com/l/_uovj4A39AVGE
https://dl.doubtnut.com/l/_byqwrZg5bIlv

C. Fixed

D. First increase then decreases

Answer: A

o Watch Video Solution

Practice Questions Matrix Match

1. Match the following
Column I Columm 11
(a) The capacity of supplying the (p) Voltmeter
current in the circuit
(b) The electric energy consumed in (q) Polentiometer
the circust
{c) emf of the cell in a closed circuil {r) wall-hour
(d) Maximum potential difference (s) ampere-hour

between two points of a circuil

o Watch Video Solution



https://dl.doubtnut.com/l/_byqwrZg5bIlv
https://dl.doubtnut.com/l/_VFt85k5tO7Vu
https://dl.doubtnut.com/l/_WigsS4vQ8gme

2. Electrical current is the flow of charged particles. The electric
current flows through a wire the same way as how water moves in
a river. The electricity is nothing but the flow of electrons. There
are two main combinations of resistors in circuit, that is series and
parallel. In the given table, Column | shows different combinations
of resistors, Column Il shows voltages of different arrangements of
resistors and Column Il shows currents and voltage division

needed or not in different arrangements of resistors.

Column 1 Colomn 11 Column 111

(I Series (i) voltage s (J) voliage
connecicd different while division
resistors currenl is same needed

{IT) Parallel (ii) voltage and (K) voltage
connected currenl are division not
resislors different needed

(I When resislors
are equal

(TV) Both senes
and parallel
resislors.

(iii) voliage and
current are
same

(iv) voltage 1s same

while current is

different

A.(1) (1) ()

(L) current
division not
needed

(M) current
division
needed

When does the voltage division problem arise?


https://dl.doubtnut.com/l/_WigsS4vQ8gme

B. (IV) (i) (M)

C. (1) (ii) (L)

D. (1) (iii) (L)

Answer: A

o Watch Video Solution

3. Electrical current is the flow of charged particles. The electric
current flows through a wire the same way as how water moves in
a river. The electricity is nothing but the flow of electrons. There
are two main combinations of resistors in circuit, that is series and
parallel. In the given table, Column | shows different combinations
of resistors, Column Il shows voltages of different arrangements of
resistors and Column Il shows currents and voltage division

needed or not in different arrangements of resistors.


https://dl.doubtnut.com/l/_WigsS4vQ8gme
https://dl.doubtnut.com/l/_vYS2VBSpf72f

Column 1 Colomn 11 Column 11
(I} Series (i) voltagcis (J) voltage
connecicd different while division
resislors current 1s same necded
(1) Parallel (ii) voltage and (K} voliage
connecled currenl are division not
resislors different needed
{II1) When resistors (i) voltage and (L) current
are equal current are division not
same needed
(TV) Both series (iv) voltage 1s same (M) current
and parallel while current is division
resislorns. needed

different

When there is no voltage division problem arise?

A. (1) (iv) (K)

B. (IV) (i) (M)

C. (1) (ii) (L)

D. (1) (iv) (K)

Answer: A

° Watch Video Solution



https://dl.doubtnut.com/l/_vYS2VBSpf72f

4. Electrical current is the flow of charged particles. The electric
current flows through a wire the same way as how water moves in
a river. The electricity is nothing but the flow of electrons. There
are two main combinations of resistors in circuit, that is series and
parallel. In the given table, Column | shows different combinations
of resistors, Column Il shows voltages of different arrangements of
resistors and Column Il shows currents and voltage division

needed or not in different arrangements of resistors.

Column 1 Column 11 Column 111

(I} Senes (i) voltagcis (J) voliage

connecicd different while division

resistors currenl is same needed

(Il) Parallel (ii) voltage and (K) voltage
connected current are dvision not

resistors differemt needed

{I1) When resistors (i) voliage and (L) current
are equal current are division nol

same needed

(TV) Both senies
and parallel
resislors.

{iv) voltage 1s same
while current is

different

(M) current
division
needed

When does the current division problem arise?

A. (1) (i) (K)


https://dl.doubtnut.com/l/_Z7ppyHJDySga

B. (IV) (i) ())

C. (1) (iii) (M)

D. (I1) (iv) (M)

Answer: D

o Watch Video Solution

Practice Questions Integer Type

1. When two identical batteries of internal resistance 1) each are
connected in series across a resistor R, the rate of heat produced
in R is J;. When the same batteries are connected in parallel

across R, the rate is ) 2 =2.25) 2thenthevalueof R € Omega’ is

o Watch Video Solution



https://dl.doubtnut.com/l/_Z7ppyHJDySga
https://dl.doubtnut.com/l/_6nenLFAK4dDA
https://dl.doubtnut.com/l/_KKtx6BlxqmwY

2. A battery of emf E and internal resistance r is connected is to
external resistance R The maximum power in the external circuit is
9W The current flowing in the circuit under this condition is 34

What is the value of E in volt ?

o Watch Video Solution

3. 32 cells each of emf 3V are connected in series. The combination
as shown andthe total emf is 84V How many number of cells are

connected reversely?

° Watch Video Solution



https://dl.doubtnut.com/l/_KKtx6BlxqmwY
https://dl.doubtnut.com/l/_exUF1RjsesUG

