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Maharashtra Board Solutions Class 12
Physics: Chapter 9- Current Electricity

Class 12: Physics Chapter 9 solutions. Complete Class 12 Physics Chapter 9 Notes.

Maharashtra Board Solutions Class 12 Physics: Chapter
9- Current Electricity

Maharashtra Board 12th Physics Chapter 9, Class 12 Physics Chapter 9 solutions
1. Choose the correct option.

i) Kirchhoff’s first law, i.e., ZI = 0 at a junction, deals with the conservation of
(A) charge

(B) energy

(C) momentum

(D) mass

Answer:

(A) charge

i) When the balance point is obtained in the potentiometer, a current is drawn from
(A) both the cells and auxiliary battery

(B) cell only

(C) auxiliary battery only

(D) neither cell nor auxiliary battery
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Answer:
(D) neither cell nor auxiliary battery

iii) In the following circuit diagram, an infinite series of resistances is shown.
Equivalent resistance between points A and B is

162 1€2 162 1£2

20) 20) 200

(A) infinite
(B) zero
(C)20Q
(D)1.5Q
Answer:
(C)20Q

iv) Four resistances 10 Q, 10 Q, 10 Q and 15 Q form a Wheatstone’s network.
What shunt is required across 15 Q resistor to balance the bridge

(A) 10 Q
(B) 15 Q
(C)20Q
(D) 30 Q
Answer:

(D) 30 Q
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v) A circular loop has a resistance of 40 Q. Two points P and Q of the loop, which
are one quarter of the circumference apart are connected to a 24 V battery, having
an internal resistance of 0.5 Q. What is the current flowing through the battery.

(A)0.5A
(B) 1A
(C) 2A
(D) 3A
Answer:
(D) 3A

vi) To find the resistance of a gold bangle, two diametrically opposite points of
the bangle are connected to the two terminals of the left gap of a metre bridge. A
resistance of 4 Q is introduced in the right gap. What is the resistance of the
bangle if the null point is at 20 cm from the left end?

(A)20Q

(B)4 Q

(C)8Q

(D) 16 Q

Answer:

(A)20Q

2. Answer in brief.

i) Define or describe a Potentiometer.
Answer:

The potentiometer is a device used for accurate measurement of potential difference as
well as the emf of a cell. It does not draw any current from the circuit at the null point.
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Thus, it acts as an ideal voltmeter and it can be used to determine the internal
resistance of a cell. It consist of a long uniform wire AB of length L, stretched on a
wooden board. A cell of stable emf (E), with a plug key K in series, is connected across
AB as shown in the following figure.

=

ii) Define Potential Gradient.
Answer:

Potential gradient is defined as the potential difference (the fall of potential from the high
potential end) per unit length of the wire.

iii) Why should not the jockey be slided along the potentiometer wire?
Answer:

Sliding the jockey on the potentiometer wire decreases the cross sectional area of the
wire and thereby affects the fall of potential along the wire. This affects the
potentiometer readings. Flence, the jockey should not be slided along the potentiometer
wire.

iv) Are Kirchhoff’s laws applicable for both AC and DC currents?
Answer:

Kirchhoff’'s laws are applicable to both AC and DC ’ circuits (networks). For AC circuits
with different loads, (e.g. a combination of a resistor and a capacitor, the instantaneous
values for current and voltage are considered for addition.
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[Note : Gustav Robert Kirchhoff (1824-87), German physicist, devised laws of electrical
network and, with Robert Wilhelm Bunsen, (1811-99), German chemist, did pioneering
work in chemical spectroscopy. He also con-tributed to radiation.]

v) In a Wheatstone’s meter-bridge experiment, the null point is obtained in middle
one third portion of wire. Why is it recommended?

Answer:

1. The value of unknown resistance X, may not be accurate due to non-uniformity of
the bridge wire and development of contact resistance at the ends of the wire.

2. To minimise these errors, the value of R is so adjusted that the null point is
obtained in the middle one-third of the wire (between 34 cm and 66 cm) so that
the percentage errors in the measurement of |y and Iz are minimum and nearly
the same.

vi) State any two sources of errors in meterbridge experiment. Explain how they
can be minimized.

Answer:
The chief sources of error in the metre bridge experiment are as follows :

1. The bridge wire may not be uniform in cross section. Then the wire will not have
a uniform resistance per unit length and hence its resistance will not be
proportional to its length.

2. End resistances at the two ends of the wire may be introduced due to

1. the resistance of the metal strips

2. the contact resistance of the bridge wire with the metal strips

3. unmeasured lengths of the wire at the ends because the contact points of
the wire with the metal strips do not coincide with the two ends of the
metre scale attached.

Such errors are almost unavoidable but can be minimized considerably as
follows :

1. Readings must be taken by adjusting the standard known resistance such that
the null point is obtained close to the centre of the wire. When several readings
are to be taken, the null points should lie in the middle one-third of the wire.
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2. The measurements must be repeated with the standard resistance (resistance
box) and the unknown resistance interchanged in the gaps of the bridge,
obtaining the averages of the two results.

vii) What is potential gradient? How is it measured? Explain.
Answer:

Consider a potentiometer consisting of a long uniform wire AB of length L and
resistance R, stretched on a wooden board and connected in series with a cell of stable
emf E and internal resistance r and a plug key K as shown in below figure.

| .

1" x

Let | be the current flowing through the wire when the circuit is closed.
Current through AB, | = ER+r

Potential difference across AB. V5 = IR

. Vag = ER(R+r)

The potential difference (the fall of potential from the high potential end) per unit length
of the wire,

VABL=ER(R+r)L

As long as E and r remain constant, VABL will remain constant, VABL is known as
potential gradient along
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AB and is denoted by K. Thus the potential gradient is calculated by measuring the
potential difference between ends of the potentiometer wire and dividing it by the length
of the wire.

Let P be any point on the wire between A and B and AP = | = length of the wire between
Aand P.
Then Ve = KI

. Vpp o< | as K is constant in a particular case. Thus, the potential difference across
any length of the potentiometer wire is directly proportional to that length. This is the
principle of the potentiometer.

viii) On what factors does the potential gradient of the wire depend?
Answer:

The potential gradient depends upon the potential difference between the ends of the
wire and the length of the wire.

ix) Why is potentiometer preferred over a voltmeter for measuring emf?
Answer:

A voltmeter should ideally have an infinite resistance so that it does not draw any
current from the circuit. However a voltmeter cannot be designed to have infinite
resistance. A potentiometer does not draw any current from the circuit at the null point.
Therefore, it gives more accurate measurement. Thus, it acts as an ideal voltmeter.

x) State the uses of a potentiometer.
Answer:
The applications (uses) of the potentiometer :

1. Voltage divider :
The potentiometer can be used as a voltage divider to change the output voltage
of a voltage supply.

2. Audio control:
Sliding potentiometers are commonly used in modern low-power audio systems
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as audio control devices. Both sliding (faders) and rotary potentiometers (knobs)
are regularly used for frequency attenuation, loudness control and for controlling
different characteristics of audio signals.

Potentiometer as a sensor:

If the slider of the potentiometer is connected to the moving part of a machine, it
can work as a motion sensor. A small displacement of the moving part causes a
change in potential which is further amplified using an amplifier circuit. The
potential difference is calibrated in terms of displacement of the moving part.

To measure the emf (for this, the emf of the standard cell and potential gradient
must be known).

To compare the emf’s of two cells.

To determine the internal resistance of a cell.

xi) What are the disadvantages of a potentiometer?

Answer:

Disadvantages of a potentiometer over a voltmeter :

1.

The use of a potentiometer is an indirect measurement method while a voltmeter
is a direct reading instrument.

A potentiometer is unwieldy while a voltmeter is portable.

Unlike a voltmeter, the use of a potentiometer in measuring an unknown emf
requires a standard . source of emf and calibration.

xii) Distinguish between a potentiometer and a voltmeter.

Answer:
Voltmeter
Potentiometer
1. A potentiometer is used to 1. A voltmeter can be used to measure
determine the emf of a cell, the potential difference and terminal
potential difference and internal voltage of a cell. But it cannot be used
resistance. to measure the emf of a cell.
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2. Its accuracy and sensitivity 2. Its accuracy and sensitivity are less

are very high. as compared to a potentiometer.
3. Itis not a portable 3. It is a portable instrument.
instrument.

4. It does not give a direct 4. It gives a direct reading.
reading.

xiii) What will be the effect on the position of zero deflection if only the current
flowing through the potentiometer wire is

(i) increased (ii) decreased.
Answer:

(1) On increasing the current through the potentiometer wire, the potential gradient
along the wire will increase. Hence, the position of zero deflection will occur at a shorter
length.

(2) On decreasing the current through the potentiometer wire, the potential gradient
along the wire will decrease. Hence, the position of zero deflection will occur at a longer
length.

[Note : In the usual notation,

E;, = (IRL) I; = constant

Hence, (i) E, decreases when | is increased (ii) |, increases when | is decreased.]
Question 3.

Obtain the balancing condition in case of a Wheatstone’s network.

Answer:

Wheatstone’s network or bridge is a circuit for indirect measurement of resistance by
null com-parison method by comparing it with a standard known resistance. It consists
of four resistors with resistances P, Q, R and S arranged in the form of a quadrilateral
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ABCD. A cell (E) with a plug key (K) in series is connected across one diagonal AC and
a galvanometer (G) across the other diagonal BD as shown in the following figure.

With the key K dosed, currents pass through the resistors and the galvanometer. One or
more of the resistances is adjusted until no deflection in the galvanometer can be
detected. The bridge is then said to be balanced.

Let | be the current drawn from the cell. At junction A, it divides into a current |, through
P and a current |, through S.

| =1, + 1, (by Kirchhoff’s first law).

At junction B, current |, flows through the galvanometer and current |, — |, flows through
Q. At junction D, |, and I, combine. Hence, current |, + |, flows through R from D to C. At
junction C, I, — Iy and |, + |, combine. Hence, current |, + I,(= I) leaves junction C.

Applying Kirchhoff’s voltage law to loop ABDA in a clockwise sense, we get,
-LP-1G+1L,S=0............... (1)
where G is the resistance of the galvanometer.

Applying Kirchhoff’s voltage law to loop BCDB in a clockwise sense, we get,
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(= 1)Q+ (L +I)R+1,G=0.............. (2)

When |, = 0, the bridge (network) is said to be balanced. In that case, from Eqgs. (1) and
(2), we get,

From Egs. (3) and (4), we get,
PQ=SR
This is the condition of balance.

Alternative Method: When no current flows through the galvanometer, points B and D
must be at the same potential.

" Vs=Vp
Va=Ve=Va=Vp.ooiiiinnn (1)
andVg—Ve=Vp—Ve oo, (2)
Now, Vo,—Vg=Il1Pand V,—-Vp=1S .............. (3)
Also, Vg —Vc=11Qand Vp-V:=LR ............. (4)

and ,Q = L,R ...(6)
Dividing Eq. (5) by Eg. (6), we get,
PQ=SR

This is the condition of balance.
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[ Note : In the determination of an unknown resistance using Wheatstone’s network, the
unknown resistance is connected in one arm of the network (say, AB), and a standard
known variable resistance is connected in an adjacent arm. Then, the other two arms
are called the ratio arms. Also, because the positions of the cell and galvanometer can
be interchanged, without a change in the condition of balance, the branches AC and BD
in figure are called the conjugate arms. ]

Question 4.

Explain with neat circuit diagram, how you will determine the unknown resistance
by using a meter-bridge.

Answer:

A metre bridge consists of a rectangular wooden board with two L-shaped thick metallic
strips fixed along its three edges. A single thick metallic strip separates two L-shaped
strips. A wire of length one metre and uniform cross section is stretched on a metre
scale fixed on the wooden board. The ends of the wire are fixed to the L-shaped
metallic strips.

Resistance box

An unknown resistance X is connected in the left gap and a resistance box R is
connected in the right gap as shown in above figure. One end of a centre-zero
galvanometer (G) is connected to terminal C and the other end is connected to a pencil
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jockey (J). A cell (E) of emf E, plug key (K) and rheostat (Rh) are connected in series
between points A and B.

Working : Keeping a suitable resistance (R) in the resistance box, key K is closed to
pass a current through the circuit. The jockey is tapped along the wire to locate the
equipotential point D when the galvanometer shows zero deflection. The bridge is then
balanced and point D is called the null point and the method is called as null deflection
method. The distances Iy and I; of the null point from the two ends of the wire are
measured.

X resistance of the wire of length Iy (Rap)

R resistance of the wire of length I (Rpg)

. X Ryp

l
Now, R = P where [ is the length of the wire,

p is the resistivity of the material of the wire and
A is the area of cross section of the wire.
I )
" Rap=p-=2 and Rpp=p-£
AD=p A ar DE=§Q A
X Rap_pL/A
Rpc  plr/A

. (2)

As R, Iy and Iz are known, the unknown resistance X can be calculated.

Question 5.

Describe Kelvin’s method to determine the resistance of a galvanometer by using
a meter bridge.
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Answer:
Kelvin’s method :

Circuit: The metre bridge circuit for Kelvin's method of determination of the resistance of
a galvanometer is shown in below figure. The galvanometer whose resistance G is to be
determined, is connected in one gap of the metre bridge. A resistance box providing a
variable known resistance R is connected in the other gap. The junction B of the
galvanometer and the resistance box is con-nected directly to a pencil jockey. A cell of
emf E, a key (K) and a rheostat (Rh) are connected across AC.

B
] . L=
Al i > o C
L
| HF——) A
[ E K Eh

(7 : Galvanometer, R : Resistance box,
AC : Uniform resistance wire, [: Balance point,
E: Cell, K : Plug key, Rh: Rheosial
Kelvin's metre bridge circuit for the

measurement of galvanometer resistance

Working : Keeping a suitable resistance R in the resistance box and maximum
resistance in the rheostat, key K is closed to pass the current. The rheostat resistance is
slowly reduced such that the galvanometer shows about 2 / 3rd of the full-scale
deflection.

On tapping the jockey at end-points A and C, the galvanometer deflection should
change to opposite sides of the initial deflection. Only then will there be a point D on the
wire which is equipotential with point B. The jockey is tapped along the wire to locate
the equipotential point D when the galvanometer shows no change in deflection. Point D
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is now called the balance point and Kelvin’s method is thus an equal deflection method.
At this balanced condition,

GR= resistance of the wire of length |G resistance of the wire of length IR

where |g = the length of the wire opposite to the galvanometer, Iz = the length of the wire
opposite to the resistance box.

If A = the resistance per unit length of the wire,

GR=NGAIR=IGIR

. G=RIGIR

The quantities on the right hand side are known, so that G can be calculated.

[Note : The method was devised by William Thom-son (Lord Kelvin, 1824-1907), British
physicist.]

Question 6.

Describe how a potentiometer is used to compare the emfs of two cells by
connecting the cells individually.

Answer:

A battery of stable emf E is used to set up a potential gradient V/L along a
potentiometer wire, where V = potential difference across the length L of the wire. The
positive terminals of the cells, whose emf’s (E, and E,) are to be compared, are
connected to the high potential terminal A. The negative terminals of the cells are
connected to a galvanometer G through a two-way key. The other terminal of the
galvanometer is connected to a pencil jockey. The emf E should be greater than both
the emf’s E; and E..
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I F
+| 1= - C
E, -
2], .
+| 1= Q

R
3

i ,-'_Crc,

f\

g

Rh E>E,E,

Comparison of two emf’s using
a potentiometer by the direct method

Connecting point P to C, the cell with emf E1 is brought into the circuit. The jockey is
tapped along the wire to locate the null point D at a distance |, from A. Then,

E, = Z,(VIL)

Now, without changing the potential gradient (i.e., without changing the rheostat setting)
point Q (instead of P) is connected to C, bringing the cell with emf E, into the circuit. Let
its null point D’ be at a distance |, from A, so that

E, = L(V/L)
. E1E2=1112

Hence, by measuring the corresponding null lengths |, and |,, E,/E, can be calculated.
The experiment is repeated for different potential gradients using the rheostat.

[Note : This method is used when the two emf’s have comparable magnitudes. Then,
the errors of measurement of their balancing lengths will also be of comparable
magnitudes.]

Question 7.
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Describe how a potentiometer is used to compare the emfs of two cells by
combination method.

Answer:

A battery of stable emf E is used to set up a potential gradient V/L, along the
potentiometer wire, where V = potential difference across length L of the wire. The
positive terminal of the cell 1 is connected to the higher potential terminal A of the
potentiometer; the negative terminal is connected to the galvanometer G through the
reversing key. The other terminal of the galvanometer is connected to a pencil jockey.
The cell 2 is connected across the remaining two opposite terminals of the reversing
key. The other terminal of the galvanometer is connected to a pencil jockey. The emf E,
should be greater than the emf E,; this can be adjusted by trial and error.

Two plugs are inserted in the reversing key in positions 1 — 1. Here, the two cells assist
each other so that the net emfis E; + E,. The jockey is tapped along the wire to locate
the null point D. If the null point is a distance |, from A,

E,+E,=1, (VIL)

For the same potential gradient (without changing the rheostat setting), the plugs are
now inserted into position 2 — 2. (instead of 1 — 1). The emf E, then opposes E, and the
net emfis E; — E,. The new null point D’ is, say, a distance |, from A and

E,—E, =1, (VIL)
. E1+E2E1-E2=1112 .". E1E2=11-1211-12

Here, the emf E should be greater than E; + E,. The experiment is repeated for different
potential gradients using the rheostat.

[Note : This method is used when E, » E,, so that E; + E, and E, — E, have comparable
magnitudes. Then, the errors of measurement of |, and |, will also be of comparable
magnitudes.]

Question 8.
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Describe with the help of a neat circuit diagram how you will determine the
internal resistance of a cell by using a potentiometer. Derive the necessary
formula.

Answer:

Principle : A cell of emf £ and internal resistance r, which is connected to an external
resistance R, has its terminal potential difference V less than its emf E. If | is the
corresponding current,

EV=I(R+r)IR=R+rR =1+ rR (when R — «,V — E)
J.r=E-VWR

Working : A battery of stable emf E’ is used to set up a potential gradient V/L, along the
potentiometer wire, where V = potential difference across the length L of the wire. The
negative terminal is connected through a centre-zero galvanometer G to a pencil jockey.
A resistance box R with a plug key K in series is connected across the cell.

Firstly, key K is kept open; then, effectively, R = «. The jockey is tapped on the
potentiometer wire to locate the null point D. Let the null length

AD =1, so that
E = (Vae/L)l4

With the same potential gradient, and a small resistance R in the resistance box, key K
is closed. The new null length AD’ = 12 for the terminal potential difference V is found :

V=(Vag/L),

. E 1 E-V_hL-L_hL_,
VL, v L, T
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R, l;, and I, being known, r can be calculated. The experiment is repeated with different
potential gradients using the rheostat or with different values of R.

Question 9.

On what factors does the internal resistance of a cell depend?
Answer:

The internal resistance of a cell depends on :

1. Nature of the electrolyte :
The greater the conductivity of the electrolyte, the lower is the internal resistance
of the cell.

2. Separation between the electrodes :
The larger the seperation between the electrodes of the cell, the higher is the
internal resistance of the cell. This is because the ions have to cover a greater
distance before reaching an electrode.

3. Nature of the electrodes.

4. The internal resistance is inversly proportional to the common area of the
electrodes dipping in the electrolyte.

Question 10.
A battery of emf 4 volt and internal resistance 1 Q is connected in parallel with

another battery of emf 1 V and internal resistance 1 Q (with their like poles
connected together). The combination is used to send current through an
external resistance of 2 Q. Calculate the current through the external resistance.

Answer:

Let I, and |, be the currents through the two branches as shown in below figure. The
current through the 2 Q resistance will be (I, + 1,) [Kirchhoff’s current law].

Applying Kirchhoff’s voltage law to loop ABCDEFA, we get,
2(+1,)=1(1)+4=0

3L 421, = 4 (1)
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I IV K 10 1
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L '

I+ 1y 20 .
c » M N

Applying Kirchhoff’s voltage law to loop BCDEB, we get,
2(,+1)=1()+1=0

21+ 3L, =1 ............ (2)

Multiplying Eq. (1) by 2 and Eq. (2) by 3, we get,

6l +4,=8............. (3)

and6l, +91,=3 ................ 4)

Subtracting Eq. (4) from Eq. (3), we get,

-5, =5

Sl =-1A

The minus sign shows that the direction of current 12 is opposite to that assumed.
Substituting this value of 12 in Eq. (1), we get,

3l +2(-1)=4
S3l,=4+2=6
1 =2A

Current through the 2 O resistance =1, + 1, =2 — 1

=1 A. ltis in the direction as shown in the figure.
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[Note : We may as well consider loop ABEFA and write the corresponding equation. But
it does not provide any additional information.]

Question 11.

Two cells of emf 1.5 Volt and 2 Volt having respective internal resistances of 1 Q
and 2 Q are connected in parallel so as to send current in same direction through
an external resistance of 5 Q. Find the current through the external resistance.

Answer:

Let I, and |, be the currents through the two branches as shown in below figure. The
current through the 5 Q resistor will be I, + |, [Kirchhoff’s current law].

T .
A - F |
e ——— |

I

I 2V Ky 20 t |

= 1= a
B W——F |
! I+ 5Q | |
—— AW |

C D |

Applying Kirchhoff’s voltage law to loop w ABCDEFA, we get,
=5(;+1)—1;,+15=0

Bl 5L, =15 (1)

Applying Kirchhoff’s voltage law to loop BCDEB, we get,
-5, +1)-2l,+2=0

S5 AT =2 (2)

Multiplying Eq. (1) by 5 and Eq. (2) by 6, we get,

301, +25l, = 7.5 ..o (3)
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and 301, +421,=12 ............. 4)
Subtracting Eq. (3) from Eq. (4), we get,
171,=4.5

S L, =4517A

Substituting this value of 12 in Eq. (1), we get,
6l, + 5(4.517)=1.5

.6l +22517=15

.6l =1.5-22517 = 28.5-22.517

=317

o1, =317%6=0.517 A

Current through the 5 Q resistance (external resistance)
=1, +1,=0.517+4.517=517 A

Question 12.

A voltmeter has a resistance 30 Q. What will be its reading, when it is connected
across a cell of emf 2 V having internal resistance 10 Q?

Answer:
Data:E=2V,r=10Q,R=300Q
The voltmeter reading, V = IR

= (ER+r)R

= (230+10) 30

= (240) 30

@*II IV\adl ©CI


https://www.indcareer.com/schools/ncert-solutions-for-4th-class-maths-chapter-14-smart-charts/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-physics-chapter-9-current-electricity/
https://www.indcareer.com/schools/maharashtra-board-solutions-class-12-physics-chapter-9-current-electricity/

@II IV Wwdl TGl

=15V
Question 13.

A set of three coils having resistances 10 Q, 12 Q and 15 Q are connected in
parallel. This combination is connected in series with series combination of three
coils of the same resistances. Calculate the total resistance and current through
the circuit, if a battery of emf 4.1 Volt is used for drawing current.

Answer:

Below figure shows the electrical network. For resistances 10 Q, 12 Q and 15 Q
connected in parallel the equivalent resistance (R,) is given by,

1 1 1 1

=—+
R, 10 TRET

6+5+4
60
_15_1
60 4
" Rp=4ﬂ
Iy 100
Iy 2al 1 109 12 Q 150
= AAAA— = AAMA——AAAA——AAMA,
1501
I ——AM—— T
I 3
(s ——
| ic
41V

For resistance R,, 10 Q, 12 Q and 15 Q connected in series, the equivalent resistance,
Ri=4+10+12+15=41Q

Thus, the total resistance = R, =41 Q
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Now, V = IR
S.4.1=1x41
S 1=01A
The total resistance and current through the circuit are 41 Q and 0.1 A respectively.
Question 14.

A potentiometer wire has a length of 1.5 m and resistance of 10 Q. It is connected
in series with the cell of emf 4 Volt and internal resistance 5 Q. Calculate the
potential drop per centimeter of the wire.

Answer:

Data:L=15m,R=10Q,E=4V,r=5Q

ER
SR L
4 x 10
T (10+5) 1.5
40
15
ISKE
400V 400 V \%

=335 m 22500 em — 0178

The potential drop per centimeter of the wire is 0.0178 Vcm

Question 15.

When two cells of emfs. E, and E, are connected in series so as to assist each
other, their balancing length on a potentiometer is found to be 2.7 m. When the
cells are connected in series so as to oppose each other, the balancing length is
found to be 0.3 m. Compare the emfs of the two cells.

Answer:
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Data : I, = 2.7m (cells assisting),

I, = 0.3 m (cells opposing)

E,+E,=Kl;and E; - E, =Kl,

".E1+E2E1-E2=KI1KI2

s E1E2=11+1211-12=2.7+0.32.7-0.3=32.4=3024 = 1.25
The ratio of the emf’s of the two cells is 1.25.
Question 16.

The emf of a cell is balanced by a length of 120 cm of potentiometer wire. When
the cell is shunted by a resistance of 10 Q, the balancing length is reduced by 20
cm. Find the internal resistance of the cell.

Answer:

Data:R=10Q,1,=120cm, |, =120 -20 = 100 cm
r=R(I1-1212)

=10 (120-100100)

=2Q

The internal resistance of the cell is 2 Q.

Question 17.

A potential drop per unit length along a wire is 5 x 10 V/m. If the emf of a cell
balances against length 216 cm of this potentiometer wire, find the emf of the cell.

Answer:

Data: K=5x10°Vm,L=216cm =216 x 102 m
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S E=5x%x10°x 216 x 102
=1080 x 10°
= 0.01080V
The emf of the cell is 0.01080 volt.
(Note: For K =0.5 V/m, we get, E = 1.08V (reasonable value)]
Question 18.

The resistance of a potentiometer wire is 8 Q and its length is 8 m. A resistance
box and a 2 V battery are connected in series with it. What should be the
resistance in the box, if it is desired to have a potential drop of 1 yWV/mm?

Answer:

Data: R=8Q,L=8m,E=2V,K=1 yV/mm

=1x10-6 V10-3 m =103 Vm

K = VL=ER(R+RB)L' where Rj is the resistance in the box.
.. 107 = 2x8(8+RB)8

C. 8+ Rz =210-3

=2x10°

.. Rz =2000 -8

=1992 Q

Question 19.

Find the equivalent resistance between the terminals F and B in the network
shown in the figure below given that the resistance of each resistor is 10 ohm.
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Answer:

Applying Kirchhoff’s voltage law to loop FGHF, we get,

- 10l = 10(l, = 1,) + 10(I=1;) + 10(I - 1;) =0

.. —10l, = 10l; + 10l, + 10l — 101, + 101 = 10I, = 0

.. 201 —-40l, +10I,=0

So21-41L 4 1,=0 (1)

Applying Kirchhoff’s voltage law to loop GABHG, we get,
—10l, - 101, + 10(1 = 1,) + 10(I, = I;) =0

.. —20l, + 101 -10l, + 10, =101, =0

. 101 + 101, —401,=0.

Sl =4L=0 (2)

Applying Kirchhoff’s voltage law to loop EFHBCDE, we get,
-10(1-1L)—=10(I-1;)=10(1-1,)+ E=0

.. -101 + 101, =101 + 101, —= 101 + 10, + E=0

SE=301—20l,— 100, covvenn. (3)
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From Eq. (1), we get, I, =41, -2 ............. (4)
From Egs. (2) and (4), we get,

| +1,—4(41,-21)=0

S.l+1,—-161,+81=0.

. 91=151, . 1, =915l =35] ............. (5)
From Egs. (4) and (5), we get,

l, = 4(35l1) — 21 = 1251 — 2|

=121-1015=251

From Egs. (3), (5) and (6), we get

E =301-20(351)—10(25)

=301 — 121 — 41 = 301 — 16l

o E =141

If R is the equivalent resistance between E and C,
E=RI

S.R=14Q

Question 20.

A voltmeter has a resistance of 100 Q. What will be its reading when it is
connected across a cell of emf 2 V and internal resistance 20 Q?

Answer:
Data:E=2V,r=20Q,R=100Q

The voltmeter reading, V = IR
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V =(2100+20)100 = 200120=106 = 1.667 V.
Observe and Discuss (Textbook Page No. 220)
Question 1.

Post Office Box

A post office box (PO Box) is a practical form of Wheatstone bridge as shown in
the figure.

A B C

e ¢ {0 e o P D
[\ P )
X . !

! — E
AR R R

§ 9 9 4';%4* ¢ 9
O—4 %

It consists of three arms P, Q and R. The resistances in these three arms are
adjustable. The two ratio arms P and Q contain resistances of 10 ohm, 100 ohm
and 1000 ohm each. The third arm R contains resistances from 1 ohm to 5000
ohm. The unknown resistance X (usually, in the form of a wire) forms the fourth
arm of the Wheatstone’s bridge. There are two tap keys K, and K, .

Answer:

The resistances in the arms P and Q are fixed to a desired ratio. The resistance in the
arm R is adjusted so that the galvanometer shows no deflection. Now the bridge is
balanced. The unknown resistance X = RQ/P, where P and Q are the fixed resistances
in the ratio arms and R is the adjustable known resistance.

If L is the length of the wire used to prepare the resistor with resistance X and r is its
radius, then the specific resistance (resistivity) of the material of the wire is given by

p = Xtr2L
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Maharashtra Board Solutions
Class 12 Physics

e Chapter 1- Rotational Dynamics
e Chapter 2- Mechanical Properties of Fluids

e Chapter 3- Kinetic Theory of Gases and Radiation

e Chapter 4- Thermodynamics

e Chapter 5- Oscillations

e Chapter 6- Superposition of Waves

e Chapter 7- Wave Optics

e Chapter 8- Electrostatics

e Chapter 9- Current Electricity

e Chapter 10- Magnetic Fields due to Electric Current
e Chapter 11- Magnetic Materials

e Chapter 12- Electromagnetic Induction

e Chapter 13- AC Circuits
e Chapter 14- Dual Nature of Radiation and Matter

e Chapter 15- Structure of Atoms and Nuclei

e Chapter 16- Semiconductor Devices
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About About Maharashtra State Board
(MSBSHSE)

The Maharashtra State Board of Secondary and Higher Secondary
Education or MSBSHSE (Marathi: AgRISE I ATEI (A 10T 3Ta
ATET A RANET0T ASSD), is an autonomous and statutory body
established in 1965. The board was amended in the year 1977 under
the provisions of the Maharashtra Act No. 41 of 1965.

The Maharashtra State Board of Secondary & Higher Secondary
Education (MSBSHSE), Pune is an independent body of the
Maharashtra Government. There are more than 1.4 million students
that appear in the examination every year. The Maha State Board
conducts the board examination twice a year. This board conducts the
examination for SSC and HSC.

The Maharashtra government established the Maharashtra State
Bureau of Textbook Production and Curriculum Research, also
commonly referred to as Ebalbharati, in 1967 to take up the
responsibility of providing quality textbooks to students from all
classes studying under the Maharashtra State Board. MSBHSE
prepares and updates the curriculum to provide holistic development
for students. It is designed to tackle the difficulty in understanding the
concepts with simple language with simple illustrations. Every year
around 10 lakh students are enrolled in schools that are affiliated with
the Maharashtra State Board.
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FAQs
Where do I get the Maharashtra State Board Books PDF For free download?

You can download the Maharashtra State Board Books from the eBalbharti
official website, i.e. cart.ebalbharati.in or from this article.

Add image
How to Download Maharashtra State Board Books?

Students can get the Maharashtra Books for primary, secondary, and senior
secondary classes from here. You can view or download the Maharashtra
State Board Books from this page or from the official website for free of
cost. Students can follow the detailed steps below to visit the official website
and download the e-books for all subjects or a specific subject in different
mediums.

Step 1: Visit the official website ebalbharati.in

Step 2: On the top of the screen, select "Download PDF textbooks"
Step 3: From the "Classes" section, select your class.

Step 4: From "Medium", select the medium suitable to you.

Step 5: All Maharashtra board books for class 11th will now be displayed on
the right side.

Step 6: Click on the "Download" option to download the PDF book.

Who developed the Maharashtra State board books?

As of now, the MSCERT and Balbharti are responsible for the syllabus and
textbooks of Classes 1 to 8, while Classes 9 and 10 are under the
Maharashtra State Board of Secondary and Higher Secondary Education
(MSBSHSE).

How many state boards are there in Maharashtra?

The Maharashtra State Board of Secondary & Higher Secondary Education,
conducts the HSC and SSC Examinations in the state of Maharashtra
through its nine Divisional Boards located at Pune, Mumbai, Aurangabad,
Nasik, Kolhapur, Amravati, Latur, Nagpur and Ratnagiri.
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IndCareer.com is a leading developer of online career guidance resources for the Indian
marketplace. Established in 2007, IndCareer.com is currently used by over thousands of
institutions across India, including schools, employment agencies, libraries, colleges
and universities.

IndCareer.com is designed to assist you in making the right career decision - a decision
that meets your unique interests and personality.

For any clarifications or questions you can write to info@indcareer.com
Postal Address
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