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10™ CBSE ELECTRICITY PROBLEMS QA

® How much energy is given to each coulomb of charge passing through a 6 V battery?

Answer : Given, charge, q =1 C, potential, V=6V, W=P
Asweknow, W=qV=1X6=6J
6J 1s given to each coulomb of charge passing through a 6V battery.

© An electric lamp of 100 {1, a toaster of 50 ), and a water filter of resistance 500 ) are connected in
parallel to a 220V source, What is the resistance of an electric iron connected to the same source that
takes as much curvent as all the three appliances, and whart ig the current through it?

Answer : Let resistance of lamp, Ry = 100 {}
Resistance of toaster, Rz = 50 {}

Fesistance of filter, Rz = 500 0

Net resistance,

L _ 1 1 1

L TETR

[.' Rz, Bo and B; are connected in parallel]

y L S ot Pl Bigh i | B _ 500 __
=10 T s T we = s oF =G5 = 41.250
So, resistance of iron to take same current as much Current drawn by all the appliances should be
31.25 12 . Current through circuit,

' 270
I= T 3Las 7.044

Thus, current through iromn 1s T.04 AL

© How can three resistors of resistances 200 | 300, and 6{be connected to give a total resistance of (a) 481
[y 1022

Answer : (i) [f 3 £} and 6 {0 are connected in parallel, thus equivalent resistance of parallel
com bination

1
1316 =20

If this combination is connected in series with 2 {) rezistance, then total equivalent resistance
=201+ 201 =4 0}

The resistor connections are as shown below:

i} Since, equivalent resistance is less than the least value of resistance e, 2 1), it means that all
three resistors are connected in parallel.

Equrralent resistance = % =13
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® What is fa] the highest, {b) the lowest total resistence. Which can be secured by combinations of four
cails of resistance 48}, 8{), 120}, 240} %

Answer : [a) Resistance is maximum when resistors are connected in series.
Roax ™4 +8+12+24=m4810}

ii) Resistance is minimum when resistors are connected in parallel.
Ran=1/ [} +}+%+ %] - #0=-20

O Compute the heat generated while transferring 96000 coulomb of charge in one hour through a
potential difference of 50V,

Answer : Given, Charge, q = 96000 C, Time, t = 1 h= 3600 s
Potential difference, Ve 50V

We lcnow that,

Heat generated, H = ‘-;’I'c=I"r+"lt |_ I= %J

wifg m 50 X 96000 = 4800000 J = 4800 kJ

4800 kJ is generated while transferring 96000 C of charge.

o An electric iron of resistance 20 [} takes a current of 5A. Calculate the heat developed in the 30 =,

Answer : Given, Resistance, R = 20 {],

Current, 1= 5 A, Time, t =30 =

We know that,

Heat developed, H = Rt

=(5)2 X 20 X300 =5 X5 % 20 X 30= 15000 J = 15 kJ
15 kJ heat is developed in 30 s.

o An electric motor takes 5 A from & 220 V line. Determine the power of the motor and energy consumed
in 2 h

Answer : Given, [=5A. V=220V,t=2h

.". Power of motor,

P=VI=220 x5=1100W=1.11LW

L. Energy conzumed = Ptw 11 X2 = 2.2 kEWh

Thus, the power of the motoris 1,1 kKW and encrgy consumed is 2.2 KWh,
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° A battery of 9 V is connected in series with resistors of 0,200, 0,3 81, 0.4 2, 0.50) and 12 §2,

respectively. How much current would flow through the 120} resistors?

Answer : The circuit diagram for the given system of resistors can be drawn as below
.. Total resistance, R =R, T Fa + Bz + F3 + B
=0.201+02301+04 0 +0.580 + 1201

=134 4

Current through all resistors in series is the same.

., Current through 12 §) resistor = %

9
N [T 0.674

o Hew manyv 1768} resistors (in parallel) are required to carrv 5 A on a 220 V line?

Answer : Givenl, Ve 220V, [ =54

.. Resistance of the wire, i’ = % = % = 441}

The nst resistance 44 {0 is less than the individual resistance 176 £, so individual resistances are
o be connected in paralle]l order.

In parallel connection, equivalent resistance
AL O
= — = 5 =
0

—_ ==

440 = l?ﬁ“ or 1= % — 4 reststors

o A copper wire has diameter 0.5 mm and resistivity of p= 1.6 x 10°% Qe . What will be the length of this
wire to make its resistance 10 2?7 How much does the resistance changs if diameter is doubled ?

Anewer @ Given, rading of wire = diameter/ 2
=41 = 0.25mm = 0.25 x 10 ¥ m.
pelax 10 mand R= 10 0}

{i] We know that, resistance,

R= % = % ['.'A—trrrzl

op 1 — Frl _ 10x3.14x0.25%0.35x10 ¢
] L=1n-*®

= 122.606 m

lii} Resiatance, Rmdij.

If diameter is doubled, then resistance becomes one-fourth of its original value.
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When a 12 V battery is connected across an unlknown resistor, there is a current of 2.5 mA in the
circuit. Find the value of the resistance of the resistor,

Answer : Given, V=12V, 1=25mA=25%X 10%A R="7
.. Resistance, R = % [by Ohm's law]
=R=—1__=48x10°0
265x10" 10
e Several electric bulbs designed o be used on a 220V electric supply line are rated at 10 W, How many

lamps can be connectsd in paralle]l with =ach other across the two wires of 220 V line, if the maximum
allowable current is 5 A?

CBSE 10TH & 12TH

Answer ! Given. Potential difference, WV =220V

Fower, P= 10 W: Current, I =5 A TEST GROUPS STARTS
.. Resistance of bulb, FROM MARCH 15T
= E;_ = %‘JEL-%ED — 48400 ONWARDS

Sinee, haalkb: i ted i ],

el o N CBSE 10TH SUBJECTS
Zopivalent resistance [(R)

- SRS ) MATHS SCIENCE SOCIAL
20 Ru”: r-:uﬁ:.! v =¥ ”':_.:] OME TIME FEES ([ MARCH 2025 TO FEB 2026}

. Sxia FEES RS.3000
= n=2280 _ 110 bulbs

1
Al

o A hot plate of an electric oven connected to a 220V line has two resistance coils A and B. each of 24

{1 resistance, which may be used separately, in series, or in parallel, What are the currents in the three
cazes?

Answer : (Given. V =220V, R, = R =24 {]
{i] Current in plates when used separately,

Vv ¥ 2
I=F =% =20 _ 9164

{i] Current in plates when connected in series. Equivalent resistance in series,
R=Rs + Hg = 24 + 24 =48 1)}

. i S SR | [

.. Current flowing, I = =98 = 4.584

(11} Carrent in plates when connected in parallel. Equuvalent resistance in parallel,
Rgtie. 30 148 1)

KRy = 8

i 2 _ ¥ _ @@ o
., Current flowing, I = =T = 18.32 =18324
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o Compare the power used in the 2 {} resiators in each of the followings circuits:
il & 6V battery in series with 1 £2 and 2 £ resistors, and
{iil & 4 V battery in parallel with 12 £ and 2 1 resistors.

Answer : (i} The circuit shown right has resistance connected in series combination:

Current in the circuit,

=5 =0 =g

. Power used = FR = 24 % 2

=2 Kd K2=8W

{ii} The circuit is shown as right:

In parallal combination, potential across each reeistor is same and equal to the potential applied to

the circuit,
Potential across 2 §2 resistor,
V=3Yy
Vi oodmd
Poweer used, o Sy =8 W

Power used m both the cases is same.

o Two lamps, one rated at 100 W at 220V, and the other 60 W at 220V, are connected in parallel 1o
electric mains supply, What current is drawn from the line if the supply voltage is 220 V7

Answer : Given, potential, V=220V
Power, Py =100 W
Power, Po mi} W

o Gurrent ) = %
=10 _ g.454

Current, Iy = %— = %Elﬁ = 0.274
. Total current drawn,

I=1;+1;

= .45 + 0.27

=0,72 A

°© Which uses more energy, a 250 W TV setin 1 h or a 1200 W toaster in 10 min?

Answer : Given, P; =250 W, P; = 1200 W,

ty = lh= 3600 s, t; = 10 min = 600 s

;. Energy

Q, = P;t; = 250 ¥ 3600 = 900000 J = 900 kJ

and Q; = Pytz = 1200 X 600 = 720000 J = 720 kJ
Thus, TV set uses more energy.
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An electric hearer of resistance 8 12 draws 15 A from the service mains 2 hours. Calenlate the rate at
which heat is developed in the heater.

Answer : Given, Resistance, R= 8§} | Current, J = 15 4
Time, t=2h= 72005

., Heat developed. H = J°Rr

=18 %15 % 8§ = T200J

.". Rate of heat developed.
P = H _ 15x15x8% T2
A e 700

m |50 W oor 18040/
Thus, the rate at which heat is developed in the heater i3 1800 joule per second.

A current of 0,5 A ia drawn by a filament of an electric bulb for 10 minutes, Find the amount of electric
charge that flows theough the circuit

Answer : We are given, [ = 0.5 A t = 10 min = 600 s,
From Eqg we have

rm [t

m (0.5 4 < 600 g

= 300 C

¢ How much work is done in moving a charge of 2 € acroas two points having a potential difference 12 V7

Answer : The amount of charge O, that flows between two points at potential difference V (= 12 V)
13 2, Thus, the amount of work W, done in moving the charge from Eq. [V = W,/Q)| 28

W =V0

=12 V=2C

w24 T

o {a) How much current will an electric bulb draw from a 220 V source. if the resistance of the bulb
filarnent is 1200 037
(b) How much current will an electric heater coil draw from a 220 V source, if the resistance of the
heater col s 100 7

Answer : (a) We are given V = 220 V: E = 1200 . From Eq , we have the current 1= 220 V71200 0
w18 A,

{b) We are given, V =220 V, R = 100 €}, From Eq. (R =V/I), we have the current [ = 220 V/100 0) =
2.2 A. Note the difference of current drawn by an electric bulb and electric heater from the same
220V source!
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O Amn electric bulb is conmected to a 220V generator, The current is 0.50 A, Whan 1s the power of the bulh?

Answer : P=V]

= 2200 = 0,50 A

= 110008

= 110%

An electrid refrigerator rated 400 W operates 8 hour/dav, What is the cost of the enérgy to operate it for
3 dayve at Es 3.00 per KW h?

Answer : The toral energy consumed by the refrigerator in 30 days would be 400 W = 8.0 hour/day
* 30 days = 96000 W h = 96 kKW h

Thus the rost of energy to operate the refrigerator for 30 days is 96 kW h « Rs 3.00 per kW h = H=
288.00

@ Dut of 60 W and 40 W lamps. which one has a higher electrical resistance when in use?

Electric power, p = I|'|'_ ; Where R

V = Potential difference across the circuit

For 40 W bulb, 40 ='FL."'.'|| . where
Ryp = Resistance offered by the 40 W bulb

For 60 W bulb, 60 =]li'-|i . where
R4yn = Resistance offered by the 60 W bulb
Therefore, Rjn = W-Eué- and Rgg = :m jas the voltage difference remains the same)

Therefore, Ryp > Rgg
So, the 40 W bulb has a higher electrical resistance when in use.

An electric heater iz used on 220 V supply and takes a current of 3.4 A, Calculate (i) its power and (i)
its power and [11) its resistance when it is 10 use.

O

Answer : (i) Power = Voltage Current
m 203 4

JUSTPAY RS.250
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o Amnelectric lamp is marked 100 W, 220 V. It 1 used for 5 hours daily. Calculate.
{1 its reistance while glowing
{ii] energy consumed in kWh per day

Answer ! (i) Eesistance of a glowing lamp is related to its povwer and voltage as

Powerm_tioteeel
i Jzi‘eam':rmc
v
ar, ]:‘-—H, .
=+ n_ll'-r: -._:EE -
Therefore, R=-5-= T 48402

Therefore, the resistance of the bulb when glowing is 484102
{ii] Power=100 W=0.1 kW

Energy= Power X time

=1 kW x Sh

=15 kWh
0.5 kWh is the amount of energy is consumed by the bulb per day.

o A bulb is rated at 5.0 volt, 100 mA. Calculate its
(i) power and
{1i) resistance

Answer : Voltage (V)] = 5.0V
Current (I) = 100 mA = 0.1 A
(1) Power = V= 5xX0.1= 0.5W

- ] "
(i) Resistance = & = % = 50D
I 0.1
o An electric iron has a rating of 750 W, 220 V. Calculate
{i) current passing through it. and

(ii} its resistance, when in use

Answer : (i) Electric power is related to voltage and electric current as:
Powers Voltage x Current
It is given that the rating of the electric iron 1s 750W, 220V,
Let the current passing through the bulb be L
Therefore,
Ta0=220 x|
"
1= T0e3 414
Therefore, 3.41A current passes through the electric iron.
It iz given that the rating of the electric bulb is 750W, 220V

2 2
Therefore, P‘=%=%=Eﬁ4-53ﬂ when in use.
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(ii) Electric power is related to voltage and resistance as:
(Voltage)
Resistance

That is,

o Calculate the electric energy consumed by 120 W toaster in 20 minutes,

Answer : Pm 120 W

t = 20 minutes E=Pxt

E=? =120 ¥ 20 xX 60 =120 x 1200
E=144 x 10%J

o A wire of resistance 10 ohm 15 bent in the form of a closed circle, What 15 the effective resistance

between the two points at the ends of any diameter of the circle?

As the wire is bent in the form of a closed cirele, it will be have like two resistors of 5!] each,

connected in parallel. Therefore, the equivalent resistance can be caleulated as:
1 1 1
Ry,  ® ' B

| | D T
Ry ' 5 B, &
=3 =250
The effective resistance between the two points at the ends of an diameter of the circle is 2.5
fl.
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o The combined resistance in the given circuit is 3§} . What is the value of R?

16

AWV -
10TH CBSE SST TEST PAPERS
Y | MCQTESTS-5(EACHS50TO 60 | 2 MARKS TESTS - 3
: QUESTIONS ) | { EACH 50 QUESTIONS |
T piacatial 3 MARKS TESTS - 8 5 MARKS TESTS - 3
| {EACH 20 QUESTIONS] ( EACH 20 QUESTIONS)
L - L -|_ L ASSERTION REASDOM TESTS —1 CASE STUDY TESTS -3
i i ey { EACH 34 MARKS | { EACH 30 QUESTIONS |
hence | MAP TEST 1 {20 QUESTIONS]  FULLTEST - 3 { EACH 80 MARKS )
3 — % + RL f T EACH SINGLE FH.:-U;ETE_FIS.'}ET{ _E_E:I'—l::i-ﬂﬂ !u:l.nﬁ_h:s;! 0
e A WITH ANSWERS PDF COST RS.400.
i &
o T WHATSAPP - 8056206308

@ A wire of resistance 4 {) is bent in the form of a cloged circle. What is the resistance between the two
points at the ends of any dinmeter of the-circle?

Between two points A and B, the resistance is divided into two semicircular parts each
having resistance 2 [} Being in parallel connection, total resistance will be

1
-\.

L o 11
Rl_ iy £y
1l =141
Mg i ]

I = 2. R

T = Ilg—=}
I, |

o What do the following symbuols represent in the electric circuit?

1 =141 ¢1=14+314 =1
R it Ry Ry D Li) 30 3
Answer ! The symbols used in the circuit diagram are named as:
(o) ——— An elecimic cell (b} —Jijs— A baitery
(£} — }— Open key (d) —spae—— Resistos
{&] —-}ﬁ.—— Variable resisranee or Rheossar (Fl l & wire joing
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o Study the following circuit and answer the questions that follows:

— e i}

"
iA]

oty

{a) State the type of combination of the two resistors in the circuit,
(b} How mmach current is flowing through

{i) 108} and

{ii) 15 {2 resistor?

{c] What is the ammeter reading?

100 = 1=V = 3 =034
Answer 7 10

(i) 152 2 1V =3 =0.2A
R 15

{c] Ammeter reading = Total current flowing through the circut = 0.5 A,

o Calrulate resistance of an electric bulb which allows a 10 A current when connected to 220 ¥V power
EOUTOR.

Answer : [= 10 A,
ve2mv - V=IR

R=2 R=1F =20=737)
r i

o Alamp rated 100 W at 220 V is connected to the mains electric supply. What current is drawn from the
supply line if the voltage is 220 V?

Answer : P= 100 W
V=000V P=V]

|“?.'.I=£=w= 5.-1
Vv et 11

o Define 1 wolt, Express it in terms of 31 umt of work and charge, Calculate the ammount of energy
consumed in carrying a charge of 1 coulomb through a battery of 3V

Answer : When 1 joule of work is done in carryving 1 coulomb of charge, from infinity to a peint in
the electric field, then potential at that point is called 1 volt. Potential difference between two points
is

V= %:W-Q.'-:V-lxﬂil_l
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o The potential differencs between the terminals of an electric heater 15 60 V when it draws a current of 4
A from the source. What current will the heater draw if the potential difference is increased to 120 V2

Answer ! We are given, potential difference V = 60 V, current 1 = 4 A,
According to Ohm's law, R=V/I=60V/4A=150.

When the potential difference 12 increased to 120V the current is given by
current = V/E = 120 V/15(0 =8 A

The current through the heater becomes 8 A,

o The potential difference between the terminals of an electric heater 15 60 % when it draws a current of 4
A from the source. What current will the heater draw if the potential difference is increased to 120 V7

Answer : We are given, potential difference V=60V, current 1 = 4 A,
According to Ohm's law, R = -5— = E:J—f = 1511

When the potential difference 15 increased to 120V the current 18 given by current
=¥ _ 120V _ g4
K Lok
The current through the heater becomes 8 A |
© A wire of given material having lengih 1 and area of cross-section A has a resistance of 4 . What would
be the resistance of another wire of the same material having length 1/2 and area of cross-zection 2A?7

Answer @ For first wire By = p 1A = 30}
Neow for second wire

K, = pIz"—-‘i =1/4 pl/A

R;- - ]_."4 Eg

Ry = 10}

The resistance of the new wire 15 143,

o Two lamps, one related 6OW at 220 W at 220V and the other 40 W at 220 V, are connected in parallel to
the electric supply at 220V,
{a) Draw a circuit diagram to show the connections.
{b} Calculate the current drawn from the electric supply.
c) Calculate the total energy consumed by the two lamps together when they operate for one hour,

Answer : (g 10TH CBSE SST TEST PAPERS
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! | (EACH34MARKS) | L EACH 30 QUESTIONS |
@ b | MAP TEST 1 | 20 QUESTIONS) FULL TEST - 3 | EACH 80 MARKS )
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Power  of  the  bufh

(b} Electric current flowing through a bully w Voliage Gorar e Yol

oy L= %
Therefore, Iy = %ﬁ- = -1-:‘;-11. and [y = %?—EFF = ':lil":l

|

Therefore, total current flowing through the circuit = fgg + ljg = % + l—z:, = 374 = 0.454

[

[¢) Total energy consumed = Power ® Time
Thatis, E=P X T
= (40W+B0W) ¥ 1h
= 100 Wh
= (1,1 kWh

o il Draw a schematic diagram of a circuit consisting of a battery of five 2V cells, & 5 Ohm resistor, a 10
O resistor and a 15 Ohin resistor, and a phig ey, all connected in series,
fii} Calculate the electric current passing through the above circuit when the key is closed,

(i) IV IV IV V.2V
{1~

Answer :

=il

i} When the kev is closed, tofal voltage applied across (he circoit will e = 2 5 5V = 10V

Total resistance () applied acroszs the circuit in Ohms = 5+10+15= 300}

By Ohm's Law,

Current ([ = %

—
I = T 0.334

A touch bulb is rated 2.5 V and 750 mA. Calculate (i} its power, [ii) its resistance and {iii) the energy
consumed if this bulb is lighted for four hours.

Answer : It is given that; Voltage (V) = 2.50 V
Current (I} = 7530 mA = 0.L¥3 A

The bulb is lighted for 4 hours.

Thus,

(i) Power generated (P) = VI=2.50X 0.75=187TW

(ii} Resistance (R) = EI = % = 3331

(iii) Energy consumed in 4 hours = Power % Time = Pxt =1.87x4 =7.48 Wh
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If a 12 ¥V batterv is connected to the arrangement of resistances given below, calculate
(i} the total effective resistance of the arrangement and
(11} the total current flowing in the circuit

5 phm 5 phm
10 ohm 10 ohm
Answer ; !
L
| — ——s
12V

(i) The 5 £ resistors are connected in series, Therefore, their effective resisiance = (5= 5) = 10 02
The 10 £ resistors are connected in series. Therefore, their effective resistance = (10 + 10} = 20 L
Mow these 10 0 equivalent and 20 0 eguivalent are connected in parallel. Therefore, the

equivalent resistance [Req) will be:
D S
v .7
R, 10 T3
1 24
% _»
Ry 6.7602
(i) Total Current = Total voltage / Total eguivalent resistor
=12 / 6.67
=1.8A

How much work is done in moving a charge of 4 C across two points having potential difference of 12 V7
Calculate the number of electrona flowing m at.

Answer: (=4

W 2V

W=7

W=V =12Vx4C

W= 450

1C =6/25x 1018 zlpetrons.

L AC=625x10%x4=23500X 108
= 7.5 x 10'% electrons
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o A circuit dia%:rﬁ_m is given below
8 {a) Current through each resistor.

e
—— i S {b) The wtal current in the circuit,
H‘*ﬁ"' ) the total effective resistance of the circuit,
: El_l Saolution:
= R1=20 V=10V
J (—& R2=510)
calculate R3 =101}

Answer : (a) Current through each resistor

L=V =10 =54

I 2
Ig—£=_ln_=2..4
Rz f
=Y. =10=14
Rs 110

(b) Total current I=1I +I; +1; =5+ 2+ 1=8A
(c) Total resistance

As resistance is in parallel
=14 141 =1++1+41 =52+11=8
Rp R’ Ry s 2 i 10 10 10

Rp = % = 1.25 ohm

o A barttery of 10 V is connected in a circuit with 3 0, 4 0, 6 0 resistors connected in series, How much
current will flow through 6 0 resistor?

— W L

[ |
— e —

Answer : Total resistance inseries s = By + Mo+ Ry =3+ 4+ 6

Rg = 130}
V=10V
I=3p
Slm ¥ =10
I 13
I=07TA

The current flowing through 652 resistor is i.e. O.77 AL
In series connection same current flows through each resistor,
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o Two electric bulbs are rated 60 W, 220 YV and 20 W, 220 ¥V, are connected in parallel to a 220V supply.
Caleulate the total electric current in the cirouit.

Answer
Given:
i Bulb 2 : P= 20 W
Bulb 1 : P=a0 V = 220V
V=220V -
5 I-!_r:u'l
P =V 5
. = P — 20 =0
.‘.f—i—ﬂ—ﬂ.ﬂ?ﬂ”f ¥ 0.09
v @

Total current I = I) 4 [ = 0.27 4+ 0.09
[ =0.36 Ampere

An electric lamp draws a current of 0.3 ampers and 1s used for 6 hours svery day for a month (30 days).
Calculate the amount of charge that flows through the circuit every day and for a month.

Answer : | =03 A

t = & hoars =6 x 60 x 60 =ec,

Sy Chargs, s Jt

perday = 0.3 x 6 x 60 x 60 = 6450 C

Charge llowing for a month = 6480 x 30 = 194400 O

° Awire1s 1.0 m long, 0.2 mm in diameter and has a resistance of 10 0}, Caleulare the resistvity of its

material

- A NEET/ JEE MCQS PDF SALES
e = O pan ST ENGUSH | jee yaths | BL Wl
R =108 MEDIUM MAIN & WBigwid
i N PHYSICS | ADVANCE | @umilwsy
R=pt - p=84_ 1b CHEMISTRY |  cosT E‘“ iﬂ"u-_':“u
p=10x 2 x & 12 2 BIOLOGY RS.1000

17000+
26000+ ;
MNEET 10 MCQS

= ¥ w 107 m.

.. Resistivity is 22 x 10 "0m MCQS MOCK

COST
COST | TesTscosTl |,
RS.2500 RS.500 RS.1500
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Calculate the area of cross section of a wire of length 1.0 m, its resistance iz 23 {] and the resistivity of

the material of the wire is 1.84 x 1079 Im.

Answer 1 FH =23 1]

l=1.0m .'.R=,r;+lT
p=184x10%m

A=7?

oA = 1810w = 0,08 x 105 m?

23

@ How much current will an electric bulb draw from 220V source if the resistance of the bulb is 1200 1z
[f in place of bulb, a heater of resistance 100 {2 is connected to the sources, caloulate the current drawn

b it

Answer : Given: V=220V, R; 12000, 1; =2, Bz = 1008} , I; =P
Using Ohm's law, V=1,
lj= ¥V =_230 =0.18A

R 1200
= ¥ = 220 =234
i 100

o An electric bulk is rated at G0 W, 240 V. Caleulate its resigtance. If the voltage drops 1o 192 WV, calculate
the power consumed and the current drawn by the bulb, (Assume that the resiatance of the bulb remain

unchanged.)

Answer 1 Givern: Py =60 W, Vi=2940V, BE= 2, Pp= 2, Vo= 92V, [ =32
Using, P=V"
' 7l
Weget B =V = (24" — 9600
ze » 5

Again o W o 1009 = 35AW
H Lai

Current drawn by bulb at 192 V is
1=V = 192 =024
B i

(1) Deaw & closed cirowit diagram consisting of a 0.5 m leng nichromes wire XY; an ammeter, a voltmerer,
four cells of 1.5V each and o plug ke,

{ii) Following graph was plotted between V and I values: What would be the values of V/ 1 ratios when
the potential difference is 08V, 1.2V and 1.6 ¥V respectively? What conclasion do you draw from these

valuess?

L
18]
i
{10
.
ey
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Answer (i) iz e
{[1]1 ] &
L

(i) From the graph, when pad. is 1.6 volt and 0.6 A& current.
¥ =18 = 2.7

I (LG
Therefore, value uf% rafio for all potentinl differences of B8V, 1.2 V and 1.6 volt will be equal to
267102 .

We conchude that at the given temperature, the resistance of wire is constant and is equal to 2.67
.

@ ') What is the meaning of electric power of an electrical device? Write its 81 unit.
(i1} An electric kette of 2 KW is used for 2 h . Calculaite the energy consutned in
(a) kalowatt howur and
(B joules

Answer : [i| Electric power of an electrical device is defined as its rate of consumption of electrical
ENETEY

e, P=E /1

The S1 undt of electrical power i3 watt [W)

{i) Given, electric power P = 2 kW Time, t=2h

We know that,

(a) Electric energy, W=FPt=2%2=4kWh

(b) But 1IkWh = 3.6 x 10° J

S, W=4x36x10°J

=144 = 10°] =144 x 10" ]

° Three resistors in a circuit are attached as shown below, The resistance of F and G are 10§} and 582,
regpectively, The resistance of E s unknown. These resiators are connected to a battery with potential
difference 6V,

N T
i ﬁc‘lﬁ
(i) What iz the term used o describe such an arrangement of resistors?

(i) What is the resistance of E if 0.3 A current flows through it?
(iii) What is the total current flowing in the circuit?
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Answer ! (1) The term used to describe such an arrangement of resistors is parallel combination of
resistors.
{iij To find the resistance, we uss the following equation.
Vg = IgRg
6=03xR
i L
{iit) The total current flowing in the circuit,
I= IE: - Ii:-’+ Iﬂv
I=g+tntm
S L e L e, |
I=g5+w+tg=214A
An electric lamp, whosge resigtance ig 2000, and a conductor of 4 () resistance are connected to & 6 5

battery (Figl. Caleulate [a) the total resistance of the cieeuit, (bl the current through the eircnit, and (o}
the potential differenice across the electric laomp and conductor,

M

S

elofeir ———r {71, F

g 10 R R SRS B LSS S
e

Answer i The resistance of electric amp, By = 20 @,

The resistance of the conductor connected in series, Bz = 4 0,
Then the total resistance in the circuit

R=F; +R;

B,=200+40 =241,

The total potential difference across the twe terminals of the battery
W=6Y.

Mow by Ohaen's law, the current through the cirowit is given by

I =V/R,

= 6VI24 0

w25 A

Applving Ohm’s law 1o the electric lamp and conductor separately,

we get potential difference aoross the electric Inmp,

Vi=dD=0253A=5%;

and, that across the conductor, V=40« 025 A= 1V,

Buppoae that we like o replace the aeries combination of electric lamp and conductor by aingla
atid equivalent resistor. I8 resistance must be such that a potential difference of 6 V across the
batery terminals will cause a current of 0.25 A in the circuat, The resistance B of thiz eguivalent
resistor would be

E=V/1

=6V D325 A

= g i),

This 1= the tofal resistance of the series circui; it s egual to the sum of the twoe resistances.
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finFig, By = 106, Ro =404, B; =30, Ry =200, Bz =600, and a 12 V battery is connected to the
0 arrangement, Caleulate (@) the total resistance in the circuit, and [b) the total current fowing i the
Circut.

: O]
W es: 0
o]

Answer : Suppose we replace the parallel resistors B, and B: by an equivalent resistor of

resiatance, B, SBimilarly we replace the parallel resistors B3 , By and R by an eguivalent single
resistor of resistance B, Then using Eq., we have

1/ Em 110+ 1/40m 5/30; that is B = 5 1),

Similarly, 1/ R"=1/30 + 1/20 + | /60 = 6/60; that 1s, R" = 10 £},

Thus, the total resistance, R= R + R" = 18 (],

To calrulate the current, we use Ohm's law, and get [ =V/R = 12 V/18 03 = 0.6T A.

An electric iron consumes energy at a rate of 840 W when heating is at the maximum rate and 360 W
. 1 i [ 1 Ol T 1

when the heating 13 at the minimum. The voltage 15 220 V. What are the current and the resistance in

each case?

Answer : From Eq. {11.19], we know that the power input is P=V1
Thus the current 1= P/V
[a] When heating is at the maximum rate,

[ = 840 W,/220 V = 3.82 A; and the resistance of the electric iton is B=V/T =220 V/3.82 A = 57.60
i

(b} When heating is at the minimum rate, [ = 360 W,/ 220V = 1.64 A; and the resistance of the
glectricironis R=V,/I=220V/1.64 A= 13415 0

° 100 J of heat is produced each second in a 4 02 resistance, Find the potential difference across the
resistor,

Answer : H= 100 J. R=40},t=135 V=72

From Eq. we have the current through the resistor as
I = /H/Rt)

=4[100 J/i4 0= 18)]=54A

Thus the potential difference across the resistor, Vifrom Eq. |is V=IR=5A« 4 0= 20 V.
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(a) A torch bulb is rated 2.5 V and 750 mA.

Calculate-

{1} 118 power,

{ii} its resistance,

{iii) the energy consumed if in this bulb is lighted for 4 hours.

{b) Two identical resistors, each of resistance 2 Ohm, are connected in torch

{1} in series and

(i1} in parallel, to a battery of 12 volts. Calculate the ratio of power consumed in two cases.

Answer: (a) V=25 Pm? Energv E = 2
I=750mA =0.7T5 A, R=7 t = 4 hours
{ij P=VI. S, P=25%075=1875W
i} R =¥ R= 215 = 33302
r 075
1) E =Pt CE=18Wx4=72Wh
() Rp=Ry =21} Pp=F BA=?
Py
V]2V py=2
Parallel
Series & = Bl = Todeil =11]
(R=R + Re=2+2=41() g L L ‘. :
[=V — 12 — 34 1=V =12 =124 -p-vi-12x12-144w
F_T_ It 1
. Hence, Fi 4+ 36 = 1 =1:4
. Pp=VI=12x3=36W P, 144 1

Find the current drawn from the battery by the network of four resistors shown in the figure

o S R R T S e
i Ry R-R+R 10 10-10-14
1 +1l=id1= 4
i * du 2

=¥ = § = 7F.50

it ]

Current draven from the batbery
i=¥. =4 =30 = 4

i Th i o
=04 A
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For the circuit shown in the diagram given below: Calculate:
(a) the value of current through each resistor.

(b} the total current in the circuit.
ic) the total effective resistance of the circunt

Answer : Data R;.=5§2 V=6V
R:=1081,=72 (through each resistor)
Ra =30 {2 13 = ? (total)

(a) I.m:£=%=1-2fl

-

Ilnﬂi%:%:[}.ﬁﬂ
v

Al
(k) "Toral current
1'15-“ +Il.;.n"[3_[.ﬂ
I=12+06+02=20A

)y L =1 4+ 1 4 1L {parallel)
Rp H R Ry

IH[;H= RJ =i=[}.2.‘1

1=1+1+41=>63rl=1=1
Rp 5 10 30 30 30 3
2 Ra=300

In the circuit diagram given below:
241

o /::,.,\%

) “ loa .~ -‘
® O
—|I|1:I|P —1‘:1)7

BY
Calculate:
{a) the current through each resistor.

(b} the total current in the circuit.
{c} the total effective resistance of the circuit.
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Current through 2 Q resistor I} = % = % =34
Answer : C'urrent through 5 {1 resistor I, = % = % =1.2:4

Current through 10 §Q resistor [; = % — 2 — 0.64.

(b} Total current in thecircuit = 3 + 1.2+ 0.6 =4.8A
(c) Total resistance in parallel

1
Kp

1 1
=zt +

1

1 1 2] 1 _ 54241
BTy TE YT

=] o

- Rp=1 = 1950

B

Two resistors with resistance 5 §1 and 10 {2 respectively are to be connected to a battery of emf 6 V 50

® 4s to obtain:

(i} minimum current flowing, (11) maximum current flowing:

(a) How wnll you connect the registance in each cage?

(b) Calculate the strength of the total current in the circuit in the two cases

Answer : (a) (i) To get minimum current-BEesistance will be connected in series
i) To ger maximum cuarrent the resistance should be connected in parallel.

(b] Strength of current in series
R=R;+R;=5+10=15§]

V=6V 1=V & =044
T 13. 117H CBSE MATHS FULL MCO.2 3 5 MARKS RS.350
Sitrength of current in pamisl 14. 11TH JEE MATHS FOUMNDATION R5.350
L= 141141 =203 |35 11TH MATHS NOTES AND MP 321 PAGES RS.350
o M M |16, 11TH CBSE PHYSICS FULLMCQ 23 5 MARKS RS.350
e 17. 11TH JEE PHYSICS FOUNDATION RS.350
J=Y =38 =8=184 18, 11TH CBSE PHYSICS NOTES RS.350
R W M 19. 11TH CBSE CHEMISTRY FULL MCO 2 3 5 MARKS RS.350
20. 11TH JEE CHEMISTRY FOUNDATION RS.350
21. 11TH CBSE CHEMISTRY NOTES RS.350
22. 11TH CBSE BIOLOGY MCQ.Z 3 5 MARKS RS.350
23. 11TH BIOLOGY FOUMNDATION R5.350
24, 11TH CBSE BIOLOGY NOTES RS.350
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{a) Define the term 'Veolt',

© b State the relation between work, charge and potential difference for an electric circuit.

Calenlate the potential difference between the two terminals of a battery if 100 joules of waork is reguired
to transfer 20 coulombs of charge from one terminal of the batterv of the other,

Answer : (a] Volt is defined as the work done in Joules, in carrving a coulomb of charge from one
paint ta anothet,
(k) Work = W ()
Charge = (C) V= %
Potential difference =V 1V = %
W=100J; Q=20C; V=7
V=W = 100 = § valt,

& k11
.. Potential difference = 5V

{a) Though same current flows through the electric line wires and the filament of bulb, vet only the
Alamnent glows, Why?

{b) The temperature of the filament of balk is 2700°C when it gloss, Why does it not get barnt up at
such high temperature?

(ch The filanent of an electric bamp, which draws a current of 0,25 A is used for four howrs. Caloulate
the amount of charge fowing through the circuit,

(d} An electric ron 1z rated 2 KW at 220 V. Calculate the capaciiy of the fuse that should be used for the
electrie iren,

Answer : (a] Electric line wires offer extremely low resistance to the flow of current, so they do not
glow because negligible heat is produced in it. The filament of bulb glows becanse it becomes red
hot due to large amount of heat produced. as it offers high resistance to the flow of corrent through
k.

ib] The filament of bulb when 1t glows at 2700 °C does not get burnt because the tungsten metal of
filament has

i a very bigh melting point jof 33580°C) and

() & high resistivity,

e} Given: 1=0253 A, t=4h =4 x 60 x 60 sec.

So, amount of charge flowing the filament of electric lamp

gmIte 025 x4 x 60 x60= 3600 C

{d) Given: P=2 kW = 2000 W, V=220V

Using. P = VI

2000= 220 x|

=39 _ gp94

T

ey =025 4 t=4h =4 x &0 x 60 gec.

Amount of charge Oowing the Glament of electnie lamp the capacity of the fuse that should be usad
for the electric iron 1= of the order or 10A.
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{a) Caleulate the resiatance of 1 km long copper wire of rading 1 mm. Resistivity of the copper is 1.72 x
10°% £m.

b} Draw a schematic diagram of a circuit consiating of a battery of 4 cells of 2V each connected to a
kev. an ammeter and two resistors of 2 {} and 3 {} respectively in series and a volimeter to measure
potential difference acrosa 3 §1.

Answer: [(g]L=1km= 1000 m NEET 2025 - 26
R=1lmm=1x10%m JEE 2025 - 26

T FREE ONLY TEST

'm .72 x 1081}
[Reﬁiillram:.:erlcl:lehp ]::ir-e R=ptl PAPERS WITHOUT
A ANSWERS COMMON

i GROUP AVAILABLE

cn

GROUP JOINING LINK AVAILABLE
IM MY BLOGGER
www.ravitestpapers.in

EDRH j 1 T
[b] Rezistance of resistor is K = 1—; = % = % = hil

|c) Ohm's law: When the physical conditions such as temperature remain same, the current flowing
through the conductor is directly proportional to the potential difference applied across the ends of

the conductor. The graph between the V and | would be linear 1.e; straight bine.
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(6} Define electric power, Express it in terms of potential difference V and resiatance H.

(B An electrical fase is rated at 2 A, What is meant by this statement?

ic] An electnic ron of 1 kW is operated at 220 V., Find which of the [ollowing fuses that respectively rated
at 1 A, 3 Aand 5 A can be used in it.

Answer : (a) Electric power: It is the rate of doing work by an energy source or the rate at which the
electrical energy is dissipated or consumed per unit time in the electoc circut i3 called el=ctric

power.
_ Work domelW)  electricel cnergy dissiputed
5, Power B et Trmelt)
-ll';'] w I_r!
R

(b It means, the masimuam current will fow theough it is ondy 2°A, Fuse wire will melt if the current
excesds 2 A value
(c) Given: P=1 kW = 1000 W, ¥V = 220V

~. w1000 _ 60 _
Current drawn, | Vv ) T 4644

To ruin electre mon of 1 KW, rated Tuse of 5 A should he gsed

(i) Howw will sou infer with the help of an experiment that the same current flows through every part of
‘ the circuit containing three resistors B, R; and B; in senes connected to a battery of V volta?

(i} Study the following circt and find ocurt the (a) current in 126} resistor.

b difference in the reading of A; and A, if any

2Lk

l_ :_.E.‘_LL e T

Ik /3019
iw """'é
Lil:_.E|—

Answer @ [ij The experimental set up comprise three resistors Ry,R; and R; of three different values
suchas 1 G 20 and 3 2 which are connected in series.
Connect them with a battery of & V , an ammeter and plug key, as shown in figure

® - |

e
The kev K 15 closed and the ammeter reading i2 recorded, Now, the position of amimeter 15 changed
to anywhere in between the resistors again, the ammeter reading is recorded each time. [t's
observed that thers was identical reading each time, which shows that same current flows through
every part of the circut containing three resistances in series contectsd o a batrery,
(i} fa] Equivalent resistance of given cironit 18 B, then

| . B _penete

R _ [:24"24] + 12 = CTERTE 4+ 12 =12+12=24 0
Therefore Current through 512 0 resistor,

T
r=%Y =25 _-p254

(b) Difference in reading of A7 and A; = (0,25 - 0.25)A =0 A
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{1} Two lamps rated 100W, 220V and 10 W . 220 ¥V are connected m paralle] to 220 ¥ supply. Caleulate
© the total current through the circudr,

[ii} Twa resistors X and Y of resistances 201 and 30 respectively are first joined in parallel and then in
geries. In each case, the supplied voltage is 5V .

{a] Draw circuit diagrams to show the combination of resisicrs in each case.

(b Calculate the voltape across the 30 resistor in the series combination of resistors.

Answer : (i) Qiven, rating of two lamps, P} = 100 W,
Vi=220V.F=10Wand Vo =220V

The circuit is shown below

Current in first lamp, I = % [ power = current x voltage |
" B U/

= L=z =0454A

Current in second lamp,= Iz = % = % =0.045 A

As, net current from source, = L + L =0.454+0.045=0.49 A
lii Given, X = 2{, Y =3l and V =58V

(a) Circuits are given below
F=1Ll

S TP 3 s
L2 R
A ——
F=l0O
%

P ]
¥

(b} Current in series combination cireuit,
ey ERCTeoly R R . o L
I—ﬁ— X+Y — 2-3 =14
Since, current in series circuit s same through all resistors, so potential drop across 363 resistance,

Vii=I¥Y=1x3=3V

2 A current of 1A flows through an electric bualb for 5 min . What iz the amount of electtic charge that
flows through the bulb? Show vour calculation.

Answer : Given, Electric carrent (f) =1 A
time (¢) = 5 min = 300 s

= =1t
= =1 300s = 300s]
= {} = 300C
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