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Selina 10th Physics Chapter 8, Class 10 Physics Chapter 8 solutions
Exercise 8(A)

Solution 1.

Current is defined as the rate of flow of charge.

[=Q/t

Its S.1. unit is Ampere.

Solution 2.

Electric potential at a point is defined as the amount of work done in bringing a unit positive
charge from infinity to that point. Its unit is the volt.

Solution 3.

The potential difference between two points is equal to the work done in moving a unit positive
charge from one point to the other.

It's S.I. unit is Volt.
Solution 4.

One volt is the potential difference between two points in an electric circuit when 1 joule of work
is done to move charge of 1 coulomb from one point to other.
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Solution 7.

In a metal, the charges responsible for the flow of current are the free electrons. The direction of
flow of current is conventionally taken opposite to the direction of motion of electrons.

Solution 8.

It states that electric current flowing through a metallic wire is directly proportional to the
potential difference V across its ends provided its temperature remains the same. This is called
Ohm’s law.

V=IR
+ - Rheostat
A

B

Eh
™ =
(®) <+

Solution 11.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-elec
tricity/

€IindCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-electricity/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-electricity/

€IndCareer

The slope of [V graph (= E} is equal to the reciprocal of the resistance of the conductor, i.e.
MW

Slope = E = i 1 = Conductance
FiNYS Resistance of condutor

Solution 12.

Ohmic Resistor: An ohmic resistor is a resistor that obeys Ohm’s law. For example: all metallic
conductors (such as silver, aluminium, copper, iron etc.)
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From abowve graph resistance is determined in the form of slope.

Solution 13.
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The conductors which do not obey Ohm's Law are called non-ohmic resistors. Example: diode valve.

[l

L]

V' ws. I for a non-ohmic conductor

Voltage, V' (V)
b2

0

0 1 2 3 4
Current, I (A)

Solution 14.

1. Ohmic resistor obeys ohm’s law i.e., V/l is constant for all values of V or I; whereas
Non-ohmic resistor does not obey ohm’s law i.e., V/I is not same for all values of V or I.
2. In Ohmic resistor, V-l graph is linear in nature whereas in non-ohmic resistor, V-l graph is

non-linear in nature.

Solution 16.
A
~B
¥
T T
"'II r
0 j—o

In the above graph, T,> T,. The straight line A is steeper than the line B, which leads us to
conclude that the resistance of conductor is more at high temperature T, than at low
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temperature T,. Thus, we can say that resistance of a conductor increases with the increase in
temperature.

Solution 17.

Resistance of a wire is inversely proportional to the area of cross-section of the wire.

Rcci
LN

R e L

xr?

This means if a wire of same length, but of double radius is taken, its resistance is found to be one-fourth.

Solution 18.
Resistance of a wire is directly proportional to the length of the wire.
R oc|

The resistance of a conductor depends on the number of collisions which the electrons suffer
with the fixed positive ions while moving from one end to the other end of the conductor.
Obviously the number of collisions will be more in a longer conductor as compared to a shorter
conductor. Therefore, a longer conductor offers more resistance.

Solution 19.

With the increase in temperature of conductor, both the random motion of electrons and the
amplitude of vibration of fixed positive ions increase. As a result, the number of collisions
increases. Hence, the resistance of a conductor increases with the increase in its temperature.

The resistance of filament of a bulb is more when it is glowing (i.e., when it is at a high
temperature) as compared to when it is not glowing (i.e., when it is cold).

Solution 20.

Iron wire will have more resistance than copper wire of the same length and same radius
because resistivity of iron is more than that of copper.

Solution 21.
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1. Resistance of a wire is directly proportional to the length of the wire means with the
increase in length resistance also increases.
R oc |

2. Resistance of a wire is inversely proportional to the area of cross-section of the wire. If
area of cross-section of the wire is more, then resistance will be less and vice versa.
R oc 1/A

3. Resistance increases with the increase in temperature since with increase in
temperature the number of collisions increases.

4. Resistance depends on the nature of conductor because different substances have
different concentration of free electrons.Substances such as silver, copper etc. offer less
resistance and are called good conductors; but substances such as rubber, glass etc.
offer very high resistance and are called insulators.

Solution 22.

The resistivity of a material is the resistance of a wire of that material of unit length and unit area
of cross-section.

Its S.I. unit is ohm metre.

Solution 23.

Expression:

|
Rool
P

P - resistivity

R - resistance

| - length of conductor

A - area of cross-csection

Solution 24.

Metal < Semiconductor < Insulator
Solution 26.

Manganin

Solution 28.
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‘Copper or Aluminium’ is used as a material for making connection wires because the resistivity
of these materials is very small, and thus, wires made of these materials possess negligible
resistance.

The connection wires are made thick so that their resistance can be considered as negligible.

R:.-'D_

i

Therefore, greater the area of cross-section, lesser shall be the resistance.

Solution 30.

Manganin is used for making the standard resistor because its resistivity is quite large and the
effect of change in temperature on their resistance is negligible.

Solution 31.

Generally fuse wire is made of an alloy of lead and tin because its resistivity is high and melting
point is low.

Solution 32.

A wire made of tungsten is used for filament of electric bulb because it has a high melting point
and high resistivity.

A nichrome wire is used as a heating element for a room heater because the resistivity of
nichrome is high and increase in its value with increase in temperature is high.

Solution 33.

A superconductor is a substance of zero resistance at a very low temperature. Example:
Mercury at 4.2 K.

Solution 34.
Superconductor
Solution 1 (MCQ).

Nichrome is an ohmic resistance.
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Hint: Substances that obey Ohm’s law are called Ohmic resistors.
Solution 2 (MCQ).
For carbon, resistance decreases with increase in temperature.

Hint: For semiconductors such as carbon and silicon, the resistance and resistivity decreases
with the increase in temperature.

Numericals

Solution 1.

Number of electrons flowing through the conductor,
n=6.25 x 10'® electrons.

Time taken, t= 2 =

Given, e = 1.6 x 10™C

Let I be the current flowing through the conductor,

Then, I = ne
t
(5.25 « 10 )(1.5 x 107%)
1= = 5 x 107 A
2
or, I = Ema

Thus, & mA current flows from B to A,

Solution 9.

Let'l' be the length and 'a' be the area of cross-section
of the resistor with resistance, B = 10
When the wire is stretched to double its length,

the new length I' = 2| and the new area of cross-section,
a= afz
FResistance (R") = " 2!
Ayt R /2
R'= 40 L = an
a
R'=4 x 1 =40
Solution 11.
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Resistance (R) = 2 ohm
Length | = 30 cm
MNew Length ({) =30 cm=3/1=10cm
I
R = [—
P&

MNew Resistance:
With change in length, there will be change in area of cross-section also in the same order.

2 3

1 1 |
R = — J—
a"A
R'= ER
=
R'=1ohm
Solution 12.

Resistance (R) = 1 ohm
Resistivity (P) = 1.7 x 107 ohm metre
Radius(r)=1mm=10"m
Length {1} =7
I
oo
"a
_RA
u]
_ Fur?
u]
1x mx 107°
1.7 % 107%
184.7m

Exercise 8(B)
Solution 1.
e.m.f.: When no current is drawn from a cell, the potential difference between the terminals of

the cell is called its electro-motive force (or e.m.f.).
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Terminal voltage: When current is drawn from a cell, the potential difference between the
electrodes of the cell is called its terminal voltage.

Internal Resistance: The resistance offered by the electrolyte inside the cell to the flow of
electric current through it is called the internal resistance of the cell.

Solution 2.

e.m.f. of cell

1. It is measured by the amount of work
done in moving a unit positive charge in
the complete circuit inside and outside
the cell.

2. It is the characteristic of the cell i.e., it
does not depend on the amount of
current drawn from the cell

3. It is equal to the terminal voltage
when cell is not in use, while greater
than the terminal voltage when cell is in
use.

Solution 3.

Terminal voltage of cell

1. It is measured by the amount of
work done in moving a unit positive
charge in the circuit outside the cell.

2. It depends on the amount of
current drawn from the cell. More the
current is drawn from the cell, less is
the terminal voltage.

3. It is equal to the emf of cell when
cell is not in use, while less than the
emf when cell is in use.

Internal resistance of a cell depends upon the following factors:

1. The surface area of the electrodes: Larger the surface area of the electrodes, less is the

internal resistance.

2. The distance between the electrodes: More the distance between the electrodes, greater

is the internal resistance.

Solution 4.
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(a) Total resistance=R +r
(b} Current drawn from the circuit :
As we know that,
g =Y +v
=IR+Ir
=l{R+r}
l=e/(R+n

(c) p.d the cell : —— xR,
lc) p.d. across the ce '[R+r]

£
IR i i 1 . = r
(d} wvoltage drop inside the cell: B+r

Solution 5.
(a) Terminal voltage is less than the emf : Terminal Voltage < e.m.f.
(b) e.m.f. is equal to the terminal voltage when no current is drawn.
Solution 6.

When the electric cell is in a closed circuit the current flows through the circuit. There is a fall of
potential across the internal resistance of the cell. So, the p.d. across the terminals in a closed
circuit is less than the p.d. across the terminals in an open circuit by an amount equal to the
potential drop across the internal resistance of the cell.

Solution 7.

[a) Total Resistance in series:
(b) Total Resistance in parallel:

1 1 1 1

R R, R, R,

Solution 8.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-elec
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R4 R2

ORS
If current | is drawn from the battery, the current through eac resistor will also be 1.
Onapplying Ohm's law to the two resistors separately, we further
hawve
Vi=1Rq
Wa=1Rao
W=y W5
IR=1R4+1Rs
F=R4+R:
Total Resistance inseries R:

=R, +F,+R,

Solution 9.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-elec
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v
On applying Ohm's law to the two resistors separately, we further
Hawve

Solution 10.
(a) series
(b) parallel
(c) parallel
(d) series
Solution 11.

For the same change in |, change in V is less for the straight line A than for the straight line B
(i.e., the straight line A is less steeper than B), so the straight line A represents small resistance,
while the straight line B represents more resistance. In parallel combination, the resistance
decreases while in series combination, the resistance increases. So A represents the parallel
combination.
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Solution 1 (MCQ).
In series combination of resistances, current is same in each resistance.

Hint: In a series combination, the current has a single path for its flow. Hence, the same current
passes through each resistor.

Solution 2 (MCQ).
In parallel combination of resistances, P.D. is same across each resistance.

Hint: In parallel combination, the ends of each resistor are connected to the ends of the same
source of potential. Thus, the potential difference across each resistance is same and is equal
to the potential difference across the terminals of the source (or battery).

Solution 3 (MCQ).

(a) and (d)
Solution:

In fig {a), the resistors are connected in parallel
between x and Y.
Let R' be their equivalent resistance,
Thenji=l+l=39

R 2 2 2
O, B = L (i
In fig {d}, a series combination of two 10 resistors
is in parallel with another series comhbination aof two
102 resistors,
Series resistance of two 1 Ohm resistors,
R=(1+1)0 = 20
Thus, we can say that across ¥ and ¥, two 20 resistors
are connected in parallel.
Let R' be the net resistance across = and Y.
Thenji:l+l:39

R 2 2 2
or, R = 10 {iiy
Fram (i} and {ii), itis clear that {a) and {d) have
the same equivalent resistance between ¥ and ¥

https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-elec
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Numericals

Solution 1.

(i} Ammeter reading = 0 because of no current
VoltageV=2-Ir

W=2-0x1=2volt

(i) Ammeter reading :

I=2 /(R+r)

1=2/(4+1)=2/5=0.4amp

Voltage reading :

VoltageV=¢2-Ir
V=2-04x1=2-04=156V

Solution 2.

£=3wvolt
I=15A
V=27V
V=2eg-Ir
r={e-V) /|
={3-27)/15=0.20hm

Solution 3.

(a) =18V

Total Resistance=2+45+07=7.2W

I=?

I== /R {total resistance)

1=18/72=025A

(b) Current (calculated in (a) part) | =0.25 A

Mowy, total resistance excluding internal resistance = 4.5 + 0.7 = 5.2 ohm
WV=IR=025x52=13V

Solution 4.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-elec

tricity/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-electricity/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-electricity/

€IndCareer

(a) =15V

R=6+3 =% chm

r=23ohm

=7

I=2 /{R+r)

|=15/(9+3)=15/12=125A

(b) Current (calculated in (a) part) | = 1.25 A
External Resistance R=6+3=%9ohm
V=IR=125x9=1125V

Solution 5.

In first case
I=1A.E=1.%ohm
g =I{R+r)=1{1.9+1)

Insecond case

1=0.5 A, R=3.9 ohm

g =|(R+r)=0.5{3.9+r)

€ =1.95+0.5r--------=====-==(2)

From eq. (1) and (2).
1.9+r=1.95+0.5r
r=0.05/0.5=0.1 chm

Substituting value of r
£=1.94r=1.9+0.1=2V%

Solution 6.

Let R' be their equivalent resistance of the 40 and
6L resistors, connected in parallel,

1 1 1 3+z L
Then, — = = + = = — =—
R & =] 12 12

ar, R' = %=2.4Q

Solution 7.
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Solution 8.

The three resistors should be connected in parallel
to get a total resistance less than 14,

-—

v

Let B' be the total resistance.

1 1 1 1 15+10+6 31
Then, — = = + — + —_— = = =

: 2 3 L 30 20

or, R' = E= 0.97 0
a1

Solution 9.
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A parallel combination of two resistors, in series with one resistor.
R4 =20hm

Solution 10.

ri=ra=rz=ra=2.00hm
r=rq+ry=2+2=4ohm

i i 1 1 1
—=—+—=—+—=1
r rz y 2 2
r' =1ohm
F=r'+r" =4+1=5chm

Solution 11.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-elec
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Resistance of each set:
ri=2+2+2=4ochm
rp=2+2+2=60ohm
rs=2+2+2=6ohm
ra=2+2+2=46chm

Mow these resistances are arranged in parallel :

i1 1 1 1
==+ =+ =
N R R R
1_1+1+1+1
r6 6 6 6

s
r==-=15ohm

4
Solution 12.
r1=4ohm
rz= 8 ohm
rz=2xohm
ra=5ohm
r=4ohm

r'=n+r =4+8=12chm
r' =ry+ry = >+ 5 ohm

Solution 13.
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10

n‘| I_rﬁq'.\!“\'.\-ﬁv’\ﬁ

= =

103 z10

10 20 = 10
A —rnin x? A er wA—s B

: 3

203 z20
T 20 =
B wfw—-‘r

In the figure above,

Resistance between =AY = {1+1+1) = 30

Fesistance between xY = 20

Fesistance between ®BY = 6

Let R' be the net resistance between points ¥ and Y.
11,1 1 3+2+1 6

Then, — = = + = + — = —— " - —
R 2 2 ] ] ]

or, B'= 110

thus, we can say that between points A and B,

three 101 resistors are connected in series,

Let R, be the net resistance between points A4 and B,
Then,Rp = (1+ 1+ 1) Q=30

Solution 14.

Wire cut into three pieces means new resistance =27/3=9

MNow three resistance connected in parallel :

11 1 1 1 1 1

—_ = — — 4 — =

rorn oIy gta'g
F=9/3=3chm

Solution 15.
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1_ 1.1
rooe

r=2ohm
R=2+1=3chm

10

Solution 16.

Rq=1+2=3chm
Ro=1.5o0hm
R4 and R5 are connected in parallel
1 1 1 1
= — —_— 1
1.5

R R, TR,
R.=1ohm

1.
T3

Solution 17.

Rq=3+2=50hm

Ro=30W

R==6+4=100ohm

R4 .R;and R5 are connected in parallel

1 1 1 i 1 1 1 10

E=R_1+R_2+R_3=§+E+ﬁ=ﬁ
R =3ohm

Solution 18.

https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-elec
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[a) Rq=2+2+2 = dohm

Ro=2ohm

K4 and R5 are connected in parallel
it 1 1,1 4
R, R, & 2 6

FR=6/4=15chm

(b) Ry=2+2 =4 ohm

Ro=2+2=4W
K4 and R5 are connected in parallel
i1, 1 _ 1.1 1
R, R, 4 4 2
R =2ohm

Solution 19.
[a) Rq=3+3=6W
Ro=3W
F.4 and R3 are connected in parallel
it 1t 1.1 1
R R, R, & 35 2
F.=2ohm
(b} As calculated above R=2 ohm
R==230ohm
R4 =30chm

R'=R+R3+R4=2+3+3 = 8 ohm

Solution 20.
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(a)
R4 R2
@ [
L
Rq=2 ohm
Ro=3 ohm
R=Rq4+R;=2+3=5chm
V=W
1=Y_%_4120hm
.
(b)
1, R
——\AWAA
A B
[

| I
v
R4 and R5 are connected in parallel

i 1.1 115

R R,"R, 27378
R.=1.2ohm
V= 6Y
1-Y_5 _sa
R 12

Solution 21.
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(a)

Rq=5& ohm

Ro=4 chm
FE=Rq+Rz=6+4=100hm
V=20V
[=\W/R=20/10=2A

by R=6W

=24

V=7
V=IR=6x2=12V

Solution 23.

For resistor A:
R=1ohm

V=2V
I=V/R=2/1=2A

For resistor B :
R=2ohm

V=2V
I=V/R=2/2=1A

Solution 24.
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(a)

W=4y

[=0.4 4

Total Resistance R'=7
R'=V/1=04/4=10chm

(b)
Rq=20ohm

-
I
[y
=]
Q
=0
=

|~
+
|-

||—- :"?.||—" -
Il
|—

+

,_.
o
I
= =
|
rJd
[~ 8-
I
B

@)=
=
I
=]
rJ
]

m
1l
rJ
o
Ho

()

R=20chm

V=4V
I=V/R=4/20=0.24

Solution 25.

(a)
Resistance of 1m of wire = 3 ohm
Resistance of 1.5 mofwire=3x1.5=45W

t_t.1 1t 3
FE 45 45 45 45
R=1.5chm

(b}
=24
V=IR=2x45=9V

(c)

R=3ohmfor 1 m

ForSm:R=3x5=150chm

But Area Ais double ie. 24 and Resistance is inversely proportional to area so Resistance will be half.
R=15/2 = 7.5 chm

Solution 26.
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Inparallel R =%+ %=1 ochm
=124
ge=l{R+r)=1.2(14+r=12+12r

Inseries R = 2+2=4 ohm
1=0.4 A
g=l{R+r)=0.4{4+r)=1.6+04r

It means :
1.2+12r=16+04r
08r=04
r=04/08=%=0.5chm

(i} Internal resistance r = 0.5 ohm

(il g =l{R+r) = L.2{1+0.5) =18V
Solution 27.

(a)ln parallel 1/R=1/3+ 1/4=1/2
SoR=2ohm

r=3W

e=15V

g =|(R+r)

15=1{2+3)

I=15/5=3A

(b)W=?
R=2 ohm
V=IR=3x2=8Y

[chV=6V
R=3ohm
I=W/R=8/3=2A
(d) R=4& chm

V=6V
I=V/R=6&/6=1A

Solution 28.
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[aR=4 0
[=0.25A
V=IR=025x4=1V

(b)Internal Besistance r=3 ohm
[=0.254
V=IR=025x3=075Y

(c) Effective resistance of parallel combination of two 2 ohm resistances = 1 ohm

V=1/R=025/1=025V

(d} 1=0.25 A
g=2V,r=30hm
€ =[{R'+r)
2=0.25(R+3)
R'=5W

R 4-5
2+ R

B = 2chm

Solution 29.

[a) Ry=6W
R'=Ro+Rs=2+4=6W
R4 and R in parallel :
1_ 1,1 _ 1,
R, R' &
R = 3ohm

2
&

|

(b) R=3 ohm
V=6V

I=?

I=\/R=6/3=2A

Solution 30.
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R,=100Q —_—
% . :
R,=400
®
R,= 300
R=200Q

A R.=600 B

{a) In the figure above,
Let resistance between ¥ and ¥ be R,

1 1 1 4+1 =
Then, — = — + — = —=—0Q
Foo 10 40 40 40
or, R, = 8
Let R, be the net resistance between paints A& and B,
Then, + = L+ 4 1, 1 _ 2¥3+1_ 6 .
F g 30 20 &0 &0 &0

o Total resistance of thecircuit =28 O+ 10 2= 180

{bY Current, I = voltage _ 18 2,

Total resistance 18

or, I = 0.1 4
Thus, 0.14 shall be the reading of the ammeter,

Exercise 8(C)

Solution 1.

Electricalenergy, W= I*Rtjoule

Solution 2.

]
{a) ElectricalPower, P = %

(b} Electrical Power, P = I*R

Solution 3.
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(8)0 represents Charge and V represents Voltage.
s)]

Electrical Power, P = I°R

where I:Current

and FR:Resistance

Solution 4.

The S.1. unit of electrical energy is joule.
1Wh = 3600 J

Solution 5.

The power of an appliance is 100 W. It means that 100 J of electrical energy is consumed by the
appliance in 1 second.

Solution 6.

The S.1. unit of electrical power is Watt.

Solution 7.

(i) The household unit of electricity is kilowatt-hour (kWh).

One kilowatt-hour (kWh) is the electrical energy consumed by an electrical appliance of power 1
kW when it is used for one hour.

(i) The voltage of the electricity that is generally supplied to a house is 220 Volt.
Solution 8.

(i) Electrical power is measured in kW and

(ii) Electrical energy is measured in kWh.

Solution 9.

One kilowatt-hour (kWh) is the electrical energy consumed by an electrical appliance of power 1
kW when it is used for one hour.

Its value in Sl unit is 1TkWh = 3.6 x 108J
https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-elec
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Solution 10.
Kilowatt is the unit of electrical power whereas kilowatt-hour is the unit of electrical energy.
Solution 11.

(a)

1kWh = lvolt=lampere=1lhour

1000

(b) 3.6x 102 J

Solution 12.

An electrical appliance such as electric bulb, geyser etc. is rated with power (P) and voltage (V)
which is known as its power rating. For example: If an electric bulb is rated as 50W-220V, it
means that when the bulb is lighted on a 220 V supply, it consumes 50 W electrical power.

(a) To calculate the resistance of the appliance, the expression is:
r

Fesistance, R = =

[b) The safe limit of current lis: [ = %

Solution 13.

It means that if the bulb is lighted on a 250 V supply, it consumes 100 W electrical power (which
means 100J of electrical energy is converted in the filament of bulb into the light and heat
energy in 1 second).

Solution 14.
Appliance Power Voltage Time Electrical
(inwatt) {in volts) { hours) energy
(E=Pxt)
Fluorescent tube 40 220 12 0.438 kKWh
Television set 120 220 - 0.48 KWh
Refrigerator 150 220 24 3.6 KWh

Solution 15.
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Resistance of 220 %, 50 W lamp is

w2 220?
Ry=—-= = 968 @
P, 5D
Fesistance of 220 %, 100 W lamp is
2 r
R, = - 220" _4m4q
P, 100

Since the two lamps are connected in series
so same current I passes through each lamp.

Power consumed in 220 %, 50 W lamp is F, = I*R,

Power consumed in 220 %, 100 W lamp is By, = I°R,
Since Ry, =Ry, F, = R,
Le, 5O W lamp consumes more power,

Solution 16.
When current is passed in a wire, the heat produced in it depends on the three factors:

on the amount of current passing through the wire,

on the resistance of wire and

on the time for which current is passed in the wire.

Dependence of heat produced on the current in wire: The amount of heat H produced in

the wire is directly proportional to the square of current | passing through the wire, i.e., H

oc |2

e Dependence of heat produced on the resistance of wire: The amount of heat H produced
in the wire is directly proportional to the resistance R of the wire, i.e., H .« R

e Dependence of heat produced on the time: The amount of heat H produced in the wire is

directly proportional to the time t for which current is passed in the wire, i.e., H oc t

e Wi~

Solution 1 (MCQ).
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IRt

Electrical energy (W) = 'Rt = It = %

Solution 2 (MCQ).

144

Solution:

Given, Power (P) = 100 W
Potential difference, ¥ = 120 wvolt
(vt (reo)

- Resistance, B = = = 14402
£ 100

Numericals

Solution 1.
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Given, Current (I) = 2 A
Resistance, E = 75 0

Time, t= 2min= 120s

{a) Heat produced, H = 1%&¢

or, H = (2)° (75)(120) J= 36000 J

{b) Charge passed, Q = It
or, @ = (2)(120) C = 240C

Solution 2.

Given,
Power, P = 60 W
Yoltage, W = 250
AsPower, P = VI
I= o0 0.244
250

v ooeso?

F esistance of bulb B = - =1041.60

Mow if voltage falls to 200 ¥, power consum ed will be

2 2
P = ¥ = _200” = 238 .4 W
F 1041.a6
Solution 3.
Given,
Power, P = 100W
“oltage, W = 250 W
AsPower, P = VI
I= —IDD = 0.44
250
Solution 4.
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{a) Given,
Power, P = 100 W
Yoltage, W = 220 W
|ll‘ll|2
AsPower, P = —
R = (2207 _ 4840
100
{b) The =safe limit of current that can pass through it
_ P
Y
I= E =0.45 4
220
Solution 5.

Energy consumed per day, E=P xt
=40 =x12.5

= 500 'Wh

Energy consumed for 30 days
E=E500x30=15000Wh = 15 kWwh

Solution 6.

Energy, E = Power = time
=750 =16
= 12000 Wh

or E=12 kWh

Solution 7.
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Given,
Resistance, R = 2000
Yoltage, ¥ = Z00 Y
time,t =E5min =5 =60 sec =300 sec

2
b, Energy,E = H
R
{in In joules
£ (2007 =300
N 200
E = 600007
(i} In kwh
fs 1kwh = 2.6 x10%1
17=— 1 kwh
3.6 %108
60000 1= i':”:'ﬁ - 0.0167kWh
3.6 %10
Solution 8.
(a) Given,

Power, P = 24 W
YWoltage, W =12 W
Current,I=7%

AsPower, P = ¥I

. 24
i I1=2T-2 4
i o

(iEnergy,E=Pxt
E=24=x20=x60 sec
E=28,8001

Solution 9.
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Given,
Current,I = 0.24
Potential difference, v = 15
Time, t = 60 sec

As ¥ = IR
15
a R=——=750
) N

{bYy  Heatenergy,H=I*Rt
H={0.2%%x75 %60
ar H=130 ]

Solution 10.

Given,
Yoltage, W = 240 ¥
Power, P = a0 W

2
i = "-\.-"_
R
2
R (240) Qa0
60
I= L 0.25 4
b

When one lamp is connected across the mains, it draws 0.25 A current, while if two lamps are
connected in series across the mains, current through each bulb becomes

240V

——  _ 01254
(960 + 96030

(i.e., current is halved), hence heating (= I°Rt) in each bulb becomes one-fourth, so each bulb

appears less bright.

Solution 11.
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Given,
Yoltage, ¥, = 220 %
Wy = 110V
Power, P, =R, =P =060 W
Fi
Fi=s R = V—
p
w2 (220 x220)
Rl = —— = - =
p a0
w2 (110x110)
Rz = — " —
P (&]H]

Ondividing R, and PR,
(220 x220)

Ry B0 _ 4
R, (110x110) 1
al
B, 'Ry =41
Solution 12.
Given,

Power, P =2E50W
Yoltage, ¥ = 230

i Energy,E=Pxt
Time, t=1x60=60=3600sec

&5, Energy,E = 250=x 3600 = 9 « 10% 1
{iy l000wh =250 =t

Ifit consmes 1lkWh of energy then it requires 4 hours,

Solution 13.
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Given,
Power,P = 250W
Yoltage, ¥ = 100Y
(i} Current through each heater, I =7

As P =WI
= I=E
N
=E=E.5f-‘«
100

o Current taken for the three bheaters =3 x2.5 = 7.5A

. . Y
{ilRkesistance for each heater,k = T

_0 .
2.5

{iilinTime for whichenergyissupplied, £t = 5h
&z, Energy,E=P =t
E=2E80x5=1250Wh
or E=125kWh
Energy for threeheaters = 3 x 1,25 = 3.75 kWh

Solution 14.

Given,
Yoltage, V= 4 Y
Resistance of the battery, R, = 2,50
Current,I = 0.54
{iMEnergy supplied by the battery,E = %

=10 =60 = 600sec

B o= o4 =Te)
I 0.5
g o (7 %600 50,
(i Total resistance,R = 8

FResistance of the battery, Ry = 2.500
Resistance of the bulb, R, = 8- 2.5 = 5.5

(iidEnergy dissipatedin thebulbinl0min, E = I’Rt
E=(0.5"«xE.E5=x600=0825]

https://www.indcareer.com/schools/selina-class-10-icse-solutions-physics-chapter-8-current-elec
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Solution 15.

Given,
Resizatnce,R, = 40

Resisatnce,Rg = oW
Yoltage, ¥ =6 Y
{irAs resistances are connected in parallel

Equivalent Resistance= = = i + i
F R, Fa
1 1 1 10
=4+ _=_"
E 4 6 =Z4
F =2.40
"-."'2
As poweer, P=—
R
=}
= Q = 15W
2.4
{iNPower dissipation across eachresistor, P = V1
4

Current acrossresistorR I, = —
Fa

=154

La

|

Powerdissipation acrossresistorR,,
P=Wl,=0x15=9W

. . b
{iiCurrent acrossresistor Rg, lg = —
B
&
I, = — = 14
.5

Power dissipation acrossresistor By,
P=Wlg=6Gxl=06W

Solution 16.
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Given,
Emn.f.ofbattery, ¥ = 15V
Internal resistance of battery, Rg=20
Fesistances given in circuit, R,=40
R,=60
(i henresistors are connectedinseries,
Equivalentresistance, R = Rg + R, + R, = 120

: : . 15
Currentinthedrcuit, I = E =1.254

Mow voltage acrossresistor Ry, W, = IR =1.25x6
Wy = 7.50
Time, t = 1min= 60 sec

2
7.5 G0
Energy acrossk,, E= nlh. %

R
E=562.5]

Solution 17.

z
p_¥
R

"'-.-"'2
Heat gained=[ﬁ] x T

220
200

2
] x 300 = 3635 =605min

Solution 18.
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Given,

Yoltage, V=220V

Current, | =8 A

Time, t=2h

Energy, E=VIt
E=220x8x2 = 3520Wh
=E=3.52 kWh

Cost of energy = Rs. 4.50./kWh
SoCost of 3.52 kWh of energy = Rs. 4.50 % 3.52 kWh
= 15.84

Solution 19.

Civen,
FPower of kettle, P=2.5 kW
Voltage, V=250
Time, t=2h
As, Energy, E=P x t
= 2.5 x 2 =5 kWh
Cost per unit of energy = Rs. 5.40
Costfor 5 kWh of energy = 5.40x 5 = Rs. 27

Solution 20.

Given,
power of geyser,P = 1500 W
Yoltage, v = 250 W

. P
I Current, I = —
) ”
1500
I=—=86A
250
{ii Time, £t = 50h

Energy,E=P =t
= 1500 x50 = 75000Wh = 7EkwWh
(iily Costperunitofenergy  =Rs 4.20

Cost for 7EkWh ofenergy = 4.20 75 = Rs. 315
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Selina Publishers ICSE Solutions
Class 10 Physics

e Chapter 1- Force

e Chapter 2- Work, Energy and Power

e Chapter 3- Machines

e Chapter 4- Refraction of Light at Plane Surfaces

e Chapter 5- Refraction through Lens

e Chapter 6- Spectrum

e Chapter 7- Sound

e Chapter 8- Current Electricity

e Chapter 9- Electrical Power and Household Circuits
e Chapter 10- Electro Magnetism

e Chapter 11- Calorimetry

e Chapter 12- Radioactivity
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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About IndCareer

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

IndCareer.com
52, Shilpa Nagar,
Somalwada
Nagpur - 440015

Maharashtra, India

WhatsApp: +91 9561 204 888

Website: https://www.indcareer.com
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