3. Current Electricity
Extra Questions

Q.1 a) Which method should be used to connect the bulbs?
Ans. Parallel combination

b) What are the characteristics of this way of connecting the
bulbs depending on the answer of A above ?
Ans.- a) The potential difference across ea

e) The current throu
proportional to
f) This combif

| A .
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R; = =044 Q
11.254A

3= — =044 Q
13.54

Q.3 What will be the nature of the graph between the current
and potential difference?
Ans- A straight line will be passing through the,original (0,0)

Q.4 Match the pairs

1. Free electrons - Increases the._resistance in.the circuit
2. Current - V/R

3. Resistivity - Weakly attached

4. Resistance in series | RA/LL

AnNS.-

1. Free electrons - \Weakly attached

2. Current - VIR

3. Resistivity - RA/L

4. Résistanceuin series | Increases the resistance in the circuit

Q. 5 Theresistance of a conductor of length x is r. If its area

of cross section is what is its resistivity? what is its unit ?
RA

Ans- The notation for R = p % ~ Resistivity p = —

p% unit: Q m




Q.6 Resistances R1, R2, R3, and R4 are connected as shown
in the figure. S1 and S2 are two keys. Discuss the current
flowing in the circuit in the following cases.

1) Both S1 and S2 are closed.
2) Both S1 and S2 are open.q.
3) S1is closed but S2 is
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Rs; and Rp in series-
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3) See the following figure
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Consider the following figure
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es x1, x2 and x3 are connected in a circuit
s, X Is the effective resistance. The properties
observed fo these different ways of connecting x1, x2 and x3
are given below. Write the way in which they are connected in
each case. (I — current, V — potential difference, x — effective
resistance)

a) Current | flows through x1, x2, and x3



Ans- Series combination, as resistances x1, x2 and x3 are in
series and same current flows throughout them. This current is
l.

b) x is large than x1, x2 and x3
Ans- The following resistances are connected in series the
total x resistance. Is greater than each individual resistances.

c) x is smaller than x1, x2 and x3.
Ans.- parallel combination.

d) The potential difference across
Ans.- Parallel combination.

e) X = X1 + X + Xa.
AnS.- series combination

r

Ra. L Hence we get that R1 a L1 and R2 o L2

We know that, R= p%

~ Rl=p= andR2=p=



Now, we get that = = 22 =07
R1 L1

R2 = 0.7 x R1 let us put the value of R1 = 0.7 x 6Q
=4.2Q

The resistance will be 4.2 Q.

Q.9 When two resistors are connected in series, their effective
resistance is 80 Q. When they are connected i arallel, their
effective resistance is 20 Q. What are th two
resistances? |
Ans- Let us consider two resistan

Now Rs= 80 Q, as resistors are

Rap = 20Q, as resistors

= 80R; — R?=1600
# R? —80R, + 1600 =0
s R2 — 40R; — 40R; + 1600=0

= Ry (Ry - 40) — 40 (Ry — 40) =0



~(Ry-40) (Ry—40)=0

~R;-40=0-~ R, =40Q

~ R;=80-R;

Let us put the values of R1 in given statement

« R, = 80 — 40

We get R, =40 Q
=~ The two resistances are 40Q and 4

Q. 10 If a charge of 420c flows thr
minutes, what is the value of cu
Ans- Let us consider the giv
Q =420c and time t
Let us convert time 1
t=5x 60 = 300§

ing wire in 5

The value he current is 1.4A.

Q. 11 What is an insulator?
Ans- The substances that have extremely high resistance are
insulators.



Q. 12 To decrease the effective resistance in circuit, the
resistance is connected in
Ans- Parallel

Q. 13 Describe the magnitude of charge an one electron ?
Ans- The magnitude of charge on one electron is 1.6 x 10™°C.

nt of electric
Explain it.
:

Q. 14 Describe the law proved in the experin
current, potential difference and electric resistanc
Ans.- Ohm’s law is proved in the experim:

current, potential difference and electgi .
ins €onstant,
ktional to the

i.e | «xv.

« | = kv

of conductor.

The p?‘1 sical state of a conductor includes length, are a
of cross section, temperature &material

Q. 15 Explain the function and working of a fuse.

Ans.- i) Fuse wire is used to protect domestic appliances.

i) It is made of a mixture of substances and has a specific
melting point.



i) It is connected in series to the electric appliances. If for
some reason, the current in the circuit increases excessively,
the fuse wire gets heated and melts. The circuit gets broken
and the flow of current stops, thus protecting the appliance.

Q. 16 Explain the expression for the resistors connected in
parallel combination.

Ans.- a) Let Ry R, Rs are the resistors conne
between points C and D, as in the diagra

ed in parallel

b) I, I, I3 are the currents passing thrg
Rs.

c) Let ‘v’ is the potential diffe

Total current is —

uivalent resistance.

es of 2and 3

1 1 1 1
V[— :V[—+—+—
Rp Ry R, Rs3
1 1 1 1
— = — 4+ — 4 — 4)



The above equation 4 is the equivalent resistance in parallel
combination.

Let us consider, ‘n’ resistors in parallel,

1ty 4L
R, Ry Ry Rn
Q. 17 Why does our body conduct electricity ?.

Ans- Flow of charges and i on s contain electric

rrent. The

AnNS.-

Potential difference

be charge that is passing
hrough a conductor in unit time.

2) Electric current
_ charge (Q)
(I) " Time (t)

3) S.1 unit is ampere.
is | 4) Electric current is measured by
an ammeter.

Q. 19 A current of 0.34 A flows through a conductor, when a
potential difference of 34V,is applied between its two ends,
what is its resistance ?

Solution :- Potential difference (v) = 34v,

Current (I) = 0.34A, Resistance (R)



R=Z, R=2=100Q.
I 0.34

» Resistance of the conductor = 100Q.

Q. 20 Two identical wires made of two different materials are
connected in series. If resistivities of the wires are in ration1:
5 and resistance of first wire is 20Q. Find the effective
resistance of the combination?

Solution- % = % . R =20Q

2

R=P> R,=R;+R,.
The wires are identical, | and, ?

wires.

From the formula.

Q. 21 Which substance does not allow current to flow through
it?
Ans- An Insulator

Q. 22 What is the ratio of potential difference and current ?
Ans- Resistance



Q.231mA=__ A

Ans- 107
Q. 24 1microvolt = volt.
Ans- 107
Q. 25 What is the relation between ohm, volt and ampere ?
Ans- 1ohm = —Y21t
1 ampere
Q. 26 What is the relation between joule, coulor and volt?
Ans- 1 volt = =~
1C

Q. 27 Define electric current.

ni-conductor ?
nce that works as an insulator under normal
conditions, “and behaves as a conductor under certain
conditions is called semi-conductor.

E.g — Germanium

Q. 30 State the large units used for resistance.
Ans- 1 kilo ohm = 10° ohms, 1KQ = 10°Q.

1 mega ohm = 10° ohms, 1IMQ = 10°Q.



Q. 31 Why is electricity meter used?

Ans- The electricity meter measures the electric energy
consumed. It is usually expressed in ‘units’, 1 unit =
1kilowatt- hour.

Q. 32 What safety measures will you take while using
electricity.

Ans- 1) Every circuit should have electric °
worklng condltlon

e in proper
oy

Insulators

ances | 1) Insulators are the substances
urrent |that have  extremely  high
resistance, and hence current does
not easily flow through them.

2) They are mostly non-metals.

3) They contain large number of | 3) They do not contain any free
free electrons. electrons.

Q. 33 Differentiate between Resistance in series and
Resistance in parallel.
Ans.-




Resistance in series Resistance in Parallel

1) The effective resistance of |1)The inverse of effective
resistors is equal to the sum of | resistance is equal to the sum of

their individual resistances. the inverses of the individual
R;-Ri+ R, +R3 resistances.

1 1 1 1

- = — 4 — 4+ —

R, Ri Ry Ry

2) Same current flows through
each resistor.

3) The effective resistancéh is 'S
N the

larger than each of the |
resistances. (
4) This arrange
increase the reS| ]

“This arrangement is used to
%duce The resistance in the

Q. 35 rection of conventional current is from the
positive end to the negative end of a cell state True or False.
Ans.- True.

Q. 36 A current of 0.5 a flows through conductor for 5
minutes. How much charge would have passed through
conductor?

Ans.- Given | = 0.5A, t =5 minutes = 300s.




1=2
t

Q=1Ixt
=0.5x 300
= 150c.

A charge of 150c passes through the conductors

Q. 37 A current of 0.33A flows through
potential difference. Of 33v is applied b
What is its resistance? "
Ans.- solution—-v=33v, | =0.38,

R= Z o i
I 0.33
R = 100Q.

through a conducting wire in
of the current?
=5 x 60 = 300s.

Q. 38 Ifach
5 minute
ANSs

= 1.5A
«1=15A



Q. 39 The filament of an electric bulb has resistance of 600Q.
If a potential difference of 240v, is applied across, calculate
the current flowing through it.

Ans- solution — R =600Q2, V= 240v.

By ohm’s law, | = %

fone coulomb charge flows through it
rent is one Ampere.

conductor. When one volt potential difference is applied
between its ends, then the resistance of the conductor is one
ohm.



Q. 43 State ohm’s law.

Ans- If the physical state of a conductor remains constant the
current | flowing through it is directly proportional to the
potential difference (v) between its two ends.

Q. 44 Why is a fuse always connected in series?

Ans- 1) Fuse stops the flow of excess of current, which
prevents the damage to circuits and appliances: %) The fuse is
connected in series, so when current 4
appliances, it passes through fuse.

Q. 45 Differentiate Voltmeter and A
Ans.-

Voltmeter

1) This device measu
potential difference beiy
terminals of a cell. 4
2) It is connecte
a cell.
3) It has \

th |2) It is connected in series with
the cell.
3) It has very low resistance.

Resistivity
1) Resistivity is the specific
electrons is called as Resistance. |property of material of a
2) The S.I unit of resistance is |conductor.

ohm Q. 2)The S.I unit of the resistivity is

3) It depends upon temperature,
length of conductor, area of cross
section, material of conductor.

ohm- metre.
3) It depends on material of the
conductor.




Q. 47 If three resistors 20 Q, 10 Q and 5 Q each are
connected in series, what is the effective resistance in circuit?
Solution - R1=20Q, R,=10Q, R3=5Q

Effective resistance in series = Rg=?

Rs = Ri+ Ryt R3
=20+10+5
= 35Q

Q. 48 Define — 1 volt.
Ans.- The potential difference het

not stop worklng Since the appliances are connected i
parallel, even if T.V stops, the circuit does not break and the
current flows through the other appliances.



