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FBISE Physics — Class 12

Domain E: Electricity & Magnetism
Complete MCQs & Short Questions with Answers

Section A: Multiple Choice Questions (40 MCQs)
Each question has four options. The correct answer is highlighted in green.

Electric potential at a point is defined as Correct Answer:

work done per unit positive charge in (B) infinity to that point
bringing a test charge from: Topic: Electric Potential
A) that point to infinity

B) infinity to that point
C) ongin to that point
D) that point to origin

The electric potential due to a point charge Correct Answer:

D)V = qri{d4me,)

The electric field at a point is equal to the:
A) positive potential gradient at that point
B) negative of the potential gradient at

point

at point

Correct Answer:
(B) Ep = qQ/(41e,r)

lopic. Potential Energy

} -p = qﬂ-r!{dﬂ[“}

Capacitance is defined as: Correct Answer:

Which of the following does NOT affect the Correct Answer:

A) Area of plates Fopic. Capacitance
B) Distance between plates

C) Nature of dielectric

D) Charge on the plates

For capacitors in series, the combined Correct Answer:
capacitance is:

by fairy (misbah)

B) V = g/(4me,r) . (a
C)V = 4ne g/ 0\

Topic. Electne Feld & Potential

A) charge per unit voltage (A) charge per unit voltage
B) voltage per unit charge Topic: Capacitance

C) energy stored per unit charge

D) charge per unit electric field

capacitance of a parallel plate capacitor? (D) Charge on the plates

q at distance r is given by: (B) V = q/(4me,r) @ \\
A)V = g/(4me,r) Topic: Electric Potential \

ative of the potential gradient
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A) greater than any individual capacitor

B) equal to the sum of individual capacitances
C) less than the smallest individual
capacitance

D) equal to the product of capacitances

For capacitors in parallel, the combined
capacitance is:

A) less than the smalles! capacitance

B) equal to the sum of individual
capacitances

C) equal to product divided by sum

D) equal to the smallest capacitance

The energy stored in a capacitor Is given
by:

A)U=QV

BIU-';"’IQV

C)U =2QV

D)U=QV*

The energy stored in a capacitor can also
be written as:

AU = 0Q%C

B)U=Q%2C

C)U =20Q°C

D)yU =Qr2C

Which expression also gives energy
stored In a capacitor?

A)U = %BCV

8B)U=CV

C)U=%CV*

D)U =2CV

is given by:
A)Q= Q41 -

)
B)Q=Q, )

time constant r for a capacitor-
resistor circuit equals:

A) RIC

B) C/R

C)RC

D) 1/RC

After one time constant, the charge on a
discharging capacitor reduces to
approximately:

A) 0%

B)37%

C)63%

&
S
During he discharge %@:Q:.

(C) less than the smallest individual
capacitance

Topic. Capacitors in Senes

Correct Answer:
(8) equal to the sum of individual
capacitances

Fopic: Capacitors in Paralle!

Correct Answer:
(B)U = 4QV

Topic: Energy in Capacitor

Correct Answer:
(B)U =0Q"2C

Topic: Energy in Capacitor

2\

in Capacifor

Correct Answer;
{B} 0 = Qu Ea(-”‘RC}

Fopic: Capacitor Discharnge

Correct Answer:
(C) RC

fopic: Capacitor Discharge

Correct Answer:
(B) 37%

fopic: Capacitor Discharge

by fairy (Misbah)
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D) 50%

When a capacitor discharges, the current
follows x = x4 exp(=t/RC). Here X,
represents:

Alvalueof x attl =1

B) initial value of x att=0

C) final value of x

D) value at t = RC/2

On a graph of charge vs time for a
discharging capacitor, the curve is:
A) a straight line with negative slope

B) a straight line with positive slope

C) an exponential decay

D) a parabola

Which quantity does NOT decay

exponentially during capacitor discharge?
A) Charge
B) Current

C) Voltage
D) Resistance

The energy stored in a capacitor can be
found from a potential-charge graph by:
A) finding the gradient

B) finding the area under the curve

C) finding the y-intercept

D) squaring the gradient

In a flash gun, a capacitor is uud
it can:

A) store charge indefinitely

B) release a large amo

quickly ‘
Btl

C) reduce vollage fluadu
D) increase re

W'I‘I . NC pbliance uses
ks for :m-ﬂng its motor?
BORC 1Iron
: pctric fan
C) Incandescent bulb
D) Electric kettle

Capacitors are used in rectification
circuits to:
A) increase vollage

B) smooth out the DC output
C) store charge permanently
D) reduce current

lon channels in cell membranes are

proteins that:
A) produce ATP

by fairy (misbah)

Correct Answer:

(B) initial value of xatt =0
lopic. Capacitor Discharge

Correct Answer:

(C) an exponential decay
Topic: Capacior Discharge

Correct Answer:

(D) Resistance
fopic: Capacitor Lischarge

Correct Answer: @ \
(B) finding the agea
Topic: Energy f'ﬁﬂ‘

(B) release a large amount of energy
very quickly

Topic: Uses of Capacitors

Correct Answer:

(B) Electric fan
lopic. Uses of Capacitors

Correct Answer:

(8) smooth out the DC output
Topic. Uses of Capacitors

Correct Answer:
(B) allow specific ions to pass through
Topic.: Beoelectncity
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B) allow specific ions to pass through

C) destroy pathogens
D) generate hormones

When a cell is stimulated, positive charges Correct Answer:
(C) positively charged

il Lo . — e
rl :Eﬂ_ b‘"-...rf'r';-h,-'.'—'l'l'

Correct Answer:
(B) action potentiails

T~ ' o -
F ~.v|‘:"': E-“:’E’ 'E."-_.., '_:1-.-:1_"

B) action potentials
C) resting potentiais
D) threshold potentials

Electrophorus Electricus (electric eel) Correct Answer:

generates electric shocks through: (B) internai biological mechanisms
A) external battenes acting as batteries

B) internal biological mechanisms acting as Topec: Beoelectnoty

batteries ®
C) stored static charge -
D) chemical synthes:s of electncity

Electroreception is the ability to detect:
A) magnetic fieids only
B) weak naturally occurring electrostatic
fields Sectnot
C) infrared radiation
D) gravitational fields 6

eﬂlﬂ Correct Answer:

In AC circuits, the peak

voitage Vrms are (C) Vmms = V /2
A)Vmms = V, Topc: AC Circusts
B) Vrms = 2V, *
Correct Answer:
(A) 50 Hz

Topec: AL Crcuts

The Sl unit of capacitance is the farad (F). Correct Answer:

1 Fis equal to: (B) 1 CV
A)1CV Topic: Capacitance
B)1CN

C)1VIC

D)1JC

by fairy (misbah)
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The work done W in bringing charge Qto a Correct Answer:
point of potential V is: (C)W=0QV

AW =VIQ Topic: Elecinc Potential
B)W=0QN

C)W=QV

D)W= Q%

If the electric potential is the same Correct Answer:
throughout a region, the electric field in (C) zero

that mlﬁﬂ Is: lopic Electnc Feld & Potental
A) maximum

B) minimum but not zero

C) zero

D) undefined

Three capacitors of capacitance C each Correct Answer:

are connected In series. The equivalent (B) CA3

capacitance Is: opic: Capacitors in Senes
A)3C

B)Ci3

C)C

D) 2C

are connected in parallel. The equivalent (C) 3C .
capacitance is: Topic: Capacitors \ .

A)C/3

g8)C

C)3C

D) 2C Q'd
Increasing the resistance in a un@ Answer:

resistor discharge circuit will: (B) increase the time constant
A) decrease the time con lopic. Capacitor Discharge

B) increase the time co

C) not affect the time gons

D) make the disihd % instaManeous
o pAGIt % gitance C is fully Correct Answer:
hargiedito Joltage V. If V is doubled, the (&) four times

. ‘h 4 becomes: Topic: Energy in Capacitor
. b ble
B) four times
C) half
D) unchanged
A parallel plate capacitor has plate area A  Correct Answer:
and separation d. Capacitance is (B) Aid
proportional to: Topic. Capacitance
A)d/A
B) Aid
C)Ad
D) 1/(A-d)

by fairy (misbah)

Three capacitors of capacitance C each Correct Answer: \ @ Q
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Two like point charges are brought closer.

Their electric potential energy:
A) decreases

B) remamns the same
C) increases
D) becomes zero

Action potentials in the body are used to:
A) produce hormones

B) initiate movements, thoughts and
behaviours

C) create new cells
D) digest food

mummmmhuon
use of a capacitor?

A) Flash guns

B) Smoothing
C) Amplifying 'ﬁq@
D) Timing cir

A) uaniity

B) scalar quantity

C) dimensionless quantity
D) tensor quantity

Correct Answer:

(C) InCreases
Jopic. Potential Energy

W,

@ '\\
enis, thoughts and

Correct Ans

(B) iniate mo
behav

RO

O Correct Answer:

(C) Amplifying DC voltage

Topec: Uses of Capacrors

Correct Answer:

(B) scalar quantity
Tope Elecinc Potenta
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Section B: Short Questions with Answers (20 Questions)
Answer each question concisely as required in FBISE exams.

Define electric potential at a point. Answer:
Give its Sl unit. Electric potential at a point is the work done
Topic: Electnc Potential per unit positive charge in bringing a small test

charge from infinity 1o that point. its Sl unit is
the volt (V), where 1 V=1 J/C.

State the relationship between Answer:
electric field and electric potential  The electnc field al a point is equal 1o the

gradient negative of the potential gradient at that point.

Topic: Electnic Fieid & Potentia E = -dVidr. This means the field poinis in the
direction of decreasing potential

Write the formula for electric Answer:

potential energy of two point Ep = Qo/(d4ney), where Q and q are the two

charges and explain each term. point charges, r is the distance between them,

Topic- Potential Energy whmﬂnpemmwdmwtagﬁ \
107 F/m). \

_‘_,r'.-.n.-_

Define capacitance and state its S| Answ-r
Topic: Capacitance potential diff ' ts S| unit is the

in series, the voltage adds: V =
y * V; — QIC = Q/C,; + Q/C,. Dividing by Q-

1/C = 1/C, + 1/C;. The combined capacitance
is less than the smallest individual value

combined Answer:
in In paraliel, the same voltage V appears across
each capacitor. Totalcharge Q=Q, +Q; =
NCtors in Parailel CNVN+CV=(C,+C,V. ThereforeC=C, +
C.. Combined capacitance is the sum.

Answer:
muu-w-w- Work done to charge a capacitor equals the
area under the V-Q graph. Since V=Q/C is

Derive the formula for the
combined capacitance of two
capacitors connected

Topic. Capacitors in Se

Tr:-.:nr Eﬂe gy in Capacitor inear, the area = Y5QV. Substituting V = Q/C
gives U = Q%2C, and substituting Q = CV gives
U=%CV*

How can the energy stored in a Answer:

capacitor be found from a The energy is equal to the area under the

MMWT potential-charge (V vs Q) graph. Since V is

Topic: Energy from Graph proportional to Q (V= Q/C), the graph is a

by fairy (misbah)
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and define the time constant.
Topic' Capacitor Discharge

Describe how the voltage and
current vary with time when a
capacitor discharges through a
resistor

Topic' Capacitor Discharge

What effect does

Topic: Capacitor Discharge

List any three uses of capacitors
in household appliances with a
brief reason for each.

Topic: Uses of Capacitors

What are ion channels? What is
action

Electricus
and how does it generate electric
shocks?

Topic: Bioslectricity

- *: 18 Define electroreception.

Topic: Bioelectricity

e©

iIs Answer:

straight line through the origin, and the area =
Qv = “CV*

Write the equation for the decay of Answer:
charge on a discharging capacitor Q= Q, exp(-URC) where Q, Is the inilial

charge and RC is the ime constant 1. The time
constant 1 = RC is the time taken for the

charge 1o fall 1o 1/e (=37%) of its initial value.

Answer:

Both voitage and current decay exponentially.
V=V.eMURC)and | = |2NURC) They
decrease rapidly at first and then more siowly,

asympiotically approaching zero.

Answer:

Increasing resistance increases the time
constant 1 = RC. The capacitor discharges
more slowly - charge, voltage, and current all
lake longer 10 decay, and the discharge curve

becomes less steep.

Answer:
1) Flash guns: release large energy

Electric fans/refriger ij:o
c -r;» 'S

mmowmelewmouhucaﬂedm
potentials

Stimulation opens ion channels allowing
positive charges into the cell. The intenor
becomes positively charged, triggerning further
electrical currents which generate action
potentials. These signals control movement,

thoughts, and behaviour

Answer:

Electrophorus Electricus (electric eel) is an
aquatic species that generates external electric
shocks through internal biological mechanisms
that function as batteries, converting chemical

energy directly into electrical energy.

Answer:
Electroreception is the ability of certain animais
to detect weak, naturally occurring electrostatic

by fairy (misbah)
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fields in the environment. It helps them
navigate, locate prey, and communicate

Answer:
C = ¢,A/d depends on: (1) plate area A - larger

On what factors does the
capacitance of a parallel plate

capacitor depend? area gives more capacitance; (2) separation d -

Topic. Capacitance smaller separation gives more capacitance, (3)
the dielectric material betweea th\uates

\arges. the potential

Two point charges +Q and -Q are Ammr .
placed apart. Where is the electric  For equal and
between the charges

potential zero? IS zer
rpendicular bisector plane),

Topic: Electric Potential (and
positive and negative
ons cancel exactly at those points

6 Answer:
The graph is an exponential decay curve

Sketch and explain

charge-time onph
discharging

Topic. Capacitc

starting at Q, (initial charge) and falling
irqe lowards zero. It is steep initially (high current)
and gradually less steep over time. This arses

\'\) because the discharge rate is proportional to
the remaining charge.

A capacitor of 500 yF is charged to Answer:
12 V. Caiculate the energy stored. U = %CV* = 14 x 500 » 10" x 127 = ¥4 x 500 =
fopic: Energy in Capacitor 10°"x144=0036J =36 mJ.
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