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APOLLO

Gravitaional Potential

Domain B: Mechanics



FBISE model paper | Section A Q1 | 1 mark

QL. Fill the relevant bubble against each question according to curriculum. Each part carries one mark.

Sr# Question (A) (B) © (D) (A) [(B
The distance between the | half quarter double four time
two identical balls is R. If
the distance is reduced to

L lhalf of R then the o D
gravitational ~ force  will

become:

FBISE model paper | Section A Q2 | 1 mark

QL. Fill the relevant bubble against each question according to curriculum. Each part carries one mark.

Sr# Question (A) (B) © (D) (A) [(B
The distance between the | half quarter double four time
two identical balls is R. If
the distance is reduced to
L lhatf of R then the O
gravitational ~ force  will
become:
As we go further away from | remains increases decreases may
the surface of the Earth, the | same increase
value of 'g": or
2. decrease O D
dependin
gon
mass.
FBISE model paper | Section B Q2(i) | 3 marks
Q.2 Questions Mark:
(1) Calculate the orbital speed of | 03
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satellite orbiting the Earth at an
altitude equal to Earth’s radius.




FBISE model paper | Section B Q2(v) OR | 3 marks

Q.2 Questions Marks Questions Marks
(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attached toa | 1.5
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm. | +1.5
altitude equal to Earth’s radius. The restoring force is 60 N when the
displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and
acceleration at x = 12 cm.
(i) Explain how pressure is exerted by | 03 | OR |Write any three conditions for [01+01
the movement of gas molecules? observing interference fringes? +01
(iii) | Write three examples of resonance [01+01| OR |List three wuses of capacitors in |01+01
from everyday life. +01 household appliances. +01
(iv) | The fringe spacing between the | 03 | OR |A network of five capacitors, each of | 03
central maxima and 1% minima is capacitance C is connected to a 100 V
2 mm. If a light of 500 mm is used supply, as shown in below figure.
then find the separation between Determine the equivalent capacitance
the slits. (The distance between the of the -
slit and screen is 1 m). network. e | e |
! L] y 14!
o B
(v) Define mutual inductance. Write its |01+01| OR |Define gravitational field strength. |01+01
formula. Also define its unit. +01 Also write its formula and define its | +01

unit.
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FBISE model paper | Section B Q2(xii) | 3 marks

Q.2 Questions Mark:
(i) Calculate the orbital speed of | 03
satellite orbiting the Earth at an

altitude equal to Earth’s radius.

(i) Explain how pressure is exerted by | 03
the movement of gas molecules?

(iii) | Write three examples of resonance [01+01]
from everyday life. +01

(iv) | The fringe spacing between the | 03
central maxima and 1% minima is
2 mm. If a light of 500 mm is used
then find the separation between
the slits. (The distance between the
slit and screen is 1 m).

(v) Define mutual inductance. Write its |01+01
formula. Also define its unit. +01

(vi) | When electrons are accelerated | 03
through a potential difference of
10° volts in an X-ray tube.
Calculate the minimum wavelength
produced.

(vii) | Define 1.5
(a) cryosphere (b) lithosphere. +1.5

(viii) | What are the conditions required | 03
for pair production to occur?

(ix) | What is the application of piezo- | 03
electric effect in medical science?
Briefly explain

(x) Why is the binding energy per | 03
nucleon higher in nuclear fusion
than in nuclear fission?

(xi) Explain briefly that how global 03
climate is determined by energy
transfer from the Sun?

(xii) | Explain why g is approximately | 03

constant for small changes in
height near the earth’s surface.
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FBISE model paper | Section C Q3 | 6 marks

Q.3 | Define the term gravitational potential. 01+ 05
Also derive the expression for
calculating gravitational potential in the
field due to a point mass.

First Annual 2026 | Section B Q2(i) | 3 marks
MIIDWETI LT lUIIU"IIlu PARILD EIGILY
When a satellite is put into a higher orbit what wili
be the effect on its orbital velocity? Explain| 1+2

mathamatinralhs
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First Annual 2026 | Section B Q2(iv) OR | 3 marks

Find field strength ‘g’ at a height of 1500 km above

surface of Earth. 03
First Annual 2026 | Section B Q2(xii) | 3 marks
} 1
What factors determine the strength of| 1.5
gravitational field ‘g’ around a planet? +
1.5
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First Annual 2026 | Section C Q3 | 7 marks

Briefly describe gravitational potential and derive

the expression g = M at a distance » from the
r

centre of Earth. Make a sketch.

2+4
+1

el atn Aem ceimdelmm af Vaiima Ta  daailkla ol
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First Annual 2026 | Section B Q2(i) | 3 marks

Q.2 Answer the following parts briefly. , . (14x3=42)
(iy | How will the orbital velocity of a satellite be affected | ' {"A body with mass 800g attached to a spring executes]
when itis put into a lower orbit (closer to the Earth)? SHM. The restoring force is 60N when the displacement
] Explain mathematically. 142 | or | i80-3m. | 141
: a. Find out its angular frequency | 1

First Annual 2026 | Section B Q2(iv) OR | 3 marks

vvhat will be the value OF gravitational ieia srengin g at
OR | 35,700 km, where a satellite is orbiting the earth? 03
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First Annual 2026 | Section B Q2(xi) | 3 marks

VIS WG I GO S Vi G QDA i FUMIW VT 102 IV TSI,

NPVIGD allGuL Salul Liliavs 3

(xi) | Why the value of ‘g’ does not change significantly
near the Earth's surface? (Show mathematically)

03

OR

Briefly explain the function of control rods and
moderators in nuclear reactor.

1.5+
1.5

fuoinn Nalaiidadbn tha mitmavama bvnnalatinnal Linadla amaesa
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FBISE model paper | Section B Q2(v) OR | 3 marks

Q.2 Questions Marks Questions Mark
(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attached to a | 03
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm.
altitude equal to Earth’s radius. The restoring force is 60 N when the

displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and
acceleration at x = 12 cm.
(i) Explain how pressure is exerted by | 03 | OR [Write any three conditions for | 03
the movement of gas molecules? observing interference fringes?
(iii) | Write three examples of resonance | 03 | OR |List the use of capacitors in various | 03
from everyday life. household appliances.
(iv) | The fringe spacing between the | 03 | OR |A network of five capacitors of | 03
central maxima and 1% minima is 2 capacitance C is connected to a 100 V
mm. If a light of 500 mm is used supply, as shown in below figure.
then find the separation between the Determine the equivalent capacitance of
slits. The distance between the slit the o = =
and screen is 1 m. network. Al
[|—|I[Iﬂ
W
-y B
(v) Define mutual inductance. Also | 03 | OR |Define gravitational field strength. Also | 03

write its unit.

write its formula and unit.
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FBISE PBA model | Section B Q4(i) | 3 marks

SECTION-B (16 Marks)

Investigate the value of ‘g’ by free fall method using electronic timer. e
With the help of electronic timer, students measure the distance and time of free fall ————> Solenoid
by repeating procedures with same steel ball for different heights and recorded il Photo Gates
readings given in following table. \ \ scal

\ I cale

Q4 Investigate the value of ‘g’ by free fall method using electronic timer.
With the help of electronic timer, students measure the distance and time of free f:
by repeating procedures with same steel ball for different heights and recorded
readings given in following table.
i.  Copy and complete the table. (03)
Time (s) t
i Average time
No. Height L) ) g = 2h/t?
of | h(cm) . . (s%) (cms?)
obs. ! 2
1 30 0.25 0.25
2 45 0.28 0.29
3 65 0.34 0.36
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FBISE PBA model | Section B Q4(ii) | 1 mark

SECTION-B (16 Marks)

Investigate the value of ‘g’ by free fall method using electronic timer. o
With the help of electronic timer, students measure the distance and time of free fall ————> Solenoid
by repeating procedures with same steel ball for different heights and recorded il Photo Gates
readings given in following table. ’ H Scale
Q4 Investigate the value of ‘g’ by free fall method using electronic timer. IQE ?
With the help of electronic timer, students measure the distance and time of free fall —
by repeating procedures with same steel ball for different heights and recorded i R
readings given in following table. \
i.  Copy and complete the table. (03)
O ul
. 2
No. Height Time (s) Average time t )
t(s) 2 g=2h/t
of | h(cm) . . (s%) (cms?) 7 [
obs. ! 2 |
1 30 025 | 0.25 !
2 45 0.28 0.29 Free:EallAnp:
3 65 0.34 0.36
ii. Calculate the mean value of g. (01)
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FBISE PBA model | Section B Q4(iv) | 1 mark

SECTION-B (16 Marks)

Investigate the value of ‘g’ by free fall method using electronic timer.

With the help of electronic timer, students measure the distance and time of free fall

> Electro Magnet
——> Steel Ball

———— > Solenoid

readings given in following table.

-(\ Photo Gates

by repeating procedures with same steel ball for different heights and recorded ’

Q4 Investigate the value of ‘g’ by free fall method using electronic timer.

With the help of electronic timer, students measure the distance and time of free fall
by repeating procedures with same steel ball for different heights and recorded
readings given in following table.

i.  Copy and complete the table. (03)
- Time (s i t
No. Height (s Avera?ezél)me SZ g= 2h/t2
of | h(cm) . (s%) 2
obs. ! L (cms”)
1 30 0.25 0.25
2 45 0.28 0.29
3 65 0.34 0.36

ii. Calculate the mean value of g.
iii.  How do we magnetize steel ball in this experiment?

iv. How does air resistance affect the result?
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FBISE PBA model | Section B Q4(i) | 2 marks
Q.4. Investigate the value of ‘g’ by free fall method using electronic timer.

With the help of electronic timer, students measure the distance and time of free fall by repeating
procedures with same steel ball for different heights and recorded readings given in following
table.

i.  Copy and complete the table. (02)

No. of |  Height (h) Time (s) Average (t) 0=

bs. P
0bs (cm) t1 to (s) (--)

1 28 0.24 0.22

2 47 0.31 0.29

3 67 0.37 0.38

4 72 0.39 0.40

5 76 0.40 0.42

6 80 0.44 0.41

FBISE PBA model | Section B Q4(ii) | 1 mark

ii.  Calculate the mean value of g and percentage error in g. (01)
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APOLLO

Statistical Mechanics and Thermodynamics

Domain C: Heat and Thermodynamics



FBISE model paper | Section A Q4 | 1 mark

QL. Fill the relevant bubble against each question according to curriculum. Each part carries one mark.

Sr# Question (A) (B) © (D) (A) [(B
The distance between the | half quarter double four time
two identical balls is R. If
the distance is reduced to
Lo lhalf of R then the O D
gravitational ~ force  will
become:
As we go further away from | remains increases decreases may
the surface of the Earth, the | same increase
value of 'g": or
2. decrease O D
dependin
gon
mass.
SI unit of Luminosity is watts cd/m? joules cd.m?
3, y J O D
Real gases deviate from | are colorless | are have have high
4 ideal behavior because gas spherical intermolecul | speeds o D
' molecules: ar forces of

attraction

FBISE model paper | Section B Q2(ii) | 3 marks

Q.2 Questions Mark:
(i) Calculate the orbital speed of | 03
satellite orbiting the Earth at an

altitude equal to Earth’s radius.
(i) Explain how pressure is exerted by | 03

the movement of gas molecules?

Apollo | original FBISE source crops | 17



FBISE model paper | Section B Q2(xiii) | 3 marks

Q.2 Questions Mark:
(i) Calculate the orbital speed of | 03
satellite orbiting the Earth at an

altitude equal to Earth’s radius.

(i) Explain how pressure is exerted by | 03
the movement of gas molecules?

(iii) | Write three examples of resonance [01+01]
from everyday life. +01

(iv) | The fringe spacing between the | 03
central maxima and 1% minima is
2 mm. If a light of 500 mm is used
then find the separation between
the slits. (The distance between the
slit and screen is 1 m).

(v) Define mutual inductance. Write its |01+01
formula. Also define its unit. +01

(vi) | When electrons are accelerated | 03
through a potential difference of
10° volts in an X-ray tube.
Calculate the minimum wavelength
produced.

(vii) | Define 1.5
(a) cryosphere (b) lithosphere. +1.5

(viii) | What are the conditions required | 03
for pair production to occur?

(ix) | What is the application of piezo- | 03
electric effect in medical science?
Briefly explain

(x) Why is the binding energy per | 03
nucleon higher in nuclear fusion
than in nuclear fission?

(xi) Explain briefly that how global 03
climate is determined by energy
transfer from the Sun?

(xii) | Explain why g is approximately | 03
constant for small changes in
height near the earth’s surface.

(xiii) | How pressure is related to average | 03

translational Kinetic energy of a
gas? Discuss
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First Annual 2026 | Section B Q2(ii) | 3 marks

| gt iguvany.

What happens to pressure when temperature and
molecular speed of gas molecules increase? 03

First Annual 2026 | Section B Q2(v) | 3 marks

= e rm o mes et e g — o

Derive the relatlon between absolute temperature
and average kinetic energy of gas molecules.

NI fl.. Mt dbha atmaiflammna - £ i

03

mabbarm An
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First Annual 2026 | Section B Q2(xi) | 3 marks

| ey s i ivgeve . | § | e —ee— -

Calculate root mean square speed of oxygen Briefly explain the terms:

molecule at standard temperature and pressure. 03 OR | a. Mass Defect
’ h Rindinn Fnarav
First Annual 2026 | Section B Q2(ii) | 3 marks
(ii) | How is the pressure related to the density of the 241

gas? Also give its mathematical expression.

£iiiy HAu Aane racananca nlav an imnnartant rala in
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First Annual 2026 | Section B Q2(xii) | 3 marks
near Ine carn s surace ¢ (SNow mainemaucaily)

moaerators In nuciedi iedciorl.

(xii) | Calculate the average translational kinetic energy
of a gas molecule at a temperature 47°C.

03

OR

What is meant by free oscillations? Also give its two
examples.

1+2

iviiit | HAw Anae inrrascina tha niimhar of clite nar nnit
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FBISE model paper | Section B Q2(xiii) | 3 marks

Q.2

Questions

Mark

(i)

Calculate the orbital speed of
satellite orbiting the Earth at an
altitude equal to Earth’s radius.

03

(i)

Explain how pressure is exerted by
the movement of gas molecules?

03

(i)

Write three examples of resonance
from everyday life.

03

(iv)

The fringe spacing between the
central maxima and 1% minima is 2
mm. If a light of 500 mm is used
then find the separation between the
slits. The distance between the slit
and screen is 1 m.

03

(v)

Define mutual inductance. Also
write its unit.

03

(vi)

When electrons are accelerated
through a potential difference of 10°
volts in an X-ray tube. Calculate the
minimum wavelength produced.

03

(vii)

Define  (a)  cryosphere  (b)
lithosphere.

03

(viii)

What are the conditions required for
pair production to occur?

03

(ix)

What is the application of piezo-
electric effect in medical science?

03

()

Sketch the variation of binding
energy per nucleon with nucleon
number.

03

(xi)

Explain briefly that how global
climate is determined by energy
transfer from the Sun?

03

(xii)

Explain why g is approximately
constant for small changes in height
near the earth’s surface.

03

(xiii)

How pressure is related to average

03

translational kinetic energy of a gas?
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APOLLO

Simple Harmonic Motion

Domain D: Waves



FBISE model paper | Section A Q5 | 1 mark

QL. Fill the relevant bubble against each question according to curriculum. Each part carries one mark.

Sr# Question (A) (B) © (D) (A) [(B
The distance between the | half quarter double four time
two identical balls is R. If
the distance is reduced to
L lhatf of R then the o D
gravitational ~ force  will
become:
As we go further away from | remains increases decreases may
the surface of the Earth, the | same increase
value of 'g": or
2. decrease O D
dependin
gon
mass.
Sl unit of Luminosity is watts cd/m? joules cd.m?
3. y : O D
Real gases deviate from | are colorless | are have have high
4 ideal behavior because gas spherical intermolecul | speeds o D
' molecules: ar forces of
attraction
If A is the amplitude of an | A/2 A 2A 4A
5 oscillating system, the total o D
' distance covered during its
time period is:
FBISE model paper | Section B Q2(i) OR | 3 marks
Q.2 Questions Marks Questions Marks
(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attached toa | 1.5
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm. | +1.5

altitude equal to Earth’s radius.

The restoring force is 60 N when the
displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and

Apollo | original FBISE source crops | 24
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FBISE model paper | Section B Q2(iii) | 3 marks

Q.2 Questions Marks

(i) Calculate the orbital speed of | 03
satellite orbiting the Earth at an
altitude equal to Earth’s radius.

(i) Explain how pressure is exerted by | 03
the movement of gas molecules?

(iii) | Write three examples of resonance |01+01
from everyday life. +01
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FBISE model paper | Section B Q2(xiii) OR | 3 marks

Q.2 Questions Marks Questions Marks
(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attachedtoa | 1.5
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm. | +1.5
altitude equal to Earth’s radius. The restoring force is 60 N when the
displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and
acceleration at x = 12 cm.
(i) Explain how pressure is exerted by | 03 | OR |Write any three conditions for |01+01
the movement of gas molecules? observing interference fringes? +01
(iii) | Write three examples of resonance |01+01| OR |List three wuses of capacitors in |01+01
from everyday life. +01 household appliances. +01
(iv) | The fringe spacing between the | 03 | OR |A network of five capacitors, each of | 03
central maxima and 1% minima is capacitance C is connected to a 100 V
2 mm. If a light of 500 mm is used supply, as shown in below figure.
then find the separation between Determine the equivalent capacitance
the slits. (The distance between the of the - - -
slit and screen is 1 m). network. 1
——A—AF—
x : 3
(v) Define mutual inductance. Write its |01+01| OR |Define gravitational field strength. |01+01
formula. Also define its unit. +01 Also write its formula and define its | +01
unit.
(vi) | When electrons are accelerated | 03 | OR |AC voltage across a 0.5 pF capacitoris | 03
through a potential difference of 16sin(2x10%) V. Find its capacitive
10° wvolts in an X-ray tube. reactance.
Calculate the minimum wavelength
produced.
(vii) | Define 15 | OR |Give three uses of X-rays. 01+01
(a) cryosphere (b) lithosphere. +1.5 +01
(viii) | What are the conditions required | 03 | OR [What is climate inertia? Give an |01 +02
for pair production to occur? example of climate inertia in the
Earth’s climate system.
(ix) | What is the application of piezo- | 03 | OR |Explain how electron microscopes | 03
electric effect in medical science? achieve very high resolution?
Briefly explain
(X) Why is the binding energy per | 03 | OR |Explain the role of a single capacitor in | 03
nucleon higher in nuclear fusion output of full wave rectifier circuit.
than in nuclear fission?
(xi) Explain briefly that how global | 03 | OR |What is Stefan-Boltzmann law? | 03
climate is determined by energy Explain briefly.
transfer from the Sun?
(xii) | Explain why g is approximately | 03 | OR [The half-life of a radioactive element is | 03
constant for small changes in 1200 years. Explain why it still exists
height near the earth’s surface. on Earth after billions of years.
(xiii) | How pressure is related to average | 03 | OR |Differentiate between free and forced |02 +01

translational kinetic energy of a

Apollo | original FBISE source crops | 26
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FBISE model paper | Section C Q3 OR | 6 marks

OR

Discuss how kinetic and
potential energy vary and
transform into each other
during  simple  harmonic
motion, highlighting when
each form of energy is

03+03

maximum and minimum.
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First Annual 2026 | Section B Q2(i) OR | 3 marks
ANSWer tne 1ollowing parts priety.

‘ l"!l\\l_‘?‘-I
When a satellite is put into a higher orbit what will Time period of a mass attached at the end of a
be the effect on its orbital velocity? Explain| 1+#2 | OR| spring is 0.4s. Find out the magnitude of} 03
mathematically. acceleration when the displacement is 4cm.

WA nb hncnnamm ba mran arien sathan tamnaratiira and

Rriafiir  avnlain  ranctriictiva  and  dastrictive 18

First Annual 2026 | Section B Q2(iii) | 3 marks

Justify qualitatively the factors which determine

the frequency response and sharpness of| 03
resonance.

\What ie ealf-indiictancea? Alen writa ite Sl unit and
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First Annual 2026 | Section B Q2(xii) OR | 3 marks

0. DINWnNy cleiygy
1.5 What is meant by light damping and heavy
+ OR | damping? Show these graphically. (Displacement-
1.5 time graph)

Nictinnniich aranhirallv hatwean half-wave and full-

First Annual 2026 | Section C Q3 OR | 7 marks

What is meant by simple hamonic motion (SHM)?
Show that mass attached to a spring executes SHM. | 4.3
Derive the expressions for frequency ‘f and time| +2+1
period ‘T". Draw diagram as well.
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First Annual 2026 | Section B Q2(i) OR | 3 marks

A body with mass 800g attached to a spring executes

SHM. The restoring force is 60N when the displacement

is 0.3m. 141+

a. Find out its angular frequency 1

b. Also find the magnitude of acceleration when the
displacement is 12cm.

Qéntn tha Annditinne nanacecan: far nheaniinn intarfaranca

OR

First Annual 2026 | Section B Q2(iii) | 3 marks

Yds ¢ AiSU UIve 1S IHidieindusd] eXpiessivil. PHLIYES,

(iii) | How does resonance play an important role in 03 | orR Briefly: explain the use of capacitors in any three 1x3
tuning of radio station? household appliances.

137 WAllhat in maibiial indintanan? Alam wrriba e CF 1imit \AThat will ha tha valinia Af Aravitatinnal fiald ctrannth ‘n’ at
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First Annual 2026 | Section B Q2(xii) OR | 3 marks

HIVUGIAQLUID 1 HIdwITal 1ITaulul . e
OR What is meant by free oscillations? Also give its two 142

examples.

Ninctinmitinh hahiraan mnanl valita Aand raat Mmanan criiara 18
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FBISE model paper | Section B Q2(xiii) OR | 3 marks

Q.2 Questions Marks Questions Mark
(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attached to a | 03
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm.
altitude equal to Earth’s radius. The restoring force is 60 N when the

displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and
acceleration at x = 12 cm.
(i) Explain how pressure is exerted by | 03 | OR [Write any three conditions for | 03
the movement of gas molecules? observing interference fringes?
(iii) | Write three examples of resonance | 03 | OR |List the use of capacitors in various | 03
from everyday life. household appliances.
(iv) | The fringe spacing between the | 03 | OR |A network of five capacitors of | 03
central maxima and 1% minima is 2 capacitance C is connected to a 100 V
mm. If a light of 500 mm is used supply, as shown in below figure.
then find the separation between the Determine the equivalent capacitance of
slits. The distance between the slit the o = =
and screen is 1 m. network. Al
[I—|I[Iﬂ
W
-y B
(v) Define mutual inductance. Also | 03 | OR |Define gravitational field strength. Also | 03
write its unit. write its formula and unit.
(vi) | When electrons are accelerated | 03 | OR |A.C voltage across a 0.5 puF capacitoris | 03
through a potential difference of 10° 16sin(2x10%) V. Find the capacitive
volts in an X-ray tube. Calculate the reactance.
minimum wavelength produced.
(vii) | Define (a) cryosphere (b) | 03 | OR |Whatisthe main purpose of X-rays? 03
lithosphere.
(viii) | What are the conditions required for | 03 | OR |What is climate inertia? 03
pair production to occur?
(ix) | What is the application of piezo- | 03 | OR |Explain how electron microscopes | 03
electric effect in medical science? achieve very high resolution?
(x) Sketch the variation of binding | 03 | OR |Explain the role of a single capacitor in | 03
energy per nucleon with nucleon output of full wave rectifier circuit.
number.
(xi) Explain briefly that how global 03 | OR |What is Stefan-Boltzmann law? Explain | 03
climate is determined by energy briefly.
transfer from the Sun?
(xii) | Explain why g is approximately | 03 | OR |Describe the function of the control rods | 03
constant for small changes in height in reactor.
near the earth’s surface.
(xiii) | How pressure is related to average | 03 | OR |Describe the practical examples of free | 03

translational kinetic energy of a gas?
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FBISE model paper | Section C Q3 OR | 7 marks

OR | Analyze the interchange | 05+02
between kinetic and potential
energy during simple
harmonic motion
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APOLLO

Diffraction and Interference

Domain D: Waves



FBISE model paper | Section A Q6 | 1 mark

QL. Fill the relevant bubble against each question according to curriculum. Each part carries one mark.

Sr# Question (A) (B) © (D) (A) [(B
The distance between the | half quarter double four time
two identical balls is R. If
the distance is reduced to
L lhalf of R then the o D
gravitational ~ force  will
become:
As we go further away from | remains increases decreases may
the surface of the Earth, the | same increase
value of 'g": or
2. decrease O D
dependin
gon
, massé
3. Sl unit of Luminosity is watts cd/m joules cd.m o D
Real gases deviate from | are colorless | are have have high
4 ideal behavior because gas spherical intermolecul | speeds o D
' molecules: ar forces of
attraction
If A is the amplitude of an | A/2 A 2A 4A
5 oscillating system, the total o D
' distance covered during its
time period is:
The phenomenon of | larger than | smaller comparable | independ
diffraction IS more | the than the to the ent of the
5 prominent when the size of | wavelength | wavelength |wavelength | waveleng o D
' the obstacle is: of incident | of incident |of incident | th of
light light light incident
light
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FBISE model paper | Section B Q2(ii) OR | 3 marks

Q.2 Questions Marks Questions Marks

(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attached toa | 1.5
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm. | +1.5
altitude equal to Earth’s radius. The restoring force is 60 N when the

displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and
acceleration at x = 12 cm.

(i) Explain how pressure is exerted by | 03 | OR |Write any three conditions for [01+01
the movement of gas molecules? observing interference fringes? +01
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FBISE model paper | Section B Q2(iv) | 3 marks

Q.2 Questions Mark:
(i) Calculate the orbital speed of | 03
satellite orbiting the Earth at an

altitude equal to Earth’s radius.

(i) Explain how pressure is exerted by | 03
the movement of gas molecules?

(iii) | Write three examples of resonance [01+01]
from everyday life. +01

(iv) | The fringe spacing between the | 03

central maxima and 1% minima is

2 mm. If a light of 500 mm is used
then find the separation between
the slits. (The distance between the
slit and screen is 1 m).
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FBISE model paper | Section C Q4 | 6 marks

Q.4

Define the interference of waves. What
conditions are required for interference
to be observable? Also state the
conditions  for  constructive  and
destructive interference in terms of the
path difference between the interacting
waves.

01+ 03
+02
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First Annual 2026 | Section B Q2(ii) OR | 3 marks
ACCEISTAUVIT WIHET UL UDPIALTHHITIHL 124Ul
Briefly explain constructive and destructive} 1.5
interference of light. Give mathematical expression +
for both in terms of path difference. 1.5

Eumlain $ha fitnatinn Af ~rananitar in hridaa rantifiar

First Annual 2026 | Section B Q2(xiii) | 3 marks

Yo LILUG Miapily
What is meant by grating element of a diffraction 241 | OR Distinguish graphically between half-wave and full-| 1.5+
grating? Also write its formula. wave rectification. 15
Linss Ammm o m S Ty bimm At Erinren [P Aananitare nfl cC C
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First Annual 2026 | Section B Q2(xiv) | 3 marks

it At

i
(xiv)l How does increasing slit separation affect fringe

I spacing? Discuss with mathematical relation.
2#+1

First Annual 2026 | Section C Q4 | 7 marks
Explain the working of Young's double slit 441
experiment. Make diagram. Also derive the +2
expression for fringe spacing. .

In an P! ecariae rircuit will tha Airrant laa Ar laad
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First

Annual 2026 | Section B Q2(ii) OR | 3 marks

UIDMNIAUGIHIGINL 1D tawlil.

State the conditions necessary for observing interference

. 1x3
OR fringes.
__ | Brieflv- exolain the use of capacitors in anv threel . _
First Annual 2026 | Section B Q2(xiii) | 3 marks
Yrs yee v oy o s T [ .
(xiii) | How does increasing the number of slits per unit Distinguish between peak value and root mean square| 1.5
length affect the diffraction pattern? Make a sketch.| 2+1 | OR | (rms) values of alternating voltage. 1+5 .
Ivivd | HAawuwr Aan Ana inAranca tha frinAa enanina in Nadiina tha anuialant | €= 4uFR *
Apollo | original FBISE source crops | 41



First Annual 2026 | Section B Q2(xiv) | 3 marks

i

(xiv) | How can one increase the fringe spacing in
Young's double slit experiment? Alsc write its
mathematical calculation.
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I 2+1

A}
Deduce the equivalent
capacitance between A and
OR | B for the given circuit.

= 4uF

C=2uF lc:zuF
i .- i B

03



FBISE model paper | Section B Q2(xiv) | 3 marks

Q.2 Questions

Mark

(i) Calculate the orbital speed of
satellite orbiting the Earth at an
altitude equal to Earth’s radius.

03

(i) Explain how pressure is exerted by
the movement of gas molecules?

03

(iii) | Write three examples of resonance

from everyday life.

03

(iv) | The fringe spacing between the
central maxima and 1% minima is 2
mm. If a light of 500 mm is used
then find the separation between the
slits. The distance between the slit

and screen is 1 m.

03

(v) Define mutual inductance. Also

write its unit.

03

(vi) | When electrons are accelerated
through a potential difference of 10°
volts in an X-ray tube. Calculate the
minimum wavelength produced.

03

(vii) | Define (a)  cryosphere

lithosphere.

03

(viii) | What are the conditions required for

pair production to occur?

03

(ix) | What is the application of piezo-
electric effect in medical science?

03

(x) Sketch the variation of binding
energy per nucleon with nucleon

number.

03

(xi) Explain briefly that how global
climate is determined by energy

transfer from the Sun?

03

(xii) | Explain why g is approximately
constant for small changes in height

near the earth’s surface.

03

(xiii) | How pressure is related to average
translational kinetic energy of a gas?

03

(xiv) | What is diffraction grating?
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FBISE model paper | Section C Q4 | 6 marks

Q.4 | Defin interference,  discuss  the |01+ 03
conditions for observing interference. [+02
Give expression for the path difference of
constructive and destructive interference.
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APOLLO

Electrostatics

Domain E: Electricity and Magnetism



FBISE model paper | Section A Q7 | 1 mark

QL. Fill the relevant bubble against each question according to curriculum. Each part carries one mark.

Sr# Question (A) (B) © (D) (A) [(B
The distance between the | half quarter double four time
two identical balls is R. If
the distance is reduced to
L lhalf of R then the o D
gravitational ~ force  will
become:
As we go further away from | remains increases decreases may
the surface of the Earth, the | same increase
value of 'g": or
2. decrease O D
dependin
gon
, massé
3. Sl unit of Luminosity is watts cd/m joules cd.m o D
Real gases deviate from | are colorless | are have have high
4 ideal behavior because gas spherical intermolecul | speeds o D
' molecules: ar forces of
attraction
If A is the amplitude of an | A/2 A 2A 4A
5 oscillating system, the total o D
' distance covered during its
time period is:
The phenomenon of | larger than | smaller comparable | independ
diffraction IS more | the than the to the ent of the
5 prominent when the size of | wavelength | wavelength |wavelength | waveleng o D
' the obstacle is: of incident | of incident |of incident | th of
light light light incident
light
Which of the following is | newton per | joule per joule per coulomb
£ equivalent to 1.0 volt. second second coulomb per joule o D

Apollo | original FBISE source crops | 46



FBISE model paper | Section A Q8 | 1 mark

QL. Fill the relevant bubble against each question according to curriculum. Each part carries one mark.

Sr# Question (A) (B) © (D) (A) [(B
The distance between the | half quarter double four time
two identical balls is R. If
the distance is reduced to
L lhalf of R then the o D
gravitational ~ force  will
become:
As we go further away from | remains increases decreases may
the surface of the Earth, the | same increase
value of 'g": or
2. decrease O D
dependin
gon
, massé
3. Sl unit of Luminosity is watts cd/m joules cd.m o D
Real gases deviate from | are colorless | are have have high
4 ideal behavior because gas spherical intermolecul | speeds o D
' molecules: ar forces of
attraction
If A is the amplitude of an | A/2 A 2A 4A
5 oscillating system, the total o D
' distance covered during its
time period is:
The phenomenon of | larger than | smaller comparable | independ
diffraction IS more | the than the to the ent of the
5 prominent when the size of | wavelength | wavelength |wavelength | waveleng o D
' the obstacle is: of incident | of incident |of incident | th of
light light light incident
light
Which of the following is | newton per | joule per joule per coulomb
£ equivalent to 1.0 volt. second second coulomb per joule o D
Capacitor is a device used to: | store vary the store dissipate
8. electrical resistance | magnetic energy O D
energy energy
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FBISE model paper | Section B Q2(iii) OR | 3 marks

Q.2 Questions Marks Questions Marks
(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attached toa | 1.5
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm. | +1.5
altitude equal to Earth’s radius. The restoring force is 60 N when the
displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and
acceleration at x = 12 cm.
(i) Explain how pressure is exerted by | 03 | OR |Write any three conditions for [01+01
the movement of gas molecules? observing interference fringes? +01
(iii) | Write three examples of resonance |01+01| OR |List three wuses of capacitors in [01+01

from everyday life.

+01

household appliances.

+01
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FBISE model paper | Section B Q2(iv) OR | 3 marks

Q.2 Questions Marks Questions Mark
(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attached toa | 1.5
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm. | +1.5
altitude equal to Earth’s radius. The restoring force is 60 N when the
displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and
acceleration at x = 12 cm.
(i) Explain how pressure is exerted by | 03 | OR |Write any three conditions for |01+0]
the movement of gas molecules? observing interference fringes? +01
(iii) | Write three examples of resonance [01+01| OR |List three uses of capacitors in |01+0]
from everyday life. +01 household appliances. +01
(iv) | The fringe spacing between the | 03 | OR |A network of five capacitors, each of | 03

central maxima and 1% minima is

2 mm. If a light of 500 mm is used
then find the separation between
the slits. (The distance between the
slit and screen is 1 m).
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capacitance C is connected to a 100 V
supply, as shown in below figure.
Determine the equivalent capacitance
of the

Lo Lo
network. I
L1} y U
- &




FBISE model paper | Section C Q4 OR | 6 marks

OR | Explain the process of
charging a capacitor through a
resistor. In your explanation,
describe the concept of the
time constant and its
significance in the charging

03+ 03

process.
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First Annual 2025 | Section B Q2(i) | 3 marks

(i) By coulomb’s law prove that the force between two-
point charges is reduced in a medium other than free
space.

03

3N Wivitn thvmn manhidatan Af DAalv’a Atarmain maadal

First Annual 2025 | Section B Q2(iv) OR | 3 marks

A metal sphere of radius 15cm has a positive charge
of +3.0uC at its centre. Find the electric field strength: 03
at a distance of 27cm from the centre of sphere.

A MNNbvoe lnnd mendiinnn Aanm mdanmaine N Nasan lin m mbaal
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First Annual 2025 | Section B Q2(vii) OR | 3 marks

PN WeTE N AU T I UL VRIBUS VT IO IV TV,

.~ In which combination of capacitors the energy stored x
- is maximum, parallel or series? Justify. ; 142

First Annual 2025 | Section B Q2(x) OR | 3 marks

Distinguish between emf and potential difference. (Any

 three points) 03
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First Annual 2025 | Section C Q5 | 6 marks

'Demonstrate charging and discharging of a; ;
apacitor through a resistance. Elaborate your 343 |
nswer with the help of Q-t graphs. :

First Annual 2025 | Section B Q2(ii) OR | 3 marks

Vviiat 1o uie 1esidlaiiee UL Ui atmn s

Which capacitor stores more amount of charge, a
100uF capacitor charged to 200V or a 200uF capacitor; 03
charged to 100V?
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First Annual 2025 | Section B Q2(xii) | 3 marks

- u

(xii) | A metal sphere of radius 20cm has a positive charge

of +2.0uC at its centre. Find the electric field strength: 03
at a distance of 25cm from the centre of sphere?
First Annual 2025 | Section B Q2(xiv) OR | 3 marks
Show that the electric field at a point is given by the
Eo142

OR | negatlve of potential gradient at that point.
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First Annual 2025 | Section C Q3 | 7 marks

Q.3 | State Gauss's law. Draw and find Electric field due to |

i a conducting plate of infinite size having positive

. charge.

Second Annual 2025 | Section A Q3 | 1 mark

245

3. The electric diploe moment is the product of: %:gerge and gggﬁg t?;g \%}gg: and girs]g{gge?:gnt
Second Annual 2025 | Section A Q4 | 1 mark
4. The Sl unit of electric flux is: Vim ;C/N EN/C ;N-mZIC
Second Annual 2025 | Section A Q5 | 1 mark
According to Gauss's law, the electric field Decreasing |Zero Constant glncreasing

B " inside a hollow conductor is:
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Second Annual 2025 | Section B Q2(i) | 3 marks

(i) | Find electric field at a distance of 30cm from a 3uC
: pomt charge. .03

Second Annual 2025 | Section B Q2(vi) | 3 marks

1.9 ;

(vi) - Apply Gauss’s law to explain electric fi eId mtensnty | Briefly explain the phenomenon of photoelectric effect
| inside a hollow conductor OR | wnth Einstein’s equation. P03
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Second Annual 2025 | Section B Q2(xi) OR | 3 marks

! What is meant by electric potential at a point? Write |ts

’ unit. 241

Second Annual 2025 | Section C Q3 | 7 marks

| Q.3 | Derive the expression for capacitance of a parallel W
: plate capacitor With and Without dielectric. 07 | OR! di
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First Annual 2026 | Section B Q2(xiv) OR | 3 marks

wan

achieving high resolution of electron microscope?

Draw labelled wave form and phasor diagram

OR | between applied voltage and current for pure| 2+1
inductor A.C.

OR To which idea does a red-shift exhibited by a star 142
leads and why?

Briefly explain the terms: 1.5

OR | a. Mass Defect +
b. Binding Energy 1.5
What is meant by light damping and heavy

OR | damping? Show these graphically. (Displacement-| 1x3
time graph)

OR Distinguish graphically between half-wave and full-| 1.5+
wave rectification. 1.5
Four capacitors of c cC
capacitance ‘C' are connected |5 i B

OR | as shown. Calculate their 03
equivalent capacitance. CHC
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First Annual 2026 | Section C Q4 OR | 7 marks

What is meant by electric potential? Derive an
expression for electric potential in the field due to a
point charge. Make sketch.

Whhat ise masant hu nhata alantric affart? \Ahuy na

1+5
+1

First Annual 2026 | Section B Q2(iii) OR | 3 marks
mnges.

OR Briefly: explain the use of capacitors in any three
household appliances.

1x3

\Afhat wiill ha tha valna af arauvitatinnal fiald etranath ‘n’ at
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First Annual 2026 | Section B Q2(xiv) OR | 3 marks

OR

Deduce the equivalent &= 4
capacitanqe betweep A and
B for the given circuit. o Fo,

C (Marks 26)

OR

Derive expressions for Kinetic and Potential energies
of a mass attached to a spring executing SHM. Show
that total energy of the spring system remains
constant. Also make neat sketch.

OR

a. Determine the electrical potential energy stored in
a capacitor by using graph.

b. Calculate the energy stored, in a capacitor having
5C of charge and potential different of 15V.

What is photoelectric effect? Expiain work function of

PO SRS EY 2 PP URE NN SN DR SRt SRRt SRR ¥ SR DR T
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First Annual 2026 | Section C Q4 OR | 6 marks

Q.4 | Explain the working of Young's double slit a. Determine the electrical potential energy stored in
experiment. Make diagram. Also derive the | 4+1 OR a capacitor by using graph. (3+1)
expression for fringe spacing. +2 b. Calculate the energy stored, in a capacitor having| +3

5C of charge and potential different of 15V.

~n e Eumlain tha tiarkrine af A heidaa cannbifine iiatmm faue AT At tn mhabtanlanbein AlfanitD Cunlain wunels Sisnablan ~AF
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FBISE model paper | Section B Q2(iii) OR | 3 marks

Q.2 Questions Marks Questions Mark
(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attached to a | 03
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm.
altitude equal to Earth’s radius. The restoring force is 60 N when the

displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and
acceleration at x = 12 cm.
(i) Explain how pressure is exerted by | 03 | OR |Write any three conditions for | 03
the movement of gas molecules? observing interference fringes?
(iii) | Write three examples of resonance | 03 | OR |List the use of capacitors in various | 03

from everyday life.

household appliances.

Apollo | original FBISE source crops | 62



FBISE model paper | Section B Q2(iv) OR | 3 marks

Q.2 Questions Marks Questions Mark
(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attached to a | 03
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm.
altitude equal to Earth’s radius. The restoring force is 60 N when the

displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and
acceleration at x = 12 cm.
(i) Explain how pressure is exerted by | 03 | OR |Write any three conditions for | 03
the movement of gas molecules? observing interference fringes?
(iii) | Write three examples of resonance | 03 | OR |List the use of capacitors in various | 03
from everyday life. household appliances.
(iv) | The fringe spacing between the | 03 | OR |A network of five capacitors of | 03

central maxima and 1% minima is 2
mm. If a light of 500 mm is used
then find the separation between the
slits. The distance between the slit
and screen is 1 m.
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capacitance C is connected to a 100 V
supply, as shown in below figure.
Determine the equivalent capacitance of
the [w = <
network. | A1t |

= =




FBISE model paper | Section C Q4 OR | 6 marks

OR | Explain the process of
charging of a capacitor

in the explanation).

through a resistor (Also
discuss the term time constant

04 + 02
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FBISE PBA model | Section A Q3(i) | 3 marks

Q.3  This question is about studying the both charging and discharging of a capacitor through a
resistor and calculating the time constant.”

A student records the voltage across the capacitor (V) during both its charging and discharging at fixed time

intervals (t). The observation data is tabulated below:

SRSV

E — C —/—

Observations of this experiment are given below:
Resistance= R= 33k{2
Capacitance= C=47uF

No. of Timet Voltage across the Capacitor V. (V)
observations (s) During Charging During Discharging
1. 0 0 6.0
2. 1 2.85 3.15
3. 2 4.34 1.66
4. 3 5.13 0.87
5. 4 5.54 0.46
6. 5 5.76 0.24
7. 6 5.87 0.13

I.  Plota neat, properly scaled graph of capacitor voltage (V) against time (t) for both the charging and
discharging cycles on the same graph sheet provided. Label both curves clearly. (01+01+01)
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FBISE PBA model | Section A Q3(ii) | 1 mark

Q.3  This question is about studying the both charging and discharging of a capacitor through a
resistor and calculating the time constant.”

A student records the voltage across the capacitor (V) during both its charging and discharging at fixed time

intervals (t). The observation data is tabulated below:

SRSV

E — C —/—

Observations of this experiment are given below:
Resistance= R= 33k{2
Capacitance= C=47uF

No. of Timet Voltage across the Capacitor V. (V)
observations (s) During Charging During Discharging
1. 0 0 6.0
2. 1 2.85 3.15
3. 2 4.34 1.66
4. 3 5.13 0.87
5. 4 5.54 0.46
6. 5 5.76 0.24
7. 6 5.87 0.13

TETTITTOTTTY T TTTT T TTERT O TTTRST OIS TrTTTIr T s TITTTT T ITeT T T T T TTT TTTTTr ot \T = = =7

ii. Calculate the theoretical time constant (z,) of the circuit using the glven values of resistance (R) and
capacitance (C). Show complete calculation with units. (01)
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FBISE PBA model | Section A Q3(iii) | 2 marks

Q.3  This question is about studying the both charging and discharging of a capacitor through a
resistor and calculating the time constant.”

A student records the voltage across the capacitor (V) during both its charging and discharging at fixed time

intervals (t). The observation data is tabulated below:

SRSV

E — C —/—

Observations of this experiment are given below:
Resistance= R= 33k{2
Capacitance= C=47uF

No. of Timet Voltage across the Capacitor V. (V)
observations (s) During Charging During Discharging
1. 0 0 6.0
2. 1 2.85 3.15
3. 2 4.34 1.66
4. 3 5.13 0.87
5. 4 5.54 0.46
6. 5 5.76 0.24
7. 6 5.87 0.13

TTUITTTTTTTTIT T NT /T T Tt TTTTT TTTE T T eTIE T \T~7

iii.  Determine the experlmental time constant (Texp) dlrectly from your plotted graph and show
extrapolation lines on your graph for it. (01+01)
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FBISE PBA model | Section A Q3(iv) | 2 marks

Q.3  This question is about studying the both charging and discharging of a capacitor through a
resistor and calculating the time constant.”

A student records the voltage across the capacitor (V) during both its charging and discharging at fixed time

intervals (t). The observation data is tabulated below:

SRSV

E — C —/—

Observations of this experiment are given below:
Resistance= R= 33k{2
Capacitance= C=47uF

No. of Timet Voltage across the Capacitor V. (V)
observations (s) During Charging During Discharging
1. 0 0 6.0
2. 1 2.85 3.15
3. 2 4.34 1.66
4. 3 5.13 0.87
5. 4 5.54 0.46
6. 5 5.76 0.24
7. 6 5.87 0.13

TTUIm T Tttt Tt TTT T T T oOTTImTT T T A =7

iv.  Compute the percentage error between your graphical value (z.,) and theoretical value (zy).  (02)
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First Annual 2026 | Section B Q2(ii) | 3 marks

S1 unit of energy.

pnotoelecrons

i)

Find electric field at a distance of 30 cm from a
3uc point charge.

03

OR

What is Wein's displacement law? Explain briefly.

Hin

Panartha A aivanib uhisk widill Aiua ~cantinoeoehy

First Annual 2026 | Section B Q2(x) OR | 3 marks

law of conservation or energy.

OR

How can one increase the capacitance of a
capacitor?

Niffarantiata hatwaan emf and notential difference.
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FBISE model paper | Section A Q1(2) | 1 mark

Q.1  Fill the relevant bubble for each part. Each part carries one mark.

@)

(@)

Two charges g1 and g are placed in vacuum at a distance d and force between them
is F. If a medium of relative permittivity 4 is introduced between them then new
force will be:

A F o B F O
4 2
C. 2oF O D 4 O

Three capacitors of 4uF each are connected in such a way that net capacitance of
their combination is 6uF. It is possible if:
A. All the three in series

B All the three in parallel

C. Two in series and one in parallel
D Two in parallel and one in series

0000

FBISE model paper | Section C Q3 | 7 marks

Q.3  Define electric potential. Find an expression for electric potential energy and electric
potential. (1+3+3)
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FBISE PBA model | Section A Q3(i) | 1 mark

Q.3. Study the charging and discharging of a capacitor through a resistor and calculate the

time constant.
A student aims to calculate the time constant for a capacitor which is marked as 400 puF. He

connects a 20 KQ resistor and a battery of 12 V in series with the capacitor. He also connects a
voltmeter in parallel with the capacitor and a two-way switch to charge and discharge the

capacitor.

Table below shows the values obtained when the capacitor was discharged from its peak
voltage.

Time (s) 3 6 9 11 15 18 22 25

V‘z'\t/é;ge 14 | 7 | 4| 2 | 08 | 06 | 03 | 03
1 1me (s) 3 b y 11 15 18 22 25
V‘z'\t/"’)‘ge 14 | 7 | 4| 2 | 08 | 06 | 03 | 03
| Draw the cir_cu_it diagram_ of the gxperim_ental a_lrranggment. » ] 3 (_01)7
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FBISE PBA model | Section A Q3(ii) | 3 marks

Q.3. Study the charging and discharging of a capacitor through a resistor and calculate the
time constant.

A student aims to calculate the time constant for a capacitor which is marked as 400 puF. He
connects a 20 KQ resistor and a battery of 12 V in series with the capacitor. He also connects a
voltmeter in parallel with the capacitor and a two-way switch to charge and discharge the
capacitor.

Table below shows the values obtained when the capacitor was discharged from its peak
voltage.

Time (s) 3 6 9 11 15 18 22 25
V‘z'\t/é;ge 14 | 7 | 4| 2 | 08 | 06 | 03 | 03
1 1me (s) 3 b y 11 15 18 22 25
V‘z'\t/"’)‘ge 14 | 7 | 4| 2 | 08 | 06 | 03 | 03
i. Draw the circuit diagram of the experimental arrangement. (01)

ii. Draw a graph from the given values and also determine the time constant from this graph. (03)
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FBISE PBA model | Section A Q3(iii) | 2 marks

Q.3. Study the charging and discharging of a capacitor through a resistor and calculate the
time constant.

A student aims to calculate the time constant for a capacitor which is marked as 400 puF. He
connects a 20 KQ resistor and a battery of 12 V in series with the capacitor. He also connects a
voltmeter in parallel with the capacitor and a two-way switch to charge and discharge the
capacitor.

Table below shows the values obtained when the capacitor was discharged from its peak
voltage.

Time (s) 3 6 9 11 15 18 22 25
V‘z'\t/é;ge 14 | 7 | 4| 2 | 08 | 06 | 03 | 03
1 1me (S) 3 b y 11 15 18 22 25
V‘z'\t/"’)‘ge 14 | 7 | 4| 2 | 08 | 06 | 03 | 03
i. Draw the circuit diagram of the experimental arrangement. (01)

ii. Draw a graph from the given values and also determine the time constant from this graph. (03
iii. What is the actual value of the time constant? Also calculate the percentage error in your
calculated time constant. (02)

Apollo | original FBISE source crops | 73



APOLLO

Alternating Current

Domain E: Electricity and Magnetism



FBISE model paper | Section A Q10 | 1 mark

Sinusoidal  waveform is | it can be it produces |itis natural | other
generated in AC system | easily drawn | least standard waves
10. | because: disturbance cannotbe O D D D
in electrical produced
circuits easily.

FBISE model paper | Section B Q2(v) | 3 marks
Q.2 Questions Marks
(i) Calculate the orbital speed of | 03

satellite orbiting the Earth at an

altitude equal to Earth’s radius.
(i) Explain how pressure is exerted by | 03

the movement of gas molecules?
(iii) | Write three examples of resonance |01+01

from everyday life. +01
(iv) | The fringe spacing between the | 03

central maxima and 1% minima is

2 mm. If a light of 500 mm is used

then find the separation between

the slits. (The distance between the

slit and screen is 1 m).
(v) Define mutual inductance. Write its |01+01

formula. Also define its unit. +01
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FBISE model paper | Section B Q2(vi) OR | 3 marks

Q.2 Questions Marks Questions Mark
(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attached toa | 1.5
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm. | +1.5
altitude equal to Earth’s radius. The restoring force is 60 N when the
displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and
acceleration at x = 12 cm.
(i) Explain how pressure is exerted by | 03 | OR [Write any three conditions for |01+0]
the movement of gas molecules? observing interference fringes? +01
(iii) | Write three examples of resonance [01+01| OR |List three uses of capacitors in |01+0]
from everyday life. +01 household appliances. +01
(iv) | The fringe spacing between the | 03 | OR |A network of five capacitors, each of | 03
central maxima and 1% minima is capacitance C is connected to a 100 V
2 mm. If a light of 500 mm is used supply, as shown in below figure.
then find the separation between Determine the equivalent capacitance
the slits. (The distance between the of the - - -
slit and screen is 1 m). network. I
! L 1] y 14!] {
o B
(v) Define mutual inductance. Write its |01+01| OR |Define gravitational field strength. {01+01
formula. Also define its unit. +01 Also write its formula and define its | +01
unit.
(vi) | When electrons are accelerated | 03 | OR |AC voltage across a 0.5 pF capacitoris | 03

through a potential difference of
10° volts in an X-ray tube.
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16sin(2x10°) V. Find its capacitive
reactance.




FBISE model paper | Section B Q2(x) OR | 3 marks

Q.2 Questions Marks Questions Mark
(i) Calculate the orbital speed of | 03 | OR |A body with mass 800 g attached toa | 1.5
satellite orbiting the Earth at an spring, vibrates with amplitude 30 cm. | +1.5
altitude equal to Earth’s radius. The restoring force is 60 N when the
displacement is 0.30 m. Find out its (a)
angular frequency (b) velocity and
acceleration at x = 12 cm.
(i) Explain how pressure is exerted by | 03 | OR [Write any three conditions for |01+0]
the movement of gas molecules? observing interference fringes? +01
(iii) | Write three examples of resonance [01+01| OR |List three uses of capacitors in |01+0]
from everyday life. +01 household appliances. +01
(iv) | The fringe spacing between the | 03 | OR |A network of five capacitors, each of | 03
central maxima and 1% minima is capacitance C is connected to a 100 V
2 mm. If a light of 500 mm is used supply, as shown in below figure.
then find the separation between Determine the equivalent capacitance
the slits. (The distance between the of the - - -
slit and screen is 1 m). network. I
! L 1] y 14!] {
s B
(v) Define mutual inductance. Write its |01+01| OR |Define gravitational field strength. {01+01
formula. Also define its unit. +01 Also write its formula and define its | +01
unit.
(vi) | When electrons are accelerated | 03 | OR |AC voltage across a 0.5 pF capacitoris | 03
through a potential difference of 16sin(2x10°) V. Find its capacitive
10° volts in an X-ray tube. reactance.
Calculate the minimum wavelength
produced.
(vii) | Define 15 | OR |Give three uses of X-rays. 01+01
(a) cryosphere (b) lithosphere. +1.5 +01
(viii) | What are the conditions required | 03 | OR |What is climate inertia? Give an |01 +0:
for pair production to occur? example of climate inertia in the
Earth’s climate system.
(ix) | What is the application of piezo- | 03 | OR |[Explain how electron microscopes | 03
electric effect in medical science? achieve very high resolution?
Briefly explain
(x) Why is the binding energy per | 03 | OR |Explain the role of a single capacitor in | 03

nucleon higher in nuclear fusion
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output of full wave rectifier circuit.




FBISE model paper | Section C Q5 | 6 marks

Q.5 | What is rectification? Explain the 01+ 05
operation of a bridge rectifier as full
wave rectifier.

First Annual 2025 | Section B Q2(ii) OR | 3 marks

Differentiate ‘statically induced emf and ‘dynamicallyg
- induced emf’. lllustrate your answer with example. .03
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First Annual 2025 | Section B Q2(v) | 3 marks

(v) How can a galvanometer be converted into ammeter? :
' Draw diagram as well.

: 2+1
First Annual 2025 | Section B Q2(vi) | 3 marks
(vi) What are the causes of power losses in Transformer?
i Write any three. | 03
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First Annual 2025 | Section B Q2(vi) OR | 3 marks

al. JUTOD Wi DAl L. TUUIIY 3 IVIVUUIUD VI OLSTI L 1)

A pure inductor is connected across a 10V, 200Hz AC
Supply and the current flowing through it is measured

03

as 0.4A. Determine the value of its inductance.

PP TR G SRS U S Y SRR

| PURR e }

PR |

First Annual 2025 | Section B Q2(xiii) | 3 marks

g ouy o,

(xiii}; In RL series circuit, will the current Lag or Lead the
voltage? lllustrate your answer by drawing waveforms; 142
and phasor diagrams.

2V HNA Y NaAadiian ha Aveavanninan far mmAviniime Anbeod mAAe
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First Annual 2025 | Section B Q2(xiv) OR | 3 marks

| Wnte any three factors affecting the magnitude of the
induced emf. 03

First Annual 2025 | Section C Q3 OR | 7 marks

| What is AC generator? How is an AC generator used ;
o produce an alternating current? Explain with the heIp 2+3
f graph between instantaneous emf and time. L2
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First Annual 2025 | Section C Q4 | 7 marks

Q.4 | Construct phasor diagrams and impedance diagrams
of an R-L-C series circuit. Determine formula for
impedance, phase angle and power factor.

2+5
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First Annual 2025 | Section C Q6 OR | 6 marks

What is rectification? Describe the use of diodes for half
and full wave rectification with circuit diagrams.

2+2
+2

First Annual 2025 | Section B Q2(iii) | 3 marks

(iii) | Write impedance equation for RLC Series circuit. What
can be stated about impedance and current in a circuit

at resonance condition?

03

PN VA !l oo £ e el 10aled mlmmd o Llobmn el mm o f
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First Annual 2025 | Section B Q2(iv) OR | 3 marks

OR Briefly describe a circuit which will give continuously

varying potential. 03
Alrita anvs thraa raciilte Anf enarial thanns ~f ralativitv
First Annual 2025 | Section B Q2(ix) | 3 marks
(ix) | The value in Amperes of an alternating current is given
by an equation I=2Sin(50nt). What is the peak value of; 03

current? What is the frequency(f) of AC supply?

[3'3) If a narenn awallnwe an aonarticle and a R-nartirle
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First Annual 2025 | Section B Q2(vii) | 3 marks

AV IGI T DG TGO,

What is self-inductance? Write its Sl unit. Enlist two
actors affecting the inductance of a coil.

First Annual 2025 | Section B Q2(viii) OR | 3 marks

BMAY TTIIMI T I WMWY W T W AT W W M A

03

In an RC-Circuit, will the current lag or lead the
OR | voltage? lllustrate by drawing waveform and phasor

diagram.

03

P PN N —— ~mmal

L 1 < SRR 4 P hmbicimmm
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First Annual 2025 | Section B Q2(xi) | 3 marks

Calculate the voltage B A
£2in the circuit by €, J— -L £,=40V
using Kirchoff's
Voltage Law (KVL) g ) g 03
when /=0.2A. " 1 5
< «
C D

First Annual 2025 | Section B Q2(xii) OR | 3 marks

If a transformer is connected to a steady (DC) supply,
OR | no emfis induced across the secondary coil. Why? : 03
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First Annual 2025 | Section C Q5 OR | 6 marks

OUIIGIIALIV Uiayl G,

A coil having a resistance of 7€ and an inductance of
31.8mH is connected to 220V, 50Hz AC supply.
OR ' Calculate: a) The circuit current

b) Phase angle

c) Power factor

06

Elmee. f;m alemcem de mmmmm bl af almadomn dmbmeantan
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First Annual 2025 | Section C Q5 | 6 marks

; smrsangisarss

Q.5 | What is meant by motional emf? Compute emf
. across the ends of a conductor of length L that
' moves at a steady speed of ‘v’ at right angle to a
. uniform magnetic field.

Second Annual 2025 | Section A Q6 | 1 mark

145

Which physical law relates current through a

Kirchhoff's

.6' conductor to voltage and resistance? Ampere’s law ;Faraday's law |, Ohm'’s law
ThaA fArnn An A mitewmmd ama S0 S i
Second Annual 2025 | Section A Q8 | 1 mark
According to Faraday’s law, the induced emf Sf;ﬁ 0; of Inverse of Square of Magnetic flux
is proportional to the: . magr?etic flux |Magnetic flux {magnetic flux 9
fom mon A/ aleal it Ao LMo 0 L s
Second Annual 2025 | Section A Q9 | 1 mark
In an AC circuit, the voltage and current are . . -~ -
out of phase by 90° when the circuitis purely- Inductive Conductive  ;Resistive Capacitive
Second Annual 2025 | Section A Q15 | 1 mark
15. Conversion of A.C into D.C is called: ;Oscillation Rectification iModuIation éAmpIiﬁcation
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Second Annual 2025 | Section B Q2(ii) | 3 marks

(ii) ! State Faraday's law of electromagnetic induction andf
| give one practical application. E

P
2+1EOR§

Second Annual 2025 | Section B Q2(iv) OR | 3 marks

A 60V resistor is connected across A.C supply of 220V.
Calculate the current drawn from the supply and the
power consumed by the heating element.

Drinflu Avalain ¢ha teadlsimn af cabmcation cao ol
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Second Annual 2025 | Section B Q2(vii) OR | 3 marks

How are eddy currents produced? Explain briefly. i
L 03

Second Annual 2025 | Section B Q2(viii) | 3 marks

Differentiate between nuclear fission and nuclear

(viii)! Differentiate between self-induction and mutuali 1.5 1.5
induction. Draw also their circuit diagrams. + OR | fusion reactions with examples. +
. 1.5 1.5

{ix} | Distinauich heatwesn enft and hard farrnmannatia
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Second Annual 2025 | Section B Q2(x) OR | 3 marks
1.9

Bneﬂy explain the construction and working of a
transforrner Lo142

Second Annual 2025 | Section B Q2(x) | 3 marks

(x) What is meant by rectification? Draw circuit diagram of
a half wave rectifier using diode.
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Second Annual 2025 | Section B Q2(xii) OR | 3 marks

ew

1+1+1 OR | of RL series circuit.

What is meant by impedance? Draw phasor dlagram

142
Second Annual 2025 | Section C Q4 | 7 marks
Q.4 | Explain with derivation the behaviour of a pure
inductive AC circuit and draw its phasor diagram. 5+2 | OR
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Second Annual 2025 | Section C Q5 | 6 marks

Q.5

Describe a PN junction and discuss its forward and
reverse biasing with diagrams.

242+

OR

Explain the implication of mass increase, time dnlatlon i
and length contraction for space travel.

First Annual 2026 | Section B Q2(iii) OR | 3 marks
|_TOr DOUI 1Y WIS U1 paul unigicnue, i

Explain the function of capacitor in bridge rectifi er

circuit.

03

Apollo | original FBISE source crops | 93

'2+

+2



First Annual 2026 | Section B Q2(iv) | 3 marks

resondnce.

What is self-inductance? Also write its Sl unit and 142

the factors upon which it depends.

First Annual 2026 | Section B Q2(ix) OR | 3 marks
15 Draw labelled wave form and phasor diagram
+ OR | between applied voltage and current for pure
15 inductor A.C.

T e iiihlal ldam Adama A smdd ALiE AvhilibAad s A ~bAr
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First Annual 2026 | Section B Q2(v) OR | 3 marks

DUHAWG VI LAl

How does doubling the frequency affect the

capacitive reactance? Show mathematically. 03
$0cies muam A cmii;a srmmal f lmamamina inbarnal lhAA
First Annual 2026 | Section B Q2(xiii) OR | 3 marks
e grapiy
o Distinguish graphically between half-wave and full-| 1.5+
R 1 wave rectification. 1.5
e i nlbana ~El r [o
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First Annual 2026 | Section C Q5 | 6 marks
MAPIWIVINIY 1M I SR

In an RL series circuit, will the current lag or lead
the applied aiternating voltage? Explain thej 2+2
answer with phasor diagram. Also find an| +2
expression for the impedance of RL series circuit.
a What iec maant hv Radiant Fluy Intancitu? Haw it

First Annual 2026 | Section B Q2(iv) | 3 marks

LAY Ul TaUuiv Slauvin g | i

(iv) | What is mutual inductance? Also write its St unit
and the factors upon which it depends.

1+2
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First Annual 2026 | Section B Q2(ix) OR | 3 marks

I R R e e e Ty

OR

An AC circuit consists of pure resistance of 20 £ and is
connected across AC supply of 220V, 50Hz. Calculate:
a. Peak value of voltage.

b. Peak value of current.

mras mamam Wlacla dlamlancwenmt latsr lha tinnd b dabammai;n

First Annual 2026 | Section B Q2(xiii) OR | 3 marks

examples.
Distinguish between peak value and root mean square 1.5
OR | (rms) values of alternating voltage. 1+5 -

Nadiira tha annivalant] C= auF
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