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APOLLO

Physical Quantities and Measurements

Domain A: Measurements



FBISE model paper | Section A Q1 | 0.5 marks

1.

Which of the following is the
derived unit of density in

m?/kg

m®/kg

kg/m?®

kg/m?

terms of Sl base units?

FBISE model paper | Section A Q2 | 0.5 marks

Students are dropping a ball
from a height close to the
ground to calculate the value
of g. Students get slightly
different values each time
under similar conditions.
This is because of:

lack of
skills

uncertainty in
measurements

temperature
variation

variation
in the
value of g

FBISE model paper | Section A Q3| 0.5 marks

A physical
dimensions [MLT?] .
corresponds to:

quantity has
This

energy

force

pressure

power

FBISE model paper | Section A Q5 | 0.5 marks

A student calculates the
kinetic energy K of a moving
body using K:% mvZ. If both
m and v contain individual
percentage uncertainties of
5% respectively, what is the
total percentage uncertainty
in the calculated Kkinetic
energy K?

5%

10%

15%

20%

FBISE model paper | Section A Q6 | 0.5 marks

""" I

The homogeneity of the
equation s = ut + %at2 is
checked by:

comparing
numerical
values
only

comparing
dimensions of
variables

Analyzing
coefficients
of variables

plotting
s versus t

FBISE model paper | Section A Q7 | 0.5 marks

A measurement, which on
repetition gives same or

nearly same results, is called:

accurate
reading

average
reading

precise
reading

estimated
reading

o O O O
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FBISE model paper | Section A Q8 | 0.5 marks

Il Bt N e e — -

The fractional uncertainty in
the given length
L+ AL =20m+0.1m

0.05

0.1

0.15

0.5

o O O O

is:

FBISE model paper | Section A Q12 | 0.5 marks

12.

Rod A has a length of
(12.0 £0.2cm) and rod B has
a length of (8.0 + 0.3cm).
Their combined length is
given as:

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

Q.2

20.0 £0.5
cm

Answers the following parts briefly.

20.0 £0.2
cm

(i)

Briefly explain ‘precision’ and ‘accuracy’ with a

diagram.

1x3

- . P

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

. arAAn

Use dimensional analysis to prove the equation

P = pgh is dimensionally homogeneous.

03
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20.0 £0.3
cm

20.0 £0.1
cm

o O O O




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

(i) | Show that the equation P = pgliis dimensionally
homogeneous.

03

P Tiain £av AN llhentinma ~Af A aimnla nandiihim ie 17 Re

First Annual 2025 | Section B Q2(ii) | 3 marks
H i TTUITIVYCSIICUUD.

(n) . Time for 10 vibrations of a simple pendulum is 17. 63

. Least count of stop watch is Q.1s. Find time period of| A

simple pendulum. Also determine uncertainty in it.
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First Annual 2025 | Section B Q2(viii) | 3 marks

Volt  Newton

how that: =
Show meter  Coulomb 03

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

launch velocity.

The energy of photon is given by E=hf, find the
(vi) dimensions of Plank’'s constant h, where f is
frequency. '

03

OR

A point source of sound emits sound energy at a rate
of 15 W. Calculate the intensity of sound at a.distance

of 4 m from the source.

03

A hall nf mace 19N a ic mlancad framm A hainkht AF 90 oL &
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First Annual 2026 | Section B Q2(i) | 3 marks

l(i) {Deduce the dimensions of & from Coulomb’s law|

Il

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

03

A body of mass(272+0.1)kg has a volume of

OR | (2.0+0.1y’ . Calculate the density of the body? Find
uncertainty in the density measurement.

03

In tharmardunmamine riafh: Aasarikha:
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First Annual 2026 | Section B Q2(viii) | 3 marks

U WL W UVHIT WL W UTT WAl G

| i
;What is meant by precision? Also write the Find the area of the parallelogram whose adjacentl

'g’(gggﬁ,‘gﬁ of taking multiple readings in an | .., | oo |sides are given by the vectors: A= (i +6]+2k)m and[ 03
i i R= (71 -+ 1 o+ Ql'\m
First Annual 2026 | Section B Q2(i) | 3 marks
(i) Deduce the dimensions of universal gravitational Describe any three properties of dot product of two
constant (G) (F Gm'm’) 03 | OR |Vectors. 1x3
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First Annual 2026 | Section B Q2(v) OR | 3 marks

03

OR

Differentiate between accuracy and precision ¢
measurements. (Give a graphical example)

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

IVYY MM LAY

(viii) | Write any three limitations of dimensional analysis. 03
FBISE model paper | Section A Q1(i) | 1 mark
i Which of the following quantities | Torque and SStrriE;ss and Angle and Strain and
' are dimensionally similar? work pring length pressure
constant
FBISE model paper | Section A Q1(ix) | 1 mark
iXx. | What is the base unit of pressure? | kgms™ kgmst kgm1s2 kgm?s2
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FBISE model paper | Section B Q2(i) | 3 marks

(i) | An equation is dimensionally correct. | 03

Does it mean that equation is necessary
correct?

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

(v) | What is effect of radius of cross section | 03 OR | Radius of sphere is measured with a | 03
of conductor on its resistance? screw gauge and is substituted in the
formulae of its surface area(A=nr?) and
volume(V=4/3nr). Which of the two
results will be more accurate?
First Annual 2025 | Section A Q1 | 1 mark
(! Dbt : ~ : nd : ~ : nd
1. Which pair has the same dimension? ‘Workand  :Forceand :Torque and :Work and
) ) ' power ‘forque ‘power renergy
The lenath of hndv is measured as 3 81m if! . : :
First Annual 2025 | Section A Q2 | 1 mark
| PVYVGH Wiyuco | PVYVGH |SGLICI Y
The length of body is measured as 3.51m, if: { !
2. the accuracy is 0.01m, then the percentage 3.51% 0.35% 10.28% 128.65%

uncertainty in the measurement is: i

A farra Af 1N Nl malbae an annla ~f 2N0 wiith
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First Annual 2025 | Section B Q2(xi) OR | 3 marks
|_Ine pat 1end 1o detlect?

i an equation is dimensionally correct, is that|
! equation a right equation? ‘ '

i
i

First Annual 2025 | Section C Q4 | 6 marks
QoL LYY TAQIHHINITD dilIU [UUL PIVPEIUES.
The length of a pendulum is (1.5£0.01)m and the
acceleration due to gravity is taken into account as
(9.8+0.0D)ms™*. Calculate the time period of the
pendulum with uncertainty in it.

What ic Marnate anmina® Cunlain da imeleioa e

Apollo | original FBISE source crops | 11



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

(i) Briefly explain the difference between systematic State New
- lerrors (including zero error) and random errors with{ 03 | OR the law o
- suitable examples. example.
fiiv. NAecnriha tha haad ta_tail riilla fAar vantar additinn with Riva anv tl
Second Annual 2025 | Section C Q3 | 7 marks
TEIETSTKFRT TTTT ST T - . .
Q.3 iCheck the homogeneity of following equations using
| dimensional analysis: 07
f ¢ .
‘ a. T=2n\/—;— b. 2aS =V} -V}
K PR § e AN _l_ . —n INaf Maadi.ad ..,:u-. At lAmat fAnr
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First Annual 2026 | Section B Q2(ii) | 3 marks

(iiy  |Show that the equation for liquid pressure is P = pgh

03
dimensionally comect.
(ifi) {The magnitude of dot and cross product of two vectors
First Annual 2026 | Section B Q2(xii) OR | 3 marks
The length of a pendulum is (100£0.1)em. If
03

OR | acceleration of free fall is (9.8+0.lms™. Calculate
percentage in time period of the pendulum.

Noae the tancinn in tha strina of a swinaina pendulum
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APOLLO

Vectors

Domain B: Mechanics



FBISE model paper | Section A Q4 | 0.5 marks

The direction of the vector

-

4. A =30+ 4j relative to the 30°
X-axis is approximately:

37°

41°

53°

FBISE model paper | Section A Q9 | 0.5 marks

The equation

|A . B|= |A x B is consistent
9. when angle between vectors 30°
Aand B is:

FBISE model paper | Section B Q1 | 4 marks

45°

Using commutative property, distinguish
between scalar product and vector product
of two vectors. Give mathematical
justifications for both.

2+2

Apollo | original FBISE source crops | 15

60°

90°

O O O O



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

Verify that:i(;l{j)z +(AxB)* =(4B) 03

First Annual 2025 | Section C Q3 | 7 marks
""" ‘UOV wvi ul AN ATl 1D 1V TITLTODAl y. WAl IuIvalcd vail 1iianc I.I-

Q.3 ; State and explain vector product with an example. §
- Also show that Ax B % Bx A4 ’
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First Annual 2025 | Section B Q2(iii) | 3 marks

(iii) | Under what condition the rectangular (perpendicular) 03
components of a vector have same magnitude?
First Annual 2025 | Section B Q2(viii) OR | 3 marks
Find the power delivered by an engine for attaining
OR | velocity= (4i +57) m/s while it exerts a force= | g3

(81 -2))N.
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First Annual 2025 | Section B Q2(xiv) OR | 3 marks

State the characteristics of vector product. 03

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

OR Find the power delivered by the engine for attaining

velocity (2,3) m/s, while it exerts a force (7,-3) N. G
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Second Annual 2025 | Section B Q2(ii) | 3 marks

. o i mrm e rm———- R e L)

(ii) What is meant by dot product of two vectors? Give 1x3
mathematical expression and one example. - x

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

[ Describe any three properties of cross product of two i
i vectors.
k| |

|
1x3 ;
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First Annual 2026 | Section B Q2(iii) | 3 marks

i(iii)

[ Show that: 4B=4,B,+A4,B,+A,B,

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

OR

Find the area of the parallelogram whose adjacent
sides are given by the vectors: 4=(i +6; +2k)m and

B=(Ti+j+5k)m .
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First Annual 2026 | Section B Q2(i) OR | 3 marks

~ -

i(i) |Deduce the dimensions of universal gravitational

N

I Describe any three properties of dot product of two

1x3 l

mm. OR ‘ vectors.

constant (G). (F = G—‘—,l\

First Annual 2026 | Section B Q2(iii) | 3 marks
iy gy M Y LTI U M vy e

(iii) |The magnitudes of dot and cross product of two How a seismometer uses electromagnetic induction
vectors are 63and 6 respectively. Find the angle| 03 | OR |to detect earthquakes? Explain briefly. 03

between the vectors.

i) In A enianra avnarimant A 2NN LA wiatar ranbat i
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First Annual 2026 | Section B Q2(iv) OR | 3 marks

|
03IOR§

iu e PUWUI ucnvoicu Uy uie Cllylllc i dlelllng
velocity (3,4) ms2 while it exerts a force (8, -2) N.

FBISE model paper | Section A Q1(xvii) | 1 mark

WhenFx=3Nand F=5N

then Fy = 6N

XVii. 8N

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

2N

4N ‘OOOO

(i) | An equation is dimensionally correct. | 03 OR
Does it mean that equation is necessary

Apollo | original FBISE source crops | 22

Find cross product of two unit vectors | 03
at 0° and 90°.



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

(iii) | Write the characteristics of
product.

scalar

03

First Annual 2025 | Section A Q3 | 1 mark

MWL LI AT W LI L INT .

e .
A force of 10 N makes an angle of 30° with

x- axis. The magnitude of x- componentis: !

5N

8.66 N

o
z

iZero N

Raciiltant af hun farrae 2NN and ENN antina

First Annual 2025 | Section A Q4 | 1 mark

Resultant of two forces 20N and 50N acting!

4 simultaneously on a body CANNOT be:

120N

A 7 b haudims hall AvinAriAanana A At Savaan

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

Show that: le B"z +‘2.1—§'2 = 4B

Apollo | original FBISE source crops | 23
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{40 N
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First Annual 2025 | Section B Q2(v) OR | 3 marks
N v

The magnitude of dot and cross product of two

vectors are 6v/3 and 6 respectively. Find the angle
between two vectors?

le it naceihla fAr a narean $a Aictinariak kakoae ~

First Annual 2025 | Section C Q3 | 7 marks

Explain scalar or dot product of two vectors with at
least two examples and four properties.

The lanath Af 2 nandilim ie /1 LN AN mnd dlan
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First Annual 2025 | Section C Q3 OR | 7 marks

How can resultant of two or more vectors be obtained
by their rectangular components?
What ic NAnnlar affant? Cvnlain it fartha ~Aaecan s oam,

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

DUILAQNIT TAQITIMYITO.

(i) ! Describe the head-to-tail rule for vector addition with

- . 2+1
a simple diagram.

130 MNrmur Aand intarnrat a ualanibh: Hima aranh Af an Ahiant
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Second Annual 2025 | Section C Q4 | 6 marks
. vy . ‘

Q4 %Explain' Scalar or Dot Product with at least four]

[properties and two examples. ; 06
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Second Annual 2025 | Section C Q5 OR | 7 marks

|
{Describe vector addition by rectangular components:
lwith the help of a diagram. Determine the relations for
Imagnitude of resultant vector and its direction. How is

OR iits final angle calculated?

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

A peddier is pushing a trolly on a horizontal road with a 15
force of 50 N making 30° with the road. Find the} 7
horizontal and vertical components of force? 15

Apollo | original FBISE source crops | 27
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First Annual 2026 | Section B Q2(vii) OR | 3 marks

OR

Briefly explain vector product of 2 vectors. Give one
example.

2+1 !

Rriaflv  evniain_anaidlar  velncity  and  anaular
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APOLLO

Translatory Motion

Domain B: Mechanics



FBISE model paper | Section A Q10 | 0.5 marks

In the presence of air
resistance, how does the
horizontal component of a | remains | continuously | continuously | decreases, OO0 0 O
projectile's velocity change | constant decreases increases then

during its flight? increases

10.

FBISE model paper | Section A Q11 | 0.5 marks

Distance covered by a freely
| falling body in 2 seconds is: | O™ 196m 39.2m | 441m |O O O O

FBISE model paper | Section A Q57 | 0.5 marks

A projectile is launched with an initial speed of 200 m/s at an angle of
30° with the horizontal.

Scenario for MCQs #
Max Height

57to 60
Vi
£ o 3
Range
Determine the time of flight
57. of the projectile. 10.41s 20.41s 30.52s 0.41s O O O O

FBISE model paper | Section A Q58 | 0.5 marks

| A projectile is launched with an initial speed of 200 m/s at an angle of
30° with the horizontal.

Scenario for MCQs #

57to 60 Max Height

Vi

A
\ 4

Range

Find the peak height of the

orojectile 210.2 m ‘ 310.2m ‘ 410.2m ‘ 510.2 m ‘O O O O‘
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FBISE model paper | Section A Q59 | 0.5 marks

A projectile is launched with an initial speed of 200 m/s at an angle of
30° with the horizontal.

Scenario for MCQs #

57to 60 Max Height

A 4

Range

Calculate the  maximum

59. | horizontal displacement of | 2534.7 m 3534.7 m 45347m | 5534.7m | O O O O
the projectile.

FBISE model paper | Section A Q60 | 0.5 marks

A projectile is launched with an initial speed of 200 m/s at an angle of
30° with the horizontal.

Scenario for MCQs #

57to 60 Max Height

Range

Find the time for projectile to
reach its maximum height.

10.20 s ‘ 20.41s ‘ 30.52s ‘ 041s ‘O O O O‘
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FBISE model paper | Section B Q2 | 4 marks

g e — e - —— -

2 | An aero plane while flying horizontally
drops a bomb when reaches exactly above

04

the target but misses it. Explain why?

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

The velocity- of a missile traveling at 1500 ms™
increases to 5000 ms” after moving through a
distance of 70 km. Calculate the time for the missile

03

to reach this velocity.

VAL s ta s mmad  Li: fmmmmmmoailiiald PR | [ N
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First Annual 2025 | Section C Q3 OR | 7 marks

‘What is meant by projectiie? Derive the
i mathematical expressions of following for projectile
| motion:

f i) Time of flight

ii) Range and maximum range of projectile

142
+

P Ctatn uinrl, Aannrav thanram Cunlain this thanrnen fAr

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

R

Discuss the motion of two bodies after collision when
m<<pz and V>=0.
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First Annual 2025 | Section C Q3 | 7 marks

\uae Ul gldpll PAPEI 1D 1IUVL 1ITLTIDAl Y. Wai luiuailed varl ||-|ur\c u'nvu WIVIL MM VI GV VWL 18 Y ey
i . Q.3 | What is meant by projectile? Determine the | What is meant by electric field strength? Show that:
' | expressions for velocity and displacement of a  1*4 | og | —AV 07

| projectile thrown horizontally from a certain height. +2  E=

Ar

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

A rabbit jumps over an object 0.7 m high:

orR | @ Considering just its vertical motion, calculate its
: vertical speed when it leaves the ground.

b. How long a time it stays in the air?

- Rriaflv avnlain tha annlicatinne Af Nannlar CHAAE ini 4 =1

142
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Second Annual 2025 | Section B Q2(v) OR | 3 marks

laual arid asuuliuiiy.

OR

A projectile is launched horizontally from the top of a
50 m high cliff and lands at a distance of 20 m from the
‘base of the cliff. Determine the magnitude of the
launch velocity.

A nnint cniienn Af cacind Amadbn AaxSd AR 0T S0 ITITT

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

(xi)

Determine the relationship for maximum height of a
projectile.

03

An nhiart havina a nat rharaa Af 2200 ia nlaanAd fn ~
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First Annual 2026 | Section B Q2(vii) | 3 marks

(vii) |A 5 kg shell is fired with a muzzle velocity of 700ms™
from the gun barrel 2.4m long. Calculate the average

value of: 03
The acceleration
The time to come out of the barrel
Hiiiiy iWhat i@ maant hv  nraricinn®?  Alen  airita  tha
First Annual 2026 | Section C Q3 | 6 marks
e
[ Q.3 {Derive expressions for:
a. Range of projectile and
b. Height of projectile
3+3 OR
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First Annual 2026 | Section B Q2(vii) | 3 marks

AU MUIIRAL W I G WIS LW WS IV LG

(vii) |Evaluate effect of air resistance on projectile motion.

Show graphically. ks

First Annual 2026 | Section C Q4 | 6 marks

Q.4 {Describe elastics collision in one dimension. Derive
relation to show the relative velocities before and afteri 1+5
collision.

N R iQtata wiarkina nrinninla Af Marmade Cnnina With tha
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FBISE model paper | Section A Q1(iii) | 1 mark

Projectile  motion is  two-

iii. dimensional motion under | Air resistance | Gravity !—|or|zontal Velocity
. distance
constant acceleration due to
FBISE model paper | Section A Q1(iv) | 1 mark
jy, | Aturtle travel 45cm in 20 minutes, | o, 90cm/h 135¢m/h 15¢mvh

its average velocity will be:

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

(vii) | Find the angle of projection of a | 03
projectile for which the maximum height
and corresponding range are equal?
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FBISE model paper | Section C Q3 | 6 marks

Q.3 | Explain elastic collision in one | 02+ 04
dimension and prove that for two bodies
colliding elastically, relative speed of
approach before collision is equal to
relative speed of separation after
collision.

First Annual 2025 | Section A Q6 | 1 mark
Ul OV IN. VVIIdL Wil UE IS dULBIST AUl £ )

A ball with original momentum +4.0 kgms™: :
hits a wall and bounces straight back without:  , ; 4N
losing any kinetic energy. The change in: i ' s

+8 Ns —8 Ns
momentum of the ball is: ' H

e m lem Ml LML VTt Tt oAl __gr_ .
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First Annual 2025 | Section B Q2(iii) | 3 marks

Can the velocity of a body reverse the direction when Z
acceleration is constant? If you think so, give an}
example.

First Annual 2025 | Section B Q2(iv) OR | 3 marks
LSO I Ue Siing.

Show that the relation between maximum height

. . o gT?
and time of flight of projectile is H = ik
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First Annual 2025 | Section B Q2(iv) | 3 marks

i Calculate the angle of projection for which klnetlc
| energy at summit is equal to one fourth of its kmetlc
energy at point of projection. i

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

1 HYTIL UdCU,
Modern cars are not rigid but are designed to have
‘crumple zones” (irregular fold) that collapse upon

; impact. What is the advantage of this design?

i A cricket hall mnuas hact an nhesnrar fram 1af e
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First Annual 2025 | Section B Q2(v) | 3 marks

A body of mass 2.0 kg is dropped from rest position
5 m above the ground. What is its velocity at height
of 3.0 m above the ground?

1 p3

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

Briefly expléin the difference between systematic
Lerrors (including zero error) and random errors with
suitable examples.

03

OR

State Newton's Third Law of Motion. How it leads to
the law of conservation of momentum? Give one
example.

1+2

Mae il bl m emmd dn bnil viiln Sav vvnaban madAdidiam waddh
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Second Annual 2025 | Section B Q2(iii) | 3 marks

TR e dhetiel - i

%,(iii) Draw and interpret a velocity—time graph of an object}
f ' moving with uniform acceleration. How can the slope

| of this graph be used to find acceleration? 1
Second Annual 2025 | Section B Q2(ix) | 3 marks
. i Ulilal voivwiLly . H
(ix) erive the relation to determine the maximum Range :
i iof projectile. | 03
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First Annual 2026 | Section B Q2(iii) OR | 3 marks

oR Determine horizontal and vertical component of velocity 03
of a projectile when launched horizontally.
What i=  relation between Toraue and Angulari ..

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

ST
Derive a mathematical relation for height of projectile. 03

o e ey — e
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First Annual 2026 | Section B Q2(vii) | 3 marks
nnear momenwm.

(vil) [If two balls of equal masses have elastic coliision in one

dimension, calculate velocities after collision. 03
{viii) 1A hall of mass 100 a i’ thrawn verticsllv nnward at a
First Annual 2026 | Section B Q2(viii) | 3 marks
M IS DIV WCRIVMIALIG VEIWVAWAUGD GHGTE WILIDIVE 1
(viii) |A ball of mass 100 g is thrown vertically upward at a
speed of 25ms™ . If no energy is lost, determine the| 03

height it would reach.

{ixY " [White anv three characteristics of waves.
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APOLLO

Rotational and Circular Motion

Domain B: Mechanics



FBISE model paper | Section A Q18 | 0.5 marks

18.

In angular motion, the angles
are expressed in radians
because:

Radians
are easier
to
measure

Radians being

more natural than
and consistent

Radians are

aratio are smaller

degrees

Radians
were used
in ancient

maths

FBISE model paper | Section A Q55 | 0.5 marks

55.

A skater is spinning rapidly
on ice with angular speed

(w1 = b5rad/s) having her
arms tucked. Her initial
moment of inertia is

(1, = 2kgm?). If she suddenly
extends her arms outward,
her moment of inertia
becomes (I, = 5kgm?). What
will be her new angular
speed m,?

FBISE model paper | Section A Q56 | 0.5 marks

56.

A centripetal force is a force
required to change a body's:

FBISE model paper | Section A Q61 | 0.5 marks

0.2 rad/s

Mass

5rad/s 2 rad/s

Speed K.E.

0.5 rad/s

Direction
of motion

Scenario for MCQs #

6l1to 64

A city installs a giant Ferris wheel of 1m radius in a
park. The wheel starts from rest and is uniformly accelerated by an
electric motor until it reaches its full operating speed. The time to
complete one revolution is 20 seconds.

wYe
w 0 O

N ¢

new amusement

61.

The angular velocity of the
wheel will be expressed as:

O O O O
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FBISE model paper | Section A Q62 | 0.5 marks

Scenario for MCQs #
61to 64

A city installs a giant Ferris wheel of 1m radius in a new amusement
park. The wheel starts from rest and is uniformly accelerated by an
electric motor until it reaches its full operating speed. The time to
complete one revolution is 20 seconds.

-t
w 0 O

62.

If the wheel turns through an
angle 6= 2rad, what is the
tangential distance covered

2m

Im

0.2m

0.1m

O O O O

by it?

FBISE model paper | Section A Q63 | 0.5 marks

A city installs a giant Ferris wheel of 1m radius in a new amusement
park. The wheel starts from rest and is uniformly accelerated by an
electric motor until it reaches its full operating speed. The time to

Scenario for MCQs #

6l1to 64

complete one revolution is 20 seconds.

wY¥e

@ 0 %

- ---

63.

A boy sitting in the wheel
moves at a constant speed
along a curved path. What
can be concluded about the
net force acting on the boy?

itis itis itis
. perpendicular | parallel to | opposite
It to the the to
IS direction of | direction of | direction © O OO0
ZEro. ) ) )
motion of motion of | of motion
boy. boy. of boy.

Apollo | original FBISE source crops | 48




FBISE model paper | Section A Q64 | 0.5 marks

Scenario for MCQs #

A city installs a giant Ferris wheel of 1m radius in a new amusement
park. The wheel starts from rest and is uniformly accelerated by an
electric motor until it reaches its full operating speed. The time to
complete one revolution is 20 seconds.

6lto 64 ‘ﬁt’b

64.

'\ -
During first 10 seconds from

‘t J
rest, the wheel covers an

angular displacement of

50 radians. What will be the | 0.1 rad/s® 1.0 rad/s? 17radis® | 15madi? | © © O O
angular acceleration of the
wheel?
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FBISE model paper | Section C Q9 OR | 6 marks

OR | What is moment of inertia? State and | 2+1
explain law of conservation of angular | +3
momentum.

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

hours. Calculate angular velocity of earth about its: 1+2
axis in radian per second.

—— . —_— N
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First Annual 2025 | Section B Q2(xiv) | 3 marks

Derlve the relation between torque, moment cf 1x3
: inertia and angular acceleration. P X

g(xw)

First Annual 2025 | Section C Q6 | 6 marks
bUIl{IIlully UGCIIVOU S

Q.6 | Why does an astronaut feel weightless in space'7 . Fiind the current flowing thr
¢ How can artificial gravity be produced in a satelhte”

© rircuit.
. For a satellite derive expression for angular velocity, | ™ i
. time period and frequency of satellite. 44 OR | 10V-|— 20Q

Apollo | original FBISE source crops | 51



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

What is meant by Gyroscope? Explain briefly.

03
First Annual 2025 | Section B Q2(v) | 3 marks
A space ship has diameter of 8m rotates about its Differentiate between conservative and non-
axis to produce artificial gravity of magnitude 03 conservative forces. Give examples. 03

17.47ms 2 in it. Calculate with which angular speed
the satellite rotates?

OR

M_ll.n tlm wnlabine hahisan~n tarmiin mamaoant nf
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First Annual 2025 | Section C Q5 OR | 7 marks

What is centripetal acceleration? Derive an
OR | expression for centripetal acceleration in terms of: 1+6
angular velocity “ @ "

[ ST PORDEEE S T DI o

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

o) Derive the relation for centripetal acceleration (a.) of 03
on a body moving in a circle of radius r with velocity v.
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Second Annual 2025 | Section C Q3 | 7 marks

Q.3 | What is meant by angular momentum? Determine the] 2+5
angular momentum of a rigid body.

N A iFvnlain tha Arinin Af tha farrae hahsrman arieeaed

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

P Nem vy wee e s

The front wheel of a tractor travels 700 revolutions
OR | while the rear wheel 280 in a time interval of 40
seconds. Find their angular velocities.

—— iDrive a realatinnehin hatwean tarmiia and annnlar
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First Annual 2026 | Section B Q2(x) OR | 3 marks

DCLVLIUD. T HIU LTI aliyuidl veIuuIueS.

15 | oR Drive a relationship between torque and angular
acceleration.

03

1K WAThAat e mAannt ke natantial aradiasé? Nariva s

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

Determine the equivalent value of 1 radian in 03
degrees.

Nariva tha ralatinn hahvaan Tarnna and annnlar

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

| i [ UCYIeES,
' Derive the relation between Torque and angular
2+1 | OR |acceleration. 03
First Annual 2026 | Section B Q2(xiii) | 3 marks
UITIMIL 1T aulviliativ LIILUIWD ¢ N HIDU U T, - 5
(xiii) | The orbit of an electron revolving around the nucleus The electric field at a point due to a point charge is 26
of an atoms is considered to be circular of radius 50 N/C and the electric potential at that point is 13
pm and the period of motion is 0.2 fs. Find out angular 03 | OR J/C. Calculate the distance of the point from the
velocity of electron (@) . charge.

FBISE model paper | Section A Q1(xiv) | 1 mark

Frictional
force

The force that acts on the body but

Xiv. . :
it does no work is called:

FBISE model paper | Section A Q1(xvi) | 1 mark

Moment of inertia of a spinning | Angular
body about its axis does not
depend on the:

XVi.
body
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Gravitational Centripetal .
force ‘ force ‘ Elastic force ‘ O O O O
Orientation of Distribution
Mass of body ) oftemass O O O O
the axis .
around axis



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

(xii) | Two spheres A and B are of the same
masses but the radius of A is greater than
that of B. Which one will require more
torque applied on it to bring into rotation
about their axes of rotation?

03
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FBISE model paper | Section C Q4 | 6 marks

Q4 IState law of conservation of angular | 01+03
momentum. Show that AL/At= 0 and | +02
angular momentum L is conserved for an
isolated system.

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

L A Tt A

H n " T
How many radians account for circumference of a !
circle? How many steradians account for ;

H
i .

PR N S r
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First Annual 2025 | Section B Q2(iii) OR | 3 marks

VGIVLILY VI UVUITED {
A string 1 m long is used to whirl a 100 g stone in a
horizontal circle at a speed of2 ms™. Find the

tension in the string.

Qhrur that tha ralabine habiicam omascios i 20T

First Annual 2025 | Section B Q2(vi) OR | 3 marks
MNCLWECT WU VEUIUIS 7

Is it possible for a person to distinguish between a
raw egg and a hard boiled one by spinning each on
a table? Explain briefly.

T wihat hainht ~an A ANN AT KA alna 186 A ARA 1o~
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First Annual 2025 | Section B Q2(vii) | 3 marks
VAILUIAIS SoLape veiulily dl surrace or tne moon.
Determine orbital speed of International Space Station
(ISS), if its orbitis 4 x 10 km above surface of earth.

Tha mann raunhriac armimd e b T i 20

First Annual 2025 | Section B Q2(viii) | 3 marks
LMY, I VITNILID T A LU AZE dUUVE SUTTIATE OF eann. ;

- The moon revolves around the earth in aimost a
 circle of radius 382400 km in 27.3 days. What is the
centripetal acceleration? ,
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Second Annual 2025 | Section B Q2(vii) | 3 marks
i H i

ii} %Derive the expression for centripetal acceleration
i 2 : l 03

Q. = —.

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

. -

(viii) ! What is orbital velocity? Derive the mathematical for

. 1+2
orbital velocity. *

JEINAY Maviiin $hm ralatinm da Aatarmina tha mavimiom Ranna
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Second Annual 2025 | Section B Q2(xi) OR | 3 marks

Briefly explain the phenomenon of weightlessness

4 . . 03
OR experienced by astronauts in orbit.
e = clinsala $mmble EN tiimviaa mAannAn thratinh A Aartain
Second Annual 2025 | Section B Q2(xiv) OR | 3 marks
i i How the horizontal component of the normail forc :
03

| OR

E provides the required centripetal acceleration?
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First Annual 2026 | Section B Q2(iv) OR | 3 marks

Of a projectiie WNen iaurcneuy notcutitaiy .,

What is relation between Torque and Angular

What is relaton between linear and angular 03 | orR 142
acceleration? Derive a mathematical expression. Momentum? Derive a mathematical expression.
Narnrar tha farmiiia far kinatic anarnv ~ 1 ~n | Explain work-energy theorem in a resistive medium. 142
First Annual 2026 | Section B Q2(iv) | 3 marks
i OF & PIUJCULIE WIITI IAU VI ISM 11
What is relaton between linear and angular 03 | orR What is relation between

acceleration? Derive a mathematical expression.

Momentum? Derive a mathemal
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First Annual 2026 | Section B Q2(ix) OR | 3 marks

Derive an expression of velocity of a Disc when it rolls

03
OR down an inclined plane. :
~_ TWith tha helo of one dailv life examole define damped| ..
First Annual 2026 | Section B Q2(viii) OR | 3 marks
- exampie.
Briefly explain angular velocity and angular | 15
‘OR | acceleration. Also their formuias. 1+5

Apollo | original FBISE source crops | 64




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

(x) A body will be weightless when the elevator falls down 03
just like a free falling body. Explain.
(xi) |Whv the terminal speed of a parachutist after onenina a
First Annual 2026 | Section B Q2(xiii) | 3 marks
(xiit) |What is torque? Explain why it is equal to the vector 03

product of force and moment arm.

{xiv)

Nifferantiate hatween fraa and farrad ncrillatinne with
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First Annual 2026 | Section C Q4 | 6 marks
€nas. vvnat is the position of point ot baiance.

] b
;, Q.4 | Define centripetal force and derive its relation.
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APOLLO

Physics of Solids

Domain B: Mechanics



FBISE model paper | Section A Q15 | 0.5 marks

A cable has a cross-sectional
area of 0.025m?. Calculate

15 the stress it experiences when | 2 x 107 2% 10° 2.5x 107 | 2.5x 10° 000 O
" | supporting a load of N/m? N/m? N/m? N/m?

5x 105N.

FBISE model paper | Section A Q16 | 0.5 marks
Two wires are identical
having same length and same
the cromsectionel area of | WIEAS | WireBis | BOTTIES RIS

16. ) . .

° wire B. If same stretching strrit(():rf;ed strr(ra]t(():rr;ed stretched § O 00O

force is applied to both wires, equally stretched

which statement correctly
describes the deformation?
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