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Short Questions

1. When a monkey jumps off a stationary car, he may fly off the motorcycle and driver in the

car. Why?

Ans:

This happens because of inertia. Inertia is the tendency of an object to resist changes in its state of
motion. When the monkey jumps, his body tends to stay in motion due to inertia, causing him to
continue in the same direction and speed as the motorcycle or car he, _j_[u_mp\ed Ifggﬂﬁ{ \\’\\92)
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2. Why are tree branches ﬁgfakej},—agdihg @awes\,-a_r_eﬁétached?
Ans: \ \\ ""-.“-. i\‘ \ \\‘,_'_\."-.-5 -

When a branch j,g\sh\ﬁi(\t:f&]fhﬁé.ﬁ?aﬁt‘h gxperiences motion while the leaves tend to remain at rest due
to inertia. ff}\iﬁ@ifggﬁénce in motion causes the leaves to detach from the branch and fall to the
ground. )

3. lllustrate Newton’s first law of motion on the stationary loaded bicycle.

Ans:

Newton’s first law of motion states that an object remains at rest or in uniform motion unless acted
upon by an external force. A stationary loaded bicycle remains at rest because no external
unbalanced force is acting on it to change its state.

4. Action and reaction forces are equal but opposite in direction. Are these forces always
acting in pairs? Do they cancel out? s
Ans: B _':: A\

Yes, action and reaction forces always occur in'_‘p“airs :accordmgto f:&iéwg@h:g thn‘dfaw of motion. They
do not cancel out because they act on diﬁfélrgr.}tg’-iqu"fél;lti;l\ F,§y 'é@rnﬁlé}_,jvﬁén you push a wall, the wall
pushes back with an equal at/rq@pposité“ f‘t‘)réél '\:-.\ A NS
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5. A person slips on a slippery floor. Why?
A person slips on a slippery ﬂoor because theré |$ very httlg fmctlon between the surface of the floor
and their feet. Friction prov(dﬂs the gfrp necessaljy to maintain balance, and its absence leads to

slipping. N * LB
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6. A man standing on the ice throws his bag. He wants to move out of this area. He throws his
bag in the opposite direction. Why?

Ans:

When the man throws the bag in one direction, the bag exerts an equal and opposite force on the
man, pushing him in the opposite direction. This is an application of Newton’s third law of motion.

7. Why are cricket gloves padded with foam?

Ans:

Cricket gloves are padded with foam to reduce the impact force when the ball hits the hands. The
foam increases the time of contact between the ball and the hands, reducing the force exerted on

the hands as per the equation F=APAtF = \frac{\Delta P{\Delta t}F= ﬁmﬁ: \ e \/\”“,‘;.l\‘ \
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8. Why are astronauts corfS)delrfedWeT%htLe@ﬁ e rrfoon? What about mass?
Ans: '
Astronauts are censit \n‘ﬁéﬁd we}ghtless on the moon because the gravitational force acting on them is

MRS

s
much weak\eridjah '6n Earth. However, their mass remains the same because mass is independent of
gravity.
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9. When Ronaldo kicks the ball, both Earth and ball attract each other with the same
magnitude of force. Why then does the ball move towards Earth and not the Earth?

Ans:

According to Newton's third law, the force exerted by the Earth on the ball is equal and opposite to
the force exerted by the ball on the Earth. However, the Earth’s mass is so large compared to the ball
that the acceleration of the Earth is negligible, while the ball accelerates significantly.

10. Why then does the ball move toward the Earth and not the Earth toward the ball?

Ans:

According to Newton's third law of motion, every action has an equal andﬂppos;tareactiQn When
the ball is kicked, it exerts a force on the Earth, and the Ear];h exerts an eQUal aridzoppomte force on
the ball. "
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The ball moves toward the Earth bé{;atfse\ the m‘ass 61' the Earth is significantly larger than the mass
of the ball. From NewtonF sécond Iaw (F—maF maF=ma), acceleration (aaa) is inversely
proportional tc maﬁ‘}. Jrn‘m‘nm) The Earth's mass is so immense that its acceleration due to the ball's

force is neglrg‘ible, while the ball, having much less mass, accelerates noticeably toward the Earth.

This is why we observe the ball moving toward the Earth, but not the Earth moving toward the ball.




Long Questions

1. State the first law of mo‘goh , Epr T
inertia? VY
Newton’s First taw ¢f [Vlclﬁon
Newton’s ﬁrstl states:

“An object remains at rest or in uniform motion in a straight line unless acted upon by an external
unbalanced force.”

This law emphasizes that objects do not change their state of motion unless influenced by a force.
Explanation
e At Rest: If no force acts on an object at rest, it will stay at rest.

e« InMotion: If an object is already moving and no external force acts on it, it will keep moving
in a straight line at a constant speed.

Why It Is Called the Law of Inertia
The law describes the property of inertia, which is the tendency of objects to resist chﬁnges in their
motion. Larger objects (with more mass) have greater inertia. T N SO\
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Examples in Daily Life = O
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1. AtRest: A statlonar\,d@atbél] \mﬂ hot mpveunféss klcked
‘- ', \ A '\ \ -. ___-. -
2. In Motion; \q\fhgnJa qan‘ Suddenly stops, passengers tend to move forward because of their
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Importance of the Law
This law helps us understand why seatbelts are necessary in cars (to counter the effect of inertia) and
why heavy objects require more force to move.

2. Define inertia. Why is it impartant to have knowledge of inertia in daily life? Elaborate your
answer with examples.

Definition of Inertia

Inertia is the property of an object to resist changes in its state of rest or motion. It depends on the
mass of the object—greater mass means greater inertia.

Importance of Inertia in Daily Life

1. Safety in Vehicles:

o When a vehicle stops sucldenly, passengers cGntrnua tio move forward due to inertia.
Seatbelts he]p pretect thé\m\by prmudmg a counter-force.

2, Handlmg ]avY C])bjects

A heavner object (e.g., a loaded truck) is harder to start or stop because it has more
inertia than a lighter object (e.g., a bicycle).

3. Games and Sports:




o Incricket, a fast-moving ball has high inertia, maklng it harder tﬁ da‘tch Gloves
reduce the force of |mpact A U AN N[ (o

Examples in Daily Life

1. Abook remalns sfahonary( on A table unless pushed.
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2. A rQL[l,nb ha‘li stops only when friction or another force acts on it.

3. Clothes are dried by spinning in a washing machine. The water continues to move outward
due to inertia while the clothes stay inside.

3. State and prove Newton'’s second law of motion. Deduce Newton’s second law of motion
from its first law.

Newton’s Second Law of Motion

The second law states:

“The acceleration of an object is directly proportional to the net force acting on it and inversely
proportional to its mass.”

Formula: F=maF = maF=ma, where:

o FFF =Force (N)

e mmm = Mass (kg) "i. \ m' =

\, .M-IP .\"
1. The }'ate of change of momentum is given by p=mvp = mvp=mv, where vvv is velocity.

2. Differentiating ppp: F=ApAtF = \frac{\Delta p}{\Delta t}F=AtAp.
3. Substituting Ap=mAv\Delta p = m \Delta vAp=mAv: F=m-aF = m \cdot aF=m-a.

Special Case (Deriving the First Law)
If F=0F = OF=0, then a=0a = 0a=0. This means no change in motion, so the object remains at rest orin
uniform motion. This is Newton’s First Law.

Examples

1. Pushing a cart requires more force for greater acceleration.

2. Aheavier object accelerates slower than a lighter object under the same force.
4. State Newton’s third law of mcmon ExpLaEm Wrth Exampfes frgam dally life.

Newton’s Third Law of Motion
This law states:

Lk

“For every actron, thpm :sl an E'quaf and oppos.fte reaction.”

Explanatlon " B
When one object exerts a force on another, the second object exerts an equal force in the opposite
direction. These forces act on different objects.




Examples in Daily Life

1. Walking: A QO ‘ AR J\

o While walkmg, yaLfr cht pusﬁ&s theground backward and the ground pushes you
forward V}nth ah equal fn:)rce
[\ l|
2. Swrmrﬂmg N
o A swimmer pushes water backward, and the water pushes the swimmer forward.

3. Rocket Propulsion:

o Exhaust gases are ejected downward, and the rocket moves upward due to the
reaction force.

4. Jumping:

o When you jump, you push the ground downward, and the ground pushes you
upward.

Applications
This law is used in the design of propulsion systems, bridges, and vehicles.
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5. State the limitations of Newton 5, laws& of irncmcm y

Limitations of Newton’s I.am

1. Inertlal[ FraMlé@QL‘nlv-f A

é" Newton s laws are valid only in inertial (non-accelerating) frames of reference. They

fail in accelerating or rotating frames unless modified with fictitious forces.

2. High Speeds:

o At speeds close to the speed of light, Newton’s laws are replaced by Einstein’s theory
of relativity.

3. Microscopic Scale:
o At atomic and subatomic levels, quantum mechanics governs the

motion instead of Newton's laws. Newton’s laws are not sufficient to describe the behavior of
particles like electrons.

4. Strong Gravitational Fields:

o Newton’s laws cannot accurate1y descrrbe molﬂon m strbng gra\ntatlonal fields (e.g.,
near a black hole) In such cases Ernstein"s general theory of relativity is needed.

Examples Highlighting L.m.tat,ons QLIS
1. Non-lnp,maﬂ Fi‘ame§

d A person sitting in a car taking a sharp turn feels pushed outward. This "centrifugal
force" is not explained by Newton’s laws without adding fictitious forces.




2. Relativistic Speeds: O\ ,

o Objects movmg near the speed Qf Ilght (e g "Ipamcles m a colhder) do not follow

Conclusion c
While NeWtOﬂ\§ Iaw’___aré fundamental they have limitations and are supplemented by modern

|
physics in spetlﬁc cases.

6. Differentiate with examples between contact and non-contact forces. Also, explain
fundamental forces and the role of Dr. Abdus Salam in unifying two fundamental forces.

Contact Forces
Contact forces arise when two objects physically touch each other.

Examples:
1. Friction: Resists motion between surfaces in contact.
2. Tension: A pulling force in a rope or cable.

3. Normal Force: The force exerted by a surface perpendncular to an ije;:l; rgstmg\bn it.

\\._JL

Non-Contact Forces

_\‘ \ —f
Examples -C_J_.,k \C

\
'.'\".\'

ks Gravltatlona’f\ﬁorée, Att\'actlon between two masses.

2. Elect:‘ostatlc Force: Force between charged particles.
3. Magnetic Force: Force between magnets or moving charges.

Fundamental Forces in Nature
There are four fundamental forces:

1. Gravitational Force: Acts between masses; weakest but has an infinite range.

2. Electromagnetic Force: Acts between charged particles; responsible for electricity and
magnetism.

3. Strong Nuclear Force: Binds protons and neutrons in an atomic nucleus; strongest but very
short-ranged.

4. Weak Nuclear Force: Responsible for radioactive decay; short—ranged and_ weaker than the
strong force. \ ) )\

Role of Dr. Abdus Salam \ \ ~ M\ \ | |
Dr. Abdus Salam, a Pakistani’ phys;c'rst“ playe'll ap:\rqtal role in umfymg the weak nuclear force and
electromagnetic force into a' SIr\gle frar‘neWork called the Electroweak Theory. This achievement
earned hlm_\thel.Nobﬁl Pn{e in-Physics in 1979.




the analysu; of forcesin a system
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Steps to Draw an FBR N \J
1; Identlfv the Object Choose the body to analyze.
2. Represent the Object: Use a simple shape, like a dot or box.

3. Draw Forces as Arrows: Represent each force acting on the object with an arrow pointing in
the correct direction.

4. Label Forces: Clearly label all forces, including their type (e.g., gravitational, normal,
frictional).

Example
For a block sliding down an inclined plane:

e Weight (WWW): Acts vertically downward.

« Normal Force {NNN): Perpendicular to the inclined plane. -"u<"-'-_“"\. 2
"_\r.f"‘?_\ \‘.' I| f/._: ‘ \\ —\ )\
e Friction (fff): Opposes motion along thg'plane\ AR\ \ 1.3 \ [ = >
, '~. .f’ xf \n, lf :Au, I\ " --) \'."-._."- - LJ
_ N\ Wid X L%
Applications ( _)_\._\ \ AR TN\ A

VAV
FBDs are used in englneerllng, p\hyslt:s ahd mecha nics to solve problems involving motion,
equilibrium anfid\giqm‘i“c | ¢
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8. Define momentum. What is its formula and unit? Is it a scalar or vector quantity? Show
that units of momentum, Ns\text{Ns}Ns and kg\cdotpm/s\text{kg-m/s}kg\cdotpm/s, are
equal.

Definition of Momentum

Momentum is the quantity of motion possessed by a moving object. It depends on both mass and
velocity.

Formula: p=mvp = mvp=mv, where:

e ppp = Momentum (kg\cdotpm/s\text{kg:m/stkg\cdotpm/s)
¢ mmm = Mass (kg\text{kg}kg)
e vvv = Velocity (m/s\text{m/s}m/s)

Nature of Momentum Q) = WD v A
Momentum is a vector quantlty because :t has b@th magn[‘:udef and dlrectlon (same as velocity).

.-II \ \ \I'._.:'

-_/

Unit of Momentum J A\
- stan-sﬂﬁfd-@__nﬁz ke\cdotpm/s\text{kg:m/s}kg\cdotpm/s

¢ Alternate unit: Ns\text{Ns}Ns (Newton-second)
Equivalence of Units:




1. Force (FFF) = mamama, so F=m-AvAtF = m \cdot \frac{\DeIta v}{\a_elta t}F-»m 61‘&\:
2. Rearrange: F-At=m-AvF \cdot \Delta t m \¢d0t \Delta vF f_\.th &v -

3. The left-hand side (Na\text{Ns}NQ) equals the nght—hand side
(kg\cdotpm/s\te;&t{kg m/s}kg’\edotpm/s)
[N
Examples of Mﬁmentum
1. A moving truck has more momentum than a car due to its larger mass.

2. A bullet, despite its small mass, has high momentum due to its high velocity.

9. Differentiate between mass and weight of a body.
Mass

1. Definition: The amount of matter in an object.
2. Nature: Scalar quantity (no direction).

3. Unit: Kilogram (kg\text{kg}kg).

4. Effect of Gravity: Independent of gravity; remams constan’f ever)yj.zvheré -
Example: A 10 kg object on Earthhas th)¢ sa}ne mass on the Moon

" \ ‘-_J-/""
\ A

Weight

1 Deﬁqltlon.\'l'lhe]fdrce e}fertedby grawty on an object.
2 Formﬁ‘lla ':.'\lf\ méw mgW=mg, where g=9.8 m/s2g = 9.8 \, \text{m/s}*2g=9.8m/s2 on Earth.
3. Nature: Vector quantity (has direction).

4. Unit: Newton (N\text{N}N).

5. Effect of Gravity: Varies with location (different on Earth and Moon).
Example: A 10 kg object weighs 98 N on Earth but only 16 N on the Moon
(gMoon=1.6 m/s2g_{\text{Moon}} = 1.6\, \text{m/s}*2gMoon=1.6m/s2).

Key Differences
1. Mass isintrinsic to the object, while weight depends on the gravitational field.

2. Mass is constant, but weight changes with gravity.

10. What are gravitational field and gravitational ﬁeld strength? Epraln
Gravitational Field ~ Tlowny N[(eld
A gravitational field is a reg:on |n space around a rﬁass where anOther mass experiences a

gravitational force. Itis a vettﬂr ﬁeld that represents ‘the influence of gravity exerted by a mass.

Definition: AR (N SN
The grawtatlohbl ﬁeld ex:sts around any object with mass and decreases with distance.

Example:
The Earth has a gravitational field that pulls objects toward its center.




Gramtatlonal Fleld Strength (geg)

gravitational field. \
Formula: g=Fmg = \frac{F}{m}g=mF where N

e FFF= Grawt?t]omj[force,(N}
. mmrh’ ) Mass of the object (kg).

Unit:
The Sl unit of ggg is N/kg\text{N/kg}N/kg or m/s2\text{m/s}*2m/s2.

Earth’s Gravitational Field Strength:
On Earth, ggg is approximately 9.8 m/s29.8 \, \text{m/s}*29.8m/s2.

Explanation:

The gravitational field strength depends on the mass of the object creating the field and the distance
from it. For Earth:

g=GMR2g = \frac{GMHR"2}g=R2GM

Where:

e GGG = Gravitational constant,

e MMM = Mass of the Earth, )

,—1| s

* RRR= Dlstancefromrme; E&rth’scente\ -
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Example in Daily Llfe
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1. A b‘a‘lﬂ“fiaﬂls tcrthe ground due to Earth’s gravitational field.

2. Satellites orbit Earth because of the gravitational field.

11. Justify and illustrate the use of electronic balances to measure mass.

Electronic Balance

An electronic balance is a device used to measure the mass of an object accurately by converting
gravitational force into an electronic signal.

How It Works
1. When an object is placed on the balance, its weight (gravitational force) is measured.

2. The balance calculates the mass using the formula W=mgWw = mgW—mg, where ggg is the
gravitational field strength. X i )\ ’

3. It then displays the mass on the screen.), — \{ '\ |

Illustration of Use 2\ \ A O R
Steps: A\

1. Plac‘e fhe é!éctrohlc balance on a flat surface.
2. Calibrate it to zero.

3. Place the object on the balance.




4, The displayed value is the mass of the object.

Advantages:

1. High accuracy and prem'sm
s Easy to use JJ ]\J,' _'j SR

] \ ‘-.
3. Can measure very small masses, such as in laboratories.

Example in Daily Life:
1. Measuring ingredients in cooking.
2. Weighing chemicals in scientific experiments.

3. Determining the mass of metals in jewelry shops.

12, State and prove Newton'’s second law of motion in terms of momentum.

Newton’s Second Law of Motion in Terms of Momentum

The second law states that the rate of change of momentum of an object is dlrectly pronertlonal to
the applied force and takes place in the direction of the force _ 1) ( W\

Mathematical Formulation: ,
Force (FFF) is given by: O\ )

F=ApAtF = \frac{\Delta p}{\Deﬂa%t}FLm;An ,‘ S J

Where: “ |J' §

. p-myb mvp—mv is momentum,

e Ap=pfinal-pinitial\Delta p = p_{\text{final}} - p_{\text{initial }}Ap=pfinal-pinitial,

e tit=Time interval.

1. Momentum is defined as p=mvp = mvp=mv.

2. Differentiating ppp:
F=ddt(mv)F = \frac{d {dt}{mv)F=dtd(mv)

3. Assuming mass (mmm) is constant:
F=m-dvdtF = m \cdot \frac{dv}{dt}F=m-dtdv

4. Since dvdt=a\frac{dv}{dt} = adtdv=a (accelerat&on) we get;_
F=maF = maF=ma \ v

Special Case for Momentum anservatlcin ) =
If F=0F = OF=0, then 6pﬂ.t O\frao{\Delta\p}{\Delta th= Oﬁt&p—o meaning momentum is conserved.

campes n AR o

1. A mo\nng car’'s momentum increases as it accelerates due to the force applied by the engine.

2. Acricket ball changes momentum when hit by a bat.
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tdentum. Explain with

13. Define isolated system. State the law ofﬂj:_’;or}sl‘eF.,\S:jé'ﬁﬁlﬁ'-.\df‘z]Il'ﬁeé[i

-

an example. ~1)
Isolated System 0\ (A
An isolated systemls]]aﬁyéteminwhlch no external force acts on the objects within it. The total
m0mentun"if‘?ﬁ'#ﬁé’ﬁ\'$témﬂremains constant.

Vv AN A

Law of Conservation of Linear Momentum

The law states:

“In an isolated system, the total linear momentum before an event is equal to the total linear
momentum after the event, provided no external force acts on it.”

Mathematical Formulation:
mlul+m2u2=mivi+m2v2m_lu_1+m_2u 2=m_1v_1+m_2v_2mlul+m2u2=mlvi+m2v2
Where:

¢ mlm2m_1, m_2ml,m2 = Masses of the objects,
e ul,u2u_1,u_2ul,u2 = Initial velocities,
e vlywv2v 1,v 2vl,v2 =Final velocities.

Example:
Collision of Two Balls

1. Before collision:
RN

o TR '_.\ J I'\L '\ .
Oﬁ}nl ﬁaﬂ;@ﬂh‘a‘fié =2 kg, velocity = 5 m/s).
\_ﬂ \J \J ™~

e =T

o - Ball B (mass = 3 kg, velocity =0 m/s).
Total initial momentum: (2:5)+(3-0)=10 kg\cdotpm/s(2 \cdot 5) + (3 \cdot 0) = 10\,
\text{kg:m/s}{2-5)+(3-0)=10kg\cdotpm/s.

2. After collision:

o Ball Amoves at 2 m/s, Ball B moves at 2 m/s.
Total final momentum: (2:2)+(3-2)=10 kg\cdotpm/s(2 \cdot 2) + (3 \cdot 2) =10\,
\text{kg:m/s}2-2)+(3-2)=10kg\cdotpm/s.

Explanation:
The total momentum is conserved, demonstrating the law.
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Numerical Response Questions .~ [])\ (

aN\fext
1. A boy is holding a book of mass 2 kg. apr(/mUGh fo«rcé is| pia agp}ymg on the book? If he
moves it up with acceleratwn \Qﬁa m]sg how ﬁhuﬁh)should he apply total force on the book?
Solution: ‘\ "\‘ \ B B\

\J ‘ |\J | c
Force apphed[d) hold the book (Welght of the book):
F=mg=2x9.8=19.6 N

A\

~_(
N

(m

Total force when lifting with acceleration:
F total=m(g+a)=2%x(9.8+3)=256N

2. A girl of mass 30 kg is running with velocity of 4 m/s. Find her momentum.
Solution:

Momentum (p) is given by:
p=mv=30x4=120kgm/s

3. A 2 kg steel ball is moving with speed of 15 m/s. It hits with bulk of sand and comes to rest
in 0.2 second. Find force applied by sand bulk on the ball. ﬂ‘f’ \ C F)\\\ B

Solution . \ x\ 5\(‘\;
vy - : \ f
Force (F) is given by: \ /\/‘\\ \f/ K\) j\\w/d \ - L
Q \"ﬂ \ \ N YN
F= (mAv)/&t( Q,T\ \ \K\j( ),\u— /
Initial velocity tfmﬁ( {F} | velocity (v) =0m/s
Av=v- u-‘ J\ifl

F=(2x- 15)/02- -150 N

The negative sign indicates the force opposes motion. Force = 150 N

4. A 100 grams bullet is fired from 5 kg gun. Muzzle velocity of bullet is 20 m/s. Find recoil
velocity of the gun.
Solution:

Using conservation of momentum:
m_bullet x v_bullet = m_gun x v_gun
0.1x20=5xv_gun
v_gun=(0.1%x20)/5=0.4m/s

5. A robotic car of 15 kg is moving with 25 m/s. Brakes are applled t&stopﬂ’fﬁr\@ﬁé}‘apply
constant force of 50 N. How long does the car ta\ke to \sl;mp;? \J CAL

SO|Ul‘I0n I\‘.' 1\'. ."‘??‘}—Il'. (l"_".l III\“.\II\ I'\I_.J'u \I'l\\___ \ .\ r'—|I
A\ FAN S
= T R

Force (F)=ma,soa=F/ rJn \ \\ \ \ \.\ \ .L_’\ RS

a=50/15= 3T=,amﬁe\ INJ o\

Time to stop (t)

v=u+at







Extera Short Questions (Toplc Wlse)

3.1 Force ..
1. Whatis force? erta |ts St umt4 \ D )
Force is a push o pull actmg onan object to change its state of motion or shape. Its Sl unit is
the Ne]nrtop (NNI\‘

2. State two effects of force.
o Force can change the speed of an object.
o Force can change the direction of motion of an object.

3. What is a balanced force? Give an example.
Balanced forces are forces acting on an object that cancel each other out, resulting in no
change in motion.
Example: A book resting on a table experiences balanced forces from gravity and the table's
normal force.

4, What is an unbalanced force? How does it affect motion?

Unbalanced forces are forces that do not cancel each other out, causmg a change in the

object's state of motion. .
Example: Pushing a stationary box causes itf?_,tcﬁ\ mlcxﬁié‘i 0N\

3.2 Newton's Laws Qf Mpho' ' -
1 State &!?wtorl:’s First Law of Motion. Why is it also called the law of inertia?
Newton s First Law states that an object will remain at rest or in uniform motion unless acted
upon by an external force. It is called the law of inertia because it describes an object's
resistance to changes in its motion.

2. Explain Newton’s Second Law of Motion with its mathematical expression.
Newton’s Second Law states that the force acting on an object is equal to the product of its
mass and acceleration:
F=maF = maF=ma.

3. Give an example of Newton’s Third Law of Motion.
When you jump off a boat, you push the boat backward {(action), and the boat pushes you
forward (reaction).

4. How do Newton’s laws apply to a rocket launch?
The rocket exerts a downward force on exhaust gases (actlon), and thegases push the rocket
upward with an equal force (react:on) By (

3.3 Mass and Weight _ | L
1. Define lm.'uisﬂ and Lueught 'How are they different?

\4'

o Mass is the amount of matter in an object, measured in kilograms (kgkgkg).

o Weight is the force due to gravity acting on an object, measured in Newtons (NNN).




2. What is the relationship between mass and weight? A \ L
W=mgW = mgW=mg, where WWW is welght mmm iis, mass and gggisthe grawtatlonal field
strength (9.8 m/529 8 \, \text{m/s}"ZQ 8mfs2 on Earth)

3. Why does weight change cm dlﬂ‘erent planets, but mass remains the same?
Welght dep ndlsdm the grawtatlonal field strength, which varies between planets, while
ma8<s1 |s4 cons ant and independent of gravity.

4. What are the Sl units of mass and weight?
The Sl unit of mass is kilograms (kgkgkg), and the SI unit of weight is Newtons (NNN).

3.4 Gravitational Field
1. What is a gravitational field? Write its unit.
A gravitational field is a region where a mass experiences a force due to gravity. Its unit is
N/kg\text{N/kg}N/kg or m/s2\text{m/s}*2m/s2.

2. What factors affect the strength of a gravitational field?

o The mass of the object creating the field.

o The distance from the object.

0\

3. State the formula for grawtatmnaﬂ fleld strengt : _'

object

J- \ 1A
4, Wh\( dq)bs; Hwtatwnal flelcl strength decrease with distance?
The \gi'awtatlonal field strength decreases with the square of the distance from the mass, as
described by g=GMr2g = \frac{GMH{r"2}g=r2GM.

3.5 Momentum
1. Define momentum and write its formula.
Momentum is the quantity of motion possessed by a moving object. Its formula is p=mvp =
mvp=myv, where ppp is momentum, mmm is mass, and vvv is velocity.

2. State the Sl unit of momentum. Is it a scalar or vector quantity?
The Sl unit of momentum is kg\cdotpm/s\text{kg-m/stkg\cdotpm/s. It is a vector quantity
because it has both magnitude and direction.

3. What is the law of conservation of momentum? A
The total momentum of an isolated system remams cgnstant, be,fc!re andafter a colllsmn,
provided no external force acts on, It R ~—

4. How is momentum used in qurts..__-,_ 0
Momentum help p!ayers: control and transfer motion, such as hitting a cricket ball with a bat
or catcﬁn\ng 3 football.

5. Givean example of momentum conservation in daily life.
When two ice skaters push away from each other, their combined momentum remains
constant.




1. Explain the g ncep’{ df ferce Deﬁne balanced and unbalanced forces with examples.
Discuss the{ﬁeffeéts in detail.

Definition of Force

Force is a push or pull acting on an object to change its state of rest, motion, or shape. It is a vector
guantity, meaning it has both magnitude and direction. The S| unit of force is the Newton (NNN).

Balanced Forces

Balanced forces occur when two or more forces acting on an object cancel each other out, resulting
in no net force.

Example: A book resting on a table experiences a downward gravitational force and an upward
normal force of equal magnitude, keeping it stationary.

Effects of Balanced Forces
¢ The object remains at rest or in uniform motion.

e Nochange in the object's shape or motion occurs.
\ VS
- C ;| A\ \. " \\
Unbalanced Forces \ \ 70\ TeR\LCA\S Rl
Unbalanced forces occur wheh tl’re net force\éc@ngon ‘an object is non-zero. This causes a change in
\ '._ \ \\ L

the object's state of motj n Lfm ngp
Example: Pushqng g#ﬁa‘hﬁ ariy bhox causes it to move in the direction of the applied force.

Effects of Ur}balanced Forces
¢ Changes the object's speed (acceleration or deceleration).
¢ Changes the object's direction.
¢ Can deform the object (change its shape).
Daily Life Applications
1. Driving a car: Applying the brakes creates unbalanced forces that slow down the car.

2. Tug of war: The team applying greater force wins because the forces are unbalanced.

2. State and explain Newton'’s three laws of motion with examples from dat
NewtonsFlrst Law of Motlon '-\ P “\f f .’ '

unbalanced force.” I\ \¢
This is also called the law of merua |\ W
Example: I-- ]1 4.\\J__- W
~ TN
% 4 W
e A sotcer ball remains stationary until a player kicks it.

e Passengers in a moving bus continue forward when the bus stops suddenly due to inertia.




Newton’s Second Law of Motlon . \

proportional to its mass.” - \ 20\( \\
Formula: F=maF = maF=ma| where S

+ FFF=Fore R w'
W

® mmm MESS

e aaa = Acceleration.
Example:

¢ A heavier cart requires more force to push compared to a lighter one.

Newton’s Third Law of Motion
“For every action, there is an equal and opposite reaction.”
Example:

e When a swimmer pushes water backward, the water pushes the swimmer forward.

e Arocket launches upward because gases are expelled downward with an equal and opposite
force. ~

Appllcatlons x,-._} ':‘\'\ 7“‘\| \’vr‘__: N \ J fu' ."fr-'/'_ \C S g
o, o e

1. Newton’s laws help in demgmng \.{ehiclé;s;‘ machm\es, and Strictures.

2. They explain naturalxpheﬁonﬁena 1|ke we\;lklng, swimming, and flying.
[ _
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3. Define mass and weight. Explain their differences with examples. Discuss the relationship
between them and why weight changes on different planets.
Definition of Mass
Mass is the amount of matter in an object. It is a scalar quantity and does not depend on gravity. The
Sl unit of mass is the kilogram (kgkgkg).

Definition of Weight

Weight is the force exerted by gravity on an object. It is a vector quantity and depends on the
gravitational field strength.

Formula: W=mgW = mgW=mg, where:

¢  WWW = Weight,

e mmm = Mass, oo

Differences Between Mass and We‘ight' AN DA Ry

1. Mass: q:onstgnt everywhere independent of gravity.
Welgl’it‘ Changes depending on the gravitational field.

2. Mass: Measured in kgkgkg.
Weight: Measured in NNN.




Examples

o A 10kgobject on Earth weighs 98N, bu't om;ﬁé M‘obn, whe\nq g—1/6 m/sZg 1.6%Y,
\text{m/s}r2g=1. Smfsz, |t werghs cmly 16 N‘

, ". ,‘ .___‘.-'-

Why Weight Changes on Plﬁereht Planets
Weight depenqs“ on {he gravitational field strength, which varies across planets. For example, Jupiter
has strongerxérawty than Earth, so objects weigh more there.

4. Explain gravitational field and gravitational field strength. Derive the formula for
gravitational field strength and discuss its importance in daily life.

Gravitational Field

A gravitational field is a region in space around a mass where another mass experiences a
gravitational force.

Gravitational Field Strength (ggg)
Gravitational field strength is the force experienced by a unit mass in the gravitational field.
Formula: g=Fmg = \frac{F}{m}g=mF, where:

e FFF = Gravitational force,

¢ mmm = Mass of the object.

.--\
\

Derivation O\ \ Q_ N
Using Newton’s law of gr ita{mrﬁ W\ Ve
F=GMmr2F = \fra(:{ﬁ' mE;ﬁz}F rZGMm
Substitute IEF# ujitog Fmg = \frac{F{m}g=mF:
g=GMr2g = \frac{GMHKr”2}g=r2GM

Where:

e GGG = Gravitational constant,

e MMM = Mass of the planet,

e rrr = Distance from the planet’s center.
Importance in Daily Life

1. Explains why objects fall toward Earth.

2. Helps in calculating satellite orbits.

3. Used in designing buildings to withstand gravitational forces. - ._,"

\ _' = [ \ \ \ )
5. Define momentum. ExpTam the +aw bf;canservanon of momentum with examples.

Definition of Momentum , -
Momentum is ﬁhe pqqdu& ef an Dbject s mass and velocity. It measures the guantity of motion in an
object. n '

Formula: p=mvp = mvp=mv, where:

e ppp = Momentum,




e mmm = Mass,

e vvv =Velocity.

Law of Conservation of Momentum AL AN oA

oL \

el momentumptﬂn isolated system remains constant before and after an event, provided no

external fo;geﬁct%-ph--.};\.c N\ o\
Formula: )\
mlul+m2u2=mlivi+m2v2Zm lu 1+m 2u 2=m_1v_1+m_2v_2mlul+m2u2=mlvl+m2v2
Where:

e mlm2m_1, m_2ml,m2 = Masses of the objects,
e ul,u2u_1, u_2ul,u2 = Initial velocities,
e vl,v2v_1,v 2vl,v2 =Final velocities.

Example:
In a collision between two balls:

e Before collision: Ball A has momentum pA=mlulp A=m_1lu_lpA=m1lul, and Ball B has
pB=m2u2p_B=m_2u_2pB=m2u?2.
 After collision: Total momentum remains the-same ( FpB=p
) \ \(\ "1 \ ik
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p_B'pA+pB=pA’+pB’). O 2 A N0 L ) i
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Applications in Daily Life v\‘ \

D I'-l I'\.I \ _'l- [

SV | '\. VLA
1. Abullet fired F\Ts:lr(ﬁ' a.gun-demonstrates conservation of momentum: the forward momentum
of fﬁq\l{:)u}fer}-‘eqhals the backward momentum of the gun.

2. Rockets launch by expelling exhaust gases downward, conserving momentum.




MCQs

1. What is the S| unit of force?

Answer: a) Newton _ A \. '.u\ A\
e AL e
\ | I | O

2. Force is a {le[ N
s

a) Scalar quantity b) Vector quantity c) Both scalar and vector d) None of the above
Answer: b) Vector quantity

3. Which of the following can a force change?

a) Mass b) Shape c) Volume d) Color

Answer: b) Shape

4. Balanced forces result in:

a) Acceleration b) Change in direction c) No change in motion d) Increased speed

Answer: ¢) No change in motion ~A0
) " — r_?(;’/’;‘ '/{_DI O\,:’\ \\"-}'B
5. Unbalanced forces cause: =~ Ti= '\’\. ’/\:\T\\\\\\"‘ [ li_('?ﬁ-’o\\—? -
D0\ \V H S
a) Change in speed or dlrectsrr»{) ah{\cj\ﬂoffp‘o, ent d) No effect

tatic.
\ \ N
Answer: a)Changem%J%\J ﬁtﬁi& t\ug} \\ DL
6. Newton \\[-(&F Lﬁbws ‘ialso known as the law of:

a) Momentum b) Inertia c) Action and Reaction d) Energy Conservation
Answer: b) Inertia

7. Which of the following is an example of Newton’s Second Law of Motion?

a) A ball rolling on the ground stops due to friction. b) Pushing a heavy cart requires more force than
pushing a lighter cart. c) A swimmer pushes water backward to move forward. d) A book resting on a
table.

Answer: b) Pushing a heavy cart requires more force than pushing a lighter cart.

8. The formula for Newton's Second Law is:

a)F=mab)F=m/vc)F=mvd)F=m+a M
i\ (C(ONBY
o I P N
. - M — '."“T:H\\ \‘.’ | (O \c¢ b S
Answer: a) F=ma o N\Af o \ [ (2C
\ -.‘ rjf\ .I'H W\ ) \"'.\ VA )

9. Newton’s Third Law states: ~
4\\ I \ \ ' o \\i\ x"/\-
a) Force is directly proportlohah tté achéler\ation b) For every action, there is an equal and opposite

reaction. c) An f»b;ﬁﬁq‘qke ams -at rest unless acted upon by an external force. d) Momentum is
conserved. \

Answer: b) For every action, there is an equal and opposite reaction.
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10. A rocket launching upward is an example of: i" Ko\
e \ NV /(e o
a) Newton’s First Law b) Newton S Second Law e% I?}eaq:t‘ n'sT it \L ?Ed) [aw of Gravitation
1 { / \ l

WG
Answer: c) Newton’s Third Lﬁa \\ o\ “\ \ \_\‘\ A

11. Mass is measufqﬂw\h o\
a) Newtons B)fklllograms c) Meters d) Pascals
Answer: b) Kilograms

12. Weight is defined as:

a) The force due to gravity acting on an object. b) The quantity of matter in an object. ¢) The volume
of an object. d) The density of an object.

Answer: a) The force due to gravity acting on an object.
13. The formula for weight is:
a)W=mvb)W=mgc)W=m/gd) W=ma

Answer: b) W = mg @1 @ \g\ Kl
14. Which of the following is constant everyw%re? \K S C

a) Mass b) Weight c) Grawt@tl@r\al f,a\uzj%)\v Q 0 .

Answer: a) Mass ] \ \_J
15. Weight¥ o %M\[\ ?

a) Shape b) Gravity c) Volume d) Temperature
Answer: b) Gravity

16. A gravitational field is defined as:

a) A force that repels objects. b) A region where a mass experiences a gravitational force. c) A region
of magnetic influence. d) A field where mass is constant.

Answer: b) A region where a mass experiences a gravitational force.
17. The S| unit of gravitational field strength is:

a) Joule b) Newton per kilogram (N/kg) c) Pascal d) Kilogram

s o~ “‘
Answer: b) Newton per kilogram (N/kg) A =G }‘\i\ S \
o~ f"" \{ W:‘—:‘\‘;“‘\\\i fl ,!:t{,;\" (_j\\\:j"“"'
18. Gravitational field strength depends QF\ / 4\ [/({ -.\ \\ \\ k\

a) The shape of the object. Ej)’l'h&dj‘sfgncé f
the environment. d) The \Tolqr}ﬁe df”ti‘;e, object

themass creatl ng the field. c) The temperature of

\\_.

Answer: b)< dtfazlcéjfmm the mass creating the field.
T

19. Which of the following is true about the gravitational field strength on Earth?




v r\\

a) It is the same everywhere. b) It increases with altltude c) It dec{eaisgs/wlth Qtltuﬁé H)) \tt is zero at
the poles. o\
p o) n\\\\\\\

T_“'\

\ 7T U T L
Answer: c) It decreases w:tbal\ﬁtu,q,eu \\\ U\ {{\‘\ \\[ _‘\--i.) el
\ '\ \ = e

\
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20. The formula for gr,q\rltflt.lgnéd ﬁe dfs\tr‘élng\th is:

a)g= GM/rb]‘é ‘CEM/r“Z c)g=M/rr2d)g=GM

Answer: b) g = GM/r?2

21. Momentum is given by the formula:
a)p=mvb)p=mac)p=m/vd)p=v/m

Answer:a) p=mv

22. The Sl unit of momentum is:

a) Joule b) Newton-second (Ns) c) Newton per meter d) Pascal

Answer: b) Newton-second (Ns)

23. Momentum is a: A0
i r( ( ;DA(E}J}\\’\\\E\'\
a) Scalar quantity b) Vector quantity c) Constanit)qud\n ltx B e 0”
MM J"
Answer: b) Vector quan’ntv o \/7{\ U \ Al
24. What does the Iaw é omentum state?

a) Momenti is J\Ar}ljost b) The total momentum of an isolated system is conserved. c)
Momentum epends on gravity. d) Momentum is always constant.

Answer: b) The total momentum of an isolated system is conserved.
25. Which of the following is an example of momentum conservation?

a) A car accelerating on a highway. b) Two billiard balls colliding and transferring motion. c) A
pendulum swinging back and forth. d) Water flowing in a river.

Answer: b) Two billiard balls colliding and transferring motion.
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