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Short Questions

1. Why is a long spanner used to open or tighten nuts of a vehicle’s tyre? While tightening a
small nut, an extra-long wrench is not suitable. Why?

Answer:

A long spanner is used to open or tighten large nuts because it provides greater torque due to the

increased length of the lever arm. This makes it easier to apply sufficient force to loosen or tighten
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For small nuts, an extra-long wrench is not suutable becau,\se 1t(may\gen’ec§te ‘exéesswe torque,
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2. Why are dooqhnbbéxth\xed at the edge of the door? What will happen if the door knob is at
the middle of-the door?

Answer:

Door knobs are fixed at the edge of the door to maximize the torque produced when opening or
closing the door. Placing the knob further from the hinge increases the lever arm, making it easier to
apply force.

If the knob were at the middle of the door, the lever arm would be shorter, requiring more force to
open or close the door.

3. If you drop a feather and a bowling ball from the same height, which one will reach the
terminal velocity first? Which one of them will hit the ground first?

Answer: AT

The feather will reach terminal velocity first because nt has a much Iarger smface area relative to its
mass, causmg greater air resistance. \ \ WY [ (&40




4. Why do ice skates effortlessly slide on ice, whlle your shoes cayse sk[dding, igs

Answer: o ‘\' ~ ".‘\ \l | ( .{J-ﬂ;-.___

Ice skates have thin, sharp blades that exer\t hig’ﬁ ;?reg.'shr'e nn thmce, melting a thin layer beneath
them. This creates a Iubrlcatlhg Iaye’r ofwater‘lshat allows effortless sliding. Shoes, on the other hand,
have a larger surface area, Freatfng rhone friction and preventing smooth sliding.
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5. Explain why it's easier to push a car on flat tyres than inflated ones. What happens to the
frictional force between the tyres and the road?

Answer:

It’s easier to push a car on flat tyres because the contact area between the tyres and the road
increases, reducing the pressure. This decrease in pressure reduces the frictional force required to
move the car. In contrast, inflated tyres have a smaller contact area, increasing the frictional force.

6. When standing on a crowded school bus, which stance would provide better stability and
prevent you from being pushed over: legs joined or legs spread apart?

Answer:

Standing with legs spread apart provides better stability. This stance i ncrease&‘s;ﬁe base of
support and lowers the center of gravity, which helps in malntamigng baL&ra\ce éhd resmtmg
external forces, such as a push or the mphoﬂ qf hé bl&\ \ N[~
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7. Why is a mowng tjl(:yﬁil? ea&;\é# 10+ balxance? Relate this to the principles of rotational
motion.  <\[; \I
Answer: ™

A moving bicycle is easier to balance because the wheels are in rotational motion, creating angular
momentum. According to the principles of rotational motion, angular momentum resists changes in
the orientation of the rotation axis, thus stabilizing the bicycle and making it less likely to tip over.

8. Why is a pencil standing on its tip unstable, and what factors affect the stability of an object
balanced on a point?

Answer:

A pencil standing on its tip is unstable because its center of gravity is high, and its base of support
(the tip) is very small. Stability is affected by the height of the center of gravity (lower is more stable),
the size of the base of support (larger is more stable), and the dIStI‘IbUl'IOI'I of mass {wlder and more
evenly distributed mass increases stability). ] i /

o -.\ .III A ,I--‘-I TR
=\ '_/' = AN A AN
L .l;u. J\‘J ' g ,\' S 6

P A

of \ (o .
9. While driving, what ha ppEns* rfthe drwertakes the curve too fast? How does centripetal
force play a rolen k@;ﬁuﬁg the tar from skidding off the road?

Answer: \ " J

If a driver takes a curve too fast, the required centripetal force to keep the car in a curved path may
exceed the available frictional force between the tires and the road. This can result in skidding.
Centripetal force, provided mainly by the frictional force, keeps the car moving in a circular path. If
the speed is too high, the frictional force may not suffice, causing the car to lose traction and skid.
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10. Consider a situation where you swmg a ba!l cmhnegted to a itrmg in a circle. How does the
tension in the strmg vary as‘ﬁhq Baﬂ ngcwes across different points in its circular path, and

‘\'. \\ J (B

Answer: QA ; l
The tension in the strlng provides the centripetal force required to keep the ball in a circular path. At
the top of the circular path, the tension in the string is less because it combines with the gravitational
force acting downward. At the bottom of the path, the tension is greater because it must counteract
both the gravitational force and provide the centripetal force. The forces involved are tension,
gravity, and the centripetal force.

11. Why is it important for communication satellites in geostationary orbit to maintain a
specific speed?

Answer:

Communication satellites in geostationary orbit need to maintain a specific speed to match the
Earth's rotational speed. This ensures they remain stationary relahv&;e "a\flxedvpomﬁbn,Earth S
surface, which is crucial for providing consistent commvumca'\tivn %}n\d b(aad(:asﬁng services. If the
speed deviates, the satellite's posmon wc&u\d sﬁ‘rﬁ;,%smpﬁng qdmrﬁUnlcatlon
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Long Questions I

1. Differentiate between Ilke and unI[ke paraﬁe forces“__;., A )
Like Parallel Forces O\ \ A Yk

. Deﬁmtloln Likre patalle[fartes are forces that act in the same direction along parallel lines.
[N ]

. Resultaht Force The resultant force is the sum of all individual forces and acts in the same
direction.

e Formula: FR=F1+F2+F3+..F R=F 1+F 2 +F 3+ \dotsFR=F1+F2+F3+...
e Examples:
1. Two people pushing a cart in the same direction.
2. The gravitational force acting downward on multiple objects stacked together.
Unlike Parallel Forces

« Definition: Unlike parallel forces are forces that act in opposite directions along parallel lines.

e Resultant Force: The resultant force is the difference betweem the mﬁg:‘-!wdeg of the forces,
and its direction is the same as the Iarger force T ) -

+  Formula: FR=F1-F2F R F.1 - IF ;FRAF:[*-FZ here Fi>F2F 1> F_2F1>F2.

o Examples: N RS "

2 J |~. ‘]I\.“

1 JUﬂrtug of war where two teams pull a rope in opposite directions.

2. A box being pushed from opposite sides by two people applying unequal forces.

Key Differences:

Aspect Like Parallel Forces Unlike Parallel Forces
Direction Same Opposite

Resultant Force Sum of forces Difference of forces

Example Pushing a cart together Tug of war with unequal pulls

mathematlcal formula.
Moment of Force (Torque)

* Deﬁmtmg Tofqu.le, or moment of force, is the rotational effect of a force applied at a
dlstande rom the axis of rotation.

e Formula: t=F-d\tau = F \cdot dt=F-d, where:
o T\taut =Torque (Nm)

o FFF=Force (N)




o ddd = Perpendicular distance from the axis of rotation{m). ~( "

Factors Affecting Torque

1. Magnitude of Force: G‘re‘ater the fbrce hlgher the torque
2. Perpendlﬁular pﬁstaml:e-\'l;ereee increases as the distance from the axis of rotation increases.
Examples: N
1. Turning a door handle: The force applied farther from the hinge creates more torque.
2. Using a wrench: A longer wrench increases the torque applied to a bolt.
Applications in Real Life

e Torque is used in machines like levers, pulleys, and gears.

¢ Engineers calculate torque to design vehicles, turbines, and other mechanical systems.

3. Define center of mass. What is the effect of mass distribution i ina body_gﬂ +t§ center of
mass? , ONu Y
Center of Mass

¢ Definition: The centerﬂqf meqs ef\an e‘bjef:’t |s the pomt where its entire mass can be
considered conqentrated fbr\the purpose of analyzing motion.

NN
. Formula_ i:or a system of particles:
xcm-Zmix:Zmix_{\text{cm}} =\frac{\sum m_i x_i}{\sum m_i}xecm=Ymi¥mixi, where:
o mim_imi= Mass of each particle,
o xix_ixi = Position of each particle.

Effect of Mass Distribution

1. Symmetrical Distribution: If the mass is evenly distributed, the center of mass lies at the
geometric center of the object.

Example: A uniform sphere has its center of mass at its center.

2. Asymmetrical Distribution: If the mass is unevenly distributed, the center of mass shifts

toward the heavier side.
Example: A hammer’s center of mass is closer to the heawer metaj head than the wooden

handle. o Nantoiny e

Applications in Daily Life

1. In des:gmng vehlcle; .the tenter of mass is kept low for stability.
NN
2. Athletés use the concept of center of mass for balance in gymnastics and high jumps.

4. How can you find the center of gravity of an irregular-shaped thin sheet of plastic?
Center of Gravity




e Definition: The center of gravity is the point where the entl re werght af ’an-: el .bject is
considered to act. s 5 \ . A« 1 S\ N [ e

1. Suspend the Object: H" _' g the sheet from any one point. The center of gravity lies along the
vertical _Ilne.;ﬁ{bnfﬁ'ne suspension point.

2. Mark the Line: Use a plumb line to trace the vertical line on the sheet.

3. Repeat the Process: Suspend the object from another point and draw the vertical line.

4. Intersection Point: The intersection of the two lines is the center of gravity.
Applications in Real Life

1. Determining the balance point of vehicles and machinery.

2. Designing stable structures like bridges and tall buildings.

5. What is equilibrium? Describe the conditions of equmbrlum Sta_’g_e and expTam the principle
of moments. \ -
Equilibrium ) 0O\ A 7= I\

\/ I,-" \ \I\ \ ) A\
¢ Definition: An object rs m ¢qulllbnum |¥it is at rest or moving with uniform velocity, and all
the forces and {qr‘ques actmg on it are balanced.

Conditions for\%qumbrium

1. Translational Equilibrium: The net force acting on the object must be zero:
SFx=0\sum F_x = 05Fx=0, 5Fy=0\sum F_y = 05 Fy=0.

2. Rotational Equilibrium: The net torque acting on the object must be zero:
St=0\sum \tau = 05t=0.

Principle of Moments

e Statement: For an object in rotational equilibrium, the sum of clockwise moments equals the
sum of anticlockwise moments:
Ytclockwise=3tanticlockwise\sum \tau_{\text{clockwise}} = \sum
\tau_{\text{anticlockwise}}>tclockwise=5tanticlockwise.

Examples:

1. A balanced seesaw: The we;ghts on both . des create equal and opposne moments.
2. Asuspended beam The forces at batl’i ends balance the weight in the middle.
Appllcatlons* ] | J N I |

e Usedin demgnmg cranes, bridges, and levers.

e Ensures stability in construction and machinery.




6. Propose how the stability of an object can be |mproved Illustrate theappd tataons of
stability in real life. ; LN S~

Definition of Stability . / %
Stability refers to the ablllty of:an bﬁeqt to maintaln '|ts posmon or return to its original position after
being disturbed. ' '~‘

] | | ] N
How Stability’ (fali Be Improved

1. Lowering the Center of Gravity:

o The lower the center of gravity, the more stable the object becomes.
Example: Sports cars have a low center of gravity for better handling.

2. Increasing the Base Area:

o Alarger base area improves stability by distributing weight more evenly.
Example: Tripods used for cameras have wide legs to increase stability.

3. Adding Weight to the Base:

o Adding weight at the base lowers the center of gravity and enhgn.ces stablllty
Example: High-rise cranes have heavy ccounte::wee:ghtss ;% theur bases :
Ve | \ \\‘ [ L o

4. Aligning the Center of Grawty and BHSE" (0

\|t|

o Keepingthe cehter Gf gr*avity dﬁ’ectly above the base prevents toppling.

EJxamPle,.JnTngh"trOpe walkers carry long poles to adjust their center of gravity.
N

Applications n‘\ Real Life

1. Construction: Skyscrapers are designed with wide bases and low centers of gravity to
withstand strong winds and earthquakes.

2. Furniture Design: Chairs and tables are designed with wide legs for stability.

3. Sports: Athletes maintain low centers of gravity in activities like wrestling and skiing to avoid
falling.

7. Define force of friction. What causes friction? What are the advantages and disadvantages

of friction? Explain with examples.
Deﬁnltlon of Frlctlon — =il

in contact with
another surface.

Causes of Friction

1. Surfaqe I}pughriéss. Mlcroscoplc irregularities on surfaces interlock and resist motion.
2, Nature of Materials: Some materials, like rubber, create more friction than others, like ice.
3. Normal Force: The greater the force pressing two surfaces together, the higher the friction.

Advantages of Friction




1. Walking and Driving: Friction between shoes and the ground allows walkmg, and between
tyres and the road enables drlwngH .r'j_:. A\ VN

2. Holding Objects: Frlctmn helps g "p"pbjects ['ke tools or handles
3. Stopping Mqt;oq ﬁrakes in- vehlcles rely on friction to stop motion.
DlsadvantageSnl Fnchon

1. Energy Loss: Friction converts useful energy into heat, reducing efficiency.
Example: Engine parts lose energy due to friction.

2. Wear and Tear: Continuous friction causes damage to moving parts.
Example: Tyres wear out over time.

3. Slows Motion: Friction opposes motion, making it harder to move objects.
Examples in Daily Life
1. Writing with a pencil relies on friction between the pencil tip and paper.

2. Sliding a box across a floor requires overcoming friction.

1~
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8. Compare rolling friction asic\ sJJdmg frlttLQh Hew\afé“fhey leferent in terms of contact
surfaces, motion, and forces mvbf\;ed\? Explain with examples.

Definition of Rolli ng Frlttloh

Rolling frlchon‘o urs when an object rolls over a surface.

Definition of Sliding Friction
Sliding friction occurs when an object slides over a surface.

Differences Between Rolling and Sliding Friction
Aspect Rolling Friction Sliding Friction

Contact Surface Smaller area of contact Larger area of contact

Force Required Requires less force Requires more force
Motion Smooth and continuous Irregular and resistive
Energy Loss Lower energy loss Higher energy loss , \ (C&

Examples

1. Rolling Friction: : |
o\ Whée“llhéh;car ft;.duce friction, making it easier to move.
2. Slidiné-fricﬁon:
o Pushing a heavy box across the floor involves sliding friction.
Applications

1. Rolling Friction: Used in vehicles, conveyor belts, and bearings to improve efficiency.




— oy "-\.l: '.. ".-\\I.'.
2. Sliding Friction: Applied in activities like braking, where more;resistance(is needed to stop
) I__‘—-'«_\‘ | | /” \ : e

motion. \ = T
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9. Analyze the d\f_pa_rw_;ﬁ;:g'f ap‘gbject ré;a_ching terminal velocity.

Definition of*‘f@hﬁiiiﬂ_fal..\ielld'city

Terminal veloc'\?t'!y“is the constant speed achieved by an object when the downward force of gravity is
balanced by the upward drag force (air resistance).

Dynamics of Terminal Velocity
1. Initial Stage:
o The object accelerates due to gravity.
o The velocity increases, causing air resistance to increase.
2. Intermediate Stage:

o Asthe object’s speed increases, the upward air resistance grows u

downward gravitational force.

3. Terminal Velocity Stage: A O A\ T\\

LT

o  Atthis point riet forcé acting on the object becomes zero.

o __Tt]\_ejfg}_!::";i:\e,i;l}ii:gﬁﬁhﬁlé's) to fall at a constant speed without further acceleration.
SN W Y
Factors Affecting Terminal Velocity
1. Mass of the Object: Heavier objects have higher terminal velocities.

2. Surface Area: Larger surface areas experience more air resistance, reducing terminal
velocity.

3. Shape of the Object: Streamlined shapes reduce drag, increasing terminal velocity.
Examples in Real Life

1. Skydivers: Before deploying a parachute, skydivers reach terminal velocity. The parachute
increases air resistance, lowering terminal velocity.

2. Raindrops: Terminal velocity prevents raindrops from causing damage when-they hit the
ground. TN \ L
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10. Define centripetal forcé?"jijnééhc'if?‘p:é‘-.,_ff\élfrﬁéﬁoﬁ' of a body in a circular path under the action
of centripetal force, RN |' AW =T

Definition of"é-éﬂ_ﬂfﬂiétla'i"l:érée

Centripetal force is the force directed toward the center of a circular path that keeps an object
moving in a curved trajectory.

Formula:
Fc=mv2rF_c = \fracimv*2H{r}Fc=rmv2
Where:




e FcF_cFc = Centripetal force, 1) ( N\

e mmm = Mass of the object,

e vvv =Velocity,

e rrr= Ra:dwspﬁth@curde Ll
Motionina Circular Path

1. Direction of Force:

o Centripetal force always acts toward the center of the circle, perpendicular to the
object's velocity.

2. Velocity:
o The velocity of the object is tangential to the circular path.
3. Acceleration:

o The object undergoes centripetal acceleration, changing its d:rectlon of motion while
maintaining constant speed. N\ D !

Examples of Centripetal Force A O A\ S

1. Planetary Motion: Gré ‘tya,cf’S‘as‘thef‘eénfﬂpetal_force, keeping planets in orbit around the
Sun. \ W

4\ \ LA R
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2. Car omak‘furbed Road Friction between tyres and the road provides the centripetal force
requured to make the turn.

3. Swinging a Ball: The tension in the string provides the centripetal force.

11. Define centripetal force. Describe the motion of a body in a circular path under the action of
centripetal force.

Definition of Centripetal Force:

Centripetal force is the force that acts on an object moving in a circular path and is always directed
toward the center of the circle. It keeps the object in circular motion by continuously changing its
direction.

Explanation of Circular Motion:

When a body moves in a circle, it has a tendency to move in a stralght line due to lnertla (Newton's
first law). However, the centripetal force pulls the object toward tﬁe center ofxthe'cwclé preventing it
from flying outward. This mward force causes the abjeqt" ( foll(jw a. c;urved (urcular) path.

For example:

e When you swmgia baJI ned toa strlng in a circle, the tension in the string provides the
centnpe‘éal force.

e If the string breaks, the ball flies off tangentially because there is no centripetal force to keep
it in the circular path.




12. ldentify different sources of centripetal force in real- In‘e examples
Sources of Centripetal Force: 0 A \, "-. \ '\\ V! [

1. Friction: Friction between thetlres ar{d the ‘road prowdes the centripetal force when a car
takes a turn. T \ VN

2 Tensmn‘,\ﬂ‘eme#én in a strlng provudes centripetal force for a ball swung in a circular motion.

3. Grawtatlonal Force: Gravity provides the centripetal force that keeps planets orbiting the
Sun or the Moon orbiting the Earth.

4. Normal Force: The force exerted by the walls of a rotating ride (like a Ferris wheel) acts as
centripetal force for the riders.

Explanation with Examples:

e Driving Around a Curve: When a car turns, the friction between the tires and the road
prevents it from sliding outward. This friction acts as the centripetal force, keeping the car on
the curved path.

¢ Orbiting Satellites: For a satellite orbiting Earth, the grawtahonal puII acts a&the centrlpetal

force, keeping the satellite in orbit. i 1 (
.‘_‘l _““ r .II ‘. I| l & ', e

¢ Swinging a Pendulum: When you, §W|ng a fﬁe\nddlqm; the tenfs:on in the string acts as the
centripetal force. L\ W

R
13. Define orﬁital velocrcy How do scientists use the concept of orbital speed to launch
satellites into specific orbits? What factors influence the chosen speed?
Definition of Orbital Velocity:
Orbital velocity is the minimum speed needed for an object to stay in orbit around a planet or star
without falling back due to gravity.

Explanation:

When a satellite is launched, it is given enough speed to counteract the pull of Earth's gravity. This
speed ensures that the satellite keeps falling toward Earth but never reaches it because Earth's
surface curves away. As a result, the satellite remains in orbit.

Formula for Orbital Velocity:
v=GMrv = \sqrt{\frac{GM}{r}}v=rGM
Where:

e GGG = Gravitational ccmstant

e MMM= Mass Qf the planet

. | J | )
e IIr= Rédlus of’ the orblt (distance from the center of the planet to the satellite)
How Scientists Use Orbital Speed:

e Scientists calculate the required speed for the satellite based on the desired orbit (e.g., low
Earth orbit, geostationary orbit).




¢ The satellite is launched at this speed to ensure it enters and ﬁtays |n tﬁ rbit'without falling

back to Earth or escaping into space ,_'.,‘ \ A (AL / '-L_‘ At

Factors Influencing Orbital Speed

1. Height of Orbj t.fx sptel |te closér to Earth requires higher orbital velocity, while one farther
away: rmumes lower speed.

2. Mass of the Planet: Heavier planets exert stronger gravitational forces, requiring higher
orbital velocities.

3. Type of Orbit: Geostationary satellites (used for communication) need a specific speed and
altitude to match Earth's rotation.

Example:
For a geostationary satellite, it is launched at a height of about 35,786 km above Earth's surface with

a velocity that matches Earth's rotational speed. This ensures it stays fixed above a specific location
on Earth.




Extera Short Questions (Toplc: Wlse) 1SN

4.1 Forces on Bodies . \ %)
1. What is force, and hqw dees |t affect the motlon of a body?
Forceis a push or pull a¢t1ng on abody. It can change the speed, direction, or shape of the
bOdy-\ | |

2. What happens to a body when balanced and unbalanced forces act on it?
Balanced forces keep a body at rest or in uniform motion, while unbalanced forces cause a
change in motion or acceleration.

3. How does Newton's first law relate to forces on bodies?
Newton's first law states that an object remains at rest or in uniform motion unless acted
upon by an external force.

4, What are contact and non-contact forces? Provide examples.
Contact forces require physical touch (e.g., friction, tension), while non-contact forces act
without touch (e.g., gravity, magnetic force).

4.2 Moment of a Force _
1. Whatis the moment of a force'-' \ () :
The moment of a forcé s the turnl ‘_g-effect produced by a force acting at a distance from a

pivot pomt (R
NVA
2. How fsjjhla moment of a force calculated?

It is calculated using the formula:
Moment=ForcexPerpendicular Distance from Pivot\text{Moment} = \text{Force} \times
\text{Perpendicular Distance from Pivot}Moment=ForcexPerpendicular Distance from Pivot.

T Jl }|

3. What is the difference between clockwise and anticlockwise moments?
Clockwise moments turn objects in a clockwise direction, while anticlockwise moments turn
them in the opposite direction.

4. Give real-life examples of moments of force.
Examples include opening a door, using a wrench to tighten a bolt, or a seesaw in a
playground.

4.3 Center of Mass _
1. What is the center of mass of a body? ; U\ Y
The center of mass is. the poirrt where *the entlre mass of an object appears to act.

2. Howis the cep-tqr of mass determlned for symmetrical objects?
For symrﬁ!etﬁcal objects the center of mass lies at their geometric center.

3. Why is the center of mass important for stability?
A lower center of mass increases stability, while a higher one makes objects less stable.

4, What happens if the center of mass is outside the base of an object?
The object will tip over if its center of mass is outside its base of support.




4.4 Equilibrium
1. What is equilibrium in physics'-' . AN
Equilibrium is when an ﬁb}ect is at rest or movmg with constant velocity, with no net force

acting Of'Tlt;] N NN o

2. What are the two types of equilibrium?
Static equilibrium (object at rest) and dynamic equilibrium (object moving at constant
velocity).

3. What s the role of forces in maintaining equilibrium?
For equilibrium, the sum of all forces and torques acting on an object must be zero.

4. How is equilibrium used in real life?
Examples include a balanced weighing scale and a person standing still without falling.

4.5 Stability
1. What does stability mean in physics? - 1\ ) L
Stability refers to an object’s ablllty to malnf\am lts-posmon and res:st tipp:ng over.

2. How does the base of support : affeet stabllity'-‘* —
A wider base of suppbrt. mtre*asés ian iject s stability.

3. Whati s qhelrelahonshlp between the center of gravity and stability?
A Iower center of gravity makes an object more stable, while a higher one reduces stability.

4, How can stability be improved in vehicles?
Stability can be improved by lowering the center of gravity and widening the base of the
vehicle.

4.6 Friction
1. Whatis friction?
Friction is the force that resists motion between two surfaces in contact,

2. What are the types of friction?
Static friction (prevents motion), sliding friction (resists slldmg) rollmg frlctmn (resists
rolling), and fluid friction (resists motion in Ilqu:ds or gases) v

3. How can friction be reduced? 0
Friction can be red uced by usmg I.lcants pohshlng surfaces or adding wheels.

4. What are the advantagesof fhctlon'-‘
Frlctlma dllleWs walkmg, holding objects, and stopping vehicles using brakes.

4.7 Centripetal Force
1. What is centripetal force?
Centripetal force is the inward force that keeps an object moving in a circular path.




2. Why is centripetal force necessary for cm:ular motlon" _ [1&)
Without centripetal force, an obje(;t wciuld move lln a stralght Ime due to mertla

3. What happens if centripetai force li remb\!ed durmg cm:u!ar motion?
The object will leave the cnrcular path and move tangentially.

[ \
4. What arié tHe"sources of centrlpetal force in real life?
Examples include gravitational force for planetary orbits and tension in a string during
circular motion.

4.8 Orbital Motion
1. What is orbital motion?
Orbital motion is the movement of an object around another due to gravitational attraction.

2. How does gravity affect orbital motion?
Gravity acts as the centripetal force, keeping the object in orbit.

3. What happens if a satellite’s speed is too low or too high?
If too low, the satellite will fall back to Earth. If too high |t WII| escapem‘t;o space

4. Why do satellites need specific orbital vurf-zloé'.ltv;{“j \ ' \
To maintain a stable orbrt mtheut\fallmg hack tca Earth or eﬁcaplng its gravity.

\j I|
4.9 Planetarv Dgf

1. What is planetary data, and why is it important?
Planetary data includes information about planets' sizes, masses, and orbits, essential for
studying celestial mechanics.

2. How do planets maintain their orbits around the Sun?
The Sun’s gravity provides the centripetal force needed to keep planets in orbit.

3. Why are some planets rocky and others gas giants?
Planets close to the Sun are rocky due to high temperatures, while those farther away are
gas giants because of lower temperatures and their ability to retain gases.

4. What factors affect the orbital speed of planets?
Distance from the Sun and the mass of the planet influence orbltal speed CJoser planets
orbit faster due to stronger gravitational puII ; \ ) :




1. Explain the types of forces ac*a hg e;n";-bodres W|th examples from real life.

Forces on Bodies . [\ 1] o (B1S

Forces can act arJ a body in d:fferent ways, influencing its state of motion, rest, or shape. They are
categorized as follows:

1. Contact Forces:
Forces that require physical contact between two objects.

o Examples:

1. Friction: A force resisting motion when two surfaces interact (e.g., pushing a
box).

2. Normal Force: The support force exerted by a surface perpendicular to an
object (e.g., a book resting on a table).

3. Tension: The pulling force in a rope or string____(g,._g},,\_a p,aplgi\-r:ié,f ubject)

Non-Contact Forces:

| Glrawtatlonal Force: Attraction between masses (e.g., Earth's gravity pulling
objects downward).

2. Electrostatic Force: Force between charged particles (e.g., static electricity).

3. Magnetic Force: Force between magnets or moving charges (e.g., magnetic
attraction in a compass).

Applications in Real Life:
e Contact forces are used in machines like levers and pulleys.

¢ Non-contact forces are essential in understanding planetary motion and electromagnetism.

2. Define the moment of a force. What factors affect the momeﬁt of force? Explam its
applications in daily life. ' N

Definition of Moment of Force
The moment of a force, or tor&u '
of rotation. '

_\'\'\III._

R | ] [\
Formula: "f.!‘-l-' U\
Torque(t)=F-d\text{Torque} (\tau) = F \cdot dTorque(t)=F-d
Where:

e FFF = Force (N)

e ddd = Perpendicular distance from the axis of rotation (m).




Factors Affecting the Moment of Force:

1. Magnitude of the Force: Larger forces produde greater torque

2. Distance from the Axlsi rncreasmg the dlstance ampllﬁes the turning effect.

Applications in Dlally mef___ Al
|

1. Open.llr’lg*a Door: Applying force farther from the hinge requires less effort.

2. Using a Wrench: Longer wrenches increase torque, making it easier to tighten or loosen
bolts.

3. Balancing Seesaws: Adjusting the position of people on a seesaw creates balanced torque
for equilibrium.

3. What is the center of mass? Discuss its importance in designing stable structures and
vehicles.

Definition of Center of Mass

The center of mass is the point at which the entire mass of an ObjECt ca_n b_e conmder\eg ‘concentrated
for analysis of motion. A\ AC I . .f’./:.:___'-.j o

Formula:
For a system of particles: ‘ AL
xems= zmmzmlx_{\tex}{cmg} —‘\fﬁa {X‘shfﬁ?n i x_iH{\sum m_ilxem=SmiSmixi

N
Importance in. bemgmng Stable Structures:

1. Lowering the Center of Mass: Structures with a low center of mass are more stable and less
likely to topple.

o Example: Skyscrapers are designed with heavy foundations to lower the center of
mass.

2. Even Distribution of Mass: Ensures uniform load distribution to prevent collapse.
o Example: Bridges are built with symmetrical mass distribution.
Importance in Vehicles:

1. Improving Stability: Lowering the center of mass in vehicles reduces the risk of topphng
during turns. e =>(0)) )

o Example: Sports cars have Iow centers o'f gravnty for better handllng

2. Balance in Motion: Memtaqung a proper cen‘ier of mass enhances safety and performance.

o ExaTnpie; Trucks \mth Ioads balanced near the center of mass prevent tipping.

4. Explain equilibrium and the conditions for equilibrium. State the types of equilibrium with
examples.

Definition of Equilibrium

An object is in equilibrium when the net force and net torque acting on it are zero.




Conditions for Equilibrium:

1. Translational Equilibrium:

o The sum of all forces in honzontal EFX\SUm F xZFx) and vertlcal (SFy\sum F_yYFy)
directions mugt be zero. '- ‘

2. Rotational EquullPrlum__l A B
o\ 'IJhe sum of all torques (yt\sum \tauyt) must be zero.
Types of Equilibrium:
1. Static Equilibrium: The object is at rest.
o Example: A book resting on a table.
2. Dynamic Equilibrium: The object is in uniform motion.
o Example: A car moving at constant velocity.
Applications:

1. Construction: Buildings are designed to ensure forces and moments balance prevenhng
collapse.

5. Describe the cqncpptl\xbf stab+ |ty and how it is influenced by the center of gravity and base
area. \, “ \ l\

Definition of Stabnllty

Stability is an object's ability to return to its original position after being disturbed.

Factors Affecting Stability:
1. Center of Gravity:

o Lowering the center of gravity increases stability.
Example: Wide-based furniture is more stable because the center of gravity is closer
to the ground.

2. Base Area:

o A wider base area enhances stability by distributing the Ioad more evenly
Example: Tripods are designed W|th w:de legs for stabd' W\ ( =

3. Weight Distribution:

o Properly dlstnbuted weigh’t reduces the rlsk of toppling.
Examplejz Heaw vehicles have cou nterweights for balance.
NN
Applications mReaI Life:
1. Buildings: Skyscrapers are designed with stable foundations.

2. Sports: Wrestlers lower their center of gravity to resist being toppled.




maintain planetary orbits.
Definition of Centripetal Force \
Centripetal force is. th?liqw:ard force that keeps an object moving in a circular path.

NN

Formula: UV
Fc=mv2rF_c = \frac{mv"2}{r}Fc=rmv2
Where:

e FcF_cFc = Centripetal force (N)

e mmm = Mass (kg)

¢ vvv = Velocity (m/s)

e rrr = Radius of the circular path {m).
Role in Orbital Motion:

1. Maintaining Circular Path: Centripetal force prevents ob;ects fram ﬂymgoﬁ t’h‘ejr circular
orbits. [ -

~ T\ _
—) A AT \
& Balancing Farcesi o7 pianets ﬁrawta‘tlonal ﬂ?me\ﬁrowdbs the necessary centripetal force to

maintain their orblts., \\ (“\‘ O "\\. N
\ ‘l'..\ L \ '.\ "\___._ |
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Applications: R J|\JF!
\\.‘. j [.'\\‘ | \

1. Satellites: Centrlpetal force ensures satellites stay in orbit around Earth.

2. Vehicles on Curves: Friction provides centripetal force for vehicles taking turns on roads.
Examples:

1. Earth’s Orbit Around the Sun: The Sun’s gravity acts as a centripetal force, keeping Earth in
its orbit.

2. Swinging a Ball: The tension in the string provides centripetal force for circular motion.
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GO AR LR LS
[Moment] | Force | Torque IWer}z "‘ VO
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2. Which forcg kqepﬁxzi@dfemte in orbit?

Magnetic force | [Centripetal force] | Friction | Normal force

3. What happens if the center of mass is outside the base of an object?

It becomes more stable | [It tips over] | It rotates | It stays balanced

4. What is the role of gravity in orbital motion?

Provides friction | [Acts as centripetal force] | Reduces speed | Stops motion
5. Which is NOT a type of friction?

Static friction | Sliding friction | Fluid friction | [Orbital friction]

6. What i the stability of an object? -~ ~(A 0\
at increases the stability of an objec S f’@;\h S\
NN | (o \go~
[Lower center of gravity] | Higher center of grz@ty/l\ é{ﬂﬁlfé(\bjé‘isé\ | Lessmass
% I.'_JJ‘

\ \ /7 \\
7. What is the formula for cal\jﬂe\ \ Wmeht\(ﬂf\'u \9—
[Force x Distance] | NfcﬂD\s m‘ee‘ [“Force Distance | Force - Distance

8. Whatisa co%i cm for an object to be in equilibrium?

[Zero net force] | Constant speed | Changing direction | Decreasing acceleration
9. Which force opposes motion between surfaces?

[Friction] | Gravity | Normal force | Tension

10. What is the minimum speed required for a satellite to stay in orbit?

[Orbital velocity] | Terminal velocity | Escape velocity | Critical velocity

11. What determines the strength of gravitational force on a planet?

[Mass of the planet] | Distance from the Sun | Atmosphere | Rotation speed

12. What type of motion requires centripetal force? [
Al \'\ WY [ (G0~
Linear motion | [Circular mot:on] | Random mﬁtloﬂ | Gsdllatory h’lotl

—— I". \,'r / ".I l\

13. What happens to an objecﬁln t:lrfc\ula\r mmum\f centrlpetal force is removed?
It stops | [It n:ex(?q qamgém[.buv} I I\t accelerates | It spins faster

14. Which object ‘has the center of mass at its geometric center?

[Uniform sphere] | Irregular body | Leaning tower | Pendulum

15. What is the S| unit of force?

[Newton] | Joule | Watt | Pascal




16. What is a balanced force?

[Zero net force] | Constant acceleratlon | Unequal’fe‘rt‘:es L\Roiaﬁerial force

17. What is the direction of cen rl;hethl Fpr\ae\? NS

[Toward the qente“rj | [JAWa frtljr\e' t\i:e center | Parallel to motion | Perpendicular to motion
18. Which force keeps a car moving on a curved path?

[Friction] | Gravity | Air resistance | Tension

19. What is the moment of a force dependent on?

[Force and distance] | Speed and time | Mass and velocity | Pressure and volume

20. What is the effect of increasing the base of support?

[Increases stability] | Decreases stability | No effect | Reduces friction

21. Which force is responsible for planets orbiting the Sun?

[Gravitational force] | Magnetic force | Frictional force | Electric force - X\

i } \,‘\‘\_'\\.

22. What is the center of mass? T\
— ) /'

[Point where mass is concent@(ed},l—?tih’q df{qtatlerh \l Wnt of hlghest force | Point of equilibrium

\ ""'\J"—

23. How does frlchonﬁfnqﬁt\(\t “&ﬂgt‘”

[Prevents shpp\ﬂn\gi } ‘Reduces effort | Speeds up motion | Balances weight

24, What is an example of static friction?

[Holding a book] | Sliding a box | Rolling a ball | Air resistance

25. Which factor does not affect stability?

Shape of object | [Color of object] | Base area | Center of gravity

26. What happens to an object at terminal velocity?

[Net force is zero] | Acceleration increases | Speed decreases | Gravitational force stops
27. What type of friction occurs when a ball rolls?

[Rolling friction] | Static friction | Sliding friction | FIuid friction _ )
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28. What is the main factor for determlnlﬁg orlgﬂ;ahze (}dt‘y
[Height of orbit] | Shape of objéc\: [T\eniperatfﬁe I “Color
I'l \\ \\ \ b

29. What is the r?JEui[qﬁshﬁ' heteen speed and centripetal force?

[Higher speed reqmres more centripetal force] | Higher speed reduces centripetal force | No effect |
Speed changes direction

30. Why are gas giants farther from the Sun?

[Lower temperature] | Stronger gravity | Closer to other stars | Slower rotation




