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Short Questions

Q.1 In a park, children are enjoying a ride on a Ferris wheel as shown. What kind of motion
does the big wheel have, and what kind of motion do the riders have? _ — !
Ans: The big Ferris wheel has rotatory motion, meamng the entlres whe‘gl'mtatesmound its central
axis. The motion of the riders can be descn bed gs xfréns]ator)& mbtwn because they move along with
the wheel in a circular path. Ihls mrculan mﬁ)tlon conmlpes ‘both rotaﬁon and translation, as the
riders change their posutlon qoﬂtrnueu%l\; but stay in the same relative position on the wheel.
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Q.2 A boy moves for some time. Give two situations in which his displacement is zero, but
distance is not zero.
Ans:

1. If the boy walks in a circular path (like on a track) and returns to his starting point, his
displacement is zero because the initial and final positions are the same. However, the
distance covered is the total length of the circular path he walked.

2. If the boy walks in a straight line, turns back, and returns to the starting point, the
displacement is again zero as his final position is the same as the initial one. The distance,
however, is the total length he walked in both directions.
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Q.3 A stone tied to a string is whirling in a circle. What s the dlreptlan of" ItS_velBt?lty at any
instant? o A\ (\ vl
Ans: The velocity of the stone at any glven mamm "s tangentlal to the circle. This means it is
perpendicular to the radius of the crrcle andhoﬁmts in the direction the stone would move if the
string were suddenly cut: 'ﬂ'le V‘&IOEItVS tangential direction is what ensures the circular motion, and
it constantly- chqnges dlréctlon as the stone moves along the circular path.




Q.4 Is it possible to accelerate an obJeC’E\ Wﬁhout—speedfng |t up or slowmg it down?

Ans: Yes, it is possible to accélﬁrate an ijec;t w:thaut»changmg its speed. This happens in cases of
uniform circular motion, where an ab\lect moves at a constant speed around a circular path. In this
case, the accele atlar} tu:cufs because the direction of the velocity vector changes continuously, even
though the maghltude of the velocity (the speed) remains constant. The acceleration in such cases is
called centripetal acceleration and is directed towards the center of the circle.

Q.5 Can a car moving towards the right have a direction of acceleration towards the left?
Ans: Yes, a car moving to the right can have an acceleration directed towards the left when it is
slowing down (decelerating). This is because acceleration is a vector quantity, which means it has
both magnitude and direction. In this case, the direction of acceleration is opposite to the direction
of motion. For example, when brakes are applied to a car moving forward, the acceleration acts in
the opposite direction to reduce the speed.

a. Acceleratlon is in the direction of motlon '-;' \  1\( '.'---., \, N LEAE

When a car starts moving from rest and thé dﬂven/ presées)the ;ccelel‘ator the car’s speed increases
in the same direction as its n19t|0n ’l'h;s |s\a[q ‘ez(ample of acceleration being in the same direction as
motion. \
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b. Accelerati ltl hﬁams\t the dlrectlon of motion:

When a car is movmg forward but the brakes are applied, the car slows down. The acceleration in
this case is called negative acceleration (or deceleration), and it acts in the opposite direction of
motion.

c. Acceleration is zero, and the body is in motion:

When a car moves at a constant speed in a straight line (no change in speed or direction), there is no
acceleration. This situation represents uniform motion, where the net acceleration is zero, but the
body remains in motion due to its constant velocity.

Q.7 Examine the distance-time graph of a motorcyclist (as shown). What does,J;his gra ph tell
us about the speed of the motorcyclist? Also, plot its velomty tlme graph:

Ans: The distance-time graph shows a stralght line, Wthh mdlcates that\f,he motorcycllst is moving
with uniform speed. The slope of the graphlr“e,mams qonstant; which ¢onfirms that there is no change

in the speed over time.

To plot the vequityrﬁyﬁé-ﬁfhph;—' il
NINIAVAY R

e Since'the sbeed is constant, the velocity-time graph will be a horizontal straight line, parallel
to the time axis. This line will indicate the constant value of velocity throughout the journey.




Q.8 Which controls in the car can produce acceleration ordece(ehahon ln th_j‘,-
Ans: The following controls in a car can prqducg accelératlph'-.or decelérat'lon
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1. Accelerator: Pressmgthe atcelera’gor mcreases the speed of the car, causing positive
acceleration. l \
NINIE

2. Brake| Nmpihné the brake reduces the speed of the car, resulting in deceleration (negative
acceleratlon)

3. Steering Wheel: Turning the steering wheel changes the car’s direction, which causes a
change in velocity, thereby producing acceleration due to a change in direction (even if the
speed remains constant).

Q.9 If two stones of 10 kg and 1 kg are dropped from a 1 km high tower, which will hit the
ground with greater velocity? Which will hit the ground first? (Neglect the air resistance)
Ans:

»  Which will hit the ground with greater velocity? Both stones will hit the ground with the
same velocity because, in the absence of air resistance, grawtatlonal acpeteratmn is the
same for all objects regardless of their masqes X\ 75\ ..-_.,"--..:--_»-—*
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e  Which will hit the ground first? Both stone?wﬂl hlt 5the groimd at the same time, as the time
of free fall depends E}qu ﬂn(the\he\ught of the'r’all and gravitational acceleration, not the mass
of the object. . 7 \ \\)\ Ya

\‘|"

~ [T\ R J\l W] OV
QAN NN NN

=t

Q.10 A 100 g ball is just released (from rest) and another is thrown downward with a velocity
of 10 m/s. Which will have greater acceleration? (Neglect the air resistance)

Ans:

Both balls will have the same acceleration, which is equal to the gravitational acceleration (g),
approximately 9.8 m/s?. The acceleration due to gravity is constant for all objects in free fall,
regardless of whether they are dropped from rest or given an initial velocity.

However, the ball thrown downward will have a greater velocity at any given time since it starts with
an initial velocity of 10 m/s in addition to the velocity gained due to acceleration.




Long Questions B\

Q.1 Differentiate between' rest and motlcm thhthe help of examples show that rest and

motion are relative to thﬁ observer
Ans: Rest and mt?tlﬂr} de}.crlbe the state of an object relative to a reference point.

o Rest.
An object is at rest if it does not change its position concerning a reference point over time.
Example: A book placed on a table is at rest concerning the table.

e Motion:
An object is in motion if it changes its position concerning a reference point over time.
Example: A car moving on a road is in motion concerning a stationary observer on the
sidewalk.

Relative Nature of Rest and Motion:
Rest and motion are relative because they depend on the observer's frame of reference.

Example 1: A person sitting inside a moving train appears to be at rest t0 another pas,senger butisin
motion relative to an observer standing outside the train. o r' f'~ > ) A

Example 2: A person standing on Earth appears at rest relatWe to the gkound but is in motion relative
to an observer in space because Earth rot’aters and revolvéﬂar‘eund the Sun.
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Thus, rest and motlon are not absolute but depend on the chosen reference point.
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Q.2 What are different types of motion? Define each type of motion with examples from daily

life.
Ans: Motion can be classified into the following types:

1. Translatory Motion: All parts of an object move the same distance in a given time.

o Rectilinear Motion: Motion along a straight line.
Example: A car driving on a straight road.

o Curvilinear Motion: Motion along a curved path.
Example: A ball thrown in a parabolic path.

2. Rotatory Motion: When an object rotates around a fixed axis. _
Example: A spinning top or a rotating ceiling fan.

soz 18 \ o~ %

3. Oscillatory Motion: Repetitive motion, about a mean positroh
Example: The swung ofa pendulum AR _'- AW L

4. Vibratory Motion: Rapld back and forth motlon around a mean position.
Example Vlb}r’atlpns ofa gmtar string.

By Random Motlon Irregular or unpredictable motion.
Example: Movement of smoke particles in the air.

Combination of Motions: Many objects exhibit multiple types of motion simultaneously.
Example: The wheels of a moving bicycle show both translatory and rotatory motion.
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Q.3 What are scalars and vectors? lee exampte& How are vectors represented symbolically

W\ \.JI L e
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and graphically?
Ans:

. Scalars.fﬁldantltles that have magnitude but no direction.
Examples. Distance (10 meters), time (5 seconds), speed (20 m/s).

e Vectors: Quantities that have both magnitude and direction.
Examples: Displacement (10 meters north), velocity (20 m/s east), force (50 Newtons
upwards).

Representation of Vectors:

¢ Symbolic Representation: Vectors are denoted by letters with an arrow on top (e.g., 2A,
V).

¢ Graphical Representation: A vector is represented as an arrow.

o Tail: The starting point of the arrow.

o Head: The pointed end of the arrow., i

. \\ \ \ ".A -
o Dlrectlon POmts,_ -. ¢he vectbr‘s dlrectlon

N |
Example: A dlsp]ecer%eht‘ef 5 meters north is represented by an arrow of proportional length
pointing upwards.

Vectors are essential in physics as they represent quantities requiring both magnitude and direction
for accurate calculations.

Q.4 Define the term position. Differentiate between distance and displacement.
Ans:

e Position: Position refers to the location of an object relative to a reference point.
Example: A car 10 km east of a city center has a position of 10 km east.

Difference Between Distance and Displacement:

e Distance:
The total path length covered by an object. (| _ 1 ANY [ (ele
Example: A person walks 3 km east and 4 km west cevermg a total dlstance of 7 km.

\ \ o~

« Displacement: 2N O VLS
The shortest ftrajght hne thstance between the initial and final positions of the object,
mcluding directron
Example' For the same person walking 3 km east and 4 km west, the displacement is 1 km
west.

Key Differences:




1. Distance is a scalar quantity, while dlsplacement is a vector K ~

2. Distance can only be posntlve thIe dlsplaCement can be pOS[tIVE‘ negatlve or zero.

W\ \,'-

3. Distance gives no mforma‘tlon abeut dlrec:tlon whereas displacement specifies direction.

These disti nctlons are; crucjllal for understandlng motion and solving physics problems.

Q.5 Differentiate between speed and velocity. Also define average speed, average velocity,

uniform and variable speeds, and uniform and variable velocities.
Ans:

Speed

Speed is the distance traveled by an object per unit of time. It is a scalar quantity, which means it
only has magnitude and no direction.

Example: A car traveling 60 km in 1 hour has a speed of 60 km/h.

Velocity
Velocity is the rate of change of displacement with respect to time. It is a vector quantlty, meaning it
has both magnitude and direction. AC f
Example: A car moving 60 km/h towards the east has a ve’rqcity Uf\Gﬁ) km,fh,eaSt

= r"-, —~ \ NERIR 1 .' ,'

Key Differences Between Spﬁed andyelqcmy"

\/

1. Speedis scalar, W']I'G veloqltws vector
; I N

2. Spee(al dljes not mcIude direction; velocity does.

3. Speed can never be negative, but velocity can be positive, negative, or zero depending on
direction.

Types of Speed:

e Average Speed: The total distance traveled divided by the total time taken.
Example: If a car travels 90 km in 2 hours, its average speed is 45 km/h.

¢ Uniform Speed: Speed remains constant over time.
Example: A train moving at 80 km/h for the entire journey.

e Variable Speed: Speed changes over time.
Example: A car that accelerates or decelerates during a trip.

Types of Velo':itv. . A~ 'I'\’

\I | I’ o\ ’
e Average Velocity: The total dlsplacement dlwded bv the tt)tal tlme taken
Example: If a car dlsplacesﬁo km east ln Z haurs its average velocity is 25 km/h east.

e Uniform Veﬂ:lw Veloclty rernams constant in magnitude and direction.
Example: A n{m\nng straight at 60 km/h.

e Variable Velocity: Velocity changes either in magnitude or direction or both.
Example: A car turning while maintaining speed.

These distinctions are essential in physics for understanding motion comprehensively.
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Q.6 What are freely falling bodies? What is gravttational at:u:‘,elerafnon? Wr|te down sign
conventions for grawtahona acce+era'ﬂoh erte fhree &quations of motion for a freely falling
body. ' \ VUV

SN

Freely Falllng Bodles

Freely falling bodies are objects that move under the influence of gravity alone, without any other
forces like air resistance acting on them. Such objects accelerate towards the Earth due to gravity.
Example: A stone dropped from a height is a freely falling body.

Gravitational Acceleration:
Gravitational acceleration (ggg) is the acceleration experienced by an object due to the Earth’s
gravity. It has an approximate value of 9.8 m/s? near the Earth’s surface.

Sign Conventions for Gravitational Acceleration:

1. If the objectis falling downwards, ggg is positive because the motion is in the direction of
gravity.

( \

1. v=u+gtv=u+g tv-u+gt '
Where VvV |$ ]ﬂ\? ﬂnal valottty, uuu is the initial velocity, ggg is gravitational acceleration, and
ttt is. tj,ﬁé

2. s=ut+12gt2s=ut+ \frac{1}2} g t*2s=ut+21gt2
Where sss is the displacement.

3. v2=u2+2gsvh2 = uM2 + 2 g sv2=u2+2gs

Example of Use:
If a ball is dropped from rest (u=0u = Ou=0), after 2 seconds its velocity is:
v=0+9.8x2=19.6 m/sv =0 + 9.8 \times 2 = 19.6 \, \text{m/s}y=0+9.8x2=19.6m/s.

These equations are fundamental for solving problems involving free fall.

Q.7 Draw distance-time graphs for rest, uniform speed, increasing speed and der;reasmg
speed. \ (7 0\
Ans:

1. Rest: O G LA W

In the case of rest, the object dcaes nOt change |ts posmon over time. The distance-time graph is a
horizontal line paralle;l tq etime axis.

Example: A parliéd ar’s position remains constant.

2. Uniform Speed:
For uniform speed, the distance-time graph is a straight line with a constant slope. The slope




represents speed, which remains unchanged. _ )

Example: A train moving at a constant speed of 60 kKm/h, 7\ "\ | (G0

3. Increasing Speed: AT\ _~\\ VLV WV
When speed increases, the s[ope ef the distance tlme graph becomes steeper with time, forming a
curve. l|
Example: A caratcgleratl ng from rest.

4. Decreasing Speed:

For decreasing speed, the slope of the graph becomes less steep over time, showing that the object
is slowing down.

Example: A bicycle coming to a stop.

Graphical representations are crucial for visualizing these motion types and are commonly used in
physics to interpret the behavior of moving objects.

Q.8 Draw speed-time graphs for zero acceleration, uniform acceleration, and uniform
deceleration. Also show that the area under the speed-time graph represents the d|stance

covered by the body.
Ans:

1. Zero Acceleration: AT~ V7 N
In the case of zero acceleratlon the sPeécl ‘remams constant over time. The speed-time graph is a
horizontal straight line; \ \WU

Example: A car ima\) g at a constant speed of 50 km/h.

2. Uniform Acceleratlon:

For uniform acceleration, the speed-time graph is a straight line with a positive slope, indicating a
steady increase in speed.

Example: A car accelerating at a constant rate of 5 m/s2.

3. Uniform Deceleration:

In uniform deceleration, the speed-time graph is a straight line with a negative slope, representing a
steady decrease in speed.

Example: A vehicle braking at a constant rate.

Area Under the Graph:

The area under the speed-time graph represents the distance traveled by the object. Thns is because
distance is the integral of speed with respect to time. 20

Example: For a car with a constant speed of 60 km/h for 2 hours, the; area uncler the graph forms a
rectangle: \ N
Distance=SpeedxTime=60x2=120 km\text{Dlstance} \text{Speed} \tlmes \text{Time} = 60 \times 2
=120\, \text{km}Distance= SpeedeTne=60xz-‘120km

These graphs help Yls}ua‘lnz!a matlon and provide insights into the relationship between speed, time,
and distance.. UN
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Kinematics: Numerlcal Re$p9nse| Questmns
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Kinematics: Numerical Response Cluestlonﬁ
1. Convert the following: =\ |7 (| ‘\
a. 160 km/h into m/s
b.36 m/s into’ ke fh )
c. 15 km/h? mto*m/s‘
d. 1 m/s? into km/h?

N\ f{ I|.---L

a. To convert 160 km/h into m/s:
Speed (m/s) = 160 x 1000 / 3600 = 44.44 m/s
b. To convert 36 m/s into km/h:
Speed (km/h) = 36 x 3600 / 1000 = 129.6 km/h
c. To convert 15 km/h? into m/s%:
Acceleration (m/s?) = 15 x 1000 / (3600 x 3600) = 0.001 m/s?
d. To convert 1 m/s? into km/h?:
Acceleration (km/h?) = 1 x 3600 x 3600 / 1000 = 12,960 km/h?

2. In 10 seconds, a cyclist increases its speed from 5 km/h to 7 km/h, while a cfa(,::‘moves from
rest to 20 km/h in the same time. Calculate and compareﬁgcgemhoq lri(e??/_ )\Case

Cyclist: @) /_'\4 I'\. 0\ T.'\\"\. f‘\ \\\\: Iv'l (el
Acceleration = (Final Speed - Imtlal Speed])('mme\l '-\_}. \.\'\_\j»..\. WY )
_(7 5) 1000/350.g)\/ ‘1’0’\ \\ \ Y\\‘ \_‘_‘/,\
= 0.055 m/s? 0 "'\J'_|' @\ \\ \\ I L
,\\\” \
Car:

Acceleration = (Final Speed - Initial Speed) / Time
=(20-0) x (1000/3600) / 10
=0.55 m/s?
Comparison: The car's acceleration is 10 times that of the cyclist.

3. A ball is thrown straight up such that it took 2 seconds to reach the top after which it
started falling back. What was the speed with which the ball was thrown up?

The time taken to reach thetop =2 s

At the top, final velocity (v) =0 m/s

Acceleration due to gravity (g) = -9.8 m/s?
Usingv=u+gxt:

u=v-gxt

u=0-(-9.8x2)

u=19.6 m/s O \ {1\
Speed with which the ball was thrown up: 19 6 m[s‘ )\ /O =l

4. A car is moving with u |form Vefomty of 20 m/s for 20 seconds. Then brakes are applied
and it comes tcrrq?ﬁ Wit léniform deceleration in 30 seconds. Plot the graph to calculate the
distance traveled
The distance traveled during uniform velocity (first 20 seconds):
Distance = Velocity x Time

=20x20

=400 m




The distance traveled during deceleration (next 30 seconds) ~\| 1)
Using s = ut + 0.5at?, where u=20m/s, v =0 mz,s, t= 30 s A\ b
Deceleration (a) = (v-u) /t= (0 20) /.30 »=--0,'667 m)‘s2 /0 \E gl
Distance = 20 x 30 + 0.5 x (-0: 667) X (30”)" B\S

=300 m ] |
Total dista nee trhveﬂeh ﬂDO ¥ 300 700 m.

5.Agirl starts her motorbike at a speed of 50 km/h. If she stops after 60 s, what is her

acceleration?
Initial speed (u) = 50 x (1000/3600) = 13.89 m/s
Final speed (v) =0 m/s
Time (t) =605
Usinga=(v-u)/t:
a=(0-13.89)/60
=-0.23 m/s?
Acceleration = 0.23 m/s? (negative indicates deceleration).

6. Consider the following speed-time graph. Tell:
a. Which part of the graph is showing acceleration, deceleration, and zero acce]eratmn?
b. Calculate covered distance from 10 seconds to 20 secondsjmm qh graph

a. Acceleration: OA (0 to 10 seconds, mcreésmg Speed) LV U L
Zero Acceleration: AB (10 to) 20 $ecﬁ’m:i§ \cqn\stan‘t spefedj
Deceleration: BC (20 to ?10 sec;bndﬁ, deereasing speed)

an® \] ' [\ *

b. Distance frdeID £ 20 seconds:
Speed = 60 m/s (constant), Time=10s
Distance = Speed x Time

=60x 10
=600 m.




Extera Short Questions (TOplc W| 5 e) <

2.1 Rest and Motion ‘ GA Y
Q1: Define rest and motion thh Exampies W=
Ans: ] =

|

e Rest:A An bﬁjeet IS at rest if it does not change its position concerning a reference point over
time.
Example: A book on a table is at rest relative to the table.

e Motion: An object is in motion if it changes its position concerning a reference point over
time.
Example: A car moving on the road is in motion relative to a stationary observer.

Q2: Explain how rest and motion are relative with examples.

Ans:

Rest and motion depend on the observer's frame of reference.

Example 1: A person sitting in a moving train is at rest relative to another passenger butl in motion
relative to an observer on the platform. A\ (C \l
Example 2: The Earth appears statlonary to us but |g|n mcmt‘ah felaﬁ{le fci j;be Sun

r ‘ ‘ ,.—..\r’-___ - |

Q3: Differentiate betweenl'cramslal‘tc'r\;l r‘no‘noh énd rotatory motion.
Ans. ‘:_\\ __.. g ’:':.II \ {

® Transi'éltory Motion: All parts of the object move the same distance in the same direction.
Example: A moving car on a straight road.

¢ Rotatory Motion: The object rotates about a fixed axis.
Example: The spinning of a fan.

Q4: What is oscillatory motion? Give examples.

Ans:

Oscillatory motion is repetitive motion about a mean position.
Examples:

1. The swing of a pendulum. _ P\

2. The vibrations of a spring.

2.2 Distance and D|sp|aceme, it A\
Q1: Define dlstancq alnd dJﬁpIacement with examples.
Ans: \

¢ Distance: The total path length covered by an object.
Example: Walking 5 km in a circular track has a distance of 5 km.




¢ Displacement: The shortest straight-line dlstance between the lnlhal and ﬁnal posmons of an
object. N\ T WY ; (o0~
Example: If the startlng and endmg pqmts are the same, dlsplacement is 0.

Q2: How candlsqlaqémehlclbe zero but distance not?
Ans: A

Displacement is zero when the initial and final positions are the same, while the distance depends on
the actual path traveled.

Example: A person walks 3 km east and then 3 km west. Distance = 6 km, Displacement = 0.

Q3: Compare scalar and vector quantities with examples.
Ans:

e Scalar Quantities: Have only magnitude.
Example: Distance, speed.

e Vector Quantities: Have both magnitude and direction.
Example: Displacement, velocity.

Q4: Calculate the dlsplacement |f" n object mo\rﬁes 4 im north and then 3 km east.
Ans: -
Using Pythagarq \tjhéore{
Displacement = \!(42 +3%) =V(16 +9) =5 km.

2.3 Speed and Velocity
Q1: Define speed and velocity with examples.
Ans:

e Speed: Distance traveled per unit time (scalar).
Example: A car moves at 60 km/h.

¢ Velocity: Displacement per unit time (vector).
Example: A car moves 60 km/h east.

gt Y ‘; y A\

Q2: Differentiate between uniform and non unlform \relocm/ Wlth eﬁamples o

e Uniform Velocity: The\ bbjecii .n;"oixés'w\i'fh"cdhus;ta nt speed and direction.
Example A cI'ar onl a stralght hlghway at 50 km/h.
0N
. Non-umform Velomty The object’s speed or direction changes.
Example: A car turning a corner.




¢ Displacement: The shortest straight-line dlstance between the lnlhal and ﬁnal posmons of an
object. N\ T WY ; (o0~
Example: If the startlng and endmg pqmts are the same, dlsplacement is 0.

Q2: How candlsqlaqémehlclbe zero but distance not?
Ans: A

Displacement is zero when the initial and final positions are the same, while the distance depends on
the actual path traveled.

Example: A person walks 3 km east and then 3 km west. Distance = 6 km, Displacement = 0.

Q3: Compare scalar and vector quantities with examples.
Ans:

e Scalar Quantities: Have only magnitude.
Example: Distance, speed.

e Vector Quantities: Have both magnitude and direction.
Example: Displacement, velocity.

Q4: Calculate the dlsplacement |f" n object mo\rﬁes 4 im north and then 3 km east.
Ans: -
Using Pythagarq \tjhéore{
Displacement = \!(42 +3%) =V(16 +9) =5 km.

2.3 Speed and Velocity
Q1: Define speed and velocity with examples.
Ans:

e Speed: Distance traveled per unit time (scalar).
Example: A car moves at 60 km/h.

¢ Velocity: Displacement per unit time (vector).
Example: A car moves 60 km/h east.

gt Y ‘; y A\

Q2: Differentiate between uniform and non unlform \relocm/ Wlth eﬁamples o

e Uniform Velocity: The\ bbjecii .n;"oixés'w\i'fh"cdhus;ta nt speed and direction.
Example A cI'ar onl a stralght hlghway at 50 km/h.
0N
. Non-umform Velomty The object’s speed or direction changes.
Example: A car turning a corner.




Q3: A car travels 50 km in 2 hours and then 30 km |n 1 hour Calculate raverage speed..-
Total distance = 50 + 30 = 80 km, Total tlrne 2 ) 1 3 hours‘ L=
Average speed = Total dlstance / Total tlme 8& /3=726.67 kmfh

'l| -"'._,. =
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Q4: Explaln mstantaneous speed and velocity.

Ans:

¢ Instantaneous Speed: The speed of an object at a particular instant.
Example: A car’s speedometer shows its instantaneous speed.

¢ Instantaneous Velocity: Velocity at a specific moment, including direction.
Example: A car moving 20 m/s east at a particular second.

2.4 Acceleration

Q1: Define acceleration and its formula.
Ans:

Acceleration is the rate of change of velocity with tlme It is a vector pua’phty\ (
Formula: a=(v-u)/ta = (v - u) / ta=(v-u)/t, wher’e WyJS ﬁnal verotlty, uuu isinitial velocity, and ttt is

1\ \
\ ‘-.'\__ j."

time.

Q2: Explain posihvéland negatwe acceleratlon with examples.
Ans:

e Positive Acceleration: Velocity increases over time.
Example: A car speeding up from 20 m/s to 40 m/s.

e« Negative Acceleration {Deceleration): Velocity decreases over time.
Example: A car slowing down from 40 m/s to 20 m/s.

Q3: A car accelerates from 10 m/s to 20 m/s in 5 seconds. Find its acceleration.

Ans:

Using a=(v-u)/ta = (v - u) / ta=(v-u)/t:

a=(20-10)/5=10/5=2 m/s2a=(20-10) /5=10/5 =2\, \text{m/s}*2a=(20-10)/5=10/5=2m/s2.

= ey N e
! - { ~ \N N ( \ -

Q4: Differentiate between uniform and r]bﬁ.-:unf_"r"qﬁﬁ'a't;_'”célé[""c_i'ti'bh:j"

\ e

e Uniform Acc@é@honl Velouty changes at a constant rate.
Examplét Free fall.

¢ Non-uniform Acceleration: Velocity changes irregularly.
Example: A car in stop-and-go traffic.




2.5 Motion Due to Gravity e\ (@
Q1: Define free fall and its characteristics__.__x O | (Ea@™
Ans: - \/7V\( W
Free fall is the motion of an objet:t under ‘the ll‘rﬂUence of gra\nt\,lr alone.

Characteristics: I...__.._ | '\ W\ LS
2 | ..‘_j' l ! 3y -

1. Acce'li_e_réfimlw is constant (g=9.8 m/s2g = 9.8\, \text{m/s}*2g=9.8m/s2).

2. Objects fall at the same rate irrespective of mass.

Q2: A ball is dropped from a height of 20 m. How long will it take to hit the ground?
Ans:

Using s=0.5gt2s = 0.5 g t"2s5=0.5gt2:

20=0.5x9.8xt220 = 0.5 x 9.8 x t"220=0.5x9.8xt2

t2=20/4.9=4.08t"2 = 20 / 4.9 = 4.08t2=20/4.9=4.08

t=2.02 st = 2.02 \, \text{s}t=2.02s.

Q3: What is terminal velocity? )
Ans: 0 J,.."‘l \\
Terminal velocity is the constant speed an qﬁ’ett ':e
equals the upward air resnstaﬁce T O\ DoV~

Example: A skydlver reach]qs teﬁnmalveloatv during free fall.

l| N

Q4: Explain why heavier objects don't fall faster in a vacuum.

Ans:

In a vacuum, there is no air resistance, so all objects experience the same gravitational acceleration
regardless of mass.

2.6 Graphical Analysis of Motion
Q1: Describe a distance-time graph for different types of motion.
Ans:

¢ Horizontal Line: Object is at rest.

e Straight Inclined Line: Uniform motion. S

e Curved Line: Non-uniform motion;, 2~ [\ |

Vi~
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Q2: How is accelera‘nPn rebresented ona velomty -time graph?
N
Ans: JAVAS

e Positive Slope: Positive acceleration.
e Negative Slope: Negative acceleration.

e Horizontal Line: Zero acceleration.




Ans: The distance is the areaunder the grap(h

Example: A rectangle- shaped graph wlth v=10 m/sv..r 10\, \text{m/s}v=10m/s and t=5st =5,
\text{s}t=5s has: - J"f{j IN l oW\

Distance = 1D><5~56 M10 x 5 = 50 \, \text{m}10x5=50m.

Q4: Differentiate between displacement-time and velocity-time graphs.
Ans:

¢ Displacement-Time Graph: Shows position changes over time. Slope gives velocity.

¢ Velocity-Time Graph: Shows velocity changes over time. Slope gives acceleration.
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Q1: Define rest and motio'r‘fii'-E:-'c-ﬁqll-'a{i'n".llh_ld-..\"y_‘}fh'é'y"‘aré relative concepts with examples.

Rest and Its Explanaliu'mlIII

Rest is a statg._(iﬁ}ﬁéﬁé‘-an"‘c')b'ject does not change its position relative to a chosen reference point over
time. Itisa sd‘bjéctive state dependent on the observer.

Example: A book on a table remains stationary concerning the table, so it is considered at rest

relative to the table.

Motion and Its Explanation

Motion occurs when an object changes its position concerning a reference point over time.
Example: A moving car changes its position concerning a stationary observer on the roadside, so it is
in motion relative to the observer.

Why Rest and Motion Are Relative
The state of rest or motion depends entirely on the frame of reference chosen by the observer.

1. Example 1: A person seated on a moving train is at rest relative to another passenger but in
motion relative to someone standing on the platform.  _ —~ =

2. Example 2: Earth appears stationary tui;jgls;_.biui ltl‘.i |rt motion feiaﬁve to the Sun, as it rotates

-w’_-':-\ \J | 7
and revolves. '

Conclusion o VLGS :
Rest and motior --ayﬁ‘;ﬁ?ﬁf____‘é&biuté"states. They depend on the observer's frame of reference, which
makes them relative concepts.

Q2: Differentiate between distance and displacement. Provide examples and explain when
displacement can be zero while distance is not.

Distance

Distance is the total path length traveled by an object. It is scalar and does not include direction.
Example: If a person walks 5 km in a circular track, the total distance is 5 km.

Displacement

Displacement is the shortest straight-line distance between an object's initial and final positions,
including direction. It is a vector quantity.

Example: If the person ends at the starting point after walking 5 km in the circular track; the

displacement is 0 km. o) (C\Lae®

When Displacement is Zero but Distance is Not, /|| | | | AW

If an object returns to its starting pomt,thedlsplacement|s’zero because there is no net change in
position, but the distance is the total path traveled.

Example: A car trgl_\;gejjngi ?-J_!km"\éési"a'ha then 2 km west covers a distance of 2+2=4km2 +2 =4,
\text{km}2+'2"lzdkh‘1‘i but its displacement is 2-2=0 km2 - 2 = 0 \, \text{km}2-2=0km.

Key Differences Between Distance and Displacement

1. Distance is always positive, while displacement can be positive, negative, or zero.




2. Distance depends on the actual path taken, whereas dlsplacemen’c deper[ds only on the
initial and final positions. { a\ A (D¢

Q3: Define speed and vq Pcmy Expla 1] thelr dn‘ferences with examples.

Speed NI | \ N

Speed is the rate at WhICh an object covers distance. It is a scalar quantity.

Formula: Speed=DistanceTime\text{Speed} = \frac{\text{Distance}}{\text{Time}}Speed=TimeDistance

Example: A car traveling 100 km in 2 hours has a speed of 1002=50 km/h\frac{100}{2} = 50,
\text{km/h}2100=50km/h.

Velocity

Velocity is the rate at which an object changes its displacement. It is a vector quantity.
Formula: Velocity=DisplacementTime\text{Velocity} =
\frac{\text{Displacement}}{\text{Time}}Velocity=TimeDisplacement.

Example: A car traveling 100 km east in 2 hours has a velocity of 50 km/h east50 \, \text{km/h
east}50km/h east.

Key Differences Between Speed and Velocity ~x[F
1. Speed has no direction, whlle velocuty mcludes directlc)n D _;’
2. Speed can never be negatwe whrle VQBCKY c‘an be posmve negative, or zero.
3. Speed |sJ basqd onldlstance \whereas velocity is based on displacement.

Example Shomng the Difference
If a car moves 50 km east and then 50 km west in 2 hours:

e Distance = 50+50=100 km50 + 50 = 100 \, \text{km}50+50=100km, so speed =
1002=50 km/h\frac{100}{2} = 50\, \text{km/h}2100=50km/h.

e Displacement = 50-50=0 km50 - 50 = 0\, \text{km}50-50=0km, so velocity =
02=0 km/h\frac{0}{2} = 0\, \text{km/h}20=0km/h.

Q4: Define acceleration. Explain its types with formulas and examples.

Definition of Acceleration

Acceleration is the rate of change of velocity with time. It is a vector quantity. A
Formula: a=v-uta = \frac{v - ul{t}a=tv-u, where vvv is final velocity, uuu’is initial velacity,and ttt is

Types of Acceleration

1. Positive Acceleratj on, Velocity‘mcreases over time.
ExamplerA (:hra eferates from 10 m/s to 20 m/s in 5 seconds. a=20-105=2 m/s2a =
\frac{20 - 10}{5} = 2 \, \text{m/s}*2a=520-10=2m/s2.

2. Negative Acceleration (Deceleration): Velocity decreases over time.
Example: A car slows from 20 m/s to 10 m/s in 5 seconds. a=10-205=-2 m/s2a = \frac{10 -
2015} =-2\, \text{m/s}*2a=510-20=-2m/s2.




3. Uniform Acceleration: Velocity changes at a constant rate 2\ ((
Example: An object in free fall under grawty \a T\ O\ > | '\_':_'.'i--*' A

4. Non-Uniform Acceleratlon, Velocity changes lrregularly
Example: A car movmg through heavy “traffic.

;_'-. | "._..

Real-Life App._!._l F?FIP_FI.I. P R
Acceleration is used in designing vehicles to ensure optimal performance during speeding up,
braking, and turning.

Q5: Explain free fall under gravity. Derive the equations of motion for a freely falling object.
Free Fall Definition

Free fall is the motion of an object under the influence of gravity alone, with no air resistance. The
acceleration due to gravity (ggg) is 9.8 m/s29.8 \, \text{m/s}*29.8m/s2.

Equations of Motion for Free Fall
For a freely falling object, the standard equations of motion are modified by replacing aaa with ggg:

1. v=u+gtv=u+ g tv=u+gt

2. s=ut+12gt2s=ut+ \frac{142} g t"25 ut+21gt2 .

2

Where:

\\I|
f

e uuuR leh\gﬂ Veldaty (0 for an object dropped from rest).
¢ vvv = Final velocity.

e sss = Distance fallen.

ettt =Time taken.

Example Problem

If a ball is dropped from rest, calculate its velocity after 3 seconds.

Using v=u+gtv = u + g tv=u+gt:

v=0+9.8x3=29.4 m/sv = 0 + 9.8 \times 3 = 29.4 \, \text{m/s}v=0+9.8x3=29.4m/s.

Q6: Explain the importance of distance-time and velocity-time graphs wrch examples
Distance-Time Graph o f ,\)_-;-,
A distance-time graph shows how an objeqt S po,smon changea wnh tlme.

1. Horizontal Line: Object IS at 'rest

2. Straight Inclngd L,fne Unlforrn motlon
3 Curveﬂ'LmE Non-uniform motion.
Example: A straight inclined line with a slope of 5 represents an object moving at 5 m/s.

Velocity-Time Graph
A velocity-time graph shows how an object’s velocity changes with time.




1. Horizontal Line: Constant velocity.

2. Inclined Line (Upwards) Posntlveracceleraholl \\

| \
WO

): Negat\we ar:celeratlon

3. Inclined Line (Downwards
Example: A stralgh'g Iihe ‘w‘th a slope of 2 represents uniform acceleration of 2 m/s22 \,

\text{m /s}"2“2m/52

‘|

Area Under Velocity-Time Graph
The area under the graph represents the distance traveled.
Example: A graph with a rectangle-shaped area of 10 m/sx5 510\, \text{m/s} \times 5,

\text{s}10m/sx5s gives a distance of 50 m50\, \text{m}50m.




Multiple Ch0|ce Questlon:i \ (G

1. What is the state of an object that does"not (:hange\\;s po$'\ti0n \re!atlve to a reference point?
P \ \,:' ,-" \ \I I o _';

a) Motion b) Rest c) Accelera\tlo\n ql) D‘1splacéﬁeh1:/ e
\

\ ,\\ ".'- \'1_/

Answer: b) Rest N IMIJ AU
\\J

2. Which of thé followmg describes motion?

a) Change in speed b) Change in position relative to a reference point c) Constant position d) No
movement

Answer: b) Change in position relative to a reference point

3. Rest and motion are:

a) Absolute concepts b) Relative concepts ¢) The same for all observers d) Not related
Answer: b) Relative concepts

4. A person sitting in a moving train is:

a) At rest relative to the platform b) In motion relatlve to another pﬁ)sfg er G}J ’At})éét }elatlve to

the train d) In motion relative to the train \,\ V{AJ o
ol / S\\ \

~7

Answer: c) At rest relative to(ﬂ'xe\t r’\/mﬂi \/
{

5. Which type of mohonirlvo\v%s \Xe nt around a fixed axis?

a) Translatokysﬁg;»\ﬁﬂ)nJ th Oscillatory motion c¢) Rotatory motion d) Random motion
Answer: c) Rotatory motion

6. What is the shortest distance between the initial and final positions of an object?
a) Distance b) Displacement c) Path length d) Direction

Answer: b) Displacement

7. Displacement is a:

a) Scalar quantity b) Vector quantity c) Constant quantity d) None of these

Answer: b) Vector quantity

8. Distance traveled by an object can never be: Pt rﬁ'{‘{\.,
=~ o o RiAR AR
1o\ (CONBY
~\ [\ (C\Z
g . . . N\\N | o \oo2~
a) Positive b) Negative c) Zero d) Equal to dlspjacemg_nt A \.. \! a'll (oo
\ . ._-. \\\\ \I". \\\,\ ". \\ l \.' |
% \ \ r/ '\ \.[ (\ \.‘- =/ A \_f_'\ ol 2
Answer: b) Negative v A~ VWU N\
l \ Y A\ b "\ '\\ S
‘j\‘\“\‘-,"‘Y\-\}\-‘ —’

9. Which of the followmg\ljs akwéay\ﬁ\éﬂe,ater“than or equal to displacement?
a) Distance b)g 'ﬂ'ﬁmﬁ\c) \i[:elouty d) Speed

Answer: a) Distance

10. If an object returns to its starting point, its displacement is:

a) Positive b) Negative c) Zero d) Equal to the distance traveled




Answer: c) Zero

11. Speed is: \ @\ e \
\ I‘\ (_r'l \

}.'.'\II'

a) A vector quantity b) A scaleer &u“éﬂt[ty Q) EEq‘gal\ to (felouty d) Always constant

Answer: b) A\sc\al,g\r qHa‘nFrH/ g\e
12. Which 0;\~he followmg includes direction?

a) Speed b) Distance c) Velocity d) Time

Answer: c) Velocity

13. If a car travels 100 km east in 2 hours, its velocity is:

a) 50 km/h b) 50 km/h east c) 100 km/h east d) 200 km/h
Answer: b) 50 km/h east

14. The magnitude of velocity is the same as:

a) Acceleration b) Displacement c) Speed d) Time

= \OY\)
Answer: c) Speed A~ K‘P q\@) O
| o \O
1 0\ \ A\ K\\\ [~
15. Uniform velocity means: f;f" "\ \\ U \\u W

\ k_d/‘—-‘
a) Constant speed b) Consta\n‘\sﬂﬁfd i{'i\e\ Eh?: line c) Constant acceleration d) Constant
displacement

p \J'\“\\JI\U

Answer: b) C}nwant speed in a straight line
16. Acceleration is the:

a) Change in velocity over time b) Change in displacement over time c) Change in distance over
time d) Rate of velocity change

Answer: a) Change in velocity over time

17. If velocity increases, acceleration is:

a) Negative b) Positive c) Zero d) Constant
Answer: b) Positive

18. What type of acceleration occurs when a car slows down? ;-.5-;4.;\,
AW\
s i':‘ e \ . } |\\ L -

a) Uniform acceleration b) Deceleration c) Non- uanE{rm acce[e?‘étl“dn Q}/Ebn‘s‘{an’t’ acceleration

". '-. '\. 3 |

Answer: b) Deceleration

19. The unit of acceleratlo]'x 15{ \§
a) m/sb) m@%kp\kh}u/h d) km/h2
Answer: b) m/s?

20. Acceleration is zero when:

a) An object is at rest b) Velocity is constant ¢) An object is accelerating d) None of these




Answer: b) Velocity is constant — MR’ (C\
"j,” e T R T R T |
21. The acceleration due to gra\nty on Earrth |_s_aﬂp cl)x 5}1 I\ \,’,\. ) |
a) 8.9 m/s*b) 9.8 m/s?c) 1@’3 |5n(sﬁd§ 1 s\%fsa
{ \ ‘\‘ \'-»——
Answer: b)98r]1(s\1 j,\!]\J S
22. Free fall r}Ccurs when:

a) Only air resistance acts on the object b) Gravity is the only force acting on the object c) An object
moves upward d) An object moves horizontally

Answer: b) Gravity is the only force acting on the object

23. If a ball is dropped from rest, its velocity after 2 seconds is:
a) 49m/sb) 9.8 m/sc) 19.6 m/sd) 29.4 m/s

Answer: c) 19.6 m/s

24, Which of the following factors affects free fall in a vacuum?

a) Mass b) Shape c) Gravity d) Air resistance A eﬁj\ﬁ“

e ( L =
R0
Answer: c) Gravit X
nswer: ¢) Gravity E “{\r\\/ 1)

25. An object thrown upwar fé’ n?l\ﬁ‘ Icgcitg) 2

a) Zero at the to X Et|ual to the initial velocity at the topmost point c) Constant

throughout m

Answer: a) Zero at the topmost point

26. A horizontal line on a distance-time graph represents:

a) Motion with acceleration b) An object at rest c) Uniform motion d) Non-uniform motion
Answer: b) An object at rest

27. The slope of a distance-time graph gives:

a) Velocity b) Acceleration c) Displacement d) Time

Answer: a) Velocity

28. The area under a velocity-time graph gives: ) " E\ N
e e = (a0 015
AN\ A
a) Acceleration b) Displacement c) Speed d) Time (| ¢ \F"./--\‘\\\' ()&
A\ N [
o ?\\[| \\~\J\\\ ) L

Answer: b) Displacement ] , \/7 (O

A ’4. \“. o™ \ \x,...—\-'

A\ O S

29. A straight inclined Ilneﬁ \a\\(er(ytymm»e graph represents:

J\'L

a) Uniform a\tk;élle\gt‘l ) Zero acceleration ¢) Constant velocity d) Deceleration
Answer: a) Uniform acceleration

30. Which type of motion is shown by a curved line on a distance-time graph?

a) Uniform motion b) Non-uniform motion c) Rest d) Constant velocity







