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PHYSICS - Class No. 2 - MOTION

Some basic concepts about motion: Distance, Displacement, Speed, Velocity, Uniform and Non-uniform velocity,
Acceleration, Retardation; Types of motion: Concept of linear and circular motion, SHM, periodic and oscillatory
motion, projectile motion; Three basic equations for motion and their applications— for both +ve and -ve
acceleration.

English Version

e Distance:
The length of the path covered by a body in a particular
time interval is called distance.
This is a scalar quantity and the value will always be
+ve.
Unit: metre or m.

e Displacement:
The shortest distance between the initial and final
point in a particular direction is called displacement.
It is a vector quantity and the value can be —ve, zero or
+ve.
Unit: metre or m.

e  Speed:
The rate of change of distance over time is called
speed.
It is a scalar quantity.
Sheed < Distance
peet = rime

Unit: metre/second or m/s.

e Velocity:
The rate of change of displacement over time is called
velocity.
It is a vector quantity.

Velocity = Displacement
eroctty = Time
Unit: metre/second or m/s.

e Uniform and Non-uniform velocity:

If a body covers equal displacements in equal intervals
of time, it can be said that the body is moving in
uniform velocity.

If a body covers unequal displacements in equal
intervals of time, it can be said that the body is moving
in non-uniform velocity. (Graphical representations
will be shown in the class)

e Acceleration and retardation:
Acceleration is the rate of change of velocity over
time. It can be +ve, —ve or zero. When it is —ve
acceleration it is called retardation. When the

acceleration is zero, the body is moving in uniform
velocity.
It is a vector quantity.

) Velocity
Acceleration = ———
| Time
Unit: metre/(second)? or m/s?.

e Linear motion:
If a body travels in a straight line, horizontally, or
vertically then the motion is called linear motion.
Ex: motion of a car.

e Circular motion:
When a body moves along a circular path, then its
motion is called circular motion. This is always an
accelerated motion (towards the gravity).
(Velocity)?

Acceleration = -
Radious

e Simple Harmonic Motion:
If a body moves to and fro in a straight line about a
fixed point or position then the motion of the body is
called SHM.

e  Periodic motion:
The motion which repeats itself after a regular interval
of time is called periodic motion.
Ex: Motion of the clock hands.

e Oscillatory motion:
If a body repeats its movement after a regular interval
of time about a fixed point, then the motion is called
oscillatory motion.

e Projectile motion:
Project6ile motion is a form of motion in which an
object or particle is thrown near the earth surface, and
it moves along a curved path under the action of
gravity.
Path of projectile is always parabolic.
For maximum range, the angle of projection must be
45° and for maximum height, the angle of projection
must be 90°.



e Three basic equations for motion:
@) v=u-+at

o s=ut+%at2
o v?=u”+2as

[Where s = displacement; v = final velocity; u = initial
velocity; t = time period; a = acceleration]

Bengali Version

e U3 (Distance):
e TG e 9B 9% (7 Tre SSE F0e OIS 7y
T CF AR 992 O Wi 77 SAfe B

G metre or m.

e % (Displacement):
e SfSaCe of SRt I3 ST SREH ©32 SIEN SREICR !
FE TGP < 2 A
e (SF A 992 97 T A, (weabe A =y 30 Al

AP metre or m.

o %S (Speed):
ST R AR oISt 57 RO AR 2R W o1 23
S cFe A

cossa Distance
eead = ———
P Time
G, metre/second or my/s.

o ofOGR (Velocity):
G AACY SR G A QIR AMOCe ¢l
QUINCRIaCEE KN
) Displacement
Velocity = Time
433 metre/second or mys.

® T &I SPTICIY (Uniform and Non-uniform
velocity):
ST FATFICER IR (i@ ST IT ST 77 Toro AP
T T IO AT o SR
ST TP JREIC (PIS oRSANT 57 N o0 = TG 1 o
o7 My SfoFw 40T @ I IFH SPIRC fSA (Graphical

representations will be shown in the class)

° 239 O 9 (Acceleration and retardation):
ST AL AN ofSCICR ARRSCRT 2P F9 A0 FAC A
A, (oS 3 7 2T AT TACER F AT 20 S T
11 231 = *[+1y 20T @ A G FACCs AR
CERIACHEE| L

) Velocity
Acceleration = ———
Time

< metre/(secondf or n/s°.

e 3% 7S (Linear motion):
oot 7 I T LT, T A ST I 27 O ©ICF CART
oS 3= 231
EUEERAE I ERICER S

. i@ﬂ IS (Circular motion):
RN 75 2 @I AT AR 2 O (12 SfoCT 78 oifs
211 231 T8 2 1% e offs (o s
(Velocity)?

Acceleration = -
Radious

®  Simple Harmonic Motion:

@Bl (e [ A1 RPN O FIRE § e (! sifers e
ST oifS Fe1l 231

. "’Nﬁ@ IS (Periodic motion):
Gl e T I (T S e 2FeaRe W o e
oS o1l 23
CEERRICERQRE RIS

o WA oS (Oscillatory motion):
s (e R Fiesies WimE ST eie o3 oifs feers saigfe
WO S 2RSS 71 2

o 3 9 (Projectile motion):
THHT SJP OF W (SIS IGE UHA A0 ST
2SI O (F 5fS 27 O 611 27 20 5ol
AICT oifS 1 Sifga T
ARG (FHT & TR (I 45° 2090 77 932 AR SHOF &y
A T 20 27 90°)

®  Three basic equations for motion:
o v=u+tat
1
o s=ut+ Eat2



o v?=u?+2as

[CTATH s = FR; v = ST ([9F; u = ATARE (@9F; t = TAY; a = G2

SAMPLE QUESTIONS
English Version

1. A body is said to be moving with a uniform
acceleration when its

Velocity changes at a uniform rate

Speed changes at a uniform rate

Mass changes at a uniform rate

All are correct

2. The term acceleration means
Maximum speed of vehicles
Rate of change of velocity
Rate of change of distance
None of these

3. Velocity of a body is

The change of its position

The rate of change of its position

The change of its position in a definite direction

The rate of change of its position in a definite
direction

4. Which of the following is true about displacement
of an object?

It’s always equal to the distance travelled by object

It can be less than the distance travelled by object

It can be more than the distance travelled by object

It must be less than the distance travelled by object

5. Which of the following represents non-uniform
motion?

Equal displacement in unequal interval of time
Unequal displacement in unequal interval of time
Equal displacement in equal interval of time

Unequal displacement in equal interval of time

6. What is the slope of the velocity-time graph when
an object moves with constant negative acceleration,
having positive initial velocity?

90 degree

More than 90 degree

Less than 90 degree

0 degree

7. The motion of an object under free fall is an example
of which of the following?
Uniform velocity

Uniform acceleration
Zero acceleration
Non-uniform acceleration

8. What is represented by the slope of a straight line
joining two points on a velocity-time graph?

Average velocity

Instantaneous acceleration

Average acceleration

None of these

9. The equation of motion 'v = u +at' can be applied in
which of the following cases?

Simple Harmonic Motion

Circular motion

When the acceleration is constant

Both B and C

10. Which of the following conditions is true for an
object to be in equilibrium?

No linear motion of the object

No rotational motion of the object

Minimum potential energy of the object

All of these

11. A projectile will achieve maximum horizontal
range at which angle (Degree)?

90

60

45

30

12. What is the relation between velocity and
acceleration at the highest point of projectile path?
Both are at an angle of 45 degree to each other

Both are at an angle of 90 degree to each other
Both are at an angle of 180 degree to each other

None of these

13. What is the work done by centripetal force in case
of Uniform Circular Motion?

1N

ON

Depends on the magnitude of the force

None of these



14. What is the angular acceleration of a body moving
with constant angular velocity?

Equal to angular velocity

1

0

Cannot be determined

15. What is the maximum height that can be attained
by a projectile?

Equal to the maximum range

Equal to half of the maximum range

Equal to one fourth of the maximum range

0.25

18. A boy completes a single round of a circular park
and stops exactly there, from where he started. If the
radius of the park is A, then the displacement and
distance covered by the boy is accordingly:

2nr, 0

27r, TIr2

0, 2nr

r2, 2mr

19. If initial velocity of an object is 10 m/s, it is

Equal to twice of the maximum range uniformly accelerating at a rate of 2 m/s2. How far

it will move after 30 seconds?

16. A car is moving in a speed of 16 m/s. If that started 1.2 km
from the rest and it achieved that speed in 32 seconds, 1.5 km
what is the acceleration of that car (in m/s?)? 1.0 km
0.25 0.8 km
0.5
1 20. For the maximum height the angle of projection
2 must be:

0 degree
17. A train was moving in a speed of 72 kmph but 60 degree
suddenly it pressed the brake to avoid the accident. It 180 degree
has to stop within 5m. What amount of retardation the 90 degree
train needs to avoid the accident (in m/s?)?
2
4
0.5

SAMPLE QUESTIONS
Bengali Version
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CHEMISTRY - Class No. 4 - MIXTURE
English Version
LSqution:-
A solution Is a mixture formed when one or
more solutes dissolve in a solvent,.
A Water ;
(selvent) SUger
solution
(s=olution)

sugar
(solute); p 3

A Solution is a mixture formed when one or more solutes dissolve in a Solution. ') Solution is normally a
homogeneous mixture.

Il ) The particles of a solution are even smaller than 1 nm ( 10 meter) in diameter and hence, these
are not visible from the naked eyes.

11 ) The path of light is not visible in solution.

v ) The dissolved particles can’t be separated from the mixture by the simple process of filtration.
V ) At a given temperature, when no more solute can be dissolved in a solution, it is known as Saturated Solution.

V1 ) At a given temperature, the amount of dissolved particles present in a solution, is known as
Solubility.



Types of Solution

Solution of Solid in a
Solid

Metal Alloys

Solution of Solid in a
Liquid

Sugar Solution, Salt Solution

Solution of Liquid ina
Liquid

Vinegar ( Acetic Acid in Water )

Solution of Gas in
Liquid

Soda Water ( Carbon Di Oxide Gas in Water )

Solution of Gas in Gas

Carbon DI Oxide

Air is a solution of gases like Oxygen, Nitrogen, Argon,

; Suspension:-

A suspension is a heterogeneous mixture in which the solute particles don’t dissolve, but rather remain
suspended throughout the bulk of the medium, is known as Suspension.

| ) Particles of suspension are clearly visible from the naked eye. ( Bigger than 106 meter).
11 ) The path of light is visible in the suspension.
I11 ) The solute particles can be separated from the mixture by the simple process of filtration.
IV ) Example = Chalk Powder, Muddy Powder.

3. Colloid:-

A heterogeneous mixture is known as Colloid.
| ) The size of colloid particle is small than the particle of suspension but bigger than the particles of solution.(

10 to 10°° meter)

I1 ) The pathway of light is visible in Colloid.

1l ) Colloid particles can’t be separated from the mixture by the simple process of filtration. The Special filtration
technique can use to separate the colloid particles. That is called Centrifugation. Ex. = Mist, Fog, Smoke, Face

Cream, Colgate.

Technical Name of Colloid

Technical Name | Dispersed Phase | Dispersed Example

of Colloid Medium

1.Sol Solid Liquid Ink, Soap Water

2.Solid Sol Solid Solid Colored Gem
Stone ( Ruby )

3.Aerosol Solid Gas Smoke

4.Emulsion Liquid Liquid Butter, Face
Cream

5.Foam Gas Liquid Fire Extinguisher

6.Solid Foam Gas Solid Insulating Foam




| 7.Gel | Solid | Liquid | Jelly, Gelatin

4. Tyndall Effect:-

The Tyndall effect also known as Willis Tyndall Scattering, is light scattering by
particles in a colloid or in a very fine suspension. It is named after the 19" century
physicist John Tyndall.

l l A .
A

Flashiight . ot e 00 g
Solution Colloid  Suspension

5 Chromatography:-

The Process of separation of components of a mixture is called as
Chromatography; normally it is used for the color separation.

6. Distillation:-

The process of purifying a liquid by heating and cooling means a is
known as Distillation.

1. Crystallization:-

The process that separates a pure solid in the form of its crystals from a
solution is known as Crystallization.



English Version

a3

1. @3 (Solution):

Solution 3 T3¢ 26 OF {F= X TS AFH TRCF A0 OF I GFIHF - G 231
Q< = L M 2 (Solute)
U = IO CIHCAT 2 (Solvent)

o 5 AT us Fel
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Al

e  Solution-9¥ SCKF ST AL (LT A I
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o a3 [NME ST Solution-& S2F® @32 TGS (A6 Solute FMTF Solubility ICTI

®  Solution-9g &F:

3o + F10 MICAF Solution Metal Alloys

30 + ©FeT “MIC2 Solution ) G, ol et

©FET + OFe] AMICT Solution fefalta (Siteta s ST Sikie)
{1 + =& 21T Solution CTST SIBH (ST JCH CO,)
M%7 + 97T 104 Solution IOPT (O,, CO,, N, 5 21T e

2. Suspension:

Suspension 2eT I RS RN Vel I T4y TR SNl TRUFR AL FR07 790 28 1 67 TRCFH T4 SEW S
93 gt ) T 8 WRS STt 20 T (313 &1 et Suspension I

o JFUREIFH 107° RHIad (TS I8, ©iF 32003 2 (HICd (a2l T
o TN S Y ST Sl (vl I

e U1 8 URICE Simple filtration-&F AKTIZ RS AR

o  TWIRF: G(eT WK HLRH BCTI, TGl

3. e



3213 GF ({0 [ el

o (ST IR TR 1076 Atz 107 SbIcss sty 23
o ILeIF ALY Y OIS (1l I

e (JIICIG FCMR Simple process of filtration MCT R P AT, QT filtration-9F AHFCH ZRE <+ 2l 5]
A%OCF Centrifugation JCel

o (JIETIO-ET AFI:

PN g wr favge sy TSIz
Sol o ST e, AR et
Solid sol SaPe 3 ] HAlF
Aerosol I A C{TIT (Smoke)
Emulsion SEQl oI I, Face cream
Foam M O wfal-fdioRe T
Solid foam T 3 Insulating Foam
Gel 3o O e, fercetba

4. Tyndall &I<:

Tyndall (& Willis Tyndall Scattering-8 JeT 23| 331 @F (4 ST RCFAT Al 47 ST Suspension E2 (FIETIG
fSrcers Stedy crt A i #Toree AR G BT AR 3219 A1 Bote gfer )1 23

B

Solution Colod  Suspension

5. C@INICHIETE:

e et (T e 2RBIFACT (T ARG STt Sl 2 I (FACHIE 703

6. Distillation:
93 AT AN O A iLe efasae a1 23

7. Crystallization:
9% 2T A T (T T "M (AP 22 1 2



SAMPLE QUESTIONS - ENGLISH

Q.1. Size of Colloid particle ?
1) 10°to 10° meter

2) Less than 10 meter
3) Greater than 10 meter
4) None of these

Q.2. NaCl can be separated from water by
?
1) Distillation
2) Evaporation

3) Mechanical Separation

4) Atmolysis
Q.3. Mixture of KNO3 and NaCl can be
separated by ?

1) Crystallization

2) Filtration

3) Atmolysis

4) Magnetic separation

Q.4. QOil and water separated by
1) Mechanical separation

2) Distillation
3) Centrifugation
4) Chromatography

Q.5. Coloured materials can be separated

from dyes, green vegetables, ink by
?

1) Chromatography
2) Distillation

3) Centrifugation
4) Atmolysis

Q.6. Soda Water is an example of
1) Solution of liquid in liquid
2) Solution of liquid In gas
3) Solution of gas in liquid
4) Solution of gas In gas

Q.7. Metal alloys is an example of
1) Solution of solid in solid

2) Solution of gas in gas
3) Solution of liquid in liquid
4) Solution of gas in liquid

Q.8. At definite temperature no more solute
can be dissolve ina solution this solution is
known as

1) Saturated solution

2) Unsaturated solution
3) BothA&B
4) None of these

Q.9. Insulating foam is an example of
?

1) Solid foam
2) Foam

3) Gel

4) Sol

Q.10. Automobile Exhaust is an example of
2

—1) Aerosol
2) Sol
3) Gel
4) Emulsion



SAMPLE QUESTIONS - BENGALI
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SAMPLE MATERIAL - GEOGRAPHY
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