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Chapter #1

Physical Quantities and Measurement

Q1)Define Physic. Name the branches of Physic
PHYSIC

Physics is the branch of science which observes the nature represents it mathematically and conclude
with the experiment.

BRANCHES OF PFM I N

1. Mechanics

2. Ther

3. Electrigity

4, Magnetism

5.

. WHRE!N!
7. Em
8! Nuclear phy5|cs

9.

10. Astrophysics

11. Plasma physics

12. Geo physics

Q2)Define the branches of physic

MECHANICS
This branch of physics is mainly concerned with the laws of motion and gravitation.

THERMODYNAMICS

Thermodynamics deals with heat and temperature and their relation to energy and work.

ELECTRICITY

Electricity is the study of properties of charges in rest and motion

MAGNETISM
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Magnetism is the study of magnetic properties of materials

ATOMIC PHYSICS

Atomic physics deals with the composition structure and properties of the atom

OPTICS

Optics studies physical aspects of light and its properties with the help of optical instruments.

SOUND
Sound is the study of pdnrl;:“erties and applicatio

NUCLEAR PHYSICS

Nuclear physics deals with the constituents, structure, be

PARTICLE PHYSICSM 0 H E ==
Particle Physics studies the elementary co of
between them.

ASTROPHYSICS

The study of celestial objects with the help of laws of phy

PLASMA PHYSICS

The study of ionized state of mater and its properties is known as Plasma Physics.

GEO PHYSICS

The study of internal structure of earth is known as Geo physics.

Q3)Give some importance of physic.

IMPORTANCE OF PHYSIC

Automobile’s technology is based on principles of thermodynamics.

Nuclear energy is used on large scale to produce electric power.
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Radar technology is based on the role of physic
Laser are widely used in medical science

Electrical device used as home appliances are based on physic rules and law.

Q4)Define fundamental physical quantities. How many fundamental physical quantities are there?
Name them also give their unit and symbol

FUNDAMENTAL PHYSICAL QUANTITIES

Physical quantities which cannot be explained by other physical quantities are called fundamental

physical quantities
There are seven fJﬂrIaNysical quantities
Fundamental guantities .

Mass

Ti
EEE

Electric current Ampere
M '

Amount of substance

Luminous intensity

Q5)Define derived Physical quantities. Name some derived Physical quantities also give their unit
and symbol

DERIVED PHYSICAL QUANTITIES

Physical quantities which are explained on the basis of fundamental physical quantities are called
derived physical quantities.

Derived Quantities S.I Unit Symbol of Unit
Volume cubic meter m3

Velocity meter per second ms!

Force Newton N

Density kilogram per cubic meter kg/m?3
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Acceleration meter per second square m/s?

Q6)Define standard length?

STANDARD LENGTH

The length is defined as the minimum distance between two points lying on same plane

Q7)What is vernier caliper?

VERNIER CALIPER

The Vernier Caliper is a dc@;lruAment that can be " iR paldistance
extremely accurate. It h rial and metric sdal i i in j

used for measuring exter r, as well as smallerfja e i
diameter of objects. F ““

Up erJaws

Lower Jaws

Q8)What is Screw gauge?

SCREW GAUGE

Screw gauge in extensively used in engineering field for obtaining precision measurements. Micrometer
screw gauge is used for measuring extremely small dimensions. A screw gauge can even measure
dimensions smaller than those measured by a Vernier Caliper

ngO
? 15
A 10

=\5¢

Malniscse Circular Scale
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Q9)What is physical balance?

PHYSICAL BALANCE

The Physical balance is an instrument used for measurement of mass. It is mostly used in laboratory. It
works on the principle of moments.

Q10)

Mn HiEL't'Te prefixes.
EEn

PREFIX

tera T

giga G

mega M

kilo Kk 10°
hecto h 10
deka da 10
deci d 107
centi c 1072
milli m 107

Ql1) What is density?

DENSITY

The term density of a substance is defined as mass of substance (m) per unit volume (V). It is denoted
by Greek letter p (rho)

FORMULA
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Q12) What is t

SIGNIFICANT FIGURE f\u
The numbers of reliably kilo its i

Rule Example
1. All non-zeroes are significant 2.25 (3 significant figures)
2. Leading zeroes are NOT significant 0.00000034 (2 significant figures)

200 (1 significant figure)
200. (3 significant figures)
2.00 (3 significant figures)

3. Trailing zeroes are significant ONLY if an
explicit decimal point is present

0.00509 (3 significant figures)
4. Trapped zeroes are significant 2045 (4 significant figures)
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Numerical / Exercise

Ql. Whatis the mass a solid iron wrecking ball of radius 18cm. if the density of iron is 7.8 gm/cm?3?
Data

r=18cm

p =7.8gm/cm3

m=?

Solution

p=m/v

V= gnre’ J 0 I N

V= %(18)3 F 0 n

V =24432.192 cm?

7.8 =m/244 ' ' '

7.8x 24432.M2rﬂ H E EEN

m =1N1.1 gm OR 190.57 kg 7
Practice of Q1.

What is the mass a solid iron wrecking ball of radiu

Q2. Convert mass of Sun 2 000 000 000 000 000'000-0060-000-000-0006

Otation.

Mass = 2 000 000 000 000 000 000 000 000 000 000 kg

M =2 x 10%°

Practice of Q2.

Convert mass of earth 6 000 000 000 000 000 000 000 000 kg. into Scientific Notation.
Practice of Q2.

Convert velocity of light 3 000 000 00 m/s. into Scientific Notation.

Q3. Convert mass of an electron 9.11 x 10-3! kg into standard form.
M =9.11 x 103'kg

m = 0. 000 000 000 000 000 000 000 000 000 000911 kg

Practice of Q3.

Convert charge of an proton 9.1 x 10*° C into standard form.
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Practice of Q3.

Convert gravitational constant 6.67 x 101! Nm?/kg?C into standard form.

Q4. How many significant figures are there in the base area of a cylinder whose diameter.is 5 cm
Data

d=5cm

S.Finarea="?

Solution

A Jﬂl“

R=d/2=5/2=25cm

A =3.142 x (2.5)? Fun

A =19.6375 cm?

Practice of Q4. \
How manyWrea C
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Q5.

Complete the table

Column A Action

Column B Branch

Cooking Bar B.Q

Thermodynamics

Riding a bicycle

Turning the Bulb on

Lookj r Gi Galaxies

Pr cl sound

y from Earth

Physical Quantity
Current Ampere
Volume m3 Derived
Time Sec Base
Temperature K Base
(= JE{.}JE
: o
Force N Derived ~ > ﬁ"“_;i?fn 1
Density Kg per m3 Derived
Acceleration ms2 Derived
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Q6. Convert the following values.

1) 230cm = 2.3 m
2) 250¢g = 0.25 kg
3) 0.5s = 0.0005 ms
4) 0.8 m = 0.0008 mm
5) 350ms = 350000s
6) 1.2Kg 2 1200 g
Q7. Write the correct prefix of notion
1) 75000m 7i
2) 2/1000 sec =2 m
3) 1/1 000000 g Fﬂnu
4) 1000 000 000 m =1 M
Q8. Write vaIthﬂﬁc'e't'c notation
a) The radius orbit Sg&hBtomisr=0.5

b) 1 light“pear is 2628 000 000 000

Q9. A wooden piece is made in different shapes ta gth ad alculate its
volume as a:

a) Sphere b) Cube c) Cylinder d) Pyramid
a) Sphere

Data
r=2m

V=4/3nr3

V=2x3.142x (2)?
V=33.51m

b) Cube

1=2

v=1_
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V=23=8m3

c) cylinder
V = nrh

V=3.142 (2)2x 2 = 25.136 m3

d) Pyramid
3 3

V=l =Z 22667 m3
3 3

Q10. Find the density of wood as sphere and cube if the mass of wood is 1kg. Is there any change in
density due to shape?

o Ij 0 I N

M = 1kg

V(sphere) = 33.51 rF 0 H

p(sphere) =7

? HEN

p(cube) =

Solutio\ 2

m

p==

v

(sphere) p = ﬁ =0.03 kg/m3

(cube) p = % =0.125kg/m?

Yes, density is different for sphere and cube, because the volume is different.
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Q11.

Write significant numbers in the following values.

1)
2)
3)
4)
5)
6)
7)
8)
9)
10)
11)

12)

980 has 2 Significant numbers.

91.60 has 4

10010.100 has 8

0.0086 has 2
60 has 1
6250 has 3
13.20 has 4
41.70

80070.700  has 8

30200.05(F &B
0.0071 as

“NORE
N—. —7

Significant numbers.
Significant numbers.
Significant numbers.
Significant numbers.
Significant numbers.
Significant numbers.

ignificant numbers.

Significant numbers
Significant numbers

Significant numbers

'g'il:ant numbers
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Chapter # 2

Kinematics

Q1)What is kinematics?
KINEMATICS

Kinematics is the branch of Mechanics which deals with motion of objects without reference of force
which causes motion.

_________

-~ MORE!
REST EmE

A bo id to be in rest if it does

MOTION
A body is said to be in mation if it changes its position with respect to its surroundings.

Q3)Define the types of motion.
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{i’ :::":‘:mw' bne indefinitely.
B

Reciprocal Mation
Bock and ferth motion,

Oscillating Motion

Iu Oscillation Is o back end forth motien cbout o
pivart poiat

machine
needle

TYPES OF M

There are three types of motion

1. Translator motion
2. Rotatory motion

3. Vibratory motion

TRANSLATOR MOTION:

A motion in which all part of body moving in straight line is called translatory motion

EXAMPLE

Motion of car on straight road

ROTATORY MOTION

Rotatory motion can be defined as the movement of any object about an axis
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EXAMPLE

Motion of blades of fan

VIBRATORY MOTION

A body moves to and fro about its mean position is called vibratory motion.

EXAMPLE

Motion of pendulum

JOIN

Q4)What is linear, circular and random motion

LINEAR MOTION

Motion of a body atg a straight line is called linez

CIRCULAR NMV\n H E il

RANDOM MOTION

Irregular motion of an object is called random motion.

Q5)Differential between distance and displacement.
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B 5m >C

5m
Displacement at point A=0

Distance Fﬂnat point A=0

Shortest stram
It symbol is Ky

It is a vector quantity It is asca

Q6)Differential between speed and velocity

VELOCITY SPEED
Displacement covered by the body in Distance covered by the body in unit time
unit time is known as velocity is known as speed.
- 3 . S
It formulaisV = Z It formulaisV = -
Its S.l unit is m/s. Its S.l unit is m/s.
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Speed

Caris travelling ata
speed of 60 Km/h

Velocity

Car is travelling at a speed of
60 Km/h in east direction

d uniform velocity

Q7)Define uniJTai

UNIFORM SPEED

An object covers arFJBdane in equal interva
UNIFORM VM!" ﬂ E ' ' '
A body is said to have uniform v-elgcﬂy if it covers eq

particular
direc

Q8)What is acceleration? Also write its formula'a

ACCELERATION

Rate of change of velocity is known as velocity.

FORMULA
vf —vi
a =
t
UNIT
Its S.I unit is m/s2.
Moving Car
E B Alter 10 5 E E
Speed = 30 mis Speed = 35 m/s
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Q9)What is uniform acceleration.

UNIFORM ACCELERATION

A constant rate of change of velocity is called uniform acceleration.

Q10)

Differentiate between scalar and vector

SCALAR

VECTOR

Quantities having magnitude only are
scalar quantities

Quantities having magnitude as well as
direction are vector quantities

They are added or subtracted by simple

arithmetic meth
Time, speed, etclare I uantities
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ScaLar vs VecTor

Q11) DeriFﬂeﬁtion of motion: Vf

Derivation

Suppose a b i city” Vi” afte th”ﬁ" I
acceleration ’ t red by the bady i
M ¢

Since, AV = vf — vi

he change in

a =
at = vf —vi
at +vi = vf

Orvf =vi+at

Q12) Derive second equation of motion: S = Vit + % at?

Derivation

Suppose a body starts with initial velocity” Vi” after time “t” Its velocity becomes “Vf”. Let the cha
acceleration be “a” and distance covered by the body in this time by “S”

Distance = average velocity x time

As we know that V,, =———
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Putting Vav in equation (A)

VF + Vi
2

S=

Xt

By using first equation of motion and putting Vf in above

Vf =Vi+at

_ Vitat+Vi

FOR

Q13) DerMiuﬂiE(' Ic'ion: 2a8S = Vf3
EENE
Derivation\j

ll n

acceleration be and distance covered by the body in

Distance = average velocity x time

As we know that V,, =———

By using first equation of motion and separating “t”
Vf=Vi+at

Vf-Vi
- a

Putting Vay and t in eq (A)
VE Vi VIV

2 a
(Vf +Vi)(VF=Vi)

2a

2aS=Vf?% -

S=

S=
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Numerical # 1

A car travels 700m in 35 seconds what is the speed of car?
Data

S=700m

t =35sec

V=7

Solution
Tt
v=_2
35
V=30m/s
Practice of Numerical # JF 0 n
=
A bus travels 1210 5se T‘s‘he speed of ¢ rkI ‘
Numerical # 2 0“ E -
EEE
Calculate the acceleration of a bus that sp m 2( 954 0i1s;
Data

Vi=20 ms™

Vf=40ms?!
t=8sec
a="?

Solution

_vf-vi

a=2.5ms>

Practice of Numerical # 2

Calculate the acceleration of a bus that speed up from 40ms™ to 50ms™ in 5 seconds
Numerical # 3

The speed of train is 108 kmh. How much distance will be covered in 2 hours?

PTepared By SIR SALMAN ARIF TABANT___0312-2340767
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Data

V = 108kmh?

t =2hour

S=?

Solution

V=20RS =Vt

S=108 x2

S =216 km

Practice of Numelll" I N

The speed of train is 36ﬁnh1. How much distance

Numerical # 4

A bus is moving on a road with 15ms™ and it accele after 6

Data LR
Vi = 1\‘1 7

a=5ms>

t = 6sec

Vf="?
Solution
Vf=Vi+at
Vf =15+ 5x6
Vf=15+30
Vf=45ms™?

Practice of Numerical # 4

A bus is moving on a road with 25ms™ and it accelerates at 8ms2. Find the final velocity of bus after 3
seconds.

Numerical # 5

A bus start from rest and travels along a straight path its velocity become 15ms™in 5 seconds. Calculate
acceleration of the bus?

Data
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= O(start from rest)

Vf=15ms™!
t=5sec
a="?

Solution

Practice of Numerical # =
A bus start from rest and g a straight path its 2co N8 Se( Iculate
acceleration of the bus? .

Numerical # 6

A motorcyclist moMﬂ HV’EN'F' ' applies brakes Hﬂ/
seconds. Calculat EEE

Data \ ?
Vi=10 ms™?

Vf=3 ms!

t=5sec

a="?

Solution

a=1.4ms3?

Practice of Numerical # 6

A motorcyclist moving along a straight path applies brakes to slow down from 14ms™? to 7ms?in 4
seconds. Calculate its acceleration.

Numerical # 7
A car starts moving from rest with an acceleration of 5ms=. Find out the time to travel 50m distance.

Data
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Vi=0

a=5ms>
s=50m

t="7

Solution

S = Vit + % at?

50 = Oxt + % x5xt?

50 = 2.5t2
2.5
t2=20

t=4.47 sec

Mﬁ% ' ' l

EEE
A car starts moving from rest with an ation @f
Numerica

Data

Vi=30ms™
Vf=0
a=6ms
S=7
Solution

2aS = Vf2 - Vi?

2x6xS = 0% — 30?2

125=0-900
s =-22

12
S=75m
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Practice of Numerical # 8

A car moving on a road with velocity 20 ms™, when brakes are applied its velocity decreases at a rate of
5 meter per second square. Find the distance it will cover before coming to rest.

Numerical #9

A motor cycle moving with velocity of 40 ms™. It gets accelerating at a rate of 8 ms?. How much
distance will it cover in the next 10 seconds.

Data

Vi =40ms™

a=8ms>?
t=10sec Jﬂl“
S=7

Solution F 0 n

S=40x 10 + ¥ x8 x 10?

s=aorax00 [\ () R ETTE
EEm

S =400 + 400

S =800m \-2

Practice of Numerical # 9

A motor cycle moving with velocity of 50 ms™. It gets accelerating at a rate of 4 ms2. How much
distance will it cover in the next 12 seconds.

Numerical # 10

A ball is dropped from a height of 50m. What will be its velocity before touching ground?
Data

h =50m

vi=0 ~_ =

g=10ms=
vf="?
Solution

2gh = V2 - Vi2

2 x 10 x 50 = Vf2 — 02
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1000 = Vf?

Vf=+41000
Vf=31.62 ms!

Practice of Numerical # 10
A ball is dropped from a height of 70m. What will be its velocity before touching ground?
Numerical # 11

A ball is thrown vertically upward with velocity of 12 ms™? . The ball will be slowing down due to pull of
Earth’s gravity on it, and will return back to Earth. Find out the time the ball will take to reach the

maximum height

w JOIN
Vi=12 ms™

« / FOR

§=—

10 ms™
EEN
Solution
Vi=Vi+g
0=12+(-10)x t

10t =12

12
t=—
10

t=1.2sec

Practice of Numerical # 11

A ball is thrown vertically upward with velocity of 16 ms™ . The ball will be slowing down due to pull of
Earth’s gravity on it, and will return back to Earth. Find out the time the ball will take to reach the
maximum height

Numerical # 12 ~

If a body is thrown up ward with vertical velocity 50ms™. Calculate maximum height which body can
reach.

Data
Vi=50 ms™

Vf=0
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g=-10 ms™

h="?
2gh = Vf2 -
2 x (-10) x h = 02 =507

—20h =-2500

—2500
—-20

h=125m

Practice of Numerical # 1
If a body is thrown up mual velocity 30ms™.

reach.

h=

Numerical # 13 ﬂ
A ball falls down from top of height of 70m. How much ti

vi=0 EEm
g=10ms‘2\ ?

t=7?

Solution

h = Vit + % gt?

70 = Oxt + % x 10 xt?
70 = 5¢?

t2=70/5

t>=70/5

t?=14

t=\/ﬁ ~— 7

t=3.74 sec
Practice of Numerical # 13

A ball falls down from top of height of 40m. How much time the ball will take to reach the ground.
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Chapter # 3

DYNAMICS

Q1)Define force. Give its formula and unit
Force

Force is an agent which produce or trend to produce motion in an object. Force can also change the

shape of an object.

J 0 I FORCE AND MOTION

It is a vector quantity and S.l'unit is N(kgm/s?)

Q2)Define momentum with Sl unit. ~—7 "*"*.,‘; e
Momentum

The momentum of an object is equal to the mass multiplied by the velocity of the object
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Smaller Maés larger Mass
smaller momentum larger momentum

Two bodies moving with Velocity V

Unit
It is a vector quantity F(ﬂ n is N.s(kgm/s)

After collision

MATHEMATICAL EXPRESSION

PTepared By SIR SALMAN ARIF TABANT___0312-2340767 pg. 3U




/M0~ MASTER COACHING CENTER SEES

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [m] v

Suppose, two bodies of mass m1 and m; moves with initial velocity u; and u; after some time t the
collide and then they again began to move with final velocity vi an va.

Momentum before collision = miu1 + mau;

Momentum after collision = myvi + mav;

therefore,

momentum before collision = momentum after collision

JOIN

Q4)What is inertia? State Newton 1%t and 3 |a

miui + MaU2=-MmMiVvi + MyVva

Inertia

is resistam nrﬂtEs'afl
EEN

Coin
i‘ j 1§
| L
1&) S

Coin falls into glass

Newton’s first law of motion

A body continues its state of rest or of uniform motion in a straight line unless an external forc

on it.

Newton’s third law of motion

To every action, there is an equal and opposite reaction
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Newton s Eaws
o Motion

2nd Law 3rd Law

R0

MORENE ™ kg

directly proportional to force and inversely proportiofal’

Q5)State Newt

produced in th

Therefore,
aoF
ao—
ao—
putting the proportionality constant k,
a= k%
Fk = ma
taking value of constant k =1,
F=ma

Q6)Enumerate at least three clear differences between mass and weight.

Mass Weight
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Mass is the quantity of matter in a body Weight is a measurement of the
regardless of its volume or of any forces gravitational force acting on an object.
acting on it.

It is scalar quantity It is'vector quantity

Its S.l unit is Kg Its S.l unitis N

Mass is measured using a pan balance, Weight is measured using a spring
lever balance or electronic balance balance.

Q7)Draw a figure showing the direction of centripetal force, centrifugal force and velocity of an object

along a circular path.

Centrifugal
foree
Inertial m
irce -
force - = v
" -
* -
# -
# LY
! Centripetal . b
] I ¥
foree .
[ ] i
L]
Ll
*
LY *
L *
L] *

_____

PTepared By SIR SALIMIAN ARIF TABANT__0312-2340767 pg. 33




/M0~ MASTER COACHING CENTER SEES

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [m] v

Q8)Differentiate between Centripetal force and Centrifugal force.

Centripetal force Centrifugal force

The force required to move a body A force that acts outward on a body
along a circular path is called which moves along a curved path is
Centripetal force. called centrifugal force.

It is always directed toward the center It is always directed away from center

of curvature. of curvature.
The veIocitJ—a_m is constant o

and perpendicular t line running
from the ob nt“center of the

circle

CENTRIPETAL FORCE CENTRIFUGAL FORCE

Q9)List down some purposeful uses of centrifuge that humans are benefitting everyday

Uses of centrifuge

Centrifuge appliances are used to separate heavier particles from lighter particles in liquids
Example
e Sugar crystals are separated from molasses.

e Blood analysis is carried out through a centrifuge process in laboratory.

e Cream separator is used to separate the cream from skimmed milk.
e An ultracentrifuge is used for separating small particle from large molecules.

e Gas centrifuge is used for separation of isotopes.

Q10) What is friction? What is force of friction? Explain with two examples from daily life.
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Friction

The force that resists relative motion between two surfaces is called friction.

Pushing force

Force the Fricti
The force whlc)-F uene motion of the bod

Examglel\ll E ' ' '
Friction Enable us to walk on ground

Du iction, we can stop a ect.

Because of friction in our hand, we can hold ob

Ql1) Discus the types of friction.
Static friction
It is force acting on an object at rest that resists its ability to start moving. The maximum static

friction is known as “limiting friction”

Kinetic friction

t*r o § 7
situations, static friction is greater than kinetic friction. — “-5_'5__1;

Sliding friction

When one body slides over the other body the friction between two surfaces is said to be sliding
friction.

Rolling friction
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When a body moves on wheels the friction is said to be rolling friction. Rolling friction is much lesser

than the sliding friction
Q12) Give some advantages of friction

Advantages of friction

1. Friction enables us to walk on ground.
2. Friction protects from sliding, as sand is thrown to maintain friction on inclined railway tracks
during rain.

3. The car brakes slow down the car to stop safely.

4. Threadsand g r signed on tires to increase the friction and improve grip between
road and wh
[
Q13) Give some disadvantages of friction. l.l
Disadvantages of fricpo n .

1. A large amount of energy is wasted in the maghi L
2. FrictioMﬂ:B E'sllf parts hence nhﬁs
3. Failure I in"éar @ngine results con

Q14) What are some ways reducing friction?

Reducing friction

1. Wheels, pullies, ball bearings, lubricants and graphite are used to overcome the friction
2. Lubricating the motor axel, sewing machine and bicycle chain reduces friction and prevents
wear and tear

3. The shape of vehicle is also designed to reduce air resistance.

Numerical # 1

Find the momentum of body of mass 6 kg moving with a velocity of 25 ms™t. What will be the velocity if

the momentum becomes 200Ns?
Data

m = 6kg
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v=25ms™!

p=?
If, P = 200 N.s
V=?

Solution

P=mv

= JOIN

P=150N.s

200=6xV
HEN

V=3383 ms

Practice of Numerical # 1

Find the momentum of body of mass 8 kg moving

the momentum becomes 300Ns?
Numerical # 2

A body of mass 10 kg is moving with velocity of 10 ms™. A force acts for 5 seconds to reduce its velocity

to 2 ms™. Find the momentum of body before and after application of the force on it.
Data

m = 10kg

Vi=10 ms™

t=5sec

Vf=2ms?
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Pf=?

Solution

P =mVi
P=10x10
P =100 N.s
P=mVi

o Jﬂl“

P=20N.s

Practice of Numerical # ZF 0 n

3 msL. Find the mMﬂnﬂnEt!f'rland after appli
EEE

, ]
W ' -
A force of 3400 N is appli a body of m4&ss is 850 kg, mmd rce?
How much force should be applied on a body of mass 425k t fati 3 lculated.

3400=850xa
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3400

~ 850

a=4ms>
F=ma

F=425x4
F=1700 N

Practice of Numerical # 3
A force of 1400 dﬂeljua body of mass is 950 kg, find the acceleration produced by the force?
How much force shoul ed on a body of mass scalculated.

Numerical # 4 F 0 H

Find the mass of a body which is accelerated by app p itlto 36 ms=.

What shouIMﬂrﬂrE'c‘ le same body jif
EEN

Data

Fe ZM

a=36ms?

m="7?

If, F=280N
a="?
F=ma

200=mx 36

_ 200
36

m = 5.55 kg
F=ma

280=5.55xa
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280

a=
5.55

a=50.45 ms™
Practice of Numerical # 5

Find the mass of a body which is accelerated by applying a force of 300 N, that speeds up it to 40 ms™.

What should be the acceleration of the same body if the applied force changes to 320N.

Numerical # 6
An empty car has 1200 k . gine can produce acceleration of 4 ms™2. If 300 kg load is added to
mass by passengersan t acceleration the samn o[ rod :

- F 0 n

mi(empty) = 1200 kg

EEE
my(load) = iOO kg ?
a = ? (with load)

Solution

m = 1200 + 300 = 1500 kg
F=ma

F=1500x4

F =6000 N

Practice of Numerical # 6

[
&2

~——7 i~ I-.'
An empty car has 1400 kg mass. Its engine can produce acceleration of 5 ms2. If 250 kg load is added tol=/E =

N,
mass by passengers and luggage. What acceleration the same engine will produce?

Numerical # 7

The mass of an object is 60 kg, find its weight on (i) Earth (ii) Moon (iii) Mars assume the acceleration due

to gravity on Earth = 9.8 ms2 on Moon=1.6 ms? and on Mars= 3.7 ms
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Data

m = 60kg
Gearth = 9.8 ms™2
Emoon = 1.6 ms?
Emars = 3.7 ms™
Wearth = ?

= JOIN

Wmars = ?

Solution F 0 H

Wearth = MEearth

Wearth QS N 7

Wmoon = MEmoon

Wmoon = 60 X 1.6

Wmoon =96 N

Wars = MEmars

Wmars = 60 X 37

Wmars = 222 N

Practice of Numerical # 7

The mass of an object is 70 kg, find its weight on (i) Earth (ii) Moon (iii) Mars assume the acceleration due

to gravity on Earth =9.8 ms2 on Moon=1.6 ms2 and on Mars= 3.7 ms™

Numerical # 8
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A car is running on a circular part of highway having about 1000m radius. The mass of car is 600kg and its

velocity is 72 kmh™. Find (i) Centripetal force exerted by the car. (ii) Centripetal acceleration of car.
r=1000m

m = 600kg

V = 72kmh~1=72 x 1000 = 3600 = 20 ms™

Fc=7?

" ll 0 I N
Solution
T

600x20%

1000 ' ' l
600x400 EEE

1000
240000

Fc= "..........IIlllllll-'---::iiii"
1000

Fc=240N

2
ac =—
T

202
1000

ac =

400

ac =
1000

ac=0.4 ms™?

Practice of Numerical # 8 ~__=

A car is running on a circular part of highway having about 800m radius. The mass of car is 600kg and its

velocity is 72 kmh™. Find (i) Centripetal force exerted by the car. (ii) Centripetal acceleration of car.

Numerical # 9
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A block is placed on a wet slippery floor. The mass of block is 15 kg. When it is pulled through a string and

spring balance, it shows force equal to 3 N. Find the coefficient of friction. (Fs = u mg)
Data

m = 15kg

p=?
Solution Jﬂl“

3=p150

i =3/150
u=0.02
Practice of Numerical # 9

A block is placed on a wet slippery floor. The mass of block is 18 kg. When it is pulled through a string and

spring balance, it shows force equal to 4 N. Find the coefficient of friction. (Fs = u mg)
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Chapter # 4

TURNING EFFECT OF FORCES

Q1)Define like and unlike forces. Explain using examples

Like parallel forces

The forces that act along the same direction are called like parallel forces.

For Example

You might have seer&“&lu“pushmg a car to moyesi

in same direction? All of these forces are called like

same line. F 0 n

Unlike parallel forces

The forces that act along opposite directions are called unlike parallel forces

For Example

A ceiling fan suspended in a hook through supporting rod. The forces acting on it are; weight of the
fan acting vertically downwards and tension in the supporting rod pulling it vertically upwards. These
two forces are also parallel but opposite to each other and acting along the same line. Thus, these

S—
forces are called unlike parallel forces.

o3F
E‘*.;:rﬁ: =
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Q2)What is meant by resolution of forces? How the direction and magnitude of a vector is obtained
from its components?

Resolution of forces

The process of splitting of a force into mutually perpendicular components is called resolution of

force.

Mathematical Expression

Consider a vect and angle 0 with positive X-axis. Vector F is represented by a line OA.
From point A dicular AB on X-axiS. : : esents two vectors. Fx and

Direction of resultant Vector

Consider Mﬂﬁﬁl l('—\B
Using Py mE=

Nﬁ er? + Base? ?
F? = Fx? + Fy?

f- P27 Y2

Magnitude of vector

Consider right angled triangle AOAB

Q3)Which rule is'used to find the resultant of more than two forces? Give Steps to add two vectors.
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HEAD TO TAIL RULE -

Step 1

B
Choose a suitable scale \

Step 2

Draw all the force vectors according to scale. Vectors A and B in this R B

case.

A
: 1

Now take any vector as first vector and draw next vecto

of the previous. If nu tors is more than t ) gtor is

reached.

Step 4 M 0 H E EEE
Use a sN’ ht line with arrow pointed to?ast vect i i i' hefhead
of last vector. This is ant vector.

Q4)Define resolution of vector. Derive expression fo

Resolution of forces

The process of splitting of a vector into mutually perpendicular components is called resolution of

vector.

Rectangular component of vector

Consider a vector F making and angle 0 with positive X-axis. Vector F is represented by a line OA.EFE{:{JE

ot Ly

From point A draw a perpendicular AB on X-axis. Suppose OB and BA represents two vectors:—Fxand R

Fy respectively. Thus, Fx and Fy are the rectangular components of vectorF.

HORIZONTAL COMPONENT
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Consider right angled triangle AOAB y

Base
Hyp

CosO =

0B
CosO =—
04

CosO = B
F

F cosO = Fx

MAGNITUDE OF VERTICAL COMPONENT

Consider right angled triangle AOAB
" lj 0 I N

Hyp
Sin0 =22

0A

F
F SinO = Fy

M 0 H E EEN

Define torque. Give its formu

e depends.
Torque

Turning effect of force is known as torque

Formula
Torque = force x moment arm

t=Fxd

Unit

Its S.l unit is N.m

It depends upon:

A. The magnitude of force.
B. The perpendicular distance of the point of application of force from the Pivot or fulcrum.
Q6)State principle of moment. Give three examples in which principle of moment is observed.

Principle of moment
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The sum of the clockwise moments about a point is equal to the sum of the anticlockwise moments
about that point.

Example

Sea saw

Opening a cap of bottle

To tightening or losing a screw

Q7)How is the see- saw balanced?

Two children playing on the see-saw. Fatima is sitting on right side and Faheem on the left side of the
pivot. When the clockivi ifig effect of Fatima is equal to the anticlockwise turning effect of
Faheem, then see—szturlﬁ this case they ca ing. 3 ockwise
moments on a body is balanced by the sum of all the afit : ili Eri ciple
of moments. F 0 n

1
MORE!!!

Q8)What is center of gravity? Give center of gravity o

Centre of gravity

A body behaves as if its whole mass is concentrated at one point, called its centre of mass or centre

of gravity

Center of Gravity of Some Regular Shaped objects

The Center of gravity of regular shaped uniform objects is their geometrical Center.

The Center of gravity of uniform rod is its midpoint

Center of Gravity

+
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The Center of gravity of uniform square or a rectangular sheet is the point of intersection of its

diagonals.

.‘M"-u.,__'ﬁ%}/"r
,.-"".H )

The Center of gravity of solid or hollow sphere is the Center of the sphere

The Center of gravity olun"orm circular ring

isth

Q9)What is couple? Write three necessary conditions for two forces to form a couple.
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Couple

Two unlike parallel forces of the same magnitude but not acting along the same line form a couple.

Conditions
1. To form a couple, two forces must be:
2. Equal in magnitude u Parallel, but opposite in direction

3. Separated by a distanced.

Q10) Define Eq discuss its types
Equilibrium

When a body does notﬁossess any acceleration

equilibrium.

e ] 0 BEL
A book lying o EEN

Types of equilibrium
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There are two types of equilibrium.
1. Static Equilibrium

2. Dynamic Equilibrium

Static Equilibrium

A body at rest is said to be in static equilibrium.

Dynamic Equilibrium

A moving objec ot possess any acceleration neither linear nor angular is said to be in
dynamic equil
-
l.I
Q11) Statfaﬂ“n Condition of equilib

Conditions for Equilibrium
A body M ﬂn E Bffonsto e i qhﬂ,
EEE

FMondltlon for Equilibrium ? | | h
According to thi ition for equilibrium sumio - wistibelequal to
a=

zero.

aquilibrium

F1 +F, +F3

OR

SF=0

In terms of x and y components of the forces acting on the body first condition for the equilibrium

can be expressed as:

Fix +Fax +Fax +veviiniennnne +Fnx =0

Fiy +Fay +F3y +ociieinnnnne +Fy=0
2F=0 ~
IF,=0

Second Condition of Equilibrium

Sum of all clockwise and anticlockwise torques acting on a body is zero. Mathematically,

2t=0
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Q12) What are states of equilibrium. Also write their conditions.

States of Equilibrium

There are three states of equilibrium:
1. Stable equilibrium
2. Unstable equilibrium and

3. Neutral equilibrium

Stable Equilibrium

A body is in stable eq hen slightly displaced and then released it returns to its previous
position.
Unstable EguilibriumF 0 n ﬁ E

A body is said to be in unstable equilibrium when sli

position. M 0 H E ' ' l
EEE m

Neutrawilibrium ?

A body is said to be utral equilibfium whenfid rémaihs in

equilibrium in new position E *‘ u 4
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Numerical # 1

A pair of like parallel forces 15N each are acting on a body. Find their resultant.
F1=15N

F2=15N

F=7

F =F1 + F; (for like parallel forces)

F=15+15

F=30N

Practice of Nuni@ri
A pair of like I ces 28N each are acting

Numerical # 2

A pair of like paFIﬂwH 10N and 20 N each ar

F1=10N

Fz=20NMOHE|'|
F=7? EEE
F=10+20

F=30N

Practice of Numerical # 2
A pair of like parallel forces 120N and 600 N each are acting on a body. Find their resultant.
Numerical # 3

Two unlike parallel forces 10 N each acting along same line. Find their resultant.
F1=10N

F2=10N

F=7

F = F1—F; (for unlike parallel forces)

F=10-10

F=0

Practice of Numerical # 3

Two unlike parallel forces 9 N each acting along same line. Find their resultant.

Numerical # 4
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Two unlike parallel forces 8 N and 5N each acting along same line. Find their resultant.
F1=8N

F2=5N

F=?

F = F1 — F2 (for unlike parallel forces)

F=8-5

F=3N

Practice of Numerical # 4

Two unlike parallel fo 10N each acting along same line. Find their resultant.
Numerical # 5

|
A gardener is driving a lawnmower with a force of 80 es an

i) Find its horizontal ¢ ii) Find its verti
= 40° M 0 H E EEE

Solution

Fx = FcosO

Fx = 80Cos45
Fx =80x0.707
Fx=56.56 N
Fx = Fsin0

Fx = 80sin45
Fx =80 x 0.707

Fx=56.56 N ~—7

Practice of Numerical # 5

A gardener is driving a lawnmower with a force of 90 N that makes an angle of 60° with the ground.
i) Find its horizontal component ii) Find its vertical component

Numerical # 6

Horizontal and vertical components of a force are 4 N and 3 N respectively. Find
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i) Resultant force ii) Direction of resultant
Data

Fx = 4N

Fy=3N

F=?

0="

Solution

F=\Fx2+ Fy?

F=v4 + 32']0' N

F=V16+ 9

F=+25

- / FOR

Practice of Numerical #

WE lo'e'ts of a force 3
EEN

i) Resultant force i!! % iition ofr

Num 7

A spanner of 0.3 m length can produce a torqué o ekp ed on it

ii) What should be the length of the spanne
applied force
Data
d=0.3m
T=300N.m
F=7
If t=500N.m
d="?

Solution
T=Fd
300=F x0.3
F =300/0.3
F=1000 N
t=Fd
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500 =1000xd

500

1000
d=0.5m

Practice of Numerical # 7

A spanner of 0.5 m length can produce a torque of 450Nm. i) determine the force applied
onit

ii) What should be the length of the spanner if torque is to be increased to 600Nm with same applied

force

Numerical # 8 d u‘alr‘“3
A mechanic uses a nner to turn a nu appli ach end of the
spanner and produce f 60 Nm. What is thé l¢
wants to produce a tcEnfnm with same spanne

=

Data

EENE

T=60N.m

N =

If, =80 N.m

F=7
Solution
t=Fd
60=15xd

60
15

d=4m

d=

T=Fd
80=Fx4

80
F=="
4

F=20N

Practice of Numerical #8
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A mechanic uses a double arm spanner to turn a nut. He applies a force of 20 N at each end of the
spanner and produces a torque of 75 Nm. What is the length of the moment arm of the couple? If he

wants to produce a torque of 9ONm with same spanner then how much force he should apply?

PTepared By SIR SALIMIAN ARIF TABANT__0312-2340767 pPg. 57




/M0~ MASTER COACHING CENTER SEES

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :

Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [m] v

CHAPTER #5

FORCES AND MATTER

Q1)State and explain Hooke's law.
HOOKE'S LAW
Hooke's law states that:

Within elastic limit, the displacement produced in the spring is directly proportional to the force

EXPLANATION
Mathematically if ‘F’ iEQ}Bd force and ‘x’ is thedi

equation for Hooke's

MﬂﬂEll' y
or EEE

F = kx
where k is sprin of sprfg).

Q2)Write two properties of spring

applied.

Properties of spring

1. Spring are useful in making balances. Hooke wanted to make a very sensitive and accurate weight
machine or balance.

2. He also realized that a spiral spring could be used to control a clock or wrist watch.

Q3)Define pressure, give its formula and S.I unit.

Pressure

The force acting normally per unit area on the surface of a body is called pressure.

Formula

Force

Pressure =
Area
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F
P=%
Unit

S.l unitis N/m?

Q4)Discus the factors affecting pressure.

Factors affecting pressure

Pressure P is proportional to the depth, the deeper one dives into water, greater will be the pressure.

Twice the depdvovlzd“ the pressure.
Similarly, pressure also depends upon the densi at&Fig d i /élitimes denser
than water, thefeﬂrnill be five times greate 1 b i e pressure p
can be written as:
HPEs'r'-'depth x density
M 0 EEN )
lep of ;

Pascal Law

|| ||
losedlinsascontaifienis transmitted equally

The pressure applied externally at any point of g

to all parts of the liquid in container.

Example

It can be demonstrated with the help of a water filled glass vessel having holes around its surface.

When you apply force through the piston the water rushes out of the holes with the same pressure.

The force applied on the piston exerts pressure on water. This pressure is transmitted equall
] e

e

throughout the liquid in all directions. In general, this law holds good for fluids both for liquids

as gases
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Y

Q6)What is hydraulidﬂl"ite down the names of four machines that you have seen working

on the principle of pasca -

Hydraulic machine l.l E

The machine in whicVForuiRnsmitted by liquids Y achine.
b”

By the application of relatively small force they prod

Exambples IulﬂHEIII
HydrauM

Car lifts

hydraulic

Jacks

Q7)Describe the construction and working of hydraulic press.

Hydraulic press

A hydraulic press is made of two pistons connected by a liquid-filled pipe

A force of magnitude F; is applied to a small piston of surface area Ai. The pressure is transmitted

through an incompressible liquid to a larger piston of surface area A>. Because the pressure must be =5

the same on both sides.
F, F
p=_-t=-22
A A
Therefore, the force F; is greater than the force F1 by a factor A2/A.
By designing a hydraulic press with appropriate areas A1 and A, a large output force can be applied

by means of a small input force.
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Each side of this equation is the work done by the force. Thus, the work done by F1 on the input piston

equals to the work done by F, on the output piston. Thus, the principle of conservation of energy

applies in the hydraulic press.

Q8)Define density. Describe density in brief. Give it formula and unit.

Density
The term density of a substance is defined as mass of substance (m) per unit volume (V). It is denoted

by Greek letter p (rho)

Formula

Numekical # 1

An elastic spring is 20cm long. When itis stretche

Calculate its extension?

Data

X1 =20cm

X2 = 60cm

X =X2—X1

x=60-20

X =40cm

Practice of Numerical #1

An elastic spring is 40cm long. When it is stretched by hanging some load its length increases to 80cm.

Calculate its extension?
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Numerical # 2

A spring has spring constant k = 30 Nm™. What load is required to produce an extension of 4 m?
Data

K=30Nm!

Solution J 0 I N

F=Kx

F=30x4 Fun

F=120N

Practice of NumerMﬂ H E ' ' l
EEE
A spring ha ing constant k=50 Nm™, is re

Numerical # 3

How much force is needed to pull a spring to a distance d
Data

x=30cm=30+100=0.3m

K=15Nm

F=7

Solution

F=Kx

F=15x0.3

F=15N

Practice of Numerical # 3
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How much force is needed to pull a spring to a distance of 40cm, the spring constant is 16 Nm™?

Numerical # 4

Calculate the pressure at a depth of 3m in a swimming pool? (density of water = 1000kgm3)
Data

d=3m

p = 1000 kgm™

e Jﬂl“
P=
Solution Fu H

= M

Practice of Numerical # 4

Calculate the pressure at a depth of 6m in a swim

Numerical #5

A boy is digging a hole with spade of edge 0.1 cm?. Calculate the pressure when he is exerting the force

of 1000N onto the spade.
Data

A=0.1cm?=0.1+ 10000 = 0.00001 m?

F=1000 N

Solution

p=Z
A
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P =1000/0.00001

P = 100000000 N/m?

Practice of Numerical #5

A boy is digging a hole with spade of edge 0.2 cm?. Calculate the pressure when he is exerting the force
of 3000N onto the spade.

Numerical # 6

maximum pressure acti

Data
dimensions = 0.5m><0.6mE.(n n
EEE
m

A wooden block of dime 'nt").GmXLOm kept on the ground has a mass of 200kg. Calculate the
n

A =0.5x0.6

A=0.3m2
W =mg
W =200x9.8

W =1960 N
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P =6533.33 N/m?

Practice of Numerical # 6

A wooden block of dimensions 0.4mx0.7mx1.2m kept on the ground has a mass of 150kg. Calculate the

maximum pressure acting on the ground.

Numerical # 7 J 0 I N
If the density of sea water is 1150 kgm3, calculate f he surface of
s
Em"

P =pgd
P =1150x9.8x 50
P = 563500 N/m?

Practice of Numerical # 7

If the density of sea water is 1950 kgm3, calculate the pressure on a body of 40m below the surf €. ;

sea?
Numerical # 8

In a hydraulic lift system, what must be the surface area of a piston. If a pressure of 300 kpa is used to

provide an upward force of 2000 N?

Data
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P =300 kpa = 300 x 1000 = 300000 pa

F = 2000 N
A=?
Solution
P="ORA==

2000
~ 300000

A
o /JOIN

Practice of Numerical #

In a hydraulic lift systemB,Ehu'rn be the surface area o
provide an upwar ' ' l
Numerical # 9 EEE
In a hydrauli s, a force of 100 N is appli e puip ' . 'rHe orce
that compresses a cotton bale placed on larger piston of €r@s . m

|

Data

F1=100N
A1 =0.01m?
A; =1m?
Fa=?

Solution

F_ B

A1 A

100 _ F

001 1

F2=10000 N

Practice of Numerical # 9
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In a hydraulic press, a force of 150 N is applied on the pump of cross-sectional area 0.02m?. Find the force

that compresses a cotton bale placed on larger piston of cross-sectional area 1.5m?.

Numerical # 10

Calculate the spring constant for a spring which extends by a distance of 3.5cm when a load of 14N is

hung from its end.
Data

Xx=3.5cm=3.5+-100=0.035m

e JOIN

K=7?

Solution Fun

~ IMORE!"
EEN

14 =K x 0.035

14

~ 0.035

K =400 N/m

Practice of Numerical # 10

Calculate the spring constant for a spring which extends by a distance of 2.5cm when a load of 20N is

hung from its end.

Numerical # 11

A boy is pressing a thumbtack into a piece of wood with a force of 20 N. The surface area of h

thumbtack is 1cm? and the cross-section area of the tip of the thumbtack is 0.01cm?. Ca\lc% ‘
pressure exerted by boy's thumb on the head of thumbtack. b) The pressure of the tip of the thum

on the wood.
Data

F=20N
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A1 (head of thumbtack) = 1 cm?

A; (tip of the thumbtack) = 0.01 cm?
P1=7
P,=7?

Solution

P=F/A

P=20/1 Jﬂl“

P =20 N/cm?

-/ FOR

P =20/0.01

EEE
Practice of werical #11 ?

A boy is pressing a thumbtack into a piece of wood wit

thumbtack is 2cm? and the cross-section area of the tiplo
pressure exerted by boy's thumb on the head of thumbtack:

on the wood.

Numerical # 12

The Fig shows a basic hydraulic system that has small and large pistons of cross section area of 0.005 m?
and 0.1 m? respectively. A force of 20N is applied to small piston. Calculate a) The pressure transmitted

into hydraulic fluid. b) The force at large piston.

Data
F1=20N 20N
A1 = 0.005m? ﬁ
Az =0.1m? \“ 0.005m"
\ 1 ]
Small Piston Large Piston
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Solution

F_ B

A4, A

20 _F

0.005 0.1

F2=4000x0.1

e m 400N Jﬂl“
MUHE--
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CHAPTER 6

GRAVITATIONAL

Q1.State and explain Newton law of gravitational

NEWTON LAW OF GRAVITATIONAL

STATEMENT

Everybody in the universe attracts every other body with a force which is directly proportional to the

product of their masﬂ ﬂ ilv“ly proportional to the square of the distance between their center.
EXPLANATION -

Consider two bodies funl and mz. The distance % i l.l D
m )

According to the sta e of attraction bet

product of their masses. Therefor =
EEE -
The gravitational force of attraction is i propo t% tween
|
the center asses of th ies. fore, - h

Combining equation (i) and equation (ii)

mym,
F >
r
mpm,
F=G >
r

Where 'G' is constant of proportionality known as “Universal gravitational constant”.

The value of ‘G’ in S.I unit is 6.673 x10°1* Nm?2kg2

Q2.Differentiate between G and g > |Eie
G 4
It is universal gravitational constant It is acceleration due to gravity which
determines the gravitational force acting per
unit mass.
It has same value everywhere in the It has different values at different places
universe
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Its value is 6.673 x10°* Nm2kg It near earth's surface has
value 10ms—2or 10 Nkg?

Q3.Give characteristics of Gravitational Force

CHARACTERISTICS OF GRAVITATIONAL FORCE

Gravitational force has following characteristics:

i) It is always present between every two objects because of their masses.
ii) It exists ever e universe.
iii) It forms aan!"n pair.
iv) It is independent of the medium between the
v) It is directly fﬂﬁ to the product of the
vi) It is inverselyproportional to the square of
vii) Henc [\&Ws \'T'quare Law”.

MOREM X
GRAVIT - m i

e av atirzﬂ

4

“A gravitational field is a region in which a mass e

e el |

Q5. List gravity at different planets.

Planet Value of g in ms™
Earth 10
Moon 1.62
Venus 8.87
Mars 3.77
Jupiter 25.95
Sun 274
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[}

Mercury 3.59

Saturn 11.08
Uranus 10.67
Neptune 14.07

Q6.Different between Natural and artificial satellite

NATURAL SATELLITE

The planet which E)us_ﬂund another

planet natu“ln’ EHE'I'TIIite”.
E.g Moon is a natural satellite bec i
revolves .

Q7.Define orbital velocity

ORBITAL VELOCITY

The velocity required to keep the satellite into its orbit is called “Orbital Velocity”.

Q8.List where artificial satellite is being used

USES OF ARTIFICIAL SATELLITES

Artificial satellites are used for different purposes like
For communication.

For making star maps.

For making maps of planetary surfaces.

For collecting information about weather.

For taking pictures of planets, etc.

Q9. List the orbits where artificial satellite been launched
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Artificial satellites have been launched into different orbits around the Earth. There are different
types of orbits like:

1. Low- Earth orbit.

2. Medium- Earth orbit.

3. Geostationary orbit.

4. Elliptic orbit

Q10. Derive relation for mass of earth with the help of newton law of gravitational formula. Also

calculate th al value of mass of earth
MASS OF THE

Consider a bod

radius of earth

_GmM,
" Re2
GM,
& Re?
Re?
Gg = Me
Re?g
Me =
=%
Since,
g=9.8 m/s?
Re=6.4x 10 m

G = 6.67 x 101! N-m?/kg?

on solving these values, we get

PTepared By SIR SALIMIAN ARIF TABANT__0312-2340767 pg. 73




/M0~ MASTER COACHING CENTER SEES

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [m] v

M. = 9.8 (6.4 x10%)2
€7 667x10711

Me = 6 x 1024 kg

Q11. Derive V2= 24
R+h

DERIVATION

Let us consider the motion of a satellite which is revolving around the Earth
m > Mass of the satellite.

M —> Mass of Earth.

R = Radius of Earth

h-> Height(altituded BIINm the surface of Earth.

r = R + h = Radius of orbit.

Then, as we already crIEnB

Centripetal force = Gravit orce
' ' l Fc = Fq

M 0 H E EEN F, =

p2= —
r
Since,r=R+h
02 = GM
R+h
GM
V= lr¥n

3
Q12. Derive T = 21 /T—
GM

DERIVATION
The time required for a satellite to complete one revolution around the Earth in its orbit is called its

time period “T”. The time period of a satellite can be calculated as
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The velocity of satellite is given by
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NUMERICALS
Numerical #1
Determine the gravitational force of attraction between two spherical bodies of masses 500kg
and 800kg. Distance between their centers is 2 meters.
Data
m1 = 500 kg
m; = 800 kg

r=2m

G=6.67x107 N
F=?

Solution

Gmlmz
T

_ 6.67 X 1077x 500X800

F=
L.JOREM
Numerical #

-
Calculate the weight of Rumaisa, who has a mass i ength of

gravitational field on Rumaisa is 10 Newton per kilogram
Data

m = 65kg

g =10 N/kg

W=7

Solution

W =mg

W=65x%x10 ~ 2

W =650N

Numerical # 3

Calculate the acceleration due to gravity on a planet that has mass two times to the mass of
Earth and radius 1.5 times to the radius of Earth. If the acceleration due to gravity on the surface
of Earth is 10ms~2. Calculate acceleration due to gravity on the planet?

Data

mp = 2 of earth mass = 2me
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Rp = 1.5 of earth radius = 1.5Re
g =10 ms™

gp="7

Solution

_ G2m,

8o = (1.5R,)?
_ 2Gmg

8o = 2.25R,2
gp=08¢g
gp=0.8x10

gp=8ms™

Numerica g] u

Calculate th€'s o atellite which orbits
Earth’s surf
Data

h =1000 k

G =6.67 x 107 Nm?/Kg?

. |6:67x10776x10°
A 6:4x106+1 x106

%4

40.02x10-7+6
y= [

7.4%X10°
V _ ’40.02><106‘1
7.4%X10
V =+/5.408 x 10-1-6

V =+5.408 x 1077
V =+v54.08 x 1078

V=7.35x10%*m/s
Numerical # 5
Determine the gravitational force of attraction between Urwa and Ayesha standing at a dis

%E

of 50m apart. The mass of Urwa is 60kg and that of Ayesha is 70kg. ~= e
Data EH:LJ_
m1 = 60 kg

m2 =70 kg

r=50m

G =6.67 x 1077 Nm?/Kg?

F=7
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Solution

F =Gm1m2

r2
_ 6,67 X 1077X 60X70

F
502

_ 28014 x1077
© 2500

F=11.2056 x 107 N
Numerical # 6

Weight of Rani is 450N at the surface of Earth. Find her mass?
Data

W = 450N J 0 I N
m=?

g=10ms™ F 0 n
Solution

W =mg
soncff] O RELIE

450

mu
m = 45kg

Numerical # 7

Weight of Naveera is 700N on the Earth's surface
of Moon? (gm = 1.62ms™)

Data

We = 700N

gm=1.62ms™

ge = 10ms™2

Wn="?

Solution

We =mge
700=m 10

_ 700
10

m =70 kg
Wm=mgm
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Wmn=70x1.62
Wn=113.4N

Numerical # 8

A planet has mass four times of Earth and radius two times that of Earth. If the value of “g” on
the surface of Earth is 10ms2. Calculate acceleration due to gravity on the planet.

Data

mp = 4 of earth mass = 4me

Rp = 2 of earth radius = 2Re

g=10ms™

g =7

Solution

Gme
- p

Data
h = 400 km = 400x1000 = 400000m = 1 x 10
G =6.67 x 107/ Nm?/Kg?

M =6 x 10%* kg
R=6.4x10°m
Solution

GM
V'= e
V= 6.67x10776x10°

T4l 6.4X106+4 X105

6.67x10~76x10°
V- J

6.4x106+0.4 X106

40.02x10-7+6
V= |[—/————
6.8x106
V =

40.02x10"1

6.8X10°
V =+/5.88 x 10-1-6
V =+/5.88 x 107

V =+58.8x 108
V=7.66x10%m/s
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Q1.Discus the kinetic postulate of solid
KINETIC POSTULATE OF SOLID

CHAPTER 7

PROPERTIES OF MATTER

1.
2.

.Discus the kinetic postulate ofsli
KINETI

1.
2
3
4.
5
6
7.

Q3.Discus the kinetic postulate of gas
KINETIC POSTULATE OF GAS

N o v s

. The molecules occur in clusters

.. There is slightly less number of particles per unit volume compared to solids.

. ' The forces of attraction between particles are strong.

. The particles are free to move about within the liquid.

The molecules are closely packed together and occupy minimum space.

The molecules usually arranged in a regular pattern called lattice.

There is ber of particles per unit volume. That is why solids have the highest
denst 0 i “

The forces of attraction between particles S @ .I

The parf&ﬂbﬁc able to change positi ¥ E

The par

about fixed positiohs th

INTURENY e

The molecules are slightly further apartico D t

This why liquids have relatively high densities.

These features explain why liquids have fixed volumes, but take the shape of the container.

1.
2.
3.
4.

The molecules are very far apart.

The molecules are arranged randomly and are free to move with very high speeds.
There is small number of particles per unit volume.

The forces of attraction between particles are negligible.
The particles are able to move freely in random directions at very high speeds.

The particles occupy any available.
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Q4.What is Brownian motion

BROWNIAN MOTION

He observed the irregular motion of pollen grains suspended in water and deduced that the water
molecules were in constant, random motion. This irregular motion caused by water molecules is called

“Brownian motion” named after the scientist.

Q5.State Boyle’s Law

BOYLE'S LAW
The volume of a fix is inversely propo 3 pehature

remains constant.

Q6.In which state of matter the molecules are widel

&IngassesMﬂHE"'

EEE

Q7.In Wost .
Ans. In liquid state

Q8.In which state of matter molecules can move freely 3

Ans. In solid
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NUMERICAL
Numerical #1
The pressure on 9cm? of oxygen gas is doubled at a fixed temperature. What will its volume
become?
Data
Vi =9cm?3
P1=P
P2 = Double = 2P

Vy=7?
Solution

P1V1=P2V>

Px9=2PxFOH

9
: VZI “ H E ' '
Numerical # 2 #g mme

tainer holds 30m3 o

temperature remains constant.

Data
Vi =30m3
P1=150000 pa

V2 =10m3

P2=7?

Solution

P1V1i =P,V

150000 x 30 = P2 x 10

4500000 = 10P

4500000
10

P, =
P, =450000 pa

Numerical # 3
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Air at atmospheric pressure of 760 mm of Hg is trapped inside a container available with a
moveable piston. When the piston is pulled out slowly so that the volume is increased from
100dm3 to 150dm3, the temperature remaining constant. What will be the pressure of the air
becomes?

Data

P1 =760 mm of Hg

Vi =100dm3

V; = 150dm3

P,=7
Solution

P1V1i=P2V>

760 x 100 = szlFun
76000
MO&HE--I

~ 150
P, =506.6

Numerical #4

A cyli ontains 60cm? of air
on it is increased to 420 kPa?

Data

P1 =140 kPa

Vi= 60cm3

P, =420 KPa

V=7

Solution

P1V1 = P2V2

140 x 600 =420 x V>

84000
420

V> =200 cm?

Vy =

Numerical #5
Air at a pressure of 1.0 x 10° Pa is contained in a cylinder fitted with a piston. The air is now
compressed by pushing the piston, so that the same mass of air now occupies one-fifth the original

volume without any change in temperature. Calculate the pressure of the air.
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El%%

Data
P1=1.0x10°Pa
Vi=V
V2=V=02v

py="?

P1V1=P2V2
1x10°xV=P;x0.2V

100000

0.2
Py= SOOOOda I)“5 Pa

Prepared BY SIR SALMIAN ARIF TABANT___0312-2340767

Pg. 85




/M0~ MASTER COACHING CENTER SEES

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [m] v

Chapter 8

Q1.Define Work. Give if formula and unit
WORK
a force is said to do work if, when acting, there is a displacement of the point of application in the

direction of the force.

FORMULA

W =F.d

It S.I unit is joules.

Q2.Define eneM 0 H E ! ! !
ENERG
Ability of a body nas rgy.

Q3. Differentiate between Kinetic energy and potentigl

K.E P.E

Energy possess by body by virtue of its Energy possess by body by virtue of its

motion is known as kinetic energy position is known as kinetic energy

Its formula is : K.E = 1/2mV? Its formula is : P.E = mgh

It value increase with the increase in It value increase with the increase—in?|
velocity altitude(height)

Q4.State law of conservation of energy
STATEMENT:

Energy can neither created nor destroyed but it can change from one form to another.
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Q5. Write short note on
FOSSIL FUEL ENERGY

Fossil fuel energy is formed from decayed plants and animals that have been converted to crude oil,
coal, natural gases or heavy oils by exposure to heat and pressure in the Earth's crust over hundreds
of millions of years. Fossils fuels have stored chemical energy. This energy is converted by oxidation

through burning. Thus, on burning a fossil fuel like charcoal, produce heat energy and light energy

HYDROELEC
Hydro electri rm referring to

by using
gravitational force of falling or flowing water. patric power
plants uses afda a river to store j ases) from the
reservoir flows through a turbine, spinning i 1 enBrator to produce

eIectricitM 0 H E ' ' '
EER

and solar cells. Which convert the sun rays into electricity for different uses

NUCLEAR ENERGY

The energy released during a nuclear reaction such as fission or fusion reaction. All radioactive
materials store nuclear energy. For example, Uranium, Radium etc. It is released from the nucleus in

the form of radiation in addition to heat and light. A nuclear power plant utilizes nuclear ene

produce steam to turn a turbine and generate electricity — 7 |k = | :

GEO THERMAL ENERGY

Geothermal energy is stored in the Earth as its natural heat. Deep in the Earth, there is hot molten
part called magma. Water closes to magma changes to steam due to high temperature. This thermal

energy is conducted to the surface of Earth. This energy is called geothermal energy

Prepared By SIK SALIVIAN ARTF TABANT — U31Z2-234U/76/7 pPg. 87




/M0~ MASTER COACHING CENTER SEES

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [m] v

WIND ENERGY

The energy obtained by the wind is called wind energy. It is generated by wind mills. A wind mill
consists of a turbine which rotates due to wind. Kinetic energy is produced due to the motion of
turbine. Wind turbines convert this kinetic energy into the mechanical power. A generator converts

that mechanical power into electricity.

BIO MASS ENERGY

Biomass is the organic material that comes from plants and animals. Biomass consists of stored energy
from Sun, garbage, w ne etc. Solid biomass, such as wood, organic material and garbage,
can be burned direc heat

TIDAL ENERGY

It is a form of hydro power that converts the energy bt‘1. ides | folmasOf pawer;
mainly eIectrithnEﬂw\Ee' |1gravitational b
to move vast q i dFourid the oceans a

is prodM called tidal energy ?

Q6. Differentiate between Renewable and non-rene

Renewable Non- Renewable

The renewable sources can be consumed and used | Non-renewable resources are limited and
again and again. will finish once used
Solar energy, wind energy, tidal energy and Coal, petroleum and natural gases are
geothermal energy are renewable sources. nonrenewable sources E

. ey
Most renewable resources have low carbon Non-renewable energy has a comparatively’ lEl!'.E-"L-.&:':
emissions and low carbon footprint higher carbon footprint and carbon

emissions.

Renewable resources cannot be depleted over Non-renewable resources deplete over time
time
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Requires a large land/ offshore area, especially for Comparatively lower area requirements

wind farms and solar farms

Q7.Define efficiency. Give formula for efficiency
EFFICIENCY

The ratio of output to the input is called efficiency.

FORMULA

output
JOIN . 5~

Q8.Define power. Give it formula and unit

POWER u ﬂ
The rate of doing woFk is'khown as power

<] D RE!!!
~_> >

UNIT

In SI system unit of power is Watt (joules/sec).

Q9.Derive K.E =% mV?

Let’s take an object of mass m which is at rest. A force F is applied to it in such a way that its final
velocity becomes V and the displacement made by it in the direction of the applied force is S.

The object has gained kinetic energy due to the motion caused by the applied force. So, we can say that
the work done by the force F on the object equals the kinetic energy gained by the object.

Work Done on the object by the force

According to newton 2" law
F=ma

By using third equation of motion
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2aS=Vf2-Vi2
But,
vf=V
Vi=0
then,
2as$ = V2 - 0?

VZ
S=—

Putting FandSineq1

EEE ‘
.

W = work doné

K.E = lm
2
Ql0. Derive P.E = mgh
Derivation of Gravitational Potential Energy
To derive the expression for gravitational potential energy, let us consider an object of mass “m”
which is raised up through height “h” from the ground. The work done in lifting it to height “h” is

stored in'it as its gravitational potential energy “P-E”, i.e.
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P-E = Work done

PE=W
P-E=F-d
P-E = (mg)-h

Therefore equation becomes:

JOIN
FOR
MORE!"

P-E =mgh
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NUMERICALS

Numerical #1

How much work is needed to move horizontally a body 20m by a force of 30N, the angle between the
body and the horizontal surface is 60°?( cos0 = 0.5)

Data

d=20m

F=30N

0 = 60°

W=7
Solution J I N

W = Fdcos0

W= 30x20xc0560°F0n

W =600x0.5

- NORE!!
Numerical # 2 e
Find thwmied 0 g ma olgh a
distance of 200m? Assume the angle to beof 0° betwee a : g Ill.m yved.

Cos0°=1

Data
F =50N

D =200m
0=0°
W="?
Solution

W = FdcosO

W =50 x 200 x cos0° ~—Z

W =1000x 1

W =1000 j

Numerical #3

How much work is done, if a crate is moved at a distance of 50m, when a force of 30N is applied along

the surface.
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Data
d=50m
F=30N
wW="?
Solution

W =Fd

W =30 x50
W = 1500

Numerical #4J 0 I N

A ball of mass 4(ﬁram strikes the wall of velogit

v=4m/s EEN

K.E = % mV?

ergy of the ball

at the time it st

E=%x0.4x 4?
K.E=0.2x16
K.E=8)
Numerical #5
If LED screen of mass 10kg is lifted up and kept it on a cupboard of height 2m. Calculate the potential
energy stored in the LED screen.
Data
m =10 kg

h=2m
g=9.8m/s?
PE=?
Solution

P.E =mgh
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P.E=10x9.8x2

P.E=1961

Numerical # 6

Calculate the potential energy of 3kg water raised to the tank at the roof of a home 4m high.
Data

m =3 kg

h=4m

g=9.8m/s?

PE=7?
Solution

P.E =mgh

PE=3x9.8x4 Fun

P.E=1176]

=
Numerical # GMnu ﬂE' ' l
A ball of mass @ Weight of 7m fromt i 'oﬁt ntial
energy \ 7 |
Data

m = 50gm = 50 + 1000 = 0.05kg

h=7m

g=9.8 m/s?
PE="?

Solution

P.E =mgh
P.E=0.05x9.8x7
P.E=3.43)

Numerical # 7 ~—*>

Calculate the efficiency of a machine which consumes 200J of energy and performs 50J of work.
Data

Consume energy = input = 200J

Perform energy = output = 50J

E=7?
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Solution

_ Output
Input

E x 100

E=—2x 100

E=25%

Numerical # 8

Calculate the power of a machine. If the machine performs 900 joules of work in'30 minutes.

Data

W = 900]

t=30min = 3€dall)“c
P="7

Solution

==/ FOR

t

P=0.5 EEBR

erical #9

If the effici Is 70%¢@nd its outpuiyi
Data

E=70%
Output = 100j
Input =7

Solution

_ Output
- Input

E x 100

100
Input

70 = X 100

Input = 190 « 100
70

Input = 7000 J

Numerical # 10

Which machine is more efficient, machine “A” which has an output of 200J after consuming 400J of
energy or machine “B” which has an output of 300J after consuming 450J of energy?

Dat

[}
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Output (A) =200
Input (A) =400
Output (B) =300

Input (B) =440
E(A) =?
E(B) =?
Solution
E= Output % 100
Input
E(A) =22 x 100 J 0 I N
E(A) = 50%
E(B) =2y 100 F 0 n
E(B) = 66.67%

machine “B” H ' ' l
Numerical # 1 "RE EEE
The en of 600J dissipated by a bul nutes
Data w

W =600
t =50 min =50 x 60 = 3000 sec

p=">
Solution

p==
t

_ 600

3000

P =0.2 watt

Numerical # 12

Calculate the power of a machine, if it does 40 Joules of work in 10 sec.
Data

W=40)

t =10 sec

P=7

Solution
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p=Y
t

40
~ 10

P =4 watt

P

Numerical # 13

A student of weight 400N takes 5 sec to climb up an obstacle of height 2m. Calculate the power
consumed?

Data

W = 400N

t=5sec Jol N
h=2m

P="7

Solution Fu n

p= Work Fd Wh
" time ' ' l
400X%2
= S HENR

P
P W watt 7
Numerical # 1

If a machine consumes 250J of energy per hou

Data

W =250

t =1hour =1 x 3600 = 3600 sec
P="7

Solution

p=2
t

250

p=—"
3600

P =0.069 watt
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Chapter 9

THERMAL PROPERTIES OF MATTER

Ql.Differentiate between heat and Temperature

HEAT TEMPERATURE
Heat is the amount of energy in a body. Temperature is the measure of the intensity of
heat.

It can be measuremrumtic and | It can be measure as Average kinetic energy of
potential energy contained by lecules in ‘ ance

an object. E&H

Flows from hotter objegt t object.
u“ﬂﬂBE"' Its S.I

Its symbol is “Q

Its S.l unit is Jo

Q2.Write short note on thermometer

THERMOMETER

Thermometer is a device, used to measure temperature.
FOR EXAMPLE
A clinical thermometer is used to measure the temperature of human body

Thermometers have different scales to measure temperature

There are three scales of temperature

1. Celsius scale (Mostly used for environmental measurements)
2. Fahrenheit scale (Mostly used for clinical measurements)

3. Kelvin scale (Mostly used for industrial measurements)

Q3.Define and give formula of heat capacity

HEAT CAPACITY
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Amount of heat required to raise the temperature of a substance through 1°C is called heat capacity

of that substance

FORMULA

AQ
T AT

UNIT

Its SI unit is joule per Kelvin (J K1),

Q4.Define and giveﬂormtﬂof specific heat capa
SPECIFIC HEAT m
Amount of heatiile raise the temperatlre o
h capMﬁaHlF'c' l
EEN
FORMULA
c

UNIT

Is ca ed specific

Its Sl unit is joule per kilogram per Kelvin (J kgt K1).

Q5. Define heat of fusion, heat of vaporization

HEAT OF FUSION

The heat absorbed by a unit mass of a solid at its melting point in order to convert solid into liquid

without change of temperature is called “heat of fusion”.

HEAT OF VAPORIZATION

The amount of heat energy required to change the state of a substance from liquid to vapor form,

without changing its temperature is called “heat of vaporization”.

Q6. Differentiate between evaporization and boiling
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EVAPORATION BOILING

1- It takes place without supply having 1- It only takes place without on supply external

external heat source. heat source.

2. It occurs at any temperature below 2- It occurs only at certain temperature called

boiling point. “Boiling point”.

3- It causes cooling. 3- It do not cause cooling.

4- It is relatively Slm 4- It is relatively fast.

5- It takes place onIyE—tﬁf“'d surface. >

Q7.Discus the M 0\REv!p!r!ation
FACTORS WHICH INFLUENCING SURFA ORA
A. TEMPERA

With = the increase in  temperature the

|
eases.

B. WIND SPEED:

Rate = of evaporation also increases  with the increase in  wind speed.

C. SURFACE AREA OF LIQUID:

Rate of evaporation increases with the increase in surface area of liquid.
D. HUMIDITY:
The rate of evaporation decreases with increase in humidity.

E. NATURE OF LIQUID:

P

Nature of liquid also effect the rate of evaporation. Liquid with lower boiling point have grater vapor g‘}_&@
e el

pressure and evaporate more rapidly.

F. SOLUTE CONCENTRATION:

Salty water evaporates more slowly than pure water.

Q8.Define thermal expansion. List down its example.

THERMAL EXPANSION
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The expansion of substance on heating is called thermal expansion.

EXAMPLES OF THERMAL EXPANSION.

Expansion in railway tracks in summer.
Expansion in electric wires in summer.

Expansion in bridges in summer.

The expansion IF“ ﬁa solid object on hea

DERIVATION

Suppose arod of some material with original lehg i through a

certain temperature T, then its length increasele

Therefore,
Change in temperature = AT =T =T ----—--- (i)
Change in length = AL=L" - L --------------- (ii)
It has been experimental proved that change in length is directly proportional to the original length

and change in temperature. Therefore

= (constant) L AT (iii)

This constant is denoted by o, and is called coefficient of linear expansion. It depends upon the
nature of the material.
Therefore equation (iii) can be written as

AL = aLAT
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Q1lo. Define volumetric thermal expansion. Derive AV = BVAT

VOLUMETRIC THERMAL EXPANSION

The expansion in volume of a solid object on heating is called volume expansion.

DERIVATION

¥y Py Vie Pl
t, m — £, m

It is three-dimensional expansion as it occurs alon
Consider a solid bod ﬁ“ume V, at some initjal
temperature changes from T to T’ and its volume be m‘\./

Therefore, M 0 H:E' ' '
gefih®emperature
\ Change in ?= AV
It has been experimentally proved that change in vol

volume and change in temperature.

AV = (constant) V AT -----—---- (iii)

This constant is denoted by “B” and is called coefficient of volume expansion. It depends upon the
nature of material.

Therefore equation (iii) can be written as:

AV = BV AT

Q1l1. Write short note on bimetallic thermostat. ~—7
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BIMETAL THERMOSTAT

Bimetallic thermostat is used to control temperature of ovens, irons water heaters, refrigerators, air
conditioners and so on. It is designed to bend when it becomes hot. Two metals with different
coefficient of linear expansion are joined firmly to make it. When it is heated, metal with large value
of coefficient of linear expansion more than the other, causing the strip to

bend. In this way, it cuts off the current supply. The current supply to the f‘u"ﬁ&mhﬁhmaﬁﬁ\

circuit is restored again when it cools down.

Movement

Bimetallic I
stmip
———
W)’Jdoul NN about Rivets?
——

-
RIVETS D ledpe Open circuit
- : condition
Rivets are used Fsﬂa“ing and other industiries.to.joir

etal pla
red-hot rivet is passed through holes in two m tali “ el o -
until enMﬂBE 'e' contracts on ckﬁa e T
plates ti etal fim can be fixed o ﬁeri ofi a

Nart The diameter of meta! ? set litt l? ;
diameter of woo eel. The diameter of m : : an ily be put over

the wooden wheel. It contracts on cooling and
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NUMERICALS

Numerical #1

Convert 30°C into Kelvin and Fahrenheit Scale.
Data

T =30°C

T =? (Kelvin)

T = ? (Fahrenheit)

Solution

°CintoK +27JOI“

T =30+273 =303K

°Cinto F: T(F) fﬂn

T(F) = 1.8(30) +
T(F) =
o« ORE!
erical #2
Convert 2 Kelvigt

Data
T=212F

T=coCc=?
T=K=?

Solution

T(F)-32
18

212-32 180

=— =100°C
1.8 1.8

Kin to°C (-273)

Finto°C: T°C=

T°C =

T(K) = 100 — 273 = -173K
Numerical #3

The temperature of Hyderabad on a hot day is 45 degree Celsius (45°C). What will be its
equivalent temperature on Fahrenheit Scale?

Data

T=45°C

PTepared By SIR SALMAN ARIF TABANT___0312-2340767 pg. 1U4




/M0~ MASTER COACHING CENTER SEES

Add: Yaseen Square Block A, Doli Khata, Near Gulzar-e-Habib Masjid :
Salman Arif Tabani 0312-2340767 www.youtube.com/@MasterCoachingCenter [m] v

T=F=?

Solution

°Cinto F: T(F) = 1.8T°C +32
T(F)=1.8 x45 +32

T(F) =81 +32

T(F) = 113F

Numerical # 4

The thermal energy required to raise the temperature of 50g of water from 40°C to 70°C is 6300

Joules. Cal ecific heat capacity of water.
= JUIN

m = 50g = 50 + 1000 = 0.05 kg
T, =40°C F 0“

T2=70°C

C=3 I - -
\olution 7
AQ =mC

AT =T, -T1=70-40=30°C = 30K

6300 =0.05xCx 30
6300 =1.5C

c=38%

15
C=4200) Kgt K
Numerical #5
2kg of copper requires 2050J of heat to raise its temperature through 10°C. Calculate the heat
capacity of the sample.

Data

m =2 kg

AT =10°C = 10K
AQ =2050]j
c="7

Solution
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AQ =cAT
2050=cx 10

€ = 2050
10

C=205JK?

Numerical # 6

An iron block of volume 3m3 is heated, so that its temperature changes from 25°C to 100°C. If

the coefficient of linear expansion of iron is 11x10® °C1. What will be the new volume of the

iron block after heating?

= J0iN
Vi=3m?3
T, =20°C
T, =100°C Fun

o =11x10%°C?

EENE

Solution

B=3a
B=3x11x10°
B=33x10°

Vs = V(1 + BAT)

V, = 3(1 + 33x10 x 80)
V3 = 3(1 +0.000033 x 80)
V2 = 3(1 +0.00264)

V, = 3(1.00264)

V3 = 3.00792 m3

Numerical # 7
A copper rod 15m long is heated, so that its temperature changes from 30°C to 85°C. Find the
change in the length of the rod. The coefficient of linear expansion of copper is 17 x 10 °C.
Data

L1=3m

T1=30°C
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T,=85°C

a=17x10%°C?

AL=7?

Solution

AT =T,-T1=85-30=55°C = 55K
AL = alL1AT

AL =17x10%x 3 x 55

AL =0.000017 x 165

“JOIN
FOR
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