-

- PROPERTIES OF
MATTER

KIPS MULTIPLE CHOICE QUESTIONS

The property of the matter due to which it restores its size and shape whep foree

1.
ceases to act on it: '
a) Inertia b) Elasticity ¢) Permittivity d) Rigidity.

2 The force that acts on unit area of an object and thus changes its shape or size:
a) Stress b) Strain c¢) Yong’s Modulus  d) Elastic limit

3. In system international, the unit of stress is:
a) Nm™ b) Nm™ ¢) Nm “d) None of above

4. The ratio of change in length to theoriginal length is:
a) Stress b) Strain ¢) Yong’s Mod\glus d) Elastic limit

5. When stress is increased, the strain also goes on: S
a) Decreasing b) Increasing ¢) Constant - d) All of above

6. The law about stress and strain is presented by:
a) Hook b) Newton c) Joule d) Archimedes

7. According to Hooke’s law, within the elastic limit stress and strain has -—--ce-ee.._.

~ proportionﬁ
a) Inverse Vb) Direct ¢) Same d) None of above
8. The ratio of tensile stress and tensile strain is:

a) Variable b) Constant ¢) Uniform d) None of above

9. The unit of Young’s modulus is: ~
a) Nm™ b) Nm™ ¢) Nm d) None of above

10.  The force exerted perpendicularly on unit area of an object is called:
a) Strain b) Constant c) Pressure d) Work

11.  The unit of pressure is: ——
a) Nm™ b) Nm™ c) Pa d) Botha & ¢

12.  Pressure depends upon: | T
a) Density b) Depth ¢) Temperature d)Botha &b

13.  If a body is at a depth of ‘h’ from the liquid surface of density mpressure
‘P’ on that body is: _/
a) P=wiht b) P=pgV ¢) P=pgh d)P=F/a

—

14.  The law about pressure on the object is presented by:
a) Joule b) Pascal c) Newton d) Galileo

15.  Hydraulic press is based on:

d)Young’s Modulus

a) Joule’s law b) Pascal law c) Newton’s law
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26.

27.

28,

29,

30,

31,

32.

if pressure is exerted on a liquid, liquid transmits it:

o) Variably b) Equally ¢) In all directions d)bothh & ¢
Hvdraulic brake works on the principle of: T —

) Hydraulic press — b) Pascal law ¢) Joule's law d)Botha & b
cemmemmmemm===== tells about the fioating and sinking of objects:

a) Pascal's law b) Newton's law ) Archimedes principle d) None of them
Due to pressure difference on an object, an upward force acts on the object known as:
a) Weight b) Buoyant force ¢) Stress d) All of above
Buoyant force is equal to the ——-eeeee-. of the liquid didplaced by the object:

) Volume b) Density ¢) Weight d) All of above
The object will float on the liquid surface when:

a) W>F hﬂ)‘-\\’ <F )W=F d) None of above
The object will sink in th_cTi?uid surface when:

a)W>F by W< F C)W=F d) None of above
Submarine works on the principle of:

a) Pascal's law b) Newton's law ¢) Archimedes panciple d) None of them
When temperature of the £as increases, S48 pressure e,

a) Increases b) Decreases

¢) Remains same d) None of above
If quantity of the pas is increased in the container then £as pressure ———:

a) lm‘rc?sc* . b) Decreases ¢) Remains same d) None of above
According to Kinetic Molecular theory, gases exert pressure on the walls of th
container due to their:

a) Weight b) Mass ¢) Collisions d) All of above
The molecules of the matter are always remain in the state of:
a) Rest b) Plasma ¢) Motion d) Tension
e

The energy possessed by the molecules of the matter is due to its motion:

AN | A
a) P.E, b) K.E. ¢) Sound d) None of above
When temperature of the matter increases, intermolecular forees —-——-:
a) Increases b) Decreases ¢) Remains same d) None of above
Molecules of which state of matter have strongest attractive for
a) Solid b) Liquid ¢) Gasses d) Mlasma
How many states of mother ure’ )
, - E C) 4 LY n\an'
a) 2 h) 3 Pond_ 20 S0
Weakest attractive forces are in d) Plasma
a) solid b) liquid (_Ui‘_j:_“_n
Weakest attractive forces arce in ') gases d) plasma
a) solid b) Tiquid g i
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d) none of these

UNIT-7
34. Ionic state of matter is called —
a) gas b) plasma c) liqui
35. Plasma is .
duct d) non conducto
a) Good conductor  b) Bad conductor c) Semi conductor r
36.  Unit of density 3 d) kg m2
: a) kg m’ b) kg m™ ke m
37. Unit of pressurc is "d)Botha&b
a) Nm™ b) Pa c) Nm 2
38.  The instrument used to measure atmospheric pressure OHN
one of th
a) Colorimeter b) Hypsometer c) Barometer Jrofe SN
39. A solid object is: ) « Qe s
a) Not elastic below the clastic limit b) Elastic above the clastic limit
c) Elastic below the elastic linfit d) None of above
40. Matter exist in from: '
2)6 b) 4 93 F
41.  What are the particles of which matter is composed of called?
a) lons b) Molecules c) Atoms d) none of these
42.  On the basis of what can the properties of solids, liquids and gases be explained?
a) intermolecular forces b) elasticity
c) stress : d) strain
43. The force acting on an object in a liquid reduces the apparent eight of
the object. ‘
a) up thrust b) buoyant c) both a and b d) stress
44.  The molecules of matter always remain in :
a) rest b) motion ¢) strain d) pressure
45. A solid object is : '
a) not elastic below the elastic limit b) not elastic above the elastic limit
¢) elastic below the elastic limit d) none
46.  What is the equation for liquid pressure? |
a) p’gh b) pgh 2 2
peh - c) pg'h d) pgh
47.  What is the equation for pressure?
F F F
a) 7 — L
)A b) A A d) none of these
48.  What is the unit of pressure? T
a) Hook’s ’
o &h- ° law  b) Young’s modulus c) Pressure d) None of thes
. : "~
) ch of the following makes use of Pascal’s law?
: a) Hydraulic press ' ' .
50 WW ) b) Lever c) Pulley d) Inclined plan®
. uces a change |
2) Hooke’s law bg;m shape, length or volume of an object?
200X S 1ay ) Young’s modulus ¢) Strain d) StrM
{
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5.

. —— rrvpertes of Matter
= ) er
To stretch a spring we have to applied P ) —————————

a) force b) electricity ©) strain

s 52.

53.

54,

55.

56.

57.

58.

59.

60.

;ceoqa«mamu—p,

d) none

If a body restores its original size and shame removal of an applied force;ls

called____ .Body.

a) viscos b) rigid c) elastic d) inelastic
By using the elasticity property, we can determine the of the material,
a) strength b) rigidity C) strain d) young’s modulus

Which has no unit?

a) stress b) tensile strain ¢) viscosity d) pressure
Who introduced the Hook’s law?
a) Albert Hooke b) Alexender ¢) Robert Hooke d) none

With in the limit of an object the strain

produced in an object is direcﬂy'
proportional to the applied force. ‘ i ‘

a) elastic b) inelastic C) terminal d) conservative

The force which acts on unit area of a surface is called .

a) stress b) strain _C) pressure d) all

Like the metals our body is also ' .

a) viscos b) elastic c)inelastic d) rigid

The brakes of some vehicles work on the principle of the .

a) hydraulic press b) young’s modulus  c) rigidity d) Hook’s law

The liquid pressure depends upon:

a) density b) depth C) temperature d)bothaand b

ANSWER KEY

""" Q Ans (O Ans. RN - ‘Ans.

. “ 31 c 41 c j ¢
“ 32 c 42 52 -
] e R E
“ 34 d ‘44 b a
o | T °

t 36 c 46 b c

n 37 c 47 C .a
“‘ 38 d 48 d C
39 ¢ B} b b
_ 40 c a a
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Ans:

LN
»

:\b

)4

ns:

1.
\ Hydraulic press is used to lift cars for washing at service station

ns:

in motion. The gas Molegy
, with the increase ;.
the

what Is kineti¢ heory the M ¢ the
According 1© this : ‘r with atrd 1
« anotht
attracts One S0, S ‘o called press
wilap distances: : it . .t 1g called pressure,
intermolecular dist J write down its unt” ca of an object 15 P Its unjy ;
Define pressure A7 ndicularly Of unit ar 3
oo oxerted perpe ’
[he force CXC
pnscnl.
P=x
I\ % . rcqsurcn
1o of liquid pres
Write down the Pl‘ﬂl"c'“cs : .q )
f liquid.

Following arc the properties ©
Liquid excrt pressure in al
Liquid pressurc depends upon

Liquid pressurc also depends i

fircction. o
o density and depth of the liquid.

i
|
son the ‘&

ii.
iii.
Mathematically,
P = pgh

Fa A

We know F, Y
ate that a small force applied o

Since A>a, therefore F>>F; the result indic
 the larger piston. SO place a load W equal to the for
£

piston, results into a lare force o1
11 force Fi on the smaller piston, The loag

.F2 on the larger piston. Then by applying a sma

W can easily be lifted up. It is principle of hydraulic press.
Write down the uses of hydraulic press. OR What are the advantages of hydra "
: Ulle

press?
Following are the uses of hydraulic press.
Hydraulic press is used to lift cars for washing at service station.

iii.  Itisalso used in brakes.
Write a not on Hydraulic brake. OR Write a short note on any one application o

"Pascal’s law.

Hydraulic brake works on the principle of Pascal’s law.
In such type of brakes when the driver pushes down the pedal, the pressure on the ol

‘\;C]Z:ECST Cliuebto applied force. In turn the oil transfer this pressure 10 the brakes of all i

release.d frlcfm rtel:l;e Sléoistlor disc stop the wheels by frictional effect. When pressur
eda ' A B

freely. p 1e springs pull back the brakes shoes and wheels against i
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CUINIYE

Q.6
Ans:
Q.7
An
Q.8
Ans:

Q.9
Ans:

Q11

Ans:

QI2

Ans:
Q.13
Ans:

— ‘-—/f
. i
'

State Pasc
scal’s law .
If pre . ) . : i 1 S.
St: :zsi‘lrc is exerted on a liquid, the liqui s it equally 10 all directions. -
When a;chbi_medCS’ Principle.
- ?v cjl“’cl: is immersed in a liquid, which forces act on an object?
t . - '
The weight 0% tl,::;thc body reduced in the liquid?
upward directjop anzdy is reduced duc to the buoyant force. As the buoyant force acts 1n
reduced equal to (he megm acts downward direction, therefore the weight of an object is
When an object s imuoyam force. Its also called up thrust.
When an object jg i mersed in a liquid, which f . o
S Immersed in a |iqu; , which forces act on an object
iquid, then there are two forces act on the object.

1. Its wei
ght ( :
2. The buo W) which acts in downward direction

d transmit

'11:1 Weight of he body

1€se¢ two forces act in ;) 1

whether the body will sink I(;Ir)ci)‘ls1te ’
oat.

Ifa weight of a b
- ody is '
g ‘ greater than f
wnward and the body will sin ir l(i’;z‘i?d(buoyant force). The resultant force W-F acts in

If buoyant force i
: 1S greater than th i
in upwards a . ¢ weight of th
nd body will float on the surface ofjhbolc'ly’ t:en the resultant force F-W acts
e liquid.

A ship is mostl
. Y made of i ‘
of luggage why? ron. But is floats on the sea surface with tho d ;
The ships are desi i s o
gned in such a
greater than the wei .way that buoyant or up ¢
e | eight of the ship. Therefore t : p thrust forces always remain
er). | e ships float on the surface of liquid
Whether the liquid pressure is constants explain

No, the liquid pressure i
’ € IS not constant, it vari :
Where the liquid pr " » 1t varies with the variati
Liquid press:g:li(i [C)l;reesstlllrc 1S hlgl}er, in upper surface orlgt;:?hoc,fé?pth'
iquid pressure is a ctly proportional to the depth, by increas'm. thwg N
1s also 1ncreased, therefore the liquid pressure is higghee' egth tY}‘\e value of
rin aeptn.

ii.
irle y Up thrust or buoyant force.
ctio i
n, the difference of these two forces decide,

When an inflated balloon is heather, it burst? Why

Ans:

014
Ang:

inside balloon is increased. Therefore the balloon is burst.

W . . .
M:;t (:; fl(metlc mqlccular theory? Write down its postulates,
1e properties of solids, liquids, and gases can be explained on the basis of the

intermo ineti '
lecular forces. Kinetic molecular model has some important features

Matter i 4
Theniz li% made up of particles called molecules.
0 . . . 2
ecules remain in continuous motion. The motion of molecules could.be linear,

\{1}11)rational, or rotational.
€ molecules attract eaéh other.
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. Properties of Matter

Q.15 What is plasma? ; , —————

Q.16
Ans;

Unit

The Kinet; '
Lo :etlc fl?:rgggs c;fl‘ 0glas Tolcculcs goces on increasing if a gas is heated continuously,
moleclor ope.. X ccules move faster and faster. The collisions between atoms and
dfectons s b gas cc‘o.mc'so stror?g.lha.t they tear off tl}e atoms. Atoms lose their
What oo ome positive ions. This ionic state of matter is called plasma.

at do you know about density?

Densi | . |
cnsity Of a substance is defined as its mass per unit volume.
mass of a substance

volume of that substance

Density =

ST unit of density is kilogram per cubic meter (kg m>).

Density Equations

Density = ¥ ass
Volume
Mass = Density x Volume
Volume = Mass
Density
Q.17 Define pressure and write down its unit,
The force acting normally per unit area on the surface of a body is called pressure.
Thus P= LOIeE
' Area
Or P -3
A
Quantity
Pressure is a scalar quantity.
Unit
In SI units, the unit of pressure is N m™ also called Pascal (Pa). Thus, IN m™ = |Pa
Q.18 Define pressure in liquids. ‘
Ans: Liquids exert pressure. The pressure of a liquid acts in all directions. If we take pressure
sensor (a device that measures pressure) inside a liquid, then the pressure of the liquid
varies with the depth of sensor. ,
Q.19 State Pascal’s Law.
Ans: Pressure applied at any point of a liquid enclosed in a container, is transmitted without
the loss to all other parts of the liquid.
An external force applied on the surface of a liquid increases the liquid pressure at the
surface of the liquid. This increase in liquid pressure is transmitted equally in all direction
and to the walls of the container in which it is filled.
Q.20 Explain the braking system of the vehicles.
Ans: The brakes of cars, buses etc. work on the principle of Pascal’s law. In such a type of

brakes, when brake pedal is pushed, it exerts pressure on the master cylinder, which
increases the liquid pressure in the cylinder. The liquid pressure is transmitted equally
through the liquid in the metal pipes. Due to the increase pressure of the liquid pressuré,
the pistons in'the cylinder mover outwards pressing the brakes pad with brake drums. T
force of friction between friction the brake pads and the brake drum stops the wheels.
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UNITJ N Properties of Matter
te Archimedes Principle. —— atter

Sta e . . ) .
0! when object s totally or partially immersed in a liquid, an u

arst_ioht of the liquid it displaces. PIRrStact on it equa to the
pefine principle of floatation 2

0,22 A floating object displaces a fluid having weight equal to wei

Wwhat is atmospheric pressure? <

The earth is surrounded by a cover of air is called atmosphere. It extends to a f

pundred kilometers above sea level. Just as certain sea creatures live at the bottome\o’vf

ocean, we live at the bottom of a huge ocean of air. Air is the mixture of gases. The

density of air in the atmosphere is not uniform. It decreases continuous
What is barometer?

ght of the object,
o

Yy as we go up.
Qu T , |
The instruments that measure atmospheric pressure are called barometers. One of the

simple barometers is a mercury barometer. It consists of a glass tube 1 m long closed at
one end. '

025 Why mercury is used in barometer instead of water? ke

Mercury is 13.6 times denser than water. Atmospheric pressure can hold vertical column
of water is about 13.6 times the height of mercury column at a place. Thus, at sea level
vertical height of water column would be 0.76 m x 13.6 = 10.34 m. Thus, a glass tubé
more than 11 m long is required to make a water barometer.

Q.26 What weather changes can be expected due to decrease of atmospheric pressure?

o A gradual and average drop in atmospheric pressure means a low pressure in a
neighboring locality. - '

e Minor but rapid fall in atmosphere indicates a windy and showery condition in the
nearby region.

e A decrease in atmospheric pressure accompanied by breeze and rain.

o A sudden fall in atmospheric pressure often followed by a storm, rain and typhoon to
occur in few hours time.

Q.27 What weather changes can be expected due to increase of atmospheric pressure?
e An increasing atmospheric pressure with a decline later on predicts an intense
weather conditions.
o A gradual large increase in the atmospheric pressure indicates a long spell of pleasant
weather. '
o A rapid increase in atmospheric pressure means that it will soon be followed by a
decrease in the atmospheric pressure indicating poor weather ahead.
Q28 What s Elasticity? ' .
Ans:  The property of a body to restore its original size and shape as the deforming force ceases
to act is called elasticity.
Deforming force |
The applied force that changes shape, length or v
deforming force.

olume of a substance is called the

CamScanner


https://v3.camscanner.com/user/download

Properties of Matter

UNIT-7
o — e e

=
Q29 What is stress? h its shape or si
Ans:  The force that acts on unit arca at the surface of a body and thus changes PeOraize

is called stress,

Mathematical form

If a force F is applicd on an arca A of an object, the stress is) mathematically defined as;

E
Stressg = -
A
Unit g
In System International. the unit of stress is Nm ™.
Q.30 What is strain? ¥ '
an object.

Ans: A stress can produce a change in shape, length or volume of

A comparison of change caused by the stress with the original length, volume or shape is

called the strain.

Tensile strain ,
If a stress produces a change in length of an object then the stain is called tensile strain,

Therefore,
Changcin Length

Original Length

Tensile Strain =

Unit
As the strain is a ratio between two similar quantities so it has no unit.

Q.31 Hooke's Law ¥
The strain produced in a body by the stress applied to it is directly proportional to the

Ans:
stress within the elastic limit of the body.
Mathematical Formula
Stress a strain

Stress = constant x strain

Stress

Strain
Hooke's law is applicable to all kinds of deformation and all types of matter i.e. solids,

= constant

Or

liquids or gases within certain limit.

Q.32 Define Young’s Modulus.
Ans:  The ration of stress and strain is a constant within the elastic limit, this constant is called

the Young’s Modulus.

rFe

Unit
SI'unit of Young’s Modulus i
us 1s Newton per square meter (N m™
Q.33  What is elastic Limit? ” G | (N m™)
Ans: is i ! ; ‘i
\Wth::: :::g:s Is mcrcasgd, the strain also goes on increasing until there comes a l‘m“i
§ 1s removed, the object does not ¢ its initi is limit ©
: HESGs ome back tate. This I
stress 1s called elastic limit. ' lt? initial

CamScanner


https://v3.camscanner.com/user/download

Q.16 What are the elastjc Mmaterials? G
Anst An object is said to be elastic if it
force ceases to act, For €xample rub
Q.17 How property of elasticity is used i our body?
Ans: Not only metals and other materials .
the actions of our body are possible due
Q.18 Prove that the SI unit of Young’s modulus is Pascq] Nm™
Ans: Pressure is calculated mathematically as: ‘ R
_F
A
i

2

P= =Nm™

Thus, SI unit. of pressure is Nm? and it is also named as Pascal (pa).
Q.19 P'r0v.c that liquid pressure does not depend upon mass of the liquids.
Ans: Liquid pressure is given by the formula:
P = pgh
Above equation is independent of mass of the liquid. So, liquid pressure does not depend

_ upon the mass of the body. ' )

Q.20 Under what condition the object floats in water?

Ans: If the buoyant force ‘F’ is greater than the ‘w’ of the immersed object, the resultant
force (F — w) will act in the upward direction and it will push the object in upward
direction. In this situation, some part of the object will be raised above the water so
that the Buoyant force ‘F’ becomes equal to the weight. So, equilibrium is established

and the object floats.
Q.21 Prove that

A2

P = pgh
Ans:
- __ Force _F
As we know that pressure =P = ™ A
w
AsF=w SO pressure =P = =
_p- Mg
Asw=mg SO pressure =P = = .
_poVXp*g
Asm=vXxp SO pressure—P—-_T—
_ . _Axhxpxg
Asv=Axh so pressure—P— A
‘Therefore pressure =P = pgh  as required.
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Q 2 erte an Pl’operﬁes of Matte
—= Matter

: Y th ree g . :

:l II}aW Cotton andpgl(:[c}?etmns of the Pascal’s law in our daily life.

... forthe servic S are pressed to form their bundles for their easy t )

lii. Th ¢ of heavy vehicles, th : _Tansportatiop
Q.23 ¢ brakes of certaj ‘Chicles, these are lifted by the use of hydraulic press, y

' When ap inflat In vehicles work on the principle of hydraulic press. ‘

Ang; en inﬂatedade balloon is heated it bursts, Why?

balloon ang o allqor? is heated then motion of the molecules of the gas increases in the

ey will increase pressure on the walls of the balloon so it will burst becayse

of this i
this increased gas pressure on it.

Q24 y
nder what ‘condition the object sinks in water?
t ‘W’ of the immersed object is greater than the buoyant force °F’ of the liquid,

Ans: If the weigh
the resultant force (w — F) will act in the downward direction and the ob'iect will sink.
9

Q.No.1 Explain different states of matter on the basis of kinetic molecular theory.
lain the three states of matter — solid, liquid, and gas.

Ans:  Kinetic molecular model is used to exp

@) Solid |
eir molecules are held close together. However,

Solids have fixed shapes and volume. Th
they vibrate about their mean positions but do not move from place to place.

Examples are stone, metal spoon, percil etc.
(i) FLiquids | ' -
a liquid is more than in solids. Thus, attractive

The distance between the molecules of
molecules of @ tiquid-also-vibrafe about

forces between them are weaker. Like solids, [
o the weaker attractive

their mean position but are not rigidly held with each other. Due t
can slide over one another. Thus, the liquids can flow. The volume of a
an flow hence; it attains the

forces, they
certain amount of liquid remains the same but because it ¢

shape of a container to which it is put.

K (iii) 1 Gases
< air have no fixed shape or volume. They can be filled in any container of

Gases such a
Their molecules have random motion and moye with very high velocities. In

any shape.
%) gases, molecules are much farther apart than solids or liquids. Thus, gases are much
liws and liquids. They can be squeezed into smaller volumes. -

Pressure of gases
The molecules of a gas are constantly striking the walls of a container. Thus, a gas exerts

-—

pressure on the walls of the container.

(iv)  Plasma
The kinetic energy of gas molecules goes on increasing if a gas is heated continuously.

This causes the gas molecules move faster and faster. The collisions between atoms and
n;olcculcs of the gas become so strong that they tear off the atoms. Atoms lose their
i e .

ectrons and become positive ions. This ionic state of matter is called plasma.

Plasma in discharge tubes
Plasma is al i i
s0 formed in gas discharge tubes when electric current passes through these

tubes,
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uN ‘
—_— Properties of Matter
plasma—The Fourth state of Matter : 4

Plasma is also called the fourth state of matter in which gas oceyrs in its i
§ 1onic state,

Positive ions and electrons get separated in the presence of electric and magney; fi
Plasma also exists in neon and fluorescent tubes when they glow. SISHGRSIG,

Universe formation
Most of the matters that fill the universe are in plasma state. In stars such as our sun
gases exist in their ionic state, ’
plasma Good Conductor

Plasma is highly conducting state of mater. It allows electric current to pass through it.

Q.No.2 What is atmospheric pressure? And explain atmospheric pressure with the help of
an experiment,

Ans: The earth is surrounded by a cover of air is called atmosphere. It cxtéﬁds to a few
hundred kilometers above sea level. Just as certain sea creatures live at the bottom of
ocean, we live at the bottom of a huge ocean of air. Air is the mixture of gases. The
density of air in the atmosphere is not uniform. It decreases continuously as we go up.
Atmospheric pressure acts in all directions.

Atmospheric
Pressure

Examples

Soap bubbles expand till the pressure of air in them is
equal to the atmospheric pressure. Soap bubbles so
formed have spherical shapes because the atmospheric
pressure acts on a bubble equally in all directions.

A balloon expands as we fill air into it. The balloon will

expand in all directions. Figure 7.10: Air pressure inside the balloon

) . 1s equal to the atmospheric pressure.
Experiment S

The fact that atmosphere exerts pressure can be explained by simple experiment. Take an
empty tin can with a lid. |

Open its cap and put some water in it. Place it over flame. Wait till water begins to boil
and the steam expels the air out of the can. Remove it from the flame. Close the can .
firmly by its cap. Now place the can under tape water. The can will squeeze due to
atmospheric pressure. _

When the can is cooled by tap water, the steam in it condenses. As the steam changes into
Water, it leaves an empty space behind it. This lowers the pressure inside the can as compared
o the atmospheric pressure outside the can. This will cause that can to collapse from all
directions. This experiment shows that atmosphere exerts pressure in all directions..

CamScanner


https://v3.camscanner.com/user/download

——————

Uring Atm
. ospheric P
Q.No.3Which device ressure

barometer.
Barometer

The instruments that measurc atmos
called barometers. One of the simpl
mercury barometer. It consists of a gl
closed at one end.

Measurement
After filling it with mercury,

trough. Mercury in the tube descends

height. The column of mercur
pressure at its basc. At the sca level the

column above the mereury int
76 cm. pressurc exerted by

101,300 Nm™ equal to
It is common to eXpres
As the atmospheric pressure
mercury column also varies with

Atmospheric pressurc at sea level
At sea level, the atmospheric pressure is

Mercury in barometer instead of water
Mercury is 13.6 times denser than wa

of water is about 13.6 times the
vertical height of water column woul

more than 10 m long is require
% ] . - [
Variation in Atmospheric Pressure

Q.No.4 Write a note on variatio
Ans: The atmospheric pressure decreas
is lower that at sea leve
only 7 mm of mereury W

altitude where is no air.
atmospheric pressure at that place.

Effect of weather on atmospheric pressure

o On a hot day,
atmospheric pressure in that region.

o During cold chilly nights, air a
atmospheric pressure.

Expected weather changes due to var
The changes in atmospheric pressure at

the weather conditions at that place.

and

measureme is used to measure the atmos

A simple d nt of atmospheric pressure by using baro
e i )

ple device used to measure the atmospheric press

pheric pressur
¢ barometers 1S
ass tube 1 m long

it is inverted in

y the tube exerts

y held it
height of mercury

he trough is
76 cm of air column is

atmospheric pressurc.
s atmospheric pressure in
at a place does no
atmospheric pressure.

about 101,300 Pa or 101,300 Nm~2.

ter. Atmospheric pre

height of mercury column a
dbe 0.76 mx 13.6 = 10.34 m. Thus, a glass tube

d to make a water barometer.

n in atmospheric pressure.
es as we go up. The a

| At a height of about 30 km, t
hich is approximately 1000
Thus we can determine the a

air above the Earth becomes

bove the Earth cools down. T

iation of atmospheric pressure

pheric pressure? Explain the

meter.
ure is

e

¢ arc
a

a mercury

stops at a certain

found to be about
nearly

Figure 7.12: A mercury barometer
of mercury column.

terms of the height
hence, the height of

{ remains constant,

ssure can hold vertical column
t a place. Thus, at sca level,

tmospheric pressure on mountains
he atmospheric pressure becomes
Pa. it would become zero at an
Ititude of a place by knowing the

hot and expands. This causes a fall of

his causes an increase in

a certain place indicate the expected changes in
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UNIT-7
=
pecrease in atmospheric 'prcssurc
e A gradual and average drop in atmosph
neighboring locality. condition in the
* Minor but rapid fall in atmosphere indicates a windy and showery
nearby region., '

ure in a
eric pressure means a low press

e A decrease in atmospheric pressure accompanied by breeze and rain.

e A sud(.im fall in atmospheric pressurc often followed by a storm, rain
occur 1n few hours time.

Jncrease in atmospheric pressure

and typhoon to

e An \nereasing -atmospheric pressure with a decline later on predicts an RQer=s
weather conditions.
] f 9 . H M j cast
e A g;:lxdu.ll large increase in the atmospheric pressure indicates a long spell ol pleasant
weather.

e A rapid increase in atmospheric pressure means that it will soon be followed by @

decrease in the ntmos%cric pressure indicating poor weather ahead.
0

Q.No.5 Define pressure in liquids. Derive its mathematical formula.
Ans:  Liquids exert pressure. The pressure of a liquid acts in all directions. 1f we take pressure

sensor (a device that measures pressure) inside a liquid, then the pressure of the liquid y
" varies with the depth of sensor. h
Mnthcmaticnl Derivation
Consider a furfuce arca A in a liquid at a depth h as shown in
figure. The ]e'wi “Tyof the cylinder of liquid over this surface will
be h. The force Ac¥ing on this surface will be the weight w of the
liquid above thits su;-&qce. If p is the density of the liquid and m
is mass of the liquid above the surface, then
Mass of the liquid =m = volume X density
=m=(Axh)xp
ROTEE ACHIE, SEEIRE N Rt e Figure 7.13: Pressure of a liquid
=Ah peg at a depth h, :
As  pressure =P=F/A = AL K & A
_ Ahpg N Q&KV\B X ¢ )
S A Pt~ @ o,
Therefore, P=pgh X @

The above equation gives the pressure at a depth h in a liquid of density p. It show that its

pressure in a liquid increases with depth.

Pascal’s Law A\ ;
ONo.6 State Pascal’s Law. Write down the application of Pascal S law.. , ,
Ans: Pressure applied at any point of a liquid enclosed in a container, 18 transmitted without

ﬂ‘\n lana ¢a A1l Athar narte nrfh(’ IiOUid.
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UNIT.7 ‘
e Properties of Matter

An -

SurfeXternal fo'rcc.appllcd on the surface of a liquid increases the liqu
ace of the liquid. This increase in liquid pressure is transmitted equa

and to the walls of the container in which it is filled.

Applications of Pascal’s Law (Hydraulic Press)
Hydraulic press is a machine which works on the principle = ..
paa ML
ot

id pressure at the
lly in all direction

of Pascal’s law. It consists of two cylinders which are

fitted with pistons of cross — sectional arca a and A. T he T .
over the piston of SR ‘

object is to be compressed is placed .
large cross — sectional arca A. the Force is applied on the

piston of cross — sectional area a. ' .
The pressure P produced by small piston is transmitted through the liqu
on the large piston and a force F, actson A which is much larger than Fi.

Mathematical form :
Pressure on piston of small area a is given by,

P= _F_" .
a .
. By applying Pascal’s law, the pressure on the larger piston of area A will be same as on

the small piston.
E.

P= 2
A
By comparing the above equations, we have

F_L5
a A

So, F,=F x N
Since the ratio A/a is greater than 1, hence the force F acts on the larger pistén is greater
than the force F; on the smaller piston. Hydraulic systems working in this way are known

‘ "igure 7.181 A hydraulic press

id and acts on the

as force multipliers.

Braking System in Vehicles

Q.No.7 Explain the braking system of the vehicles.
Ans: The brakes of cars, buses etc. work on the principle of Pascal’s law. In such a type of

brakes, when brake pedal is pushed, it exerts pressure on the master cylinder, which
increases the. liq'uifl pressure in the cylinder. The liquid pressure is transmitted ,equally
tll:rou_gh the.hqmd in the metal pipes. Due to the increase pressure of the liquid pressure,
} e pistons in the cylinder mover outwards pressing the brakes pad with brake drums. Thé
orce of friction between friction the brake pads and the brake drum stops the wheels.

Brake drum

Pistons
Bty — REAR WHEEL

Fl : ‘
Qure 7.17: A hydraulic brake ol a car
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_No.8 State and explain Archimedes Principle.
Ans: Introduction
More than two thousands years ago, the Greek scientist, Archimedes noticed the upthrust

force of the liquid.
“Up thrust force _ o o

There is an upward force which acts on an object kept inside a liquid. As a result an
apparent loss of weight is observed in the object. This upward force acting on the object

is called the upthrust of the liquid.

Statement . .. ;
When object is totally or partially immersed in a liquid, an upthrust act on it equal to the

weight of the liquid it displaces.

E,\-plmmtion ‘
Consider a solid cylinder of cross — sectional area A and
height h immersed in a liquid as shown in figure. Let h;
and h; be the depth of the top and bottom surfaces of the

cylinder respectively from the surface of the liquid.

Then ho—h;=h
If P and P, are the liquid pressures at the depth h; and

h; respectively and p is its density, then
Figure 7.18: Upthrust on a body

Pi=pgh
= immensed in a liquid is cqual to the
Pz p g hz weight of the liquid displaced

Let the force I, is exerted at the cylinder top by the liquid due to pressure P; and the
force I, is exerted at the bottom of the cylinder due to P,.
So Fi=pghA

F,b=pghy A ' _
F) and F; are acting on the opposite faces of the cylinder. Therefore, the net force F will

be F, — Fy in the direction of F,. The net force F on the cylinder is called the upthrust of

the liquid.
Therefore, Fa— Fi =pghhA-pghA
=pgA(ha-h)
OR upthrust of liquid =pghA
OR =pgV

Here Ah is the volume V of the cylinder and equal to the volume of the liquid displaced
by th.e cylinder. Therefore, p g V is the weight of the liquid displaced. The above
¢quation shows that an upthrust acts on the body immersed in a liquid and is equal to the
weight of liquid displaced, which is Archimedes principle.

Density of an Object
Q.No.9 How density of an object can be found by Archimedes principle?

Ans: : L
ns: Arghlmedes prmCIpl.e is also helpful to determine the density of an object. The ratio in the
Weights of a body with an equal volume of the liquid'is the same as in their densities.

Let Density of the object =D

Deqsity of the liquid =p
Weight of the object =W
N
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tof
equal volume of liquid =w=w, i)wi_wfi—\_’_wa, W \)/' F |
des principle, W2 is less 4

Here w; is: :
2 is the weight of solid in liquid.- According t0 Archime

than its act :

7.7 ctual weight wy by an amount w.
PRINCIPLE OF FLOATATION unt w - | |
ce acting on it. An objéct

Q.No. -
Ans: lgfx%l.am the Principle of Floatation.
fl 0 Je‘ft sinks if its weight is greater than the up thrust force - fuid, th
oaths if its weight is equal or less than the up thrust. When an objectff}]oat? in ab'ul t, ;he
up thrust acting on it i i he object. In €ase€ © oating object, the
g on it is equal to the weight of the 0P] qual to the (uid displaced by

object may be partially immersed. The up thrust is always ¢
f floatation. This states that: e
:sht of the object.

f‘l}f f(')lbjCCL This is principle o
oating object displaces a fluid having weight equal to WE1E
Archimedes principle is applicable on liquids as well as gases We find nuUmMErous
. applications of this principle in daily life.
Ships and Submarines b _ l of water is
A wooden block {loats on water. It is because the weight of an equal volume o

he prir'lciple of floatation, .a ody
.+ is partially or

f the block. According to

greater than the -veight 0
| to the weight of

floats if it displaces water equa

completely immersed in water.
carry passengers

floatation. They :
the weight of its

ple of
luding

[ its weight inc
thrust of water.

d on the same princi

Ships
n water 1

Ships and boats ar¢ designe
and goods over water. It would sink i
passengers and goods becomes greater than the up

Submarines
A submarine can travel over a

floatation. It floats over water W
than its weight. Under this condition,
water level. It has a system of tanks which can
When these tanks are filled with sea water, t
soon as its weight becomes greater than the upt
under water. To come Up on the surface, the tanks are emp

79 HOOKE’S LAW :
Q.No.11 State and explain the Hooke’s Law.
Ans: The strain produced in a body by the stress applied to it is directly proportional to the

stress within the elastic limi

Mathematical Formula
Stress o strain
Stress = constant X strain

Stress

Strain
Hooke’s law is applicable to all kinds of deformation

and all types of matter ie. solid iqui
1C.. . s, liquids or
within certain limit. ! gasgs

It also works on the principle of
water equal to 1ts volume is greater
hip and remains partially above
d emptied from sca water.
he weight of the submarine increases. As
hrust, it dives into water and remains

tied from sea water.

nder water.

it is similar to @ S
be filled with an

t of the body.

= constant

Or

Fig.urc7.23: Extension in the
spring depends upon the load
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Elastic Limit

It ;Snz:cl:)r;"gth;m\h (\‘:’hICh a body recovers to original length,
volu shape alter deforming force is removed. This 1Tmit

is called the elastic limit,

en a stress ¢ N T ]

'\:,hcrm'mcml ’ ?S‘?LS this limit, called the clastic limit, a body
‘ ~ . .

IS P y delormed and is unable to restore its original

state after the stress is removed
young's Modulus

10.12 Define Young’® :
Q.l\f’ rafionrof st{ig Modulus.and derive its mathematical formula. '
Ans: ess and strain is a constant within the elastic limit, this constant 1S ¢d

the Young's Modulus.
Mathematical Form

Nreaking point

Llasti¢ linmt

0’ Lxtension (v) =P

Figure 7.24: Graph between foree
and extenyion

Hed

ELOL:]:lKlj(:r\ . '10lng bar of length Lo and cross — sectional area A. Let an external force F
. 'l Q . O 1
\ veight stretches it such that the stretched length becomes L.

Mathematically,
Young's modulus = Y = Styess/Tensile strain
Let AL be the change in length of the rod, then

AL=L-L,
Since Stress = SO F/A
Area

And Tensile Strain = L—_L— = AL/L,
L

As Young's modulus = Y = Stress/Tensile strain

A AL
Therefore, - FxL,
A x4l

Unit

SI unit of Young’s Modulus is Newton per square meter (N m™)

Y- Crens

mactile SReiN

Qvete= /)

T@_\f\;& W\ SAaln =
e it

©

L-le = AL

o,\,uwfﬁ::: \t’/»&\

Lo (O

T x\l-

QR

A~ AL

W =T,
A XA L



https://v3.camscanner.com/user/download

TEXTBOOK EXERCISE

QUESTIONS

Wl Encircle the correct answer from the given choices

i In wh'ich of the following state, molecules do not leave their position:
 a)Solid b) liquid ¢) gas d) plas
ii. Which of the substances is the lightest one? S
a) Col?per b)-mercury ¢) aluminum d) lead
iii. SI uxgt of [;ressure is Pascal, which is equal to?

a) 10* Nm- b) 1 Nm™ ¢) 10 Nm™ d) 10° Nm?2
iv. What should be the approximate len

th of

ey g jo a glass tube to construct a Water

a) 0.5 m ' b)1 m " ¢)25 m d)11 m
\2 Accoruing to Archimedes, upthrust is equal to:

a) Weight of" displace body b) volume of displaced body

¢) mass of displaced liquid d) none of these

vi, The density of a substance can be found with the help of:

a) Pascal’s law - b) Hooke’s law

¢) Archimedes principle d) principle of floatation
vii.  According fo Hooke’s law:

a) Stress x strain = constant b) stress/strain = constant

¢) strain/stress = constant d) stress = strain
How kinetic molecular model is helpful in differentiating various states of matter?

7.2

Ans: See Q. 1 Long Question
7.3 Does there exist a fourth state of matter? What is that?

Ans: Yes, there exists a fourth state of matter called Plasma.
At very high temperature, atoms lose their electrons and become positive ions. This ionic

'a .
state of matter consisting of ions and electrons is called plasma.
What is meant by a density? What is its SI unit?

7.4

Ans: Density of a substance is defined as its mass per unit volume.
Density = mass of a substance/volume of that substance

Unit '

SI unit of density is kilogram per cubic meter (kg m>).
7,5/éan we use a hydrometer to measure the density of milk? g
quids. So it can be Ut

Hydrometer is a device which is used to measure the density of i

to measure the density of milk.

7.6  Define the term pressure. . 4 essﬁrﬁ
Ans: The force acting normally per unit area on the surface of a body is called pr

Thus P = Force/Area

Or P=F/A M
_M

CamScanner
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17
ANS:

7.8
Ans:

7.9
Ans:

7.10
Ans:

gl
Ans:

7.12
Ans:

7.13
Ans:

7.14
Ans:

7.15
Ans:

716
Ans:

pressure ip a sealar quantity.

In S units, the unit of pressure is N m?2 also called Pascal
Show that atmosphere exerts pressure. (Pz). Thus, INm™ =1p2
The atmosphere of Farth consists of gases, vapors and dust )

aterial particles, Due 1o the force of gravity these particles ﬁm"i‘i‘s All these zre
object inside the atmosphere cxperience pressure which is called p;mc.Somy

pressure.
It is casy to remove air from 2 halloon but it is very difficult to remove air fro
glass bottle. Why?  \q
Because the atmospheric pres
bottle, 50 emptying air is casier
What is harometer?
The instrument used to measure atmospheric pressure
barometers is mercury barometer. It consists of 2 glass

- can hold vertical column

Why water is not suitable to be used in 2 barometer?
Mercury 18 13.6 times denser than water. Atmospheric pressur
t 13.6 times the height of mercury column at a place. Thus, at sea level,
Thus, a glass wt”

of water is abou
vertical height of water column would be 0.76 m x 13.6 = 10.34 m.
uired to make a water barometer.

more than 10 m long is req
ucker pressed on 2 smooth wall sticks t0 it?
d on a smooth surface, the air pressure below it becomes Very
ir) as compared 10 the air pressure above it. Therefore, it

sure acts more easily on balloon as compared to glass

from balloon than glass bottle.

is called berometer. One of the simple
tube 1m long clsed atone end.

What makes a $
When a sucker is presse
small (due to the displaced a
sticks with the smooth surface.

Why does the atmospheric pressure va
As we go high in the atmosphere, the density O

atmospheric pressure decreases as we £0 high.
What does it mean when the atmospheric pressure at place fall suddenly?
orm, rain and typhoon 10

A sudden fall in atmospheric pressure ofien followed by a st

occur in few hours time.
What changes are €Xp ather if the barometer e

increase?

A sudden increase in atmospheric pres
i1 the atmospheric pressure indicating
State Pascal’s law. ,
Pressure applied at any point of 2 liquid enclosed in a co
the loss to all other parts of the liquid. ‘

Explain the working of hydraulic press.

Sec Q.6 Long Question

ry with height?
£ the air becomes low. Due to this reason,

ading shows 2 sudden

ected in we
followed by a decrease

sure means that it will soon
poor weather ahead.

ntainer, 1S transmitted without
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7.17\ Propérties of Matter

Ans:

7.18
Ans:

7.19
Ans:
7.20
Ans:
7.21
Ans:

122
Ans:

Elastic Limit

7.23

Ans:

- See Q. 10 Long Question h veights float?
ugey ;

W .
hat is mean¢ by elasticity?

he pro
_ perty of m i i igh. @
s lengly shape urd\t'fll;,by ‘_'lrlule of which matter resists any. force which tries 1o change
a1 me 1s called elasticity.
mt_e Archimedes principle? i
(& 1o ] .' .
wei ,I}: Ob!LCt is totally or partially immersed in a liquid, an upthrust act on it equal to the
“j:lllg, t.oi the liquid it displaces. |
: ”at 1S ’up thrust? Explain the principle of floatation.
ee Q.. 8 & 10 Long Questions
Explain how a submarine moves up the water surface and down into water:

Why does a piece of stone sink in water but a ship with a .

The upthrust l;‘orcc on stonces;g ;anﬁv;;:z:llbcr than itl; weight because weight of the. u;later
displaced under stone is very small. While the ships are designed n such _a. way wzlfg t:.Of
the water displaced by them is greater than their weight. So upthrust IRy =e O Sps
is greater than their weights. So ships float on the surface of water.

What is Hooke’s law? What is meant by clastic limit?

Hooke’s Law \ .

The strain produced in a body by the stress applied to it is directly proportional to the

stress within the elastic limit of the body.

body coves recovers its original length, volume or shape after

It is a limit within which a
i i is called elastic limit. .
deforming force is removed is ca unable to restore its

When a body crosses this limit, it is permanently deformed and 15

original state after the stress is removed. . b o
Take a rubber band. Construct a balance of you own using a rubber

accuracy by weighing various objects. .
bb S he en pointer is attached at the lower end of it

Take a rubber band hang it with a hook. Th
y Different known weights are suspended one by one at th.c
ions for each known weight. It is

with scale in front of pointer. . )
lower end of the rubber band. Murk the pointer posIions ;
called calibration of scale for weight measurements. This makes a balance for weight

d. Check its

measurement. .

CamScanner
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A weoden o PROBLEMS
(4]
ensity of the = meas“nng 40 cm x 10cm x 5 ¢m has a mass of 850 g. find the
Given Dat, Wood i

Mass Ooden bIOCk =v=40

Required n blo k =m = g5( gcmc;(slsolfm XScm= 2000 em’ =2x10% m?
Density of ..,

Solution Wooden block = d=»o

As we know that

DEnsity ~ _Masg
Volume
alues, e have
Density = _0.85
2x1073
DenSIty 0.425 « 10 ke
Density = 425 kg

By putting the ,,

7.2 How much would

Given Data ¥ freezing 1 liter of water?
Volume of water = Vi=1 litre

Required _
Volume of ice on freezing = V,=9

Solution

As we know that
Volume of ice density of water

volume of water density of ice

density of water

S0 volume of ice = ( ) X volume of water

density of ice
Putting values, we have
Volume of ice = (1000/920) x 1
Volume of ice = 1.09 litres
Result
Volume of ice on freczing = V2 = 1.09 litres
13 ) Calculate the volume of the following objects. )
(i) An iron sphere of mass 5 kg, the density of iron is 8?.00 gm”.

(ii) 200 ¢ g of lead shot having density 11300 kg“l‘d 1930 kgm
(iii)A gold har nf macs 0 2 ke. the density of g0 1 R

CamScanner
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. ron
Given Dat, Sphere of g 5 kg,

the density-of iron is 8200 kgm™.

I1;'Iass of iron sphere = m=S5kg
ensit iron =
Requir Y ofiron=g = 8200 kgm™

VOlUme
Solution

As we know that

of iron sphere=V =9

Density = _Mass_
Volume
Volume = M—
Density

By putting the values, we have

Volume =

8200
Volume = 0.00069 m’
OR  Volume=69x 10*m’

Result

Volume of iron sphere =V = 6.9 X 10 m’
7.3 (ii) 200 g of lead shot having density 11300 kgm™.
Given Data ,

Mass of lead shot =m =200 g = 0.2 kg

Density of lead = d = 11300 kgm'3

Required -
Volume of lead shot=v =7
Solution
As we know that
Mass
Density = ——
R Volume
Mass
Volume = ——
Density

By putting the values, we have

Polinie =
UM 11300

Volume = 0.000017699 m’
OR  Volume=177x10%m’

Result
Volume of lead shot =v =1.77 x 10° m®

CamScanner
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v
7z A gold bar of mass 0.2 kg the density of golq i 193

3 (i) 00 kgm3,

p Data
Giv Mass of gold bar =m = 0.2 kg

Density of gold = d = 19300 kgm

jred
ged? Volume of gold bar=v =72

Solutlon
As we know that

Mass
Volume

Volume = .Mas.s
- Density

By putting the values, we have

Density =

Volume = _
19300

Volume = 0.00001036 m>
OR  Volume=1.04 x 10° m?
Result

Volume of gold bar =v =1.04 x 10° m*
74 The density of air is 1.3 kgm'J. Find the mass of air in room measuring8 m x5 m x 4 m.

Given Data
Density of air=d = 1.3 kgm™
Volume ofair=v=8mx5mx4m=160 m>
Required
Mass of air = m

Solution
As we know that

=9

Mass
Volume
So Mass = density X volume -
By putting the values, we have
Mass = 1.3 x 160
Mass = 208 kg

Density =

Result
Mass of air = m =208 kg

A student passes her palm by her thumb with a force of 75 N. how much would be
the pressure under her thumb having contact area 1.5 cm??

Given Data
Force exerted by student = F=75 N
Contactarca= A=1.5cm?=1.5x 10* m?

7o

L ———
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Req N

Uired

Pressure y,
SOlutiOn

As we know that
p=F
. A

By putting the values, we have
p__ 75

1.5x10*

P=50x10*Nm™

P=5x10"Nm?

ndeq the thumb=p =19

Result .
Pressure under the thumb =P =5x 10" Nm e to 2 force
7.6 The head of the pin is a square of side 10 mm. find the pressure on
of 20N.
Given Data
Force applied =F =20 N 3
Side of head of pin =L =10 mm = 10X 10° m

3 ; 10'3m
in=A=LxL=10x10"mx 10X
Areaofheaéofpln =100x10-6n12=1x10‘4m

Required . ]
Pressure exerted by head of pin="P =
Solution
As we know that
pF
A
By putting the values, we have
20
1x10"
P=20x10*Nm”
P=2x10"Nm™”
Result

Pressure exerted by head of pin=P =2 x 10° Nm™
A uniform rectangular block of wood 20 cm x 7.5 ¢m x 7.5 cm and of mass 1000 g

stands on a horizontal surface with its longest edge vertical. Find
(i) The pressure excrted by the block on the surface
(if) Density of the wood

Given Data
' Mass of wooden block=m= 1000 g=1 kg

Volume of wooden block=V=20cmx 7.5cmx 7.5 cm
=0.001125 m*or 1.125 x .10
Area of wooden block=A=7.5cmx 7.5 cm
=0.005625 m” or 5.625 x 10° m?

Tl
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: gired ' | Tt ]

& 0 The pressure exerted by the block on the surface = P=9
(i) Density of wood =d =?

tion
solut! As we know that

V=LxWxH
By putting the values, we have
V=20cmx75cmx7.5cm=1125cm’=0.001125 m®

- Mass
Volume
By putting the values, we have

Density =

Density = —x— .
0.001125

Density = 888.89 kgm™ = 889 kgm™
As we know that

_F
A
By putting the values, we have
— ]O /
©0.005625 ’
P=1778 Nm™

Result .
(i) The pressure exerted by the I)lml\ on the surface =P = 1778 Nm™

(i) Density of w ood = d = 889 kgm™

7.8 A cube of glass of 5 cm side and mass %06 g, has a cavity inside it. If the density of
the glass is 2.55 gem™, Find the volume of the cavity.

Given Data
Length of side of glass cube = L = 3 em
Volume of glass cube = v = hs =5 cm) = 12‘ cm

=125 x 10¢ m’ = 1.25 x 107

Mass of cube = m = 306 g = 0.306 kg = 3.06 x 10! kg
Density of glass =d = 2.25 gem™ =2.55x 10°kg m™

3

Required

Volume of cavity inside the glass cube =V =?
Solution

Volume without cavity =125x 10" m’

Volume with cavity = mass/density
=(3.06 x 10")/(2.55 x 10%)
=120x 10* m?
Volume of cavity = volume without cavity — volume with cavity
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Result

7.9

=125 10" m' - 120 x 107 m?
=0.05x 10™ m?
=5x10%m’or 5¢m’

' .

Rolu;nc of cavity inside the glass cube = v = § cm’
° ' g

" to ject has weight 18 N in air, Its weight is found to be 11.4 N when immersed in
ater. Calculate jts density. Can you guess the material of the object?

Given Data

\\’c?ght of object in air=w, =18 N
Weight of object in water =w; =114 N
Density of water = Pw = 1000 kgm™

Gravitational acceleration = g=10ms”
Weight of equal volume of water = w = w; —w; = I8 N =114 N = il

Required

Density of material = D, = ?
Name of material = ?

Solution

Result

As we know that
D w,

pw
By putting the value, we have
D _18
1000 6.6
18000
D=——

6.6
D=2727Kgm™

Density of material = Dy, = 2727 Kgm™
As we know that density of aluminum is approximately equal to the density found in the

numerical. So, the material is aluminum.
A solid block of wood of density 0.6 gem™ weighs 3.06 N in air. Determine,

7.10
(i) Volume of the block .
(ii) The volume of block immersed when placed freely in liquid of density 0.9 gcm-3.
Given Data
Density of wooden block =d=0.6 gcm®
Weight of the wooden block =w=3.06N
Density of liquid =d =09 gem™
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Required |
Volume of the wooden block =V, =? : i
Volume of block when immersed in liquid = V, = ? ¥

Solution

As we know that

Volume = mass/ density :
V,=0.306/(0.6x 10°)  =0.51x 10 m® or 510cm’

As we also know that |
Upward thrust = weight of the liquid displaced

Weight= 10 x volume X density

3.06 =10 x volume x 0.9 x 103
Volume = 3.06/(9 x 10%)

V,  =0.00034m’ or 34 cm’

Result .
Volume of the wooden block =V = 510 cm’
Volume of block when immersed in liquid = V,=34 cm’
711 The diameter of the piston of hydraulic press is 30 cm. How much force is required a
meter of the piston of the pump is 3 cm.

car weighing 20000 N on its piston, if the dia

Given Data
Diameter of the piston of hydraulic press = D=30cm=03m

Diameter of the piston of pump =d =3 cm = 0.03 m
Weight of the car lifted by hydraulic press = w = F,=20000 N

Required
Force applied on piston of purhp = Fy =7
Solution
As we know that
nD?
4
(i)  Larger piston
By putting the values, we have
3.14x(3x10™")?

A.—_-

A=
4
2= 3.14x9x107
4
A= 28.26x107
4

A=7065x%x10%m?
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(ii)
— _%

Smaller piston

B .
)4 Putting (he value, we have

a=w’

4
4
a= 28.26x10°

4
5 a=7065x10"m’
" ) )

rom Pascal’s law, we have

E_E
a A
By putting the values, we have
F _ 20000
7065%10"  7.065x107
- 20000 x 7.065 x10™
’ 7.065%107
- 20000
' 100
F; =200 N
Result N
Force applied on piston of pump = F, =200 .
i i " 1 aI;ca 2x 107 m? is stretched through 2 mm by a force

7.12 A steel wire of cross-sectiona A
The length of the wire 1S 2m.

of 4000 N. Find the young’s modul
Given Data o
" Length of the wire = Lo = 2m
Area of steel wire=A =2X 10" m* .
Increase in length of wire = AL = 2mm=2x10"m
Force applied = F = 4000 N

us of the wire.

Required
Young’s modulus of wire=Y ="
Solution
As we know that
. FxL
A xAL
By putting the values. we have
ol 4000 x 2
©2x107 x2x107
y = 2000 \
10°x107% \
Y =2000x 10*Nm?=2x 10’ x 10° Nm™ /
Y=2x10"Nm? L
Result

Young’s modulus of wire=Y =2 x 10" Nm
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