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Pressure and States of Matter
[image: image2.wmf]After reading this chapter students will be able to (
(
explain the change of pressure with the change of force and area. 
(
explain the density
(
explain the usage of density in our everyday life.
(
explain the atmospheric pressure.
(
find the atmospheric pressure by using the height of the liquid column.

(
analyze the change of atmospheric pressure with the increase of height. 

(
analyze the effect of change of atmospheric pressure on weather.

(
determine the expression for pressure at a point in a liquid at rest.

(
explain the upward pressure of submerged body in liquid.
(
explain why object floats on water.
(
analyze the causes of accidents in waterway in Bangladesh.
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explain Pascal's law.

(
demonstrate practical application of Pascal's law. 

(
explain stress and strain. 

(
explain Hooke's law.

(
explain the molecular kinetic theory of matter.

(
explain the plasma state of matter.
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1.
What is the name of the apparatus used to measure the atmospheric pressure?

a
thermometer
b
barometer

c
manometer
d
seismometer
eq \o((,b)

More information about this question:
· The atmospheric pressure on the surface of the earth is 105N per square meter.

· Thermometer is a simple equipment that is used for measuring temperature.
· Manometer is used for measuring the pressure of liquids.
· Seismometer is used for measuring the scale of earthquakes.
2.
The amount of liquid pressure is (

a
proportional to its depth

b
proportional to area

c
inversely proportional to density

d
equal to acceleration due to gravity
eq \o((,a)

More information about this question:
· Liquid pressure = depth ( density ( acceleration due to gravity
· Density and acceleration due to gravity being constant, the pressure of a liquid, increases along with the increase in depth.
· The less the depth of a liquid, the less is its pressure.
3.
What is the name of the forth state of matter?

a
gas
b
plasma

c
solid
d
liquid
eq \o((,b)

More information about this question:
· Commonly matters (substances) belong to three states ( solid, liquid and gaseous.

· Plasma is the fourth state of matter that refers to the ionized form of gas at a very high temperature.
4.
Give the answer of question no. 4 & 5 from the figure.
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How much pressure will be let at the bottom of the container?


a
98 Pa
b
980 Pa

c
196 Pa
d
1960 Pa
eq \o((,d)

More information about this question:
· The force exerted perpendicularly on unit area of an object is called pressure.

· Pressure in liquid = depth ( density ( acceleration due to gravity

= 0.2m ( 1000 Kgm(3 ( 9.8 ms(2

= 1960 Pa.
5.
If force is applied on the free surface of the container, then this force (

i.
will exert pressure at the bottom of the container only


ii.
will exert pressure at the curved surface of the vessel only


iii.
will exert pressure in all directions of the vessel

a
i
b
ii

c
iii
d
i, ii & iii
eq \o((,c)

More information about this question:
· A fluid is a substance which flows or is capable of flowing.

· The buoyancy of an immersed object is equal to the weight of the amount of the fluid displaced by the immersed part of the object.
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	((( 5.1 Pressure and Area 


· Pressure refers to the force exerted perpendicularly on unit area of a body. In case force F is exerted perpendicularly on area A, pressure, P =  eq \f(F,A) .
· The area of the sharp edge of a mail is so little that it enters into a wooden surface with the hammering on the flat edge which ensures adequate pressure at the sharp edge. The same case applies to a knife.
· 1 Pascal of pressure means a force of 1N exerting perpendicularly on an area of 1m2.
( General Creative MCQs with Answer
6.
Which of the following relations is correct?  (Knowledge)

a
P = F ( A
b
P = F ( A

c
F = A ( P
d
A = P ( F
eq \o((,b)
7.
What is the unit of pressure? (Knowledg)

a
pascal
c
newton

c
joule
d
watt
eq \o((,a)
8.
What is the dimensional expression of pressure? (Comprehension)

a
ML(1T
b
ML(1T(1

c
ML(1T(2
d
ML(2T(2
eq \o((,c)
9.
How can you know the area of an object in case you know the magnitudes of force and pressure? (Comprehension)

a
by summing up force and pressure


b
by multiplying force by pressure

c
by dividing pressure by force


d
by dividing force by pressure
eq \o((,d)
10.
Unit of force ( unit of area = ? (Application)

a
Kgm(2s(2
b
Kgm(1s(2

c
Kgm(2s(1
d
Kgm3s(2
eq \o((,b)
11.
What does a simple pascal measure? (Knowledge)

a
1Nm
b
1Nm2

c
1Nm(2
d
1Nm(3
eq \o((,c)
12.
What will be the magnitude of pressure if a force measuring 10N is applied on an area of 2m2? (Application)

a
5 Pa
b
20 Pa

c
0.5 Pa
d
0.2 Pa
eq \o((,a)
(
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13.
Pressure is expressed in ( (Comprehesion)

i.
pascal


ii.
Nm(2


iii.
Kgm(3


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
14.
A higher pressure applies when ( (Comprehension)

i.
acceleration due to gravity is omitted


ii.
there takes place a higher force


iii.
the surface area is smaller


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
(
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MCQs with Answer
Read the sentence below and ansswer the question numbers 15 and 16. 

A woman of mass 50 Kg has put on flat sandals each having a bottom area of 100 cm2.
15.
How much does the woman weigh now? (Application)

a
50N
b
10,000N

c
490N
d
980N
eq \o((,c)
16.
What magnitude of pressure does the woman exert in case she has put the pair of sandals of a total mass of 0.5 Kg? (Higher Order Thinking)

a
2.74 Pa
b
9.4 Pa

c
4.9 Pa
d
2.47 Pa
eq \o((,d)
	((( 5.2 Density


· The mass per unit volume of a substance is the density of its material.
· Density of a body depends on its material and temperature.
· The determinants is density are mass and volume.
· The unit of density of Kgm(3.
· Gas-balloons go high up in the sky because those are puffed off with hydrogen gas which is lighter than air (density of hydrogen is less than that of air).
· Good eggs sink in water because a good egg has a density much higher than the density of water.
· Rotten eggs float in water because a rotten egg has a density much lower than the density of water. When an egg gets rotten, it losses its density.
( General Creative MCQs with Answer
17.
Which of the following relations is correct? (Knowledge)

a
v =  eq \f(m,() 
b
( =  eq \f(v,m) 

c
m =  eq \f((,v) 
d
( = mv
eq \o((,a)
18.
Which of the units denotes density? (Knowledge)

a
Kgm2
b
Kgm(2

c
Kgm3
d
Kgm(3
eq \o((,d)
19.
Which of the following substances has the highest density? (Knowledge)

a
water
b
glycerin

c
hydrogen
d
coal
eq \o((,b)
20.
What instrument is used for measuring density? (Knowledge)

a
hygrometer
b
fathometer

c
hydrometer
d
manometer
eq \o((,c)
21.
Which of the following acids has a density upto 1.5 ( 103 Kgm(3 ? (Knowledge)

a
H2SO4
b
HCl

c
HNO3
d
H3PO4
eq \o((,a)
22.
What is the ratio of density of water and that of Sulphurice acid? (Application)

a
1 : 2
b
1 : 1.5

c
1 : 1.25
d
1 : 1.75
eq \o((,b)
23.
Which of the metals has the highest density? (Knowledge)

a
tin
b
iron

c
gold
d
silver
eq \o((,c)
24.
Which of the elements has the lowest density? (Comprehension)

a
iron
b
uranium

c
lead
d
aluminum
eq \o((,d)
25.
What is the density of a substance of mass 250 Kg having a volume of 8.5 ? (Application)

a
29.4 Kgm(3
b
24.9 Kgm(3

c
2125 Kgm(3
d
212.5 Kgm(3
eq \o((,a)
26.
Each of the sides of a solid cube is 0.25 m. It has a mass of 5 Kg. What is the density of the solid? (Higher Order Thinking)

a
20 Kgm(3
b
250 Kgm(3

c
80 Kgm(3
d
25 Kgm(3
eq \o((,b)
27.
Which form of water has the lowest density? (Comprehension)

a
water at a temperature of 4(C


c
water at a temperature of 0(C

c
sea water


d
river water


eq \o((,b)
28.
Why does a cube of ice float in a bowl of water? (Comprehension)

a
density of the water is higher than that of the ice cube


b
density of the water is less than that of the ice cube

c
density of the water is equal to that of the ice cube


d
volume of the ice cube is higher than that of the ice cube


eq \o((,a)
29.
What is the density of air? (Knowledge)


a
1.43 Kgm(3
c
1.34 Kgm(3

c
1.29 Kgm(3
d
1.92 Kgm(3
eq \o((,c)
30.
Which of the elements has a density lower than the density of air? (Knowledge)

a
chlorine
b
sulphur

c
sodium
d
hydrogen
eq \o((,d)
31.
What is water added to for maintaining density balance? (Comphrehension)

a
sulphuric acid
b
kerosene

c
diesel
d
edible oil
eq \o((,a)
32.
The mass of a lump of iron is 560 Kg. What is the volume of the lump? (Higher Order Thinking)

a
13.93 m3
b
13.39 m3

c
0.70 m3
d
0.07 m3
eq \o((,d)
33.
What is the volume of 1000 litres of water? (Higher Order Thinking)

a
1 m3
b
0.1 m3

c
10 m3
d
0.01 m3
eq \o((,a)
34.
What is the minimum density of the acid used in a dry cell battery? (Comprehension)

a
3.1 ( 102 Kgm(3
b
1.3 ( 103 Kgm(3

c
5.1 ( 102 Kgm(3
d
1.5 ( 103 Kgm(3
eq \o((,b)
(
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35.
People can easily float in Dead Sea because ( (Comprehension)

i.
of high salinity


ii.
of high impurity


iii.
of high buoyancy


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
36.
Equations relating to density ( (Comprehension)

i.
v = (m


ii.
m = (v


iii.
( = m/v


Which one of the following is correct?

a
i and ii
b
ii and iii

c
i and iii
d
i, ii and iii
eq \o((,b)
37.
The determination of density relates ( (Application)

i.
to the quotient of mass by volume


ii.
to the dimension of ML(3


iii.
to the purity of the liquid


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
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Read the passage below and answer the question numbers 38 and 39:
A bucket of a capacity of 30 litres contain 20 litres of water. A cubic object having 0.2m long side is now kept in the bucket.
38.
What will be the ultimate consequence? 

(Comprehension)

a
The volume of water will change


b
The water level will change

c
The density of water will change


d
The surface area of the bucket will change
eq \o((,b)
39.
The passage reveals that (. (Higher Order Thinking)

i.
The bucket contains 0.02 m3 water


ii.
The bucket can contain 0.03 m3 water


iii.
The brick displaces 0.008 m3 water


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
See the figure below and answer to the question numbers 40 and 41.

[image: image9.wmf]
40.
What might be termed as the life of B? (Higher Order Thinking)

a
HCl
b
NaCl

c
H2SO4
d
Na2SO4
eq \o((,c)
41.
The density of the solution is 120 Kgm(3 only when (. (Higher Order Thinking)


i.
the solution is of mass 1.5 Kg


ii.
the solution has a volume of 1250 cm3


iii.
the surface area of the container does not change


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
See the figure below and answer the questions numbers 42 and 43.

[image: image10.wmf]
42.
How many elements does the acid used in B consist of? (Comprehension)

a
2
b
3

c
4
d
5
eq \o((,b)
43.
The figure reveals that ( (Higher Order Thinking)

i.
the water level will fall in case P and Q are taken out


ii.
the density of the solution will fall if some water is added to it.


iii.
the volumne of the solution will fall if it is kept in a larger container


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
Read the dialogue (between a milkwoman and her little brother) belonging to a popular Indian movie (in which the famous actress Rekha acted on the role of a milkwoman) and answer the question numbers 44 and 45.

The milkwoman is pouring milk into a bucket of water.

Brother : What're you doing, sister? To add water to milk is a great sin. Don't you know it? 

Milk woman : Yes, I know it; and this is why I'm adding milk to water.

44.
What instrument could be used for finding out the treachery of the milk woman? (Comprehension)

a
seismometer
b
fathometer

c
hydrometer
d
hygrometer
eq \o((,e)
45.
The milkwoman's evil practice results in( (Application)

i.
a higher volume


ii.
a higher mass


iii.
a lower density

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 5.3 Atmospheric Pressure 


· The amount of force acting perpendicularly on per unit surface area of the earth is called atmospheric pressure.
· The atmospheric pressure on the earth-surface is almost 105N per square meter area.
· The atmospheric pressure is 1.5 ( 105N on the body of an adult person if the area of his/her body measures 1.5 m2.
· A person does not feel atmospheric pressure acting on his/her body because of the fact that the internal blood pressure of his/her body is usually greater than the magnitude of the atmospheric pressure.
( General Creative MCQs with Answer
46.
What is the atmospheric pressure on earth surface? (Knowledge)

a
105 N/m2
b
107 N/m2

c
104 N/m2
d
106 N/m2
eq \o((,a)
47.
Suppose, your school has an area of 200 m2. What magnitude of atmospheric pressure does it withstand? (Application)

a
2 ( 106 N/m2
b
2 ( 107 N/m2

c
2 ( 108 N/m2
d
2 ( 109 N/m2
eq \o((,b)
48.
Who conducted the experiment on atmospheric pressure? (Knowledge)

a
Archimedes
b
Galileo

c
Torricelli
d
Newton
eq \o((,c)
49.
What instrument is used for measuring atmospheric pressure? (K)


a
thermometer
b
pyrometer

c
speedometer
d
barometer
eq \o((,d)
50.
What angle applies to atmospheric pressure? (Comprehension)

a
90(
b
60(

c
45(
d
30(
eq \o((,a)
51.
What is the reading of usual atmospheric pressure in Torricelli's mercury column? (Knowledge)

a
75 cm Hg
b
76 cm Hg

c
77 cm Hg
d
78 cm Hg
eq \o((,b)
52.
What does Torricelli's vacuum contain? (Knowledge)

a
nothing at all
b
H2SO4 vapour

c
mercury vapour
d
Chlorine vapour
eq \o((,c)
(
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See the picture below and answer the question numbers 53 and 54.

[image: image11.emf]
53.
What angle does the tube make with the ground? (Application)

a
acute ange
b
obtuse angle

c
straight angle
d
right angle
eq \o((,d)
54.
The figure states that ( (Higher Order Thinking)

i.
the liquid does not come down only because of pressure.


ii.
the quantity applying to the figure is the quotient of force by area


iii.
the quantity is expressed in column


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
	((( 5.4 Altitude and Atmospheric Pressure


· The higher the altitude, the lower is the magnitude of atmospheric pressure.
· The higher the altitude, the lower is the magnitude of weight as well as the density of air-column.
( General Creative MCQs with Answer
55.
What is the atmospheric pressure at the peak of Mount Everest? (Application)

a
around 20 cmHg
b
around 23 cmHg

c
around 26 cmHg
d
around 30 cmHg
eq \o((,b)
56.
What health hazard does a mountaineer face most? (Comprehension)

a
viral infection
b
bacterial infection

c
breathing disorder
d
digestive disorder
eq \o((,c)
57.
What is the sea-level atmospheric pressure? (K)

a
75 mmHg
b
75 cmHg

c
76 mmHg
d
76 cmHg
eq \o((,d)
(
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58.
High to higher altitude from the sea-level refers to( (Comprehension)

i.
high to higher breathing difficulty


ii.
high to higher probability of masal bleeding


iii.
high to higher pressure acting of the body surface


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
59.
A low magnitude of atmospheric pressure is the consequence of ( (Higher Order Thinking)

i.
higher amount of water vapour in air


ii.
less density of air


iii.
cow weight of air column


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 5.5
Change in Atmospheric Pressure and Weather


· The mercury column of a barometer tells us the atmospheric pressure of the place where the barometer is kept.
· The gradual decrease of the height of the mercury column means the gradual increase of the amount of water vapor in the air.
· Water vapour is lighter than air.
· The lower the atmospheric pressure, the higher is the probability of storm.
· Weather can be forecast by determining air pressure by means of a barometer.
( General Creative MCQs with Answer
60.
What probability does the fall of mercury column in a barometer refer to? (Comprehension)

a
drought
b
rainfall

c
storm
d
sand-storm
eq \o((,b)
(
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61.
Suppose, you are a meteorologist. You will warn people of heavy rainfall when you observe that(. (Application)

i.
the mercury column in the barometer falls drastically.


ii.
the pressure of water vapour risesdrastically


iii.
wind flows at a high speed


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
62.
Suppose you are a meteorologist. You have been observing relentless full of the mercury column in the barometer of a week at a stretch. Your observation relations to ( (Application)

i.
relentless rainfall all around


ii.
water-logging in certain areas


iii.
flood in the low-lying areas


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
63.
Suppose you are a meteorologist. You have just noticed a drastic fall of the mercury column in the barometer. Now you are sure of (. (Application)

i.
severe depression of air pressure in the surrounding area


ii.
relentless rainfall


iii.
a high-speed storm


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
	((( 5.6 
Pressure at a Point in a Liquid at Equilibrium 


· Pressure at a point in a liquid means a force exerted perpendicularly by the liquid on unit area around that point in the liquid.
· Pressure at a point in a liquid, P = depth of the liquid (h) ( density of the liquid (() ( acceleration due to gravity (g).
· The greater the depth of a liquid, the higher is its pressure.
· The greater the density of a liquid, the higher is its pressure. 
( General Creative MCQs with Answer
64.
Which of the following relations is correct? (Knowledge)

a
P = Ah(g ( h
b
P = Ah(g ( (

c
P = Ah(g ( A
d
P = Ah(g ( g
eq \o((,c)
65.
What quantity is directly proportional to pressure? (Comprehension)

a
temperature


c
density

c
specific gravity


d
acceleration due to gravity
eq \o((,b)
66.
Which of the following quantities is non-variable? (Comprehension)

a
A
b
h

c
(
d
g
eq \o((,d)
67.
What is the value of ( in case of kerosene? (Comprehension)

a
8 ( 102 Kgm(3
b
0.8 ( 102 Kgm(3

c
8 ( 103 Kgm(3
d
0.08 ( 103 Kgm(3
eq \o((,a)
68.
Suppose, a liquid has a density measuring 700 Kgm(3 and a depth of 0.7m. What magnitude of pressure does it create? (Application)

a
4808 Pa
b
4800 Pa

c
4802 Pa
d
4804 Pa
eq \o((,c)
69.
A liquid kept in a container has a depth of 0.75 m. It exerts a pressure measuring 5880 Pa. What is the density of the liquid? (Application)

a
700 Kgm(3
b
800 Kgm(3

c
900 Kgm(3
d
1000 Kgm(3
eq \o((,b)
70.
A liquid kept in a container has a depth of 0.75 m. It exerts a pressure measuring 5880 (a. What is liquid? (Higher Order Thinking)

a
water
b
honey

c
diesel
d
kerosene
eq \o((,d)
71.
A liquid of density 1260 Kgm(3 is kept in a container. It covers a depth of 0.5 m. What magnitude of pressure does the liquid exert? (Application)

a
6.174 ( 103 Pa
b
6.147 ( 103 Pa

c
6.471 ( 103 Pa
d
6.714 ( 103 Pa
eq \o((,a)
72.
A liquid exerts a pressure of 6.174(103 Pa when it covers a depth of 0.5m. What is the liquid? (Higher Order Thinking)

a
diesel
b
glycerin

c
kerosene
d
toluene
eq \o((,b)
73.
What is the measure for pressure of a liquid of density ( at a certain point at depth h? (Knowledge)

a
h(g
b
 eq \f(h(,g)

c
h(2g
d
 eq \f(hg, ()
eq \o((,a)
(
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74.
The magnitude of 'h' is influenced by that of ( (Comprehension)

i.
P


ii.
(

iii.
g


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
75.
In case of stagnant water, the greater the depth ( (Comprehension)

i.
the lower is the density


ii.
the hihger is the pressure


iii.
the same is the buoyancy


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
76.
The determinants of liquid pressure are ( 

(Comprehension)

i.
density of the liquid


ii.
base-area of the container


iii.
location of the pressure point


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
(
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See the figure below and answer the question numbers 77 and 78.

[image: image12.wmf][image: image13.wmf]
77.
What magnitude of pressure does the liquid exert on the bottom of the container? (Application)

a
98 Pa
b
980 Pa

c
294 Pa
d
2940 Pa
eq \o((,d)
78.
The figure states that( (Higher Order Thinking)

i.
the magnitude of pressure would be higher if the liquid were ghycerin.


ii.
the magnitude of pressure would be lower if the liquid were kerosene.


iii.
the magnifude of pressure would be the same even in case of kerosene if the depth were 0.375 m.


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 5.7 Pressure of a Liquid and Buoyancy


· A substance capable of flowing ( may it be a gas or a liquid is called a fluid.
· The force exerted perpendicularly by a fluid at rest on unit area of a surface is called the pressure of the fluid.
· Buoyancy of a fluid refers to the upward thrust of the fluid that acts perpendicularly on the object submersed into the fluid.
· Buoyancy of a fluid is equal to the weight of the volume of the fluid displaced by the object submersed into it. This is why the immersed object apparently loses its weight. 
( General Creative MCQs with Answer
79.
Buoyancy is a common property of fluids. What does it simply mean? (Knowledge)

a
upward thrust
b
downward thrust

c
rightward thrust
d
leftward thrust
eq \o((,a)
80.
What is the upward thrust of a fluid called? (Knowledge)

a
pressure
b
buoyancy

c
viscocity
d
efficiency
eq \o((,b)
81.
Which of the following relations is correct? (Knowledge)

a
F2/F1 = Ah/(g
b
F1 ( F2 = Ah(g

c
F2 ( F1 = Ah(g
d
F1/F2 = Ah/(g
eq \o((,c)
82.
Which of the following relations is correct? (Comprehension)

a
v(g = F2/F1
b
v(g = F2/F1

c
v(g = F1 ( F2
d
v(g = F2 ( F1
eq \o((,d)
83.
How many kinds of fluids are there? (Knowledge)

a
two
b
three

c
four
d
five
eq \o((,a)
84.
Which of the following relations is correct? (Comprehension)

a
W =  eq \f(h(g,A)
b
W = h(gA

c
W =  eq \f(h(,gA)
d
W =  eq \f(A,h(g)
eq \o((,b)
85.
Which of the following expressions is correct? (Comprehension)

a
V = (F2 ( F1)(g
b
V= (F1 ( F2)(g

c
V = (F2 ( F1)((g
d
V = (g/(F2 ( F1)
eq \o((,c)
86.
Which of the following expressions is correct? (Comprehension)

a
( = (F1 ( F2)Vg
b
( = (F2 ( F1)Vg

c
( = (F1 ( F2)Vg
d
( = (F2 ( F1)/Vg
eq \o((,d)
87.
Which of the following relations is correct? (Application)

a
(F2 ( F1)/V( = 9.8 ms(1

b
(V()/(F2 ( F1) = 9.8 ms(1

c
(F2 ( F1)/V( = 8.9 ms(1

d
V( (F2 ( F1) = 8.9 ms(1


eq \o((,a)
88.
What is the unit of buoyancy? (Comprehension)

a
N
b
N-m

c
(a
d
h.(
eq \o((,a)
89.
What is the dimensional expression of buoyancy? (Comprehension)

a
MLT(1
b
MLT(2

c
ML2T(2
d
ML(2T(2
eq \o((,b)
90.
A plastic bottle filled with water of volume 0.125 m3 is immersed in a bucket of water. What is the buoyancy of the water of the bucket? (Application)

a
122.5 ( 103N
b
12.25 ( 103N

c
1.225 ( 103N
d
0.1225 ( 103N
eq \o((,c)
91.
Suppose, you are given a glass-bottle and a container half-filled with a liquid. The volume of the bottle is 0.125 m3. You have found out the buoyancy of the liquid to be 1543.50N. What is the liquid? (Higher Order Thinking)

a
diesel
b
turpin

c
kerosene
d
glycerin
eq \o((,d)
(
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92.
Buoyancy is influenced by( (Comprehension)

i.
height of the immersed object


ii.
density of the fluid


iii.
surface area of the immersed object


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
 93.
The volume of an immersed body can be known if( (Comprehension)

i.
the density of the body is given


ii.
the density of the fluid is given


iii.
the volume of the body is given


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
94.
Buoyancy of the same fluid differs in case of ( (Higher Order Thinking)

i.
different volume of the body immersed in it 


ii.
different volume of the fluid 


iii.
different temperature of the fluid


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
95.
In case a solid body floats in a liquid being fully immersed ( (Comprehension)

i.
weight of the body = weight of the volume of the liquid displaced by the body


ii.
density of the body = density of the liquid


iii.
buoyancy of the liquid = weight of the body


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
(
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[image: image14.wmf]See the picture and answer the question numbers 96 and 97.

96.
The man being partially floating in water is reading a book. He cannot anyhow float in air. The fact reveals the fact that (.


i.
Pair < Pwater


ii.
F2 of water > F2 of air


iii.
the volume of air displaced by the man weighs far less than that of water displaced by him


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
97.
What do you think, is the density of the water the man is floating in? (Higher Order Thinking)

a
980 Kgm(3


b
1000 Kgm(3

c
> 1000 Kgm(3


d
less than 1000 Kgm(3 but higher than 980 Kgm(3
eq \o((,c)
Read the passage below and answer the question numbers 98 and 99.

A man had an aluminium bar of mass 2 Kg. No sooner had he left it to a big container full of a liquid than it snak. He later got the bar shaped into a bowl by a smithy. He kept the bowl in the same container. He also placed some pebbles in the bowl but it did not sink.

98.
What was the volume of the bowl if its density is x Kgm(3? (Application)

a
2xm3
b
 eq \f(2,x) m3

c
 eq \f(x,2) m3
d
 eq \f(x2,2) m3
eq \o((,b)
99.
The passage reveals that( (Higher Order Thinking)

i.
the liquid was water in case of a buoyancy of 19.6N


ii.
the buoyancy was 15.68 N if the liquid was kerosene


iii.
the liquid was glycerin in case of a buoyancy of 24.7 N


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 5.8 Floatation and Immersion of a Body 


· When a body is released in a liquid at rest, two forces act simultaneously on it.
· The weight (m ( g) of the body acts vertically downward.
· The buoyancy (F2 ( F1) of the liquid acts vertically upward.
( General Creative MCQs with Answer
100.
How many conditions apply to floatation and immersion of a body in a fluid? (Knowledge)

a
two
b
three

c
four
d
five
eq \o((,b)
101.
What is the common incident relating to the immersion of a body in any fluid? (Comprehension)

a
the removal of an amount of the fluid


b
the weight of the body is equal to the amount of the displaced fluid

c
The weight of the body is less than the amount of the displaced fluid


d
the weight of the body is higher than the amount of the displaced fluid


eq \o((,a)
(
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102.
In case of floatation,( (Application)

i.
(m ( g) > (F2 ( F1)


ii.
(m ( g) < (F2 ( F1)


iii.
(m ( g) = (F2 ( F1)


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
103.
Conditions not relating to sinking ( (Application)

i.
(F2 ( F1) = (m ( g)


ii.
(F2 ( F1) < (m ( g)


iii.
(F2 ( F1) > (m ( g)


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
104.
The relation (F2 ( F2) > (m ( g) reveals ( (Application)

i.
floatation


ii.
partial immersion


iii.
apparent weightlessness


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
105.
The relation (F2 ( F1) = (m ( g) reveals ( (Application)

i.
floatation


ii.
immersion along the fluid level


iii.
apparent weighlessness


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
106.
The relation (F2 ( F1) < (m ( g) does not reveal ( (Application)

i.
floatation


ii.
partial immersion


iii.
immersion along the fluid level


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
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See the figure below and answer the question numbers 107 and 108.

107.
What is the magnitude of the upward thrust of the liquid in case it is glycerin? (Application)

a
2.469 ( 103N
b
2.469 ( 102N

c
2.964 ( 103N
d
2.694 ( 102N
eq \o((,a)
108.
the figure states that( (Higher Order Thinking)

i.
the body removes 0.1 m3 of liquid


ii.
w = (F2 ( F1)


iii.
The body has a density higher than the density of the liquid


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
See the picture below and anser the question numbers 109 and 110.

The man is reading a newspaper just floating partially in Dead sea.

109.
What do you think is the density of the liquid? (Higher Order Thinking)

a
1000 Kgm(3
b
> 1000 Kgm(3

c
< 1000 Kgm(3


d
less than 1000 Kgm(3 but higher than 980 Kgm(3
eq \o((,b)
110.
The picture reveals that ( (Higher Order Thinking)

i.
W2 > W1


ii.
P(man) > P(liquid)


iii.
it is an usual incident

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
See the figure below and answer the question numbers 111 and 112.


111.
The liquid is water having a temperature lower than 1(C but higher than 0(C. The surface area of the cylinder is 0.002m2 and its height is 0.001 m. What is the magnitude of W2? (Application)

a
0.002N
b
0.02N

c
0.00002N
d
0.0002N
eq \o((,c)
112.
In case the liquid were kerosene ( (Higher Order Thinking)

i.
the cylinder would locate at a lower height


ii.
the cylinder displaced the same volume of kerosene


iii.
the cylinder would loss a little of its density

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
	((( 5.9 Law of Archimedes 


· When an object is placed in a liquid, it receives an up thrust.
· Law of Archimedes: When an object is wholly or partially immersed in a fluid, it experiences an up thrust equal to the weight of the fluid displaced. 
· Relative density of a substance = 
=  eq \f(mass of any volume of the substance,mass of equal volume of water)
=  eq \f(weight of any volume of the substance,weight of equal volume of water)
(
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113.
Causes of a boat/launch capsize ( (Comprehension)

i.
the sum of the weight of the boat/launch and that of the passenger exceeds the magnitude of the upthrust of water.


ii.
the volume of water displaced by the boat/launch weighs less than that the total weight of the boat/launch and the passengers


iii.
the centre of mass of the boat/launch changes due to its defective design.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 5.10 Pascal's Law


· If pressure is applied on any point of an enclosed fluid, it is transmitted in all directions.
· Pascal's law states that in case of applying external pressure on any portion of a liquid or a gas enclosed in a container, the pressure gets equally transmitted in all directions in the liquid or gas without any trace of diminution and acts perpendicularly on the surface of the container in contact with the liquid or gas.
· The principle of multiplication of force: If force is applied by a small piston on any portion of a confined liquid, forces of greater magnitudes exert on the pistons of larger cross sectional area.
( General Creative MCQs with Answer
114.
Which of the following relations is correct? (Knowledge)

a
F2 =  eq \f(A2,A1) ( F1
b
F2 =  eq \f(A2,A1) ( F1

c
F2 =  eq \f(A1,A2) ( F1
d
F2 =  eq \f(A2,F1) ( A1
eq \o((,b)
115.
Which of the following relations is incorrect? (Comprehension)

a
F2 =  eq \f(A1,A2) ( F1
b
F2 : F1 = A2 : A1

c
F2 =  eq \f(A1,A2) ( F1
d
A1 : A2 = F1 : F2 
eq \o((,c)
116.
Piston A has a diameter of 1 cm. It exerts a force of 4N. If piston B of diameter 4 cm connects piston A what force will piston B exert? (Application)

a
4N
b
8N

c
16N
d
64N
eq \o((,d)
117.
Which of the device is made on the basis of the principle of multiplication of force? (Higher Order Thinking)

a
calling bell
b
hydraulic press

c
electric transformer
d
microscope
eq \o((,b)
(
Situation Set Based Creative 


MCQs with Answer
See the figure below and answer the question numbers 118 and 119.


118.
What cannot 'L' be? (Application)

a
NO2
b
N2O

c
H2CO3
d
CaCO3
eq \o((,d)
119.
The figure reveals that ( (Higher Order Thinking)

i.
A2 belongs to a force of 200N in case A1 belongs to that of 100N


ii.
in case the diameter of piston-2 is doubled, the magnifude of F2 will be 4 times higher than F1.


iii.
the device is very useful in pumping off flood water


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 5.11 Elasticity : Stress and Strain


· Elasticity is an attributed property of matters but not all the matters possess this property.
· Elasticity is the ability of a substance to recover its original shape and size after distortion.
· Elasticity of a substance is not infinite. There is a certain limit of deforming force. If this forces exceeds the limit, the body loses its ability to recover its original shape and size. This force- limit is called elastic limit.
· Stress refers to the external deforming force acting perpendicularly on the unit area of a body.
· Strain refers to the internal restoring force acting perpendicularly per unit area of body.
· Hooke's law states that stress is directly proportional to strain within elastic limit.
( General Creative MCQs with Answer
120.
Which of the following relations is correct? (Comprehension)

a
stress & strain
b
stress =  eq \f(1,stain)

c
stress & (stain)2
d
stress ( strain = 0
eq \o((,b)
121.
What does stress cause? (Comprehension)

a
change of mass
b
change of form

c
change of density
d
change of atomic number
eq \o((,b)
122.
Which of the quantities does not have any unit? (Comprehension)

a
strain
b
stress

c
elasticity
d
modulus of elasticity
eq \o((,a)
123.
Which of the following quantities does the unit Nm(2 belong to? (Knowledge)

a
deformation
b
acceleration

c
force
d
stress
eq \o((,d)
124.
What is the unit of modulus of elasticity?  (Knowledge)

a
Nm
b
Nm(1

c
Nm2
d
Nm(2
eq \o((,d)
125.
What quantity does the dimensional expression ML(1T(2 belong to? (Comprehension)

a
stress
b
distortion

c
pressure
d
upthrust
eq \o((,a)
126.
Who gave the scientific idea of elasticity? (Knowledge)

a
Robert Boyle
b
Robert Hooke

c
Robert Lucas
d
Robert Bragg
eq \o((,b)
127.
How does strain relate to stress? (Knowledge)

a
positively proportional


b
inversely proportional

c
hardly proportional


d
exactly equal


eq \o((,a)
(
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128.
Strain refers to ( (Comprehension)

i.
change per unit length


ii.
change per unit area


iii.
change per unit volume

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
129.
The unit Nm(2 applies to ( (Comprehension)

i.
stress


ii.
strain


iii.
modulus of elasticity

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
130.
The dimensional expression ML(1T(2 applies to ( (Application)

i.
strain


ii.
stress


iii.
modulus of elasticity

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
	((( 5.12 Molecular Kinetic Theory of Matter


· Molecules are also called minute particles.
· The molecules are so small that they are considered as points.
· The molecules of a substance are always in motion. 
· Since the gaseous molecules remain at a considerable distance, almost no force of attraction and repulsion act between any of the two molecules.
· A liquid takes the shape of the container in which it is kept because of the little attraction force among its molecules.
· In cases of liquids and gases, the molecules move at random and so they collide among themselves and also on the surface of the walls of the container.
( General Creative MCQs with Answer
131.
Which one of the following is the smallest particle of a substance? (Comprehension)

a
atom
b
nutron

c
molecule
d
minute particle
eq \o((,a)
132.
What does the molecular kinetic theory stand on? (Comprehension)

a
atomic mass of an element


b
atomic number of an element

c
mobility of the molecules of a compound


d
volume and density of an element or a compound
eq \o((,c)
( 
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133.
In case of solids,( (Comprehension)

i.
the particles remain attatched to one another


ii.
the particles are of intense attractive force


iii.
only the electrons of the atoms are always in motion

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
134.
Acids are always suggested to be kept in glass containers ( (Higher Order Thinking)

i.
in case they are in liquid form


ii.
because they corrode metal containers


iii.
but the suggestion does not apply to boric acid in powedr form; it is usually kept in paper board containers

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 5.13 Plasma State of Matter


· Plasma, the fourth state of matter is the gas ionized at a very high temperature.
· The sun is the main source of plasma.
· Plasma has no definite shape and volume.
· As the plasma particles carry charges, they act as electric conductors.
( General Creative MCQs with Answer
135.
What is plasma torch used for? (Knowledge)

a
cutting metallic substances


b
ionizing gaseous

c
converting CO2 into dry ice


d
decomposing sodium stearate
eq \o((,a)
136.
There are millions of substances in the universe. How many states do they belong to? (Knowledge)

a
two
b
three

c
four
d
five
eq \o((,c)
137.
What form of energy does plasma relate to? (Comprehension)

a
chemical energy
b
solar energy

c
nuclear energy
d
biomass energy
eq \o((,b)
138.
Plasma belongs to a temperature of a few thousand degree Celcius. Which of the following activities does it refer to? (Comprehension)

a
converting ice into vapour


b
converting N2O into NO2

c
converting coal into artificial diamond


d
converting timber into coal
eq \o((,c)
(
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139.
Instances of plasma-temperature ( (Application)

i.
the process of melting gold in aqua-regia (HNO3 + H2SO4)


ii.
the process of producing artificial diamond from carbon


iii.
the process of convertng mass into energy by means of fission reaction

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
140.
The study of plasma state of matters reveals that( (Higher Order Thinking)

i.
the staple source of this state is at a distance of 9.3(108 miles from the earth's surface.


ii.
the smallest one of the other sources is around 1.3 ( 106 times larger than the earth


iii.
the radiation of these sources is of a velocity of 1.86 ( 105 miles per second. 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)

eq \o(((((,Ques.(1) Answer the following questions by observing the figure:


a.
What is called density?
1

b.
Explain the cause of the floatation of the body as shown in the figure.
2

c.
Determine the density of the body.
3

d.
Explain the effect of gradual increase of temperature of the liquid.
4

Answer to the question no. 1

eq \o((,a) The mass per unit volume of a substance is called the density of its material.

eq \o((,b) The body is floating being fully immersed in the liquid because the weight of the body equals to the buoyancy of the liquid. The situation also reveals that the weight of the body is equal to the weight of the amount of liquid displaced by the body.

eq \o((,c) Given, mass of the body, m = 30 mg = 30 ( 10(6 Kg

   Volume of the liquid before emersion of the body, 





V1 = 52 cm3
        ,,        ,,       ,,   after  ,,  of the body, V2 = 62 cm3
(    ,,         ,,     body, V
= V2 ( V1 


= 62 cm3 ( 52 cm3 


= 10 cm3

= 10 ( 10(6 m3
Now, density of the body, P
=  eq \f(m,v)  =  eq \f(30 ( 10(6 Kg,10 ( 10(6 m3) 

= 3 Kgm(3.

eq \o((,d) Temperature influences both floating and immersion.
The figures states that the body is floating being fully immersed in the liquid at a certain temperature. It refers to the fact that the buoyancy of the liquid is equal to the weight of the body. It further reveals that the weight of the body (W1) is equal to the weight of the amount of liquid (W2) displaced by the body. Symbolically W1 = W2.


Along with increase of temperature of the liquid upto a certain level, density of the liquid increase of temperature of the liquid means a much lower increases; in this state, W1 <W2​. The body will float being partially immersed in the liquid. The fursher density of the liquid; in this state, W1 > W2. So the body will stay at the bottom of the container.
 
eq \o(((((,Ques.(2) A rectangular wooden block of a height of 2 cm and an area of 25 cm2 is placed flat in a pond. The depth of the surface of the block from the surface of the water is 5 cm.
a.
At what temperature the density of water is 1000 Kgm(3?
1

b.
When does a solid float on a liquid? When does it sink?
2

c.
Measure the pressure of water applied at the lower surface of the wooden block.
3

d.
Is the incident a good example of the principle of Archimedes? Support your answer with mathematical argument. 
4

Answer to the question no. 2

eq \o((,a) The density of water is 100 Kgm(3 at a temperature of 4(C.

eq \o((,b) Floating or sinking of a solid depends on the comparative magnitudes of the weight of the object and the buoyancy exerted by the liquid to the object. If the weight of the object (W1) exceeds the buoyancy of the liquid (W2 = F2 ( F1), the object will sink. On the other hand, the object will float either if W2 > W1 or if W2 = W1.

eq \o((,c) We know,

g (universal constant) = 9.8 ms(2
density of water, ( = 1000 Kgm(3
According to the statement, depth (h)
= 2 cm + 5 cm


= 7 cm


= 0.07 m

( Pressure, P 
= hPg


= 0.07m ( 1000 Kgm(3 ( 9.8 ms(2


= 666 Nm(2


= 686 Pa

The lower surface of the wooden block is exerted a pressure of 686 Pa by the water level lying under the block.

eq \o((,d) Yes, the incident is a good example of the principle of Archimedes. Let us prove it mathematically.

Surface area of the block = 25 cm2 = 25 ( 10(4 m2
Force exerted on the lower surface, F1 = P1 ( A


= 686 Nm(2 ( 25 ( 10(4 m2

= 1.715 N

Pressure exerted on the upper surface, P2 = h(g


= 50 m ( 1000 Kgm(3 ( 9.8 ms(2

= 0.05 m ( 1000 Kgm(3 ( 9.8 ms(2

= 490 Nm(2
( Force exerted on the upper surface, F2 = P2 ( A


= 490 Nm(2 ( 25 ( 10(4 m2

= 1.225N

(  Resultant force (F1 ( F2) = 1.715N ( 1.225N 




= 0.49N


Volume of the water removed by the block, V



= 25 ( 10(4 m2 ( 2 cm



= 25 ( 10(4 m2 ( 0.02 m



= 5 ( 10(5 m3
(
Weight of the volume of water removed by the block, W  = V(g


= 5 ( 10(5 m3 ( 1000 Kgm(3 ( 9.8 ms(2

= 0.49N

Clear, W = F1 ( F2 = 0.49N

This is the symbolic expression of the principle of Archimedes that has been proved mathematically. 

eq \o(((((,Ques.(3) A cubic object is dipped into a cylinder half of which is filled with a glycerin. Immediately the level of the liquid has risen from 20 C.C. to 25 C.C. Meanwhile, the mass of the object is 250 gm.
a.
What is the atmospheric pressure on each square meter area of the earth's surface?
1

b.
Why does the pressure of a stagnant liquid differ?
2

c.
Find out the density of the cubic object in S.I. unit.
3

d.
If the object had been dipped into kerosene, the object would have replaced a volume of kerosene weighing 15 times lower. That it does in case of glycerin. Examine the statement.
4

Answer to the question no. 3

eq \o((,a) The atmospheric pressure on each square meter area of the earth's surface is approximately 105N.

eq \o((,b) The pressure at a certain point in a stagnant liquid depends on the depth of that point, density of the liquid and acceleration due to gravity. Symbolically, P = hPg. We know, 'g' is a universal constant, 9.8 ms(2. Since, the density of a certain liquid does not change, pressure of the liquid solely depends on the depth of the pressure-point. In other words, 'P' is directly proportional to 'h'. The greater the depth, the higher is the pressure and vice-versa. 

eq \o((,c) To find out the density of the cubic object, we need to know its volume, V,

According to the passage, V = 25 C.C - 20 C.C


= 5 C.C


= 5 ( 10(6 m3
Given, mass of the object, m = 50 gm = 0.05 Kg

( 
In S.I. unit, the density of the cubic object, 


( =  eq \f(m,V) =  eq \f(0.05 Kg,5 ( 10(6 m3) 

   = 0.01 ( 106 Kgm(3

   = 10,000 Kgm(3

eq \o((,d) To examine the statement, we need to know that the density of glycerin is 1260 Kgm(3 and that of kerosene is 800 Kgm(3.

The object displaces 5 ( 10(6 m3 glycerin. 

( Weight of this amount of glycerin = V(g


= 5 ( 10(6 m3 ( 1260 Kgm(3 ( 9.8 ms(2

= 0.06N (approx)

In case the object displaces the same volume of kerosene, the weight of this amount of kerosene 

Wk = 5 ( 10(6 m3 ( 800 Kgm(3 ( 9.8 ms(2

= 0.004N  (approx)

Now,  eq \f(Wg,Wk)  =  eq \f(0.06N,0.004N)  = 15

Evidently, if the liquid were kerosene, the weight of the displaced amount were 15 times lower than it is in case of glycerin. 

eq \o(((((,Ques.(4) Neetu, a girl of mass 40 Kg stood on a thick piece of foam one day. She then lie on the foam putting her back on it. She noticed that the foam went deeper during ther standing position than during her lieing position. She was thinking about the reason behind the difference she noticed. She told it to her physics teacher who measured the areas of her feet and also her back. The area of each of her feet was 100 cm2 while that of her back was 0.5 m2.

a.
What is pressure?
1

b.
Why does the same unit apply to both pressure and stress?
2

c.
Find out the ratio of pressures Neetu exerts during her stem-mentioned positions. 
3

d.
Examine whether the same ratio would apply if she were of a mass higher than 40 Kg.
4

Answer to the question no. 4

eq \o((,a) Pressure refers to the force exerted perpendicularly on unit area of a body. In case force F is exerted perpendicularly on area A, pressure P =  eq \f(F,A) .

eq \o((,b) The same unit Nm(2 applies to both pressure and stress. Pressure is the quotient of force by area meaning that P =  eq \f(F,A)  =  eq \f(N,m2) . In this way the unit of pressure is Nm(2. The unit itself reveals the fact that 1 Nm(2 pressure refers to a force of 1N exerting perpendicularly on an area of 1 m2. Stress is the product of strain and modulus of elasticity. Strain has no unit but the unit of modulus of elasticity is Nm(2. So the unit of stress is Nm(2.

eq \o((,c) Given, mass of Neetu = 40 Kg

(
her weight, W = F = 40 Kg ( 9.8 ms(2 = 392 N


area of each of her feet, = 100 cm2
(
   ,,   ,,   her both feet, A1 = 2 ( 100 cm2 = 200 cm2


= 0.02 m2


and area her of  back, A2 = 0.5 m2
Pressure during standing position, P1
=  eq \f(F,A1)  



=  eq \f(392 N,0.02 m2) 


= 19600 Nm(2
     ,,         ,,       lieing    ,,        ,,    P2 =  eq \f(F,A2) =  eq \f(392 N,0.5 m2) 


= 784 Nm(2
(
P1 : P2 = 19600 Nm(2 : 784 Nm(2 = 25 : 1.

eq \o((,d) To examine whether the same ratio of pressure (25 : 1) would apply if Neetu were of a mass higher than 40 Kg, let us suppose that she is of mass 42 Kg.

( W = F = 42 Kg ( 9.8 ms(2 = 411.6N

Let us also suppose that the areas of her feet and back do not change (though she weighs more) as she has got a fatty abdomen. 

Reasonably, P1
=  eq \f(411.6N,0.02 m2) 

= 20580 Nm(2

             and  P2
=  eq \f(411.6N,0.5m2) 

= 823.2 Nm(2
(
P1 : P2 = 20580 Nm(2 : 823.2 Nm(2 = 25 : 1

We see, both the ratios are all the same. Clearly, as long as there is no change in the areas of either her feet or her back there will be no change in the ratios between P1 and P2.


eq \o(((((,Ques.(5) A brick of mass 3 Kg has a length of 24 cm, a breadth of 12 cm and a height of 6 cm.
a.
What does density refer to?
1

b.
What is a pressure of 10 Pa meant for?
2

c.
Find out the density of the matter the brick is made up of.
3

d.
The brick will exert different magnitudes of pressure if it is placed in different positions. How far do you agree on the proposition? Clarify your view.
4

Answer to the question no. 5

eq \o((,a) Density refers to the mass per unit volume.

eq \o((,b) A pressure of 10 Pa is meant for either a force of 10N exerted perpendicularly on an area of 1 m2 or a force of 1N exerted perpendicularly on an area of 10 m2. In the same way, 10 Pa 
= 2N ( 5m2

= 4N ( 2.5m2

= 8N ( 1.25m2

= 5N ( 2m2

= 2.5N ( 4m2 and so forth

eq \o((,c) To find out the density of the matter the brick is made up of. We need to measure the volume of the brick (V).


V 
= length ( breadth ( height


= 24cm ( 12 cm ( 6 cm


= 0.24 m ( 0.12m ( 0.06m


= 0.001728 m3
Now, p
=  eq \f(m,V)  


=  eq \f(3 Kg,0.001728 m3)  


= 1736.1 Kgm(3
The density of the matter the brick is made up of is 1736.1 Kgm(3.
eq \o((,d) I agree beyond confusion on the proposition that the brick will exert different magnitudes of pressure if it placed in different positions.

Let us illustrate the three positions (A, B and C) which the brick can be placed in.

In each case, the weight of the brick is the same. W = m ( g = 3 Kg ( 9.8 ms(2 = 29.4N

Position-A reveals that A1(area1) = length ( breadth


= 0.24m ( 0.12m = 0.0288 m2
( Pressure, PA =  eq \f(W,A1) =  eq \f(29.4N,0.0288m2) = 1020.83 Pa

Position-B reveals that A2(area2) = length ( height


= 0.24m ( 0.06m = 0.144m2
( Pressure PB =  eq \f(W,A2) =  eq \f(29.4N,0.144m2) = 2041.67 Pa

Position-C reveals that A3(area3) = breadth ( height


= 0.12m ( 0.06m = 0.0072m2
( Pressure PC =  eq \f(W,A3) =  eq \f(29.4N,0.0072m2) = 4083.3 Pa

Evidently, PC > PB > PA
It is proved that different magnitudes of pressure applies to different positions of the brick.

eq \o(((((,Ques.(6)  Information : 

*
A1 = 0.01m2
*
A2 = 1m2
*
The tool is used for lifting up an object of mass 1 metric ton.

a.
What does Pascal's law state?
1

b.
An object may float in Dead Sea but sinks in other seas. Why?
2

c.
Find out the mass which is needed to be imposed on the small piston so that the tool does not get imbalanced.
3

d.
Inspite of having different areas same magnitude of work is done by both the pistons. Verify the statement. 
4

Answer to the question no. 6

eq \o((,a) Pascal's law states that in case of applying external pressure on any portion of a liquid or a gas enclosed in a container, the pressure gets equally transmitted in all directions in the liquid or gas.

eq \o((,b) Whether an object will float or sink in a liquid depends on the volume of the object, the weight of the object, the buoyancy exerted by the liquid and also the density of the liquid. Again, buoyancy depends on density of the liquid. The higher the density, the higher will be the buoyancy in case of an object of a certain volume.

The density of the water of Dead Sea is much higher than that of the other seas because of its high salinity and impurity. So it exerts a buoyancy much higher than other seas. This is why an object may float in Dead Sea but sinks in other seas.

eq \o((,c) Given,

cross sectional area of the small piston, A1 = 0.01m2
   ,,          ,,         ,,    ,,   ,,   large    ,,     A2 = 1m2
mass exerted on the large piston, m2 = 1 metric ton



= 1000 Kg

Let us suppose, the mass exerted on the small piston is m1 Kg

(
F2 (in case of large piston) = m2 ( g = 1000 Kg ( 9.8 ms(2


= 9800N


F1 (in case of small piston) = m1 ( g = m1 ( 9.8N

Consequently, P1 =  eq \f(F1,A1)  =  eq \f(m1 ( 9.8N,0.01m2) = m1 ( 980 Pa


    and
P2 =  eq \f(F2,A2) =  eq \f(9800N,1m2) = 9800 Pa

According to Pascal's law (P​1 = P2)


m1 ( 980 Pa = 9800 Pa

Or,
 m1 =  eq \f(9800,980) Kg

(
 m = 10 Kg

A mass of 10 Kg is needed to be imposed on the small piston so that the food does not get imbalanced. 
eq \o((,d) With a view to verifying the statement, let us suppose that forces F1 and F2 apply to areas A1 and A2.

Pascal's law states that  eq \f(A1,A2) =  eq \f(F1,F2)  .......... (i)

Now let us also suppose that (a) the small piston goes downward by x1m as a result of exertion of pressure, (b) Vm3 of liquid enters the large piston from the small piston and (c) as a consequence, the large piston rises by x2m.

Therefore, V = A1x1 = A2x2

Or,   eq \f(A1,A2) =  eq \f(x2,x1)  .............. (ii)

Let us put the value of  eq \f(A1,A2) in eq.#(1).


 eq \f(x2,x1) =  eq \f(F1,F2) 
Or,
F1 ( x1 = F2 ( x2
(
W1 = W2 [Work = force ( displacement



= f1 ( x1 = F2 ( x2]

Evidently, same magnitude of work is done by both the pistons although they have different areas. 
eq \o(((((,Ques.(7) 

This is the figure of a cubic solid of density 2 gmcm(3. AB = 20 cm, GC = 10 cm and BC = 5 Cm
a.
What magnitude of density does water loss when it gets frozen?
1

b.
Fresh eggs sink in water but rotten eggs float. Why?
2

c.
What pressure does the object exert when it is placed along the surface ABCD?
3

d.
The object exerts double pressure when it is placed along the surface BCGH in comparison to the surface ABCD. Illustrate the statement.
4

Answer to the question no. 7

eq \o((,a) Water loses a density of 200 Kgm(3 when it gets frozen.

eq \o((,b) Fresh eggs sink in water because a fresh egg has a density much higher than the density of water.

Rotten eggs float in water because a rotten egg has a density much lower that the density of water. When an egg gets rotten, it losses its density. 

eq \o((,c) Given, density of the object (() = 2gmcm(3.

AB = 20 cm, GC = 10 cm, BC = 5 cm

( Volume of the object (V) = 20 cm ( 10 cm ( 5 cm.


= 1000 cm3

Now we can find the mass of the object by applying the formula, ( =  eq \f(m,V) 

Or, m = ( ( V


= 2gm cm(3 ( 1000 cm3

= 2000 gm


= 2 Kg

( Weight of the object (W) = 2 Kg ( 9.8 ms(2

= 19.6N. (i.e.F = 19.6N)

Consequently, pressure exerted by it (P) = F ( Area of the surface ABCD


= 19.6N ( (20 cm ( 5 cm)


= 19.6N ( (0.2m ( 0.05m)


=19.6N ( 0.01m2

= 1960 Pa

The object exerts a pressure of 1960 Pa when it is placed along the surface ABCD.
eq \o((,d) We have just found out that the object exerts a pressure of 1960 Pa when it is placed along the surface ABCD.

To illustrate the statement, we need to find out what pressure the object exerts when it is placed along the surface BCGH.

In this case,


P = F ( (BC ( GH)


= 19.6N ( (5 cm ( 10 cm)


= 19.6N ( (0.05m ( 0.1m)


= 19.6N ( 0.005m2

= 3920 Pa

Now,  eq \f(PBCGH,PABCD)  =  eq \f(3920 Pa,1960 Pa)  = 2

The statement is factual beyond doubt.
eq \o(((((,Ques.(8)
a.
What is the standard temperature in case of density of water?
1

b.
Why does water loses its density when it gets frozen?
2

c.
Calculate the ratio of pressures exerted on the bottom of the container in cases of kerosene and glycerin.
3

d.
The magnitude of pressure exerted on the bottom of the cylindrical container by the liquid is influenced by the base area of the bottom. Now far do you agree? Highlight your view.
4

Answer to the question no. 8

eq \o((,a) In case of density of water, the standard temperature is 4(C.

eq \o((,b) Density is inversely proportional to volume. The higher the volume, the lower is the density and vice versa. When water gets forzen, its volume increases. In other words, the same mass of ice has a higher volume than the water has.

In case of water, ( =  eq \f(m,V) = 1000 Kgm(3
,,    ,,    ,,     ice     ( =  eq \f(m,V + x)  = 920 Kgm(3
This is the way water loses its density when it gets frozen. 
eq \o((,c) Given, depth, h = 0.5m


g(universal constant)

In case of kerosene, PK = h(g



= 0.5m ( 800 Kgm(3 ( 9.8 ms(2


= 3920 Pa  

[density of kerosene is 800 Kgm(3]

In case of glycerin, PG = 0.5m ( 1260 Kgm(3 ( 9.8m(2
[density of glycerin is 1260 Kgm(3]



= 6174 Pa

(  PK​ : PG = 3920 Pa : 6174 Pa


= 1 : 1.56

The pressure exerted by glycerin is more than one and a half times higher than that by kerosene.

eq \o((,d) I do not at all agree on the statement that the magnitude of pressure exerted on the bottom of the cylindrical container by the liquid is influenced by the base area of the bottom. 

The figure states that area = A

depth of the liquid, h = 0.5m

'g' (universal constant) = 9.8 ms(2
Now, let us suppose, the liquid is kerosene and so ( = 800 Kgm(3.

Force applied on the bottom of the container by the liquid = Weight of this amount of 

Kerosene = m(of kerosene) ( g


= V(of kerosene) ( ((of kerosene) ( g


= base area of the container (A) ( depth (h) ( density (() ( g


= AhPg

We also know, ( =  eq \f(Force,Area)  =  eq \f(AhPg,A) = hPg.

We see, 'A' gets eliminated in calculating pressure. So the statement is simply a fallacy.
eq \o(((((,Ques.(9) The height of a cubic object is equal to that of a cylinder. The same mass 80 Kg applies to both the cubic object and the cylinder. The length, breadth and height of the cubic object are 300 cm, 200 cm and 150 cm.

a.
What is elastic limit?
1

b.
Why does the atmospheric pressure of a certain area change over time?
2

c.
Find out the density of the cylinder on the assumption that the cylinder has a radius of 25 cm.
3

d.
If the cubic object were made of iron, it had a density almost 878 times higher than the density the cubic object has. Scrutinize the statement. 
4

Answer to the question no. 9

eq \o((,a) Elasticity of a substance is not infinite. There is a certain limit of deforming force. If this forces exceeds the limit, the body loses its ability to recover its original shape and size. This force limit is called elastic limit.

eq \o((,b) The atmospheric pressure of a certain area depends on temperature as well as the increase or decrease of the amount of vapour in air. If water vapour gradually increases, there is probability of rainfall. If water vapour decreases drastically, the area is likely to hit by storm. If vapur decreases at a slow rate, the weather will be dry, clear and rainless.

eq \o((,c) The passage states that(
the mass of the cylinder, m1​ = 80 Kg.

 ,,     ,,     ,,  ,,  cubic object, m2 = 80 Kg

height of the cubic object, h2 = 150 cm = 1.5 m

  ,,      ,,   ,,   cylinder, h1 = 1.5m

Given radius of the cylinder, r = 25 cm = 0.25 m

(    diameter ,,  ,,      ,,       d = 0.25m ( 2 = 0.5m

( Volume of the cylinder, V​1 =  eq \f(1,4) (d2h1

=  eq \f(1,4) ( 3.14 ( (0.5m)2 ( 1.5m


= 0.2943 m3
Now, density of the cylinder, (1 =  eq \f(m1,V1) =  eq \f(80 Kg,0.2943 m3)  


= 271.83 Kgm(3
eq \o((,d) To scrutinize the statement, we first need to calculate the density of the cubic object.

Volume of the cubic object, 


V2 = length ( breadth ( height


= 300 cm ( 200 cm ( 150 cm


= 3m ( 2m ( 1.5m


= 9m3
( density, (2 =  eq \f(m2,V2) =  eq \f(80 Kg,9 m3)  = 8.888 Kgm(3
We know, iron has a density of 7800 Kgm(3.

Let us divide the density of iron by that of the cubic object,

 eq \f((1,(2)  =  eq \f(7800 Kgm(3,8.888 Kgm(3) = 877.59


= 878 (approx)

It is there by scrutinized that the cubic object had a density almost 878 times higher than the density it now has if it were made up of iron.
eq \o((((((,Ques.(10) 

a.
What is buoyancy?
1

b.
Why does buoyancy differ even in case of the same liquid?
2

c.
Suppose the liquid is glycerin. Find out the pressure exerted on the bottom of the container by the liquid.
3

d.
The pressure at the bottom is lower than that of any level of the liquid. Is the statement is a truth or a fallacy? Establish your answer.
4

Answer to the question no. 10

eq \o((,a) Buoyancy of a fluid refers to its upward thrust acting perpendicularly on the object submersed into the fluid.

eq \o((,b) Buoyancy is the product of the depth of both the top and the bottom of the object (h) submersed in a liquid, the surface area (A) of the object, density of the liquid (() and acceleration due to gravity.

Symbolically, F2 ( F1 = hAPg.

Being 'g' a universal constant, it does not influence buoyancy. Buoyancy differs in case of either increase or decrease in 'h' or 'A'. '(' may also rise or fall due to changes in temperature or presence of impurities. These are the reasons why buoyancy differs even in case of the same liquid.

eq \o((,c) Since the liquid is glycerin, a density of 1260 Kgm(3 applies.

As per the figure, the other quantities are as follows :


h = 40m


( = 1206 Kgm(3

g(universal constant) = 9.8 ms(2
(
Pressure exerted by the liquid on the bottom of the container, ( = h(g



= 40m ( 1260 Kgm(3 ( 9.8 ms(2


= 493920 Pa



= 4.94 ( 105 Pa

eq \o((,d) The statement that the pressure at the bottom is lower than that of any level of the liquid is quite a fallacy. 

To establish my answer, I need to find out the magnitudes of pressure at levels A, B and C.

According to the figure,

Pressure at level A, 


PA = (40 ( 10)m ( 1260 Kgm(3 ( 9.8 ms72

= 30m ( 1260 Kgm(3 ( 9.8 ms(2

= 370440 Pa


= 3.7 ( 105
Pressure at level B, 


PB = (40 ( 20)m ( 1260 Kgm(3 ( 9.8ms(2

= 20m ( 1260 Kgm(3 ( 9.8ms(2

= 246960 Pa


= 2.47 ( 105 Pa

Pressure at level C, 


PC = (40 ( 30)m ( 1260 Kgm(3 ( 9.8 ms(2

= 10m ( 1260 Kgm(3 ( 9.8 ms(2

= 123480 Pa


= 1.235 ( 105 Pa

Now, what the reality is :


PA (3.7 ( 105 Pa) < 4.94 ( 105 Pa


PB (2.47 ( 105 Pa) < 4.94 ( 105 Pa


PC (1.235 ( 105 Pa) < 4.94 ( 105 Pa

That is, the pressure at any level of the liquid is lower than that at the bottom. In other words, the pressure exerted by the liquid on the bottom of the container is higher than the pressure at any level of the liquid.




eq \o(((((,Ques.(11) Bikash is swimming in a pond of base area 25 m2. Prokash is swimming in a lake of base area 200 m2, simply 8 times higher than the base area of the pond. The density of the pond water is 1020 Kgm(3 but that of the lake-water is 1000 Kgm–3. The pond water exert a pressure of 2.99 ( 105 Pa.
a.
What quantities do you need to know to find out the density of a substance?
1

b.
Why, do you think, the density of the pond water is little higher than that of the lake water?
2

c.
Measure the depth of the pond-water.
3

d.
There would be no difference in the magnitudes of pressure of the pond-water and the lake-water in case they have the same density but different base areas (25m2 and 200 m2).
4

Answer to the question no. 11

eq \o((,a) I need to know mass and volume of a substance to find out its density. 

eq \o((,b) The normal density of water is 1000 Kgm(3 belonging to a temperature of 4(C. Density of water rises in case it contains mud particles, salt particles or other particles. The higher the range of impurity, the higher is the density of water. I think this is the reason why the density of the pond water is little higher than lake-water which is free from any of the above-mentioned particles. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Apply the formula, P = h(g

eq \o((,d) Follow the procedure of the creative question # 8(d)

eq \o((((((,Ques.(12) A water tank is 5m high. It is full to the brim. 
a.
What unit is the volume of water ommonly expressed in?
1

b.
The base area of tank influences the volume of water but not pressure. Why?
2

c.
Measure the mass of the water (in kilogram) if the tank has a length of 2.5m and a breadth of 1.5m.
3

d.
Elucidate that different depths of the tank belong to different magnitudes of pressure with special reference to the top and bottom of the container. 
4

Answer to the question no. 12

eq \o((,a) The volume of water is commonly expressed in litre.

eq \o((,b) The base area of the a tank inflences the volume of water in the way that the lower the base area (height being constant), the lower is the volume. However, it does not influence the pressure of water because base area is not taken into consideration in measuring the magnitude of pressure. Pressure is the product of volume, density and acceleration due to gravity (P = V(g)

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) V = 2.5m ( 1.5m ( 5m


( = 1000 Kgm(3
(
m = V ( (
eq \o((,d) Follow the procedure of creative questions #10(d)

eq \o((((((,Ques.(13) The uppermost end of a steel wire of length 1m and diameter 5 ( 10(2m is fixed with a bolt. The lower end is fixed to a solid of mass 2 Kg. It results in an enlongation of the wire by 0.02m. It is worthmentiong that the modulus of elasticity of pure steel is 2(1011 Nm(2.
a.
What other quantities are expressed in Nm(2.
1

b.
Why does a liquid but not a solid take the shape of the container it is kept in?
2

c.
Find out the magnitude of stress acting on the steel wire.
3

d.
Examine whether the wire is made up of pure steel or not.
4

Answer to the question no. 13

eq \o((,a) Pressure and stress are expressed in Nm(2.

eq \o((,b) Though the liquid molecules remain at some distance, force of attraction between them prevails. This cause compels the liquid to take the shape of the container in which it is kept. In solid substances the particles remain very close to each other and very strong attractive force exists in them which give the solid substance a definite size and volume.

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Proceed in the following way :

Stress =  eq \f(F,A) =  eq \f(mg,(r2)  =  eq \f(mg,(\b(\f(d,2))2) 
eq \o((,d) Proceed in the following way :

Modulus of elasticity =  eq \f(Force,Area) (  eq \f(Initial (Original) length,Increase in length) 

=  eq \f(F,A) (  eq \f(L,l) 
The magnitude will be 4.99 ( 109 Nm(2 which is much lower than 2 ( 1011 Nm(2. The fact proves that the wire is not made up of pure steel.

Ques-1. What is barometer used for?

Ans: Barometer is used for measuring atmospheric pressure.

Ques-2. What is sphygmomanometer used for?

Ans: Sphygmomanometer is used for measuring blood pressure.

Ques-3. What is hydrometer used for?

Ans: Hydrometer is used for measuring the density of a liquid.

Ques-4. Why does oil float in water?

Ans: Oil floats in water because oil has a density lower than the density of water.

Ques-5. What happens when water is poured into kerosene? 

Ans: Water goes deep but does not float in kerosene because water has a density higher than the density of kerosene by 200 Kgm(3.

Ques-6. What does the modulus of elasticity refer to?

Ans: Hooke's law states that the quotient of stress by strain is a constant which is known as the modulus of elasticity.. 

Ques-7. What liquid is used in thermometers?

Ans: Mercury is used in thermometers. 

Ques-8. What does the density of a substance depend on?

Ans: The density of a substance depends on temperature as well as the matter the substance is made up of.

Ques-9. What is the symbolic expression of the principle of multiplication of force?

Ans: The symbolic expression of the principle of multiplication of force is  eq \f(F2,F​1) =  eq \f(A2,A1) .
Ques-10. What is the third postulate of molecular kinetic energy of matter?

Ans: The third postulate of molecular kinetic energy of matter is that the molecules of a substance are always in motion.
 

Ques-1. Why do high heel shoes pierce into mud but flat heel shoes do not (while walking)?

Ans: The question(mentioned situations is a physical phenomenon which solely relates to three quantities ( pressure, force and area. Pressure =  eq \f(Force,Area) 
Pressure is directly proportional to force which it is inversely proportional to area. The smaller the area (in case of high heel shoes), the higher is the pressure; consequently, the heels pierce into mud. On the contrary, even in case of the same force, flat heel shoes do not pierce into mud because the larger area ensures a much lower pressure on the ground.
Ques-2. The modulus of elasticity of the matter of an object is x Nm(2. What idea does the statement reveal?

Ans: Modulus of elasticity is the quotient of stress by strain. It is a constant having the unit of stress Nm(2. The statement reveals the idea that a certain magnitude of stress causes a certain strain and the quotient of these two quantities (stress ( strain) is x Nm(2. Each and every metal has a standard modulus of elasticity with which the purity of an object made up of a certain metal can be verified. 

Ques-3. In what way does either a greater depth or a greater density of a liquid mean a higher pressure of the liquid?

Ans: Either a greater depth or a greater density of a liquid means a higher pressure of the liquid. Both depth and density is directly proportional to pressure.

Pressure of a liquid is the product of three quantities ( depth (h), density (() and acceleration due to gravity (g) which is a universal constant (9.8 ms(2).

Symbolically, ( = h(g

Density being constant, the greater the depth, the higher is the pressure and vice-versa. In the same way, depth being constant, the greater the density, the higher is the pressure and vice-versa. 

Ques-4. Why does a huge lump of iron sinks in water in the blink of the eyes but a vessel made up of the same lump of iron float?

Ans: A lump of iron and a vessel made up of the same lump are of same mass and also same weight. The lump sinks in water in the blink of the eyes because its weight is very much greater than the buoyancy of water. The lump is of a very small volume and its weight is very much higher than the weight of the weight of the amount of water it displaces.

Just the opposite case applies to the vessel which is of a huge volume. Its weight is for less than the buoyancy of water. The vessel's weight is less than the weight of the weight of the amount of water it displaces.

Ques-5. Water takes the shape of the container it is kept in but ice does not. Why does it happen so?

Ans: Precisely speaking, it happens so because water is a liquid and ice is a solid. The distance among the molecules of water is greater than that of ice. Consequently, the attractive force among the molecules of ice is higher than that of water. The weaker attractive force among water molecules compels water to take the shape of the container. This does not apply to ice because of the reason stated above. 


	
	Formula
	Information
	Unit

	1.
	P =  eq \f(F,A) 
	F = force 

A = area 

P = pressure
	N 

m2 

Nm–2

	2.
	P =   eq \f(m,v) 
	m = mass of the body 

v = vol of the body 

P = density of the body
	Kg 

m3 

Kgm–3

	3.
	P = hPg
	h = height or depth 

g = 9.8 ms–2
	m 

ms–2 

N or Kgms–2.

	4.
	Bouyancy = v(g
	v = volume of the body 

p = density of the liquid 

g = 9.8ms–2
	N

	5.
	F2 =  eq \f(F1,A1) ( F2
	F2 = force applied by the larger piston 

F1 = force applied by the smatter piston 

A2 = cross-sectional aren of the larger piston 

A1= Cross-sectional area of the smaller piston
	



Problem-1. The base area of a cylinder is 0.2m2. The cylinder is of height 0.5m. It can contain 80 Kg of a liquid. Find out the density of the liquid. What is the liquid?

Solution: Given, mass m = 80 Kg


base area, a = (r2 = 0.2m2

height, h = 0.5m


density, ( = ?

We know, volume, V = (r2h


= 0.2m2 ( 0.5m


= 0.1m3
Again, Density, (
=  eq \f(m,V) =  eq \f(80 Kg,0.1 m3) 

= 800 Kgm(3
The density of the liquid is 800 Kgm(3. So the liquid is kerosene.

Problem-2. The air-pressure at a certain place shows 76 cm column of mercury. Measure the air pressure of that place assuming that the density of mercury is 13,600 Kgm(3.

Solution: The problem states that(

h = 76 cm = 0.76m


( = 13600 Kgm(3

g = 9.8 ms(2 (universal constant)


( = ?

We know, ( = h(g


= 0.76m ( 13600 Kgm(3 ( 9.8 ms(2

= 101292.8 Pa


= 1.013 ( 105 Pa

Problem-3. The pressure of water at the bottom of a pond is 2.94 ( 104 Pa. Find out the depth of the pond.

Solution: P = 2.94 ( 104 Pa

Density of water, ( = 1000 Kgm(3

g = 9.8 ms(2 (universal constant)

We know, P = h(g


Or,
h =  eq \f(P,(g) =  eq \f(2.94 ( 104 Pa,1000 Kgm(3 ( 9.8 ms(2) 


=  eq \f(2.94 ( 104 Nm(2,1000 ( 9.8 Kgm(2s(2) 


= 3 eq \f(Kgms(2 m(2,Kgm(2s(2) 


= 3m  (Ans)


d2 : d1 = 3 : 1


i.e, d2 = 3 cm



d1 = 1 cm


F1 = ?

Let us first find out the cross – sectional areas of both the pistons.

A2 = (r22 = (  eq \b(\f(d2,2))2 


= ( eq \b(\f(3 cm,2))2 


= ( ( (1.5 cm)2


= ( ( 2.25 cm2
A1 = (r12 = ( eq \b(\f(d1,2))2 


= ( eq \b(\f(1 cm,2))2 


= ((0.5 cm)2


= ( ( 0.25 cm2
We know,  eq \f(F2,F1) =  eq \f(A2,A1) 

Or,
 F1 ( A2 = F2 ( A1

Or, F1 =  eq \f(F2 ( A1,A2) 


=  eq \f(1800N ( 0.25 cm2,2.25 cm2)  
Problem-4. The Mariana Trench is in the Pacific Ocean. It is the deepest spot in the earth. From the sea level, the trench is at the depth of 10863m. What pressure does the bottom with stand in case the density of the water there is 1025 Kgm(3?

Solution: Given, depth of the trench, h = 10863m


density of ocean – water, ( = 1025 Kgm(3

[acceleration due to gravity, g = 9.8 ms(2]

Pressure, ( = ?

We know, ( = h(g


= 10863m ( 1025 Kgm(3 ( 9.8 ms(2

= 1.09 ( 108 Pa

The bottom withstands a pressure of 1.09 ( 108 Pa.

Problem-5. The ratio of the diameters of the larger and the smaller pistons of a hydraulic press is 3 : 1. What amount of force does the smaller piston require for creating a force of 1800N in the larger piston? 

Solution: The question states that(

F2 = 1800N


= 1800N ( 0.1111


= 199.999N


= 200N.  (approx)

The smaller piston requires a force of approximately 200N to create a force of 1800N in the larger piston. 


Ques.1. What is the relation among force, pressure and area? 

Ans. Force, pressure and area are inter-related quantities. Pressure is the quotient of force by area  eq \b(P = \f(F,A)) . In other words, Force is the product of area and pressure. Again, area can also be known by dividing force by pressure. 

Pressure is direcftly proportional to force. The higher the force, the higher will be the pressure. On the other hand, pressure is inversely proportional to area. The higher the area, the lower will be the pressure. This is why the sharp end of a nail can be hammered into a wooden surface much more easily in comparision to the flat end of the same nail. If one tries to place the flat end into a wooden surface by hammering, one is going to spoil the surface and also to hurt oneself. 

Ques-2. What is called density? Wha is its unit? 

Ans: The mass per unit volume of a substance is called the density of its material. If the mass of a body is in and its volume is v, its density, ( =  eq \f(m,V) . The density of a body depends on its material as well as temperature. Volume being constant, the higher the mass, the higher is the density; on the other hand, mass being constant, the higher the volume, the lower is the density. 

The unit of density is Kgm–3. 

Ques-3. What is called atmospheric pressure?  

Ans: Atmosphere has pressure as it has weight. Since atmosphere has weight, it applies force on the surface of the earth. The amount of force acting perpendicularly on per-unit surface area of the earth is called atmospheric pressere. The atmospheric pressure on the earth-surface is almost 105N per square meter area. 

The atmospheric pressure is 1.5(105N on the body of an audult person if the area of his/her body measures 1.5m2. He/she does not feel the pressure because of the fact that the internal blood pressure of his/her body is usually greater than 1.5(105N. 
Ques-4. Is Torricelli's vacuum a vacuum in reality? 

Ans: No, Torricelli's vacuum is not a vacuum in reality. It is seeminagly a vacuum but it contains omercury vapour, nevertheless in a little amount. So Torricelli's vacuum is quite a paradox. 

Ques-5. Establish a relation between pressure and height of liquid. 

Ans: Relation between pressure and height (depth) of a liquid : Pressure at a certain point in a liquid refers to a force exerted perpenticularly by the liquied. It is directly proportyional to the height (depth) of that point from the free surface of the liquid and also to the density of the liquid. 

Symbolically, ( ( h(
i.e, ( = h(g.
('g' is universal constant measuring 9.8 ms-2.)

Beyond doubt, density being constant, the higher the height (depth), the higher is the pressure and vice- versa. As pressure rises with the increase of height (depth), the liq1uied coms out with a higher speed from the holel of the container) at the greater height (depth). The lowest-lying hole ensures the highest speed of the liquid.

1.
What is the density of an object having a mass of 250 gm and a volume of 20 cm3?
2.
What is the weight of an object of volume 200 cm3 in water?
3.
A metal wire has a length of 1m and a diameter of 5 ( 10(4m. Find out the stress acting on the wire in case a mass of 3 Kg is adjoined to its lower end? 
4.
Show how the principle of multiplication of force is congenial to raising energy and also how it follows the law of conservation of energy. 
5.
A wire of length 2m is in hanging position. In case of applying a mass of 4 Kg at the lower end of the wire, its length increases by 0.02 m. Find out the modulus of elasticity of the wire supposing that it has a diameter of 5 ( 10(4m.
6.
An object of mass 5 Kg is dipped into water at a depth of 4m. Find out the magnitude of pressure exerted by water at any point of the lower surface of the object. 

7.
A cylinder of regular shape is floating in water being fully immersed. It is of mass 9.5 Kg and each of its base area is 0.75 m2. The upper end of the cylinder is 0.5m deep while the lower end is 1.25m deep. Find out the magnitude of buoyancy acting on the cylinder, the volume of the cylinder and also the density of the substance the cylinder is made up of.
8.
The volume of a wardrobe made of iron is 4m3. If iron is 7.5 times heavier than water, find out the mass of the wardrobe. 
9.
The diameters of the larger and the smaller pistons of a hydraulic press are 10 cm and 6 cm. What force will the larger piston produce in case of an application of 500N force at the smaller piston?
10.
Illustrate the fact that pressure relates to depth.


(
( =  eq \f(m,V)  
(
( =  eq \f(F2 ( F1,Vg) 
(
( =  eq \f(F2 ( F1,A(h2 ( h1)g) 
(
( =  eq \f(P,hg) 
(
W1 > W2 ( sinking
(
W1 = W2 = floating being fully immersed
(
W1 < W2 = floating being partially immersed
(
F2 =  eq \f(F1,A1) ( A2
(
F1 =  eq \f(F2,A2) ( A1
(
A2 =  eq \f(F2,F1) ( A1
(
A1 =  eq \f(F1,F2) ( A2
(
stress = strain ( constant
(
modulus of elasticity =  eq \f(stress,strain) 
(
P =  eq \f(F,A) =  eq \f(W,A)  =  eq \f(mg,A) 
(
F = P ( A
(
W = P ( A
(
A =  eq \f(mg,p) 
(
P = h(g
(
F = Ah(g (base area ( depth ( density ( 9.8 ms(2)
(
h =  eq \f(F,A(g) 
(
h =  eq \f(P,(g) 
(
F2 ( F​1 = V(g = hA(g
(
The greater the depth of a liquid, the higher is its pressure.




Suggestion         Multiple Choice Creative Questions    
	
	Question Number

	(((
	4, 5, 10, 25, 26, 47, 58, 62, 63, 67, 69, 70, 77, 78, 87, 94, 96, 97, 107, 108, 118, 119, 133, 139, 140

	((
	18, 32, 34, 53, 54, 61, 64, 71, 72, 90, 98, 99, 109, 110, 113, 130, 135, 138




Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge Based
	Practice part 3, 5, 6, 7, 8, 10, 11, 13 and SURE 12 part 4, 5, 6, 9, 10

	Comprehension Based
	Practice part 2, 3, 4, 6, 7, 8, 12 and SURE 12 part 2, 4, 5

	Application Based
	1.
Suppose a solid circular object has a density of 3500 Kgm(3. Find out its radius in case its volume is 100 cm3.
2.
Calculate the magnitude of pressure in case a force of 980N is applied on an object having an area of 0.5 m2.  

3.
State the incidents of boat/launch capsize in terms of buoyancy.

	Higher Order Based
	1.
Suggest the BIWTA as well as the launch owners in the light of the conditions of floatation and immersion to ensure a safe water transport.
2.
Illuminate the idea that the application of Pascal's law can bring about a revolution in the irrigation sector of Bangladesh.  

3.
The well-defined application of the plasma state of matter is one of the most affordable effort for solving the prevailing energy -crisis in Bangladesh. Justify the validity of the statement.  
4.
Wearing shoes must not be a matter of fashion but of a health concern. How far do you agree on the proposition? Give reasons.
5.
One can find an object lost in Dead Sea with less suffering in comparison to find the same object in Lake Baikal. Scrutinize the fact.
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Textual Essay-Type Creative Questions with Answer


These questions can be termed as sample questions. Read the passage/Take a deep look to the figure as well as the questions so that your answer becomes lucid and incisive.
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When a solid is dipped into water, it seems to have lost its weight. The law of Archimedes reveals that an object seems to have lost a part of its weight if it is partly or fully immersed in a liquid. What's more, this apparent loss of weight is equal to the weight of the displaced amount (volume) of the liquid.
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Super Tips at a Glance (  


Application and Higher Order-Based Creative Questions


This part aims at sharpening your creativity. It also includes the crux points of the whole chapter.





SURE 12 (  Knowledge-Based Creative  Questions with Answer


This part has been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.
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+





( Ans





Textual Creative MCQs with Answer


Go through all the information relating to each question attentively that will prepare you for answering the relevant MCQs.





Creative MCQs with Answer ( Complied by Master Trainer


Pay your earnest attention to the topic-related information for making your concept clear.
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140 Multiple Choice Questions ( 82 General MCQ ( 33 Multiple Completion Based ( 25 Situation Set Based


13 Creative Questions  ( 1 Exercise Question ( 3 Class work ( 6 Question-Answers ( Complied by Master Trainer: Additional Essay-Type Creative Questions with Answer ( 3 Question Bank
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Textual General Questions with Answer








Important Mathematical Problems with Solution (  


The practice of this part will enhance your skill in solving application-based and also higher order-based questions.











Necessary Equations  (


Get all the equations (formula) by heart in order that you can solve the relevant mathematical problems as well as other creative questions.  























SURE 12 (  Comprehension-Based Creative  Questions with Answer


This part has also been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.





Question Bank ( Essay-Type Creative Questions with Super-Tips   


Try these questions all by yourself. You may follow the tips in case any form of difficulty arises.
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Essay-Type Creative Questions with Answer ( Compiled by Master Trainer


These questions will lead your to cope up with any difficult exercise on the whole chapter. Go through all these questions and share with your classmates.





Classwork ( Essay-Type Creative Questions with Answer


Classworks promote higher thinking and to-the-point answering. Practise the questions attentively.
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Suggestion: Highway Ensuring a Brilliant Figure (  


It is not that you will find all these questions common but the practice of these questions will certainly guide you in solving different and difficult question patterns.





Revision of the Chapter at a Glance (  


Revision enhances memory. Make sure you have revised all the relevant information repeatedly.
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Chapter Five
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