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States of Matter
1.
When hot tea is kept in a cup, what type of change take place? 


a
Vaporization
b
Sublimation
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c
Diffusion
d
Effusion
eq \o((,a)
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Know some more information about the questions:

(
How the particles of the matter move in solid, liquid and gaseous states – these information can be known from the kinetic theory of the particles. 

(
The particles stay away from each other and move around without any hindrance in gaseous state. 

(
According to the kinetic theory of matter, the states of matter change due to – thermal energy. 
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(
Vapor particles diffuse in the air from cup of tea by evaporation.

2.
What will happen to the particles, when water vapour is condensed? 


a
Size will reduce


b
Will remain in movement 


c
Will vibrate at the same position  


d
Energy will evolve to surroundings 
eq \o((,d)

Know some more information about the questions:

(
When liquid water is heated – water vapor is formed.
(
Intermolecular attraction is very low and the intermolecular distance is very high in – water vapor. 

(
When water vapor is cooled and condensed, the water vapor particles evolve heat to the surroundings. 

(
The gaseous substances emit themal enegy form liquid substances. 
3.
Which of the following picture is applicable to sublimation?


a

b



c

d

eq \o((,b)

Know some more information about the questions:

(
When a solid substance is heated and instead of converting to liquid substance, it converts to gaseous substance directly, then the process is called( sublimation. 

(
When a volatile matter is cooled in gaseous state, it converts to( solid state directly. 

(
In case of volatile matter, the absent phase is( liquid phase. 
Heating curve of unknown solid matter Z.
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4.
It is understood from the above picture- 


i.
The melting point of Z is 540c 


ii.
Z is volatile.


iii.
A-B and C-D curves indicate the melting and boiling points of Z 


Which of the following is correct? 


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

Know some more information about the questions:

(
Application of heat changes the states of matter. During this change a graph between temperature vs time can be drawn, which is known as heating curve.
(
From heating curve, the melting and boiling points of the matter can be known. 

(
After reaching the melting and boiling points, the temperature becomes still because of latent heat. 

(
In the curve, the solid and the liquid states do not prevail simultaneously and the liquid portion is absent.

5.
Which one is a physical change? [Dhaka Board 2015]

a
Solution of water and sugar

 
b
Rusting of iron 


c
Electrolysis 
d
Burning of candle 
eq \o((,a)
6.
Which of the elements can be distilled? [Rajshahi Board 2015]

a
Iodine 
b
Bromine 
c
Chlorine 
d
Florine 
eq \o((,a)
7.
Which one has the highest diffusion rate? [Rajshahi Board 2015]

a
N2O3 
b
N2O
c
C2H6
d
C2H4
eq \o((,d)
8.
Which has a higher intermolecular energy? [Rajshahi Board 2015]

a
Sulphuric acid 
b
Sodium Chloride 


c
Carbon dioxide 
d
Water 
eq \o((,b)
Answer the questions 9 and 10 from the following stem :


[image: image2.emf] 


Figure : Cooling curve of water vapour.
9.
How many molecules are present in 18 gm substance mentioned above stem? [Dinajpur Board 2015]

a
1.67 ( 1023
b
0.857 ( 1023

c
0.167 ( 1022
d
6.023 ( 1023
eq \o((,d)
10.
We can understand from the above figure that –[Dinajpur Board 2015]

i.
the freezing point of the substance is 0(C



ii.
E – F line is the solid state of the substance  


iii.
The substance is gas at 50(C 


Which one of the following is correct?

a
i & ii
b
i & iii


c
ii & iii
d
i & iii
eq \o((,a)
11.
the diffusion rate of which of the following is higher? [Dinajpur Board 2015]

a
H2
b
N2
c
O2
d
Cl2
eq \o((,a)
12.
Whose intermolecular energy is higher? [Comilla Board 2015] 


a
H2O 
b
CO2 

c
NH3 
d
KCl
eq \o((,d)
13.
What kind of a compound is wax? [Comilla Board 2015]

a
Hydrocarbon 
b
Carbohydrate 


c
Volatile 
d
Elementary 
eq \o((,a)
14.
Whose diffusion rate is higher? [Comilla Board 2015]

a
CO2 
b
NH3 
c
HCl 
d
H2 
eq \o((,d)
15.
What is the process of gas entering from a higher pressure to low pressure through a narrow tube called? [Sylhet Board 2015]

a
diffusion 
b
vaporization 


c
distillation 
d
effusion 
eq \o((,d)
16.
Which one can be distilled? [Sylhet Board 2015]

a
Florine 
b
Chlorine 


c
Bromine
d
Iodine 
eq \o((,d)
17.
Diffusion rate of which elementary gas is maximum? [Jessore Board 2015]

a
H2
b
O​2
c
N2
d
Cl2
eq \o((,a)
18.
Which one turns into gas directly due to the application of heat? [Jessore Board 2015]

a
Napthalene
b
Limestone


c
Sugar
d
Ice
eq \o((,b)
19.
Diffusion rate of which compound is comparatively high? [Barisal Board 2015]

a
NH3
b
NO2
c
H2S
d
SO2
eq \o((,a)
20.
In which state mercury exist? [Mymensingh Girls' Cadet-15]

a
Liquid
b
Solid


c
Gaseous
d
Semi-solid
eq \o((,a)
21.
Which one diffuses first? [Rajshahi Cadet-15]

a
SO2
b
CO2

c
NH3
d
HCl
eq \o((,c)
22.
The states of change of solid matter is affected by ( [Pabna Cadet-15]

a
concentration 
b
temperature


c
volume
d
pressure
eq \o((,b)
23.
What is wax (  [Rajshahi Cadet-15]

a
Alkali
b
Salt


c
Organic aicd
d
Hydrecation
eq \o((,d)
24.
The products of a burning candle are ( [Pabna Cadet-15]

a
ash and water vapour
b
CO2 and water vapour


c
wax and water vapour
d
only melted wax
eq \o((,b)
25.
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       Fig.  N 2  gas




The above process is known as ( [Rangpur Cadet-15]
   
a
diffusion
b
effusion              


c
vaporization
d
condensation 
eq \o((,b)
26.
Which of the following gases has the highest rate of diffusion? [Rangpur Cadet-15]
 
a
Cl2    
b
N2 
c
O2  
d
CO2  
eq \o((,b)
27.
Which of the following substances is liquid at room temperature? [Rangpur Cadet-15]

a
lead  
b
mercury
c
copper
d
nickel
eq \o((,b)
28.
Which pure substances has strongest intermolecular forces? [Comilla Cadet-15]

a
Ar
b
H2C ( OH


c
CO2
d
CaO
eq \o((,d)
29.
What will happen to the particles, when water vapour is condensed? [Comilla Cadet-15]

a
size will reduce



b
will remain in movement


c
will vibrate at the same position


d
energy will evolve to surroundings
eq \o((,d)
30.
Which of the following has no mass? [Faujdarhat Cadet-15]

a
Air
b
Heat
c
Ether
d
Gases
eq \o((,b)
31.
Diffusion is Which compound the highest is?

 [Faujdarhat Cadet-15]

a
CaCl2(g)
b
CaO(g)


c
Ca(OH)2(g)
d
CaSO4(g)
eq \o((,b)
32.
Which one has sublime substance? [Jhenidah Cadet-15]

a
candle
b
ice
c
salt
d
iodine
eq \o((,d)
33.
On which factor diffusion and effusion depends on? [Jhenidah Cadet-15]

a
mass and volume


b
pressure and temperature


c
pressure and volume
d
mass and density
eq \o((,d)
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Fig: For  water  


34.
In the figure C-D indicates ( [Barisal Cadet-15]

a
lce
b
Liquid


c
Liquid and vapor
d
Water vapor
eq \o((,b)
35.
Diffusion and Effusion are influenced by (
 [Barisal Cadet-15]

a
Mass and Osmosis


b
Temperature and attraction


c
Mass and density
d
Pressure and Volume
eq \o((,c)
36.
One student of chemistry takes a glass of water. He mixes one drop of ink with water after a few minutes one can see that the ink will mix properly with H2O. What is the name of this phenomena? [Barisal Cadet-15]

a
effusion
b
solution


c
diffusion
d
chemical reaction
eq \o((,c)
37.
Density of which gas is the highest?  



[Mymensingh Girls' Cadet-14]

a
SO2 
b
NO2
c
CO2 
d
SO3
eq \o((,d)
38.
State of matter changes for which?  



[Mymensingh Girls' Cadet-14]

a
mass of molecule 
b
size of molecule 


c
diffusion of molecule 


d
kinetic nature of molecule 

eq \o((,d)
39.
When hot tea is kept in a cup, what type of change take place?


[Pabna Cadet-14] 


a
Diffusion 
b
Vaporization 


c
Sublimation
d
Effusion 

eq \o((,b)
40.
In case of melting point and boiling point- 



[Joypurhat Girls' Cadet-14]

a
Temperature and pressure is fixed


b
Temperature and volume is fixed 


c
Pressure and volume is fixed 


d
Pressure and concentration is fixed 

eq \o((,a)
41.
Which one is the lightest of all the elements?



[Rangpur Cadet-14]


a
Helium
b
Ethane



c
Hydrogen
d
Butane

eq \o((,c)
42.
Scent is spread, the change is-



[Sylhet Cadet-14]

a
Effusion
b
Diffusion

c
Sublimation
d
Osmosis

eq \o((,b)
43.
Which one has low inter molecular force?



[Jhenidah Cadet-14] 


a
Salt 
b
ice 
c
oil 
d
nitrogen 
eq \o((,d)
44.
Which one a sublime substances?
[Jhenidah Cadet-14] 


a
Iodine
b
common salt  


c
iron 
d
water 

eq \o((,a) 

45.
Which one basic?


[Jhenidah Cadet-14] 


a
NH4Cl 
b
SO3 
c
NO2 
d
NH3
eq \o((,d)
46.
Turn into vapour directly if heated ( [Mirzapur Cadet-15]

i.
NH4Cl



ii.
Camphor


iii.
Iodine


Which one of the following is correct?

a
i & ii
b
i & iii
c
ii & iii
d
i, ii & iii
eq \o((,d)
47.
Enlightenment of wax is (

i.
Chemical change

ii.
Physical change


iii.
Change of place


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((,a)
48.
1 ppm = ?  [Rajshahi Cadet-15]

i.
mg/L

ii.
mg/m3

iii.
mg/dm3

Which one of the following is correct?

a
i, ii & ii
b
ii & iii


c
i & iii
d
i & ii
eq \o((,c)
49.
Hydrogen, oxygen, nitrogen etc. ( [Pabna Cadet-15]

i.
have mass



ii.
occupy space


iii.
have inertia


Which one of the following is correct?

a
i & ii
b
ii & iii


c
i & iii
d
i, ii, & iii
eq \o((,a)
50.
For sublimation ( [Faujdarhat Cadet-15]  

i.
matters convert to gaseous state directly from solid state


ii.
Corpur

iii.
Solid CO2

Which one of the following is correct?

a
i & ii
b
i & iii
c
ii & iii
d
i, ii & iii
eq \o((,d)
51.
Which of the following is directly converted to vapor?  


[Joypurhat Girls' Cadet-14]

i.
Iodine 



ii.
Naphthalene 


iii.
Ammonium chloride  


Which one of the following is correct?

a
i, ii 
b
i, iii


c
ii, iii
d
i, ii, iii

eq \o((,d)
52.
HCl and NH3 pass through the different end side of the test tube.


[Sylhet Cadet-14]

[image: image4.emf] 

concentrated aqueous  hydrogen chloride on  cotton wool  

Solid  white ring  

concentrated  aqueous ammonia  on cotton wool  

A  

40 cm  

60 cm  

B  



i.
It is a diffusion reaction

ii.
Fumes is formed near the end of acidic side

iii.
Fumes is formed near the end of base side.

Which one is correct?

a
i & ii
b
ii & iii
c
i & iii
d
i, ii & iii
eq \o((,a)
53.
Diffusion and effusion are depend on–  



[Jhenidah Cadet-14] 


i.
Mass and pressure 



ii.
Mass and density  


iii.
Pressure and density 


Which one of the following is correct?

a
i
b
ii
c
iii
d
i, ii, iii
eq \o((,b)
Observe the folloving reaction and answer to the question no. 54 & 55

Wax + O2 (( X + H2O [Joypurhat Girls' Cadet-15]
54.
Which is the formula of 'X' compound?  


a
CO2
b
CO
c
CH4
d
H2
eq \o((,a)
55.
In the above reaction ( 


i.
produced heat



ii.
happens combustion


iii.
happens both physical and chemical change


Which one of the following is correct?

a
i & ii
b
ii & iii
c
i & iii
d
i, ii & iii
eq \o((,d)
	(((  Introduction ( Text page-13


( General Multiple Choice Questions and Answers
56.
Generally matters have how many states? (knowledge)

a
2
b
3


c
4
d
5
eq \o((,b)
57.
The states of change of  matter is affected by( (knowledge) 


a
concentration
b
temperature


c
pressure
d
volume
eq \o((,b)
58.
Which one doesn’t change due to temperature change? (knowledge) 

a
size


b
shape


c
structure of molecules


d
physical state


eq \o((,c)
( Multiple Completion Based questions-answers
59.
Matter is such a physical substance which has – (conceptual) 


i.
mass
ii.
volume


iii.
no size 


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)
60.
In which state, matter has own characteristics and nature? (conceptual) 

i.
solid


ii.
liquid


iii.
gaseous


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)
61.
In different medium solid, liquid and gasous substance diffuses – (conceptual) 

i.
spontaneously


ii.
due to pressure


iii.
due to temperature


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)
	((( 2.1 Matter and states of matter( Text page-14


(
the substance which has mass, which occupies space and that has inertia is matter. 

(
Matter prevails in three states – solid, liquid and gaseous. 

(
By observing and experimenting with matters, we can assess about shape, volume, compressibility, density, flow ability, expandability etc. of matter. In solid state, the molecules stay close and vibrate, and due to application of heat, they move and stay away from each other. 

( General Multiple Choice Questions and Answers
62.
In solid, liquid and gaseous states, the particles of matter are moving. From which theory, it is known? (conceptual) 

a
diffusion theory
b
effusion theory


c
kinetic theory
d
gas postulate theory
eq \o((,c)
63.
According to physical states, how many states  matters have? (knowledge) 

a
2
b
3


c
4
d
5
eq \o((,b)
64.
In normal pressure and temperature, which one has fixed size and volume? (application) 

a
sugar
b
oxygen


c
soya bean oil
d
water
eq \o((,a)
65.
When the pressure and temperature are fixed, which one has unchanged size and volume? (application) 

a
milk
b
carbon di oxide


c
table salt
d
mercury
eq \o((,c)
66.
Which one has the most expandability? (conceptual)

a
sugar
b
mercury


c
water
d
oxygen gas
eq \o((,d)
67.
Which one has the most density? 


(conceptual) 

a
lubricating oil
b
soya bean oil


c
milk
d
table salt
eq \o((,d)
68.
When mercury is moved from one container to other, which one is changed? (conceptual)

a
shape
b
volume


c
mass
d
density
eq \o((,a)
69.
When air and water are inserted into a syringe, the needle is removed and the mouth of the syringe is shut, what is changed when pressure is applied? (conceptual)

a
size
b
shape


c
volume
d
mass
eq \o((,c)
( Multiple Completion Based questions-answers
70.
Which one is the characteristic of helium gas(
(conceptual)


i.
it has fixed volume or size


ii.
the distance between the molecules is very high, so the attraction force is low


iii.
the molecules can move around almost freely It has no compressibility


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)
71.
In normal circumstances, which one has fixed volume but no fixed size(  (application)

i.
marble


ii.
lubricating oil


iii.
brick Oxygen


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)
72.
Hydrogen, oxygen, nitrogen etc. – (application) 

i.
have mass


ii.
occupy space


iii.
have inertia


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)
73.
Brick, wood etc. have common characteristics. They have – (application) 

i.
shape


ii.
volume


iii.
mass


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)
74.
Water, mercury – such liquid substances have fixed - (application) 

i.
shape


ii.
volume


iii.
mass


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)
75.
SO2, CO2, H2S etc. have a common characteristic property, which is specific– (higher skill) 

i.
boiling point


ii.
volume


iii.
mass


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 specific characteristics of Hg are–

(conceptual) 


i.
shape


ii.
volume


iii.
mass


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)
( Situation set Based Questions-Answers
Read the following stem and answer 74-76:
 eq \x(X)  eq \o(Application of heat,((((((((((((((((((((((((((((((((,Reduction of temperature)  eq \x(Y)  eq \o(Application of heat,((((((((((((((((((((((((((((((((,Reduction of temperature)   eq \x(Z) 
77.
for the stimulus – (higher skill)

i.
the compressibility of Z is higher than X


ii.
Y has fixed shape


iii.
Z has the least 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((,b)
78.
Which one is fixed for Z? (conceptual) 

a
size
b
shape

c
volume
d
mass
eq \o((,d)
79.
For the stem – (application) 

i.
the expandability of Z is the most

ii.
Y has fixed volume

iii.
X has the most 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)
	((( 2.2 Kinetic theory of particles(Text page-15


(
Particles of substances remain dynamic at all states( solid, liquid & gaseous. It occurs spontaneously or under the influence of pressure. 

(
The molecules of matter stays most closely In solid state, in medium distance in liquid state and in furthest distance in gaseous state. 

(
In solid state, the molecular attraction force is the most. 

(
From kinetic theory of particles, it can be known how the particles move around in solid, liquid or gaseous states. 

(
Liquid substance takes the shape of the container in which it is kept. Liquid has fixed volume, but not fixed shape. 

(
According to kinetic theory, matter can be converted from one state to other state by using thermal energy. Due to application heat, solid is converted to liquid and liquid is converted to gaseous state. By removal of heat, the opposite incident happens. 

( General Multiple Choice Questions and Answers
80.
In which case, the intermolecular force is the least? (conceptual) 

a
ice
b
salt


c
boiled water
d
water vapor
eq \o((,d)
81.
In which case, the mobility of the molecules is the least? (conceptual) 

a
ice
b
water


c
boiled water
d
water vapor
eq \o((,a)
82.
In which case, the particles? (conceptual)

a
water
b
kerosene


c
table salt
d
carbon di oxide
eq \o((,c)
83.
Which one has the least intermolecular force? (conceptual)

a
limestone
b
petrol


c
nitrogen
d
milk
eq \o((,c)
84.
Which one has the most intermolecular force? (conceptual)

a
sugar
b
oxygen
c
helium
d
edible oil
eq \o((,a)
85.
What is intermolecular force? (conceptual)


a
attraction between the molecules


b
attraction between the atoms


c
repulsion between the atoms


d
repulsion between the molecules
eq \o((,a)
86.
In which case, the molecules stay in fixed position? (conceptual)

a
intermolecular force > kinetic energy of the molecules


b
intermolecular force < kinetic energy of the molecules


c
intermolecular force = kinetic energy of the molecules


d
intermolecular force ( kinetic energy of the molecules


eq \o((,a)
87.
In solid state, the molecules of matter stay very close to each other, as a result( (conceptual)

a
the movement of the particles increases


b
the attraction between the particles increases


c
the repulsion between the particles increases


d
the intermolecular distance between the particles increases


eq \o((,b)
88.
In case of solid substances, what happens when heat is applied? (conceptual)

a
the volume contracts


b
the vibration of the particles increases


c
the attraction force between the particles  increases


d
the kinetic energy or the particles is decreased
eq \o((,b)
89.
In case of the molecules of liquid substances, what happens when heat is applied? (conceptual)

a
the kinetic energy of the molecules increases


b
the attraction force between the molecules increases

c
the kinetic energy of the molecules decreases


d
the movement of the particles decreases
eq \o((,a)
90.
What happens to the particles of gaseous substances due to thermal energy?(conceptual)


a
the intermolecular energy increases


b
the kinetic energy decreases


c
the intermolecular energy and kinetic energy become equal



d
they move around randomly
eq \o((,d)
91.
What happens when a solid reaches its melting point due to heating? (conceptual)

a
it converts to gas


b
it converts to liquid


c
the kinetic energy of its particles decreases


d
the intermolecular distance of the particles decreases
eq \o((,b)
92.
What happens when a liquid reaches its boiling point due to heating? (conceptual)

a
the kinetic energy of its particles decreases


b
the intermolecular attraction between its particles increases



c
the kinetic energy of its particles surpasses the intermolecular energy


d
the particles of the liquid move randomly 
eq \o((,d)
93.
The molecules of matter are always vibrating. When do the molecules gain energy enough to move randomly? (conceptual)

a
before boiling
b
after boiling


c
before melting
d
after melting
eq \o((,b)
94.
What is the characteristic of liquid? (knowledge) 

a
volume is fixed in a particular pressure and temperature

b
in normal circumstances, no evaporation happens from the upper surface of liquid


c
volume remains fixed even due to applying heat



d
volume decreases when pressure is applied
eq \o((,a)
95.
Gaseous substances occupy the whole volume of the container in which it is kept. What is the characteristic of gaseous substance? (conceptual) 


a
the volume is negligibly compressible due to pressure


b
the volume is highly compressible due to pressure


c
the intermolecular attraction is high


d
the intermolecular distance is low
eq \o((,b)
96.
What is the characteristic of gaseous matter?

(knowledge) 


a
it has fixed size and volume


b
its density dependents on pressure and temperature


c
volume does not dependent on temperature and pressure

d
it has no expandability


eq \o((,b)
( Multiple Completion Based questions-answers
97.
The substance with melting point of 8010(C– (higher skill)

i.
the shape or volume remains unchanged when pressure and temperature are unchanged


ii.
when temperature is increased in fixed pressure, it converts to liquid in a particular temperature


iii.
it has high compressibility and expandability due to pressure


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)
98.
Soyabean is a liquid, because – (application) 


i.
its volume remains fixed in a particular temperature and pressure


ii.
it takes the shape of the container


iii.
it has fixed 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)
99.
The characteristics of gaseous substance– (conceptual) 

i.
it has fixed size and volume


ii.
it has compressibility


iii.
when its container is open, it spreads all around

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)
100.
At melting point – (conceptual) 

i.
solid is converted to liquid


ii.
the particles separate away from each other


iii.
the particles gain energy to move around freely

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)
101.
At melting point – (conceptual) 

i.
liquid converts to gaseous substance


ii.
the molecular attraction force increases


iii.
the particles gain energy to move freely


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)
102.
 By changing temperature and pressure, the changes of states of matter possible are – 

(higher skill) 


i.
solid  eq \o(heat increases,((((((() liquid

ii.
liquid  eq \o(heat increases,((((((()  gas

iii.
liquid  eq \o(heat decreases,((((((() solid

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)
103.
The reason behind converting of solids to liquids is – (application) 

i.
decrease of intermolecular force 


ii.
increase of kinetic energy of particles


iii.
decrease of intermolecular distance between the particles


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)
104.
When heat is applied, liquids convert to gases and – (application) 

i.
the kinetic energy of the particles of the liquid increases


ii.
the particles of the liquid collide with container walls randomly


iii.
the kinetic energy of the particles surpasses the intermolecular force between them


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 between intermolecular force and the melting and boiling points of a matter is– (conceptual) 


i.
when the intermolecular energy is high, the melting and boiling points are both low


ii.
when the intermolecular energy is high, the melting and boiling points are both high


iii.
when the intermolecular energy is high, the melting point is high, but the boiling point is low

Which one of the following is correct?

a
ii 
b
iii 


c
ii and iii 
d
i, ii and iii 
eq \o((,a)
( Situation set Based Questions-Answers
Read the following stimulus and answer 103-105:

[image: image5.emf] 

X   Y   Z  


position of the particles according to the three states of matter

106.
The matter of the container X – (higher skill) 

i.
has fixed size and volume


ii.
has more mobility than Y


iii.
has more intermolecular attraction force than Y 

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)
107.
The matter in container Z – (application) 

i.
is highly compressible due to pressure


ii.
occupy the whole area of the container in which it is put


iii.
has fixed shape


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)
108.
The molecules of X – (conceptual) 

i.
has the least intermolecular attraction in gaseous state


ii.
has less kinetic energy in solid state than in liquid state


iii.
has vibration energy in liquid state than in gaseous state


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)
Observe the following figure and answer 109-110

[image: image6.emf] 

heat   A   heat   B  


109.
which one is A? (conceptual) 

a
vaporization
b
condensation


c
melting
d
boiling
eq \o((,c)
110.
which one is B?  (application) 

a
melting
b
boiling


c
distillation
d
solidification
eq \o((,b)
Observe the following figure and answer 111-112

[image: image7.emf] 

Vapor  

Solid  

Liquid  

X  


in the conical flask, the X compound is prevailing in solid, liquid and gaseous states. 

111.
Which one is correct? (application) 

a
when X converts from liquid to solid state, energy is emitted



b
a liquid molecule has lower mass than a liquid X molecule


c
the temperature of liquid X is greater than solid X



d
the molecules of liquid X vibrate staying in a fixed position


eq \o((,c)
112.
If X is iodine, which state will it obtain due to application of heat? (application)

a
solid
b
liquid


c
gaseous
d
plasma
eq \o((,c)
Observe the following stimulus and answer 113-114:
The boiling points of some gases present in air are as shown below:

	Gas
	Boiling point (0C)

	Argon
	-186

	Helium
	-269

	Neon
	-246

	Nitrogen
	-196

	oxygen
	-183


If air is cooled to -2000C, some of the gases will convert to liquid. 

113.
Which gases among the mentioned ones will be converted to liquid? (conceptual) 

a
argon, helium and neon


b
argon, nitrogen and oxygen


c
helium, neon and nitrogen


d
helium and neon


eq \o((,b)
114.
According to the stem, how can the liquefied compoments be separated? (application) 

a
sublimation
b
boiling


c
melting
d
distillation
eq \o((,b)
	((( 2.3 Diffusion ( Text page-17


(
Ammonia gas is basic, so it colorizes red litmus to blue

(
The rate of diffusion is greater in hot water than in normal water. 

(
Diffusion is a spontaneous process. 

(
The lighter a matter is, the more is the rate of its diffusion. 

( General Multiple Choice Questions and Answers
115.
The spontaneous and uniforms a solid, liquid or gaseous matter in a medium is called – (knowledge)

a
effusion
b
diffusion


c
transpiration
d
photosynthesis
eq \o((,b)
116.
What happens to the rate of diffusion when the mass of the matter increases? (knowledge)  

a
increases


b
decreases


c
remains unchanged


d
indefinite


eq \o((,b)
117.
What color does potassium permanganate take when it is dissolved in water? (knowledge)  

a
violet
b
blue


c
red
d
yellow
eq \o((,a)
118.
Which one is a spontaneous process? (conceptual) 

a
brownian movement


b
distillation


c
diffusion


d
filtration


eq \o((,c)
119.
Which has the highest diffusion rate? (conceptual)

a
He
b
H2

c
O2
d
CO2
eq \o((,b)
120.
Which one is responsible for diffusion? (knowledge)

a
repulsion
b
attraction


c
friction
d
mobility
eq \o((,d)
121.
Diffusion is the random movement of particles in a medium. Why does its rate increase does due to application of heat? (conceptual) 

a
the density of the medium decreases


b
the density of the molecules decreases


c
the pressure of the molecules increases


d
the vibration energy of the molecules increases
eq \o((,d)
122.
By which process the smell of cooking does all around the house? (knowledge) 

a
decomposition
b
diffusion


c
sublimation
d
effusion
eq \o((,b)
123.
Which one is applicable for two gases with same molecular mass? (higher skill) 

a
their solubility in water at room temperature are the same



b
their boiling points are the same


c
the number of atoms in a molecule is same


d
the rates of their diffusion in room temperature and pressure are the same


eq \o((,d)
( Situation set Based Questions-Answers
Read the following stimulus and answer 124-125:

[image: image8.emf] 

Water 

KMnO 4   Crystal  

Mixture of  solid of liquid  

Light violet  colored KMnO 4   solution  


124.
Which one is the process shown in the stem? (conceptual)

a
diffusion
b
effusion


c
transpiration
d
photosynthesis
eq \o((,a)
125.
The reaction of the stem – (higher skill)  


i.
is dependent on the mass and density of the matter


ii.
happens from low pressure space towards high pressure space


iii.
happens for solid, liquid and gas


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)
Read the following stimulus and answer 126-127:

[image: image9.emf] 

X   Y  

Mixture of air  & NH 3  

air  

NH3 gas 


126.
Which one is the reaction of the stimulus? (conceptual) 

a
diffusion
b
effusion


c
transpiration
d
photosynthesis
eq \o((,a)
127.
What color will it take if a red litmus is put into the container Y? (application) 


a
violet
b
blue


c
black
d
yellow
eq \o((,b)
	((( 2.4 Effusion ( Text page-18


(
The passage of gases from a region of high pressure to a region of low pressure through fine pores, is called effusion.

(
Methane converts to CNG due to excessive pressure, which is used as fuel of vehicles. 

(
In cylinders of hospitals, oxygen gas is filled in high pressure. 

(
Butane and propane gases obtained from refineries are filled in cylinders which are used as fuels in households. 

(
Mass and density of matter are inversely proportional to diffusion and effusion. 

( General Multiple Choice Questions and Answers
128.
The passage of gases from a region of high pressure to a region of low pressure through fine pores, is called – (knowledge)

a
diffusion
b
effusion


c
transpiration
d
photosynthesis
eq \o((,b)
129.
Which one is CNG? (knowledge)

a
hydrogen
b
helium


c
methane
d
carbon di oxide
eq \o((,c)
130.
What is CNG? (conceptual)

a
expanded natural gas
b
compressed natural gas


c
compressed butane gas
d
a type of baby taxi
eq \o((,b)
131.
Which one is used as fuel in households? (knowledge)

a
hydrogen
b
oxygen


c
ethane
d
methane
eq \o((,d)
132.
Fossil fuels have various uses. Which one is used as fuels for vehicles? (conceptual)

a
methane
b
CNG


c
butane
d
propane
eq \o((,b)
133.
The coming out of molecules due to pressure through a small pore is called effusion. Which one is an example of this? (application)

a
spreading of bad odor of wastes


b
colorizing of KMnO4 solution to violet 


c
movement of solution particles in liquid


d
puncturing of tires of cars

eq \o((,d)
134.
Which one is used in cooking by filling in cylinders? (knowledge)

a
methane
b
ethane


c
butane
d
octane
eq \o((,c)
135.
In which process odor of decomposing elements come out? (conceptual) 


a
osmosis
b
filtration


c
diffusion
d
effusion
eq \o((,d)
136.
Which one is the process of coming out of the aroma of ripened jackfruit through small pores? (knowledge) 

a
diffusion
b
effusion


c
transpiration
d
photosynthesis
eq \o((,b)
137.
In which process aroma of ripen jackfruit spreads all over treroom? (knowledge)

a
diffusion
b
effusion


c
transpiration
d
photosynthesis
eq \o((,a)
138.
Which one comes out of the cylinder? (conceptual)

a
methane
b
oxygen


c
butane
d
propane
eq \o((,a)
( Situation set Based Questions-Answers
Read the following stimulus and answer 139-140:
A gas-filled or air-filled balloon was taken and a hole was made on it. The inflated state of the balloon diminishes. The gaseous molecules come out of the hole, so the balloon obtains such state. 

139.
Which one is the process mentioned above? (conceptual)


a
diffusion
b
effusion


c
osmosis
d
filtration
eq \o((,b)
140.
In the incident mentioned above, which one is the main determinant? (application)

a
temperature
b
concentration


c
movement of the molecules


d
pressure


eq \o((,d)
141.
In the incident mentioned above – (higher skill)

i.
the equilibrium of pressure occurs at the last stage


ii.
there is spontaneous movement of the molecules


iii.
the rate of effusion decreases when density increases

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)
Read the following stem and answer 142-143:

[image: image10.emf] 

D  

A  

B   C  


The molecular masses of A, B, C and D are 16, 28, 44 and 28 respectively.

142.
The balloon filled with which gas will lose its inflated state? (conceptual)

a
A
b
B
c
C
d
D
eq \o((,a)
143.
In case of effusion – (higher skill) 


i.
A < B


ii.
B = D


iii.
C < D


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)
	((( 2.5 Burning of wax candle and three states of matter ( Text page-19


(
In burning of wax candle, all the three states of matter are present. 

(
In burning of wax candle, carbon di oxide and water vapor are formed. 
( General Multiple Choice Questions and Answers
144.
When wax candle is burnt, how many states of matter are present? (conceptual)

a
1
b
2
c
3
d
4
eq \o((,c)
145.
Which one is wax? (knowledge)  

a
hydrocarbon
b
inorganic acid


c
alkyl halide
d
organic acid
eq \o((,a)
146.
What one happens during burning of wax candle? (higher skill)

a
wax + O2 ( CO2 + H2O+heat


b
wax + O2 ( CO2 + H2O-heat+light


c
wax + O2 ( CO + H2O+heat+light


d
wax + O2 ( CO2 + H2O+heat+light
eq \o((,d)
147.
In presence of sufficient air, which ones are formed due to burning of wax candle? (application)

a
C, O and H2O
b
CO and H2O


c
CO2 and water vapor
d
CO and water vapor
eq \o((,c)
( Situation set Based Questions-Answers
Answer 148-149 on the basis of the following figure: 


[image: image11.emf] 

Combustion of Candle 


148.
Which one is the substance of the stimulus? (conceptual) 

a
ester
b
hydrocarbon


c
aromatic compound
d
organic acid
eq \o((,b)
149.
For the stimulus – (higher skill)

i.
the reaction is endothermic


ii.
there are 3 states of matter present


iii.
CO2 and H2O are formed


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)
Read the following stimulus and answer 150-151:
Wax + O2 ( X + H2O

150.
which one is the formula of X? (application) 

a
CO2
b
CO


c
CH4
d
H2
eq \o((,a)
151.
In the reaction of the stem – (higher skill) 

i.
heat is produced


ii.
burning occurs


iii.
physical and chemical changes occur

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)
	((( 2.6 Melting and Boiling ( Text page-19


(
A specific temperature and pressure is needed for melting and boiling of matter. 

(
Melting point is a temperature in which a solid converts to liquid in a specific pressure. 

(
In the condition of unchanged temperature, the change in thermal energy is latent heat. 

(
In normal pressure (1 atm), the temperature at which a solid substance converts to a liquid substance is called the melting point of the substance. 
(
In normal pressure (1 atm), the temperature at which a liquid substance converts to a gaseous substance is called the boiling point of the substance. 

( General Multiple Choice Questions and Answers
152.
What is melting point? (conceptual) 

a
the temperature of melting of matter


b
the temperature in which matter evaporates


c
the temperature in which liquefaction of solids happens



d
the temperature in which solids convert to liquids at 1 atm pressure 


eq \o((,d)
153.
What is a temperature in which a liquid converts to gaseous form in a specific pressure? (conceptual) 

a
melting point
b
evaporation


c
boiling point
d
gas-foron
eq \o((,c)
154.
If there are some impurities present in the with pure solid matter, then at a particular pressure, what will be the melting point of the mixture in comparison with the melting point of the pure solid? (higher skill) 

a
higher
b
lower


c
equal
d
100C lower
eq \o((,b)
155.
What happens to the particles when water vapors are condensed? (application) 

a
the size of the particles shrinks


b
the distance between the particles increases


c
they vibrate staying in the same position


d
thermal energy emits to their surroundings
eq \o((,d)
156.
A liquid vaporizes at 1000C temperature. By which other characteristic, it is proved that the liquid is water? (higher skill) 

a
after vaporization, nothing remains


b
it solidifies at 00C temperature


c
it is neither acidic nor basic


d
it is colorless


eq \o((,b)
157.
In which process, the kinetic energy of water decreases? (higher skill) 

[image: image12.emf] 

water vapor   water 

ice  



a
ice ( water
b
ice ( vapor


c
vapor (  ice
d
water ( vapor
eq \o((,c)
158.
Which one is applicable for sublimation?


(conceptual) 

a
gas ( liquid
b
liquid ( gas


c
solid ( gas
d
solid ( liquid
eq \o((,c)
159.
Which one weakens the force of attraction between the particles of matter? (conceptual) 

a
condensation
b
cooling


c
crystallization
d
vaporization
eq \o((,d)
160.
It the chart below, melting and boiling points of four pure substances are provided. Which one will vaporize quickly if kept open in room temperature? (higher skill) 
	Substance 
	Melting point (0C)
	Boiling point (0C)

	A
	-100
	-35

	B
	-7
	35

	C
	-6
	225

	D
	44
	280



a
A
b
B


c
C
d
D
eq \o((,b)
161.
In same temperature, four balloons were filled with CO2 (A), CH4(B), N2(C) and O (D) and freed to the sky. Which one will come down first? (higher skill)

a
A
b
B


c
C
d
D
eq \o((,a)
162.
Which solid will be converted to vapor directly if heated? (conceptual)

a
silicon di oxide
b
salt


c
sodium
d
iodine
eq \o((,d)
163.
Which one cannot be sublimated? (conceptual)

a
corpur
b
iodine


c
ammonium chloride


d
table salt


eq \o((,d)
164.
Which one is volatile? (conceptual)

a
wax
b
sand



c
ether
d
salt
eq \o((,c)
165.
Which one can be sublimated? (conceptual)

a
iodine


b
phosphorus


c
ammonium chloride


d
water


eq \o((,a)
( Multiple Completion Based questions-answers
166.
Melting and boiling – (conceptual) 

i.
happens in a specific pressure 


ii.
happens in a specific temperature


iii.
is not dependent on temperature


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)
167.
In room temperature, a substance stays at gaseous state. It has – (higher skill)

i.
melting and boiling point below room temperature

ii.
melting point below room temperature but boiling point above room temperature


iii.
the intermolecular energy between the particles is smallest


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)
168.
Iodine is volatile, because – (conceptual) 

i.
I2 is non-polar molecule


ii.
it has no liquid physical state


iii.
it converts to gaseous form from solid from in high temperature

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)

[image: image13.emf] 

A  

B  

100cm  

X gas SO 2   gas  


Gas X and SO2 gas are diffused at the same time from point A and B respectively. The molecular mass of SO2 = 64. 

169.
The gases are mixed with each other at a point 20cm from B. (higher skill)

i.
X has molar mass of 4


ii.
if the temperature of SO2 gas is increased, the connection point of the two gases will be nearer to A

iii.
if the temperatures of both gases are decreased in same amount, the connection point remains unchanged


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)
( Situation set Based Questions-Answers
Observe the graph below and answer 170-173:

[image: image14.emf] 


170.
For the graph shown – (application) 

i.
C-D is water


ii.
D-E is boiling of water


iii.
A-B is melting of ice


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)
171.
Matter has three states – solid, liquid and gaseous. In the graph shown, which point shows all of the three states? (conceptual) 

a
A
b
B


c
C
d
D
eq \o((,b)
172.
What is the reason behind the unchanged state of temperature in B-C? (application) 

a
specific heat


b
latent heat of vaporization


c
latent heat of melting


d
Co-efficient of thermal expansion
eq \o((,c)
173.
In the graph, what happens in D-E? (application) 


a
sublimation
b
melting


c
boiling
d
condensation
eq \o((,c)
Observe the thermal graph and answer 174-175:

[image: image15.emf] 

A  

B  

C  

time (min)  

temp.   (  C)  


174.
Which one is correct for A, B and C according to the states of matter? (application) 

	
	A
	B
	C
	

	a
	solid
	liquid
	gas
	

	b
	solid
	solid & liquid
	gas
	

	c
	solid
	solid & liquid
	liquid
	

	d
	liquid
	liquid & gas
	solid
	eq \o((,c)


175.
Which one is correct for the position of B? (higher skill) 

a
thermal energy is emitted


b
thermal energy is absorbed, but temperature doesn’t increase



c
the substance stays in completely liquid state


d
the intermolecular energy is higher than that of solid state


eq \o((,b)
Answer 176 ( 177 on the basis of the graph shown below: 


[image: image16.emf] 

A  

B  

C  

D  

E  

F  

120    100    80    60      20    0      - 20    Temp  

Time (min)  

Fig: Heating curve  


176.
What is the melting point of the compound of stimulus? (conceptual)

a
-20
b
0


c
80
d
100
eq \o((,b)
177.
What is the boiling point (0C) of the compound of the stimulus? (conceptual) 

a
0
b
60


c
80
d
100
eq \o((,b)
Answer 178 and 179 on the basis of the figure shown below: 


[image: image17.emf] 

100  C   90  C   70  C   50  C   30  C   10  C   - 10  C  

F  

E  

D  

B  

A  

C  

Time   

Temp.  

Fig: Cooling curve  


178.
What is the boiling point ((C) of the compound of the stimulus? (conceptual) 

a
-10
b
10


c
40
d
70
eq \o((,d)
179.
For the stimulus – (application) 

i.
D-E is liquid and gas


ii.
B-C is liquid and solid


iii.
E-F is solid


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)
	((( 2.7 Sublimation ( Text page-21


(
Naphthalene, iodine, corpur etc. convert to gaseous state directly from solid state. 

(
Gaseous naphthalene, iodine, corpur etc. convert to solid state directly from gaseous state when they are cooled. 

(
Solid CO2 is a sublimated compound, which converts to gas directly when its heated. 

( General Multiple Choice Questions and Answers
180.
Which one is volatile? (knowledge)

a
iodine
b
sodium


c
carbon
d
silicon
eq \o((,a)
181.
Which one can be sublimated? (knowledge) 


a
iodine
b
phosphorus


c
ammonium
d
water
eq \o((,a)
182.
Which one cannot be sublimated? (conceptual)

a
iodine
b
ice


c
corpur
d
ammonium chloride
eq \o((,b)
183.
Which is sublimation? (conceptual)

a
vaporization of a liquid


b
a chemical change


c
gasification of a solid directly by heating


d
liquefaction of a solid by heating
eq \o((,c)
184.
When a solid is heated and it is converted to gas directly, what is the process called?


(conceptual)

a
distillation
b
partial distillation


c
sublimation
d
diffusion
eq \o((,c)
( Situation set Based Questions-Answers
Answer 185 and 186 based on the figure shown below: 


[image: image18.emf] 
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185.
In the figure of the stimulus, how many times were the physical states changed? (conceptual) 

a
1
b
2


c
3
d
4
eq \o((,a)
186.
For the stimulus – (application)

i.
A-B is solid


ii.
B-C is liquid


ii.
C-D is 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((,b)
Answer 187 ( 188 on the basis of the stimulus shown below: 


[image: image19.emf] 
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187.
What is the name of the process shown in the stimulus? (conceptual)

a
melting
b
boiling


c
diffusion
d
sublimation
eq \o((,d)
188.
How many steps will there be in the heating curve of the substance shown in the stimulus? (application) 


a
2
b
3


c
4
d
5
eq \o((,b)
Answer 189 - 190 on the basis of the stimulus shown below: 

Solid  eq \o(+ heat,(((((((((((,– heat) Liquid  eq \o(+ heat,(((((((((((,– heat) gas
189.
Which one can be the substance of the stimulus? (conceptual) 

a
corpur
b
naphthalene


c
iodine
d
water
eq \o((,d)
190.
How many steps will there be in the heating curve of the substance shown in the stimulus? (application) 

a
2
b
3


c
4
d
5
eq \o((,d)
191.
Which one is the substance formed in the third stage of the cooling curve of the compound of the stimulus? (higher skill) 

a
liquid
b
solid


c
gas
d
solid and liquid
eq \o((,a)
eq \o(((((,Ques.(1) Creative descriptive questions from exercise:


[image: image20.emf] 

 A - pot   B - pot  

Sand & glucose  

Table salt mixed  with iodine  


a.
What is diffusion? 
1

b.
Which of the diffusion and effusion occur first in case of body spray? 
2

c.
Which of the above matter of the stem will evaporate first if the temperature is increased? 
3

d.
Is it possible to separate the elements in Pots A and B is by the same method? Explain with reasons.
4

Answer to the question no. 1
eq \o((,a) The process of spreading of solid, liquid or gaseous substance spontaneously and uniformly in a medium is called diffusion.

eq \o((,b) The pressures of the ingredients of body spray inside and the outside of the container are not the same. The pressure is greater inside the container. When the molecules of the gas come out through small pore into a low pressure zone from a high pressure zone, effusion happens. Due to application of pressure, the molecules present in body spray comes out through the small pore. The spontaneous movement is blocked by the pore of the container. The bigger the pore is, the more spontaneous the movement is. When the condition becomes absolutely pressure-less, it becomes diffusion. 

So in case of a body spray, first effusion takes place, then diffusion happens. 

eq \o((,c) The ingredients present in the stimulus are – iodine (I2), table salt (NaCl), sand (SiO2), glucose (C6H12O6). Among the ingredients, when NaCl, SiO2 and C6H12O6 are heated, they first convert to liquid by melting, then to vapor. But when iodine is heated, it doesn’t convert to liquid, rather it converts to vapor directly, because of sublimation. 
if a solid substance converts to gaseous substance due to application of heat and converts to solid directly due to cooling, then the substance is called volatile substance and the process is called sublimation. 

When the temperature is increased, iodine will be the first to be vaporized among the ingredients present in the stimulus, because of sublimation of iodine. It will convert to vapor directly, avoidig the liquid phase. So when the temperature is increased, iodine will vaporize first. 

eq \o((,d) Observing the two figures shown in the stimulus, we can see that the separation of the ingredients of the container A and the container B by using the same method is impossible. 

In the container A, the mixture of iodine and table salt has to be separated by sublimation, and the mixture of sand and glucose has to be separated by filtration and vaporization method. In the container A, there is a mixture of iodine and table salt. When heat is applied, iodine is sublimated. So the mixture of iodine and table salt is separated by sublimation. 

Reaction

In this method, the mixture of table salt and iodine is taken into retorts of cast iron. In the upper portion of the retort, there is an exit tube, and with this exit tube there are some cool receiver or aludels are connected. When the mixture of the table salt and iodine is heated in the retort, iodine sublimates and enters the aludels through the exit tube, and is collected in the cooler as crystals. Thus the mixture of table salt and iodine is separated by sublimation. 

In the container B, there is a mixture of glucose and sand. This mixture is separated by filtration and vaporization method. Sand is insoluble in water. In this method, the mixture of glucose and sand is taken into a beaker and mixed with water. Then it is stirred with a glass rod to dissolve the glucose completely in water. Then in another beaker, the mixture of glucose and sand is filtered by filter paper held on a funnel. Then the sand deposited on the filter paper is washed by water and the glucose is filtered. When the filtered solution is vaporized, the water vaporizes and in the beaker, crystals of solid glucose are obtained as remains. Thus the mixture of glucose and sand is separated by filtration and vaporization. 

So from the above discussion we can say that, the separation of the ingredients of the container A and the container B by using the same method is impossible.

eq \o(((((,Ques.(2)
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cotton wetted with concentrated hydrogen chloride 

white solid ring  

wetted cotton with  concentrated ammonia  

A   B  

40 cm   60 cm  


a. 
What is effusion? 
1

b. 
Why are the melting point and boiling point of the same matter different? 
2

c. 
What type of change is shown in the process given in the stem? Explain. 
3

d. 
Why white smoke is produced at the end A of the tube? Explain with logic.
4

Answer to the question no. 2
eq \o((,a) The passage of gases from a region of high pressure to a region of low pressure through fine pores, is called effusion.

eq \o((,b) When a solid substance is heated, it converts to liquid, and due to further application of heat, it converts to gaseous substance. For example, when ice is heated, it melts at 0(C temperature and converts to water. And when the temperature of 00C water is increased, it boils at 100(C temperature and converts to vapor. 

eq \o((,c) In the stimulus, HCl gas and NH3 gas reacted and formed white smoke of NH4Cl. So the change shown in the stimulus is a chemical change. 

The change in which permanent change happens to the ingredients and the structure of the molecules of a substance and the substance loses its characteristics converting to a substance of completely different characteristics is called chemical change. In every chemical reaction, chemical change happens. 

In the stimulus, acid (HCl) reacted with base (NH3) and formed white smoke of ammonium chloride (NH4Cl). 

Reaction: NH3 + HCl = NH4Cl (White Smoke)
Here, there were permanent changes to the ingredients and molecular structure of NH3 and HCl molecules, and NH3 and HCl lose their characteristics, converting to a substance with new characteristics, i.e. NH4Cl. So the change that occurred due to the chemical reaction is a chemical change. 

eq \o((,d) The white smoke was formed near the end A, which can be logically explained from the diffusion theory of Graham. 

In a specific pressure and temperature, the diffusion rate of a gas is inversely proportional to the density of the gas. If the density of a gas is d, and the diffusion rate is r, then according to the diffusion theory of Graham – 


r (  eq \f(1,\r(d)) 
or, r = k  eq \f(1,\r(d)) 
Here, k is a constant. 

If the diffusion rate of NH3 is r1, and the diffusion rate of HCl is r2, then


r1 = k.  eq \f(1,\r(d1))  and r2 = k  eq \f(1,\r(d2)) 
( 
 eq \f(r1,r2)  =  eq \r(\f(d2,d1)) 
In the stimulus, a 100cm long transparent rod with two open sides is taken. Two pieces of cotton were taken, and one of them was soaked into concentrated HCl and the other was soaked into NH3. Then the two cottons were entered to the two ends of the rod. After sometime, it will be observed that at a distance of approximately 40cm from the cotton soaked with HCl and at a distance of approximately 60cm from the cotton soaked with NH3, a white smoke (NH4Cl) is formed. The reaction – 

NH3 + HCl  (( NH4Cl (white smoke)
The molecular mass of NH3 gas is 17, which is less than the molecular mass of HCl (36.5). so the diffusion rate of HCl (r2) is greater than the vapor density of NH3 (d1 = 8.5). from the above data, we can get 

r1/r2 = the diffusion of NH3 in a specific time/ the diffusion of HCl at the same time

= 60cm/40cm = 3/2= 1.5

Again, (vapor density of HCl/vapor density of NH3)^0.5 = (18.25/8.5)^.5 = 1.5

From the above discussion, we can say that the diffusion rate of NH3 is greater than the diffusion rate of HCl. So the white smoke was formed near the A end.

eq \o(((((,Ques.(3) (i)  Wax + O2(g) (( A + B + energy

(ii) H2(g) + O2(g) (( B + energy
a.
What is boiling point?
1

b.
Why does iodine transform into gas vapour when it is heated instead of turning into liquid first?
2
c.
What changes occur to the physical state of B at O(C.
3

d.
Both chemical and physical change occur in (i) but only chemical change occur in (ii) why? Analyze.
4
Answer to the question no. 3
eq \o((,a) At normal pressure (1atm), the temperature at which a liquid substance is obtained in its gaseous state is called its boiling point.

eq \o((,b) If a solid substance turns into gas directly by applying heat and also turns into slid directly when it is cooled, is called a volatile substance. Since Iodine is a volatile substance, it has no liquid state. That is why it turns into vapour directly without turning into liquid, when it is heated.
eq \o((,c) If both the reactions are observed, we can see that the product B is obtained from both the reactions. In the second reaction, H2O is produced from Hydrogen and Oxygen. So, in this reaction B is H2O (g). And, in the first reaction, candle is burned. Since wax is a hydrocarbon, it produces CO2 and H2O when burned.

Wax + O2 ( A (CO2) + B(H2O) Energy 

Therefore, in both the reactions the compound B is gaseous at normal state. If it is kept at O(C, solidification takes place. Gradually, the substance will turn into liquid from gaseous and solid fro liquid step by step.

H2O(g)  eq \o(0(C, (() H2O(l)  eq \o(0(C, (() H2O(S)
eq \o((,d) In the reaction (i) mentioned in the stem, physical and chemical change take place and in reaction (ii) only chemical change takes place.

In physical change, only the external structure is changed. No change occurs in the molecular structure. But in chemical change, new compound is produced.  Wax is a Hydrocarbon and is a solid substance of high molecular mass. That is why, when wax is burned, both melting and combustion take place. The melting of wax is a physical change and its combustion is a chemical change.

Wax + O2 ( CO2 + H2O + Energy

Therefore, both physical and chemical change occur in the first reaction.

On the other hand, in the second reaction hydrogen reacts with atmospheric oxygen to produce H2O and energy.

H2 + O2 ( H2O + Energy

Therefore, since it is a chemical reaction, no physical change takes place.

Thus, it is clear that the reaction (i) is a chemical and physical change and reaction (ii) are only a chemical change.

eq \o(((((,Ques.(4)
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[Comilla Cadet-15]
a.
What is the colour of litmus paper if solution pH = 7?
1

b.
What is the role of water in chemical properties of acid?
2
c.
In stem smell spread out process A & B same or different? Explain.
3

d.
Analyze the hazards of two process with causes.
4

Answer to Ques. No. 04

eq \o((,a) The colour of pH paper if solution pH = 7 is green.
eq \o((,b) The water is polar compound i.e. there is slightly positive charge in hydrogen atom and slightly negative charge in oxygen atom. For this, the acid can show their properties i.e. can donate protons to other substances. So to show chemical properties of acid, role of water is fundamental.
eq \o((,c) In stem, in vessel A, smell spread out process is effusion and in vessel B, smell spread out process is diffusion.

Explanation: The tendency of solid, liquid or gas to spread spontaneously and uniformly in any medium is called the diffusion. In diffusion process, two region has some pressure. Diffusion is an spontaneous process. In vessel B, there are small number of gaseous molecule and the pressure is low i.e. approximately equal to the atmospheric pressure. So smell is vessel B spread out spontaneously and uniformly which is known as diffusion process.

But in vessel A, smell spread out process is effusion. The passage of gasses from a region of high pressure to a region of low pressure through fine pores is called effusion when the difference between two region pressure is high, then the gases or solid spread out with effusion process.
eq \o((,d) In stem, two processes are effusion and diffusion process. Between this two process, effusion process can be hazards.

Explanation: The passage of gases from a region of low pressure through fine pores is called effusion.

For example, natural gas or methane gas (CH4) is converted to C.N.G (Compressed natural gas) by applying high pressure and used as fuel for vehicles. Methane gas to be used as household fuels and butane and propane gas gathered from refinery are compressed in cylinders at high pressure. Oxygen gas is stored in cylinder at high pressure for clinical use. In case of any leakage in these cylinders, gas will burst out with high speed. That may cause a dangerous situation.

In the diffusion process is a spontaneously and uniformly spread out process which cannot cause hazard.
eq \o(((((,Ques.(5) 
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a.
What is the freezing temperature of Z? 
1

b.
What is the physical state of Z at room temperature? 
2

c.
According to the figure above, describe the physical states of Z at 10 minutes and 25 minutes. 
3

d.
Will the cooling curve of iodine vapor and Z be equal? Analyze.
4

Answer to the question no. 5
eq \o((,a) 400C. 

eq \o((,b) Generally, the room temperature is 250C. according to the figure of the stimulus, the melting or freezing point of Z is 400C. so at 400C, Z is solid. 

eq \o((,c) According to the above figure, the line at 10 minutes is B-C, which indicates the gaseous and liquid states of Z. Again, in the same temperature, the liquid converts to solid. So the temperatures of melting and boiling points is the same. Until all the liquid substance converts to solid, the temperature will remain still, i.e. it will not decrease. 
According to the above figure, the line at 25 minutes is D-E, which indicates the liquid and solid states of Z. Until all the liquid substance converts to solid, the temperature will remain still even if the heat is removed, i.e. the temperature will not decrease. 

eq \o((,d) Some substances convert to vapor directly from solid due to application of heat, avoiding the liquid phase. Again, that converts to solid directly from vapor at the same temperature. 

From the cooling curve of Z, we get that it converts to liquid from gaseous state, and then converts to solid from liquid. 

But the cooling curve of iodine vapor is slightly different from the figure given above. It will not contain the liquid line. The cooling curve of iodine vapor is as shown below: 

eq \o(((((,Ques.(6) 
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a.
Which type of matter is corpur? 
1

b.
Why the pressure of gas increases due to increment of heat? 
2

c.
If the substance given in the stimulus were iodine, two separate figures would be obtained – explain. 
3

d.
Analyze the statement by organizing A, B and C (particles of the same matter at three different states) by their order of mobility. 
4

Answer to the question no. 6
eq \o((,a) Volatile. 

eq \o((,b) Gaseous substances continuously apply pressure on the container. Pressure is created due to this application of force. The inter-particle attraction force of gaseous substances is low and the kinetic energy is high. The increment of temperature means the increment of the kinetic energy of the particles. When the kinetic energy is increased, the pressure also increases. So the pressure of a gas increases when the temperature is increased. 

eq \o((,c) In the figure given in the stimulus, the three physical states of matter are shown. In a, the substance is gaseous, in b, it is solid and in c, it is `liquid. We know that a matter can remain in three physical states according to the temperature. Some matters do not convert to liquid when heated. Instead, they convert to gaseous state directly. These substances are called volatiles. There is no liquid state for volatiles. In the figure given in the stimulus, the state – c will not be obtained if iodine is used. Because, iodine is volatile, so it has no liquid state. So we will obtain two figures. 
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eq \o((,d) Here, three physical states of matter are indicated – solid (b), liquid (c) and gaseous (a). 

We know, a matter can remain in three states according to the temperature. Generally when a solid is heated, it converts to liquid and when the liquid is heated further, it converts to gas. 

Solid  eq \o( (,(()  Liquid  eq \o( (,(()  Vapor
The intermolecular attraction force is high, and the kinetic energy is low in the solid state. In the liquid state, they are moderate in values and in gaseous state, the intermolecular attraction force is the lowest in gaseous state, and the kinetic energy is highest. 

So the kinetic energy of the particles is lowest in b, highest in a and moderate in c. 

So the order of mobility is – 
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i.e. b state<c state< a state

eq \o(((((,Ques.(7) A is such a compound in which red litmus colorizes to blue. Due to reaction of A with B, a white smoke is formed. The compound elements of B areCl and H. 
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B   A  

wet cotton    15cm        10cm   wet cotton  


a.
What is sublimation? 
1

b.
When does wax remain in solid, liquid and vapor state? 
2

c.
Why is the intermolecular attraction force of A in wet cotton ball greater than the intermolecular attraction force inside the tube? Explain. 
3
d.
Analyze the reason of formation of white smoke at unequal distances from A and B. 
4

Answer to the question no. 7
eq \o((,a) If a solid substance converts to gaseous substance due to application of heat and converts to solid directly due to cooling, then the substance is called volatile substance and the process is called sublimation. 

eq \o((,b) Wax is a hydrocarbon. There is weak van der Waals force among the molecules of wax. So when it is burned, it is melted and converted to liquid. From liquid state, It continues to burn by the thread inside the wax candle in vapor state. Here both physical and chemical processes happen and wax remains in solid, liquid and vapor states. 

eq \o((,c) The intermolecular attraction force of liquid is stronger than the intermolecular attraction force of gas. In liquid state, the molecules are close to each other, and in vapor state, the molecules stay away from each other, which indicates that there is hardly any attraction force amoug them. 

So the intermolecular attraction force of A in wet cotton ball is greater than the intermolecular attraction force inside the tube. 


[image: image28.emf] 

A   A   A  

A   A   A  

A  

A  

A  

Intermolecular force,  higher in liquid condition   Intermolecular force,  low in gaseous condition  


eq \o((,d) According to the stimulus, A and B are NH3 and HCl respectively. In the figure, it is observed that A has passed a shorter distance (10cm) and B has passed a longer distance (15cm). So the diffusion rate of A is smaller than the diffusion rate of B). 

We know, the substance with lower molecular mass has greater diffusion rate. And the substance with higher molecular mass has lower diffusion rate. 

The molecular mass of NH3 = (14 +1 ( 3) =17

The molecular mass of HCl = (1 + 35.5) = 36.5

So the molecular mass of NH3 is lower than that of HCl. So they will pass different distances at the same time. As a result, the smoke (NH4Cl) will form at unequal distances. So the white smoke will be formed at 15cm distance from NH3, and at 10cm distance from HCl. 

NH3 
+
 HCl 
(
 NH4Cl
(15 cm)    
(10 cm)

dense white smoke
So due to the unequal molecular masses of A and B, the white smoke was formed at unequal distances. 

eq \o(((((,Ques.(8) Observe the following figure and answer the questions: 
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a.
What is dry ice? 
1

b.
What do you mean by cooling curve? 
2

c.
Why during heating, the temperature of the 1st beaker in the stimulus doesn’t increase after reaching 1000C? Explain. 
3

d.
Will there be any difference observed due to heating the substances in the beakers shown in the stimulus? Analyze. 
4

Answer to the question no. 8
eq \o((,a) Solid CO2. 

eq \o((,b) When a liquid is cooled, it converts to solid. In this case, it has to be cooled by taking it to the freezing point. During the cooling of a liquid and converting it to solid, the graph obtained by plotting temperature against time (curve) is called cooling curve. 
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eq \o((,c) In the 1st beaker, there is ice. We know, water converts to ice at 00C. when the temperature is increased, the ice melts and converts to water. In room temperature, water remains in liquid state, and when the temperature is increased, it boils at 1000C. so the boiling point of water is 1000C. at 1000C, when water boils, the temperature remains still until all of the water converts to vapor. Here, the applied heat is used to change the physical state of matter, which is called the latent heat of vaporization. 
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the liquid and gas remain in equilibrium, so the temperature doesn’t change. 

eq \o((,d) In the first beaker, there is ice (H2O) and in the second beaker, there is dry ice (CO2). Ice is the solid state of water. We know, there are three physical states of water – solid, liquid and vapor. Dry ice is a volatile compound. When ice is heated, it converts to liquid completely in melting point. But when dry ice is heated, it will skip the liquid state and convert to vapor directly, because it’s a volatile compound. A volatile compound has no liquid state. 

So when the substances in the beakers will be heated, we will obtain liquid in beaker 1 and vapor in beaker 2. 

eq \o(((((,Ques.(9) Observe the reactions below and answer the questions: 

Wax + O2 (( A + B + energy

C(s) + O2 (( B + energy

a.
What is boiling point? 
1

b.
Why iodine is converted to vapor directly when heated? 
2

c.
At 00C, why the physical state of compound A is changed? 
3

d.
In the first reaction, physical and chemical changes happen, and in the second reaction, only chemical change happens – justify. 
4

Answer to the question no. 9
eq \o((,a) In normal pressure (1 atm), the temperature in which a liquid substance converts to a gaseous substance is called the boiling point of the substance. 

eq \o((,b) Iodine is a volatile. It has no liquid state. So iodine is converted to vapor directly when heated, skipping the liquid state. 

eq \o((,c) Observing the reactions, we see that B is obtained in both the reactions. In the second reaction, C is burned in oxygen of air and B is obtained. But we know that, CO2 is obtained by burning C. so, B is CO2. 
C + O2 ( B(CO2) + energy

In the first reaction, wax is burnt. Wax is a hydrocarbon. So when it is burned, CO2 and H2O are obtained. As in the stimulus, reactants are mentioned as A and B, and B is CO2, so A is H2O. 

Wax + O2 ( A(H2O) + B (CO2) + energy

A (H2O) remains in liquid state in normal temperature. When it is cooled at 00C temperature, it is converted to ice (H2O (s)). 

So when water is cooled to 00C temperature, it converts to solid H2O(s). 

eq \o((,d) In physical change, the external state of matter changes only, but there is no change in molecular structure. In chemical change, change happens in molecular structure and new compound is formed. 

Wax is a hydrocarbon and a compound with high molecular mass. So when wax is burnt, the melting and burning happens to wax. The melting of wax is a physical change and burning is a chemical change. 

Wax + O2 (( H2O + CO2 + energy

So in the first reaction, both physical and chemical changes take place. 

On the other hand, in the second reaction, carbon is burnt and it forms CO2 and energy by reacting with O2 of air. 

C + O2 (( CO2 + energy

So it is a chemical change, there is no physical change in this reaction. 

So In the first reaction, physical and chemical changes happen, and in the second reaction, only chemical change happens. 

eq \o((((((,Ques.(10) Observe the following figure and answer the questions: 

CO2(                                   (CH4
       Cylinder-1           Cylinder-1
a.
What is intermolecular force? 
1

b.
Why the temperature is not changed during the melting of ice? 
2

c.
How can you obtain the gas of the first cylinder from the gas of the second cylinder? Explain. 
3

d.
Which gas will spread faster if the cylinders are opened? Analyze. 
4

Answer to the question no. 10
eq \o((,a) The attraction force between the molecules is called intermolecular force. 

eq \o((,b) In ice, the intermolecular force is greater than that of water. When the temperature of ice is increased, the ice starts to melt. But the temperature is not increased during the melting of ice, because, the applied heat is used to melt the ice. So until all of the ice melts, the temperature in the thermometer remains unchanged. 

eq \o((,c) In the cylinder 1, there is CO2 and in the cylinder 2, there is CH4. From methane, it is possible to obtain CO2. Methane is flammable and a hydrocarbon, so when it is burnt in oxygen or air, it burns spontaneously and forms CO2 and water vapor. 

CH4(g) + O2(g) (( CO2 (gas) + H2O (g) + heat

Heat, CO2 is obtained by removing water vapor from the mixture of CO2 and water vapor. When the mixture is passed through concentrated H2SO4, the acid absorbs H2O and CO2 is separated. 

Thus CO2 can be obtained from methane. 

eq \o((,d) The gases in the cylinders are CH4 and CO2. 

The molecular mass of CH4 = 12+1 ( 4 = 16

The molecular mass of CO2 = 12+16 ( 2 = 44

So the molecular mass of CH4 is much lower than that of CO2. So the intermolecular force between the molecules of CH4 is much lower than that of CO2 molecules. 

We know, the more is the mass of a gas, the less is its diffusion rate. 

For this reason, when the cylinders are opened, methane will spread faster than carbon di oxide. 

So the diffusion rate of methane is greater than that of carbon di oxide. 

eq \o((((((,Ques.(11) Observe the following conversions and answer the questions: 
H2O(s)  eq \o(+ heat,(((((((((((((,– heat) H2O (()   eq \o(+ heat,(((((((((((((,– heat) H2O (g) 
A-state
B-state
C-state

a.
What is CNG? 
1

b.
Why the diffusion rate increases when the temperature is increased? 
2

c.
What should be done to change the state from B to A? explain. 
3

d.
Analyze the order of intermolecular forces of the states A, B and C. 
4

Answer to the question no. 11
eq \o((,a) The fuel obtained by compressing natural gas in excessive pressure is called CNG. 

eq \o((,b) At unit time, the amount of space to which a solid, liquid or gaseous substance spreads spontaneously is called the diffusion rate of the substance. Diffusion rate is dependent on the mass and intermolecular attraction force of the substance. When the intermolecular force is lower, the diffusion rate is higher; and when the intermolecular force is higher, the diffusion rate is lower. When temperature is increased, the intermolecular attraction force is decreased, so the diffusion rate increases. 

eq \o((,c) The A state is the solid state of H2O, while the B state is liquid. 

We know that, in normal temperature water remains in liquid state. In the molecules of water, the intermolecular attraction force is relatively lower than that of solid state, i.e. ice. So water has some specific characteristics such as buoyancy. The kinetic energy of the molecules is greater than that of ice. In ice, there is hardly any kinetic energy of the molecules. We know that water converts to ice at 00C or lower than this temperature. In that case, the kinetic energy of the molecules of water becomes almost zero. Now, in order to convert from B to A (water to ice), the thermal energy of the molecules of water is to be removed. When water is cooled to 00C temperature, it converts to ice. 

H2O(()  eq \o(0(C,((() H2O (s) 

B-state 
A-state
eq \o((,d) In the stimulus, three states of water are shown. A, B and C are solid, liquid and vapor states respectively. 

We know that a substance can remain in three states according to temperature. The intermolecular attraction force changes when the temperature is changed. The intermolecular force in solid is the highest, in gaseous state it is the lowest and in liquid state it is medium. When a solid is heated, the intermolecular attraction force is lowered, so it converts to liquid. When it is heated further, it converts to gas. In this state, the intermolecular attraction force is the lowest. 

So, the intermolecular attraction force is highest in ice (state A), it is lower in water (state B) and it is lowest in water vapor (state C). 

So the order of intermolecular attraction force of ice, water and vapor is –state A>state B> state C, i.e. ice>water>water vapor. 

eq \o((((((,Ques.(12) Read the following incidents and answer the questions: 

Incident 1: Gas is emitting noisily from pressure cooker in kitchen. 

Incident 2: When perfume is used beside dressing table, the fragrance was spread to the whole room. 

a.
What is melting point? 
1

b.
What happens when solid CO2 is heated? 
2

c.
Determine the basic difference between incident 1 and incident 2. 
3

d.
In which physical state of incident 2, the intermolecular attraction force is the highest and why? Analyze logically. 
4

Answer to the question no. 12
eq \o((,a) In normal pressure (1 atm), the temperature in which a solid substance converts to a liquid substance is called the melting point of the substance. 
eq \o((,b) CO2 is a volatile. When CO2 is put in high pressure and suddenly emitted through a small pore, it becomes solid directly. This solid CO2 is called dry ice. When this solid CO2 is heated, it skips the liquid state and converts to vapor directly. 

eq \o((,c) The incident 1 indicates effusion of gas and the incident 2 indicates diffusion of gas. So the comparison between effusion and diffusion is shown below: 

	Diffusion
	Effusion

	1.
Diffusion and effusion: The process of spreading of solid, liquid or gaseous substance spontaneously and uniformly in a medium is called diffusion. 
	1.
The passage of gases from a region of high pressure to a region of low pressure through fine pores, is called effusion.

	2.
It is spontaneous and slow process. 
	2.
It is a fast process due to excessive pressure. 

	3.
Here the pressure inside and outside the container are the same. 
	3.
Here the pressure inside and outside the container are not same. 

	4.
It is a long term process. 
	4.
It is a short term process. 


eq \o((,d) In incident 2, the molecules of the perfume bottle is kept liquefied at high pressure. The substance used in perfume is volatile and tries to emit. As the molecules are liquefied at high pressure, their intermolecular attraction force is relatively higher, because in liquid state, the intermolecular attraction force is relatively higher than that of the gaseous state. When the molecules of the perfume was spreading by emitting through the pore of the bottle, actually diffusion of the molecules was happening. Diffusion takes place spontaneously and uniformly, so the molecules of the perfume were in gaseous state after being spread to the whole room, so the intermolecular attraction force in this state will be much lower. 

So in incident 2, the intermolecular attraction force is the highest in the bottle (at liquid state), than that of the state after being spread through the whole room (gaseous state).

eq \o((((((,Ques.(13) 
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a.
In which state, the intermolecular space is higher?
1

b.
What is the relation between the physical states of matter and temperature? Explain. 
2

c.
Why the temperatures in BC and DE in the graph shown are still? Explain. 
3

d.
Compare the physical states of the substances of the graphs shown in the stimulus. 
4

Answer to the question no. 13
eq \o((,a) Vapor state. 

eq \o((,b) Matter can remain in various physical states. For example: water can remain in three physical states – solid, liquid and vapor. These physical states are created due to temperature, such as – when ice is heated, it converts to water, and when it is heated further, it is converted to vapor. 

H2O (s)  eq \o(+ heat,((() H2O (l)  eq \o(+ heat,((() H2O (g)
So there is a deep relation between temperature and the physical states of matter. 

eq \o((,c) When matter changes physical state, temperature is needed. So when matter is heated externally, it receives heat, and the temperature remains still. The heat needed to change physical state is called latent heat. 

In the first graph, the increment of temperature with respect to time is shown. The physical state of matter is changing with the increment of temperature. The temperature being still at BC means that the substance starts to melt in B point and the melting completes in BC. Similarly, DE shows the boiling of the substance from liquid state. So in both cases, the temperature remains still. 

eq \o((,d) In the graph, the relation between temperature and time for the two substances are shown, i.e. the change of physical state with temperature change is shown. 

In 1st graph, the three physical states of matter are shown and in the 2nd graph, three physical states of matter are shown. In the 2nd graph, there is no liquid state of the matter, i.e. the substance is volatile. 

The substances which have three physical states change physical states when heated. When the temperature increases, they become liquid from solid. When the temperature is increased further, they become vapor. For example, when ice is heated, it converts to water. When water is heated, it converts to water vapor. 

H2O (s)  eq \o(+heat,((() H2O(l)  eq \o(+heat,((() H2O(g)
On the other hand, when a solid volatile is heated, it avoids the liquid state and converts to vapor directly. Iodine, corpur, dry ice are such volatiles. 

	eq \o((((((,Ques.(14)
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a.
What is cooling? 
1

b.
How can matter remain in different physical states? 
2

c.
The intermolecular attraction force in DE is the least – explain. 
3

d.
If we apply heat along AB and CD, the temperature is not increased. Analyze why. 
4

Answer to the question no. 14
eq \o((,a) The process in which gas is converted to liquid and liquid is converted to solid by removing heat is called cooling. 

eq \o((,b) Matter can remain in various physical states. For example: water can remain in three physical states – solid, liquid and vapor. These physical states are created due to temperature. Such as, when a solid is heated up to its melting temperature, it converts to liquid and when it is heated further up to its boiling temperature, it converts to vapor. Thus the intermolecular attraction force changes due to increment of temperature and different physical states are obtained. 

eq \o((,c) We know, matter can remain in three physical states according to temperature – solid, liquid and vapor. Among them, the intermolecular force in solid is the highest, in vapor it is lowest and in liquid it is medium. Along DE, the position of water vapor is indicated, i.e. the temperature of the water vapor is increasing. In other words, along DE, the water is in vapor state. So the intermolecular attraction force among the molecules is the least. 

eq \o((,d) Along AB, the change of physical state of ice and along CD, physical state of liquid changing. We know that when matter converts from a physical state to another physical state, heat is received in the system, but the temperature remains still, because the received heat is used to change the state. 

As in the graph of the stimulus, the ice melts at 00C along AB, the temperature is unchanged until all of the ice melts, because the applied heat is used to convert ice to liquid water. 

On the other hand, the liquid boils at 1000C along CD, the temperature is unchanged until all of the water boils, because the applied heat is used to convert water to water vapor.

eq \o((((((,Ques.(15) 
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a.
Which gas is present in CNG? 
1

b.
Which one between NH3 and HCl has higher diffusion rate and why? 
2

c.
Did temperature played a role in the diffusion of the stimulus? Explain. 
3

d.
Compare the molecular attraction forces in the water of the test tubes shown in the stimulus. 
4

Answer to the question no. 15
eq \o((,a) Methane gas. 

eq \o((,b) The amount of place into which solid, liquid or gaseous substances spread in a medium in unit time is called the diffusion rate of the substance. The less is the density i.e. molecular mass of a substance, the more is its diffusion rate. The more is the molecular mass, the less is the diffusion rate. between NH3 and HCl, the molecular mass of NH3 (17) is lower than that of HCl (36.5). so the diffusion rate of NH3 is higher than that of HCl. 
eq \o((,c) In the first test tube shown in the stimulus, KMnO4 crystal is added to water of normal temperature. Here, the state of KMnO4 was hardly changed, i.e. the molecules of it are not being spread quickly. In other words, the diffusion rate in this case is much lower. 

On the other hand, in figure 2, the KMnO4 crystals kept in hot water of the test tube are mixing with water and colorizing to light violet, because KMnO4 is violet. Here, the heat is received by KMnO4 crystals, and they are spreading all around. In other words, the diffusion rate is much higher. 

eq \o((,d) The attraction force by which the molecules of matter are bonded is called inter-particle attraction force or intermolecular attraction force. The force is dependent on temperature. When the temperature is increased, the intermolecular attraction force is decreased, so the kinetic energy increases. The intermolecular attraction force is different in different physical states. The intermolecular force in solid is the highest, in vapor it is lowest and in liquid it is medium.

In the 1st test tube, there is water in normal temperature, and the water of the 2nd test tube is hot. So, in the 2nd test tube, the heat is received from the hot water, as a result the kinetic energy of the water molecules is increased, so the intermolecular attraction force among the molecules is decreased. 

So the intermolecular attraction force is higher in the water of the 1st test tube than that of the 2nd test tube. 

	eq \o((((((,Ques.(16)
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a.
What is the formula of sugar? 
1

b.
Why the kinetic energy of the molecules of gaseous substance is higher than that of liquid? 
2
c.
Between AB and EF, along which line, the molecular attraction force of the molecules of water is higher? 
3

d.
How would be the graph if naphthalene vapor was taken instead of water vapor? Analyze. 
4

Answer to the question no. 16
eq \o((,a) C12H22O11. 

eq \o((,b) When a liquid is heated, the mobility of the molecules increase. So the kinetic energy of the molecules increase and the intermolecular attraction force is decreased. As a result, the liquid converts to vapor. In gaseous state, the kinetic energy of the molecules is much higher. 

eq \o((,c) In the graph of the stimulus, the cooling of water is shown. Along different lines of the graph, different physical states of water are indicated. We know, the intermolecular attraction force is different in different physical states of matter. In the graph shown, the temperature of vapor decreases along AB, i.e. there is gaseous state along AB. On the other hand, at E point, ice and water are in equilibrium, along EF the cooling of ice at different temperature are indicated. So along EF, water is completely in ice state (00C( 200C). 

Along AB, water is in gaseous state, so the intermolecular attraction force among the water molecules is much lower along this line. On the other hand, the intermolecular attraction force among the water molecules is much higher along EF due to solid state. 

eq \o((,d) In the graph of the stimulus, the three physical states of water are indicated, the graph is actually a cooling curve. 

If naphthalene vapor was used instead of water, the graph would be different, because, there are only two physical states of naphthalene (solid and vapor). When naphthalene is cooled, it converts to solid directly, because it has no liquid state. It is a volatile compound, so the cooling curve of it will be different. When naphthalene is cooled, it will emit heat and come to melting point. All of the naphthalene will convert to solid, and the temperature will not be changed. When it is cooled further, the temperature of the cooled naphthalene will decrease further. So there will be three lines in the cooling curve of naphthalene.  
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So along AB, naphthalene vapor is being cooled, along BC, the vapor is converted to solid directly. Here, the mixture of solid and vapor is obtained. Along CD, the solid naphthalene will be cooled further. 

eq \o((((((,Ques.(17) The following figure is the cooling curve of a pure substance X – 
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a.
What is the boiling temperature of NH3? 
1

b.
What is the effect of pressure on boiling point?
2

c.
Explain the changes of states from A to B, from B to C, from C to D, from D to E. 
3

d.
If the A point is at -100C, then analyze the cooling curve in case of water. 
4

Answer to the question no. 17
eq \o((,a) -330C or 240K. 

eq \o((,b) The boiling point of a liquid is dependent of its surface pressure. If the pressure is decreased, the boiling point is decreased, i.e. the liquid boils at lower temperature. If the pressure is increased, the boiling point is increased, i.e. the liquid boils at higher temperature. If the atmospheric pressure is zero, then the liquid will boil, no matter what the temperature is. There is no atmosphere in moon. So if cold water is taken to moon containing in a flask, then the moment the water is taken out of the flask, the water will start to boil. 

eq \o((,c) In the given figure, the changes of states of matter due to temperature effect is indicated. When a solid is heated, its temperature is increased. In A-B, the solid received heat and the temperature is increased. But when it reaches a particular temperature, it starts to melt (B point). the temperature doesn’t change in spite of applying heat, unless all of the solid converts to liquid (B-C). When the solid completely melts, the temperature of the melted liquid starts to increase (C-D). when the temperature is increased further, the liquid starts to boil at D point. In D-E, the temperature is not increased in spite of applying heat, until all of the liquid is converted to vapor. The  D point is the boiling point of the liquid. 

eq \o((,d) If A is at -100C, then at this temperature water is in the form of ice. Due to increase of temperature, ice starts to melt as it reaches 00C. at 00C (B point), the temperature doesn’t change until all of the ice converts to water, rather it is at 00C in spite of application of heat. At B-C portion, ice and water will be at equilibrium. In this portion, the applied heat is used to continue the melting process. Later, the temperature of the water caused by melted ice starts to increase gradually (C-D portion). At D, i.e. at 1000C, the boiling of water starts. At D-E portion, the temperature remains still in spite of applying heat. When all of the liquid converts to vapor, (E-point), the temperature starts to increase again. E is the boiling point of water. 

eq \o((((((,Ques.(18) When iodine is heated, the graph of temperature vs time is obtained as shown – 
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a.
Which physical states matter can remain in? 
1

b.
Explain the mobility of the particles of matter in three physical states. 
2

c.
What is indicated by BC in the graph shown? Explain. 
3

d.
Analyze comparatively the intermolecular attraction force along AB and CD. 
4

Answer to the question no. 18
eq \o((,a) There are three physical states of matter – solid, liquid and vapor. 

eq \o((,b) Every matter remains in three states – solid, liquid and vapor. In solid state, the particles are connected to each other strongly. When heat is applied, the particles become mobile and the matter converts to liquid. When the temperature is increased further, the particles go away from each other and the matter converts to gaseous state. In this state, the mobility of the particles is highest. 

eq \o((,c) When solid iodine is heated, it will absorb heat and converted is to vapor directly as it reaches a particular temperature. In that point, the temperature will not be changed, because the applied heat will be used to change the physical state of iodine (from solid to vapor). So the BC line of the graph is straight, along this line the temperature is still. It is the sublimation temperature of iodine. Along this line, solid iodine and iodine vapor are in equilibrium. 

eq \o((,d) The attraction force between the molecules of matter is called intermolecular force. The intermolecular force in solid is the highest, in gaseous state it is the lowest and in liquid state it is medium. 

The substance shown in the stimulus (iodine) is a volatile, so it has no liquid state. When it is heated, it converts to iodine vapor directly. It is indicated in the graph. Along AB, iodine is being heated and along CD, iodine vapor is being heated. So along AB, iodine is solid and along CD, it is vapor. 

As along AB, iodine is in solid state, the intermolecular attraction force among its molecules will be higher. 

On the other hand, along CD, iodine is in vapor state, the intermolecular attraction force among its molecules will be lower as the molecules are positioned further from each other.

eq \o((((((,Ques.(19) Observe the following figures and answer the respective questions: 
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a.
In which state, matter is highly compressible due to pressure? 
1

b.
Explain the vaporization process of liquid. 
2

c.
Show the changes of the states of the figure due to pressure. 
3

d.
Analyze the kinetic energy and change of intermolecular attraction force due to temperature. 
4

Answer to the question no. 19
eq \o((,a) In vapour state. 

eq \o((,b) The process of conversion of a liquid to vapor is called vaporization. Vaporization of a liquid happens in two ways – evaporation and boiling. 

The process in which vaporization happens slowly only from the surface of the liquid in any temperature is called evaporation. 

On the other hand, the process of vaporization of a liquid in all portions in a specific temperature quickly is called boiling. 

eq \o((,c) Due to pressure, gaseous substances are compressed. Due to close-packed configuration of the particles, there is hardly any change of solids due to pressure. In liquid state, the intermolecular distance among the molecules is relatively lower, so its compressibility is low too. But in case of gaseous substances, the intermolecular distance is much higher, so it compresses considerably. The changes in the figure due to application of pressure – 

i. In solid state, the molecules stay very close to each other. Their intermolecular distance is much lower. So hardly any change occurs due to application of pressure. 

ii. In liquid state, the molecules are positioned further from each other. They have intermolecular distance. So it is slightly compressed due to pressure. 

iii. In gaseous state, the molecules are positioned much further from each other. In this state, the intermolecular distance is much higher. So it is compressed much more due to pressure. 

eq \o((,d) Intermolecular attraction force and kinetic energy depend on the nature of matter, which is controlled mainly on temperature. 

The molecules tend to stay close to each other due to intermolecular attraction force. Again, the molecules are never still, they always vibrate. The more is the temperature, the more is the vibration. Due to thermal energy, their mobility increases. So they tend to be separated from each other. Due to these opposite forces, there are three physical states of matter observed in different temperatures – solid, liquid and vapor. 

i. In solid state, when the temperature is increased, the vibration of the molecules are increased such that the molecules are not confined in a specific space. The intermolecular distance increases and the molecules become mobile. As a result, the intermolecular attraction force decreases and the matter converts to liquid, losing its rigidity. 

ii. In this figure, when the temperature is increased further, the kinetic energy of the molecules are increased such that the attraction force among them is no longer effective. The molecules go away from each other and they almost freely. So the liquid converts to gas. 

iii. In this figure, the intermolecular distance among the molecules is much higher that they have hardly any intermolecular attraction force. Due to application of heat, the kinetic energy of the molecules is increased such that they collide with the container wall continuously. So the pressure of the gas increases. 
	eq \o((((((,Ques.(20)
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a.
What is matter? 
1

b.
What change occurs if air is inserted to an injection syringe, the needle is removed,the mouth of the syringe is closed and pressure is applied? 
2

c.
In figure ii, explain what will happen if the pressure is increased and temperature is decreased. 
3

d.
Analyze the physical states of the substances shown in the illustrator. 
4

Answer to the question no. 20
eq \o((,a) Anything that has mass and volume and resists force is matter. 

eq \o((,b) If air is inserted to an injection syringe, the needle is removed, the mouth of the syringe is closed and pressure is applied, the gaseous molecules will come closer, the volume of air will be decreased and the density of air will increase. 

eq \o((,c) If the pressure is increased and temperature is decreased for a matter, the intermolecular attraction force increases, i.e. the intermolecular distance is decreased and the kinetic energy is decreased.  
The substance shown in figure ii is CO2 gas. When its temperature is decreased and the pressure is increased, the intermolecular distance of CO2 molecules is decreased and it converts to liquid as the intermolecular attraction force and the kinetic energy of the molecules become almost equal. When the temperature is further decreased to almost -780C, the intermolecular attraction force becomes much more than the kinetic energy, so the molecules no more wander around and they come close to each other, converting to solid. 

eq \o((,d) The substances which have fixed volume but no definite shape, the melting points of which are lower than room temperature but the boiling points of which are higher than the room temperature, the kinetic energy and intermolecular attraction forces of which are almost equal are called liquids. 

The substances which have no fixed volume or shape, the melting and boiling points of which are lower than the room temperature, the kinetic energy of which is much higher than intermolecular attraction force are called gases. 

Alcohol is liquid, because it has fixed volume, but no definite shape. When the container is changed, it changes its shape. Its melting point is lower than room temperature and its boiling point is higher than room temperature. its kinetic energy and intermolecular attraction force are almost equal. 

CO2 is gaseous, because it occupies the whole area of the container in which it is kept. It has no fixed volume or shape, the melting and boiling points of it is lower than the room temperature, the kinetic energy of is is much higher than intermolecular attraction force are called gases.

eq \o((((((,Ques.(21) In two test tubes, same amount of potassium permanganate is kept. Same amount of water is added to the two tubes and 2nd tube is kept in a beaker of hot water. The 1st test tube is kept at room temperature. 

a.
From which theory, the movement of particles at different states is known?
1

b.
Explain the relation between the kinetic energy of particles and states of matter. 
2

c.
Explain the observation of test tube 1. 
3

d.
Compare the diffusion process of test tube 2 with the diffusion process of test tube 1. 
4

Answer to the question no. 21
eq \o((,a) Kinetic theory of particles. 

eq \o((,b) The more heat is gained by the particles, the more is their kinetic energy, thus the intermolecular distance increases and the intermolecular attraction force decreases due to increase of kinetic energy. So matter converts from solid to liquid and due to application of more heat, it converts from liquid to vapor, i.e. the kinetic energy is increased to such level that matter converts from solid to liquid and from liquid to vapor. 

eq \o((,c) By observing test tube 1, we see that potassium permanganate is being dissolved in water slowly. The light violet color of potassium permanganate is spreading from the bottom of the test tube to upper portion of the test tube. After sometime, the water of the whole test tube takes light violet color. It happens due to diffusion because, potassium permanganate was diffused from higher concentration region to lower concentration region. Due to diffusion, the concentration of the whole solution became the same. 

eq \o((,d) Observing the diffusion processes in test tube 1 and 2, we can see that the diffusion takes longer time to happen in room temperature. on the other hand, the diffusion in the hot water of test tube 2 takes relatively less time. Here the rate of spreading of the particles was much higher. So there is a direct relation between temperature and diffusion rate of matter. When temperature is increased, the kinetic energy of the molecules is increased and the random movement and collision of them increase. So the diffusion rate also increases. 

eq \o((((((,Ques.(22) In a tube with two ends open, cottons soaked in NH3 and HCl are kept respectively and the ends were closed. After sometime, white smoke of ammonium chloride is observed in a portion of the rod. 
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a.
What is density? 
1

b.
Why does diffusion occur? 
2

c.
Label the portion in which the white smoke will form. 
3

d.
Will the diffusion process be changed if the temperature is increased? Give logic to your answer. 
4

Answer to the question no. 22
eq \o((,a) The mass of unit volume of a substance is called its density. 

eq \o((,b) Matter is formed by combining very small particles, which are called molecules or atoms. The particles tend to be mobile whenever they get the opportunity and they spread all around. According to Brownian movement, the mobile particles collide with each other. Due to these collisions, they spread all around and diffusion occurs. 

eq \o((,c) In the figure above, ammonia gas and hydrogen chloride gas approach from the two ends of the tube due to diffusion and form white smoke of ammonium chloride in a portion of the rod. The molecular mass of ammonia is 17, which is 36.5 for hydrogen chloride. Diffusion is dependent on molecular mass and density, so in case of ammonia it will be faster. For this reason, in same temperature ammonia will proceed further. So the smoke will be formed in the C position. 

eq \o((,d) When heat is applied to the tube, the thermal energy will increase the kinetic energies of ammonia and hydrogen chloride. So the diffusion rate of the two gases will be higher. The smoke of ammonium chloride in the C position will be formed in much less time. The faster the diffusion of them happens, the faster will the molecules collide, and faster the formation of ammonium chloride smoke will be. 

	eq \o((((((,Ques.(23)
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a.
What is the chemical composition of marble? 
1

b.
The temperature of melting point and freezing point are the same – explain. 
2

c.
Show the organization of the particles of the compounds shown in the stimulus. 
3

d.
In which case, the diffusion rate will be higher and why? Analyze. 
4

Answer to the question no. 23
eq \o((,a) Calcium carbonate (CaCO3). 

eq \o((,b) In normal pressure (1 atm), the temperature in which a solid substance converts to a liquid substance is called the melting point of the substance. The temperature remains still unless all of the solid converts to liquid. 

In normal pressure (1 atm), the temperature in which a liquid substance converts to a solid substance is called the freezing point of the substance. The temperature remains still unless all of the liquid converts to solid. 

When a solid is heated, it starts to melt at melting temperature and the temperature starts to increase after complete melting. But when the liquid is cooled, it is seen that at the same temperature it starts to freeze, i.e. solidify, which is the temperature of freezing. So the temperature of melting point and freezing point are the same. 

eq \o((,c) In the stem, water (H2O) and potassium permanganate are mentioned. Water remains in liquid state and KMnO4 remains in solid state. The particles of liquid stay at medium distances from each other and the intermolecular attraction force is lower than solids. 
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On the other hand, the particles of KMnO4 are close-packed, in which the intermolecular attraction force is the highest. 

eq \o((,d) The process of spreading of solid, liquid or gaseous substance spontaneously and uniformly in a medium is called diffusion. 
Diffusion depends on the mass and density of matter. The more are the mass and density, the less is the rates of diffusion. Again, if the temperature is high, the kinetic energy of the molecules is higher, and the diffusion rate is increased. 

When KMnO4 is added to water in a container, the violet MnO4- ions diffuse in water molecules, so the water of the whole container becomes violet. 

In figure I, there is 6g of KMnO4 in 1 liter of water and In figure ii, there is 9g of KMnO4 in 1 liter of water so the concentration of KMnO4 is higher in the solution of figure ii than that of figure i. Again, the solution of figure I is at 25(C temperature and the solution of figure ii is at 450C temperature. So the solution of figure ii is hotter than that of figure i. 

So considering density and temperature, it can be said that the diffusion rate of the solution of figure ii is higher than that of figure i. 

eq \o((((((,Ques.(24) At room temperature, the compound A is solid, the compound B is liquid and the boiling point of the compound C is -10(C. 
a.
What is mass? 
1

b.
The boiling point of the compound C is -100C – what does it mean? 
2

c.
Explain the bond nature of the white smoke formed due to mixing B with ammonia gas. 
3

d.
Analyze the relation between physical states of the mentioned compounds with intermolecular attraction force and kinetic energy. 
4
Answer to the question no. 24
eq \o((,a) The amount of total matter in a substance is called its mass. 
eq \o((,b) In normal pressure (1 atm), the temperature in which a liquid substance converts to a gaseous substance is called the boiling point of the substance. The boiling point of the compound C is -10(C – it means that at normal pressure (1 atm), the compound C converts to gaseous state at -10(C. 

eq \o((,c) When a glass rod soaked in HCl is held in the mouth of an ammonia gas jar, a white smoke is formed. Here, ammonia gas reacts with HCl gas and forms ammonium chloride, which is the reason behind the formation of the white smoke. 

NH3 (g) + HCl (l) ( NH4Cl (g)

So B is hydrochloric acid (HCl). Non-metals form covalent bond by donating and sharing the non-paired electrons from outermost energy shell. Both H and Cl of HCl have 1 non-paired electron in the outermost energy shell, which they donate and share to form covalent bond. So HCl is a covalent compound. 

eq \o((,d) The internal attraction force due to which the molecules of matter stay close to each other is called intermolecular force. 

In a temperature higher than zero degree in absolute scale, the energy created due to the movement of the molecules is called kinetic energy of the substance. In higher temperature, the movement of the molecules increases, so the kinetic energy of the molecules also increases. 

Intermolecular attraction force and kinetic energy are opposite to each other. When the intermolecular attraction force is much greater than the kinetic energy, it is solid. When the intermolecular attraction force and the kinetic energy are almost equal, it is liquid. When the intermolecular attraction force is much lower than the kinetic energy, it is vapor. 

At room temperature, A is solid. Because at room temperature, its intermolecular attraction force is much higher than kinetic energy. 

At room temperature, B is liquid. Because at room temperature, its intermolecular attraction force and kinetic energy are almost equal. 

At room temperature, C is vapor. Because at room temperature, its intermolecular attraction force is much lower than kinetic energy. 

The boiling point of C is -100C, so at room temperature, its intermolecular attraction force is much lower than kinetic energy. As a result, it is gaseous. 

eq \o((((((,Ques.(25) 
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a.
In which state, the molecules of matter stay closest to each other? 
1

b.
Analyze intermolecular attraction force of matter in different physical states. 
2

c.
What is the process of gas evolution called with vessel to fig i? Explain. 
3

d.
In which case between figure ii and figure iii, the diffusion rate will be higher? Give your opinion? 
4

Answer to the question no. 25
eq \o((,a) Solid. 

eq \o((,b) The internal attraction force due to which the molecules of matter stay close to each other is called intermolecular force. 

The intermolecular force in solid is the highest, because of the closest positions of the molecules. In gaseous state it is the lowest because of their furthest positions. And in liquid state it is medium.

eq \o((,c) The passage of gases from a region of high pressure to a region of low pressure through fine pores, is called effusion. In cylinder of figure I, a fuel (CNG) is kept. When the cylinder is opened, the gas moves from a region of high pressure forcefully to a region of low pressure. So it is effusion. 

eq \o((,d) The process of spreading of solid, liquid or gaseous substance spontaneously and uniformly in a medium is called diffusion. The diffusion rate of matter is dependent on its molecular mass. If the molecular mass of a compound is high, its diffusion rate will be low. 

The compound of figure ii is KMnO4, the molecular mass of which is = (39 + 55 + (16 ( 4)) = 158

The molecular mass of K2Cr2O7 is = (39 ( 2) + (52 ( 2) + (16 ( 7)= 294

Comparing the molecular masses, I think that the diffusion rate of the figure ii, i.e. KMnO4 will be higher. 

eq \o((((((,Ques.(26) Nayan opened an apparatus in the of laboratory containing H2S and after sometimes he observed that the whole laboratory had the odor of rotten egg. 

a.
In which state, mercury is found in nature? 
1

b.
Why the diffusion time of CO2 is greater than that of hydrogen? 
2

c.
Why the poisonous gas CO diffuses quicker than the gas mentioned in the stimulus? 
3

d.
Analyze the reason of spreading the odor in the laboratory. 
4

Answer to the question no. 26
eq \o((,a) Liquid. 

eq \o((,b) Diffusion rate depends on the mass and density of matter. The more is the mass, the less is the diffusion rate, i.e. the more is the diffusion time. 

The molecular mass of H2 is 1 ( 2 = 2

The molecular mass of CO2 is = 12 + 16 ( 2 = 44

So the molecular mass of CO2 is greater than H2. So the diffusion rate of CO2 is less than that of H2. So its diffusion time is higher than that of H2. 

eq \o((,d) The gas mentioned in the stimulus is hydrogen sulfide. Its chemical formula is H2S. 

The molecular mass of H2S is = 1 ( 2 + 32 = 34

The molecular mass of CO is = 12 + 16 = 28

So the molecular mass of CO is less than that of H2S. We know, the more is the mass, the less is the diffusion rate i.e. the more is the diffusion time. As the molecular mass of CO is less than that of H2S, its diffusion rate is higher. So its diffusion time is lower than H2S. 

eq \o((,d) The process of spreading of solid, liquid or gaseous substance spontaneously and uniformly in a medium is called diffusion. The smell of H2S gas kept in Kipp's apparatus in the laboratory is like rotten egg. The passage of gases from a region of high pressure to a region of low pressure through fine pores, is called effusion. The external pressure of H2S is much higher. So when the Kipp's machine is opened, it spreads by diffusion process. Again, after being emitted from the machine, it spreads around the whole laboratory by diffusion. So diffusion is the cause of the bad odor spread in the laboratory. 

eq \o((((((,Ques.(27)
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a.
What is the boiling point of NaCl? 
1

b.
Why the curve would be different if solid iodine would be taken instead of Y? 
2

c.
Explain the temperatures pressures from A to B and C to B and explain the physical state of y. 
3

d.
The boiling points of Z and X are 1800C and -180C respectively. Comparing with Y, which one will be easier to solidify? Give your opinion?
4

Answer to the question no. 27
eq \o((,a) 14650C. 

eq \o((,b) Some solids convert to vapor directly when heated, skipping the liquid state. They are called volatiles or sublimates. Solid iodine is such a substance which converts to liquid directly skipping the liquid state, when heated. So the curve would be different if solid iodine would be taken instead of Y. The curve will not have a liquid line. 

eq \o((,c) Y is a solid, the temperature of which increases initially when it is heated at A point. When the temperature reaches B point, it will start to melt, because at B, the temperature will reach the melting point. From A to B, the physical state will be solid. Until all of Y becomes liquid, the temperature will remain still in spite of applying heat, because the heat will be used to convert the solid to liquid. Again, when all of Y is converted to liquid, the temperature will start to rise again and at D, the liquid will start to boil, because D is the boiling point of Y (1400C). The temperature will be still until all of liquid Y converts to vapor. So from C to D, the physical state of Y is liquid. 

eq \o((,d) In normal pressure (1 atm), the temperature in which a liquid substance converts to a gaseous substance is called the boiling point of the substance. The temperature in which a liquid substance converts to gaseous state is the same temperature in which the gaseous substance converts to liquid. 

The more are the melting and boiling points of a substance, the easier it is to convert it to liquid from gas and to solid from liquid. Because in this case, the scope of decreasing temperature is wide. But the substance with very low boiling temperature cannot be solidified easily because the scope of decreasing the temperature is low. 

The boiling and melting point of Y are 1400(C and 800(C respectively. The boiling and melting point of Z are 1800(C and -180(C respectively. Comparing with Y, the boiling point of Z is higher than Y. So I think that the temperature of Z can be reduced and it can be converted to liquid from vapor and to solid from liquid easily. 

eq \o((((((,Ques.(28)
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a.
What is the name of the harmful gas formed in the burning of wax candle? 
1

b.
What do you mean by latent heat? 
2

c.
Which gas has high effusion rate? 
3

d.
What change will occur if the temperature of the gas of figure ii is reduced to -780C? Explain graphically. 
4

Answer to the question no. 28
eq \o((,a) Carbon di oxide (CO2) gas. 

eq \o((,b) In a fixed temperature and pressure, the amount of heat generated or absorbed by a substance during the change of one state from another state is called the latent heat of the substance. For example, in a fixed temperature and pressure, the amount of heat absorbed by ice during the change of physical state from ice to water is called the latent heat of fusion of ice. 

eq \o((,c) The passage of gases from a region of high pressure to a region of low pressure through fine pores, is called effusion. From the figure above, it is seen that in figure I, there is NH3 gas in normal pressure. So there is no external pressure. As a result, the NH3 gas will emit by diffusion. On the other hand, in figure ii, the CO2 gas is under external pressure. So if the container is punctured, the CO2 gas will emit by effusion. So the effusion rate will be higher in case of figure ii. 

eq \o((,d) In normal atmospheric temperature, if solid CO2 gas is cooled to -78.50C. Again, in the same temperature, it converts to vapor directly, skipping the liquid phase if heated. So in normal atmospheric temperature, CO2 is a sublimate, which is shown below graphically. 


[image: image47.emf] 

Temp. (0C) 

Fig: Cooling curve of CO 2  

A  

B  

C  

Time (min)  

D  

– 78.5  C  


	eq \o((((((,Ques.(29)
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a.
What is pressure of gas? 
1

b.
The mixture of which gases is used in cooking and why? 
2

c.
What is the relation between the compounds shown in the stem and thermal energy? 
3

d.
Analyze the order of effusion of the gases shown in the stimulus giving appropriate mensions. 
4

Answer to the question no. 29
eq \o((,a) The pressure applied by the gas on the unit area of the gas container wall is called the pressure of the gas. 

eq \o((,b) In cooking, mainly methane gas is used, but butane and propane gases are mixed with it, which are obtained from refinary. Methane is highly flammable, so using only methane in cooking is not economic, but if butane and propane are mixed with it, the mixture becomes economic for cooking due to lower rate of burning. For this reason, butane and propane gases are mixed with methane. 

eq \o((,c) The compounds shown in the stimulus are in gaseous state. They are – methane, propane and butane. 
Solids can be liquefied and liquids can be gasified by application of heat. Again, gases can be liquefied and liquids can be solidified by removing heat. 

Solid  eq \o(heat absorption,((((((((((((((((((((,heat removal) Liquid  eq \o(heat absorption,((((((((((((((((((((,heat removal) Vapor
So it can be said that the changes in the physical state can occur due to change of thermal energy. 

eq \o((,d) The passage of gases from a region of high pressure to a region of low pressure through fine pores, is called effusion. As all of the cylinders are kept in high pressures, the gases will be effused if the cylinders are opened. The effusion rate is dependent on the molecular mass and density of matter. The more is the molecular mass, the less is the effusion rate; the less is the molecular mass, the more is the effusion rate. 

The gases are methane (CH4), oxygen (O2), butane (C4H10) and propane (C3H8). 

The molecular mass of CH4 = 12 + 1 ( 4  = 16

The molecular mass of O2 = 16 ( 2 = 32

The molecular mass of C4H10 = 12 ( 4 + 1 ( 10 


= 58

The molecular mass of C3H8 = 12 ( 3 + 1 ( 8 = 44

The molecular mass is highest for C4H10, so the effusion rate of it will be the lowest. The molecular mass is lowest for CH4, so the effusion rate of it will be the highest. 

So comparing the molecular masses, the order of effusion for the gases is as shown below: 

CH4 > O2 > C3H8 > C4H10
eq \o((((((,Ques.(30)
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a.
How many molecules of water are present in crystal of copper sulfate? 
1

b.
Why in gaseous state, the molecules can move around freely? 
2

c.
Explain the relation between temperature and the diffusion rates of the mixtures of the stimulus. 
3

d.
Analyze the nature of the temperature vs time graph when the solid in the container Z is heated. 
4

Answer to the question no. 30
eq \o((,a) 5 molecules. (CuSO4. 5H2O)

eq \o((,b) According to temperature, matter can remain in three physical states – solid, liquid and gas. Among them, the intermolecular attraction force is lowest in case of gases. Due to this low intermolecular attraction force, the molecules can move around freely. 

eq \o((,c) We know that diffusion can happen in solids, liquids and vapors. 

In the container X, the ammonia is diffusing in air. 

In the container Y, the ink of pen is diffusing in water of the container, and in the container Z, the iodine crystal is diffusing in water of the container. 

In normal temperature, the diffusion will happen quickly in container X, at a moderate speed in container Y and very slowly in container Z. Because, the order of diffusion is: gas > liquid > solid. 

eq \o((,d) The substance in the container Z is iodine. We know that iodine is a sublimate. When a sublimate is heated, it converts to vapor directly, and it has no liquid state. 

Now, when iodine is heated, it receives heat first and then reaches melting point. In this case, the temperature will increase with time, so the curve will be upward. The temperature will be still after it reaches the melting point, until the melting is completed. Because, the applied heat will be used to convert solid iodine to iodine vapor. When the melting is completed, the temperature will increase with time again. Here, the applied heat will be received from vapor pressure. The graph is shown below – 
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So, along AB, there will be only solid I2. 

Along BC, there will be solid I2 and iodine vapor. 

Along CD, the iodine vapor will be heated. 

B is the sublimation temperature of iodine. 

eq \o((((((,Ques.(31) Two test tubes were taken and potassium permanganate crystals were kept in them. One of the test tubes was kept at room temperature, and another was kept at higher temperature. Then the two test tubes were observed. 

a.
What is kinetic theory of particles? 
1

b.
What is diffusion? What is effusion? 
2

c.
Explain the diffusion rate in both cases mentioned in the stimulus. 
3

d.
What will be the change if sugar is used instead of the compound mentioned in the stimulus? Analyze. 
4

Answer to the question no. 31
eq \o((,a) Every matter is made of small particles and can exist in any particular state- solid, liquid and gaseous states. The particles of a matter remain kinetic in each state.

eq \o((,b) Diffusion: The process of spreading of solid, liquid or gaseous substance spontaneously and uniformly in a medium is called diffusion. 

Effusion: The passage of gases from a region of high pressure to a region of low pressure through fine pores, is called effusion.
eq \o((,c) The diffusion rate of potassium permanganate kept at higher temperature will be higher than that of the potassium permanganate kept at room temperature. In regions of the gas where the particale density is the highest, the particles bounce off each other and the boundary of their container at greater rate them particles in less-dense regions. The diffusion rate of matter depends on its mass and intermolecular attraction force. The less is the intermolecular attraction force, the higher is the diffusion rate. The higher is the intermolecular attraction force, the lower is the diffusion rate. When temperature is increased, the intermolecular attraction force decreases, so the diffusion rate is higher in higher temperature. 

eq \o((,d) The compound mentioned in the stimulus is potassium permanganate. The molecules of potassium permanganate is small in size and mass compared to sugss. So the intermolecular attraction force is less in its case. As the intermolecular attraction force is less, the diffusion rate is high. The molecular farmula of sugar is C12H22O11 the moleculer is crystalline and has higher molecular weight.

So it can be said that if sugar is used instead of the compound mentioned in the stimulus, the diffusion rate will decrease than before. 

eq \o((((((,Ques.(32) Jasim purchased a bottle of perfume and brought it to home. He wanted to keep it on the dressing table, but unfortunately it fell down from his hand and broke in to pieces. The aroma of the perfume spread into the whole room. 

a.
What is the value of normal temperature? 
1

b.
Why corpur is called a volatile matter?
2

c.
Why the incident mentioned in the stimulus is not effusion? Explain. 
3

d.
Analyze the incident of spreading of the perfume into the whole room. 
4

Answer to the question no. 32
eq \o((,a) 1 atm. 

eq \o((,b) The substances which converts to gaseous state from solid state directly due to application of heat are called volatile substances. When corpur is heated, it doesn’t convert into liquid, but vapor of corpur is produced directly, so corpur is a volatile substance. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) What is the characteristic of effusion? 

eq \o((,d) Explain the process of diffusion.

eq \o((((((,Ques.(33) The teacher Mr. Rahim mentioned kinetic energy of particles and intermolecular attraction force in order to explain the different states of matter. He also explained that the various states of matter is dependent on intermolecular energy of the particles. He further said that in case of gases – the kinetic energy of particles > intermolecular attraction force. 

a.
What is the freezing point of water? 
1

b.
What are the characteristics of solids? 
2

c.
Justify the last statement of Mr. Rahim mentioned in the stimulus. 
3

d.
Explain the relation between kinetic energy and intermolecular attraction force by the dependency on temperature mentioned in the stimulus. 
4

Answer to the question no. 33
eq \o((,a) 00C. 

eq \o((,b) In solid state, the intermolecular distance is the least and the intermolecular force is the greatest. So the particles stay together closely. The solids have fixed size, definite mass and they occupy a definite volume. 
 Super tips: For Application and Higher Order Thinking (
eq \o((,c) What is the relation between movement of particles and intermolecular attraction force? 

eq \o((,d) Analyze the changes of molecular kinetic energy and intermolecular energy due to application of heat. 

eq \o((((((,Ques.(34) 
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a.
What is volume?
1

b.
Due to change in temperature, volume of gases increases or decreases – explain. 
2

c.
Explain the figure in the stimulus. 
3

d.
What will be the nature of the curve shown in the stimulus if naphthalene is used instead of the substance used in the stimulus? 
4

Answer to the question no. 34
eq \o((,a) The amount of space a matter occupies is called its volume. 

eq \o((,b) When temperature is increased, the volume of gases increases. Again, when temperature is decreased, the intermolecular energy increases, so the volume of gases decreases. 
 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Show the three physical states of matter by graphs. 

eq \o((,d) Explain the cooling curve of sublimation process. 

	eq \o((((((,Ques.(35)
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a.
How many states a matter can prevail in? 
1

b.
Explain the relation between incrvease of temperature and pressure of gas. 
2

c.
Show the cooling curve graphically. 
3

d.
Explain the changes of kinetic energy and intermolecular distance of the molecules of the matter by using figure. 
4

Answer to the question no. 35
eq \o((,a) 3. In three states

eq \o((,b) The pressure formed on the wall of a container by the gas enclosed in the container is called the pressure of the gas. When the temperature is increased, the kinetic energy of the molecules increases, so the pressure increases on the walls of the container. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Explain cooling curve in case of sublimation process. 

eq \o((,d) Explain the changes of kinetic energy and intermolecular distance of the molecules of matter due to application of heat. 

eq \o((((((,Ques.(36) On the birthday of Karim, his friends decorated the house with many balloons. After the function, Karim’s younger brother Jafar took a balloon and made a small hole on it. The balloon lost its inflated state. 

a.
What is the formula of copper sulfate?
1 

b.
Is effusion a spontaneous process? Explain. 
2

c.
Explain the incident caused by Jafar. 
3

d.
What would happen if Jafar made a bigger hole? Discuss. 
4

Answer to the question no. 36
eq \o((,a) CuSO4. 

eq \o((,b) In effusion, the gas comes out from higher pressure to lower pressure as quickly as possible. Here, the spreading is not uniform in all places. So it is not spontaneous. 
 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Explain effusion process. 

eq \o((,d) Explain diffusion process. 
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Knowledge based Question - Answers  

Ques-1.  What is intermolecular distance? 

Ans. The distance between the molecules of matter is called intermolecular distance. 

Ques-2. What is melting? 

Ans. The process of melting of solids in melting point is called melting. 

Ques-3. What is boiling? 

Ans. The process of boiling of liquids in boiling point is called boiling. 

Ques-4. What is the formula of potassium permanganate? 

Ans. KMnO4. 

Ques-5. What is the color of KMnO4 solution? 

Ans. Violet. 

Ques-6. Which gases are sold in cylinders?

Ans. Propane and butane. 

Ques-7. What is the type of krypton? 

Ans. Inert element. 

Ques-8. What is diffusion rate? 

Ans. The amount of place into which solid, liquid or gaseous substances spread in a medium in unit time is called the diffusion rate of the substance. 

Ques-9. What is the type of wax? 

Ans. It is an organic compound. 

Ques-10. What are produced in burning of wax? 

Ans. CO2, H2O, thermal energy and light energy. 

Ques-11. What is burning? 

Ans. The reaction between a substance and the oxygen of air is called burning. 

Ques-12. Whit is the formula of limestone? 

Ans. CaCO3. 

Ques-13. What is the melting point of NaCl? 

Ans. 8010C. 
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Comprehension based Question s - Answers  


Ques-1. Explain compressibility of matter in different states. 

Ans. Matter prevails in three states – solid, liquid and gaseous. Due to strong attraction force, the molecules of matter are strongly bonded with each other in solid state. So there is hardly any compressibility in this state. Due to application of pressure, matter is slightly compressible, and gaseous substances are highly compressible.  

Ques-2. What change occurs to intermolecular energy of table salt due to increase of temperature? 

Ans. Table salt is sodium chloride (NaCl). In normal state, it is solid. When the temperature is raised up to 8010C, there are empty spaces created between the molecules, so the intermolecular energy is decreased. When the temperature is increased further, the intermolecular energy becomes negligible, and the compound becomes gaseous. 

Ques-3. Explain the relation between change of states of matter and kinetic energy. 

Ans. When a solid is heated, the kinetic energy of the molecules increases. So the solid converts to liquid. When the liquid is heated further, the kinetic energy is increases more and gaseous state occurs.

Solid  eq \o(Increased prevgy,(((((((,(K.E))  Liquid  eq \o(Increased,(((((((,more (K.E))  Vapor
Ques-4. Why ammonia gas is collected by upward removal? 

Ans. Ammonia gas is lighter than air. Due to this reason, ammonia gas is collected by upward delivey. 

Ques-5. Describe the process of spreading pleasant smell of ripen jackfruit. 

Ans. When a ripen jackfruit is put into a room, the aroma diffents through the small pores of the skin of the fruit, eventually spreading to other rooms. The coming out of the aroma through the small pores is effusion, and the spreading of the aroma to other rooms is diffusion.

Ques-6. What is the relation between mass and temperature of matter and the rates of diffusion and effusion?

Ans. Diffusion and effusion are dependent on mass and density of matter. The more is the mass, the more is the density of matter. The more is the mass and density of matter, the more are the rates of diffusion and effusion. 

Ques-7. Mention two harmful aspects of diffusion. 

Ans.  The two harmful aspects of diffusion are – 
i.
Bad odor is spread by diffusion. 

ii.
Harmful gases, metallic particles are spread by diffusion. 
Ques-8. (figure) explain the process. 

Ans. The process shown is sublimation. In this process, a solid converts to gaseous substance directly, skipping the liquid state. Again, when the heat is removed, the gaseous substance converts to solid directly. 

Ques-9. In burning of wax candle, the three states of matter are simultaneously observed – analyze. 

Ans. Wax is a solid, which is mainly a hydrocarbon. When the wax starts to melt due to heat, the thread in the middle of it absorbs it. The wax on the tip of the thread becomes gaseous. So the three states of matter are simultaneously observed in the burning of wax candle. 

Ques-1.
Describe the relation between physical states of matter and temperature. 

Ques-2.
Show the relation between intermolecular energy and change of states of matter. 

Ques-3.
Analyze how the physical states of matter change according to kinetic theory of particles. 

Ques-4.
Explain the change of states of matter due to application of pressure. 

Ques-5.
Describe diffusion process. 

Ques-6.
Describe effusion process with examples. 

Ques-7.
Describe the relation between mass and temperature of matter and the rates of diffusion and effusion. 

Ques-8.
In burning of wax, the three states of matter are simultaneously observed – analyze. 

Ques-9.
Describe the determination of the melting point of wax and point out the melting point in graph paper. 

Ques-10. Describe the determination of the boiling point of water and point out the boiling point in graph paper.

Ques-11. Draw heating curve and describe various physical states on it. 

Ques-12. What is the relation between change of states of matter and latent heat? 

Ques-13. What do you mean by sublimation? Draw heating and cooling curves for volatile substances.  
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Fig: KMnO4 Particles







Fig: H2O Particles
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Fig: Cooling curve of CO2
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Fig : Heating curve of unknown compound
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Fig (ii)
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Fig : Sublimation of I2
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Fig: Heating curve
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Fig: For water
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