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nit 5: Physical States of Matte

Exercise Questions

Exercise Multiple Choice Question Answers

How many times liquids are denser than gases?

(a) 100 times (b) 1000 times (¢) 10,000 times (V10 J times
Gases are the lightest form of matter and their densities are expies. " in terms of:
(a) mg cm? (b) gem™? (c) gdm™ kgdm™?

At freezing point which one of the following coexists in dyn- ‘¢ eq..ilibrium:
(a) Gas and solid (b) liquid and gas (¢c) liquidana . “d all of these.
Solid particles possess which one of the following motions?

(a) Rotational motions (b) vibrational moti ..

(¢) Translational motions (d) both translatior.  d v. srational motions
Which one of the following is not amorphous?

(a) Rubber (b) plastic (¢)glas (d) glucose.
One atmospheric pressure is equal to how many . ~a's:

(a) 101325 (b) 10325 (¢) 106075 (d) 10523

In the evaporation process, liquid moleculrs whici. {eave the surface of the liquid
have:

(a) Very low energy (b) moderate energy  ¢) very high energy  (d) none of these
Which one of the following gas diffuses ~te-?

(a) Hydrogen (b) helium (c) fluorine (d) chlorine
Which one of the following does not a1.  the boiling point?

(a) Intermolecular forces (b) external pressure

(¢) Nature of liquid (d) initial temperature of liquid
Density of a gas increases, v - its:

(a) Temperature is increaser (b) pressure is increased

(¢) Volume 1s kept constant (d) none of these

The vapour pressure cfa. 1id increases with the:

(a) Increase of pressure (b) increase of temperature

(c) Increase of inter...  ~ular forces (d) increase of polarity of molecules




Q.1
Ans:

Q.2
Ans:

Q.3
Ans:

Q.4
Ans:

Exercise Short Question Answers

What is diffusion, explain with an example?
The spontaneous mixing of particles of a substance by random motion and collisions,
1o form a homogeneous mixture is called diffusion.

OR
Movement of molecules of a substance from the region of higher cc—cem. .on to the
region of lower concentration is called diffusion.
Example: When a few drops of ink are added in beaker of * ‘ter, . ™olecules move
around and after a while spread in whole of the beaker. Thwis d.. ~1on .as taken place.

Define standard atmospheric pressure. What are its unit,:  wicis related to Pascal?
Standard atmospheric pressure:

It is the pressure exerted by the atmosphere at the sea '™ 1. *. is defined as the pressure
exerted by a mercury column of 760mm height at ~a tc 1”. It is sufficient pressure to
support a column of mercury 760mm in height at sea . '

Units:

i. One atmosphere (1 atm): 1 atm is called st nd~~" pressure

ii. One pascal (1 Pa)

latm =760mmHg = 760torr = 10132 >.m™ = 101325Pa
S lnuadg = ltorr
INm 2 = 1Pa)

Why are the densities of ga lower than that of liquids?

Gases have lower densities *"an «  .ities of liquids. It is due to the light mass and more
volume occupied by the gases. ~other reason for lower densities of gases is negligible
intermolecular forces an.  the gases molecules. On the other hand liquid molecules
are closely spaced and = e s ‘ong intermolecular forces.

What doyoun an  _vaporation, how it is affected by surface area?
Evaporation-

“The process of «. iging of a liquid into a gas phase is called evaporation.”

Affect of su. -e area on evaporation:

Evaporatica ‘s 1 surface phenomenon. Greater is surface area, greater is evaporation
and vice versa.



Q.5
Ans:

Q.6
Ans:

Q.7
Ans:

Q.1
Ans:

Q.2
Ans:
Q.3
Ans:
Q4
Ans:

Q.5
Ans:

Q.6
Ans:

Q.1

Define the term allotropy with examples.

Allotropy:

“The existence of an element in more than one forms, in same physical state is called
allotropy. ™

Examples:

i. Oxygen has two allotropic forms i.e. oxygen (O2) and ozone (O3).

ii. Three allotropic forms of carbon are: Diamond, graphite and buckv " ~1ls.

In which form sulphur exists at 100°C?
Sulphur exists in monoclinic form at 100°C

What is the relationship between evaporation and bo.. ~ po.. . of a liquid?
Relationship between evaporation and boiling point:

If the boiling point of a liquid is high, its evaporatiors . . Because intermolecular
forces are high in the liquid which have high boiling p.  *s. ir'boiling point is low then
evaporation 1s high.

Exercise L.ong Quesion / 1swers

Define Boyle's law and verify it with . =¥ mple.

See Q. No. 2 (Subjective Part, Lon ™Miestions Answers)

Define and explain Charles law of g

See Q. No. 3 (Subjective Part, I ong ‘uestions Answers)

What is vapour pressure and .~ i’ is affected by intermolecular forces.
See Q. No. 9 (Subjective Pc.. ~ ong Questions Answers)

Define boiling point and o e. plain, how it is affected by different factors.
See Q. No. 10 (Subjecti*= Par. Long Questions Answers)

Describe the phenc men. ' of diffusion in liquids along with factors which
influence it.

See Q. No. 12 (Snibje  ve Part, Long Questions Answers)

Differentiate bet en rystalline and amorphous solids.

See Q. No. 15 Subjective Part, Long Questions Answers)

Exercise Solved Numericals

Convert the following units:
a. 850 mm Hg to atm

b. 205000 Pa to atm

¢. 560 torr to cm Hg




Solution:

a. 850 mmHg to atm

b. 205000 Pa to atm

¢. 560 torr to cm Hg

d. 1.25 atm to Pa

760mmHg

Immhg =

850mmHg

101325Pa =
1Pa =

205000Pa =

760 torr =

1 torr =

560 torr

1 atm =
1.25 at ..

Q.2 Convert the follov i, mits.

a. 750°C to K

Solution:

a. 750°C to K

latm

1
—atm
760

L x 850arm
760
1.12atm
latm
1
atm
101325

101325
2.02 atm

760 mmHg
76 cn He

76
—  ~mHeo

- — o0cmHg

760
5¢ ng

~01325Pa
1.25x101325Pa
126656 Pa

b. 50°C to K ¢. 100 K to °C
T (°C) =750 °C
T(K) =7

T (K) =TEC)+273

7130+ 273
1023K

x 20500M at..

d. 172 K to °C



b. 150°C to K

T(°C) =150°C
TK) =2
T(K) =T(°C)+ 273
— 150 + 273
= 423
¢. 100 K to °C
T(K) =100K
T (°C) =2
T(°C) =T(K) - 273.15
= 100 — 273
= 173
d. 172 K to °C
T®K) =172K
TEC) =7
TG = TiK)—273
=172 — 273

=—101°C

Q.3 A gas at pressure 912 mm of Hg has v)lu ae 4.0cm’®. What will be its volume at

0.4 atm.
Given Data:

P =912 mm Hg = 4&3]620121?:11:@
= 1.2 atm
=450 cm®
P = 0.4 atm
Required:
Va =7
Using the equation of L Te’s. Law:
PiVi =PV3
Solution:
By putting the ' .lue..
7 atm x 450 cm?® =0.4 atm x V3
- _ 1.2 atm x 450 cm’
04 atm
12 3
V2 =7 X 450 cmy
Vs =3 % 450 cm®
V2 = 1350 cm’®



Q.4 A gas occupies a volume of 800 ¢cm

5 at 1 atm, when it is allowed to expand up

to 1200 cm® what will be its pressure in mm of Hg,

Given Data:

P, =1 atm
Vi =800 cm®
V2 = 1200 cm®
Required:
P> =7
Using the equation of Boyle’s Law:
PiVi =PV
Solution:
By putting the values
1 atm x 800 cm® =P3 x 1200 cm®
P, _ 1 atm x 800 cm’
1200 cm®
P> =§ cm’
P2 =0.667 atm
As L atm =760mmHg
So 0.66 atm = 7060%0.60Muuulg
=506.6 “nmF

Q.5 Itis desired to increase the volum¢ fa. 4 amount of gas from 87.5 to 118 cm’

while holding the pressure constaut. ™t would be the final temperature if the

"initial temperature is 23°C.
Given Data:

V]
TT
Required:
T
By using the equation of  rle s law
Vi
T

Solution TV,
Or

By puttin, h> .+ aes
T
i

-87.5 cm®
=118 em’®
=23°C (23+273) K = 296K

~ 118em’ x 296K
- 875cm’
= 399K

T2 can be converted into Celsius scale as:

T-

=299-273=126"C



Q.6 A sample of gas is cooled at constant pressure from 30°C to 10°C. Comment:
a. Will the volume of the gas decrease to one third of its original volume?
b. If not, then by what ratio will the volume decrease?

Solution:
a.
T, =30°C = (30+273) K=303K
T, =10°C = (10+273)K = 283K
Vi =1dm?’
Required: V, =17
Solution:
By using the equation of Charle’s law
Vi Va
T T
ViV
T: T,
Y, s Vg I
2 T
By putting the values
_1dm’ .
303K
Va =0.93dm’

The volume of gas will not decrease to one th rd ~* *ts uriginal volume.
(b) The volume decreases in the ration 1:0.93.

Q.7 A balloon that contains 1.6 dm® of aix tandard temperature and pressure is taken

under water to_a depth _at w'ici. s _pressure increases to 3.0 atm. Suppose that
temperature remain unchange wh: t would be the new volume of the balloon. Does
it contract or expand?

Given Data:

=1 atm
Vi =1.6 dm’
P> =3.0 atm
Required:
Vz = r)
Solution:
By using the e 1ation of Boyle’s law
PV, =PV,
By puttinc,  ~valuzs
atm x 1.6 dm =3 atm x V>,
1 atm x 1.6 dm®
Va - 3 atm
V, =053 dm®

The new volume of balloon is 0.55dm’. It will contract.



Q.8 A sample of neon gas occupies 75.0 cm® at very low pressure of 0.4 atm. Assuming

temperature remain constant what would be the volume at 1.0 atm pressure?

Given Data:

P =0.4 atm
Vi =75.0 cm®
P, =1 atm
Required:
Vs =7?
Solution
By using the equation of Boyle’s law
PiVy =PV,

By putting the values
0.4 atm x 7S cm® =1 atm x V,
0.4 atm x 75 cm’®
B | atm

V> =30 cm?

0.9 A gas occupies a volume of 35.0 dm® at 17°C If . * gas temperature rises to
34°C at constant pressure, would vou expect ~ yolume to double? If not

calculate the new volume.

Given Data:
T =17°C
=273 17- 290K
Vl =3. "Tl3
T, 34 “o
=. Y -34=307K
Required:
Vz —
Solution:

Volume will not be doubled hsca.  *he absolute temperature is not doubled.
By using the equation of Chai. ~law

By putting the values
dm® V,

20K 307K '

~35dm’ x 307K
N 290 K

\!
37dm’ =V,

Q.9 The largest moon of Saturn, is Titan. It has atmospheric pressure of 1.6x10° Pa. What

is the atmospheric pressure in atm? Is it hisher than earth's atmospheric pressure?

Solution:
We know that
latm = 101325 Pa



Atmospheric pressure of titan in Pascal =1.6x10°Pa.
_1.ex10
101325
= 1.58atm
Thus the atmosphere pressure of titan (1.58 atm) 1s greater than the atmospheric pressure
of earth (1.0atm).

Atmospheric pressure of titan in atm



