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B IMPORTANT TERMS AND DEFINITIONS

L. Matter: Anything that has weight and occupies space is called matter. Gas is also 2 matter of we
can say that gas is a state of matter.

2. States of Matter: There are three states of matter,
C (1) Solid (if) Liquid (iii) Gas.
3. Comparison in the properties of solid, liquid and gas,
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compressing, the gas mOIec::e és the gases have maximum intermolecular space. therefore, on
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have the minimum Seindy ¥+ As gases have the smallest mass per unit volume, therefore. they

(iv) Gases easily undergo diffusion: Gases read

| each other to C

form ho.mngeneous mixture as they have maximum intermolecular spaces.
/5. Gas Laws: Gas laws describe the behaviour of a
and volume.

be explained on the basis of kinetic

nite volnm.e: The molecules in gases are far apart from
¢ of attraction is minimum and hence gases occupy the

ily undergo intermixing when kept in contact with

gas under the conditions of pressure, temperature
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The variables used during gas laws are the pressure (P), temperature (7) and volume (V).
' (i) Units of Temperature:

(@ Sestgius (°C) (b) Kelvin (K)
Relationship between Celsius and Kelvin:
K =°C + 273
b. L mil e u LC=K-213 .
For example; Conversion of temperature on the Celsius scale to the Kelvin scale:
0°C =0 + 273 = 23K (b) -273°C = 273+ 213 =0K
= 100 + 273 = 313K (d) 200°C = 200 + 273 = 4T3 K

(b) Cubic centimetre (cm’)

setween litre, millilitre and cubic cenlimetrc:‘
1 1 litre = 1000 mL = 1000 ¢y

| mL=1cm'

'

) (b) cm of Mercury (Hg) (cm of Hg)
tm

(Hg) (mm of Hg)
Atmosphere and Mercury:
sphere = 76 cm of Hg =
s that at constant temperature,

760 mm of Hg = 760 of He

the volume of a given mMass of a dry gas
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= PV = I\V
Hence, Boyle's law equation is P Vi = £2'3 — Final pressure, V, = Fip,
/ where P = Initial pressure, V; — Initial volume, P> = Final pre 2 = Final volyp,.
.maining constant, the volume of the g8 is
Charles’ law. . dncc”

7. Charles’ law

8.

<,

10.

11.
12. Gas Equation: By combining Boyle’s law and Charles’ law, the perfect gas equation can be derived

Pressure of an enclosed mass of a dry gas ¢ as
This law is known

proportional to absolute temperature. (
at ¢
“““dm/

VaT
= Volume of the dry gas and 7" = Temperatyre of the
(“erc A s cong [
dny

where
= V=KT
V ,
= LIS
T
Ve \F

Hence, Charles' law equation is —
L

= Final volume, 7, = Initial temperature, 75 = Final temperay,

where V| = Initial volume, ¥
Kelvin Scale: The new umpcmlurc scale on which the zero is at — 273 °C, such that eacp degre

on it is equal to one degree on the Celsius is called the Kelvin scale.
Absolute zero: It is the last or the lowest limit of temperature at which the volume becomes lhcomlc‘,"\
zero. The temperature for absolute zero is — 273 °C.

The standard temperature is 0 °C or 273 K.
The standard pressure is 760 mm of Hg or 76 cm of Hg or 1 atmosphere

as follows:
According to Boyle's law
1
According to Charles’ law
VT )

‘Combining Boyle’s law (i) and Charles’ law (i), we get

(where K is constant)

Final pressure, V) = Initial volume, ¥V, = Final volume,
T, = Final temperature.




ﬁ};_x SOLVED QUESTIONS

QL At constant temperature g gas o
ccu

s d { 2 ) pies .
Find at what pressure its volume @ volume of 2000 cm® at a pressure of 740 mm of mercury

Ans: Initial volume of the gas, 1, = ’(::'" ht; 500 em®,
Initial pressure of the pas bt £
the gas, P, = 740 mm Hg

Final volume of the gas, 17, = 500 o
. M IO m’
Final pressure of the gas, P, = 9

: g1 72 Y
. According to Boyle's law

PV, =PV
I -~ 2
=5 740 x 2000 = P, x 500
- 2000 x 740
P, = = )
> =00 2960 mm Hg.

2. A gas oce
Q R :prhe :epite:clhtl initial volume of 400 cm® at a pressure Z. If the pressure is changed to 3
5 y volume of the gas was found to be 200 em’. Calculate the value of Z.
Ans. Given, P, = Z, P, =5 aum, V, = 400 em’, ¥V, = 200 em®

. Using Boyle's law, PV, =PV,
= Z x 400 =5 x 200
L 5%200
==X Z=—— =25am
400

(Q.3. Calculate the pressure of 2.5 litre of dry hydrogen gas, if it occupies a volume of 3 litres at
1.2 atmosphere. Assume that the temperature remains constant.
Ans. Here, P, = 2, V) = 2.5 litres, P, = 1.2 atm, ¥, = 3.0 litres
Now, PV, =P Vi
P, X 25= 1.2 x 3.0
1230 sy,
( = P, = _—52— = 1.44 atm .
Q4. At constant temperature, a gas is at a pressure of 540 mm of mercury. At what pressure its volume
decreases by 60%. ’
Ans. Let the initial volume of gas (V)

60
- 60% of initial volume = 00X

=

=X
= (.6

The final volume of gas (V3) =¥ = 0.6y = 0.4x

TR
The initial pressure of gas (P)) = 540 mm Hg
Final pressure of gas Py) ="
- 'l-jin -+ P1V|=”2V2

‘9s

p PV, _ 540XX _ 4350 mm Hg
i v, 0.4 x

was found 400 cm’, when pressure Was 520 mm of H
the new volume of the gas.

= 400 em’

— 520 mm Hg

30
oy N = 156 mm Hg
_pressm?e—-S'Zﬂxlm R

g. If the pressure
o of certain gas
d by 30%, find
ume of gas. V'

re of gas. Py







» Carbon dioxide oegy ies ———
of 700 mm Hg, PIES 3 volume of 336 cm?
asTp

A Given, ”l = 76() mm Hg‘ p,

Find js volume at 20
T, =20 + 273 = 293 K o 2 e V' -

“C and at a pressure

$ 336 ecm?, v, = 9
. . = & 'r —
According 10 Perfecy Gas Cquatj 2 1 =28 K,
: alion

m — P: Vﬂ
ey
= 7 ,
160x336 _ 700V,
273 293
V, = 760 % 336 x 203
B 273 x 700
. 74820480

V, =
2 = 3t 9 3
191100 J1.525 em’.

i
Q10 2.5 dm” of dry nitrogen gas is coll
Find the volume of gas at S.T ;u ected at a temperature of 27 °C and a pressure of 740 mm Hy,
Ans. Given, P, = 740 m _
T, = 273: K m Hg, P, = 760 mm Hg, V¥, = 25 dm®, ¥, = 2, T, = 27 + 273 K = 300 K,
PV w iV
1 T,
740x25  T160xV,
=9 = 2
300 273
740 % 2.5 X 273
— V., R
- 760 % 300
505050 3
V= = 2215 dm
= 2= 228000
Ql1. 6 dm’® of a dry gas at temperature of 27 °C has pressure of 700 mm Hg. Find the volume of ga
at S.T.R ’ » :
s f = > Vo= = = ()
Aus. Given: P, = 700 mm He, P, = 760 mm Hg ¥, = 6 dnt. V5= % T, 27 + 213K = 300K
T, =213K
i BV _BY
T bl
200x6 _ 160%V
300 2 273

700x6x%273 _ 1146600 _ 53 gm’.
V2= 3p0x760 228000

°C lul
d temperature 27 (C is found to occupy a vo
o R 5 (Aqueous tension at 27°C is 15 mm |

100 Cms. V2 =7

trogen at a pressure of
3 Find the volume of dry nitrogen gas at ST
= T Hg, P, = 760 mm He, ¥ =



760 % V4

685 x 100 _ 5
: e T -
W gesx100x273 _ 187005 _ o cm’,
- vy = 300 x 760 2280 ¢
Ivin temperature.

Q13 Convert the following temperature “n fo, :co " I‘e(iv) 5°C ) 10 °C

() =100 °C (i) 273°C  (iid) ) 278 K v) 283
Ans. (1) 173 K (if) 546 K (iii) 293 K i ; §

ressure in doubled?
Q.14 State Boyle's law. What happens when is inversely proportional to the volume
AL constant temperature, pressure of a gas IS INVE '

Ans. "
P = (At COnstap, n
|
or P=K Vv
= PV =K

When pressure is doubled, then volume becomes half.
QI5. Plot a graph showing the verification of Boyle's law. i
Ans.  Bovle's law can be verified by plotting graph of V vs. P

........

e

I

Q.16. A gas occupies 400 cm® under 760 mm Hg pressure. Find under what pressure the gas will ocupy
380 em’, the temperature remains constant.

Ans. Given. P, = 760 mm Hg, ¥, = 400 cm?. Py=2V, = 380 em?®

Using Boyle's la., PV, =PV,
= 760 Xx 400 = P, x 380
760 x
L > Py= To“oq = 800 mm Hg,

- The required pressure is 800 mm Hg or 80 cm Hy,
S 0ni oo OB€ Option is correct. Write the correct optioh




Ans.

Q.23.

(v) The standard temperature js
(a) 273 °C
(¢) Both of these

(v) The temperature for absolyte
(@) =273 °C
(c) =273 K

(1) (b) (16) (b)

(h) 273 K
(d) None of these
zero is
(h) =270 °C
(d) =270 K
(i) (a) (i) (h) (v) (a)

. Account how temperature and molecular motion are inter-related?

As the temperature |
! \‘\ ¢ te .pu ature increases the molecules gain K.E. (kinetic energy) and start moving faster.
 Convert: (i) 285 °C in kelvin (ii) 365 K in °C

() 285 + 273 = 558 K
(1) 365 =273 = 92 °C.

. Discuss the relationship between kelvin and Celsius scales of temperature?
, K= °C + 273,

. What is S.T.E. or NJT.P. and what are its values?

It is the standard or normal condition of temperature and pressure.
Temperature = 273 K
Pressure = 760 mm Hg or 76 cm Hg.
Define the behayiour of gases in terms of molecular motion?

The molecules of gases are far apart from each other, therefore, the intermolecular force of
attraction is minimum or negligible. Hence the molecules move in all possible directions.

Why pressure and temperature should be given while providing the volume of a gas?

Ans, (Volnme is inversely related to pressure and directly related to absolute temperature.
(.24, State your answer.

(a) Gases are highly compressible.

(b) Pressure cookers are widely used in hilly areas.

ure is exerted by gas in all direction.

easily under go diffusion.

and liguids have higher density compared o gases.

neither definite shape nor definite volume.

‘of gases, the molecules are far apart from each other, therefore. the intermolecular
‘maximum thus, gases can be compressed.

altitudes or in hilly areas, the pressure decreases. So, the boiling point of the
_ therefore, pressure cooker is used for cooking of food.

iles of gases move randomly in all possible directions, thus exerting pressure as
ofined as force acting per unit area. Hence pressure of a gas or its impact can
on the walls of container per unit area.

gases have maximum intermolecular space.

the molecules are closely packed. In the case of liquids, the molecules are
whereas in gases, the molecules are far apart from each other. Thus, it is
he molecules per unit volume decrease and hence the density also decreases.




o is maximum and intermolegy, "
) ) experienc Teg
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In the case of gases: l_ : o
? is minimum Of negllglhlfl ~H(;cﬁ
therefore, they neither have
Q.25. Convert the following in Celsius: " - ) 368 K
. -273 =-88°C
(a) 287 K (b) 33 (©) 185
Ans. (a) 287-213=14°C () 33-

AL\ PRACTICE QUESTIONS

. initially, the gas is
- volume is 250 mL in1 CXpang
St W f a gas, when its VO erature durin “dyy
- (();lllc('l)l(l)‘(i)wm‘tt'l?ll:ﬁ\u; ep:)cssugrc of 0.4 atmosphere. FECIRP & the TCactioy l\“.\

constant. mercury occuni
4 gas at a pressure of 750 mm of Y Oceupies a yoyp,
2. At a constanl temperature, a gas

oy

ressure.

em’. If volume is decreased by 40%, find the new p e Lhiahiter et g Iy

3. A gas is enclosed in a vessel at standafd tempcrature.essuwre W const;nt Volume
gas will be 1/6 of its initial volume, given that the pr '

4. Match the following:

273 = -240°C (@) 36&,2.,&
"t

of ¢

Column 1 Golumtn'Il
il g
(1) Boyle's law (@) T %
PV _ BV
(if) Charles’ law (b) T
(i1t) Perfect gas equation (c) PV, =P, V,
S. Fill in the blanks.
(1) 1 Atmosphere = ecmHg=__  mm Hg
(ii) 1 litre = mlL = cm’.
(1) Normal temperature - 273 K = 0
(iv) Gases have density. ‘

(v) Gases have neither definite ____nor definite _
6. A sample of a gas has a volume of 160 mL at a pressure of 864 mm Hg at a certain temperit
What will be the volume if the pressure is changed to 1440 mm Hg keeping temperature constd
7. Convert the following temperature on the Kelvin Scale to the Celsius Scale.
© OIOK @) BSK @) 20K @) 10K () 446 K
8. Convert the following in kelvin;
51°C (b) 95 °C

of a gas at SfPéit I
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Self Evaluation Tegy

_\“

| State
(i) Boyle's law

(1) Charles’ law
, N ‘h 2 . - . .
s Mo :‘:dm"y which is constant in (i) Boyle's law (ii) Charles' |
What wi ¢ the pressure requi arles’ law,
N . UI .,
came temperature, quired to reduce 600 mL of a dry gas at 750 mm pressure to 500 mL at the

4 Match the following:

Column 1
(Temperature in Celsius) Column 11
. (Temperature in Kelvin)

(1) 0°C .

i 21 :‘;; 293 :

(uif) =273 °C ©) 290K

(iv) 20 °C @ 0K

(v) 17 °C (©) 213K

Level 2
5. Write the value of standard pressure in
(/) atm (i) mm Hg (i) em Hg
6. The volume of a sample of gas is 12,5 mL at a pressure of 38
7.5 mL, keeping temperature constant?
7. Convert the following temperature 1o kelvin.

cm Hg. At what pressure will the volume be

(i) 15°C (i) 200 °C
(iif) 40 °C (iv) 25°C
(v) 173 °C
8. Convert the following temperature to Celsius.
(i) 486 K (i) 209K
(iii) 590 K (iv) 89K
() 150K
Level 3
l.u ! o I sas is heated from 18.5 °C 1o 96 °C at constant pressure. Calculate the new volume 0

¢ yolume of the gas ‘A at S.TR2

> and 6 atm. What will be 10 .
it ascends into higher space?

balloon become larger and larger a8 It &
ly adopted for the chemical calculation- Why?



