
CHEMISTRY

BOOKS - MTG IIT JEE FOUNDATION

MOLE CONCEPT, STOICHIOMETRY AND

BEHAVIOUR OF GASES

Illustrations

1. 5.975 g of the higher oxide of metal gave 5.575 g

lower oxide on heating. The quantity of the lower

oxide gave 5.175 g of metal on reduction. Prove that

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_7algCjn5wKkP


these results are in accordance with the law of

multiple proportion.

View Text Solution

2. 2.16 of copper metal when treated with nitric acid

followed by ignition of the nitrate gave 2.70 g of

copper oxide. In another experiment 1.15 g of copper

oxide upon reduction with hydrogen gave 0.92 g of

copper. Show that the above data illustrate the Law of

De�nite Proportions.

Watch Video Solution

https://dl.doubtnut.com/l/_7algCjn5wKkP
https://dl.doubtnut.com/l/_Roc5iBCOXmXE


3. Explain Dalton's atomic theory of matter on the

basis of law of chemical combination and other related

chemical observations.

Watch Video Solution

4. Calculate number of moles in 392 grams of sulphuric

acid.

Watch Video Solution

5. Calculate the mass of 0.1 mole of .

Watch Video Solution

KNO3

https://dl.doubtnut.com/l/_Pxe0E6rPB5HF
https://dl.doubtnut.com/l/_YWL4R1t6SHqx
https://dl.doubtnut.com/l/_94cLOh7x5rgb


6. Calculate the number of atoms in 52 moles of He.

Watch Video Solution

7. Calculate the volume at STP occupied by 14 g of .

Watch Video Solution

N2

8. A compound of C, H, Cl has molecular formula of

. Its vapour density is 49.5. Calculate its total

molecular mass without addition of mass of elements.

Watch Video Solution

C2H4Cl2

https://dl.doubtnut.com/l/_94cLOh7x5rgb
https://dl.doubtnut.com/l/_hrVf2DyUGiBq
https://dl.doubtnut.com/l/_TQNqvqBo2vSu
https://dl.doubtnut.com/l/_6EXfzqUlWDTZ


9. Calculate the atomic mass of chromium, in 

having 26.78% of Cr.

Watch Video Solution

K2CrO4

10. A compound was found to have 78.2% boron and

21.8% of hydrogen. Its molar mass was determined to

be 27.6 g . What is the empirical and molecular

formula of the compound.

Watch Video Solution

mol− 1

https://dl.doubtnut.com/l/_6EXfzqUlWDTZ
https://dl.doubtnut.com/l/_w3eBH98LNfMB
https://dl.doubtnut.com/l/_QwKRGtZ0bEjG


11. Determine the percentage composition of

potassium nitrate .

Watch Video Solution

(KNO3)

12. Calculate the mass of iron which will be converted

into its oxide  by the action of 18 g of steam

on it.

Watch Video Solution

(Fe3O4)

13. Calculate The volume of oxygen at STP obtained by

decomposing 12.26 of .KClO3

https://dl.doubtnut.com/l/_eA5GQFdj68tP
https://dl.doubtnut.com/l/_k9cLErYFbSJh
https://dl.doubtnut.com/l/_FV1ijWMss8m0


Watch Video Solution

14. 3.0 g of  reacts with 29.0 g of  to yield .  

Which is the limiting reactant?

Watch Video Solution

H2 O2 H2O

15. 3.0 g of  reacts with 29.0 g of  to yield .  

Calculate the maximum amount of  that can be

formed.

Watch Video Solution

H2 O2 H2O

H2O

https://dl.doubtnut.com/l/_FV1ijWMss8m0
https://dl.doubtnut.com/l/_HIpywQPhQTM9
https://dl.doubtnut.com/l/_9F0QyUwWUW8G


16. 3.0 g of  reacts with 29.0 g of  to yield .  

Calculate the amount of one of the reactants which

remains unreacted.

Watch Video Solution

H2 O2 H2O

17. What is the concentration of sugar  in 

 if its  are dissolved in enough water to

make a �nal volume up to ?

Watch Video Solution

(C12H22O11)

molL− 1 20g

2L

https://dl.doubtnut.com/l/_LJWKVkeBmltR
https://dl.doubtnut.com/l/_DzNz4YScFsVd


18. Calculate the mole fraction of ethanol if 9.2 g of it is

mixed with 1.8 g water.

Watch Video Solution

19. The volumes of ozone and chlorine di�using in the

same time are  and , respectively. If the

molecular weight of chlorine is , calculate the

molecular weight of ozone.

Watch Video Solution

35mL 29mL

71

20. Which will di�use faster, ammonia or ?CO2

https://dl.doubtnut.com/l/_kEtdQudU0XH7
https://dl.doubtnut.com/l/_VxCtth1YdO3z
https://dl.doubtnut.com/l/_WM6Kzs4qSQre


Watch Video Solution

21. A 8 litre container has gas at 14 atm. Container is

connected to another empty vessel of volume 20 litres.

Find the pressure exerted by the gas in the new

system at constant temperature.

Watch Video Solution

22. At what temperature, the volume of a given

amount of gas at  becomes twice when pressure

is kept constant?

Watch Video Solution

25∘ C

https://dl.doubtnut.com/l/_WM6Kzs4qSQre
https://dl.doubtnut.com/l/_oj8oK59kMPdx
https://dl.doubtnut.com/l/_vBWPlNHUPUIE


Solved Examples

23. 4 gram oxygen and 2 gram hydrogen are kept in a

one-litre container at . Calculate the total

pressure.

Watch Video Solution

0∘ C

1. Why do atomic masses of most of the elements in

atomic mass units involve fractions?

Watch Video Solution

https://dl.doubtnut.com/l/_vBWPlNHUPUIE
https://dl.doubtnut.com/l/_XYsoz91D96Pq
https://dl.doubtnut.com/l/_crLbbLNW3zcl
https://dl.doubtnut.com/l/_nchBvyDpqknp


2. Silver is a very precious metal and is used in

Jewellery. One million atoms of silver weigh

g. Calculate the atomic mass of silver.

Watch Video Solution

1.79 × 10− 16

3. The density d of a gas is doubled due to

compression. What is the pressure after compression

if the initial pressure is in P units?

Watch Video Solution

4. In three moles of ethane , calculate :  

Number of moles of carbon atoms

(C2H6)

https://dl.doubtnut.com/l/_nchBvyDpqknp
https://dl.doubtnut.com/l/_vmoE127fjKoe
https://dl.doubtnut.com/l/_SZw4Ns38WSsv


Watch Video Solution

5. In three moles of ethane , calculate :  

Number of moles of hydrogen atoms

Watch Video Solution

(C2H6)

6. In three moles of ethane , calculate :  

Number of molecules of ethane.

Watch Video Solution

(C2H6)

https://dl.doubtnut.com/l/_SZw4Ns38WSsv
https://dl.doubtnut.com/l/_jR5xcBYup3jB
https://dl.doubtnut.com/l/_0sIbgzb109j1


7. Volume of a solution chagnes with chagne in

temperature, then what will the molality of the

solution be a�ected by temperature? Give reason for

your answer.

Watch Video Solution

8. An atom of an element weighs  g.

Calculate g atoms of element in 40 kg-

Watch Video Solution

6.644 × 10− 23

https://dl.doubtnut.com/l/_Mi8z2PMFYU79
https://dl.doubtnut.com/l/_ZZ6MljUgXJ8u


9. How many moles of nitrogen are needed to produce

8.2 moles of ammonia by reaction with hydrogen ?

Watch Video Solution

10. At �xed temperature and  pressure, the

density of a gas is . At the same temperature and

 pressure, what is the density of the gas?

Watch Video Solution

600mm

42

700mm

11. A polymer containing iron has 0.165% by weight of

metal in it. Its molecular weight is 67200. Find out the

https://dl.doubtnut.com/l/_8RkyTvSHi7DU
https://dl.doubtnut.com/l/_PE8VNTUqGfTf
https://dl.doubtnut.com/l/_gqqYIWiA7No6


number of iron atoms present in each molecule of it.

Watch Video Solution

12. 2.82 g of glucose (molar mass = 180) is dissolved in

30 g of water. Calculate (a) the molality.

Watch Video Solution

13. 2.82 g of glucose (molar mass = 180) is dissolved in

30 g of water. Calculate (b) mole fraction of glucose

and water.

Watch Video Solution

https://dl.doubtnut.com/l/_gqqYIWiA7No6
https://dl.doubtnut.com/l/_WuwBIvzn3VX6
https://dl.doubtnut.com/l/_iNZmKc4p6gW2


Exercise Mcq

1. One mole of helium gas represents

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

6.023 × 1023He

6.023 × 1023He2

3.011 × 1023He2

12.069 × 1023He

https://dl.doubtnut.com/l/_IXSWQS2H0ftS


2. The modern basis of expressing atomic and

molecular masses is based on

A. O - 16

B. H - 1

C. C - 12

D. Cl - 35.5

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_KwyjxrEepksU


3. One mole of glucose contains _________ moles of

carbon.

A. one

B. six

C. twelve

D. two

Answer: B

Watch Video Solution

4. One mole of  containsCO2

https://dl.doubtnut.com/l/_iIySaKOaQXu6
https://dl.doubtnut.com/l/_rhO1gWrYi3hl


A.  atoms of C

B.  atoms of O

C.  molecules of 

D. 3 g atoms of 

Answer: A

Watch Video Solution

6.023 × 1023

6.023 × 1023

18.1 × 1023 CO2

CO2

5. The number of molecules in 4.25 g of ammonia is

approximately

A. 

B. 

1 × 1023

1.5 × 1023

https://dl.doubtnut.com/l/_rhO1gWrYi3hl
https://dl.doubtnut.com/l/_mnehGgDhTbNF


C. 

D. 

Answer: B

Watch Video Solution

2.0 × 1023

2.5 × 1023

6. Number of mole of  gas at  are:

A. 4.46

B. 44.6

C. 446

D. 4460

1m3 NT P

https://dl.doubtnut.com/l/_mnehGgDhTbNF
https://dl.doubtnut.com/l/_ObYdsREEYp86


Answer: B

Watch Video Solution

7. An organic compound made of C, H and N contains

20% of nitrogen. Its molecular weight is

A. 70

B. 140

C. 100

D. 65

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_ObYdsREEYp86
https://dl.doubtnut.com/l/_VPlYW5IIPjq5


8. Percentage by weight of 'M' in  is 20%. Atomic

weight of that element M is

A. 26.6

B. 13

C. 40

D. 10.4

Answer: A

Watch Video Solution

MCl3

https://dl.doubtnut.com/l/_VPlYW5IIPjq5
https://dl.doubtnut.com/l/_BRIwawODw3rW


9.  atoms of an element weigh 6.9 g. Atomic

weight of that element is

A. 290 g

B. 180 g

C. 34.4 g

D. 10.4 g

Answer: B

Watch Video Solution

2.3 × 1022

10. Number of atoms present in 1.6 g of methane is

https://dl.doubtnut.com/l/_fJF85poMMPYK
https://dl.doubtnut.com/l/_luMw4oQ8r0v0


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

6.02 × 1023

3.01 × 1023

3.01 × 1022

6.02 × 1022

11. The vapour density of a gas is 11.2. The volume

occupied by 11.2 g of the gas at STP will be

A. 22.4 L

B. 11.2 L

https://dl.doubtnut.com/l/_luMw4oQ8r0v0
https://dl.doubtnut.com/l/_imkqNzzpjfzR


C. 1 L

D. 2.25 L

Answer: B

Watch Video Solution

12. If 'M' is the molecular weight of a gas, what volume

in L at STP would be occupied by M/4 of that gas

A. 11.2

B. 22.4

C. 5.6

D. 22.4

https://dl.doubtnut.com/l/_imkqNzzpjfzR
https://dl.doubtnut.com/l/_TuTjb3qj7RNw


Answer: C

Watch Video Solution

13. Number of moles of  which contain 1.5

moles of oxygen atoms is

A. 1.5

B. 

C. 

D. 

Answer: C

Watch Video Solution

CaCO3

1.0

0.5

2.0

https://dl.doubtnut.com/l/_TuTjb3qj7RNw
https://dl.doubtnut.com/l/_XZzsmdJUSYWE


14. The empirical formula of hydrogen peroxide

is……………….

A. HO

B. 

C. 

D. 

Answer: A

Watch Video Solution

H2O2

HO2

(HO)2

https://dl.doubtnut.com/l/_XZzsmdJUSYWE
https://dl.doubtnut.com/l/_MlncnH1WXYvi


15. Which of the following is independent of

temperature of a gas?

A. Volume

B. Rate of di�usion

C. Vapour density

D. Pressure

Answer: C

View Text Solution

16. The absolute temperature of a gas

https://dl.doubtnut.com/l/_1sWz4mUXZQVA
https://dl.doubtnut.com/l/_ecqefJcy4uhW


A. is a measure of number of molecules of the gas

B. indicates nature of the gas

C. is a measure of volume of the gas

D. none of these

Answer: C

Watch Video Solution

17. Which of the following graphs relates V and T?

A. 

https://dl.doubtnut.com/l/_ecqefJcy4uhW
https://dl.doubtnut.com/l/_XpjNRqPmE0If


B. 

C. 

D. 

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_XpjNRqPmE0If


18. The mass of carbon present in 0.5 mole of

 is -

A. 1.8 g

B. 18 g

C. 3.6 g

D. 36 g

Answer: D

Watch Video Solution

K4[Fe(CN)6]

https://dl.doubtnut.com/l/_qMsMq0wBe0E2


19. How is pressure related to volume at constant

temperature?

A. 

B. 

C. 

D. No relation

Answer: B

Watch Video Solution

P ∝ V

P ∝
1

V

P = V

https://dl.doubtnut.com/l/_f5yYeqWLuTcA


20. Equal volumes of di�erent gases at any de�nite

temperature and pressure have.

A. equal atoms

B. equal masses

C. equal densities

D. equal molecules

Answer: D

Watch Video Solution

https://dl.doubtnut.com/l/_FajgLsx3AQjl


21. The value of gas contant per degree per mol is

approximately :

A. 1 cal

B. 2 cal

C. 3 cal

D. 4 cal

Answer: B

Watch Video Solution

22. The total pressure of a mixture of two gases is

https://dl.doubtnut.com/l/_hDCve3DbPVrE
https://dl.doubtnut.com/l/_iQo9Ws8jCwKQ


A. sum of partial pressures of the gases

B. di�erence in partial pressures of the gases

C. product of partial pressures of the gases.

D. ratio of partial pressures of the gases

Answer: A

Watch Video Solution

23. A gas is found to have a formula . If its

vapour density is 70, then value of x is

A. 

B. 

[CO]x

2.0

3.0

https://dl.doubtnut.com/l/_iQo9Ws8jCwKQ
https://dl.doubtnut.com/l/_emSg40ilIDVq


C. 

D. 

Answer: C

Watch Video Solution

5.0

6.0

24. In the gas equation, PV = nRT

A. V denotes volume of one mole

B. n is the number of molecules of a gas

C. n moles of gas have volume V

https://dl.doubtnut.com/l/_emSg40ilIDVq
https://dl.doubtnut.com/l/_QgY54BzdJ1VP


D. P is pressure of gas when only one mole of gas is

present

Answer: C

Watch Video Solution

25. Which one of the following plots will be a parabola

at constant temperature?

A. 

B. PV vs P

C. V vs P

D. none of these

Pvs
1

V

https://dl.doubtnut.com/l/_QgY54BzdJ1VP
https://dl.doubtnut.com/l/_ibaLYFCEj553


Answer: D

Watch Video Solution

26. The kinetic theory of gases predicts that total

kinetic energy of a gaseous assembly depends on

A. pressure of the gas

B. volume of the gas

C. temperature of the gas

D. P, V, T of the gas

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_ibaLYFCEj553
https://dl.doubtnut.com/l/_EMcLlW5sgNNY


27. Volume occupied by an ideal gas at one

atmospheric pressure and  is V ml. Its volume at

273 K will be

A. V mL

B. V/2 mL

C. 2 V mL

D. none of these

Answer: A

Watch Video Solution

0∘ C

https://dl.doubtnut.com/l/_EMcLlW5sgNNY
https://dl.doubtnut.com/l/_cqqxisEMfmOj
https://dl.doubtnut.com/l/_BRV7097iwyQD


28. When gases are heated from  to  C at

constant pressure their volumes

A. increase by same magnitude

B. become double

C. increase in the ratio of their molecular masses

D. increase but to di�erent extent

Answer: D

Watch Video Solution

20∘ 40∘

29. In the equation of state of an ideal gas `PV = nRT,

the value of universal gas constant would depend only

https://dl.doubtnut.com/l/_BRV7097iwyQD
https://dl.doubtnut.com/l/_nG6S7RFvljez


on :

A. nature of the gas

B. pressure of the gas

C. temperature of the gas

D. units of measurements

Answer: D

Watch Video Solution

30. If the absolute temperature of a gas is doubled

and the pressure is reuced to one-half, the volume of

the gas will ____________

https://dl.doubtnut.com/l/_nG6S7RFvljez
https://dl.doubtnut.com/l/_aF520cg5FHjw


A. remain unchanged

B. be doubled

C. increase four-fold

D. get reduced to 1/4th

Answer: C

Watch Video Solution

31. The percentage of nitrogen in urea is about:

A. 46

B. 85

https://dl.doubtnut.com/l/_aF520cg5FHjw
https://dl.doubtnut.com/l/_euCq3q9fVMKj


C. 18

D. 28

Answer: A

Watch Video Solution

32. To neutralise 100 mL of 0.1 N , amount of 2N

NaOH required is

A. 5 mL

B. 0.5 mL

C. 0.1 mL

D. 100 mL

H2SO4

https://dl.doubtnut.com/l/_euCq3q9fVMKj
https://dl.doubtnut.com/l/_VuwFyxV78RCu


Answer: A

Watch Video Solution

33. A metal oxide contains 60% metal . The equivalent

weight of metal is

A. 12

B. 24

C. 40

D. 48

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_VuwFyxV78RCu
https://dl.doubtnut.com/l/_RjWXiVol3iKp


34. The simplest formula of a compound containing

50% of element X (atomic mass 10) and 50% of

element Y (atomic mass 20) is

A. XY

B. 

C. 

D. 

Answer: B

Watch Video Solution

X2Y

XY3

X2Y3

https://dl.doubtnut.com/l/_RjWXiVol3iKp
https://dl.doubtnut.com/l/_n3nDScFbUmoR
https://dl.doubtnut.com/l/_JDnCBUqs4tyg


35. In a hydrocarbon the mass ratio of hydrogen to

carbon is . The empirical formula of the

hydrocarbon is

A. CH

B. 

C. 

D. 

Answer: C

Watch Video Solution

1: 3

CH2

CH4

CH3

https://dl.doubtnut.com/l/_JDnCBUqs4tyg


36. The molecular mass of a compound is 88 amu

having empirical formula of . Its molecular

formula will be

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

C2H4O

C2H4O2

C4H8O2

C8H4O2

C2H8O2

https://dl.doubtnut.com/l/_Kp2fg3IBhmNM


37. If 0.56 g KOH is present in 100 mL of solution, then

its normality will be

A. 1 N

B. 0.1 N

C. 2 N

D. 0.2 N

Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_xvqHjmQakTSE


38. To prepare 600 mL of 2 N solution of ,

volume of 10 N  required is

A. 60 mL

B. 120 mL

C. 300 mL

D. 600 mL

Answer: B

Watch Video Solution

NH4OH

NH4OH

39. Normality of an acid is equal to

https://dl.doubtnut.com/l/_k2IjCaAWb5rd
https://dl.doubtnut.com/l/_zcZomw3DTgbC


A.  acidity

B.  basicity

C.  acidity

D.  basicity

Answer: B

Watch Video Solution

M ×

M ×

m ×

m ×

40. Number of moles of solute dissolved per litre of

solution is

A. normality

B. molarity

https://dl.doubtnut.com/l/_zcZomw3DTgbC
https://dl.doubtnut.com/l/_12Y4THzng2Ta


C. molality

D. none of these

Answer: B

Watch Video Solution

41. Under similar conditions of P and T, equal volume

of all gases contains equal number of molecules. It is

A. Boyle's law

B. Charles' law

C. Gay Lussac's

D. Avogadro's law

https://dl.doubtnut.com/l/_12Y4THzng2Ta
https://dl.doubtnut.com/l/_DAAN0pAzb9uG


Answer: D

Watch Video Solution

42. Which of the following is independent of

temperature?

A. normality

B. molarity

C. molality

D. All of above

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_DAAN0pAzb9uG
https://dl.doubtnut.com/l/_8lQga9umYEkz


43. The number of moles of NaCl in  of 0.50 M

NaCl is

A. 0.250 mol

B. 2 mol

C. 0.125 mol

D. 1 mol

Answer: C

Watch Video Solution

250cm3

https://dl.doubtnut.com/l/_8lQga9umYEkz
https://dl.doubtnut.com/l/_bbzVE72jagof


44. A solution is prepared by dissolving 10 g of NaOH

in 100 mL of solution. Its molarity is

A. 1.0 M

B. 2.5 M

C. 1.5 M

D. 4.0 M

Answer: B

Watch Video Solution

45. The empirical formula of sucrose is :

https://dl.doubtnut.com/l/_53F89AFYESKR
https://dl.doubtnut.com/l/_kZV6ECi5v44V


A. 

B. CHO

C. 

D. 

Answer: C

Watch Video Solution

CH2O

C12H22O11

C(H2O)2

46. Which one of the following is not the standard for

atomic mass?

A. 

B. 

1
1H

12
6 C

https://dl.doubtnut.com/l/_kZV6ECi5v44V
https://dl.doubtnut.com/l/_gS9ZPAfTivmj


C. 

D. 

Answer: C

Watch Video Solution

14
6 C

16
8 O

47. Mole fraction of sugar, if 34.2 g of sugar is

dissolved in 180 g of water is

A. 

B. 

C. 

D. 

0.0099

0.099

0.99

9.90

https://dl.doubtnut.com/l/_gS9ZPAfTivmj
https://dl.doubtnut.com/l/_g7cTsoLZch5C


Answer: A

Watch Video Solution

48. Which of the following contains more molecules?

A. 1 g 

B. 1 g 

C. 1 g 

D. 1 g 

Answer: C

Watch Video Solution

CO2

N2

H2

CH4

https://dl.doubtnut.com/l/_g7cTsoLZch5C
https://dl.doubtnut.com/l/_79CxAFGud7Vp


49. One mole of  corresponds to

A. 22.4 L at 1 atm and 

B.  atoms of hydrogen

C. 18 g

D. 1 g

Answer: C

Watch Video Solution

H2O

25∘ C

6.023 × 1023

50. The volume of 0.5 mole of gas at 1 atm pressure

and  temperature is273∘ C

https://dl.doubtnut.com/l/_6dm9jumIDgae
https://dl.doubtnut.com/l/_luUGJnBhYR1L


Exercise Match The Following

A. 22.4 L

B. 11.2 L

C. 44.8 L

D. 5.6 L

Answer: A

Watch Video Solution

https://dl.doubtnut.com/l/_luUGJnBhYR1L


1. 

A. P-1, Q-3, R-2, S-4

B. P-4, Q-3, R-1, S-2

C. P-3, Q-2, R-4, S-1

D. P-2, Q-1, R-4, S-3

Answer: B

Watch Video Solution

List-I List-II

(P) Charles' law (1) V ∝ n

(Q) Boyle's law (2) P ∝ T

(R) Avogadro's law (3) P ∝ 1/V

(S) Gay Lussac's law (4) V ∝ T

https://dl.doubtnut.com/l/_lZub9UNhdvVV


2. 

A. P-2, Q-4, R-3, S-1

B. P-1, Q-4, R-3, S-2

C. P-3, Q-2, R-1, S-4

D. P-4, Q-1, R-2, S-3

Answer: A

Watch Video Solution

List-I List-II

(P) 12 g of carbon (1) Atomic mass unit

(Q) 28 g of nitrogen (2) Gram atom

(R) 22400 cc (3) Gram molar volume

(S) 1.67 × 10− 24g (4) Gram molecule

https://dl.doubtnut.com/l/_HQ4mxDebGPcC


3. 

A. P-3, Q-2, R-4, S-1

B. P-4, Q-3, R-1, S-2

C. P-2, Q-1, R-3, S-4

D. P-2, Q-1, R-4, S-3

Answer: D

Watch Video Solution

List-I List-II

(P) Mass of one atom of C (1) 12 × NA

(Q) Number of atoms in 144 g C (2) 12/NA

(R) 24 g of magnesium (3) 1/NA

(S) 1 atomic mass unit (4) NA

https://dl.doubtnut.com/l/_Xyt4XnXwN2Uq


4. 

A. P-1, Q-3, R-2, S-4

B. P-2, Q-4, R-1, S-3

C. P-2, Q-4, R-3, S-1

D. P-3, Q-1, R-4, S-2

Answer: C

Watch Video Solution

List-I List-II

(P) 0.1 mole (1) 9 g of water

(Q) 0.2 mole (2) 0.1 g atom of iron

(R) 0.25 mole (3) 1.5 × 1023molecules of oxygen gas

(S) 0.5 mole (4) 4480 mL of CO2  at STP

https://dl.doubtnut.com/l/_hqKyTT69NofC
https://dl.doubtnut.com/l/_cvvCtQZTfOLy


Exercise Assertion Reason Type

5. 

A. P-4, Q-1, R-3, S-2

B. P-4, Q-1, R-2, S-3

C. P-1, Q-3, R-4, S-2

D. P-2, Q-4, R-3, S-1

Answer: B

Watch Video Solution

List-I List-II

(P) Molarity (1) W(g) /GEM

(Q) Normality (2) n/W(kg)

(R) Molality (3) nA /(nA + nB)

(S) Mole fraction (4) W(g) /GMM

https://dl.doubtnut.com/l/_cvvCtQZTfOLy
https://dl.doubtnut.com/l/_dcQUk4nZ2HMm


1. Assertion : The empirical mass of ethene is half of its

molecular mass. 

Reason : The empirical formula represents the

simplest whole number ratio of various atoms present

in a compound.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

https://dl.doubtnut.com/l/_dcQUk4nZ2HMm


Answer: A

View Text Solution

2. Assertion : One atomic mass unit is de�ned as one

twelfth of the mass of one C-12 atom. 

Reason : C-12 is the least abundant isotope of carbon

and has been choosen as the standard.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

https://dl.doubtnut.com/l/_dcQUk4nZ2HMm
https://dl.doubtnut.com/l/_hi5GlxAwvNel


C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: C

Watch Video Solution

3. Assertion : Empirical and molecular formula of

 is same.  

Reason :  does not form hydrate.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

Na2CO3

Na2CO3

https://dl.doubtnut.com/l/_hi5GlxAwvNel
https://dl.doubtnut.com/l/_PtUO4x9z0O5H


B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: C

View Text Solution

4. Assertion : Both 32 g of  and 8 g of  contain

same number of molecules. 

Reason : Equal moles of two compounds contain same

number of molecules.

SO2 CH4

https://dl.doubtnut.com/l/_PtUO4x9z0O5H
https://dl.doubtnut.com/l/_29mWBWGqJwIl


A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: A

View Text Solution

5. Assertion : 1 g  and 1 g  have equal number of

atoms. 

O2 O3

https://dl.doubtnut.com/l/_29mWBWGqJwIl
https://dl.doubtnut.com/l/_Q1sMerVA4OnS


Reason : Mass of 1 mole atom is equal to its gram

atomic mass.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: A

View Text Solution

https://dl.doubtnut.com/l/_Q1sMerVA4OnS


6. Assertion : Avogadro's law holds good only under

similar conditions of temperature and pressure. 

Reason : Changes in temperature or pressure bring

about changes in volume.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: A

https://dl.doubtnut.com/l/_rBLDpWxuSjEd


View Text Solution

7. Assertion : Gram atomic mass and gram molecular

mass of all elemental substances are same. 

Reason : All metallic elements are diatomic.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

https://dl.doubtnut.com/l/_rBLDpWxuSjEd
https://dl.doubtnut.com/l/_81zXmFMDeaol


Answer: D

View Text Solution

8. Assertion : One mole of oxygen gas occupies 22.4 L

volume at STP. 

Reason : Volume of a gas depends on temperature and

pressure and also on nature of gas.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

https://dl.doubtnut.com/l/_81zXmFMDeaol
https://dl.doubtnut.com/l/_iLVc8EstM8px


C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: C

View Text Solution

9. Assertion : Plot of P vs 1/V is a straight line. 

Reason : Pressure is directly proportional to volume.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

https://dl.doubtnut.com/l/_iLVc8EstM8px
https://dl.doubtnut.com/l/_PFYYkncmh4mo


C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: C

View Text Solution

10. Assertion : Kinetic energy of a gas is independent

of temperature. 

Reason : Absolute temperature of gas is not always

.

A. If both assertion and reason are true and reason

is the correct explanation of assertion

0∘ C

https://dl.doubtnut.com/l/_PFYYkncmh4mo
https://dl.doubtnut.com/l/_z5UaMCAm0WM8


Exercise Comprehension Type

B. If both assertion and reason are true but reason

is not the correct explanation of assertion

C. If assertion is true but reason is false

D. If both assertion and reason are false

Answer: D

View Text Solution

1. PASSAGE-I : Earlier the concept of equivalent weights

was very common and the concentrations of the

https://dl.doubtnut.com/l/_z5UaMCAm0WM8
https://dl.doubtnut.com/l/_mLfIVisRSK1q


solutions were expressed in terms of normalities. The

convenience was that the substances react in the ratio

of their gram equivalents. So, there was no need to

write balanced equation to determine the amounts of

the substances reacted. However, determination of

equivalent weights posed di�culty in certain cases.

Moreover, the equivalent weight of the same

substance is not same in di�erent reactions. For

example,  has di�erent equivalent weight in

the basic medium than in the acidic medium. Hence,

now-a-days, mole concept is more common and the

concentrations of the solutions are generally

expressed in terms of molarities, though some other

methods like molality, mole fraction etc. are also used. 

The equivalent weight of Cu

KMnO4

https://dl.doubtnut.com/l/_mLfIVisRSK1q


A. will be same in CuO and 

B. will be double in  than in CuO

C. will be double in CuO than in 

D. depends upon whether copper is pure or impure

Answer: B

View Text Solution

Cu2O

Cu2O

Cu2O

2. PASSAGE-I : Earlier the concept of equivalent weights

was very common and the concentrations of the

solutions were expressed in terms of normalities. The

convenience was that the substances react in the ratio

of their gram equivalents. So, there was no need to

https://dl.doubtnut.com/l/_mLfIVisRSK1q
https://dl.doubtnut.com/l/_Y9fOAY2uGNh5


write balanced equation to determine the amounts of

the substances reacted. However, determination of

equivalent weights posed di�culty in certain cases.

Moreover, the equivalent weight of the same

substance is not same in di�erent reactions. For

example,  has di�erent equivalent weight in

the basic medium than in the acidic medium. Hence,

now-a-days, mole concept is more common and the

concentrations of the solutions are generally

expressed in terms of molarities, though some other

methods like molality, mole fraction etc. are also used. 

The chloride of an element is found to contain 52.8%

chlorine. The equivalent weight of the element is

A. 63.4

KMnO4

https://dl.doubtnut.com/l/_Y9fOAY2uGNh5


B. 31.7

C. 47.2

D. 18.7

Answer: B

View Text Solution

3. PASSAGE-I : Earlier the concept of equivalent weights

was very common and the concentrations of the

solutions were expressed in terms of normalities. The

convenience was that the substances react in the ratio

of their gram equivalents. So, there was no need to

write balanced equation to determine the amounts of

https://dl.doubtnut.com/l/_Y9fOAY2uGNh5
https://dl.doubtnut.com/l/_UcnXl0UraCpA


the substances reacted. However, determination of

equivalent weights posed di�culty in certain cases.

Moreover, the equivalent weight of the same

substance is not same in di�erent reactions. For

example,  has di�erent equivalent weight in

the basic medium than in the acidic medium. Hence,

now-a-days, mole concept is more common and the

concentrations of the solutions are generally

expressed in terms of molarities, though some other

methods like molality, mole fraction etc. are also used. 

A 40% w/w hydrochloric acid is found to have a

density of 1.20 g . The molality of the above

solution will be nearly.

A. 15.3 m

KMnO4

mL− 1

https://dl.doubtnut.com/l/_UcnXl0UraCpA


B. 16.3 m

C. 17.3 m

D. 18.3 m

Answer: D

View Text Solution

4. PASSAGE-II : Empirical formula is the simplest

formula of the compound which gives the atomic ratio

of various elements present in one molecule of the

compound. However, the molecular formula of the

compound gives the number of atoms of various

elements present in one molecule of the compound.

https://dl.doubtnut.com/l/_UcnXl0UraCpA
https://dl.doubtnut.com/l/_KctVsxDrL668


Molacular formula = (Empirical formula)   

implies   

A compound may have same empirical and molecular

formula. Both these formulae are calculated using

percentage composition of constituent elements. 

Which of the following compounds have the same

empirical formula as that of formaldehyde?

A. Formic acid

B. Glucose

C. Sucrose

D. Ethanol

Answer: B

W t h Vid S l ti

× n

n =
Molecular mass

Empirical formula mass

https://dl.doubtnut.com/l/_KctVsxDrL668


Watch Video Solution

5. PASSAGE-II : Empirical formula is the simplest

formula of the compound which gives the atomic ratio

of various elements present in one molecule of the

compound. However, the molecular formula of the

compound gives the number of atoms of various

elements present in one molecule of the compound.

Molacular formula = (Empirical formula)   

implies   

A compound may have same empirical and molecular

formula. Both these formulae are calculated using

percentage composition of constituent elements. 

An oxide of iodine (Atomic mass of I = 127 u) contains

× n

n =
Molecular mass

Empirical formula mass

https://dl.doubtnut.com/l/_KctVsxDrL668
https://dl.doubtnut.com/l/_MYs5yiEVQS5n


25.4 g of iodine and 8 g of oxygen. Its formula could be

:

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

I2O3

I2O

I2O5

I2O7

6. PASSAGE-II : Empirical formula is the simplest

formula of the compound which gives the atomic ratio

https://dl.doubtnut.com/l/_MYs5yiEVQS5n
https://dl.doubtnut.com/l/_0E7DnNZLXbaS


of various elements present in one molecule of the

compound. However, the molecular formula of the

compound gives the number of atoms of various

elements present in one molecule of the compound.

Molacular formula = (Empirical formula)   

implies   

A compound may have same empirical and molecular

formula. Both these formulae are calculated using

percentage composition of constituent elements. 

10 g of hydro�uoric acid gas occupies 5.6 litre of

volume at STP. If the empirical formula of the gas is HF,

then its molecular formula in the gaseous state will be

A. HF

B. 

× n

n =
Molecular mass

Empirical formula mass

H2F2

https://dl.doubtnut.com/l/_0E7DnNZLXbaS


C. 

D. 

Answer: B

Watch Video Solution

H3F3

H4F4

7. PASSAGE-III : In chemistry, 'mole' is an essential tool

for the chemical calculations. It is a basic SI unit

adopted by the  general conference on weights

and measurements in 1971. A mole contains as many

elementary particles as the number of atoms present

in 12 g of . 1 mole of a gas at STP occupies 22.4 litre

volume. Molar volume of solids and liquids is not

14th

12C

https://dl.doubtnut.com/l/_0E7DnNZLXbaS
https://dl.doubtnut.com/l/_uZSgnGD4ieCO


de�nite. Molar mass of a substance is also called gram-

atomic mass or gram molar mass. The virtual meaning

of mole is plenty, heap or the collection of large

numbers. 1 mole of a substance contains 

elementary particles like atom or molecule. Atomic

mass unit (amu) is the unit of atomic mass, e.g., atomic

mass of single carbon is 12 amu. 

The mass of one amu is approximately

A. 1 g

B. 0.5 g

C. 

D. 

Answer: C

6.023 × 1023

1.66 × 10− 24g

3.2 × 10− 24g

https://dl.doubtnut.com/l/_uZSgnGD4ieCO


View Text Solution

8. PASSAGE-III : In chemistry, 'mole' is an essential tool

for the chemical calculations. It is a basic SI unit

adopted by the  general conference on weights

and measurements in 1971. A mole contains as many

elementary particles as the number of atoms present

in 12 g of . 1 mole of a gas at STP occupies 22.4 litre

volume. Molar volume of solids and liquids is not

de�nite. Molar mass of a substance is also called gram-

atomic mass or gram molar mass. The virtual meaning

of mole is plenty, heap or the collection of large

numbers. 1 mole of a substance contains 

elementary particles like atom or molecule. Atomic

14th

12C

6.023 × 1023

https://dl.doubtnut.com/l/_uZSgnGD4ieCO
https://dl.doubtnut.com/l/_shQUDHjAWata


mass unit (amu) is the unit of atomic mass, e.g., atomic

mass of single carbon is 12 amu. 

5.6 litre of a gas at STP is found to have a mass of 22 g.

The molecular mass of the gas is

A. 22

B. 44

C. 88

D. 33

Answer: C

Watch Video Solution

https://dl.doubtnut.com/l/_shQUDHjAWata


9. In chemistry, 'mole' is an essential tool for the

chemical calculations. It is a basic SI unit adopted by

the  general conference on weights and

measurements in 1971. A mole contains as many

elementary particles as the number of atoms present

in 12 g of  . 1 mole of a gas at STP occupies 22.4

litre volume. Molar volume of solids and liquids is not

de�nite. Molar mass of a substance is also called gram-

atomic mass or gram molecular mass. The virtual

meaning of mole is plenty, heap or the collection of

large numbers. 1 mole of a substance contains

 elementary particles like atom or

molecule. Atomic mass unit (amu) is the unit of atomic

14th

12C

6.022 × 1023

https://dl.doubtnut.com/l/_v5XFWN6p3ovU


mass, e.g., atomic mass of single carbon is 12 amu. 

The mass of one molecule of water is approximately

A. 1 g

B. 0.5 g

C. 

D. 

Answer: D

Watch Video Solution

1.66 × 10− 24g

3 × 10− 23g

10. PASSAGE-IV : 10 g of NaOH required certain amount

of  for complete neutralisation.  H2SO4

https://dl.doubtnut.com/l/_v5XFWN6p3ovU
https://dl.doubtnut.com/l/_3AfL0Fxig6DI


Calculate the amount of .

A. 10 g

B. 12.24 g

C. 24.5 g

D. 49 g

Answer: B

Watch Video Solution

H2SO4

11. PASSAGE-IV : 10 g of NaOH required certain amount

of  for complete neutralisation.  

Calculate the number of mole of  in it.

H2SO4

H2SO4

https://dl.doubtnut.com/l/_3AfL0Fxig6DI
https://dl.doubtnut.com/l/_PEXVA1jDjh0Y


A. 1 mole

B. 0.1 mole

C. 0.5 mole

D. 0.125 mole

Answer: D

Watch Video Solution

12. PASSAGE-IV : 10 g of NaOH required certain amount

of  for complete neutralisation.  

Calculate the absolute mass of one molecule of

.

H2SO4

H2SO4

https://dl.doubtnut.com/l/_PEXVA1jDjh0Y
https://dl.doubtnut.com/l/_kVKtie5kjtSs


Exercise Integer Numerical Value Type

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1.67 × 10− 27g

9.2 × 10− 28g

16.27 × 10− 23g

3.4 × 10− 20g

1. Molecular formula of acetic acid is . The

number of atoms present in its empirical formula is

CH3COOH

https://dl.doubtnut.com/l/_kVKtie5kjtSs
https://dl.doubtnut.com/l/_u2iW18N6val7


Watch Video Solution

2. The value of n in molecular formula 

(molecular mass = 537) is 

Given : Atomic mass of Be = 9, Al = 27 

Si = 28 and O = 16

Watch Video Solution

BenAl2Si6O18

3. If 1.8 g of glucose (molar mass = 180) is dissolved in

60 g of water the mole fraction of glucose is

Watch Video Solution

https://dl.doubtnut.com/l/_u2iW18N6val7
https://dl.doubtnut.com/l/_lyXtQr0sXXfb
https://dl.doubtnut.com/l/_MlkUvtSvu4xx
https://dl.doubtnut.com/l/_3qu96iprCLa8


4. Mass of  molecules of methane in

grams is

Watch Video Solution

3.011 × 1023

5. The normality (N) of 500 mL of 1 M hydrochloric acid

is

Watch Video Solution

https://dl.doubtnut.com/l/_3qu96iprCLa8
https://dl.doubtnut.com/l/_PNmLi9TGUXv8

