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CHEMISTRY

BOOKS - CENGAGE CHEMISTRY

EMPIRICAL AND MOLECULAR
FORMULA

Worked Examples

1. Calculate the percentage composition of

magnesium sulphate . [Give : Atomic massess


https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_a4utC7EZvJQK

Mg = 24,5 =32,0 = 16).

o View Text Solution

2.Find the precentage of water of hydration in
blue vitriol (CuS04.5H50) . [Given : Atomic

masses Cu =63.6,S=32,H=1and O =16].

o View Text Solution

3. Find the percentage of carbon dioxide in

calcium carbonate . [Give : Atomic masses Ca =


https://dl.doubtnut.com/l/_a4utC7EZvJQK
https://dl.doubtnut.com/l/_Rp4xWqInvbvO
https://dl.doubtnut.com/l/_RYp39xCQ0bwq

40,C=12,and 0 =16]

o View Text Solution

4. Molecular formula of acetic acid is
CH;COOH. Calculate its percentage
composition . [Given : Atomic masses C=12, H =

1and O =16].

° View Text Solution



https://dl.doubtnut.com/l/_RYp39xCQ0bwq
https://dl.doubtnut.com/l/_7l7p4emW079b

5. An organic compound with molecular mass
180 contains 40% carbon, 6.7% hydrogen and

53.3% oxygen. Find its empirical formula .

o View Text Solution

6. An oxide of nitrogen contains 25.94%

nitrogen . What is the empirical formula ?

o View Text Solution

Mandatory Exercise


https://dl.doubtnut.com/l/_yYuSSBMYMTQB
https://dl.doubtnut.com/l/_QbGvSwhjPCeg

1. The molecular mass of a compound with
empirical formula CH,0 is 60. What is its

molecular formula?

o View Text Solution

2. An inorganic salt on analysis gave the
following percentage composition: Ca =40, C =
12, O = 48Find the empirical formula of the

compound.

l ° View Text Solution


https://dl.doubtnut.com/l/_QCnFUOlxlo49
https://dl.doubtnut.com/l/_Dh9iRdK2HYEE

3. A salt sample has the following percentage
composition: Fe = 37, S = 21, O = 42. Calculate

the empirical formula of the compound.

° View Text Solution

4. An organic substance containing carbon,
hydrogen and oxygen has the following
percentage composition: C=40.7, H=5,and O

= 543. 059 g of vapour of the compound


https://dl.doubtnut.com/l/_Dh9iRdK2HYEE
https://dl.doubtnut.com/l/_hugboVNGNlkK
https://dl.doubtnut.com/l/_qE2wtuNMOgUM

occupies 112cm?® at STP. Find the molecular

formula of the compound.

° View Text Solution

5. Find the empirical formula of the compound
containing Na = 291%, O = 30.38%, and S =

40.51%.

° View Text Solution



https://dl.doubtnut.com/l/_qE2wtuNMOgUM
https://dl.doubtnut.com/l/_FPQEP63t0SyZ

6. An organic compound has been found to
possess the empirical formula CH;O and

molecular mass 90. Give its molecular formula.

o View Text Solution

7. A gaseous compound of carbon and
nitrogen containing 53.8% by mass of
nitrogen was found to have molecular mass
51.6. What is the molecular formula of the

compound? (Atomic masses of N =14, C = 12).

| & |


https://dl.doubtnut.com/l/_MGKX6NU9Gm9o
https://dl.doubtnut.com/l/_zAk09TmrJ7w9

| ¥ View Text Solution |

8. The empirical formula of a compound
containing 50% of an element A (atomic mass
= 10) and 50% of another element B (atomic
mass = 20) is

A. AB

B. AB,

C.A,B


https://dl.doubtnut.com/l/_zAk09TmrJ7w9
https://dl.doubtnut.com/l/_saf5UEois0ch

Answer: C

o View Text Solution

9. Which of the following is the empirical

formula of acetic acid (CH3;COOH)?

A. 06H12 02

C.CH,0

D.CHO


https://dl.doubtnut.com/l/_saf5UEois0ch
https://dl.doubtnut.com/l/_FY3s40Y1dqQW

Answer: C

o View Text Solution

10. An organic compound contains 75% by

mass of carbon and the rest is hydrogen. Its

empirical formula is

A.CH,

B. C H

C. CH,

D.CyH,


https://dl.doubtnut.com/l/_FY3s40Y1dqQW
https://dl.doubtnut.com/l/_OawdK9EXXf2K

Answer: A

o View Text Solution

11. Molecular mass of an organic compound

containing carbon and hydrogen is 100. Its

molecular formula is

A. C H

B. C7H16

C. Cngﬁ

D. 06H12


https://dl.doubtnut.com/l/_OawdK9EXXf2K
https://dl.doubtnut.com/l/_Xtzdli5u20dE

Answer: B

o View Text Solution

12. The percentage of water of crystallisation

in washing soda NasCO310H50 [Na =23,C =

12,0=16,H=1]is

A. 0.6292

B.0.5

C.0.75

D. 0.9


https://dl.doubtnut.com/l/_Xtzdli5u20dE
https://dl.doubtnut.com/l/_q3IvlsxKopq4

Answer: A

o View Text Solution

13. A formula with the lowest whole number

ratio of elements in a compound is called

A. covalent compound

B. chemical formula

C. molecular formula

D. empirical formula


https://dl.doubtnut.com/l/_q3IvlsxKopq4
https://dl.doubtnut.com/l/_OaqtmUa5Eb7N

Answer: D

o View Text Solution

14. A chemical formula that shows the actual

number of atoms present in one molecule of a

compound is called

A. molecular formula

B. empirical formula

C.ionic formula

D. covalent formula


https://dl.doubtnut.com/l/_OaqtmUa5Eb7N
https://dl.doubtnut.com/l/_HDUOc1cEAIzX

Answer: A

o View Text Solution

15. The empirical formula of a substance is

CH50. lts molar mass is 180. What is the

molecular formula.

A. 08H16 08

B. C4H804

C. C6H12 06

D. 02H402


https://dl.doubtnut.com/l/_HDUOc1cEAIzX
https://dl.doubtnut.com/l/_DvH4h302V0F9

Answer: C

o View Text Solution

16. A compound contains 59.0%C, 7.15%H,

26.2%0 and 7.65%N and has a molar mass of

183 g/mole. What is its molecular formula.

A. Cs Hy; N5 O,

B. C, HyN,O

C. CgH13N03

D. 08H12N02


https://dl.doubtnut.com/l/_DvH4h302V0F9
https://dl.doubtnut.com/l/_RiA4SWscdNqV

Answer: C

o View Text Solution

17. A compound contains 6 g of carbonand 1g

of hydrogen. The percent composition of the

compound is.

A.14% H, 86% C

B.86% H, 14% C

C.17%H,83% C

D.83% H,17% C


https://dl.doubtnut.com/l/_RiA4SWscdNqV
https://dl.doubtnut.com/l/_EXKEAVsfwuMk

Answer: A

o View Text Solution

18. Which of the following could be empirical

formulas?

A. N204

B. N, Og

C. N,O:

D. all


https://dl.doubtnut.com/l/_EXKEAVsfwuMk
https://dl.doubtnut.com/l/_xf3IzddhydQu

Answer: C

o View Text Solution

19. If the empirical formula of a compound is

CH, What is a possible molecular formula for

the compound?

A.CH,

B. C H

C.C, Hy

D. C5H12


https://dl.doubtnut.com/l/_xf3IzddhydQu
https://dl.doubtnut.com/l/_kgHS8I4G3CIM

Answer: C

o View Text Solution

20. If the empirical formula of a compound is

P03, what could be a possible molar mass of

the compound .

A 55¢g

B.165 g

C.275g

D. none


https://dl.doubtnut.com/l/_kgHS8I4G3CIM
https://dl.doubtnut.com/l/_uCNVKnYYP8Nx

Answer: D

o View Text Solution

21. A compound is 40% C, 53.3% oxygen and

6.66% hydrogen. What is its empirical formula.

A. CH3 09

B.C,O5H7

C.CH,0

D. Cﬁle 06


https://dl.doubtnut.com/l/_uCNVKnYYP8Nx
https://dl.doubtnut.com/l/_yw4rcjOm7aIU

Answer: C

o View Text Solution

22. If empirical formula is CH>0 and molar

mass is 60 g/mol. What is the molecular

formula.

A. C3H60

B. 02H402

C.CH,0O

D. Czng 06


https://dl.doubtnut.com/l/_yw4rcjOm7aIU
https://dl.doubtnut.com/l/_oM2N9dldIytq

Answer: B

o View Text Solution

23. Which of the following sets of empirical
formula, molar mass and molecular formula is

correct.

A. HO, 349, HzO

B. CaO, 56¢g, CayO

C. CH4N, 909, 03H12N3

D. C3H807 ].209, C3H802


https://dl.doubtnut.com/l/_oM2N9dldIytq
https://dl.doubtnut.com/l/_zmMvgvTY6eql

Answer: C

o View Text Solution

24. The combustion of one mole of a
compound yields 3.0 moles of CO,, and 4.0
moles of H50. The empirical formula of this

compound is.

B. CH,

C.Cs3H,


https://dl.doubtnut.com/l/_zmMvgvTY6eql
https://dl.doubtnut.com/l/_OStrodAr8Z8P

D. Cs Hy

Answer: D

° View Text Solution

25. A sample of an oxide of an unknown metal
M, contains 46 g of M and 16 g of O. If the
formula of the metal oxide is M50, what is the

atomic weight of the metal M?

A. 23


https://dl.doubtnut.com/l/_OStrodAr8Z8P
https://dl.doubtnut.com/l/_MXkqw5dTkjas

B. 39

C. 46

D. 63.5

Answer: A

o View Text Solution

26. The compound formed when 1.95 moles of

oxygen combine with 1.46 moles of iron is

A FeO


https://dl.doubtnut.com/l/_MXkqw5dTkjas
https://dl.doubtnut.com/l/_6SaqeHWjY24W

B. F6204

C. F€403

D. F64O3

Answer: B

o View Text Solution

27. x is an element that consists of diatomic
molecules (z5) Calculate the weight of an
atom of x if 1.23 x 10*® molecules of o

weight 32.7 g.


https://dl.doubtnut.com/l/_6SaqeHWjY24W
https://dl.doubtnut.com/l/_DppdXnzf7uhS

A.2.66 x 10 2 g
B.1.36 x 10 ** g
C.1.23x10 Bg

D.7.52 x 10" g

Answer: B

° View Text Solution

Consolidated Exercise


https://dl.doubtnut.com/l/_DppdXnzf7uhS

1. Match the following:

&2

° View Text Solution

Challenging Exercise

1. Find the empirical and molecular formula of

an organic acid containing C = 40%, H = 6.67%,

and having molecular mass = 60.

o View Text Solution



https://dl.doubtnut.com/l/_MF8UDckU3itY
https://dl.doubtnut.com/l/_5j5dXvpRjnl7

2. Calculate the empirical formula of a
compound whose molecular formula is
CsHzO,4 and empirical formula mass is 83. (C =

12,H=1,0=16)

° View Text Solution

3. 153 g of element X (atomic mass = 27)
combines with 13.6 g of oxygen to form an

oxide.


https://dl.doubtnut.com/l/_5j5dXvpRjnl7
https://dl.doubtnut.com/l/_md04zWIl1vSS
https://dl.doubtnut.com/l/_0YbF4cF7j37O

(a) Express this in moles.

(b) What is the simplest formula for the oxide?

o View Text Solution

4. An inorganic salt contains 15.89% calcium,
2.4% hydrogen, 24.6% phosphorus and 57.11%
oxygen. Its molecular mass is 252.2. Deduce its

molecular formula.

o View Text Solution



https://dl.doubtnut.com/l/_0YbF4cF7j37O
https://dl.doubtnut.com/l/_ys9OEeEckuCf

5. Emerald contains 5.06% Be, 10.05% Al,
31.48% Si and 53.4% oxygen. Find its empirical

formula.

o View Text Solution

6. A metal sulphide (MS) which is responsible
for the discolouration of paints contains 13.3%
sulphur by mass. Identify the metal likely to be

present in the sulphide?

o View Text Solution



https://dl.doubtnut.com/l/_tOjQ7iRnWsRS
https://dl.doubtnut.com/l/_qc1stnjohhfu

7. 0.8 g sample of gaseous hydrocarbon
occupying 112 L at STP, when completely burnt
in air produced 2.2 g of carbon dioxide and 1.8
g of water. Calculate.

(a) the mass of the compound

(b) the molecular formula of the compound,
and

(c) the volume of oxygen at STP required for

combustion.

o View Text Solution



https://dl.doubtnut.com/l/_qc1stnjohhfu
https://dl.doubtnut.com/l/_nfsvSH6bYWyR
https://dl.doubtnut.com/l/_jQUi4o9Qj7H3

8. An organic compound contains C, H, and O.
0.30 g of this compound on combustion gives
0.44 g of carbon dioxide and 0.18 g of water. If
the mass of one mole of the compound is 60,

show that the molecular formula is Co H,0,

o View Text Solution

9.0.5 g of an oxide of carbon was produced by
oxidation of 0.135 g of carbon. If the molecular
mass of the oxide is 44, find its molecular

formula.


https://dl.doubtnut.com/l/_jQUi4o9Qj7H3
https://dl.doubtnut.com/l/_gCgw0XqvYHIB

° View Text Solution

Olympiad And Ntse Level Exercises

1. A compound has an empirical formula

CyH,0. An independent analysis gave a value
of 132.16 for its molecular mass. What is the

correct molecular formula.

A. C4H4O5


https://dl.doubtnut.com/l/_gCgw0XqvYHIB
https://dl.doubtnut.com/l/_aajGM781ScM3

C. C704

D. C6H12 03

Answer: D

o View Text Solution

2. An organic compound has an empirical
formula CH,0, its vapour density is 45. The

molecular formula of the compounds is

A.CH50


https://dl.doubtnut.com/l/_aajGM781ScM3
https://dl.doubtnut.com/l/_BDVqhsIKAu7w

B. CQH5O

C. C’szO

D. s HyO

Answer: D

o View Text Solution

3. When 3225 gm ethyl chloride dehydro
halogenated, if gives 50%. Alkene, what is the

mass of product. (atomic mass of chlorine =

35.5)


https://dl.doubtnut.com/l/_BDVqhsIKAu7w
https://dl.doubtnut.com/l/_7mU0wJ9305cZ

A .14 gm

B.28 gm

C.64.5gm

D.7 gm

Answer: D

o View Text Solution

4. An organic compound made of C, H and N

contains 20% nitrogen. Its molecular weight is.


https://dl.doubtnut.com/l/_7mU0wJ9305cZ
https://dl.doubtnut.com/l/_Xz6dNZalU2uE

A.70

B. 140

C. 100

D. 65

Answer: A

o View Text Solution

5. An organic compound contains C = 38.8%, H
=16% and N = 45.2%. Empirical formula of the

compound is


https://dl.doubtnut.com/l/_Xz6dNZalU2uE
https://dl.doubtnut.com/l/_qVg6z4j4e3oL

A.CH;NH,
B. CH;CN
C.CLH;CN

D.CHy(NH),

Answer: A

o View Text Solution

6. 0.30 g of an organic compound containing
C, H and Oxygen on combustion yields 044 g

CO,, and 018 g of H:0. If one mole of


https://dl.doubtnut.com/l/_qVg6z4j4e3oL
https://dl.doubtnut.com/l/_UNRrvKL0PQXw

compound weighs 60, then molecular formula

of the compound is

A.C,HzO

B.CH-50

C. C2H402

D. C3H80

Answer: C

o View Text Solution



https://dl.doubtnut.com/l/_UNRrvKL0PQXw

7. An organic compound containing C,H and N
gave following analysis : C = 40%, H = 13.33%

and N = 46.67%. Its emprical formula would be

A C,H,N,
B. CH;N
C.CH,N

D. Cy H; N

Answer: C

‘ ° \iawr TavE CAaliikian



https://dl.doubtnut.com/l/_QMlwlkxLDU40

VIGYY 1GAL INAGINIE ] J

8.0.24 g of an organic compound gave 0.22 g
CO,, on complete combustion. If it contains
1.66 % hydrogen, then the percentage of C and
O will be .

A.12.5 and 36.6

B.25and 75

C.25and 36.6

D. 25 and 80


https://dl.doubtnut.com/l/_QMlwlkxLDU40
https://dl.doubtnut.com/l/_PwOm6VH8p3DG

Answer: B

o View Text Solution

9. 0.246 g of an organic compound containing
58.53% carbon and 4.06% hydrogen gave 22.4
mL of nitrogen at STP. What is the empirical
formula of the compound?

A.CoH; N,

B.CsHs NO,

C. CLH,NO,


https://dl.doubtnut.com/l/_PwOm6VH8p3DG
https://dl.doubtnut.com/l/_MNwNKeD12GO0

D.CyHyNO,

Answer: B

o View Text Solution

10.0.246 g of an organic compound gave 0.198
g of carbon dioxide and 0.1014 g of water on
complete combustion. 0.37 g of the compound
gave 0.638 g of silver bromide. What is the
molecular formula of the compound if its

vapour density is 54.47


https://dl.doubtnut.com/l/_MNwNKeD12GO0
https://dl.doubtnut.com/l/_p4eomjmDiEsx

A. 02H5B7“

B. CH3B’T’

C. 02H7B’l“

D. C3H8.B’f’

Answer: B

° View Text Solution



https://dl.doubtnut.com/l/_p4eomjmDiEsx

