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Worksheet - 10
(A. Physical Chemistry)
Fundamental Concepts

Avogadro’s number represents the number of:
A) Atoms in 1g of helium gas

B) Atoms in 24g of Mg

C) Molecules in 35.5g of chlorine gas

D) Electrons needed to deposit 24g Mg

Which one of the following terms is not used for ionic
compounds?

A) Formula unit C) Molecular formula
B) Empirical formula D) Formula mass
98g H2SO04 contains number of moles of ions:

A) 4.0 moles of ions C) 2 moles of ions
B) 1 mole of ions D) 3.0 moles of ions
Cationic molecular ions are produced by:

A) Radio waves C) Beam of electrons
B) a-rays D) Both B and C
Isotopes differ in:

A) Properties which depend upon mass

B) Arrangement of electrons in orbitals

C) Chemical properties

D) The extent to which they may be affected by
electromagnetic field

A limiting reactant is the one which:

A) Is taken in lesser quantity in grams as compared to
other reactants

B) Is taken in lesser quantity in volume as compared to
the other reactants

C) Gives the maximum amount of the product which is
required

D) Gives the minimum amount of the product under
consideration
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Q.7

Q.8

Q.9

Q.10

Q.11

Q.12

Q.13

Symbol indicates not only the name of elements but
also represents all of the following EXCEPT:

A) One atom of an element
B) Number of parts by mass of an element
C) lgram atom of an element

D) 1 amu

Which of the following is not mono-isotopic element?
A)F C) Au

B) Cl D) As

Which of the following statements is incorrect?
A) Formation of uni-negative ion is exothermic

B) Number of positive ions having group of atoms is less
than number of negative ions having group of atoms

C) X — rays and beam of electrons are used to produce
positive ions of Ne

D) Number of cationic molecular ions is less than number
of anionic molecular ions and they are more stable

What volume of oxygen gas is required for the
complete combustion of Scm? of ethyne (C2H2)?

A) 12.5cm? C) 13.5cm?
B) 13.0cm? D) 14.0cm?
The relative atomic mass of boron, which consists of
isotopes '50 B and ';B is 10.8amu. What is the

percentage of ''B atoms in the isotopic mixture?
A) 0.8% C) 8.0%
B) 20% D) 80%

How many carbon atoms are present in 34.2g of
sucrose (C12H22011) Mr = 342)?

A) 6.0 x 102 C) 7.2 x 102
B) 3.6 x 10% D) 3.6 x 10*

What is the number of molecules in 1000cm?® of
nitrogen gas under room conditions?

A)2.5 % 10% C) 4.0 x 10%
B) 3.5.x.10* D) 4.5 x 10%
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Q.14 Efficiency of a chemical reaction depends upon: USE THIS SPACE FOR
SCRATCH WORK

A) Greater amount of product
B) Greater amount of reactant
C) Less amount of product
D) Less amount of reactant

Q.15 How many total number of atoms are present in 49.0g
of sulphuric acid (H2S04)?

A)7x3x10% C)5x6x 102
B)7 x 8 x 102 D) 6 x 6 x 103

Q.16 An organic compound has empirical formula CH:O. If
molar mass of the compound is 90 grams, then
molecular formula of this organic compound would be

(Arof C=12, H=1.008 and O = 16):
A) CsHeO2 C) CoHoO3
B) CsH30 D) C3HsO3

Q.17 How many bromine (Br) atoms are in 3 moles of
bromine (Br) element?

A)3x6.022 x 102 atoms  C) 81 x 3 x 10 atoms
B)79x3x6x 10% atoms D)3 x 6.022 X 10* atoms

Q.18 Carbon dioxide (CO:2) gas’ produced during
combustion analysis of given organic compound is
absorbed in 50% of KOH solution. Itis a:

A) Chemical change only

B) Physical change only

C) May be physical or chemical change
D) Neither physical nor chemical change

Q.19 1In the experimental determination of the percentage of
carbon and hydrogen in an organic compound, water
is absorbed by:

A) KOH C) K2SO4
B) MgCl, D) Mg(ClO4)>

Q.20 12g of magnesium (Mg) reacts with dilute sulphuric
acid (H2SO4) to produce hydrogen (H:) gas. The
amount of hydrogen (H2) gas produced is:

A)4g C) 2g
B) 3g D) lg

—
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Q.21

Q.22

Q.23

Q.24

The percentage of which of the following element
during combustion analysis of organic compound is
determined by method of difference:

A) Hydrogen C) Oxygen

B) Carbon D) Nitrogen
0.36g of each aluminum and oxygen produces alumina.
Which of the following is limiting reactant?

A) Oxygen C) Alumina
B) Aluminum D) Both A and B

Silicon carbide (SiC) is an important ceramic material.
It is produced by allowing silica (SiO2) to react with|
carbon at high temperature as shown in the reaction:

Si0 ,+ 3C —— SiC +2CO
When 0.3kg sand is reacted with excess of carbon, 0.1kg

of silicon carbide (SiC) is produced. What is the
percentage yield of silicon carbide (SiC)?

A) 35% C) 50%
B) 40% D) 45%

All of the following terms are correctly matched with
the given data EXCEPT:

For which

Opt. Terms it is used Example

A) Relative - atonig Element H=1.008amu
mass (Ar)

B) Relatlve ISOtOpeS or 1(2 c. 163C , ](SC
isotopic mass ¢lements ' '
Relative Covalent

C) | molecular mass H>0=18.0amu

compounds
(M:)

D) Relative Ionic KCI=74.5amu

formula mass compound
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Q.25 All of the following terms are matched correctly w.r.t

Q.26

Q.27

Q.28

their definition EXCEPT:

Options | Term ‘ Definition
It is the mass of one atom of
Relative an element as compared to
atomic mass | the mass of an atom of
carbon taken as 12

A)

It is sum of relative atomic
Relative mass of atoms of one
formula mass | formula unit of an ionic
compound

B)

It is the sum of relative
atomic mass of atoms of one
molecule of a covalent
compound

Relative
O molecular
mass

It is sum of proton cand

D) Mass number .
neutrino

Identify the incorrect statement about yield:
A) Actual yield is less than theoretical yield

. actualyield
B) Percentage yield = %100
theoretical yield

C) Experimental error does not affectactual yield

D) Efficiency of a chemical reaction depends on the
amount of product

Isotopes of an element have all of the following
different properties EXCEPT

A) They have different chemical properties
B) They have difference mass number

C) They have different number of neutrons
D) They have different half life

The combustion analysis of an organic compound
shows 60% carbon, 8% hydrogen and 32% oxygen. If
the molecular ' mass of the given organic compound is
200, then the molecular formula of the organic
compound is (Ar of C =12 amu, H= 1 amu and O =
16 amu):

A) CioH1604 C) Ci10H1404
B) CsH1604 D) CsHsO»

Topic-1
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Q.29

Q.30

Q.31

Q.32

Q.33

Q.34

Ascorbic acid (vitamin C) contains 48% carbon, 4%
hydrogen and 48% oxygen. Which of the following is
empirical formula of ascorbic acid?

A) C2H403 C) C2H203
B) CHxO D) C4H403

Calcium reacts with excess oxygen to form calcium
oxide (CaO) as shown in the equation:

2Ca+ 0, —— 2Ca0

The maximum mass of CaO formed when 4.0g of
calcium is burnt in  excess oxygen is
(Ar values Ca = 40amu, O = 16amu):

A) 3.6g C)2.6g
B) 5.6g D) 4.6g
If we know the mass of one substance, we can calculate

the volume of other substance and vice versa with the
help of a balanced chemical equation, which is called:

A) Mass-mass relationship
B) Mass-volume relationship
C) Mole-volume relationship
D) Mass-mole relationship

By wusing the value of Avogadro’s number
(Na = 6.0 x 10*)mol’!, calculate the total. number of
atoms in 7.1g of Cl-element (Ar value Cl = 35.5):

A) 1.2 x 10% Cl-atoms C) 1.0 x.10% Cl-atoms
B) 1.6 x 10* Cl-atoms D) 1.5 x 10% Cl-atoms

Which one of the followings has same number of
molecules as present in 11g of CO2?

A)4gof Oz C)4gof O

B) 4.5g of H20 D) ¥4 moles of NaCl
28g of N2 gas at STP will occupy the volume of:
A) 22.41dm’? C) 44.82cm?

B) 44.82dm’* D) 2.241dm’

Topic-1
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Q.35

Q.36

Q.37

Q.38

Q.39

Which statements about a 12.0 g sample of '2C are
correct?

A) The number of atoms is 6.02 x 103

B) The number of atoms is the same as the number of]
atoms in 4.0 g of “He.

C) The number of atoms is the same as the number of]
atoms in 2.0 g of 'H,

D) Both A and B

A gaseous organic compounds. X, was burnt in an
excess of oxygen. A 0.112 dm? sample of X, measured
at S.T.P., produced 0.88 g of carbon dioxide.

How many carbon atoms are there in one molecule of
X?

A)l C)3
B)2 D) 4

For complete oxidation, 1 mol of an organic compound
requires 3 mol of oxygen gas. What could be the
formula of the compound?

A) CH;CHO C) CH3CH;
B) CH;CH,OH D) CH;CO:H

A substance X was found to contain 72% carbon, 12%
hydrogen and 16% oxygen.

What is the empirical formula of X?
A) CoH40 C) C¢Hi120
B) C3HeO D) C¢H1202

The relative atomic mass of chlorine is 35.5. which one
of the following is the mass spectrogram of chlorine?

° 08 |
5% 5%
A) ) ]
34 35 36 37 34 35 36 37
mass number mass number
mg %g B
§3 g5 4
34 35 36 37
34 35 36 37 mass number

mass number

Topic-1
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Q.40 107 moles of MgSOx4 has the mass USE THIS SPACE FOR
(Ar,Mg=24=320=16) SCRATCH WORK
A)0.11g C) 0.13g
B) 0.12¢ D) 0.14g
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ANSWER KEY (Worksheet - 10)
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ANSWERS EXPLAINED

Q.1 (B) The number of particles present in
one mole of a substance is called
Avogadro’s number.

(Na = 6.022 x 10%) Statement (B)
fulfills the condition of Na such as.
24g of Mg =1 mole

Molar mass of Mg = 24¢g

=6.022 x 10** Mg atoms

Q.2 (C) The term molecular formula cannot
be used for ionic compounds because
molecular formula term is used for
covalent compounds. <In  fact,
molecule is an aggregation of atoms
whereas ionic compounds. involve
ions not atoms.

Q.3 (D) Given amount of H2SO4 =98¢

Number of moles of H2SQs= 2%
98

= 1mole
H>SO4 on dissociation splits up into
ions such as
H:SO;y —— 2H" + SO;:

Tmole 2mole 1mole

=2 + 1 =3moles of ions
Conclusion: From the equation it is
clear that 1mole of H2SO04 produces
3 moles of ions.

Q4 (D)
Q5 (A
Q.6 (D)
Q.7 (D)
Q8 (B)
Q9 (D)
Q.10 (A)

Cationic molecular ions can be
generated by passing high energy
beam of electrons, a-particles or
X-rays through a gas.

All the isotopes of an element have
same number —of protons and
electrons but they have different
mass number: e.g. Cl element has

two isotopes ,.CI, ;,CI

A limiting reactant is the one
which gives the minimum amount
of the product under consideration.
It is consumed earlier in the
reaction.

Symbol does not represent amu.

1 24

lamu= ————¢ =1.661x10""g
6.026x10

- damu = 1.661 x 1024g
=1.661 x 10-2kg
= 1.661 x 102'mg

Opt. | Elements islj)(t)(.)l()):s
A) F Mono-isotopic
B) Cl Di-isotopic
O) Au Mono-isotopic
D) As Mono-isotopic

Because cationic molecular ions are
comparatively more stable than
anionic molecular ions.

2C,H,+ 50, —— 4CO,+2H,0 ..
Volume ratio b/w C2Hz and O, = 2:5

2cm? of C2H2 requires O = 5cm?

1em . ceiiiiiiiiiiiiriireirenenees =3
2

Semd...eeiennennee. =2, 5_125cm?

2

Total volume of oxygen gas
required for complete combustion
of ethyne = 12.5¢m?

—
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Q.11 (B) B = 10.8 amu (relative atomic mass of

boron)

11/ \MB

X 100 — x
1) +10(100 —x)
100 =10.8

11x+ 1000 — 10x =10.8 x 100
x+ 1000 = 1080
x=1080 - 1000 =x=80%

5. %age of '°B =100 - 80 = 20%
Q.12 (C) Number of C-atoms in sucrose

34.2 23
= x6x10"7" x12

342

=7.2x10"
Q.13 (A) Given data
Volume of nitrogen gas at
RTP = 1000cm’
Number of nitrogen molecules (N2)
1000

= x6x107°
24000

=2.5x 10"

Q.14 (A) Efficiency of a chemical reaction
depends upon greater amount of
product.

Q.15 (A) Total numbers of atoms in H,SOy

49 23
- —x6x10 " x7
98

=7 x 3 x 10%
Q.16 (D) Given data:

Empirical formula mass of organic
compound (CH20 = 30g)

Molecular mass of organic compound =
90g

Molecular formula of organic
compound = n (Empirical formula)

90
=—=3

molecular mass

=
empiricalformula mass 30

Molecular formula = 3(CH,0) = C3HO3

Q.17 (D)
Number of Br-atoms = 3 x 6.022 x 103

Topic-1

Q.18 (A) When CO2 is absorbed in
pre-weighed 50% KOH solution,
reaction, take place as shown below:

2KOH + CO, —— K,CO ,+ H,0

From this reaction, it is clear that the
absorption of CQ; in KOH solution is
a chemical change.

Q.19 (D) Mg (Cl0O4): acts as drying agent and
absorbs _water.. Conc. H2S04 and
CaO0 also act as drying agent.

Q.20 (D) Mg+ H, SO, ——> MgSO ,+H,

Mg :H,
1 S|
0.5 : 0.5mole
12
e  Number of moles of Mg= —= _ ¢ 5

24

e  Amount of H» gas = Number of
moles of H x molar mass of
hydrogen gas =
0.5x2=1.0g

e Amount of H2 =1.0g

Q.21 (C) The percentage oxygen is obtained
by the method of difference
% of O =100 — (% of C + % of O)

Q.22 (B)
4Al1+ 302 —> 2AL03
0.36 0.36 ?
(@ (b)
(a Al AlLO3
4 . 2
036: x
<= 0.36 x 2 —0.18
4
(b) O AlLO3
3 : 2
0.36 : X
o= 036 %2 024

3
Conclusion by comparison of (a) and (b) it is
clear that aluminum produces least amount of

—
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product. So, aluminum acts as limiting reactant
while oxygen acts as non-limiting reactant.

Q.23 (C) Si02+3C —> SiC +2CO
Mass of sand (SiO») is treated with
C=0.3kg =300g
Mass of Silicon carbide produced
(actual yield)
=0.1kg=100g ... 1
Molar mass of sand (Si0z) =28 + 32

= 60.0gmol!
Molar mass of silicon carbide = 28 +
12
= 40gmol!
Theoretical Yield = 22,300 = 200y ...
60
il
p tase Yield = Actual Yield 100
ereentage Y1el¢ = Theoretical Yield *

100
=500 X 100 =50% ...1i1

Percentage Yield of silicon
carbide (SiC)=50%
Q.24 (B)
e Relative isotopic mass term is used
only for isotopes

e  Moreover, carbon element has three
13

isotopes , C, .’C, .'C butnet ;. C

Q.25 (D) In fact, the term mass number is
used for isotopes of an. element.
Mass number is sum of protons
and neutrons but it is not sum of
protons and electrons.

Q.26 (C) In fact, both experimental error and
human ertor affect actual yield.

Q.27 (A) Since all the isotopes of an element
have  same  proton number,
therefore, they have same electronic
configuration. So isotopes of an
element have same chemical
properties but have different
physical properties because they have
different mass numbers.

Q.28 (A) Given data

C% : H % : 0%
60 : 8.0 : 32
60 ) 8.0 ) 32
12 ‘ 1 ‘ 16
5 : 8 : 2
2.5 : 4 : 1
2(2.5 4 ; 1)
Empirical formula = C,H,0,
Empirical formula mass =100
Molecular formula = n(empirical formula)
200
n=  —— =
100

.. Molecular formula = C10H1604

Q.29 (D)
C% H% 0%
48 : 4 : 48
48 4 48
12 1 16
4 . 4 . 3
3 ' 3 ' 3
3(1.33 : 1.33 1)
4 : 4 : 3
Empirical Formula of ascorbic acid
= C4H403
Q.30 (B) From the balanced equation
Ca : CaO
Molar ratio 2 : 2
0.1 : 0.1

Molar mass of CaO = 56amu
Mass of CaO formed = 0.1 x 56 = 5.6g
Q.31 (B) If we know the mass of one
substance, we can calculate the
volume of other substance with the
help of balanced chemical equation
and this relationship is called mass —
volume relationship.
Q.32 (A) Number of chlorine atoms

7.1
= x 6x 10
35.5

=1.2x10"

—
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Q.33 (B)
co, H,O
Molar mass 44g : 18¢
According to Condition 11g : ?
Amount of water =4.5¢g

4.5g of water has same number of
water molecule as present in 11g of
CO2
Q.34 (A) 1mole of N2 gas =28g
=22.41dm3 at STP
Q.35 (D) Both A and B
(A) 12.0 g of '2C contains 1 mole or
6.02 x 10% carbon atoms.
(B) 4.0 g of *He also contains 1 mole of
He atoms.
(C) 2.0 g of 'H, contains 1 mole of H
molecules but 2 moles of H atoms.
Q.36 (D) Let X be the number of C atoms
per molecule of X. therefore, 1
mole of X will produce X moles of
CO2 when completely burnt in Oz.

0.112

Amount of x used =
22 .4

=500x10 "mol

0.88 0.88
Amount of CO; produced = =
12 #2(16) 44

=20 x 102 mol
2.0x107°
2 (5.00x107%)x =2.0%x 107 x= —“——
5.00x10"

X =4 Ans.

Q.37
(B) CH,CH,0OH +20,—— 2CO, +3H,0

5

(A) CH,CHO +;oz——> 2C0O0,+2H,0
7

© CH3CH3+;OZ——> 2C0O, +3H,0

(D) CH,CO,H +20,—— 2CO, +2H,0

Q.38 (O
C | H|O
% mass 72 | 12| 16
Relative atomic mass | 12 1 |16
Molar ratio 72 | 12 | 16
120l 116
6 |12 ] 1

Empirical formula CeH120

Q.39 (D) The isotopes of Cl are 3*Cl and *’Cl
and they exist in the ratio of 3 : 1.
Hence

(3 Vo1 )
A‘OfCl_(1+3X35J+L1+3X37J

=35.5 amu
The mass spectrograph of chlorine element is:

relative
abundance

34 35 36 37

mass number

Q.40 (B)
Molar mass of MgSOs=1x24+1x32+4x16
=24+ 32+ 64 =120g
Mass of MgSO4= mole x molar mass of MgSO4
=107 x 120
=0.12 ¢
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