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2. The size of an atom is in the range of
2 X 1010m (8 2x10°%m (©) 2x101m (® 2x1012m
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114. Fractional atomic mass is mainly due to:
| () Atomic mass is average mass of isobars.
Elements mostly consist of isotopes having different fractional abundances.
(¢) Mass of atom is in fraction.
~ Atomic mass is average masses of isotopes.

5. The volume occupied by 16 g of CH4 at S.T.P is:

(» 1.3dm’ 1.8dm? © 2.2414 dm3 ) 22414 dm’
6. The pressure of vapours maintain in ionization chamber of mass spectrometer during
isotopic analysis is: ﬁ\‘éf(%
A\
(A 10-11 torr 105 torr , ~(\¢Z . 107 torr (®) 109 torr
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|7. Volume occupied by one mole of gay%tandard temperature and pressure is:

’.-"

22414 dm*® - : © 2.4dm’ ©® 1.3 dm’

(¢©) 35.5¢ 58.5¢g
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9. The branch of chemistry which tells us the quantitative relationship between reactant and
: products is called:

(») Thermometry Physical chemistry ' Stoichiometry (®) Organic chemistry
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110. Average atomic mass of Neon is:
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| ) A 28 © 218 © 2081 .
11. The number of atoms in 1.97 g of gold and .......... g of sodium arc equal.

@300 Rl SO 923 o B ik
12. Oxygen molecule is heavier than hydrogen by:
_ (A) 32 times 3 times 16 times (®) 1 time

-|13. A pair of elements having single isotope are:

o0 oF1Y, 79Aut?’ 33A873, 7N (© 5016, 7N14 ® 531127, 35Bré!

114. 1 mole of CH30H and C2HsOH have:

(») Equal number of atoms ' Equal number of molecules I

(©) Equal number of protons (® Equal number of ions
S ——————————————————————————
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. In 98g of sulphuric acid H2SO4 number of O atoms:

(») 1.2 x 1024 6.02 X 1024 © 6.02 x 1023 2.408 X 1044
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Many elements have fractional atomic masses. This is because:
() Atomic masses are average masses of isobars.
Atomic masses are average masses of isotopes.
(©) The mass of the atom is itself fractional.
Atomic masses are average masses of isotopes proportional to their relative abundance

-----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

22g of CO2 sample has:

(») 1.5 moles of O atoms 1 mole of O atoms

© 6.02x102 molecules of CO: (® 14 mole of O atoms épakcity.org?:r
How many times Na atom is heavier than H-atom?

0 23 times 32 times (©) 46 times (® 11 times
The phenomenon of isotropy was first discovered by:

(») Rutherford Dalton () Berzelius _ Soddy
Mass in grams of 2.74 moles of KMnO4

(A 294 g 0.715g 43292 g (0 1416.2 g
.............................................................................................................................................. ?@\\
Which is a molecular ion? (g\s

CH;} Caz* @  Nat ® AP

........................................................................................................... gt e e———————————
Nickel has isotopes: < f;gkl”

® 4 K @‘?59 © 8 5

(») Calcium ﬁ\. Chlorine ' Fluorine (®) Silver
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1 amu is equal to:

____________________ 1.661x107kg ® 1.661x107kg () 1.661x10%kg © 1.661x102%kg
Atoms of which one of the following element have independent existence:

@ Oxygen KA Boypton_ © Ntogen @ Fourfe
Which of the following element can exist in monoatomic form?

Helium Nitrogen (© Chlorine (©) Oxygen

The atomic masses of elements were determined by:

(») Soddy ]. Berzelius (©) Moseley (® John Dalton
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135. [sotopes differ in number of:

() Proton Number Neutron () Electron (®) Proton

|36. How many isotopes are present in palladium:

] [ [ ] S (O SO [ O O WO S S (6 | SO [ Ul | U [ (L | [ (M| [T S (| S [

® 6 5 © 4 6
[37. The element nickel has iIsotopes:
® 2 3 © 7 5
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1|38. Isotopes differ in:

(») Arrangement of electrons in orbitals.

Chemical properties.

(©) Extent to which they may by affected in elfeﬂg@o\magnetic field.
Properties which depend upon mass. (@\
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1|39. Bromine has isotopes: | ;@»\S\

® 4 6 ;\1‘;‘;{” = © 8 2
Al e (:\F / iz;j}.f.z: ..............................................................................................................................................................................
140. Cadmium has isotopes: X O&Q

® 3 ®6 9 ® 5
| eeEmemerwe— | x& W U SRR LS. SRR B S ——
[41. The number of neutron present in 39K is:

20 19 © 18 ® 29

142. The height of the peaks in a mass spectrum shows:
ﬁ () mass number of isotopes relative abundance of isotopes

(©) number of protons (® number of isotopes

143. Ascorbic acid is vitamin:

1L N S ST (N S A S O [X SO { T [ JSOOST. OO) O T {O O O, O1 [ OOT OUOY [ OO, OO O T (O | OO { OO [ T, OO [ T OO O T OO [ 0 O WO ) S O O O O [ W O [ | |

(L) e E © B ® A
144, Empirical formula of glucose is:
& CH20 C2H1204¢ () C2H20; (®) CHO
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I

45. Empirical Formula of Benzene is:

[

6. During combustion analysis Mg(ClO4)zis employed to absorb:

® CO H20 vapours (©) CHga (® CO
147. In combustion analysis H20 vapours are absorbed by:
e —e—e—m—m—
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152.
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55.

Iss.

W50%KOH  JOI Mg(C0ge © Mg(ClOs): © Mg(COz)2 .
The number of moles of CO2 which contains 8.0g of oxygen is

_________________ 025 e D150 D20 D050
The number of moles of CO2 which contains 16g of Oxygen is

.................. 050 __®0 W ©® 2 ®»s
The mass of CO2 containing 8 grams of oxygen (0O2) in gram is

®22 e BALL ©32 o &6
Amount of NaOH required to produce 250cm?3 of 1M solution in grams is
ORI 20 e, Q15 e DA 1
One mole of SOz contain:

(») 18.01x1023 molecules of SO> 6.02%x1023 atoms of Sulphur
9 6ibAiigumsofOnmgen = @ tgamaromsod30z e
The largest number of molecules are present in:

@ S4gafbaty Qg degoilh =~ © 2sgalco & SOgolCallH =~
27g of Al will react completely with how much mass of Oz to produce Alz03:

© 32gofQxygen & fBgofOxygen © 16gofOxymen Y Z4gofOsygen
The number of atoms present in 0.1 mole of oxy@gas are:

woo3xiez K .. ?__?."_.9.9?2‘5__.1_.9.2? \¢ @\30“1023 ............................ ©) 6.02x102 .
The volume occupied by 1.4g of N> a;%%ﬂ} in dm3is:

© 24dm Azgw  © 224dm [9] Lizdm
The volume occupied b@g Oz atS.T.Pis

L0224dm’ QR 224K RN, @) 224404dm”
The limiting react\;jnt is the one which:

(») Is taken in lesser quantity in volume as compared to other reactants.

Gives the maximum amount of the product under consideration.

(© Istaken in lesser quantity in grams as compared to other reactants.
Gives the minimum amount of the product which is required.
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159. Percentage of nitrogen in NH3 is:
14 3 14 3 I

— x 1 B —x1 —x1 w1 ;

...................... X100 @ X100 © X0 O X0

160. The percentage of oxygen in organic compound is:
calculated experimentally (¢) estimated © calorimetrically |
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Fill in the blanks

Q1: The unit of relative atomic mass is ............... :

11Q2: The exact masses of isotopes can be determined by .............. spectrograph.
11Q3: The phenomenon of isotropy was first discovered by ....... .
11Q4: A limiting reagent is that which controls the quantities of ............. :

1Q5: 4g of CH4 at 0°C and 1 atm pressure has ........... molecules of CHa.
11Q6:  Stoichiometric calculations can be performed only when ........... is obeyed.
Answers
1. | amu 2. | Mass 3. | Soddy
4. | Products 5. | 1.505 x 1023 6. | Conservation

» Write "T" for a true statement and "F" for a false statement.
1. Neon has three isotopes and the fourth one with atomic mass 20.18 amu.
2. The number of atoms in 1.79 g of gold and 0.023 g of sodium are equal.
3

The number of electrons in the molecules of CO and N; are 14 each, so 1 g of each gas will
have same number of electrons.

4. Actual yield of a chemical reaction may be greater than the theoretical yield.

Answers ipakcity.o?g};
1. | False 2. | False 3. | True 4, | False
A
L)
r{af,}skj )

Chapter : 01 .

|Q1: Differentiate between homo-atomic and hetero-atomic molecule with examples?
|Ans: The difference between homo-atomic and hetero-atomic molecule is:

Homo-atomic Molecules Hetero-atomic Molecules

The molecules which consist of atoms of | The molecules which consist of atoms of
same element are called homo-atomic | different elements are called hetero-atomic
molecules. e.g. N2, Cly, etc. molecules. e.g. HCI, H2S04 etc.

E Q2: Calculate mass in grams of 10-3 moles of H20. Molecular mass of H20 = 18?

lAns: No.of moles of  H30 (n) = 10-3 moles
- Molar mass of  H20 (M) = 18g/mole

Formula:

nm
n=—

M
1073 = —

18

m= 10" x 18g
m = 0.018¢

|Q3:  Calculate the percentage of Nitrogen in NHs.

Ans: %age of Nitrogen = ?

Please visit for more data at: www.pakcity.org
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Formula:

Mass of Nitrngen in fertilizer

%age of Nitrogen = T X 100
14 + 3

Molar mass of NHz = 17 g mol™*
Mass of Nitrngen in fertilizer

Molar mass of NH3

X 100

%age of Nitrogen Molar mass

14

%age of Nitrogen = Ty X 100

%age of Nitrogen = 82.35%

Why Atomic Masses mentioned in literature are in fraction? OR

Why elements have fractional atomic masses?

The atomic masses of most elements are fractional because they exist as a mixture of
iIsotopes of different masses. Since the atomic mass of isotopes are different so average
atomic mass is calculated for a single element.

So, average atomic mass is in fractions as mentioned in literature.

QD
o

=
7

Q
-

Define atomic mass unit. Give its value in grams?
Ans: Atomic mass unit:

The 1/12th of the mass of one atom of carbon is called 1 a.m.u.
1amu =1.661 X 10%4¢g
1amu = 1.661 X 1047 kg
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Q6: Why atoms cannot be observed by an ordinary optical microscope?

Ans: An ordinary optical microscope can measure t{lg size of an object up to or above 500 nm.
But the size of an atom is smaller. So a Clear %7%1 -dccurate image of an object that is smaller
than wavelength of visible light cannot be\qgaéamed using ordinary microscope.

Q7: Differentiate between atom and tg 1le?

Ans: The difference between atom arnd iﬁofecule is:

Atom \QU Molecule
The smallest partzcle of§a\n element which | The smallest particle of a pure substance
may or may not Iﬁ§ve an independent | which can exist independently. e.g. He, N2,
existence. e.g. H, He, Ne etc. H> etc.

08: Define ion and give its two examples?

Ans: Those species which carry either positive or negative charge is called ion.

Examples:

Na™, K*, Cl~, Br~
09: N2 and CO have the same number of electrons, protons and neutrons. Explain with

i reason’?
|Ans: Number of electrons protons and neutrons in:
N2 CO
N+ N C+0
- Electrons: 7+ 7 =14 6+ 8 =14
I Protons: 7+ 7 =14 6+ 38 =14

Neutrons: 7+ 7 =14 6+ 38 =14

T T

5o N2 and CO have same number of electrons, protons and neutrons.

|Q10: Define atomicity? Give two examples.

Ans: Atomicity:
The number of atoms present in a molecule is called atomicity.
For example:
Atomicity of H20 is three and CHa is five etc.

= === B
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Q11: Differentiate between ion and molecular ion?

Ans: The difference between ion and molecular ion is:
lons are those species which carry either positive or negative charge. Whenever an atom of
an element loses one or more electrons positive ions are formed, these are called cations.
For example:
Na*, Ca*t, Mgt etc

But when neutral atom picks up one or more electrons, a negative ion is produced which is
called anions.
For example:

F~,S?~, Cl-, Br~ etc.

When an atom loses or gains an electron, it forms an ion.

Similarly a molecule may. Also lose or gain an electron to form a molecular ion e.g.,CHJ,
CO™, N etc.

Q12: Define cation and anion?

Ans: Cation:
Whenever an atom of an element loses one or more electrons positive ions are formed these
are called cations.

For example:
Na*, Ca®*, Mg“™" etc

Anion:
When neutral atom picks up one or more electrons a negative ion is produced which is
called anion.

\

For example: ?f )
¢
F~,S%7, Cl7, Br~ etc. < é(f)
Q13: What are isotopes? Why they havg ?\7}3 chemical but different physical properties?
Ans: Isotope: it

Atoms of the same elementwa@ﬁossess different atomic masses but same atomic numbers,

such atoms of an eleme \g}@/called Isotopes.
For example: i \\.&
Carbon has three ﬁ‘g?)t&opes written as*¢C, 12C and '¢C expressed as C-12, C-13 and C-14.

S . e .1
Isotopes of elements have same chemical properties and same position in the periodic table,

but due to different atomic masses have different physical properties.

Q14: Explain relative abundance of isotopes with suitable example.

Ans: The percentage of isotope of an element in comparison to other isotopes of the same
element is called its relative abundance. It is measured by mass spectrometry.
For example:
Neon

>  foNe =90.92%
>  15Ne = 0.26%
>  4:Ne = 8.82%

Q15: How do no individual Ne atom in the sample of the element has mass of 20.18 a. m.u?

Ans: The overall atomic mass of neon, which is an ordinary isotopic mixture, is the average of the
determined atomic masses of individual isotopes. Hence

20 X90.92 + 21 X 0.26 + 22 X 8.82

Average atomic mass =
100

Average atomic mass = 20.13
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Hence the average atomic mass of neon is 20.18 amu.
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It is important to realize that no individual neon atom in the sample has a mass of 20.18
amul.

Q16: Write only names of any four methods emploved for the separation of Isotopes.

The separation of isotopes can be done by the methods based on their properties. Some
iImportant methods are gaseous diffusion, thermal diffusion, distillation, ultracentrifuge,
electromagnetic separation and laser separation.

S
o

Q17: Explain mathematical relationship for m/e of an ion in mass 'spectrometry?

Ans: The mathematical relationship for (m/e) is:

m H? 14

o 2E

Where H = strength of magnetic field.
E = strength of electrical field.
r = radius of circular path.

Q18: What is the Function of ionization Chamber in Mass Spectrometer?

S
£

Vapours are allowed to enter the ionization chamber where fast moving electrons are
thrown upon them. The atoms of isotopic elements present in the form of vapours are
ionized. These positively charged ions of isotopes of an element have different masses
depending upon the nature of the isotopes present in them.

Q19: What is mass spectrum?

~
A

Mass spectrum:

It is plot of data in such a way that m/e ratios are taken on
abscissa (x axis), and relative number of ions as ordinate (y-axis).

<\
o

For example: \?Q\

Mass spectrum of Neon O

</ F i Computer plotted graph

Q20: What is the function of electric ﬁew}ﬂnass spectrometer? for the isotopes of neon

Ans: When a potential dﬁerence (E)f/ of 500-2000 volts is applied between perforated
accelerating plates, then the ﬁOvae ions produced in ionization chamber are strongly
accelerated towards the\@@ﬁuve plates. It is called acceleration chamber.

Q21: Define empirical, (Q ula with two examples.

Empirical F ormula:
It is the simplest formula that gives the small whole number ratio between the atoms of
different elements present in a compound. The empirical formula of glucose (CeH1206) is

CH20 and that of benzene (CsHe) is CH.
Q22: Define Molar volume.

Ans: Molar volume:
The volume occupied by one mole of an ideal gas at standard temperature and pressure is

called molar volume.
Its value is 22.414dm?3

For example:
1 mole of H, = 6.02 X 1023

Molecules = 22.4146dm? at S.T.P.

Q23: Define Molecular formula.

~
A

Ans: Molecular formula:
The formula which shows the exact number of atoms of each element present in one
molecule of a compound is called molecular formula.

For example:
> Benzene (CsHe)

»  Glucose (CsH1206)

g B
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E Q24: Give the main points for the determination of molecular formula?
|Ans:  There are three steps involved in:

> Determination of percentage composition by combustion analysis.

> Determination of empirical formula-by using percentage composition.

> Calculation of molecular formula using empirical formula mass by following
relation:

Molecular formula = n X Empirical formula

Molecular formula mass
n —-———
Empirical formula mass

11025: Give two examples of compounds having same Empirical and Molecular formula?

|Ans:  The examples of compounds having same Empirical and Molecular formula are:

> H»0
> C12H22011
> NHs3
> COz

1026: What is the function of 50% KOH and Mg (Cl04)2 in combustion analysis?

lAns: Mg (ClO4)2 and KOH are used as absorber in combustion analysis. The water vapours are
: absorbed by Mg (Cl04)2 and CO; is absorbed by 50% KOH.

1027: Write down the names of water absorber and COz absorber in combustion analysis
: experiment?
lAns: Name of the water absorber and COz absorber in combustion analysis experiment is:

> H20 absorber = Mg (C104):
> CO, Absorber = 50% KOH

<
E Q28: Write down four steps for determinat ggvvf) empirical formula?

lAns: Empirical formula can be determmgﬁ@v?usmg following steps:

Determination of percen ta‘géec“omposztzon

Finding the number ofglf&n’ns of each element.

Determine atomi \60]“ each element.

If the atomic {”a“tw Is simple whole number it gives the empirical formula, otherwise

multiply WIM;\a suitable digit to get the whole number atomic ratio.
“‘\

E Q29: Differentiate between empirical and molecular formula.

YV VYV V

I|Ans: The difference between empirical and molecular formula is:

Empirical formula Molecular formula

» It shows simplest whole number ratio |» It shows exact number of atoms of each
between atoms of a compound. element present in a compound.

» Both covalent and ionic compounds |» lonic compound do not have molecular
have empirical formula. formula.

» Example: Benzene (Ce¢Hs) has |» Example: Molecular formula of benzene
empirical formula as (CH) and of is: Benzene (CsHs), Glucose (CeH1206).
glucose is (CH20).

1|Q30: Molecular formula is a nth multiple of empirical formula. Explain with examples.
Ans: Molecular formula = n X Empirical formula
I Where "n" is a simple integer. Those compounds who's molecular and empirical formulas

are same have ‘nth"” value of unity:

Molecular formula mass
n ——m————————/——
Empirical formula mass

For example:
Molecular formula of glucose is (CeH1206) and empirical formula is CH2O0.

Please visit for more data at: www.pakcity.org
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180
: 30
|Q31: 180g of glucose and 342g of sucrose have the same number of molecules but
different number of atoms present in them. Why?

Ans: Mass of glucose=180g
i Formula:

Where n =

Mass of glucrose

Number of moles of gl M rlar vaoce nf olreren
FHbel 0T TROIES OF BHHE05€ = Molar mass of glucose

180

Number of moles of glucose = —
180

Number of moles of glucose = 1

Mass of sucrose = 342¢g

Mass of sucrose

Number of moles of sucrose = —mmm
Molar mass of glucose

342

Number of moles of sucrose = —
342

Number of moles of sucrose = 1

And one mole of each compound contains 6.02 X 1023 numbers of particles. So, both have
same number of particles. Glucose (CeH1206) molecules have 24 atoms, while sucrose
(C12H22011) molecules have 45 atoms. So, equal number of molecules of glucose and sucrose
will have different number of atoms.

E (032: Calculate the number of CO2 molecules in 20.0 grams of it?
Ans: No. of CO, molecules (N) =?

Given mass (m) = 20g

&N
.'-‘-H

Molar mass of CO, = 44g/mole <2/

e
\/FP.

(O
Avogadro’s number N, = 6/.%@\% 043
o)
Molar mass of CO, = 44g ;%Ole

15
Formula: AN
m N
R
20 23
N=—= %{%ﬁOZ X 10
L SN

No. of CO, molecules (N) 2.73 x 1023

1033: Mg atom is twice heavier than that of carbon atom. Comment?
WAns: As,

ﬁ 12g of C = 1 mole of C = 6.02 X 1043 atoms of carbon

24 g of Mg =1 mole of Mg = 6.02 x 104> atoms of magnesium

Equal numbers of magnesium atoms have twice mass as compared to equal number of
carbon atoms. Therefore each magnesium atom is twice heavier than carbon atom.

|034: One Mole of water has two moles of bonds, three moles of atoms. Explain?
HAns: In one mole of water, moles of oxygen = 1 mole
In one mole of water, moles of hydrogen = 2 moles

In one mole of water, number of bonds = 2 moles

(SR SN S 1 SN S N O O T (W O (N Y (SO [N O O O | O, O SOOI | ] S (SO O (Ol | O [ (LS | I (1| | S (L SO [ (U SO (S | S (0 | SO | | | SO [ (A | [ (MO U7 O (O U1 | o

In one mole of water, number of electrons (8 electron of 0 and two electron of
H) = 10 moles

In one mole of water, number of particle of oxygen (8P + 8N + 8e) = 24 moles
In one mole of water, number of particle hydrogen = 2P 4+ 2e = 4 moles

. upgl
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Total number of particles in one mole of water = 24 + 4 = 28 moles
1 mole of H20 = 2 moles H atom +1 mole of oxygen atom = 3 moles

EQ35: What do vou know about gram atom? How we can calculate gram atom of an
element? Give its relationship.

‘|Ans: When the substance at our disposal is an element then the atomic mass of that element
expressed in grams is called one gram atom. It is also called one gram mole or simply a
mole of that element.

Mass of an element in grams

Number of gram atoms or moles of an element =
Molar mass of the substance

For example:

1 gram atom of hydrogen = 1.008g
1 gram atom of carbon = 12.000g
1 gram atom of uranium = 238.0¢g

E Q36: How many oxvgen atoms are present in 4.8g of Ozone (0=16 amu)?
|Ans: Molecular mass of 03 = 16 X 3 = 48 gmol-!

Formula:
Mass in grams

Moles of CO5; =
Formula mass
4.8¢
Moles of CO3 = ————
48gmol~1

Moles of CO; = 0.1 mol
1 mole of O3 has 0 moles = 3 moles g@xygen atoms
0.1 moles of O3 has =0.1 X 3 =

0.1 moles 0f03has—-03moes\</

1Q37: 23g of Na and 238g of U-havefe%al number of atoms in them. Justify?

H|Ans: Mass of Na = 23g 0\
I Formula: \
Numh l N Mass of Na
i e\(‘\t“@ oles of Na = Molar mass of Na
23

Number of moles of Na =

Number of moles of Na = 1 mole
Massof U = 238 ¢

Mass of U
Number of moles of U =
Molar mass of U
238
Number of moles of U = —
238

Number of moles of U = 1 mole
Since one mole of each element contains 6.02 x 1043 particles.

1038: Calculate mass in Kg of 2.6 x 102° molecules of SO2?
|Ans: No. of molecules of SOz (N)= 2.6 X 1020
i Molar mass of S0z (M) = 32 + 32
Molar mass of S02 (M) = 64 g/mole
Mass in Kg of S02 (m) =
Formula:

m

N=M><NA

Please visit for more data at: www.pakcity.org
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NxM
m —
Na
2.6 X10%%x% 64
m=————"""—7""
2.6 X1023

m= 27.64 X 10"3g
m = 27.64 x 10~5Kg

1Q39: Calculate the number of moles of O atoms in 9.00 gram of Mg (NO3)2?
|Ans: Formula mass of Mg (NO3)2 =24+ 14 X2+ 16 X 6

Formula mass of Mg (NO3)2 = 148 gmol ™
Formula:

Molar of Mg (NO3)2 =

Mass in grams
Formula mass

g
148 gmol~1
Molar of Mg (NO3)2 = 0.06 mol
1 mole of Mg (NO3)2 has O moles = 6 moles of oxygen atoms.
0.06 moles of Mg (NO3)2 has =0.06 X 6

0.06 moles of Mg (NO3)2 has = 0.36 moles

Molar of Mg (NO3)2 =

'1040: One mole of H2S04 should completely react with two moles of NaOH. How does

Avogadro’s number help to explain it?

HAns: One mole of H2SO4 completely neutralize with two moles of NaOH

NaOH > Na*t + OH™
HZSO4 = 2H+ - 804_ “?K\T/K“

ﬁS)
2NaOH + H2S04 >xgsta§§04 + 2H,0

20H™ + 2H* Qﬁlzo

I mole of H2SO4 when completé&mmzes produces two moles of H™ ionsor 2 X 6.02 x 1023
ions. Two mole of NaOH ch@ produces two moles of OH™ ions or 2 X 6.02 X 1043 ions.
When these Solutzon&m\é}rmxed together, they have equal number of H and OH™ ions and

solution becomes Q@ﬂ\t’ml

1041: Calculate the mo?es of 100 g of silicon? (Atomic Mass of Si is 28).
|Ans: Given mass of silicon (m) =100 g

Molar mass of silicon (M) = 28 g mol™?!

No. of moles (n) = ?

Formula:

m 100
no—=——
M 28

n = 3.56 moles

|Q42: Calculate the moles of chlorine atoms in 0.882g C2H4Cl>?
JAns: Given mass (m) = 0.822¢g

Number of mole of Cl atom (n) = ?
Molar mass of C2H4Cl2 (M) = 99 gmol
By using Formula:

No. of moles of C2H4Cl, =

No. of moles of C2H4Cl> = 0.00830
No. of moles of C2H4Cl; = 8.30 X 1073
One mole of C2H4Cl2 = 2 moles of Cl atoms

0.822

Please visit for more data at: www.pakcity.org
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8.30 X 1073 Moles of C2H4Cl =2 x 8.30 x 1073
8.30 X 1073 Moles of C2H4Cl2 = 0.017 moles of Cl atoms.

|Q43: Calculate number of gram atoms of Na when its mass is 0.1kg? Atomic mass of Na =

23g mol-1,

|Ans: Gram atoms of Na =7

Given massof Na= 0.1 kg =100¢g
Atomic mass of Na = 23 g mol™

Formula:
m 100 g

M 23 g mol~1
n = 4.34 moles

The gram atoms (moles) of Na are 4.34 moles.

Nn =

l044: How many molecules of H20 are present when its amount is 0.25 moles?
|Ans: No. of H20 molecules (N) =?

No. of moles of H20 (n) = 0.25 mole
Avogadro's (Na) = 6.02 x 103

Number of water molecule = n X Na

Number of water molecule = 0.25 x 6.02 x 1043
No. of H20 molecules (N) = 1.505 x 10*°molecules

1045: One mole of K2Cr207 has thrice the number of ions than the number of formula units

when ionized?

HAns: KzCr207ionize as:

K.Cr;0;7 =—— 2K%* + Cr, 05?2 ?C}

This equation show that 1 mole of KzCer7@Odﬁées 2 moles of K*tand 1 mole of Cr, 052
AR € .
Hence total three moles of ions arep&\@ﬁy\ced by the ionization of 1 mole of K2Cr207.

I (Ceo
|Q46: 100cm? of NH3 gas and 100cm§a§€’ﬂz gas at STP contain equal number of molecules.

lTustify it?

_I_/'J:f? .1f
“ r"';"; 0 f-—f

\[/{ \

Ans: Different gases have dﬂg@eﬁ;molecular masses. According to Avogadro’s law "Equal
] \

volumes of different ‘g{q‘sjes contain equal number of molecules.” As there are large spaces
between gas molg@\ﬂe so molecular gases and molecular sizes do not affect the overall
occupied volunie.’™

i Q47: Calculate the mass in grams of 2.74 moles of KMnO4. Formula mass of KMnQ; is

158g mol-1.

|Ans: Moles of KMnOa4(n) = 2.74 mole

Molar mass (M) =39 + 55+ 16 X 4
Molar mass (M) = 158 g mol ™!

1 mole of KMnO4 =158 g

2.74 Moles of KMnO4 = 2.74 X 158
2.74 Moles of KMnO4s =43292¢

|Q48: Calculate number of molecules in 9 g of ice?
|Ans: Given mass of H,0 (m) =9 ¢

Molar mass of H20 (M) = 18 g mol™*
No. of molecules of H20 in 9 g of ice (n) = ?

Bv using Formula:

m
N:ﬁXNA

9 23
N=—x6.02 x 10
18
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N = 3.01 X 10%3molecules.

1049: Why do 2g of H2 16g of CH4 , 44g of CO2 occupy separately the volume of 22.414 dm3

although the sizes and masses of molecules of three gases are very different from
each other?

Ans: 2 g of H2 = 1 mole = 6.02 X 10?3 molecules = 22.414 dm3 volume at STP.

16 g of CH4 = 1 mole = 6.02 X 10?3 molecules = 22.414 dm3 volume at STP.
44 g of CO2 = 1 mole = 6.02 x 102> molecules = 22.414 dm3 volume at STP.

According to Avogadro's law, equal numbers of molecules of all gases occupy same volumes
at same temperature and pressure.

Since, Hz, CH4 and CO; have same number of molecules that is why these occupy same
volume.

f Q50: Calculate mass of 103 moles of MgSOs4.

|Ans: MgSO04 is an ionic compound. We will consider its formula mass in place of molecular

mass.
Mass of the ionic substance
Formula mass of the ionic substance

Number of gram formula or moles of a substance=

Formula mass of MgS04= 24 + 96
Formula mass of MgS0O4+= 120 g mol™*
Number of moles of MgSO4+= 107> moles

Bv using Formula:
Mass of MgS0,

10 = 120 g mol~1

Mass of MgS04+= 107> moles X 120 g mol™?!
Mass of MgS0O4+= 120 x 1073 f ?C}
Mass of MgS04= 0.12¢ @)\ p

|Q51: Write down limitations of a cheml@@a\uaaon
|Ans: Chemical equations have certam Q‘;Mtatzons They do not tell about the conditions and the

rate of reaction. Chemical equﬁtmn can even be written to describe a chemical change that
does not occur. ’\5\\@ X

1052: Law of conservatwﬂ V mass has to be obeved during stoichiometric calculations.

Tustify it. \\V

HAns: Stozchzometrzc?alculatzons depend upon balanced chemical equation, while the balanced

chemical equation is written according to law of conservation of mass. So therefore law of
conservation of mass is to be obeyed during stoichiometric calculations.

|053: List steps involved to identify a limiting reactant?

|Ans: To identify a limiting reactant the following steps are performed:

> Identify the reactant which produces the least amount of product as limiting
reactant.

> Find out the number of moles of product with the help of a balanced chemical
equation.

> Calculate the number of moles from given amount of reactant.

|Q54: Write two assumptions of stoichiometry?

|Ans: They are following assumptions of stoichiometry:

> No side reaction occurs.

> While doing calculations, the law of conservation of mass and law of definite
proportions are obeyed.
»  All the reactants are completely converted into products.
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The following types of relationships can be studied with the help of balanced chemical
equation.

> Mass - Mole relationship.

> Mass -Volume relationship.

> Mass - Mass relationship.

056: Define limiting reactant, give an example?

Ans: The limiting reactant is a reactant that control the amount of product formed in a chemical
reaction due to its smaller amount.
Example:
2H2 + 20, > 2H70
In this reaction Hz is a limiting reactant.

Q57: How do many chemical reactions take place in our surroundings involve the limiting
reactant?
Ans: Many chemical reactions taking place in our surrounding involve the limiting reactants.

Example:

> Combustion is a daily life reaction in which fuel is the limiting reactant and oxygen is
non-limiting reactant. Once the fuel like CH4 will consume the combustion will stop.

> Rusting of iron is another example. In this reaction iron is the limiting reactant once
it will completely convert in to rust the further reaction will stop.

058: Manv chemical reactions taking place in our surroundings involve the limiting
reactants.

Ans: Example:
Burning of coal.
Explanation:
In burning of coal oxygen (02) and coal (C) a()reactants As oxygen is present in excess
amount so coal (C) is our limiting reactant

> 2
. (Excess) /COZO@‘E \
059: What is difference betweeftg g@ al yield and theoretical vield? ‘ |
Ans: The difference between act@@ yield and theoretical yield is: u@ pakcity.org %ﬂ
Actu A@L eld Theoretical yield

The amount of we products obtained in | The amount of the products calculated from
chemical reaction is called the actual |the balanced chemical equation represents
yield of that reaction. the theoretical yield. The theoretical yield is
the maximum amount of the product that
can be produced by a given amount of a

reactant according to the balanced

chemical equation.

Q60: Actualyvield is usually less than theoretical vield. Why?

Ans: Actual yield of a chemical reaction is always less than its theoretical yield due to following
reaction:
> Due to reversibility of reactions.
> Loss of product due to inexperienced worker, the product is lost in separation
techniques e.g. crystallization, distillation, filtration etc.
> Some of reactants might take part in competing side reactions.

Q61: Calculate %age of Nitrogen in NH2 CO NH: (at mass of N=14, C=12 H=1, 0=16).

Ans: Molecular mass of NH, CO NH, =14 + 2(1) +12 + 16 +14 + 2(1)
Molecular mass of NH, CO NHz = 60 amu
%age of Nitrogen in NH, CO NHz = ég 100

%age of Nitrogen in NH2 CO NH2 = 46.66%
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Q62: Define Gram formula with one example.

~
A

Formula unit mass of an ionic compound expressed in grams is called one gram - formula
or one mole of that ionic compound.

For Example:
1 gram - formula (1mole) of NaCl = 58.5 g mol™*

Q63: Define Avogadro's number. Give its numerical value.

Ans: Avogadro’'s number:
Avogadro's number is the number of atoms, molecules and ions in one-gram atom of an
element, one-gram molecule of a compound and one-gram ion of a substance, respectively.
To understand Avogadro’s number let us consider the following quantities of substances.

1.008 g of hydrogen = 1 mole of hydrogen = 6.02 X 1023 atoms of H18 g of H20 =1 mole
of water = 6.02 X 1023 molecules of water.

Q64: Define mole and molar volume? OR
Define mole with two examples.

Ans: The atomic mass of an element, molecular mass of a molecule and formula mass of a
formula unit is expressed in grams is called gram atomic mass, gram molecular mass and
gram formula unit respectively. These are also called gram mole or simply mole.

For Example:
1 gram atom of hydrogen = 1.008 g
1 gram formula of NaCl =58.50 g

1 gram molecule of water =18.0 g

Q65: Why we use the term relative atomic mass? OR

Define Relative atomic mass. Give two exanﬁales

Ans: The masses of atoms are extremely small. 1(}37 g to 10742 g) so we cannot weigh such an
extremely small masses by using any \sé\nﬂ tive balance. That's why we use relative atomic
mass unit scale. )

The relative atomic masses of soni elements are:
H = 1.008 amu, <©)~
\\ O S
0 = 15.999 amu

N

Q66: What is the mol lhr ion? Give an example and its generation?
Ans: Molecular ion: "
When a molecule loses or gains an electron an ion is formed called molecular ions.
These ions can be generated by passing:
> X-rays through a gas.
»  Alpha (a) particles through a gas.
> High enerqgy electron beam through a gas.

Q67: Whatis the principle of mass spectrometry?

31 3 1 3 1 13 1 1 1 & 1T 3 T ¥ fF 1+ 3 T 3 T 3 1T F 3 1 F 7 9 7 34 F 3% 4 F [T F 3+ 4 F 1 F 3+ 3 F 1 1 F 3= F 1T 3 54 F 3 39 3§ J 1§34 3 3 14 4 ¢ §F 3 34 F % 3 F 34 5 1 1 F 1 ¥ F T 1 3=

Ans: It is a technique in which gas molecules are converted to gaseous molecular ions, which are
then separated on the basis of their m/e ratio (mass to charge ratio).

Q68: Calculate the number of water molecules in 10 g of ice.

Ans: The number of water molecules in 10g of ice is:
By using Formula:

Mass of H,O in grams

E = 19— 11— F - )

No. of H lecules =——————— X N
0. 6l Hall molecules Molar mass of H, O -
10 g
No. of H20 molecules = 8o . X 6.02 X 10°°

No. of H,O molecules = 3.34 x 1043 molecules of H>0

1069: What is significance of John Dalton’s work about atom?
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Ans: In 1808, an English school teacher, John Dalton developed an atomic theory and recognized
the law of conservation of matter and the law of definite proportion could be explained by
the existence of atom.

The main postulate of this theory is all matter is composed of atoms of different elements,
which differ in their properties.

Q70: How many moles are present in 18g of H20?

Ans: The moles are present in 18g of H20 is:

Mass of substance

No. of moless=—————
Molar mass of substance

18 g
No. of moles of H;0 = ——
18 g

No. of moles of H20 = 1 mole of water

Q71: What is electrometer? Give its function in mass spectrometer.

Ans: Electrometer:
Electrometer is also called as ion collector, it develops the electrical current which is
proportional to the number of ions falling on it and thus the current strength in each case
gives the relative abundance of each of the isotope.
The relative abundance of these isotopes is recorded in the form of peaks on the graph of
the relative abundance of the isotopes versus the mass number.

Q72: How many moles of COz2 can be produced from burning one mole of octane, Mass of
octane is 114?

2Cg Hig + 2507 > 16C0O2 + 18H20
According to balanced equation, stoichiometric _gq\lculation can be done as;
2 moles of Octane producing molfgs@fggbz =16 moles

o) 16

O
1 moles of Octane producgn{%égxﬂes of CO2 = -

1 moles of Octane prgdgg ‘moles of CO2= 8 moles of CO:

~
X

Q73: Whatis difference betwegg;gﬁtfm ion and gram atom?

Q)
Ans: The difference between W‘?on and gram atom Is:

G};@Wﬁ {pakcitfy.org}; Gram atom

> The ionic-\\mass of ionic specie |» The atomic mass of an element
expressed in grams is called one gram expressed in grams is called one gram
ion or one mole ions. atom or one gram mole or simply mole
» For example: of that element.
1 gramion of CO34 =60g » For example:
1 gramionof OH™ =17¢ 1 gram atom of carbon =12.00 g
1 gram atom of hydrogen = 1.008g
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Q74: Define Macromolecule. Give example.
Ans: Molecules of high molecular mass usually greater than 10,000 are called Macromolecules.

For Example:

> Hemoglobin
> Proteins

> Polyester etc.

Q75: Write down role of magnetic separator in mass spectrometer. What is function of
magnetic field in mass spectrometer?

E = 19— 11— F - )

Ans: The magnetic separator, (also called analyzer) separates the positive ions on the basis of
different mass to charge (m/e) ratios. It also makes the ions to move in circular path.

(Q076: How many atoms are present in 0.1 g of Na-23?

Ans: The atoms are presentin 0.1 g of Na-23 is:

.
. m
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Mass of elementin g

No.ofatoms =————— X X X X N,
Molar mass

0.1g

No. of atoms = —— X 6.02 X 107
23 gmol~1

No. of atoms = 2.6 X 1041 atoms

Q77: Why mass of Ne gas is in fractions?

Ans: Atomic mass Neon is 20.18 amu. Actually, atomic mass of an element is taken as average of
atomic masses of all of its isotopes proportional to their relative abundances.

Neon has three isotopes, Ne-20, Ne - 21, Ne - 22 in %ages 90.92%, 0.26%, 8.82%
respectively.

Q78: What is Justification of two strong peaks of almost equal heights in mass spectrum of
Bromine?

Ans: Two strong peaks of almost equal length in mass spectrum of Bromine means, it has two
isotopes of nearly equal %age abundance.

E.g. Br-79 with 50.54% abundance and Br-81 with 49.49% abundance white iodine has
one isotope.

Q79: What are mono-isotopic elements?
Ans: Element having single isotope is called mono-isotopic element.

For Example:
> lodine (1)
> Gold (Au) etc.

080: Define stoichiometry. Give two assumptions for stoichiometric calculations. Justify it.

Ans: Stoichiometry: A\
Stoichiometry is a branch of chemistry which- @HS us the quantitative relationship between
reactants and products in a balanced che We 1l equation.
We have to assume the following con%&pns
> No side reaction occurs. . (7"‘

»  All the reactants are cozﬁm er converted into the products.

Q81: How can the efficiency \i\gf\sﬁchemlcal reaction be expressed? How percentage vield is
calculated? & S

Ans: A chemist is usua@qnterested in the efficiency of a reaction. The efficiency of a reaction is
expressed by com‘parmg the actual and theoretical yields in the form of percentage (%)

yield.

o vield — Actual yield « 100
0y ~ Theoretical yield
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‘!‘3" Long Questions

What is combustion analysis? How can you calculate the percentage of the carbon,
hydrogen and oxygen in an organic compound by this method?

Define the following and give one example of each. (i). Avogadro’s number. (ii). Molecular
ion. (iii). Mole. (iv). Isotopes.

Write a note on limiting reactant and explain by giving two examples. OR Define Limiting
reactant and how it is identified by different steps.

Define the following terms and give two examples of each. (i) Percentage yield. (ii) Gram
ion. (iii) Gram atom. (i) Gram formula.

Define the following terms with examples. (i) Molecular ion. (ii) Molar volume. (iii) Isotope.
(iv) Relative atomic mass.

Explain isotopes with their relative abundance.

Ascorbic acid (Vitamin C) contains 40.92% carbon, 4.58% hydrogen and 54.5% oxygen by
mass. What is the empirical formula of ascorbic acid? At, masses: C =12.01, H = 1.008, O =
16.0.
Differentiate between empirical and molecular formula. OR Write down the steps to
calculate empirical formula.
The combustion analysis of an organic compound shows it to contain 65.44% carbon,
5.50% hydrogen and 29.06% oxygen. What zse(qhe empirical formula of the compound? If
the molecular mass of this compound is 11()@1\5 gmol-l, Calculate the molecular formula of
compound. o\\{\\@
Serotonin (Molar Mass = 176 gmol. s'a compound that conducts nerve impulses in brain
and muscles. It contains 68. 2% 6.86%H, 15.9%N and 9.08%0. What is its Molecular
formula? b
Write a note on Avoaad\m\ number.
A well-known Idea@WS is enclosed in a container having volume 500 cm3 at S.T.P its mass
comes out to be*f)}722 What is the molar mass of this gas?
Calculate the number of grams of Al2S3 which can be prepared by the reaction of 20g of Al
and 30¢g of sulphur. How much non-limiting reactant is in excess?
A mixture of NH3 gas can be prepared by heating together two solids NH4CI and Ca(OH)». If
a mixture containing 100g of each solid is heated than calculate the number of grams of
NH3 produced.

2NH4Cls) + Ca(OH)z(s) > (CaClzis)+ 2NH3z) + 2H20(

Molar mass of NH4Cl = 53.5 g mol~* and Ca(OH); = 74 g mol™*

Mg metal reacts with HCI to give hydrogen gas. What is the minimum volume of HCI
solution (27% by weight required to produce 12.1 g H2)? The density of HCI solution is

1.14 g cm?3.

4Mg(s) + 2HClag > MgClzaq + Hz(g
At, Mass of Mg = 24 g mol™*
At, Mass of Cl = 35.5 g mol™

Calculate the number of grams of K2SO4 and water produced when 14g of KOH are reacted
with excess of H2S0a4. Also calculate the number of molecules of water produced:

2KOH aq) + H2504(aq) > K25040q) + 2H20()
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E At, Mass of K = 39,S = 32,0 = 16 E
1017: Define Stoichiometry. Give assumptions; Mention any two important laws which help to
perform stoichiometric calculation.
|Q18: What is difference between actual yield and theoretical yield? Why actual yield is less than |-
theoretical yield?
11Q19: When lime stone (CaCO3) is roasted quick line (CaO) is produced according to the equation. |-
The actual yield of Ca0 is 2.5 Kg when 4.5 Kg quick line of lime stone is roasted. What is the |
percentage vield of this reaction?
CaCO? > (Ca0+ COz D@pakcity.org%:
i Atomicmassof Ca =40,C = 12,0 = 16 2 & |r
EQZO: Silicon Carbide (Sic)is an important ceramic material. It is produced by allowing sand
(Si02) to react with Carbon at high temperature.
i Si02 + 3C > SiC+ 2CO :
When 100 kg sand is reacted with excess of Carbon, 51.4 kg of SiC is produced.
1021: What is the percentage yield of SiC?
|Q22: Ethylene glycol is used as automobile antifreeze. It has 38.7% carbon, 9.7% hydrogen and |-
I 51.6% oxygen. Its molar mass is 62.1 grams moll. Determine its empirical and molecular |-
formula.
[ O ;
: o f
| oG5 z
E \\’jﬁ/o > E
i QM i
0—- - — — — 4

nll

i www.pakcity.org

| Class 11t : Chemistry notes +#

= T = [ i T T = T T T T ) ) T T ) W [ T T ) e e T [ T ) T i R T i ) | i -

Please visit for more data at: www.pakcity.org





