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CHEMISTRY (XI)
Chapter 1

Basic Concepts |
Short Questions %pak"iwmg%

1. Define atom. Give examples.

Ans: Atom 1s the smallest particle of an element, which can take part in a chemical reaction. For

example, He and Ne, etc. have atoms, which have independent existence while atoms of hydrogen,

nitrogen and oxygen do not exist independently.

2. What are the main points of Dalton’s atomic theory?

Ans: In 1808, an English school teacher, John Dalton,.,.,.r@;:.(z)‘._giniied that the law of conservation of
NS ” o)
matter and the law of definite proportions cQ},;_‘ld_‘f?_bé"’éxplained by the existence of atoms. He

developed an atomic theory the main postulate of which is that all matter is composed of atoms of

different elements which differ in _tj-hzef'if‘f-fjhrbperties.
3. Define molecule. Give exampl_es.

Ans: A molecule 1s the smallest particle of a pure substance which can exist independently. For

example, He, Clz, 03, P4, Sg, HC], NH3, HzSO4, C6H1206.

4. Define macromolecules. Give an example.

Ans: Some molecules are so big that they are called macromolecules. Haemoglobin 1s such a
macromolecule found in blood. It helps to carry oxygen from our lungs to all parts of our body.

Each molecule of haemoglobin is made up of nearly 10,000 atoms and it is 68,000 times heavier

than a hydrogen atom.
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5. Define ion. Give examples.

Ans: lons are those species which carry either positive or negative charge. For example, Cl', Na",

F, K.
6. Define cation. Give an example.

Ans: The positively charged species are called cation. For example, the most common positive ions

are formed by the metal atoms such as Na*, K*, Ca*", Mg*', AI’".

7. Define anion. Give an example.

Ans: The negatively charged species are called anion. For example, there are many examples of

negative ions which consist of group of atoms like OH, COg,\z‘j,\SOf', PO,*, MnO,!-+ Cr207" etc
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8. What are molecular ions? How are theyfomfe"cf?f'éive their use.

Ans: A molecule may lose or gain arvli;'e\l\‘jééfron to form a molecular ion, e.g., CH4", CO", N2*
Cationic molecular ions are mq‘lfe:"\ébﬁhdant than anionic ones. These i1ons can be generated by
passing high energy electrorikbeam or o-particles or X-rays through a gas. The breakdown of
molecular ions obtained from the natural products can give important information about their

structure.
9. Define relative atomic mass.

Ans: Relative atomic mass is the mass of an atom of an element as compared to the mass of an

atom of carbon taken as 12. Examples are:
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Relative Atomic Mass Relative Atomic Mass
Element (amu) Element (amu)
H 1.008 Cl 35.453
O 15.9994 Cu 63.546
Ne 20.1797 U 238.0289

10. Define isotopes. Give examples.

Ans: Atoms of the same element having same atomic number but different mass

number. Such atoms of an element are called 1sotopes.
Examples: H-1, H-2, H-3 called as protium, deuterium and tritium, C-12, C-13, C-14 and O-16, O-

17, O-18
11. The atomic masses may be in fraction. Why?

Ans: The atomic masses are in fraction when elem%nt-.sf_;;;hﬁli%e 1sotopes as the average of atomic

—~\ \

masses of 1sotopes will definitely be 1n fraction.<ngrfl"-;é5éé‘ihple,
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N9 20x00.92 4 21x0.26 - 22x8.82
Average atomic mass s’ —o022 = 228 20.18 Answer

The atomic mass of some of thg\\~&iéﬁéisotopic elements is also 1n fraction.

12. Why the isotopes have the same chemical properties but different physical properties?
Ans: The 1sotopes of the same element have same chemical properties as they have same electronic
configuration and chemical properties depend upon the number of electrons. They have different
physical properties as they have different number of neutrons in the nucleus and physical properties
depend upon the nucleus.

13. No individual neon atom in the sample of the element has a mass of 20.18 amu. Why?

Ans: Neon has three isotopes of atomic masses 20, 21 and 22 with relative abundances as 90.92%,

0.26% and 8.82%
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The relative atomic mass of neon comes out to be 20.18 amu. So, 20.18 amu 1s the average atomic

mass of all the three 1sotopes of neon.

082 1025+ 288L
0 ”

Average atomic mass - 0.8 e

14. Comment on how atomic number and atomic mass define stability of isotopes.
Ans: The elements of odd atomic number almost never possess more than two stable 1sotopes. The
elements of even atomic number usually have larger number of 1sotopes and i1sotopes whose mass
numbers are multiples of four are particularly abundant. For example, '°O, **Mg, 2%Si, “°Ca and *°Fe
form nearly 50% of the earth’s crust. Out of 280 1sotopes that occur m nature, 154 have even mass

number and even atomic number.
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15. What are mono-isotopic elements?
Ans: The elements with only one isotope arg.ééﬂédmono—isotopic elements. Examples, arsenic,
fluorine, 10dine and gold.

16. Define mole. Give exampgl“e‘&f
Ans: When the atomic mass éf an element, molecular mass of a compound, formula mass of an
ionic compound and 1onic mass of 1onic specie 1s expressed in grams then it 1s called mole.

OR
The atomic mass, molecular mass, formula mass or ionic mass of the substance expressed in gram
1s called molar mass of the substance.
Examples: 1 gram atom of hydrogen = 1.008 g
I gram molecule of water = 18 g

1 gram formula of NaCl =58.5 g

| gramionof OH' =17 ¢
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17. Define mass spectrometry.
Ans: Mass spectrometer 1s an instrument which 1s used to measure the exact masses of different
1sotopes of an element.

18. Mention the types of mass spectrometer.
Ans: Following are the types of mass spectrometer:
Aston’s mass spectrograph
Designed to identify the 1sotopes ot an element on the basis of their atomic masses.
Dempster’s mass spectrometer
Designed for the 1dentification of elements which were available 1n the solid state.

19. Name the steps involved in the working of mass spectromegei?\

Ans: Following are the steps involved: A
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1. The substance whose analysis for the separ;\l\t\‘ion'('j\‘[‘;\’isxotopes 1s required 1s converted into the
vapour state. The pressure of these VapourSjif\S/lééﬁﬁt;v'ery low, that is, 10° to 10 torr.

2. These vapours are allowed to, e‘lﬂte‘l‘*‘\‘fhé xionization chamber where fast moving electrons are
thrown upon them. The atomS‘Qf'isbtopic element present in the form of vapours are 1onized.

3. When a potential difference (E) of 500-2000 volts i1s applied between perforated accelerating
plates, then these positive ions are strongly attracted towards the negative plate. In this way, the
lons are accelerated.

4. These 10ons are then allowed to pass through a strong magnetic field of strength (H), which will
separate them on the basis of their (m/e) values. Actually, the magnetic field makes the ions to
move 1n a circular path. The ions of definite m/e value will move in the form of groups one after

the other and fall on the electrometer.
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20. Write functions of Mg(ClO4); and KOH in combustion analysis.

Ans: Function of Mg(ClQ4)2:-Magnesium perchlorate acts as a dehydrating agents so it absorbs

water during combustion analysis.
Function of KOH:-Potassium hydroxide has the ability to absorb carbon dioxide so it is used to
absorb COz produced during combustion analysis.

21. Give the mathematical relationship used to calculate mass to charge ratio.

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

m/e=H*r?*/2E

Where H is the strength of magnetic field, E is the strength of electrical field, r is the radius of

circular path.

22. What does the mathematical relationship express.in mass spectrometry?

Ans: The mathematical relationship for (m/ 3)18

m/e=H*r*/2E

Where H is the strength of magnetlc field, E 1s the strength of electrical field, r 1s the radius of
circular path. If E 1s increased, by keeping H constant then radius will increase and positive
ion of a particular m/ewill fall at a different place as compared to the first place.
23. What happens if strength of the electric field is increased in mass spectrometry?
Ans: If E 1s increased, by keeping H constant then radius will increase and positive 1on of a
particular m/e will fall at a different place as compared to the first place. This can also be done by

changing the magnetic field.
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24. What is the function of an electrometer?
Ans: Electrometer 1s also called an ion collector and develops the electrical current. The strength of
the current thus measured gives the relative abundance of 1ons of a definite m/e value. Similarly,
the 1ons of other 1sotopes having different masses are made to fall on the collector and the current
strength 1s measured. The current strength in each case gives the relative abundance of each of the
isotopes. The same experiment i1s performed with C-12 isotope and the current strength is
compared.

25. Mention the methods which can be used for the separation of isotopes.
Ans: Following are the methods used for the separation of 1sotopes:
1. Gaseous diffusion
2. Thermal diffusion < 2
3. Distillation I
4. Ultracentrifuge
5. Electromagnetic separation
6. Laser separation

26. What is mass spectrum?
Ans: The mass spectrum 1s a graph showing the relative abundance of isotopes plotted against the

mass number.
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27. Mention the formula to find percentage of element.

Ans: Following 1s the formula to calculate percentage of an element:
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Mass of the element 1n the mmpmm-d < 100

Percentage of an element =
mass of the compound

28. How can the percentage of an element be determined by formula mass?

Ans: Percentage composition of a compound can also be determined theoretically if we know the

formula mass of the compound. The following equation can be used for this purpose:

Mass of the element in one mole of the compound

x 100

Percentage of an element = - :
Formula mass of the compound

29. Define empirical formula.
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Ans: It 1s the simplest formula that gives the small whole number ratio between the atoms of
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different elements present in a compound. In an emp’if‘if“%’glﬂ;f‘l‘mula of a compound, AxBy, there are
x atoms of an element A and y atoms of an elen;entB The empirical formula of glucose (CsH120k)
1S CH>O and that of benzene (CsHp) | 1\SCH

30. Write the steps involved‘i‘;g‘ﬁ[tﬁ;dxe;termination of empirical formula?
Ans: Empirical formula of a cémpound can be calculated following the steps mentioned below:
1. Determination of the percentage composition.
2. Finding the number of gram atoms of each element. For this purpose divide the mass of each
element (% of an element) by its atomic mass.
3. Determination of the atomic ratio of each element. To get this, divide the number of moles of
each element (gram atoms) by the smallest number of moles.

4. If the atomic ratio 1s simple whole number, it gives the empirical formula, otherwise multiply

with a suitable digit to get the whole number atomic ratio.
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31. Mention the steps involved in combustion analysis.
Ans: Following are the steps involved in combustion analysis:
1. A weighed sample of the organic compound 1s placed in the combustion tube. This combustion
tube 1s fitted 1n a furnace. Oxygen 1s supplied to burn the compound.
2. Hydrogen 1s converted to H,O and carbon is converted to COx.
3. These gases are absorbed in Mg (ClO4)2 and 50% KOH, respectively.
4. The difference in the masses of these absorbers gives us the amounts of H>O and CO> produced.

5. The amount of oxygen 1s determined by the method of difference.

Combustion tube Hzo absorber CO,, absorber Other Gases

T

= : D%@%% EDH

Sample of | MQ(Ci04 )2

Organic Compound N>

" g | -
by . b v

32. Mention the formulae used in combustfonanalysis.

Ans: Following formulae are used in combustion analysis:

O\
e \

Mass of CO 1 200 ‘
% of carbon ¢ e e . X e X 10
Miss of orgamc cumpmlml a4.00
, Massof H O 016
Yo Of hydrogen © - —— e X w——— X 1O
Mass of organic compound I8

The percentage of oxygen is obtained by the method of difference.
% of oxygen = 100 - (% of carbon + % of hydrogen) .

33. Define molecular formula.
Ans: That formula of a substance which 1s based on the actual molecule i1s called molecular
formula. It gives the total number of atoms of different elements present in the molecule of a

compound. For example, molecular formula of benzene 1s CsHe while that of glucose is CsH120s.
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34. Give the formula relating empirical formula with molecular formula.

Ans: Following 1s the formula relating empirical and molecular formula:
Molecular formula = n (Empirical formula)

Where ‘n’ 1s a simple integer.

35. Mention the compounds having same empirical and molecular formula.
Ans: Those compounds whose empirical and molecular formulae are the same are numerous. For
example, H>O, CO2, NH3 and Ci12H22011 have the same empirical and molecular formulas. Their
simple multiple ‘n’ 1s unity.

36. What the value of ‘n’ signifies or tells in a molecular and empirical formula?
Ans: Actually the value of ‘n’ 1s the ratio of molecular mass ,@nd’kf‘empirieal formula mass of a

substance. (S

o e |
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Molecularmass
n= AN\ =/

Empirical formula mass
37. Define gram atom. Give examples
Ans: The atomic mass of the element expressed 1in grams 1s called one gram atom. It 1s also called

one gram mole or simply a mole of that element.

) : Mass of an clement 1n grams
Number of gram atoms or moles of an ¢lement » e
Molar mass of an element

For example,
1 gram atom of hydrogen= 1.008 g
| gram atom of carbon= 12.000 g

| gram atom of uranium= 238.0 g
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38. Define gram molecule. Give examples.

Ans: The molecular mass of a substance expressed 1n grams is called gram molecule or gram mole

or simply the mole of a substance.

, . P Mass of molecular substance n grams
Numbser of gram molecules or moles of a molecular substance = e
Molar mass of the substance

For example,
1 gram molecule of water= 18.0 g
1 gram molecule of HoSO4=98.0 g

1 gram molecule of sucrose= 342.0 g | \

A\ OO
“ 4\ N

39. Define gram formula mass. Give examples. o \\\, )

~ .\ D

Ans: The formula unit mass of an ionic compound: expressed in grams is called gram formula of
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the substance. o AW
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Mass of the ionic substance in grams

R
Number of gram formulas grmbples of a substance =
AR

Formula mass of the 1onic substance

For example,

1 gram formula of NaCl= 58.50 g
I gram formula of Na;CO3=106 g
1 gram formula of AgNOsz= 170g

40. Define gram ion. Give examples.

Ans: Tonic mass of an 1onic specie expressed in grams is called one gram ion or one mole of 10ons.

Mass of the 1on1c species m grams

Number of gram 10ns or moles of an species = G
Formula mass of the 1omc species

For Exampal, I gionof OH" =17 g
1 gionof SO =96 ¢

1 gion of CO3* =60 g
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41. Define Avogadro’s number. Give examples.

Ans: Avogadro's number 1s the number of atoms, molecules and 10ons 1n one gram atom of an

element, one gram molecule of a compound and one gram 10n of a substance, respectively.

Examples

1.008 g of hydrogen = 1 mole of hydrogen = 6.02 x 10** atoms of H

18 g of H,0O =1 mole of water =6.02 x 10* molecules of water

96 g of SO4> = 1 mole of SO4> = 6.02 x 10% ions of SO4*

42. What is the number of covalent bonds in 8 g of CH4?
Ans:
I moleof CHs=16¢g
So,
0.5mole of CHs =8 g
No. of molecules = 0.5 x 6.02 x 10%
=3.01 x 10® mo lecules,
Each molecule has four bonds.. So;
The total number of bonds = 4>< '3.01 x 1073
=12.04 x 10%
=1.204 x 10**
43. How Avogadro’s number relates to the masses of chemical substances?
Ans: Avogadro’s number relates to the atoms, molecules or 1ons in one gram mole of an element,

compound or 1on. One gram mole of the substance is the atomic mass, molecular mass or 1onic

mass expressed in grams. It means that the number of the species is related with the masses of the

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



11th Chemistry Notes www.pakcity.org

species. For example, 23 grams of sodium and 238 grams of uranium have equal number of atoms

in them.

1 mole of Na= 23 g= 6.02x10* atoms

1 mole of U= 238 g= 6.02x10** atoms

44. 180 grams of glucose and 342 grams of sucrose have same number of molecules but

different number of atoms present in them. Justify it.
Ans:
180 grams of glucose = 1 mole

342 grams of sucrose = 1 mole
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One mole of every substance has equal number of rrll'(f)lié‘c;i,ll'és ie. 6.02 x 10%
One molecule of CsH1206 has number.c);’f\'?l{(:‘)i‘rﬁhs : 24
=24 x 6.02 x 10~
—1.44 x 10%
One molecule of Ci12H220,;1 has number of atoms = 45
=45 x 6.02 x 10%
=2.70 x 10

45. Mg atom is twice heavier than that of carbon atom. How?

Ans: The atomic mass of magnesium is 24 g/mol and that of carbon 1s 12 g/mol. That is why, Mg

atom 1s twice heavier than carbon atom.
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46. Calculate the mass in grams of 10 moles of water.
Ans: The formula applied 1s:
Mass of water = No. of moles x molar mass
=107 x 18
= 1.8 x 107
=0.018 g

47. Two grams of H3, 16 g of CH4and 44 g of CO: occupy separately the volumes of 22.414
dm?’ at STP although the sizes and masses of molecules of ﬂ‘;re:é:};ases are very different from

each other. Give reason.
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Ans: One mole of any i1deal gas at STP occupi_gsf\afi,vdlume of 22.414 dm’. The distance between the
gas molecules 1s 300 times greater tha{lgthé“ﬂiameter, therefore, the sizes and masses of different

gases do not affect the volume, Hence,
2 g of H2= 1 mole = 6.02 x 10> molecules 22.4 dm® at STP

16g of CHs=1mole=6.02x10*molecules22.4dm’at STP
44g of CO=1mole=6.02x10*molecules22.4dm’at STP

So, they occupy a volume of 22.414 dm’ which is called molar volume (Vm).
48. What is the number of H" ions in 9.8 g of H;PO4?

Ans: 1 mole of H3PO4 =98 ¢

0.1 mole of H3PO4s=9.8 g
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H;PO. — 3H" + PO

1 molecule of H3PO4 has 3H'. So, the number of H' ions in 0.1 moles of HzPOy is 1/10™ of

Avogadro’s number multiplied with 3 i.e. 3x6.02x10%* = 1.806 x 10

49. One mole of H2SO04 should completely react with 2 moles of NaOH. Justify it.

Ans: HSO4 + 2NaOH » NaSO4 + 2H>0

1 mole 2 moles 1 mole 2 moles

Apply Avogadro’s number concept:

1 mole of H>SOugenerate H+ ions =2x6.02x10*H" ions

2 moles of NaOH generate OH ions=2x6.02x10*H"ions

2R P

It 1s clear from the above calculations that the numberof H" and OH ions formed are same

/ f | \
h by

although the number of moles of H2SO4 agd‘,-:"af-)H are different that 1s why 1 mole of H>SOq4

reacts completely with 2 moles of NaOH
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50. One mg of K>CrOy has thrice the number of ions than the number of formula units when

ionized in water. Justify.

Ans: K.CrOy — 2K+ CrO4%

—
Mass of K2:CrO7=1mg =0.001 g

Molar mass of K;Cr;0:=294gmol"!

Mass
Number of formula units of K2Cr207 = xNa
Molarmass

e ot a s e e e

=0.001x06.02x10° =2.04x10%

RLLrOr > 2K +  Xeno;

2 04x108 2x2 04x1088-0\ O 2.04x10'5=6.12 x10'¢ jons
Hence. 1t 15 justified that total number of 1ons (6. 11 Efﬁf“s 1:3115} 15 thrice the number of formula
units ionized (2.04x10'%) T

51. N> and CO have same numl{efr‘i.éf;léctrons, protons and neutrons. Justify.
Ans: According to calculatiﬁﬁg'for N2
Number of electrons in No=7 +7 =14
Number of protons in N> =7 +7 =14

Number of neutrons In N> = 14-7=7+7 =14

According to calculations for C and O
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Number of electrons in C = 6

Number of electrons in O = 8

Total number of electrons = 6+8 = 14

Number of protons in C =6

Number of protons in O = 8

Total number of protons = 6+8 = 14

Number of neutrons in C = 6

Number of neutrons in O = 8

Total number of neutrons = 6 + 8 = 14

Hence, N> and CO have same number Ofelectrons, protons and neutrons
52. Calculate the mass m kgofz 6\')( 107’ molecules of SO:.

Ans:

6.02 x 10%° molecules of SO, have mass = 64 ¢

One molecule of SOz has mass = 64 g

6.02 x 10~ molecules of SO, have mass = 64/ 6.02 x 10%

2.6 x 10% molecules of SO, have mass = 64 x 2.6 x 10%/6.02 x 10%

— 64 x 2.6/6.02 = 27.641 g
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53. One mole of H>20 has two moles of bonds, three moles of atoms, ten moles of electrons

and twenty-eight moles of the total fundamental particles present in it. Justify.

Ans: The formula of water is:

H-O-H @ pakcity.org%n

i Two moles of covalent bonds
. Total three moles of atoms
ii. 10 moles of electrons because 8moles of electrons are contributed by one mole of

oxygen and 2 moles of electrons are contributed by 2moles of hydrogen.
iv. Number of particles in one mole of oxygen=8P+8n+8e=24 mole particles

No.of particles in two moles of Hatoms =4 mole particles

Total no.of particles=24+4=28 moles

54. Define stoichiometry.

Ans: Stoichiometry i1s a branch of chemistry Whichlizb;je%lgfzﬁskhe quantitative relationship between
reactants and products in a balanced chenﬁcalqgiﬁétibh.

55. What are the basic assumptionq~pfi§}6i0hi0meﬂy?
Ans: Following are the basic assqmp'f'i(;hs of stoichiometry:

1. All the reactants are c‘o‘;n‘pletely converted into products

2. No side reaction occurs

3. Law of conservation of mass and law of definite proportions are obeyed

56. Which relationships can be studied in stoichiometry?

Ans: Following relationships can be studied in stoichiometry:

1) Mass-mass Relationship

It we are given the mass of one substance, we can calculate the mass of the other substances
involved in the chemical reaction.

2) Mass-mole Relationship or Mole-mass Relationship
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If we are given the mass of one substance, we can calculate the moles of other substance and vice
versa.

3) Mass-volume Relationship

If we are given the mass of one substance we can calculate the volume of the other substances and
vice-versa.

4) Mole-mole Relationship

If we are given the moles of one substance we can calculate the moles of the other substances and

vice versa.

57. What is a limiting reactant? How it helps to control the reaction?

W O\

Ans: The limiting reactant is a reactant that controls the amii):u\n'th bf the product formed in a
chemical reaction due to its smaller amount. Whenevefrf:;i;ﬁ>i}é;‘\f\cénsumed then the further formation of
the product stops although excess amount of theother reagent 1s still in the reaction flask. The
unavailability of limiting reactant on cqgsﬁtﬁﬁtion stops product formation. This 1s how it controls
the reaction. 0

For example, consider the rea&ion between hydrogen and oxygen to form water.

2Ha2(g) + O2(g)—> 2H20 (1)

When we take 2 moles of hydrogen (4g) and allow 1t to react with 2 moles of oxygen (64g), then
we will get only 2 moles (36 g) of water. Actually, we will get 2 moles (36g) of water because 2
moles (4g) of hydrogen react with 1 mole (32 g) of oxygen according to the balanced equation.
Since less hydrogen is present as compared to oxygen, so hydrogen is a limiting reactant. If we

would have reacted 4 moles (8g) of hydrogen with 2 moles (64 g) of oxygen, we would have

obtained 4 moles (72 g) of water.
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58. How can the efficiency of a chemical reaction be expressed? OR Why a chemist is
interested in calculating efficiency of a reaction?

Ans: The efficiency of a chemical reaction can be expressed by the percentage yield of the

chemical reaction. Percentage yield depends upon the ratio of actual yield and theoretical yield.

% Vield = Actual Yield <100

Theoretical Yield

Efficiency of a reaction 1s also called percentage yield.
A chemist 1s interested in calculating efficiency of a reaction so

that the results come in front of him in terms of percentage which
tells about the success of a reaction.
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59. Why the experimental yield is mostly less than the theoretical yield?
Ans: Following are the reasons for actual yield to be less than theoretical yield:
1. A practically inexperienced worker has many shortcomings and cannot get the expected
yield.
2. The processes like filtration, separation by distillation, separation by a separating funnel,
washing, drying and crystallization if not properly carried out, decrease the actual yield.

3. Some of the reactants might take part in a competing side reaction and reduce the amount of

the desired product.

So in most of the reactions the actual yield is less than the theoretical yield.

J ¢ P ‘.\\
VY O\
)\

60. Distinguish between actual yield and theoretical yield.
Ans: The amount of the product that 1s obtained in realm’achemlcal reaction 1s called actual yield.

The amount of the product calculated from ba_lélil*(;"ed'chemical equation 1s called theoretical yield.

For example,

Caco\.gi(\g‘}“" > CaO (s) + CO (g)

56 g of CaO 1s produced accbiic‘i‘i'ng to the balanced chemical equation so it 1s the theoretical yield.
In real suppose 40 g of CaO 1s produced so it is the actual yield.

61. Concept of limiting reactant is not applicable to the reversible reactions. Explain it.
Ans: In case of reversible reactions we cannot understand the concept of limiting reactant as certain
amounts of reactants are left unreacted at equilibrium stage. The idea of limiting reactant becomes
clear when out of the two reactants one reactant gets consumed completely.

62. The reaction of combustion in atmosphere consumes Oz which is in excess. What is

limiting reactant?

Ans: In the process of combustion oxygen (O2) 1s always 1n excess and 1s left in the atmosphere

after complete burning of material. Hence, burning material is limiting reactant.
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63. 11 g of carbon is reacted with 32 g of oxygen to give CO,. Which is the limiting reactant?

Ans: C+ O, » CO»

According to the balanced equation,

12 g of C reacts with 32 g O, to give 44 g CO,. Therefore, oxygen 1s in excess and carbon is the

limiting reactant.
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64. Give examples of limiting reactant in daily life.
Ans: Following are the examples of yield in daily life:

1. Burning of wood in which oxygen is in excess and wood is the limiting reactant.

2. The concept of limiting reactant is analogous to the relationship between the number of
“kababs” and the “slices” to prepare “sandwiches”. If we have 30 “kababs” and five breads
“having 58 slices™, then we can only prepare 29 “sandwiches”. One “kabab” will be extra
(excess reactant) and “slices” will be the limiting reactant. It is a practical problem that we
cannot purchase exactly sixty “slices” for 30 “kababs” to prepare 30 “sandwiches”.

3. Rusting of 1ron in which iron is the limiting reactant and moisture and air are in excess.

65. Mention steps to identify limiting reactant.

.. ..-h \ ‘.\\
1 VY O\
) . |
NN b

Ans: To identify a limiting reactant, the following three ste_p.s\z,_afé”performed:

A €N
Coala \

1. Calculate the number of moles from the given’_\amqliﬁt‘;fdf"reactant.
2. Find out the number of moles of product wﬁhthe help of a balanced chemical equation.
3. Identify the reactant which produg-e.:é-:;_gﬁé least amount of product as limiting reactant.

66. Why isotopes have sameféhemical but different physical properties?

Ans: Chemical properties depend upon atomic numbers i.e. arrangement of electrons. Isotopes
have the same electronic configuration and as chemical properties depend upon the number of
electrons present in outermost shell so 1sotopes have same chemical properties. Physical
properties depend upon atomic masses 1.e. number of protons and neutrons so isotopes have

different physical properties.
67. Why oxygen cannot be determined directly in combustion analysis?

Ans: During combustion analysis, an excess of oxygen i1s provided to make sure that the

organiccompound must be burnt to produce CO, and H>O. At the end some of the oxygen 1s
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obtained as extra amount and is not surely given out by the organic compound only. So oxygen

cannot be determined directly in combustion analysis. We have to subtract total percentage of C

and H from100.

%age of O=100—(%age of C+% age of H)

68. How 4.9 g of H>2SO4when completely ionized in water have equal number of +ve and

—ve charges but the number of positively charged ions is twice the number of negatively
charged ions?

Ans:
Number of moles ot H2S04 = 4.9/98 = (.5 mole

0.5 mole of H2504 vyields 1 mole of H* 10ns aﬂd-ﬂ;ﬁ:\iﬁnle of 50.42' 1011S as

O

2HY + SO42"

shown below:H,SO,

/,-\‘\ rd \ L

0.5mole 1 Ilqullr,ﬂj{:,_,;;;,- i Sanale
0.5% 6.02x 1023 _1%6.02x 1023 0.5% 6.02x 102
Molecules _¢!\ ions ions
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The relationship shows that total positive charges are equal to total negative charges because

each SO42' ion has -2 charge and two H" have also +2 charge. However, the above
relationship shows that number of positive ions are twice as compared to negative ions.

69. 23g of sodium and 238g of uranium have equal number of atoms in

them. Justify.

Ans:

It 1s justified as follows:

Given mass of Na =23 g

Atomic mass of Na =23g/mol

No. of moles of Na  =mass of Na/atomic mass_of
Na TN T
=23/23 =lmole¢ |
So, 1 mole of Na =6.02x10> atOIfﬁ\Sa_
contains AN
Given mass of U 23 Sg O

Atomic mass ot U_ “.‘f£\2.38g/m01

No. of moleS,QfU: " —mass of Na/atomic mass of

=238/238 = 1mole

So, 1 mole of U contains =6.02x10% atoms
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70. Differentiate between empirical and molecular formula.

Ans:

Empirical Formula: - It is the simplest formula that gives the small whole number ratio

between the atoms of different elements present in a compound. For example, the empirical

formula of glucose (CsHi20¢) 1s CH20 and that of benzene (CeHs) 1s CH.

Molecular Formula: - The formula of a substance which 1s based on the actual molecule is

called molecular formula. It gives the total number of atoms of different elements present in the

molecule of a compound. For example, the molecular formula of benzene 1s CsHewhile the

molecular formula of glucose is CsH120e.

.. ..-h \ ‘.\\
1 VY O\
) . |
NN b

71. A compound may have same molecular and empir:ic‘alﬁ'mnula. Justify.

ONATS, L\ )

P A e SRl
L L Wy |
‘,) \:"v.l A J

Ans: Some compounds have the molecules in,\whi‘c_f;};‘glexrnents are already present in the simplest
whole number ratio. So such compound':sle\.lfg\;éffhe same empirical and molecular formula. For
example, empirical and molecu‘leﬁtrl‘\ft‘:‘)ffr\lillé for water 1s H>O and for carbon dioxide 1s COsx.
Molecular formula 1s relaté‘df‘- Wlth empirical formula by the following relationship:

Molecular formula=nx Empirical formula
Where ‘n’ is a simple integer.
The value of the ‘n’is the ratio of the molecular mass and empirical formula mass of a

substance.

Molecular mass
n —_—

Empirical formula mass

72. Law of conservation of mass must be considered during stoichiometric
calculations. How? OR How is law of conservation of mass obeyed during

stoichiometric calculations?
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Ans: Law of conservation of mass must be obeyed while doing stoichiometric calculations. For
example, in the following reaction of hydrogen with oxygen to form water, the mass of reactants
must be equal to the mass of the products; for this purpose, the balanced chemical equation is

used for stoichiometric calculations.

2H2  + O » 2H,0O
4g 32¢g 36¢
Here 4 gram of hydrogen reacts with 32 g of oxygen to form 36 gram of water, so law of

conservation of mass 1s obeyed.

73. Calculate the number of water molecules in 10

Given data:
Mass of ice (water)=10g f
Molar mass of ice=18g /mol
No.otf molecules of Wate»r:q

Solution:
Mass of ice
n= xNA
molar mass of ice
10
n= x6.02x10%
18

— 3.31x10%molecules

74. What is Avogadro’s number? Give equation to relate the Avogadro’s number
andmass of element.

Ans: 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 10on of a substance, respectively.
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For example,
1.008¢g of hydrogen = Imoleothydrogen  =6.02x 10*° atoms of H

| 8gotwater = Imole of H,O =6.02x 10*° atoms of H
96¢g of SO42' =Imoleof SO42' =6.02x10% ions of
SO,

Equation:

Mass of the element
Number of atoms of an element = , X NA
Atomic mass

75. Silver has atomic number 47 and has 16 known isotopes but two occur naturally i.e, Ag—

107and Ag —109. Given the following mass spectrometric data, calculate the average atomic
mass of silver.

Isotopes Mass(amu) Percentage abun.da-_n.__'_c’fé‘"
1A g 106.90509 5184 . )
10940 108.90476 48.16 (VS

Solution

(Mass of:'97Agx % abundance) + (Mass of *°°Agx % abundance)
A 5

(106.90509x51.84) + (108.90476 x48.16)

100

AverageAtomicMassofAg =

AverageAtomicMaassong =

AverageAtomicMassofAg = 107.83 amu

76. Calculate the following quantities:

(a) Mass in grams of 2.74 moles of KMnQy

Solution:

KMnQ4 (M=39 + 55 + 64 = 158 g mol)

Given Information:

Moles of KMnQyg4 = 2.74 mol
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Requirement:

Mass in grams of KMnOs= ?

Formula Applied:
Given mass
n= Molarmass
Calculation and Result:
Mass of KMnOy = No.otf moles x Molar mass
= 2.74 x 158

4329 ¢ @pakciwmg%‘:

(b) Moles of O atoms in 9.00g of Mg (NO3)2

Solution: Mg(NO3)2(M=24 + 289-];96‘\:‘148 g mol
Given information: -
Mass of Mg (NO3) : Og
Requirement:
Moles of moles of oxygen: atoms = ?
Formula Applied:

Given mass

n =

Molarmass

Calculation and Result:
98
Moles of Mg(NQO3), =
oles of Mg(NOs)- 148 g mol™
=0.061 mol
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1 mole of Mg(NOs)2contains oxygen = 6 mol

0.061 moles of Mg(INOs3)2contains oxygen= 6 x 0.061

= 0.36mol

(c) Number of O atoms in 10.037 g of CuSO4. SH20

Solution: CuS045H:0 (M=63.5 + 32 + 64 + 90=249.5 g mol!)

Criven Information:

Mass of CuS04.5H:0 = 10.037g
Requirement:
No. of Oxygen atoms = 7

Formula Applied:

mass ® Avogadro Number

() Molar mass

Number of formula units =

.................
.......

Calculation and Result:

| ; LAY 10.037 ax
Number of formula units of Cu504.5H-0 = 249.5 x6.02x 10~
= 242 =107
| formula unit of CuS04.5H-0Ocontains = 9 oxygen atoms

ey B - T . Y
2.41 x10~ formula units of CuS0O4 5H;0 contamns =  9x2.42x 10~ oxygen atoms

= 2.17 x10~ oxygen atoms
(d) Mass in grams of 5.136 moles of silver carbonate

Solution:

AgrCO3 M=2(107.87)+ 12+ 48 = 275.74¢ mol’!

Given Information:

Moles of Silver Carbonate = 5.136 mol
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Requirement:
Mass in grams of Silver Carbonate = ?
Formula Applied:
Given mass
n =
Molarmass
Mass = moles X molar mass
Calculation and Result:
Mass of Ag,CO; = No. of moles x molar mass

= 14162g o

(e) Mass in grams of 2.78x10*! molecules of CfOzClz

N

CrO:Cl5(M)=52+32+71=155gmol

Given Information:

Please visit for more data at: www.pakcity.org
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Molecules of CrCO-Cl, = 2.78x10?

Formula Applied:

Mass

Numberofparticles = N
umberofparticles = =—————xNa

Numberofparticles

Mass = xMolarmass
Na

Calculation and Result:

Mass of CrO,Cl — 2.78x10%'x155

6.02 x10%°
0.715 ¢

(f) Number of moles and formula units in 100g of KCIO3

Solution: KCIO;

o
Fa

M:39+35.5+48:122‘-5‘5501-1 '

Given Information:

Mass of KCIO- = ‘ff;. \'1_-"00g
Requirement:
Number of moles of KCI103 =7

Number of Formula units of KC1O3=?

Formula Applied:

Given mass
n o

Molarmass

Number of particles = number of moles X Na

Please visit for more data at: www.pakcity.org
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Calculation and Result:

il.

Calculation of Number of moles:

100
Moles of KC103 = =(0.816 mol

122.5

Calculation of Number of formula units:

Number of formula units of KC103=0.816x6.02 x10%°

—4.91 x10%3

(g) Number of K'ions, ClO3'ion, Cl atoms and O atoms in it
KClO3:K 10ns
I :1

4.91x1023: 4.91x1023

NumberofK tions=4.91x1023

A3 07 | ﬁ) '

4.91x1023: 4.91x1023

Number of Cl®3'i0ns:4.9‘1-§<i023

KCl1Os: Chlorine atoms~

1 1
4.91x1023: 4.91x1023

Number of Chlorine atoms= 4.91x1023

KClO3:0xygen atoms

1 3

4.9x1023: 3x4.9x1023

-1.47x1024
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24
Number of Oxygen atoms=1.47x10

()} Moles of Cl atoms in 0.822 g CzH4Cl:

Solution: C:H4Clz (M=24 + 4+71 = 99 g mol™)
Given Information:

Mass of C2H4Cl:2 = 0.822g
Requirement:

Moles of Cl atoms = 7

Calculation and Result:

99g of C:H4Clz contains moles of C1 - = 2 \

| g of C;H4Cl: contams mole s.alf\g\} SN o

<\
A
v N

I8

!_ Y

i | P
’ . N -
N, 5
e N

( £

|t=.‘;

s

0.822 g C:HaCl2 ::ﬂ{ltﬂfnﬁfmolﬁh ofCl = x (.822

2
w0

0.017 mol
(i) Mass in kilogram of 2.6 x10?? molecules of SO:
Solution: SO (M=32 + 32 = 64 g mol!)
Given Information:

Molecules of SO:> = 2.6><107"
Reguirement:

Mass 1n kilogram of SOz - 4
Formula Applied:

- . IMASS =
Number of partucles = -~ X INa
molar mass

Mass = Number of particles x molar mass

Na
Calculation and Result:

Mass — 26107 x 64

6.02x10°
= 27.64x10";g

= 27.64x107°x107 g
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= 2764x10%g
= 2.764x105g

77. In each pair, choose the larger of the indicated quantity, or state if the samples are
equal

(a) Individual particles: 0.4 mole of oxygen molecules or 0.4moles of oxygen atoms.

Solution:

Given Information:

Moles of oxygen molecules=0.4 moles Moles of oxygen atoms:O.\éiffnoles

Requirement:

|

Individual particles (larger in number) 2 (O

Calculation and Result:

0.4moles of Oz or 0.4mol of,qugén atoms are equimolar, so both have equal number of

individual particles.

The number of particles Molesx Ny

= 0.4x6.02x10%
— 2.4x10%3

(b) Mass:(0.4moles of ozone molecules or 0.4moles of oxygen atoms

Solution:

Given Information:

Moles of Oz(ozone) molecules =0.4
Moles of oxygen atoms =0.4
Requirement:
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I
"~

Larger mass

Calculation and Result:

Mass of Ozone(Q3)molecules

moles>= mol Mass

=04 x48=192¢g

moles x molar

- mass04 x 16

Mass of oxvgen atoms

=640

Ozone has larger mass

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



11th Chemistry Notes www.pakcity.org

(¢) Mass:0.6 moles of C2Hjor 0.6 mole of 1,
Solution:

Given Information:

Moles of Co2Hy = 0.6
Moles of I = 0.6
Requirement:

Larger mass = 2

Calculation and Result:

D ).
Mass of C2H4 =02 < molesxmol.Mass

I

0.6x28=16.8¢

Moles x mol. mass : ) ’
0.6x254 =152.4 g pakcityorg -

Mass of I»

Todine has larger mass.
(@  Individual particles:4.0g NO4 and 3.3g SO

Solution:

Given Information:

Mass of N>,Oy - 4g
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Mass of SO, = 3.3¢
Requirement:
Individual particles(in larger number) = ?
Calculation and Result:
Mass of N20Oq — 4g
Moles of N2Og4 = 9A2
= 0.043 mol
Imole N>O, contains molecules = 6.02x10%
0.043moleN,O,contains molecules = 6.02 x 10%°x 0.043
— 2.6 x10*molecules
Mass of SO» = 3.3g
- 3:3
64 =0.051 (moles)
Imoles SO>contains molecules = _o( =?__j6j‘:\02><1023
0.051moleSO,contains molecules <)V 6.02 x 10%x 0.051
=K 3 1>< 1072

’ ) <
€ NN )
Y NN r v
\ N
N\

SO: contains larger number of particlés

(e) Total ions: 2.3 mol of NaClO30r20 mole
o £ 59

Given information

Moles of NaClO3 = 2.3

Moles of MgCl, = 2.0

Requirement

Number of total ions (in larger number) = ?

Calculation and Result
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Number of 1ons 10 2.3 moles of NaClO;
NaClOs = Na™ + ClOs

| mol | mol | mol
Total = 2 mol
| mole NaClOscontams total 1ons = 2 mol
2.3 mole NaClOscontains 1ons = 23x2

= 4.6 mol

= 4.6 x 6.02 x 10~

= 2.76 x 10+
MgCl; 2> Mg? + 2Cr

| mol | mol 2mol
Total = 3 mol
| moles MgCl: contains 10ns = 3 mol
2 moles MgClcontains 1ons = 3 x 2= 6 mol

= 6 X 6.02 x 10* ions
MgClz contains larger number of ions ?i?i_:-.f )
(f) Molecules: 11.0 g of H20 or 11.0 g of H20: < \\, >

Given Information:

Mass of H20 _\ \ 0)~ = 11.0¢

Mass of H,O; AR = 11.0g
~\ ‘_I;::“'.f

Requirement: N\ s

No. of Molecules (in larger number) = ?

Calculation and Result:

Number of molecules in 1 1g H,O = ?

Mass of H>O = 11

s
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|
Moles of H-,0O = 18
= 0.61 mol
Number of molecules of H>0 = No. of moles x Na
= 0.61 x 6.02 x 10~ molecules
= 3.67 x 10¥molecules
Number of molecules in 1 1g H>O:
Mass of H20: = g
Moles of H20 = "I‘I'—O" |
Moles ol H20)2 34 32 mo
Number of molecules of H2O: = No. of moles x N

— 0.32 x 6.02 x 107

= 1.92 x 10> molecules
H:0 contains larger number of molecules | .f"\\
(g) Na+ion: 0.500 moles of NaBr or 0.0145 kg NaCl . N

Given Information: 1
Moles of NaBr /= 0.500 moles
WA BE et R N = 00145k

K | = 14.5 g

3N
Requirement:
Number of Na™ 1ons = ?
Calculation and Result:
| moles NaBr contains Na™ 1ons = 6.02 x 107
0.5 mole NaBr contains Na™ 1ons = 6.02 x 10°°% 0.5

= 3.01 x 107 Na" ions

Mole of Na(Cl = %_2‘ = (0.248 moles
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| mole NaCl contains Na™ 1ons 6.02 x 10
(.248 mole NaCl contains Na™” ons = 0.248 x 6.02 x 10~

1.49 x 107" Na' ions

(.5 moles NaBr contains larger number of Na™ ions

(h) Mass: 6.02 x 10> atoms of U** or 6.02 x 10> atoms of U**

Given Information:

235 1023
Atoms of U= = 6.02x10~
~y 123K 1
Atoms of U-" = 6.02x10% (O\
"-.'I‘ ( \"'———,;-/r.\‘ )
Requirement: ‘ ))
\ \‘.. ; e
Mass (I _ 2 LN )
ass (larger) NN
NS
Calculation and Result: N L~
g 13 * 115 "--‘_.‘/r", L r-/‘
Mass of 6.02 x 10~ atoms of U= (>
N\
A\ AN N
] % e AAVON _
6.02 x 10~ atoms of U~ _~\ ) = | mole = 2335 g (molar mass)
6.02 x 10~ atoms of\U“* = | mole = 238 g (molar mass)

U** has larger mass

78. Calculate the percentage of nitrogen in the four important fertilizers

(i) NH; (ii) NH>CONH, (iii)(NH4)2804  (iv) NHNO;

Solution:
Required:
%age of Nitrogen = ?
Formula Applied:
Yiages of Nittogen _ Mass of Nitrogen in fertilizer 100

Molar mass
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(i)

(ii)

(111)

(iv)

NHs (Ammonia)
Molar mass of NHs = 14 +3 = 17gmol™
, Mass of Nitrogen x100
%age of Nitrogen = Molar mass
14
i x 100 =82.35 %
- 17
Urea (NH2CONH_)
Molar mass of NH,CONH,; = 60gmol™

%age of N = 28/60 x 100= 46.67%

(NH4)2SO4 (Ammonium Sulphate)

Molar mass of (NH4)2SOs = 0 32gmql? 1 |
%0age of N=28/132 x100=21.21% . {

h R

NHsNO3; (AmmoniumNitrate)
Molar mass of NH4aNO;3 = 80gmol

%age Of N ] = < 100=35 %
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79.Calculate the percentage of nitrogen and phosphorus in each of the following:

(i) NH4H2PO4 (ii)  (NHs)2HPO4 (iii) (NH4)sPO4
Solution:
Reqguired:

%eage of Nitrogen & Phosphorous = ?

(1) NHaH:POu Ammonium hydrogen phosphate

Molar mass of NHsH2 POy = 115 gmol™’

L, 14 o
% age of N = 115 * 100 = 12.17%
Yoage of P = 115 X 100 = lﬁ?ﬁ\" o

(i)  (NHs):HPO4 (Diammonium Hydrogen Phnsph:ﬂi}

Molar mass of (NH4)2HPO4 = <\ 1 1“133 g mol™

-—~-£§’.f"£i.,_ -f*' |
g 0OF 133 % 100=21.21%
ANNY P,
AR 3 |
%age of P Qv ~ T35 % 100 =23.48%

(ili) (NH4):PO4 (Ammonium Phosphate)
Molar mass of (NH4):POs = H14+4)+31 +4(16)
= J(18)+ 31 + 64

= 54+31+64=149 g mol!

. . 42
Yo age of N = 149 * 100
= 28.19%
Mass of P
% age of P = Mo‘;;: 21:15»‘ x 100
31
= 129 * 100
= 20.8 %
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