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Scholar's CHEMISTRY - XI (Subjective)

Chapter 1 1
I

J

BASIC CONCEPTS \
iHISTORICAL BACKGROUND OF ATOM I«Greek philosophers

Greek philosophers thought that matter could be divided into smaller and smallerparticles to reach a basic unit which could not be further sub-divided. Democritus namedthese smallest indivisible particles as atoms derived from “atomos” which meansindivisible. Ihese ideas ol Greek philosophers were not based on experimental evidences17th Century work

i

Dalton's atomic theory
started chemistry on
the road from a branch
of philosophy to the
science which it is
today.

In the late I 7,h century, the quantitative study of the composition of puresubstances disclosed that a few elements were the components of man) difficultsubstances. It was also investigated that how elements combined to form compounds andhow compounds could be broken down into their constituent elements,!
Dalton's work

In 1808. an English school teacher, John Dalton recognized that law of
conservation ol mass and law ol definite proportions could onl> be explained by the
existence of atoms. He developed a theory about atom called Dalton's Atomic Theory.
The main postulate of atomic theory is that all matter is composed of atoms of different
elements, wTiich differ in their properties.
Atom

Element
A substance consisting of
atoms which all have the
same number of protons
i.e. the same atomic
number . Elements are
chemically the simplest
substances and hence
cannot be broken down
further using chemical
methods. Elements can
only be changed into
other elements using
nuclear methods.

The smallest particle of an element which can take part in a chemical reaction is
called atom.

or

The smallest particle of an element which may or may not exist independently is
called atom.

Examples
Atoms ofHe,Ne,Ar,Kr, Xe and Rn can exist independently while atoms ofH,

O,N etc. do not exist independently.

Sub-atomic particles
According to modern researches, atom is composed of sub-atomic particles like

. neutron, hypron, boson, neutrino, antineutrino etc. More than 100 such
. However, electron, proton and neutron areelectron, proton

particles are (hought to exist in an atom

regarded as fundamental particles of atoms.
(BestJ.Berzelius

experimental chemist)
performed more than
2000
over a 10 years period;
to determine atomic
masses for 50
elements then known.

Berzelius's work
Swedish Chemist J. Berzelius (1779 -
chemistry

• He determined the atomic ...

the modern values of atomic masses.

He developed the system of giving element a symbol.

1848) has following contribution in experiments

ic masses of elements. A number of his values are close to
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Scholar's CHEMISTRY XI (Subjective)Comparison of Berzelius's atomic masses with modern values
Element Berzelius value Current value

35.45
(I) On the basis of it nature

On the basis of nature. molecuiesvSOf two types
(a) Homo-atomic molecules
(b) Hctcro-atomic molecules

(a) Homo-atomic molecule
”A molecule which H* Composed of same or one kind of atoms is called a homo-

atomic molecule or elemental mo1

Examples: ()?.Oi l\. S, etc.

Chlorine 35.41
Copper 63.00 63.55

Nitrogen 14.05 14.01
Her/elitis discovciod eerimn.. thoi mm. selenium and silicon.

ni
(b) Hetero-atomlc molecule

•*A molecule which rs composed of different types of atoms is called a hetero-
utomic molecule or compound molecule”
Examples^ CO.S<3NMi.
Atomicity

CH« etc.
Electron microscopic

phbtograph of graphite “The number of atoms present in a molecule is called atomicity.**
«

AtomicityMoleculeSubstanceit is not possible actually to see the atoms but the nearest possibility to its directev idence is b\ using an electron microscope. A clear and accurate image of an object that
is smaller than the wavelength of visible light, cannot be obtained.

Demerit of compound microscope
An ordinary optical microscope can measure the si/e of an object up to or above

500 uni ( I urn = 10 ' in).
Use of electron microscope

Ilie objects of the si/e of an atom can be observ ed in an electron microscope It
uses beams of electrons instead of visible light, because wavelength of electron is much
shorter than that of visible light and is most suitable for viewing the atoms.
Electron microscopic photograph of graphite

Ihe figure shows electron microscopic photograph of a piece of graphite which
has been magnified about 15 millions times. The bright band in the figure are layer of
carbon atoms.

Results of X-rays work
In the twentieth century. X-rays work has shown that

lHeHeliumAmazingly Small Atoms:
• If a golf ball is

magnified to the size
of the earth, then an
atom would be the
size of marble

• Take a deep breath,
you have just
breathed 10'million
atoms.

3Water H.()

24CAAGlucose

45C H OSucrose

(II) On the basis of atomicity
On the basis of atomicity,molecules arc of two types
(a) Mono-atomic molecule
(b)Polyatomic molecule

(a) Mono-atomic molecule
“The molecule which consists of only one atom is called mono-atomic
molecule.”

Examples Noble gases(Me.Nc.Ar.Kr.XeandRn) has monoatomic molecule^

(b) Polyatomic molecule
"A molecule which consists of two or more, same or different kinds ot the atoms
is called a polyatomic molecule.”

Examples CO.C02,0>.0».UH.jO* etc

Ml can be diatomic, tri-atomic,tctra-atomic )

(III) On the basis of size of molecule
On the basis ofsi/c, molecules are of two types

(a) Micromolecules
They are small in size Ihey arc simple molecules and exist as monomer

Examples HjO.C02,C6Hfc etc.
(b) Macromolecules

They arc large in size having large number of atoms

Haemoglobin,cellulose, starch, graphite etc

o
1 A = io ’° m• Diameter of atoms arc of the order 2 * HI in which is 0.2 mn or 2 A .

• Masses of atoms range from 10 to 10 kg They arc often expressed in
atomic mass units (emu)

I amu *= 1.661 x 10 ' kg (1.661 x 10 24 g or 1.661 x 10 mg)
Consequence

This shows that the atoms do exist and they arc of an amazingly small si/c. bven
a full stop may have two million atoms present in n

32SEE
“The smallest particle of a pure subsume (element or compound) which can
exist independently is called a molecule. *

Classification of Molecules
On the basis of (i)Nature

Examples

(lii) Size(ii) Atomicity



Hjemoglob in Scholar’s CHEMISTRY - XI (Subjective)Q. How manV times a .
atom is lighter Kt• It is a blood protein

umber of• A negative ion may carry -l, -2 or -3 charge depending upon thaemoglobin moleculeo(a) 68000 f• It transports oxygen from our lungs to all parts of the body electrons gained by the atom
/ • Each molecule of haemoglobin is made up of nearly 10.000 atoms. isolatedelectron is added in the valen Q. Justify that formation(b) 34000 • Energy is released when

neutral atom. It means that the formation of an uni-ncgative ion \

process while formation of di-negative ion is an endothermf"

• Non-metals mostly gain electrons and to form negative i

one
:rmtc• It is 68.000 times heavier than a hydrogen atom. of di-negative ion *s an(c) 17000 css. endothermic process(d) ioooIf cont!. c..oo.i, hydrogen, nitrogen, oxygen and iron ;e F\ Cl-1 ’and

Difference between Atom and Molecul 0: ions etc.a
• Formation of anion is a reduction process.

These cations and anions have entirely different properties from their parent atomsATOM MOLECULE

• Size of anion is larger than its parent atom.I) It is the smallest particle of an element. 1) It is the smallest panicle of a pure substance.
ClCl + le2) It is represented by a symbol. 2) It is represented by molecular formula. r 181 pm4ms**3) It shows the properties of element 3) It shows the properties of the substance. lift,,' PoWalormc tons

^ ^pegative ,ons wh.ch consto of group of aloms

example, NH, ions and certain4) It retains its identity in a chemical reaction. 4) It does not retain its identity in a chemical reaction
• The positive polyatomic ions are less common.

carbocations in organic chemistry.
amples of negative polyatomic ions like OH'

5) Jt cannot be further sub-divided by ordinary chemical 5) It can be further sub-divided by ordinary chemical
, CO* and SO* ionsreactions reaction.

• There are many ex

-J PO; ,MnO';,Cr?0;' etc.6) H m.n. 11 , u.i \ 11. > 1 c . st in free slate 6) It can exist in free stale.
hpfuueen Cation and AnioA

Cations and Anions: Anion (negative ion)
! hose species which carry either positive or negative charge are called ions.” During electrolysis, the electrons by aration (positive ion) of electron or. Anion is form by the gamTypes There are two types of ion negative electrode or or electrons. A cation is formed oy rhe loss of electron neutral atomcathode attracts positive le -» B(i) Positive ion or cation B +from a neutral atom.

exothermic processions, called cations. The A A* + le* ion is an
• Formation of uninegativc(ii) Negative ion or anion. is anof dincgativc ionelectrode orpositive

• Formation of cation is an endothermic process. the formationwhereas(i) Positive Ion anode attracts negative endothermic process.N«,„ -141 W) mol"1

It is that ion which is carrying a positive charge. A positive ion is formed when -1ions, ca ed anions. AH -o;«AH = +496 kJ mol
an atom loses one or more e'ec rons ”

O1^ AH = +*?80 kJ mol

°u>+le'A * 4 «fA
:ocess.• \ positive ion is also called a cation.

• A positive ion may carry 4- 1, +2 or +3 charge depending upon the number ol
• Formation of cation is an oxidation process.

smaller than its parent atom. • The size of anion is greater

electrons lost by the atom. Cl^ iti• The size of cation is eg
• We have to supply sufficient amount of energy in order to remove an electron from

the valence shell of an atom. It means the formation of a positive ion is an
Q. The formation of

ispositive ion an
process.endothermic process endothermic

Justify• Formation of cation is an oxidation process
easilv lose electrons to form positive ions like Na , K ,Ca2 and I e‘• Metal atom can

ions.

• Si/e of a cation is smaller than its parent atom

Na1* 4 le'NH
95 pm186 pm

(//) Negative Ion
It is that ion which is car. mg a negative charge A negative ion < s formed when

atom gains one or more electrons.”an
B 4 e

ion is also called an anion.• A negative



areWhich of the following is not a fference in the
different atomicbutmolecular ion7They have negative charge. They are less abundant.

numbers 4 C,'*N•topy was first discovered by Soddy .( a) CH; ib) NH;Example O:.N; etc. isoelectronie species.
(c) Ol- id) NH; Those soecies i.e atoms,Formation

ions or molecules whichIsotopes of hydrogen
protium ( \W ), deuterium (;l\ ) •he same number offhese ions can be generated by passing high energy electron beam as a- particles or X - rays through a gas. f*ave

drogen consists of three isotopes which

All these isotopes have the same atomic number i.e. one. but they
arc

electrons are called iso*Application
ritium ( ‘1! ).
different mass numbers l. 2 and 3 respectively

electronic species e %I he breakdown of molecular ions obtained from the natural products can give important information about their Nc.Vivf’.Ostructure

'soelectrohic. species
Isotones;
Moms of the different
elements having same
number of neutrons but

different mass numbers
are called isotones, e g.

;;si,;p, s are isotones

• Isotopes of carbon
Carbon also consists of three isotopes

Q.4 What are ions? Under what conditions are they produced? C-12 ll;C ). C-13 ( *JC ) andwhich are

atomic' number i.e. six but they haveAns. Ions
"Those species which carry either positive or negative charge are called ions."

Formation of ions
Ions are formed under following conditions
(i) By passing different radiations through gaseous mixture.
(ii) By adding the substance into an aqueous solution.
(iii) By heating the substance (in molten state).

Prove that :Iamu i iv.uio 4 C-14 ( ]'C ). All these isotopes have the

different mass numbers 12. 13 and 14 respectively.
Oxygen has three, nickel has five, calcium has six, palladium has six, cadmium

has nine and tin has eleven isotopes. The elements like arsenic, fluorine, iodine and gold

etc have onK a single isotope. Ihey are called mono- isotopic elements.

Similarities

same
Soluiion

6 02 * 111 Cutom=l2g
12I C atom =* 6.02 * 10" *

ICaom = l.99* IO '’g and Dissimilarities of Isotopes of an Element
1.99 *HfJt! Dissimilarities— -ol carbonaiom - Similarities12'" 12[Relative Atomic Mass

Isotopes of an element have different [

• Atomic mass
• Number ofneutron

• Radioactive properties due to different
compositionofnuclei

, • Physical properties
I • Half lilc due to different liabilities

= 1 661 * 10 14 g
H.661* 10* kg

Isotopes o< an element have same

• Atomic number
•Number of proton

•Number of electron

• Chemical properties due to same
electronic configuration

modern periodic table

“It is the mass of an atom of an element as compared to the mass of an atom of
carbon taken as 12.’*

• The term atomic mass is preferred over atomic weight because mas . is more
fundamental unit than weight.

• Atomic mass is a relative term. It tells us how much heavier or lighter an atom ol the
element is. than an atom of carbon 12.

• Carbon -12 is used as a standard because it is stable and exist abundantly.

Relative Atomic Masses of a Few Elements

• Position m

Relative abundance of isotopes

“The percentage of each isotope

relative abundance.”

• Different isotopes have

elative abundance of isotopes is me

is calledof isotopes of an clement
in a mixture

. Relative Atomic iReia,tivf\Atomit•ElementElement their own natural abundance.

asured by mass spectrometry .

35.453 . The r
63.546

238.0289
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isotope of that element
particular clement, which are mentioned in the literature.tie* ol 9

most abundant
Natural Abundance of Some Common Isotopes Determination of Relative AtomicMasses of Isotopes b1ft The need for a vacuum

[Dempster's Mass SpectrometeIElement TheIsotope i mawspate
Abundance (%) Mass (amu) Different steps involved in the determination of exact atomic

relative abundances of different isotopes of an clement are given below
i,ves and .1fcd

iH,*HHydrogen 99.985, 0 015 to a victfurh pufrvp. The
ions under study must be
able to move freely Tne
mass spectrometer would
not work properly if the
ions collided with the

I 007825. 2.01410 (i) Vapourization
The substance whose analysis for the separation of

converted into the vapour state The pressure of these vapouff
10 *' to 10 lorr .

,2C. ,JCCarbon 98.893, 1.107 fired. is
L that is.

itopes is12.0000. 13.00335,4N , ! *NNitrogen 99.634. 0.366 14.00307, 15.00011,6o.,7o%
l#oOxygen 99.759, 0.037. 0.204 (it) Ionization15.99491. 16.99914.

17.9916
jiY chamber wf
1 presci

s of an

fastThese vapours are then allowed to enter

moving electrons are thrown upon them. The.alor

form of vapours, are ionized l hese positi
havedifferent masses depending upon live

molecules

' ( O,& N- ) present ,n the
ment

tom.
of isotopic t
fed ions of i
t isotopes present in themSulphur 95.0, 0.76, 4.22. 0.014 31.97207. 32.97146.

33.96786. 35.96709
atmosphere,0S Lire of tl

'V*
(iii) Acceleration

The positive ions of each isoto

difference (E) of 500-2000 votof is applied
these positive ions are strongly attracted (o>

accelerated.

magnetic 'fickUrf»» Th^' field is applied in a direction which is ,f an element ««*» «

E3TC.E.circular path. The ions of definite m/e vafite will move » the torm

ol groups one after the othc^ and fal1on lhc electrometer.
( v) Mathematical explanation

The mathematical relationship between m/e

15C1 , 37CI fmd) value. When a potential Q. How the ions jn theChlorine 75.53, 24.47 34.96885.36.96590 its own

*ecn perforated accelerating plates, then mass spectrometer are

t the negative plate. In this way. the ions accelerated
deflected"*

'Br , filBrBromine 50.54, 49.49 78.918. 80 916 andwar

The distribution of isotopes among the elements varied and complex as it is evident from above table.

Occurrence of isotopes
At present more than 280 different isotopes occur in nature.

• 40 radioactive isotopes are also included in this number ( 280).
• Almost 300 unstable radioactive isotopes of different elements have been produced by the artificial disintegration.
• In general elements with odd atomic number almost never possess more than two stable isotopes.

• The elements of even atomic number usually have larger number of isotopes.

• T he isotopes whose mass numbers are multiple of four are particularly abundant. For example O, Mg, Si, C.a

and *Fe. These isotopes exist abundantly and form about 50% of the earth crust.

• Out of 280 isotopes that occur in nature, 154 isotopes have even atomic number and even mass number

arc

will cor'tam
for the

spectrum
peaks born
separate atoms and lor

the molecules, eg thevalues and deflection in the circular
mass spectrum of chlorine

w)N have peaks forpath is

Where. Hf strength of magnetic held
F. - Strength of electric field

riataats.»— - »»
of a particular mIt will tall »t “ ” lh’ (m/c) „f an isotope,smaller the

sets up a minute electrical current.

m / e = H*r / E1 — values ot 3Scr,wnh
e

and peaks for

— values of
and 37ion

Elements having only one Isotope are called mono-lsotoplc elements.
Cl' with

e

70.72 and 74
Example*

Atomic, Fluorine, Iodine, Gold etc have only single Isotope. Heated
filament

Negative
Analyzer
(Magnet!Why isotopes have identical chemical properties but different physical properties? _ _

hem,Ml properties of a substance depends upon its outer shell electronic configuration Since isotopes oi a.
cIt.i- ironic configuration .so they show similar chemical properties J

H?0
* D;G

due to diftfere

( ]Q.
nThee

element have same
c.L.Hi *

An». *O
D O Electron beam ( )arc dti * « 1 i

nt nuclear composition physical properties o To vacuum pump
iVtff Otector

DETERMINATION OF RELATIVE ATOMIC MASS OF ISOTOPES B

ASS SPECTROMETR
<

5fT I
Ma«* envelopenumber

Mass Spectrometer
"It |» Htt (Mill
ia< 4‘ of an

Principle of mes- spectrometry
In fhi* UtcHnUp-ter * sOlnfan

htjfH energy be#

the fan* of ifatr m*
• Attrjfr't m-u ipvdrogreph

» m* m* xe /» •* = it 4gj

of en element r 11

s mm tyectrometer
4** U /f ifajftiiW'** i' tfi ' A

of different Q. Write down principle
of mass spectrometry

used to measure the exact ma
lafivc abundance simple maw spectrometer-e v

of aDiayraf ticir fi

Asttlt /cd snd then " d with th<
are separated on

AWJcd iri the iofm of peak*
thus formpO'lfltn r

ft feeflair -
in |9) V It w# s designed for the
.if nt/ jrnu /liainw,

•iii..If n1/410

available in solid statek // fuel



Scholar’* CHEMISTRY \l (Subjective)I.IcctriKiivlcr develops (he electrical current. Ilu*rturiiiurvd wives the relative abundance of ions ol a
strength o! the current thusdefinite m/e value

t

I (vii) Comparison with C arbon 17 too-I 9002%
5Similarly, the inn* o| oihei isotopes having JitCerentcurrent strength is measured TheIlu n h i l i N ' I I'U I I.I.I I I. - i t . .n i l

(I0Hihc collector «md the masses are made to lull 7tHon
-111 " 111 1 , 1 > • • » ii ii ' ooH igives

' r - II., < 50“i n n ;. p i i u r n i l l i m.:i I» M 11 i i 1 w i l l»IK- ami On - m i ' in > 1 ' M i ' l l! i . ' I I 1 1 1-*ucl mass number ol the
X 40“
a jo-
£ 20"

i|i i i[ ),t n ,. )i i a l l o w n , [, .irieasuic (lie e wNopc'
0 ‘ih /% 8 eA10“Modern Spectrograph '3*(8 tr%

to 21 21M®»* Nurtiix,, 10.257%)in modern Mspectrograph* each ion strikes a detector, theis ted to the recorder, Ihe recorder makesabundance ol isotopes plotted against the

Tamplified and •unit current is Computer plotted
a graph showing the relative

23222t9raPh for ,hisotopes of neon <• m/emass number Mass spectrum of Neondip
Separation of isotopes

tonal to relative natural abundance of isotope of an element-w Height of peak .pins
Since isotopes of an element have same chemical properties, so they cannot beseparated by chemical methods following physical methods are used lor theirI. (JUSCOUS diffusion

Number of Peaks gives number of possible isotopes.

What is the justification of two strong peaks in the mass spectrum for bromine; white for iodme only oneseparation Q5c.2. Thermal diffusion 3. Distillation peak at 127 amu is indicated?4. Uftraccntriluge 5. Electromagnetic separation element where as number ofb. Laser separation spectrum height of peaks indicates relative abundance of isotope of an
Ans. In massQ 5 («) How do you deduce the fractional atomic peaks gives us number of possible isotopes of that element.

In case of bromine, we observe two strong peaks of almost equal heights It shows that Br has two naturally

occurring isotopes i.e., ^Br and s,Br with a relative abundance of 50.54% and 49 4-6%respectively

On the other hand iodine being mono isotopic u,\ gives only one peak at 127 amu (atomic mass of iodine)
- . — — i

of elements from the relative isotopic abundance? Give iw
masses

examples in support of your answer.
verage Atomic Masses<

MM? mass of an element which is obtained from isotopic . Givenand relative abundance of its isotopes is called Silver has atomic number 47 and has 16 known isotopes but two occur naturally i.e. Ag-107 and Ag-109

the following mass spectrometric data, calculate the average atomic mass of silver
mass

average atomic mass Q6.
Example ft 1

Percentage abundancemass (amu)A sample of neon is found to consist of f„Ne, Ne, f*Ne in the percentages of 90.92%, 0.26%' and 8 82%
respectively Calculate the fractional atomic mass of neon.
Solution

Isotopes

5184106.90509,07Ag
48.16108.90476109Ag

Ihe overall atomic mass of neon is the average of the determined atomic masses of individual isotopes. Hence.
20 x 90.92 + 21 x 0.26 + 22 x 8.82

Given data
Mass of ,07Ag
Mass of 109Ag
Percentage of ,0‘Ag
Percentage of *Ag

Ans.
= 106.90509 amu
- 108.90476 amu
= 51.84%
= 48.16%

Average atomic mass =

Hence, the average atomic mass of neon is 20.18 amu
It is important to realize that no individual neon atom has a mass of 20.18 amu. for most laboratory purposes,however, we consider the sample to consist of atoms with this average atomic

Example # 2

» 20.18amu
100

Required
Average atomic mass of Ag -mass

Ag)+(isotopicmass of "*' Ag * %ot Ag)Solution
(isotopic mass of" \gx %of '

(I06.90SQ9* 51.84) + (108.9O47<» 4JM6)
100

5541 %* 52M 85

( hlorme has two isotopes f C J, C’l having percentage existence a > 7.5.53% and 24.47% respectively. Calculate
average atomic mass of Cl.
Solution

Average atomic mass of Ag 100= —
i\ *35 x 75.53 • 37 x 24.47Average atomic mass = 35.489amu

100 P 100
^Qw does a mass sped ?raph show the relative abundance of isotopes of an element? 10786.81

l Ans. 100A mass spectrograph gives M , in the fon• > of a mass spectrum Actually mass spectrum is a plot of data in
such a way that (m/p) of an isot »pe is plotti 0 as abscissa ( X axis) and relative number of ions as ordinate ( X = 107 - 87 amu

Average atomic mass ol Ag
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Boron with atomic number 5 has two naturally occurring isotopes. Calculate the percentageand 8 from the following information
Q7 Scholar’s CHEMISTRY - XI (Subjective)

abundance °f *8 Steps involved in determination of empirical formula
The following steps are involved in the determination of empu

1 ) Determination of the percentage composition

% of an element =

Average Atonic mass of Boron
Isotop*mass of *6
isotopic mass of B

Ans. Given data
Average Atom.c mass of Boron
isotopic massof
Isotop*c mass of B

= 10.81amu
s 10.0129 amu
= 11.0093 amu

iU

mass of thi
molar mass o!

Finding the number of gram atoms of each elenjjbrfff For this purpo= 10.81 amu
= 10.0129 amu
= 11.0093 amu

2) se div percentage ol an eiemem by its atomic

Number of gram atoms (moles)= —
of an lent

Required atomic mass
3) Determination of the atomic ratio*of each elemenWfTo get this, divide the number of mole-, of each element tgjram

atoms) by the smallest number of moles.

^
v _ number of moles

smallest number of moles
e number, it gives the empirical formula, otherwise multiply with a suitable digit to

Percentage abundance of '°B
Percentage abundance of nB

= ?
= ?

Solution
Suppose

Percentage abundance of ’°B
Percentage abundance of "B

4) If the atomic ratio is simple
get the whole number atomi ratio.= x ! Q. Combustion analysis is

used to determine?EMPIRICAL FORMULA FROM COMBUSTION ANALYSI
*= (100- x)

Average Atomic mass of boron = Isotopic mass ot °BX % Q| B)+ (Isotopic mass of MB x % of "B)

Putting the values

S <sr\ cr\^<Xst*UC' C <4 b
O - UjO <XKiz dt jv--1 j .

UCM^ -t- 202

100

i=
(100129 K x ) - [l 1.0093 x (|00- x ))10 8 i > -t- ZMa.O100

io.8i x too = {10.0129X) (1100 93 - 11.0093X)
1081 1100 93 = 10.0129* ~ n 0093* In ti*elements present

It is an experimental procedure by uihleh amounts of various

given amount of a compound are determined by burning.
Organic compounds containing only C. H and O are analyzed by combustion

Sole Product

19 93 = -o 9964X

-19.93
ianalysis

= X
-0.9964 -,V>iisti°CO21,) and H2Ou> are sole (main) products during combustion of an organic compoundx = 20 002%

Percentage abundance of
,0B

Percentage abundance of B
Procedure= 20.002%

A weighed sample of the organic compound is placed in the combustion tube. This combustion tube i> fitted in a

furnace. Oxygen is supplied to burn the organic compound. Hydrogen is converted into H:0 and carbon is converted into

CO:.
H20 absorber

Next to combustion tube there is HjO absorber chamber. It contains Mg (CIOi)-. which absorbs 114) produced

during combustion.

C02 absorber

= 100 20 002 = 79-998%
DETERMINATION OF PERCENTAGE OF ELEMENTS IN A COMPOUND

11K percentage ol an element in a compound is the number of grams ol that element present in 100 giants ot the
compound, and is calculated as

Mass of element in the compound
Formula mass of fhecompound

the CO: absorber chamber. It contains 50% KOH which absorbs CO

produced during combustion
The difference in the amounts or masses of these absorbers gives us the amounts of HA and v U produced

Percentage of an element = 100 IDl. After H:0 absorber chamber, next is

Empirical Formula
“ A chemical formula which shows ihe simplest whole number ratio between the atoms of different elements
present in a compound is called empirical formula."

Sample ol compound containing
C. H. and other elements

Other substance
not absorberCO.absorberHiO absorberExamples 1

5̂Substance Empirical formula
Glucose Cl 1,0

50% KOHMg (ClO.)iBcn/ene CM
Water f f .O

Combustion analysisSodi il < hi ! ide NaC'l
F Calculations

x mo
44 00

Mass of CO,
S3

X

Massof organic compound% of Carbon w.



The formula, which shows the exact number of atoms of each element present In one

Molecule of a compound, Is called molecular formula.
Z aram Atoi

ParticleExamples
"Atomic mass ol’an ctemc ed .1 grant atom. It i*> also A single panicle of a
called one gram mole suDstance may refer to anSubstance Molecular Formula

Formula atom, a molecule, an ion.
Water an electron or to anyH.O Mussof element in grams

Number of gram atoms ur mule of an element - —
Atouiic mass at an element lOeniifiabie pan.cie-Bon/ene Chemists refer to aQ. Why some Examples collection of particles a^>compounds have sameGlucose CH;0, 1 IM)X g chemical species,(i) 1 gram atoi isdrogenempirical and molecular

Sulphuric acid 12.000 g(ii) 1 gram atom vHJSO, formula? •n
238.0 g(iii) I gram atomRelationship between empirical and molecular formula uranium

Sram Molecule11 A compound ilias have same empirical and molecular formula. For example, CH*.
"Molecular mass of a compound expressed in grants «> called gram molecule or

gram mole or simply the mole of a substance."IEO. ( O, \ )| C H.»Oi are the empirical and molecular formulas of the respected
compounds K «r such compounds the value of "n" is unity ( I ).

2) l he molecular formula may be integral multiple of empirical formula. For example. Formula
Mass of themolecular substance in gramsMolecular formula of glucose is CoH^O* which is six times the empiric*.! formula of

Number of gram molecules or moles of a molecular substance - Molecular iua*s of the substanceglucose (CH:0). The molecular formula of benzene is C0Ho which is six times the
empirical formula of benzene (CH). So molecular formula is related to empirical

Examplesformula as
= 18.0 g(i) l t' j-am molecule oLvvatcr-i.

(II) I gram molecule oftTSCh
Molecular formula = n x Empirical formula

= WCTgT"

3) A compound may have empirical formula but no molecular formula. For example. 342.0 g(iii) l gram molecule of sucrosesodium chloride has the empirical formula NaCI but no molecular formula All the
ionic compounds have empirical formula but no molecular formula , ram Formula

•The formula mass of an ionic compound expressed'in grunts is called cam

formula of the substance. Ii is also called gram mole or simply
4 ) Molecular compounds having same molecular formula are called isomers e.g. ethyl

alcohol or dimethyl ether have same molecular formula C,HfrO .
FormulaDIFFERENCE BETWEEN EMPIRICAL AND MOLECULAR FORMU Mavtdl the mnitf mb-unuegrams

Number ol gram formulas or moles of ionic substance -
Kurmu4u tin ...UK'UIM,nee

Molecular formulaEmpirical formula
A formula which gives the total number ol atoms ol

different elements present in the molecule ol a• A chemical formula which shows the simplest whole Examples
= 58.50 gnumber ratio between the atoms of different elements (i) l gram formula of NaCI

compound is called molecular formula. —
• Molecular formula can never be determined directly, h

pre -ent in a compound is called empirical formula. K> 0 g
(iiv^Tgram formula ofNaiCOj

• Empirical formula can be determined directly by = 170.0 g
(iii) I gram formula of AgNOv

is determined as follows:Jillcrciu methods eg., combustion analysis elemental
Molecular formula = n x (Empirical formula)analysis etc.

is called one gram ion ofvmc

• Molecular formula is used for only molecular -Ionic mass of .m ionic specie expressed in grams• Empirical formula is used for all compounds.
compounds. mole ol ions.

ExamplesExamples Formula MavormuK >l,l'cuMolecular formula of glucose - C6Hi:0<,I mpirical formula ofglucose = C1H >
ions or mules of ionic s|Htic j.t|| IUa>>1.i itu..on.o|'^“Molecular formula of water - H_>0 Number of gram1.mpirical lorniula of w a t e r I l3Q
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Scholar’;, CHEMISTRY - XI (Subicdivcl >-
(i) Igram formula of OH = 17 g
( i i ) I gram ion of SO;'
(iii) I gram ion of COj

P

ompound

f mass
x ^ '

/
7̂?%7

= 96 g
= 60 g

2) Number of molecules of a compound
!• Molecular Oi

Moli Mass of the ion
Ionic mass>

3) Number of ions of ionic specie ,»

"When the atomic mass of an element, molecular mass of a molecular
substance, formula mass of an ionic compound or ionic mass of an ionic
species is expressed in grams then it is called mole.”

a) 23 gof sodium and 238 g of uranium have equal number of atoms in them
"

The word
introduced
by Wilhelm
derived the
Latin word moles meaning
a 'heap' or 'pile'.

moie
O

was
around ig96
Ostwald who

ter from

Ans. 23g & 238g are the molar masses ofSodium and uranium both are elements. :
sodium & uranium respectively.

23g of Na = 1mol I
238 g of uranium f 1 mol

Jrtfing to definition of Avogadro's number, 1 mol of all the elements have
e number of atoms in them i.e., 6.02 x 10

,J. Therefore
23 g of sodium = 1mol = 6 Q2 * 10*3 sodium atoms

238 g of uranium = 1mol = 6.02 x tOJJ uranium atoms

or
Kr

“The amount of a substance which contains Avogadro’s number of
particles (atoms,molecules, formula units, or ions) is called mole ”

I

• It is denoted by “n”u • It is abbreviated as “mol”.
• It is the SI unit of measuring the quantity of substance.
Examples

sam

mn = —Element
Molecular compound
Ionic compound
Ionic specie

I mole of Na
l mole of HiO
1 mole of NaCI = 58.5 g
I mole of HCO'S = 61 g

= 23 g M Q9 (b) Mg atom is twice heavier than that of carbon atom.
- 18 g j? .. rvlefrWe know the molar masses of each element i.e.

1mol of magnesium = 24 g = 6 02 x ioJJ magnesium atoms

4

lYVg C

i mol of carbon = 12 g = 6.02 x ioZJ carbon atoms

By this information, we can calculate the mass of each magnesium andijearbon

- \ T-l. 'L 12-
A mole of substance

Formula represents.
• 6.023 x ioJa particles

• 22 4 L of gas at STP
•i gram atom of an

element
•1 gram mole- ular mass

of a substance
• 1 gram formu!.i mass of

an ionic substance

11 tGiven mass of the substance
Atomic mass / Molecular mass / Formula mass
Given mass of the substance

atom by dividing molar masses with Avogadro's number as follows

6.02 x io2imagnesium atoms has mass = 24 gMole =
y

IX-24 g

Mole 1 magnesium atom has mass S

6.02 xlO23

Molar mass = 3.9867 x 10 23 g

Avogadro' s Numbe Similarly,
6.02 x ioiJ carbon atoms has mass o/i-' U

“The number of particles (atoms, molecules, formula units or ions) which are
present in one mole of a substance is called Avogadro’s number.”

\= 1 2 g *1
12 \ >71 0! c.Q. What is the mass of

one molecule of water?
6.0 < I0:J

1carbon atom has a mass "

6.02 xlO23

= 1.9933 x I0'2'g
or

“The number of atoms, molecules or ions in one gram atom of an element one
gram molecule of a compound and one gram ion of a substance, respectively is
called Avogadro's number.”

It is represented by “NA”
It’s value is 6.022 * I023
It’s unit is mol 1.

(a) g
18 By comparing both masses

(b) — xl(r:,g C
Symbol
Value

Mg *18 9933 x 10 83.9867 * 10'23 g
Simplify them

3.9867 x 10~23

1.9933 x 1 O'23

1.
18 I(c)

Unit 6.0 x 10 \ .9933 x 10-23

Examples 1.9933 x 1 O'33
(d) g

6.0 x 18 x 10"3

= 23 g = 6.022 x I023 atoms
I mole of H2S04 = 98 g = 6.022 * IO23 molecules
1 mole of CaCl2 = I 11 g = 6.022 x 10 formula units
I mole of OH = 17 g = 6.022 * 1023 ions

1 mole of Na 2 1

easily conclude that magnesium atom is twice heavier in mass than that
We can
of a carbon atom.Q. Which of the following

contains the largest
number of atoms?
(a) 8g of methane
(b) isg of hydrogen fluoride

number of molecules but
Qg (C) 180 g of glucose and 342 g of sucrose have same

different number of atoms present in them.
Relationships«

The relationships between amounts of subsi nces in term of their masses and
number of particles present in them are

= 180 g mol '
Molar mass of glucose (C6H,J06)

= 342 g mol 1

Molar mass of sucrose (C^H^O,,)



V
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Scholar's CHEMISTRY - XI (Subjective)Both glucose and sucrose are molecular species. Therefore one mole containssame number of molecules i.e., Avogadro's number (6 02 * 1023).
Comparison of H* and SO/'180 g of glucose = imol = 6.02 x I0: molecules of glucose

342 g of sucrose = 1 mol = 6.02 x 10:* molecules of sucrose H’

6 02 x 10”One molecule of glucose has different number of atoms than one
6.02x 10"molecule of sucrose so one mole of each mo!ecu»e contains different number of
3.01 x 10"

afom$ m them.

2
So number of positive ions are twice than that of negative ions

1molecule of glucose contains = 24 atomsAs

1 mole glucose molecules contain = 24 x 6.02 x |(PatomsSo
Total positive charge

is x charge on one positive ion
Similarly

Number of positive IOI

= 6.Q2mo’1' * ( -» 01 molecule of sucrose contains = 45 atomsAs

= *6.02 - up % "

Totat negative charge
t mole sucrose molecules contam = 45 x 6.02 I0: atomsSo

P ions x charge on one negative ionNumber o‘niQ$. (d) 4 9 g of H ,SOt when completely ionized in water, have equal number of
x 10” X- 3.01

^̂ 02 x m
positive and negative charges but the number o positively charged ions are
twire the number of negatively charged ions.

So charges are same

One mg of K.CrO,has thrice the number of ions.ban «he "umber o. formula
Given dataAns.

(*>Mass of H,S04 = 4 9 g
units when ionized in water.

Required
Given dataAns..\ j.nber of H* = ?
Mass of K,Cr04 = 1 mB = 10 ' 6Number of SO/ ions = ?

RequiredTotal positive charge = ?
Tota' ions of <:CrOA *?Total negative charge = 7

SolutionSOIL - ion
= 194 g mol ’Molar mass o‘KjGrO*Firstly we calculate number of moles(«)

Mass in gramsMass in grams
Number of moles o* K,Cr04 Molar massNumber of moles of H:S04 =

Molar mass fl 'i<r s = 5.l5 xV0'6 moles
-1= 98 g molMolar mass of H4S04

lQ4 g mol4.9 g
= 0.05 molesSo number of moles

Total formula units of k 2Cr04 = Number of moles of K;Ct04

* X 6 02 x 10:i

= I‘> X 2 mol
= 5.1s X 10Now calculate molecules of H..SO..

Number of molecules of H2S04 = Number of moles of HZS04 x NA
= 0.05 * 6.02 X 10‘3

= 3.01 x I0” molecules

(**)
= 3.10 x 10 formula units

IP water, K^CrO* ionizes as

^ 2K* « CrOVKnC'O.Ionization of HJS04 in water(Hi)

1 formula unit of K,CrO. produces ions = 3

‘ormula units of K,CrQ4 produce ions = 3 x 3.10 * 10*^ 2H" + SO/'H,SO,^ -831O * 10Now we can calculate
Total positive ions

H;S04
= 9.30*10 ' 'ons

number of
number of 'ons than the

So one mg of K,CrO.Deduces thrice theH-
21

formula units.2 x 3.0’ > 10::

6.02 x 10" ions
3.01 x 10“ st.

is called molar mass."« C&f l
mass of one mole of a substance

“TheTotal negative Ions
H,so4 SO,2'

1 1

3.01 X 10" i.OI x 10:' ions
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>A)Examples Scholar’s CHEMISTRY - XI (Subjective) gr;21Molar mass of Na
Molar mass of (C^H^On)
Molar mass of CaClj
Molar mass of OH

- 23 g mol
= 342 g mol"

- 111 g mol"'
=* 17 g mol\ (ii ) Mass-mole relationship

If we are given mass of one substance, we can calculate the molevpf the other substance and vice versa(iii) Mass-volume relationship

4

„ - -If we are given mass of one substance, w? can calculate toe volume of toe other substance and vice versa
Similarly, mole-mole calculations can also be performed.

- imamms u
The volume occupied by one mole of an ideal gas at standard temperature andpressure (S I P) i e. 0°C and I atm is called molar volume.”

Its symbol is Vm
Its value is 22.414 dm 1 (0.022414 mi or 22414 cm5)

Law of Conservation of mass:
• In all physical and chemical changes, the total mass of the reactants is equal to that of the products.

• It was studied by Antonie Lavoisier (t774).
The Law of Definite proportions or Constant composition:
• The law was given by J.L.Proustand deals with the composition of elements present in a compound

• Thelaw states that: The same compound always contain the same elements combined together in the same fixed
proportion by weight. Ar

• The composition of the compound is always the same irrespective of the method by which it is produced

>Symbol
Value
Examples

F $
* (i) 2gofH2 = I mole of H2

(ii ) 16g of CH4 = I mole of CH4 = 22.4 l 4 dm3

from above examples it is clear that l mole of different gases have same number ofinoiecujps and same volume-ai STP but different-masses.

3- 22.414 dm
7 V

Chemical Equation
A statement that describes a chemical reaction in terms of symbols and chemical formulas is called a chemical

equation.”

' ( f ) 2 g o f H„T6 g o f CH4 aod 44 g of CO, occupy separately the volumes of 22.414 dm3, although the size— masses of three gases are very different from each other.
s and

2g oHr, -'1 mol H, = 6.02 x ioJ3 molecule = 22.414 dm3

16 gof CH4 = 1 mol CH4 = 6.02 x 1073 molecules = 22.414 dm3

44 g of CO, = 1 mol CO, = 6.02 x io2i molecules = 22.414 dm 3

According to Avogadro's law, equal moles of gases at same temperature, and pressure (STP) occupysame volume. One mole of any gas can occupy 22.414 dm 3 at STP. So 2g of H„i6g of CH4 and 44g of CO
22.414 dm3.

M f ,‘Volume occupied by a gas does not depend on size and mass of gas molecule. It only depends on number of
molecules Reason is that at STP, distance between gas molecules is 300 times greater than their
diameters.

CO*4ns. C + Ol
2Hj + 02 2H:0

Balancing a chemical equation
There are three methods to balance a chemical equation
(i) Hit and trial method
(ii) Redox method
(iii) Ion electron method

Limitations of a chemical equation
The demerits of a chemical equation are as follows

• A chemical equation does not tell the rate of the reaction.
• It does not tell the conditions, necessary for the reaction.

• It does not give colour, odour or state of the reactants and toe products,
write the chemical equation of the reaction that does not occur.

2 occupy

own

Q23 (a ) What is stoichiometry? Give its assumptions? Mention two important laws, which help to perform the
stoichiometric calculations? £ can even

Limiting Reactant
“ A reactant which is used or consumed earlier due to its lesser amount and controls toe amount of produci formed

in a chemical reaction is called limiting reactant.”
A limiting reactant is that which
(i) controls the amount of product formed
(ii) is taken in lesser amount
(iii) is consumed earlier
(iv) produces least amount of product

‘ The branch of chemistry which deals with the study of quantitative relation , , iip between reactants and products
balanced chemical equation is called stoichiometry.”

Stoichiometric Amounts
"The amounts of the reactants or the products as given by the balanced chemical equation are called

stoichiometric amounts.”
2Hj + 02

2 mole 1 mole
** * 32 g

in a

Io<e< -2
I

> 2H20
2 moles

36 g
Examples
(1) Consider the following reaction between H2 and 02 to form water

2H, + 02 2HjO

2 mole 1 mole 2 moles

allow 2 moles of hydrogen (4g) to

Assumptions

react with 2 moles of oxygen (64g). According to the above

mole of oxygen (32g) to produce two moles of water (36g).
amount of Hj has been consumed,

is consumed first dunng the

When stoichiometric calculations are performed wc have to assume the tollowing conditions
(i ) All the reactants are completely cons erted into products.
(ii) No side reaction

Suppose, we
equation 2 moles of hydrogen (4g) will react with only

Hence, one mole of oxygen (32g) will be left un-reactod because the whole of the given

Therefore, no more reaction will take place. In this cate, Hj is the limiting reactant because it is

chemical reaction between hydrogen and oxygen.

oneoccurs.
Hiring stoichiometric calculations, law of conservation of mass and law of definite proportions are obeyed .

Relationships
(i) Mass-mass relationship

chemical reaction and controls the
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(2) Consider the following reaction between carbon and oxygen to produce carbon dioxide Scholars CHEMISTRY - XI (Subjective) 23C 0: CO,

Imoles • It is also known as calculated yield or expected yieldImoler I mole
Suppose, we allow 2 moles of carbon to react with one mole of oxygen. According to the abovemole of oxygen will react with only one mole of carbon to form one mole of carbon dioxide. Hence.will be left nn-reacted because the whole of the amount of oxygen has beentake place In this case oxygen will be the limiting reactant because it

controls the chemical reaction between carbon and oxygen.
(3) Consider the following reaction between hydrogen and chlorine to form hydrochloric

2HCI
2 moles

• It is the maximum amount of the product which can be produced by a given amount of the reactant according to abalanced chemical equation, iequation^one mole of carb^consumed. Therefore, no more reaction wtyis consumed first during the chemical reaction^

n• Theoretical yield of a reaction is always greater than the actual yield of the same reaction.
(ii) Actual yield •

" The amount of the products obtained with a given amount of the reactant in an actual experiment is called actualyield.”
• It is also known as experimental yield.
• The actual yield of a chemical reaction is always
(iii) Percentage yield

DW
acid

Hi Cl,+
Imole 1 mole than the theoretical yield.

Suppose, we allow one mole of hydrogen to react with 2 moles of chlorine. According to the abovemole of hvdrogen will react with only one mole of chlorine to form two moles of hydrochloric acid Hence,chlorine will be left un-rcactcd because the whole of the given amount ol hydrogen has been consumedmore reaction will take place In this case hydrogen will be the limiting reactant because it ichemical reaction and,f 11controlling the chemical reaction.

equation oneone mole ofIheicfore. oois consumed first during
stepi

“It is equal to the ratio of the actual yield to the theoretical yield mutt'plied by 100."
Actual yield

Theoretical yield
The efficiency of a chemical reaction is determined with thehelp of percentage yield

Formula Percentage yield = x 100

Q. Write down
involve
determination of
reactant.

Identification of limiting Reactant
Hie following three steps should be followed to find out the limiting
ti) < alcufnte the number ofmoles from the given amount of reactant
( ii ) ' ;! r ‘v r :oiher of •!:< dev < ! product with the help of a bahmeed ilietuic.il
nii Meo*'fs :K* readant which prt'duces the least amount of product as limiting reactant

Differentiate between Theoretical and Actual Yieldin the
Theoretical Yield Actual Yieldreactant limiting

amount of product calculated
chemical et(nation is called theoretical yield

2 ) h is also called expected yield or calculated y ield.

3) Hicorej

from a balanced|1) The amount of product obtained while performing a
chemical reaction is called actual yield. j

1 > Ihe
quation 2) It is also called experimental yield

3) Actual yield is always lesser than theoretical yield

to perform experiment. Just to calculate from j 4) In order to get actual vield experiment has to be
performed ,

<. greater than actual yield.
073b '/.- » * b siting rtzrfpnt? Mow does it control the quantity of the product formed? Explain 4) Mo mwith three chemical equation .bafa

Am. limiting reactant
A I'oifting rear *ant ts that reactant which controls the amount of product as it consumes earlier dt;p *o *

smaller amount ."
If ILA dxuz, -to '

3 Jn ce
{£2^ S> etz,

“JP*(

(^3) a(J“i4>\ irtoAj loe AJZAS /I£* bLc .

*(7) ô rJccjod l-e, lo<£3 djAjlk

TAjU*A * ZPO 0r\dj iu. Jd\A •

AVW -
Examples

w 7 'A - M, and 7 moles 0> *'e allowed *.o react then only 2 moles H,0 is produced
2*t * O, + 2HJO-Af. . . H •r • sumff completely and one mole O, left behind unreacted so H is limiting rear tar t and limit -

• o* *,0 upto 7 moles
Our -'1 bur - 0, s ' **c «*s* and a combustible catena' (coal, paper, candle
P' < \ o %r A * c >an*ity Combuft<bff material < s fully consumed and controls

'>v 0' o'oiji,cr so coal,randie or paper is limiting reactant
» ^0 s '' . *nd o kababy we c* ppfy ma^e 9 sandwiches as kabab;are limit hg

IA>CA/CM -
AC4.ihr-

fit!

(Hr)

a ' * .»,/• r* Ar ' .tr’ \ oof applicable on reversible reactions. Jus’if /

A fcacMn Q 24 (a) Hov/ do we calculate the percentage yield of a chemical reaction.
We can calculate the percentage yield of a chemical reaction with the help of actual yield and'beoreocal ye'd of

the reaction The efficiency of a reaction is also expressed in the form of percentage yelp

actualyield
theoretical yield

Greater the percentage yield,more amount of reactants will convert into product and h*gh

of reaction.

cunvmrn.'* carhcr due 10 it % smaller amount amt prnduce . hjjtM amount 5 1 product U lidAm;

KtMt
vs" - t # rexttion, rc-aefanU are converted into product% ;m<i j— — V ef 1« - IH - J A are .u ' » a iirnitiny MM .ur <_ .< rr < ' id223T

Ans.
ducts S<M idle

nlififd in a revi-ffiMt reaction.
tr reactants.

xiooPercentage yield

f I he Amount nf product* obtained In a chaniical reaction is cafJc< * < '

V H

( i ) Throrrtic* ! yield

The amount of the product calculated iron ;t Man •<! ch>:*'nical cq n is tailed iheoreilcal vield . *'

win be the efAoency

- rt**

KEY POINTS
urc the buildingblocks of matter Atoms can combine to form molecules. Covalent compounds mostly cv

in the form of molecules. Atoms and molecules can either gain or low electrons forming charged paricks call

ions. Metals tend to lose electrons, becoming positively charged ions. Non-metals tend to iBin deem*!' Ami

negatively charged ions When X-rays or a - panicles arc passed through molecules in gaseous s’Vc *hcv

converted into molecular ions.
The atomic mass of an element is
expressed in amu. The fractional atomic mosses can
separation and identification of isotopes can be carried out by mass spectrograph

The composition of a substance is given by its chemical formula A molecular substance can be represented by 1

empirical of molecular formulas The empirical and molecular formulas are related through a simple integer

of the techniques to determine the empirical formula and then the molecular formula

mass.

Atoms

standard element «snd
determined with reference to the mass olcarbon as a

be calculated form the relative abundance of i*j*ope> Th

Combustion analysts iv one
n substance by knowing ns molar
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„
paired tu, the other reactants

compared to the other reactanl
• which ^ required
|er consideration

-Scholar’s CHEMISTRY -XI (Subjective)A mole of any substance is the Avogdro’s number of atoms or molecules or formula units of that substance
The study of quantitative relationship between the reactants and the products in a balanced equation istoichiometry The mole concept can be used to calculate the relative quantities of reactants and
balanced chemical equation.

The concept of molar volume of gases helps to relate solids and liquids with gases in a quantitate mariner
A limiting reactant is completely consumed in a reaction and controls the quantity of products formed
The theoretical yield of a reaction is the quantity of the products calculated with the help of a balanced
equation The actual yield of a reaction is always less than the theoretical yield. The efficiency of
reaction can be checked by calculating its percentage yield.

5) 25
6) ,s known i.

Products in a

a.
(cj 1.12 dm5

(x ) A limiting reactant is the one which
(a) is taken in lesser quantity in grama
(b) is taken in lesser quantity in .volutin
(c) gjvtflTthe maximum amoupt^f the
(by gives the minimum ai

(Solved Exercise MCQ’s|
BE

Oi*f
7) comi

*)
U9 ) chemicala chemica| tof product urn

SOLVED OBJECTIVE EXERCISE ReasonAnswer
Isotopes are sister atoms of same element which differ by their atomic masses
due to different number of neutrons. They show different deflection in
magnetic field due to their different m/e values.

Select the most suitable answer from the given ones in each questions
Isotopes differ in
( iQyŜ propcnics depend upon mass - ( b)

(c) chemical properties
Which of the follow ing statement is not true
(a) isotopeswith even atomic masses are comparatively abundant
(b) jpkrpes with odd atomic masses are comparatively less abundant
yKisotopes with even atomic masses and even atomic numbers are comparatively abundant

( d ) isotopes with even atomic masses and odd atomic numbers are comparatively abundant
Many dements have fractional atomic masses. This is because
( a ) the mass of atom i9 itself fractional
( b) atomic masses are average masses of isobars
( c) atomjCHnasses are average masses of isotopes
(dĵ itfomit masses are average masses of isotopes proportional to their relative abundance

The mass of one mole of electron is

Qi. (i) (a) propertie
mass0)

arrangement of electron in orbitals
(d ) the extent to which they may be affected in electromagnetic field

(cl isotopes with even atomic The elements of even atomic number usually have larger number of isotopes l

masses and even atomic The isotopes whose mass numbers are multiple of four are particularly|

numbers are comparatively abundant For example “ O, J4Mg, wSi, wCa and *Fe. These isotopes exist

abundant abundantly and form about 50% of the earth crust. Out of 280 isotopes that

occur in nature, 154 isotopes have even atomic number and even mass

(it )

(ii)

number.

The atomic mass of an element is calculated from
(d ) atomic
average masses of isotopes|j) Isotopic masses
proportional to their relative U) Reialive abundance
abundance

masses are(Mi)

(iii)
1 mole of electron = 6.022 * 102S

Mass of one electron = 9.1095 * 10 ' kg

Mass of l mole of electron = 6.022 * I0n *9 1095 * 10
= 54.85 * lOAg -

_
-

= 54 85 * 10 * * I0\g = 54.85 * 10'2 mg

( b) 0.55 mg(tv)

= 0.55mg(iv)
(W J’0-55 mg(a) I 008 mg

( c ) 0 184 mg
(v) 27 g of AI will react completely with how much mass of O? to produce AI 2O.

2AUO,4AI + 3CT
"" ^ 77
Mol of Al * TT = lmo1

(d) 24 g of oxygen(v)
3(d) 1.637 mg

27 »O3Al(b) 16 gofoxygen

\d^24 gof oxygen
(vi ) The number of moles of CO? which contain 8.0 g of oxygen

rtT"0.25
(c) 10

( a) 8 g of oxygen
(c) 32 g of oxygen *3 mol

1 mol : — = 0.75 mol
4 I

Mass of O? = 0.75 * 32 = 24g of oxygen

4 ml

I
(b) 0.50
(d) 1.5

<
C O:
i i
12g 32g = 44g

(a) 0.25(vi)( vii ) The largprt flumber of molecules are present in

>*r 3.6 g ofHj0
(c ) 2.8 g of CO

= l mol( b) 4.8 g ofC2 H5OII
I(d) 5.4 g of N ?Oi
I 6g- 22g = 0.50mol

<viii ) One mole of SO? contains
(a ) 6 02>102) of oxygen atoms
(c)— ^02 * 10J1 of sulphur atoms

i
(b) 18 1 10‘M molecules of SO?

f t l ) 4 gram iitoms of SOj
( ix) The volume occupied by 1 4 g i N? a STP is

3( b) 22.4 dm



molecules.
3.6

(«)— = 02mol (b)-^ = o.|mol (e)^ =0.1moli
|SHORT ANSWERS TO EXERCISE(<) 6.02 * It" of sulphur(viiO I mole of SO,= 6,022 * I0:3 SO,moleculesatoms

Q24 (b)What are the factors which
I molecule of SO- contains one sulphur atom. So6.022 * I0:> SO;molecules contain 6.022 * I0M S

are mostly responsible for the low yield of the products .n chemical reactions?Or Why actual yield is always less than theoretical yield.- atoms<c) 1.12 dm' Ans. Actual yield of a chemical reaction[is usually
<«> Molecular mass ofN2 = 28gmol »

lesser than theoretical yield due to many reasons. They are.
(') Practically inexperienced WORKERTO many snortcommgs and cannot get expected y.e'd

of at STP occupies volume = 22.414 dm’I4g of V at STP occupies volume = U.207 dm>
(ii) Mechanical loss during experimentation e g., filtration, separation by distillation or by a separating tunnei.i 4g of N,at STP occupies volume = 1 1 2 d m' wasnmg,dryingand crystallization if notproperly earned out, decrease the yield
(i»i) Some of me reactants might take part in a competing side reaction
(iv) The reac’ip^ might be reversible. £

A reactant which is used or consumed earlier due to its lesser amount andcontrols the amount of product formed m a chemical reaction is calledlimiting reactant.

fd) gives the minimum
amommt of product under

< o»+ukrr* i* jti

(»)

( v; The react a - 1 * imighrbe impure
(vi) Somejirtetiu e reactioncondilions are not suitably maintained.-J(J2. Ptif tm rtu blanks

The M of relative atomic mass is40
Q25. Explain the following withreasons.

conservation of mass has to be obeyed during stoichiometric calculations^conservation^

rt l ,) The
(•)of tsccxjgirv can be determined by

Ibe f*cwumenu* m i**/p> was first discovered by
spectrograph,

rA i
Uiif

lfifrp'tnerr icai r e t s form from *-ne *orn to

to the

1** l*m A4 caw be determined by comounior.anah sis fur those compounds which have tod

w-'W’fS'SJ*!*maw of reactants -sifay A »due concroH the quanMio of
of carbon.

A
of products(Wf atoms of oxygen and

molecule*ofCM, >2H,0• 2H 0,i+T$! 4 g <*CH.* VX md I
ivmp
ASy + Pk*

peewft has
car be performed only when u 32« — * je*• HO — - haO Hfi

if obeyed

40g * 36»
I 76»

So //' * PC 'istoic*^metric calculates »« of conservation of mass res 0 s* ooeŷ
76»(ii) Aston's maw<1* U m* )

(iiv> Carbon hydrogen- taking place in our surroundmg irwc4ve the ftmigr greactantv(..) Many chemical n
(v f) }Ml,\Vt*J*12*10" 7.1&4 wo7'

“The reactant wn<n •* cony-imed garhei and.com/oH the amount of p'ooact
imittng reacUAL:.. — - '
Mosuycombustion reactionsukmgpiace .no-/ surroundings invo**The um t ng

r a gnaanc* reacuK 1 ca-ed aAns
(viri;Jaw of conservator of maw add law of definite
proportion !

(n.)I5*5 Ifr
ftactam

For exampleQ3 JodKate 'True' or 'Fake'
11> Vie has Acer mA pci awd fourth owe with atomic mass of 20.1$ a m u

gjvct «s the utformaisor) about (he lotaf number of atoms present in the molecule( at ) aanfeuffco* analvv s Mg(OQ»h*employed 10 absorb water apours,
•CAfc.,*r fcrr - i rs line fr- topte of empirical forme a and the :gral multiple can never be unity.

**9 The iMaMber of a*.*vt* in f gofgold and 0.023 g of sodium are equal,
,>f electron* in tb< molecules of CO and N are 14 ea-h, so l ig of each gas will have same number

" CH^ 20* t .CO,*, * 2MjO 4

• 03i4j * COJf<i
lr. above examples 0a gas is present in Iexcesj while CM,and C art the reactant* which conaumt earwr to the*

imp tmptncM

mare limiting reactants.

atomIn the sample of the element has a mass of 20.18 amu.

20.18 amu is the average atomic mass of neon which is oota.neo by 1

abundances of Neon as follows
Neon has three isotopes >&Ne, rNe and '2Ne with a relative abundance

No individual neon(Hi)
4uttng different .wtop-c masses and »•»*««(W) The

Ans.of ticarom
• vn> A . 1 hypo sesis u applicable 10 all lype f ,ases i.e., deal and non-ideal.< vi*i) \cTu*i of a chemical reaction may be great.. sn the theoret..al yieldAfttWEM - I1 *

of 90 92%. 0 26* »n<j 8.82%

respectively

Sum ol product ol isotopic masvo and relative abundacev
Average atomic mass of neon0) False

100
(ii) False (iii) True ( iv) False

< v > False (vi) True 'i) Folse (v 11i) I al*



= (90.92 x 20) (0 26 * 21) +(8 82 x 22)
100

= 20.18 amu
J

t So no individual Ne atom has a mass of 20.18 amu.

COmPlet*'y r*aCl With ,wo mo,es of NaOH does Avogadro'TTujrnbeThe^̂P to
M LQ. 8e » 8D 4 8nN = 7e + 70 » 7n

Total ,0 = Me 14P i4nTotal N-i = ue i4p +i4n

So N, and CO have same number #electroflS, protons andneutroi^jF
" A process In which one mole of water is produced by its ionic components i.e., H* and OHAns. coming from 3C|(Jand base respectively is called neutralization." INUMERICAISOF EXERCISE

H* + OH =s= ^ H,0
H;SO* being a dibasic acid can produce 2 mole H* ions on ionization in water Calculate each of the following quantities.Q10.

& 2HiVs°"*-=r of 2.74 moles of KMnO*.(a) Mass in grams4(aq)

On the other hand NaOH being monoacid produces only one mole OH in aqueous solution. Given dataAns.
^ Na(;q, + oH,NaOH Num'l*Pl ^ (aq)

RequiredTo neutralize 2 moles H * ions of H2S04, we need 2 moles of OH so = tKMnO.jin gra
2H* + 20H~

^ ^ 2H20 Solutioi
= 2 * 6.02 x io2i ions = 12.04 x io2i ions2 moles of H *

Mass of KMnO
Number of moles of KMnO„2 moles of OH = 2 x 6.02 x io

,J ions = 12.04 x 1023 ions formula mass of KMnO.
= 39 + 55 + 64 = 158 g mol ’

Mass of KMnO .

so
Formula m; of KMn0412 04 x 10" H* ions + 12.04 x 10‘3 OH ions are used to produce 12.04 x 1023 H20 molecules.

Hence one mole of H2S04 is neutralized by 2 moles of NaOH.
H2S04 + 2NaOH

2.74 158Na 2S04 + 2H20
158 x 2.74 = Mass of KMnQ4

- Mass of KMnO.(V) One mole of H,0 has two moles of bonds, three moles of atoms, ten moles of electrons and twenty eight
moles of total fundamental particles in it. 432-92 g

Moles of 0 atoms in 900 go* Mg(NO})2.
=Water molecule is formed when two atoms of hydrogen combine with one atom of oxygen

I ' O B 8e 8p 8n

H = ie ip on
H * ie ip on

Total sub atomic particles of H?0 = ioe iOp 8n = 28 particles
As shown by the formula of one molecule of water
1 molecule of H20 contains bonds = 2
1 mol H20 molecules contains bonds = 2 moles
1 molecule of H20 contains atoms = 3
1 mole H20 molecules contain atoms = 3 moles
1 H20 molecule contains electrons = 8 1 1 = 10
1 mol H,0 molecule contain electrons = 10 moles
1 H,0 molecule has subatomic particles = 28
1 mol H70 molecule have subatomic particles = 28 moles

Ans.
Given dataAns.

Mass of Mg(N0,) 2 = 9 00 g
1
1 Required
1 = ?Number of moles of 0 atoms1

Solution

Number of moles of Me (NO,), » ^*-**«<*>,),
Molar mass 0) Mg(NO,).

2 (14 + 3 x 16) = 148 g mol

9
— = 0.06 moles

i( •)
Molar Mass of Mg (NO})2

Number of moles of Mg (N0 J)2 = —

1 mole of Mg (NOJ)2 contains0 atoms

o.o6molesof Mg(N0,)2 contain moles of 0 atoms = _

Number of 0 atoms in 10.037 g of CuS04.5H20

= 24 +(«)

(...)
= 6 moles

= 0.06 * 6 0.36 atoms
(iv)

1'
(C)

(vi) Nj and CO have the same number of electrons, protons and neutrons Given data
Mass of CuS04 5H..OAns.

= 10.037 g
CON,Ans. Required

= fNumber of 0 atoms
74 N = 7e 7p 7n J 2 C = 6e 6p + 6n Solution Mass ot'CuSO.Ml O

i60 = 8e 8p 8n
Number of moles 01 CuS04 5^0

musi> 0j CuS( ' ,.M I u
One molecule of carbon monoxide contains one

One molecule of nitrogen contains two nitrogen carbon and one oxygen atom
atoms



Chapter 1 (Basic C
Molar Mass of Cu504 sH,0 e 63-5 + 32 (4 x 16) (5 x 18) = 249.5 8 mol'’10.037

Scholar’s CHEMISTRY - XI (Subjective)Humber of moles of CuS04 5H,0
249.5

(ft Mass in grams of 5.136 moles of Ag,CO= 0.04 moles
Ans. Given data

1moles of CuS04.5H,0 have moles of O = 9 moles
Moles of Ag,COj0.04 moles of CuS04 5H,0have moles of O = 9 x 0.04

Required= O.36 moles
Mass of Ag,COjNumber of Oxygen atoms = Number of moles of oxygen atoms'x NA Solution

= O.36 v. 6.02 x 10° CONumber of moles of ^Number of Oxygen atoms
FormulaMass of AgjCO,= 2.167 x 10°atoms

Formula mass of Ag,CO, =(108 x 2) + 12 (16 x 3) = 276 gmol
(d ) Mass in kilograms of 2-6 x io*°molecules of SO,.

Massof Ag,CO >Ans Given data
276

Mass of AgjCO,Number of SO,molecules = 2.6 x 10"molecules
= Mass of AgjCOj141754 8

Required

Mass in grams of 2.78 x io” molecules of CrO,CI,.Mass m Kg of SO,molecules (8)= ?
Solution

Given dataAns.
Number of molecules of CrO,CI,= 2.78 x 10“ molecules

Massof SO,moleculesNumber of SO molecules = 1

Molarmassof SO Required

= ?Mass of molecules of CrO,Cl,in gramMolar Mass of SO, = 32 (16 x 2) = 64 g mol'’
Massof SO,moleculess 1

Solution
Mass of Crop,2.6 X 10Z° x 6.02 x.l013 XN4Number of molecules of CiO,Cl, =64 Molar mass of 00,0,

= 52 + 32 + 71= 15S 8 mol”
2.6xio"X 64 Molar Mass of 00,0,= Massof SO,molecules

Mass of CrO.CI,6.02 x10°
x6.02 x10“2.78 x10“ S

15S27 .&11 xi0 ’g

27.641 *10 *
1000
2 764'10‘kg Mass of SO.molecules

X

2.78 x10" «155 sM ot ClOX,.
6.02 X10"a

0.7158 g * Mass of CrO,CI,
Number of moles and formula units in1001of KOOy¥ (H)

(•) Moles of Cl atoms In 0.822 f C,H4CI,.as a ...
Ans. Given data

Mass of C,H4CI, 0.822 g

Given data
Mass of KCIO, * i o o g

Ans.

RequiredV * ?Number of moles of KCIO,
Number of formula units of KCIO,Required

= ?
Number of moles of Cl atoms » ? Solution

Mass of KCI0(

Molar massof KCIO,
* 39 35 5 48 « 122.5 K mol

100
» * 0.816 moles

122.5
* 6.02 x io*'1

> 0 816' 6.02 lQn
1 4 91 -I0nformula units

Solution
Number of moles of KCIO,
Molar Mass of KCIO

Number of moles of KCIO

1mole of KCIO,com.tins formula units
0.816 moles of KCIO,contain formula units

s —
Mass of C.H Clm -i.i j. 1

Molar .»SJ ofC.M.CI,
24 + 4 + 7 * 99 f mol"
0.822

Number of mole;ui C#H4CI4

Molar Mass of ClH4Cli
Number of moles of C,H4CI,

1

*
99

* 0 0083 mok
1mole of CjHjCl,contains moles of Cl atu - 2 moles
0.0083 mores of C,H4CI, contain moles of Cl atom* a



Number of k ions, C IO, 1 Ions, ( I atoms, and O atoms In loog of KCIO, (h).1»)
» mole of KCIO, contains K ' ions * 6 02 > 10’1Am 10.122 x 294 = Mass of aspartame
O 816 moles of KCIO , contain K ' ions = 0,8i6 x 6 02 x io

,M
2975 87 g = Mass of aspartame

* 4 - 91 x lo*1Ions
(d) How many hydrogen atoms are present In 2.43 K of aspartame?t mole of KCIO, contains CIO', ions = 6.02 > 10 ^’
Ans. Given dataO 816 moles of KCIO,contain CIO', ions = O. 816 > 6 02 x to'3 = 4- 91 x ioJJ Ions

Molecular formula of Aspartame = Q*W,„N,04Sift llarly.
Mass of Aspartame * 2.43 g^1 mole of KCIO , contains Cl atoms = 6.02 x io'J

Required S 'o 816 mol of KCIO, contain Cl atoms = 4 91 x 10' * atoms
1 mole of KCIO, contains 0 atoms e 3 x 6 02 X 10 J‘atoms

O 816 moles of KCIO, contain O atoms = 0.8i6x 3 x 6.02 x 10°
= 1.474 x io'4 atoms Mass of aspartame

Molar mass of aspartameAspartame, the artificial sweetener, has a molecular formula of C,,,H,gN,Os.Jit
(12x14) + (1x18) + (2x14) + (16x5)(a) What Is the mass of one mole of aspartame?

= 168 + 18 + 80 + 28
1 mole of CuH,gNJOiAns = (12x14) + (1 •18) + (14 x 2) + (16x5) = 294 g mol'1

= 168 + 18 + 28 + 80 2.43= — - = 0 00826 moles
294294 g mol

f hydrogen in one mole of aspartame = 18 moles(b) How many moles are present In 52 g of aspartame?
lesof aspartame have moles of hydrogen = 0.0826 x 18 = 0.1487

= Number of moles of aspartame * N*
Ans Given data Number of atoms of hydrogen

= 0 1487 X 6.02 X 101!Mass of aspartame = 52 g

= 0.8951 X 1011Required

Number of atoms of hydrogen = 8.96 x 10“ atomsNumber of moles of aspartame =•?

A sample of 0.600 moles of a metal M reacts completely with excess of fluorine to form 46.8^ of Mf .
Solution

that forms?How many moles of F are present in the sample of MFm' sv*Mass of aspartame
Which element is represented by the symbol M?Number of moles of aspartame =

Molar mass of aspartame
Given dataMolar mass of C^H.JNJO^ = (12 > 14) + 18 + 28 + (16 x 5) = 294 g mol
Number of moles of M = 0.600 moles

52Number of moles of aspartame = = 0.177 moles = 46.8 gMass of MF
294

Required
(c) What is the mass in grams of 10.122 moles of aspartame? Number of moles of F = ?— — Actual name of Metal M = 7Ans. Given data

ivioles of Aspartame = 10.122 moles
!Ci3$ ; ic ' iujii

SolutionNHMe2
+ MF,M - Fj -

Comparison between number of moles of M and MF,
Required

rt - tv • 'Mass of aspartame = ?

fOftjt k) 4M*M
MF,MSolution
11

Mass of dspartame
0.6Number of moles of aspartame 0.6s

Molar massu' 'oartame
= 0 6 molesNumber ol motesof MKMolar mass of CuH„N,Os = (i? x 14) ig 28 (16 x 5) 294 g mol 1

M< r>1i partame10.122



j contains Na’ions
2.3molesof NaCI03containNa* ions

= 6.02 X to**
=2-3 x 6.02 x10*
=13.846 X 10* ions
= 6.02 X 10J3

6.02 X 10*

1,2mol
u= ?8g mol'’Atomic mass of M * (19 x 2) (Atomic Mass of F = 19) f

M 38 = 78 1 mole of NaCIOj contains CIO. ions
2.3molesof NaOOjcontain CIO; ions

M = 78 - 38
= 40 gmol
= Calcium (Ca)

“ 2-3 *
. = 13.846 x 10* tons

-1Atomic mass of M
Actua' nam« of Meral MSo, Total ions of W= Na' ions CIO, ions

= 13.846 X 10* + 13.846 X 10*
= 2.7692 x iow ions
= 6.02 X 10*
= 2 X 6.02 x 10*
= 12.04 x 10* ions
= 2 x 6.02 X 10*
= 2 X 2 X 6.02 X 10*
= 24-04 x 10*
= Mg2' ions + Cl* ions
=12.04 x 10* + 24.04 x 10*
= 3- 612 x iou ions

I0,
In each pair, choose the 'arger of the indicated quantity, or state if the samples are equal.
Individual particles 0 4 moles of oxygen molecules or 0 4 moles of oxygen atoms.

Q13.
Total ions of N
1 mole of MgCI? contain Mg2* ions
2 mole of MgCI, contain Mg2’ions

(a)
(ii)Ans. Both are equal.

Reason
si0.4 moles of 0,molecules and 0.4 moles of 0 atoms,both are equimolar quantities so, they have equal numbof particles,i.e. °*r

0.4 x 6.02 x 10* = 2.408 x 10* moles

1 mole of MgCI,contain Cl ions
2 moles of MgClj contain Cl' ions

Total ions of MgCI,(d) Individual particles 4 0 g of N,04 or 3.3 g of SO,.
Given data

Total ions of MgCI,
2 moles of MgCI, contain larger number of ions.Mass of N,04 = 4 g

Mass of SO. = 3-3 g
Molecules 11.0 g H,0or 11.0 g H,0,.(f)Required

Ans. Given data
MassofH,0 = 11.0 g
MassofH,0, = 11.0 g

Individual particles N,04 = ?
Individual particles SO, = ?

Solution
Required%

MassofN404
Molar massof N;0 S

= (14 v 2) + (16 x 4) = 92 gmol
4 ,,

= — x 6.02 x 10 3

= ? 'Number of molecules in 11 g of H,0
Number of molecules in ng of H,0,

( ) Number of molecules of N,04
= ?

SolutionMolar Mass of N,04
MassofHjO

Molar massof H ,0
e 2 + 16 = gmol

= — x 6.02xl0:)

18 •

* 3.67 x 10* molecules
Massof H,0,

Molar massof HjO,
= 2132 = 34 gmol '

= 6.02 xl0‘!

I Number of molecules of H,0(0

i92
= O 2S8 v 10*
- 2.58 x 10"molecules

MassofSO,
» _ •

Mo'ar massofSO
= 32 + 32 = 64 gmol 1

= — X 6.02 X10*

Molar Mass of H,0

*Number of molecules of N,04
Number of molecules of H,0

(i«) Number of molecules of SO, XNA
Number of molecules

Number of molecules of H,0, n-xN,Molar Mass of SO,
(ii)

Molar Mass of H,0,

Number of moles of H,0,
Number of molecules
ng of H,0contain larger number of molecules.

64
- 0.3104 X 10*

34Humber of molecules of SO,
3 3 g of SO, has larger number of individual particles.

= 31 * 10” molecules
* 1.926 x 10* molecules

M Total ions 2.3 moles of NaCIO,or 2.0 moles o MgCI,?

Ans . Given data
Number of moles of NaCI03 - 2 3 moles

Number of moles of MgCI* - 2 moles

i



I

r
Molei t)f N$Rr O SOO rrioiP^

MJS* of N«»( p.O<45 kg 14 bg
Required

n in O 500 ftiCllPi of N.iBf ?N.>(U
Na' iQOi in o 014b of NaC! * ?

Solution
Number of formula units of NaB' « Number of moles of NaBr - Nfl ***•*

* 0.5 * 6 02 * tO 2’
a 3.01 < 10;’ formula unitsNumber of formula units of NaBr

Since one NaBr contains one \a and one Br , So

= 1 x 3.01 lotionsNumber of Nu ions

Number of Na ions = 3.01 x io1Jions
Mass of NaCI

Number of formula units of NaCI x NA(")
Formula Mass of NaCI

•1= 23 + 35 5= 58.5 gmolMolar Mass of NaCI
14- 5 x 6.02 X10

;iNumber of formula units of NaCI =
58.5

= 1.49 x ioJ3 formula unitsNumber of formula units of NaCI
Smce one NaCI contains one Na and oneCI , So

= 1 x 1.49 x io2? ionsNumber of Na ions

= 1.49 x lO
,JlonsNumber of Na tons

Number of Na * ions in 0.5 moles of NaBr is larger.
Mass 6.02 • 10H atoms of 2iSU or 6.02 x 10

,J atoms of ,38U.(h) 132

= iLxi00= 23.48%Ans. Given data
Number of atoms

Percentage of phosphorus

(iii) (NH4),P04
Molar mass of (NH4)3P04

= 6 02 IQ23 atoms 132
Required

= (14 x 3) 12 + 31 + 64
= 149 gmol"

Mass of atoms
Solution

Isotopic mass of 2,5U = x 100 = 28.19%= 235 (1 mole)
Percentage of nitrogenTherefore, 149

6.02 • 102 atoms of Um have mass 31= 235 g
= -r__

x 100 = 20.81%
Percentage of phosphorusSimilarly, 149 . Calculate6,02 to2’ atoms of < 5#U have mass nt nutrient In the cell for generating chemical potential energy

and determine the number of C, H and 0 atoms in10.5 g of the sample.= 238 g
Glucose C6H«p« is the most importaQ15.6 02 x ip* * atoms of have larger mass.
the mass % of each element in glucose

Q14. fa) Calculate the percentage of nitrogen in the four important fertilizers i e.,
Given dataAns.( i ) NH, (ii)NHJCONHJ (urea) (ill)(NH4 )

i SOt (iv )NH4NO,. = 10.58Mass of Glucose
Required0) NH,

Mass of nitrogen
Percentage of nitrogen =

Formula mass of comjmund

= 14 ( 3 x 1) = 14 • 17 gmolMolar mass of NH}
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Chapter 1

Scholar’s CHEMISTRY - XI (Subjective)= (12 x 10)+(ix 12) (14 x 2) 16

* 176
Solution176 4lur-

2C8H,B + 250; -> 16CO,+ 18H,0n = = 1
176 Comparison between moles of C8H,8 and 0,Putting the value of n =1in eq (I)

Molecular formula
Molecular formula

C8H18 0,- 1* (C,0HtJNjO)
= CIQH||N|Q

2 25
25/21

Q18. An unknown metal M reacts with S to form a compound with a formula M,S,. If 3.12 g of M reacts with
2.88 g of sulphur, what are the names of metal M and the compound M2S3?

Ans. Given data
Mass of metal M
Mass of S

25/2 X 44e*acti* 504
Number of moles of O, 50 moles

* 3-12 g
= 2.88 g

How many moles of CO,can be produced from one mole of octane?(b)

Given dataAns.Required
Number of moles of octane = 1moleName of metal M

Name of compound M,S3

= ?
Required= ?

Number of moles of CO, = ?Solution
Solution2M + 3S M,Sj

Number of moles of sulphur
-> 16CO,+ 18H,02C;H„ 25O,Mass of sulphur

moles of C8Hl8 and moles of COn
Atomic mass of sulphur
2 88

•— (Atomic mass of 5 = 32 g/mol)
C0:
16= —

32 16/2
Number of moles of S = 0.09 moles

Comparison between moles of S and moles of M
8

of moles of CO - : 8 moles
S M

many moles of water are produced by the combustion of 6 moles of octane?3 2
2/31

Given data
2/3 x 0 09
O 06

= 0.06 moles

0,09
0.09

Number of moles of M

= 6 molesNumber of moles of octane

= ?Number of moles of H,0Mass of M
Number of moles of M s

Atomic mass of M
3-12 g *i6C0,+ 18H,0

Comparison between moles of C8Hi8 and moles of H,02C8Hl8 + 250,0 06 moles
Atomic mass of M
3 12 H,0C8H,8Atomic mass of M
0.06 182

Atomic mass of M = 52 e mol 18/ 21
From the Atomic mass of M. it is clear that
Name of M
Name of M .S,

18/2 x 66= Chromium (Cr )

CrJSJ (Chromiu n sulph . de ) S46
54 moles

If this reaction is to be used to synthesize 8 moles of CO„how many grams of oxygen are

grams of octane will be used?

Number of moles ol 11.0
needed? How manyQ19. The octane present in gasoline burns according to the following equation

2C|H,I(() + 250,(l * i6CO|(l] ' i8H,0|i,
How many moles of 0, are needed to react fully with 4 moles of octane?fa)

Given data

Number of moles of COj
Ans.

Ans. Given data
Number of moles of octanĴ » 4 moles

= 8 moles

Required
Required

Number of moles of 0, ?
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Solution
I6C02 18H,0 2AI + 3S AI2S3

Comparison between moles of C02 and moles of 02 Number of moles of reactant
Mass of AlNumber of moles of Al02COt Atomic massof Al

2516 = 27 gmor'Atomic mass of Al
25/161 20Number of moles of Al = 0.740 moles25/16 x 8 = —8 27
12.5 Mass of S8 Number of moles of S

Atomic mass of S12.5 molesNumber of moles of'O ,
Molar mass of S = 32 g/mol

= (16 x 2 ) = 32 gmol 'Molar Mass of O. 30Number of moles of S

Number of moles of product
Comparing number of moles of Al and AI2SJ

AI2S,

= — * = 0.9375 moles
Massof oxygen 32

Number of moles — Molar mass of oxygen

Mass of oxygen Al
12.5 moles -1

32gmol 2 1
1/21

= Mass of oxygen
= Mass of oxygen

12.5 X 32
400 g

Comparison between moles of C02 and moles of CgHlg

CgH,g

1/2 x 0.740
0.37

0 740
0.740

Number of moles of AljS,
Comparing number of moles of S and A1}S,

0.37
C02 S AI,S,
16 2 3 1

2/16 1/31 1

1/3 x 0.9375
0.3125
0*3125

0.9375
09375

Number of moles of AI2S,
S is a limiting reactant because it has given less amount of AI.S,
Mass of Al,S,

-x 88
I6

8 1

Numberof moles of CaHlt : ! mole

Molar Mass of C*H,g Mass of AI<S1

Molar mass of A^S,
= (27 x 2) (32 x 3) a 150 gmol '

Massof Al,5.

= (12 X 8) (1 A 18) = 114 gmol”
MassofC,̂

Molar massof C^H,,
Mass of CJj,,
n-4gmol ’

= Mass of CgHlg

v Number of moles of AI.S, s -

Number of moles ofC,f = Molar mass of AljS,
0.3125 mol s

150 gmol 1

= Mass of AljS,
= Mass of AIJSJ

t mol s

0.3125 x 150
46.87 g
2AU 3S Al.S,
Comparison between sulphur and Aluminium

Ix 114
(i»= Mass of C8H,8«4 «

Q20. Calculate the number of grams of AljS, which can be prepared by ti e reaction of 20g of Al and 30g of sulpha
How much the non-limiting reactant is in excess ?

S Al
23
2/31

Ans. Given data 2/3 X 0.9370.937
Mass of Aluminium 0.6240.937

= 0 624 molesNumber of moles of AlMass of Sulphurs 30 g
= 0.74 - 0.624Excess moles of AlRequired
3 0.116 moles

Massof AljS,
Non-limitmg reactant in excess 3 ?
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crN,04 N,
1 3
2.17 3 x 2.17
2.17 6.51

Number of moles of N, 6 51 mole*
M ^draz,ne is a limiting reactant because , it has given less amount of N,.

• ii

Mass of N,
Molar mass of N,

Number of moles of N, =

Molar mass of N, K (14 * 2) * 28 nmol- '
Mass of N.= L4 68 mol
28 gmor

4 68 x 28 = Mass of N2

131-045 - Mass of N,

Silicon Carbide (SIC) is an important ceramic material. It Is produced by allowing sand (SIO,) to react with
carbon at high temperature.

4 SIC 2COSiO, 3C
When 100 kg sand is reacted with excess of carbon, 51.4 IMI of SIC is produced. What is the percentage yield of
SIC?

Ans. Given data
iass of SiOj * 100 kg

= 100 x 1000 = 100,000 g
Mass of SiC » 514 kg

* 51.4 x 1000 * 514005
Required

Percentage yield of SiC * ?
Solution

SIC 2C0Si02 3C
Number of moles of reactant

Mass of SiO,
Number of moles of SiO, 3

Molar mass of SiO,4

1
= (14 * 2) (16 x 4) s 92 gmol 1 = 28 + (16 x 2) = 60 gmolMolar mass of N,04 tMolar mass of SIO,

100,000g
200 Number of moles of SiO, 1p<u.o E

Number of moles of N,04 6ogmor
92

=1666.66molesNumber of moles of SiO,= 2.17 moles
Number of moles of product

Number of moles of product Comparing number of moles of SiO,and SiCiS IA ’4—Comparing number of moles of N,H4 and N, SiCSiO,
1N,N,H4 1

%1666.61666.6
3 Number of moles of SiC = 1666.6 moles2

to
3/21 Mass of SiC

Mass of SiC
3/2 / 3-12[>3 125 Number of moles of SiC = mass of SiC
4 683125

E 2* 412= 40 gmol 'Molar mass of SiC
Number of moles of N, 4 68 mole*«
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wtScholar’s CHEMISTRY - XI (Subjective) 47Mass ofSiC
40 gmol"1

= Mass of SiC
= Mass of SiC

1666.6 mol =
Requiredr. 1666.6 X 40

66,666.4 g

Percentage yield

Percentage of carbon = ?
Percentage of hydrogen = ?

Percentage of oxygen = ?

f
Solution
FormulaActual yield

x 100Percentage yield of SiC
Mass of element

Mass of compound

cx 100 = 60.26%

Theoretical yield
Percentage of element = x 100

5 MOO /
SiH
8.657

x 100= age of cart

0.962
Percentage of hydrogen = * 100 = 11.11%

2.478
Percentage of oxygen = g^

x 100 = 28.62I

The above results tell us that in one hundred gram of the given compound, there are 6o.62goi C,11 ngoi H and

28 62gofO. ========

rbon =Percentage 066,666.4

= 77%Percentage yield of SiC

SOLVED EXAMPLE^
V

1Example (1) *
A sample of neon is found to consist of ”Ne,£Ne,"Ne In the percentages of 90.92%,0.26% and 8.82% respectively.
Calculate the fractional atomic mass of neon.

Example (3)
Ascorbic acid (vitamin
empirical formula of the ascorbic add?

C) contains 40.91% carbon, 4 5«% hydrogen and 94-5% ot oxygen by mass. What ,s the

Given data
Percentage of carbon = 40.92%
Percentage of hydrogen = 4.58%
Percentage of oxygen = 54.5%

Ans.
Ans. Given data *Mass of 20 hie = 20amu
Mass of ;,

Ne = 2iamu

Mass of 22 Ne = 22amu
Percentage of 20 Nc = 90.92%
Percentage of :, Ne = o.26%

Percentage of 72 Ne = 8.82%
Pequlred
Fractional atomic mass of Ne = ?
Solution

Empirical formula of Ascorbic acid = ?
Solution:
Number of gram atoms _ Percentageof element

Atomic massof element
4092

»
12 Q * 3.41gram atoms

= 4.54 gram atoms

54.5= a 3.406 gram atoms

Number of gram atoms of element

Number of gram atoms of C

458
Number of gram atoms of H = 1.008

Average Atomic mass of Ne =
(Massof *°Nex%of *°Ne)+(Massof 2lNcx %of 2lNe)+(Massof aNcx%of aNc) nUoftr Number of gram atoms of 0

Atomic Ratio100 rr* "ydn Nnmberof gramatomsof element(20 X 90.92) (21 x 0.26) (22 x 8.82)
Atomic ratio of element Smallestnumbers

100 van n to

ubonq V> Ip

1 •'rr»un ymapmoD

i
1818.4 5 -46 194-04 2017-9 Ml =1Atomic ratio of C = 3-406s

100 100 C 0
4-S4= 20.i79amu

Fractional Atomic Mass of Ne = 20.179 amu
* 1.33Atomic ratio of H =7~rc3.406

3406
Atomic ration of 0 =

Conversion of atomic ratio Into whole numbers
To convert the atomic ratio iqto whole number,multiply with three

C:H:0 = 3(1* 1.33 “») = 3:4:3

= 1Example (2)
8.657g of a compound were decomposed Into its elements and gave 5.217V of carbon, o.962g of hydrogen, 2.478f of

Ai to rrsM

iff

4 oxygen. Calculate the percentage composition of the compound under study.
Given dataAns.

of the Ascorbic acid
subscript for empirical formulaMass of compound * 8.657g Empirical Formula

The above whole number ratio gives us the
Massof carbon * 5,2i7g

C,H40,Mass of hydrogen = 0 962g
Mass of oxygen = 2.478«
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Example (4)
A sample of liquid consisting of carbon, hydrogen and oxygen was subjected to combustion analysis ocompound gavei.Q39go1CP2,063698 ofH,0.Determine the empirical formula of the compound. ****•of

49
w

cCPercentage of hydrogen= 5-50%
Percentage of oxygen = 29.06%
Molecular Mass =no.isg/mole

%1'
Ans. Given data
Mass of organic compound = 0.54398

Mass of carbon dioxide = 1.0398
Mass of water = o 6369g

Required
UEmpirical formula = ?

Molecular formula = ? 'O.

ISolution
Number of Gram atoms

Required
Empirical formula of the compound = ?
Solution
Percentage composition of the sample

Massof CO;
Mass of organic compound

1

pNumber of gram atoms of element = —
I Atomic massof element

12

±±2.= - =1.008
2906

tof element f

1.w
12

Number of gram atoms of C

Number of gram atoms of H

5.45 gram atoms
x 77 x 100

44
Percentage of carbon =

*5.45 gram atoms
1-0398 12 -00

= 0.5439g X
44.00 x 100 = 52 08%

JNumber of gram atoms of O

Atomic ratio

Atomic ratio of element

= = 1.82 gram atoms
2.016

X 18
Massof H2QPercentage of hydrogen = x 100i

Mass of organic compound
numberof gram atoms of element

Smallest number

0-63698 2.016
= 0.54398

y
18 x 100 = 13.11%

SAS ,= “ s 3
182 3

= = t7 82 3

Percentage of oxygen - 100 - (% of C* % of H )
•100 - (52.08 1311) * 34-77% Atomic ratio of C

Number of gram atoms
* >

ratio of HPercentageofelement
Atomicmassofelement

Number of gram atoms of element
1.82Atomic ratio of 0

Empirical formula of the compound
C,H and0 are present in the compound in the ratio of 3: 3'1«> the empirical formulaCjH^O

Molecular formula
In order to determine the molecular formula,first calculate the empirical formula mass
Empirical formula Mass of C,H,0= 12 x 3 1.008 x 3 16 x 1= 55.05 gmol*

Molecular Mass = 110.15 gmol" 1

*1.82 3152.08
* —,2

'- = 4 34gram atoms

*1.008
34.77

KNumber of gram atoms of C

Number of gram atoms of H = 13.00gramatoms

Number of gram atoms of 0 = 2.17gram atoms16.00
*Atomic ratio

numberof gramatoms of elementAtomic ratio of element =
Molecular MassSmallestnumber

n =Mri- • ' Empirical formula massV -*!W
434Atomic ratio of C

110.15
=7T = 2J

2.17
= 2s

55-05
Molecular formula = n x (Empirical formula)

= 2 x C,H,0
" C*H6O2

J m
2123- = 6

J Atomic ratio of HJ
2.17

*.P '* <V«12.17=“s iAtomic ratio of 0
Empirical formula

2.17
C,H4O

Example (6)
Calculate the gram atoms (moles) In
(a) o.ig of Sodium
Ans. Givendata

Mass of Sodium = o.ig
Mass of Silicon = 0.1kg = 0.1 x 1000 = ioog

. v

analysis of an or«an,< compound show,l« to contain 6*44*«*°o. ».S0*MV'£oxygen, what i, the Empirical formula of the compound? If the molecular mas.Of this compound b«0.1«^̂ a^h^o^culaMormul^ofthe compound.
Givendata
Percentage of carbon = 65.44%

1
(b) 0.1kg of Silicon

ID

Ans.
v

••

9

79m ' •v;\
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S«hoh.r’. CHEMISTRY XI (S»hltc«tv«>
(a) Number of gram atoms (moles) of sodium » ?
(b) Number of gram atoms (moles) of silicon ? it,SI

£ o|
Molar Mass of M,0 - 2 16 •18 gmol

Solution
(a) Formula

„ . . Massof elementtngramsNumber of gram atoms 2
Atomicmassof element

10,0
*“Jg“ / 6.02 X lO ĵg-0.S5 x 6.02 * I0**•3 31 X lO^noUculesNumber of molecules of water - 3.31sf

'10®1 moleculesNumber hydrogen atoms
One molecule of water contains hydrogen atoms - 2
3.31XI0:i molecules of water containhydrogen atoms= 2/3-31*10

* 6.62 “ 10“

Um •'
•1Atomic massof Na » 23 gmol

0.111Number of gram atoms of Na * —23gmol
(b) Atomic mass of Si = 28.086gmol

100e
28 086gmol

r
va-er

A
0.0043moles- I

-1

V
Number of gram atoms of Si = - 3-56moles Number of oxygenatoms

One molecule of water contains oxygen atom
3.31XIO1' molecules of water contain oxygen atom = ix 3.31*H):’

« 3J1x 10“

-Ia = 1Example (7)
Calculate the mass of 1o ' moles of MgS04

Total number of atoms of hydrogen and oxygen
= 6.62 x 10; 3.31 x I0:’
= 9.93 x 10“Total Number of Covalent Bonds

One molecule of water contains covalent bonds = 2
3 3fx,l0!' molecules of water contain covalent bonds =2 x 3.31 x io15

= 6.62 X 10n

Ans. Given data
Moles of MgS04 = 10 ’

Required
Mass ofMgS04 = ?

Solution

f
MgS04 is an ionic compound. We will consider its formula mass in place of molecular mass.Number of gram formula or

Mole of the substance
Example (9)

lO.Og of HJP04 has been dissolved in excess of water to dissociate into ions.
Calculate,

Mass of ionic substance
” Formula mass of ionic substance

Formula mass of MgSO, = 24 + 32 + 16 x 4
= 24 32 64 = 120 gmol (a) Number of molecules in io.og of H,P04.

Number of positive and negative ions in case of complete dissociation in water.
Masses of individual ions.
Number of positive and negative charges dispersed in the solution.

-i -v»
Applying the formula

IQ-’mol = MassofMgSO,
120gmor’

(b)
(c)

(d) 16t12 x 10~J = Mass of MgSO.
o.i2g = Mass of MgS(3 .

Ans. Given data
Massof H,P04 = io.og

l!Example ( 8 )
How many molecules of water are there in io.og of ice? Also calculate the number of atoms of hydrogen and oxygenseparately, the total number of atoms and the covalent bonds present in the sample.

-1Molar Mass of H,P04 = 3 31 64 = 98 gmol
Required
(a) Number of molecules in io.og of H,P04 = ?

(b) Number of positive and negative ions in case of complete dissociation in water = 2

(c) Masses of individual ions =
(d) Number of positive and negative charges dispersed in the solution = >
Solution
(a) Number of molecules
Formula

Ans. Given data
Mass of ice = io.og
Required
Number of molecules of water = ?
Number of atom5 of hydrogen - ?

Number of atoms of oxygen
Total number of atoms
Total number of covalent bonds * ?
Solution
Number of molecules of water
Formula

*1i

\s; -= 2

V= ?

.11
MassofH|

P04
Molarmassof HJP04

# .i»lxNkNumber of Molecule = »/xr

MassofHjO
Mdfarmass of H;0

Number of molecules of H,0 =

4* v _
* SMMHI w mm,

m
>

Jhh V,a





o2
KOH HjO

2 2
1 1

0.25 0.25
Number of moles of H.O = o.25moles

MassofH
^
QNumber of moles of H.O =

Molarmassof H,0
-iMolar mass of H.O = 2 + 16 = 18 gmol

MassofH
^O0.25 moles

18gmol ’
0.25 xi8 = MassofH

^O
= Massof H.O4-5 g

Number of molecules of H.O
Number of molecules of H.O = Number of moles of H,0 x NA

= 0.25 x 6.02 x 10 M

= 1.505 x IO’1 molecules »
Number of molecules of H.O = 1.55 * 1023 molecules

Example (12) (b) Calculate the ex
(a) Calculate the number of grams of NHt produced

Mg metal reacts with HCI to give gas. What is the minimum volume of HCI solution (27% by Mass) required to
+ 2H 0

2NH4CI( t
+ Ca(OH)

j|t)
-> CaClluJ + 2NHJ(|)produce 12.ig of Hf ? The density of HCI solution isi.i4gcm }.

> MgCIMg(,) + 2HCU + H Given dataAns.2 ( *»> *
Mass of NH4Ci =i00g

Ans.
Mass of Ca(OH),= fOOg

Given data
RequiredMass of H, produced = 12.ig

Number of grams Imass) of NH,(a)Density of HCI solution =i.i4gcm 3

amount of reagent left unreactedExcess(b)Percentage of HCI solution = 27%
Solution:Required
Number of moles of reactants

Volume of HCI solution = ?
FormulaSolution Mass in grams
Number of moles =First of all convert the Mass of H, into moles, then compare the moles of II., and moles of HCI according to

Molar mass
balance chemical equation
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-IMolar mass of NH4CI » 14 + 4 35 5 = 53 5 gmol

IQOg
53.5 gmol

Molar mass of Ca (OH), = 40 + 16 x 2 + 2

Number of moles of NH4CI = = i.87mole-i Example (14)
/

• r/ j

When lime stone CaCO, is roasted, quicklime (CaO) is produced according to following equation. The actual yield ofCaO is 2.5kg. when 4.5kg of lime stone is roasted. What is the percentage yield of this reaction.- 1= 40 + 32 2 = 74 gmol
IQOg

74 gmol

C a C O -* CaO- 1 C0J(i,Number of moles of Ca(OH), = =i.35mole Given dataAns.
Mass of limestone roasted = 4.5kg =
Mass of quick lime (actual yield) = 2.5kg =
Molar Mass of CaCO,= 40 + 12 + 16 x 3

-1

.Number of moles of product (NH,)
Equation

4 - 5 * 1000 = 4500g,,

2.5 • 1000 = 2500g
2NH.CI,., + Ca(OH)JW-CaCI^NH,,.,

Comparison between number of moles of NH4CI and NH3

NH,

5 = 40 + 12 + 48 = 100 gmol'1
+ 2H,0(1)

t Molar mass of CaO = 40 + 16 = 56 gmol' *
NH4CI Required

Percentage yield of CaO = ?
Solution A
Equation

2 2
1 1

1.87 1-87
CaC0.(„m0liL+ C0^Number of moles of NH, = 1.87 moles

According to balanced chemical equation
ioog of CaCO

}
give CaO = $6g

Comparison between number of moles of CafOH^ and NH,
NH,Ca(OH), .-siig of CaCO,gives CaO 81 2 100

135 .-512 x 1.35
2.70 4500g of CaCO, give CaO x 4500 = 2520g135 100

Theoretical yield of CaO * 2520g
Actual yield of CaO = 2500g

Number of moles of NH, = 2.70 moles
Since the number of moles of NH, produced by ioog of NH,CI are less, so NH4CI is the limiting reactant. The other
reactant, Ca (OH), is present in excess.

Hence

_ Actualyield
Theoretical yield

Percentage yield x 100

2500 x 100Mass of NH, produced = i.87moles x i7gmor*
= 31.1798

2520
* 99 -2%

% yield of CaO 99.2%(b) Amount of the reagent present in excess
Additional QuestionsTo calculate the amount of the reagent present in excess compare the moles of NH4CI and Ca(OH),

Ca(OH), 1NH4CI
In industry, costly reactant is always taken as limiting reactant.

In industry, costly reactant is taken in small amounts and cheaper one in excess. As a result of that costly

reactant is completely consumed earlier . Hence, its amount is not wasted. Due to which reaction becomes

economical and there is no financial loss of costly reactant.

Q.
1 1

Ans.1 I
2

187 1/2 X 1.87
0 935

Hence the number of moles of Ca(OH), which completely react with 1.87 moles of NH4CI is 0 935 moles.
Number of moles of Ca(OH), taken
Number of moles of Ca(OH), used
Number of moles of Ca(OH) left behind

Differentiate between qualitative and quantitative analysis.Q.187
Ans.

L Quantitative Analysis
identify different The analysis which is made to determine the exact

amount of each element present in the compound is

Qualitative Analysis
= 1.35 moles

= o 935moles
The analysis which is made to
elements present in the compound is called as

called as quantitative analysis.qualitative analysis.

It is the initial analysis to detect the elements present By this analysis we
present in the compound.

Salt analysis, detection of elements and functional e.g. Volumetric analysis,

* gravimetric analysis.

calculate the %age of element1 35 - 0.935
= O.415
= 0.415 ’ 74

can

in the compound. combustion analysis,Mass of Ca(OH), left unreacted (excess) e.g-

= 30 7ig
Excess amount of Ca (OH), left unreac * *?d = J0.71g
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58 Chapter 1 (Basic C£!l£epts Scholar’s CHEMISTRY- XI (Subjective
59In combustion analysis, why the %age of oxygen cannot be measured directly?

In combustion analysis, a known amount of organic compound is burnt in free supply 0f oxygen Thehydrogen of the organic compound is converted into C02 and H,0respectively But as oxygen gas is \ ^provided from the external source to burn the organic compound, so we cannot measure the %aee f “
present in the compound directly. However it is determined by method of difference ° S °

% ageofQ= 100- (%ageofC +%age of H)
How can we calculate the efficiency of a chemical reaction?

======̂ ==== —
The' ftovncy of a chemical react,on ,s calculated in the term of % age yield. “ Percentage yield is def^Tthe ratio of the actual yield to the theoretical yield multiplied by ioo."

ned

Actual yield
Theoretical yield

of ZereaaZaBe*** °' * reaCti°"' m°re am°Un' 0' product is ,ormed Hen«greater the efficiency
What is a Compound?

A substance formed by the reaction of two or more chemical elements The elements in a compound-?*present in fixed ratios
^

For example pure water is a compound made from two elements - hydrogen and oxyeenThe fixed ratio of hydrogen to oxygen in water is 2:1. Each molecule of water contains two hydrogen atnlbonded to a single oxygen atom. y ai0rT>s
Compounds can be decomposed chemically into their constituent elements.

Q.

Chapter 2Ans.

0xYgen

EXPERIMENTALTECHNIQUES
INCHEMISTRYQ.

Ans.
as: it is

%P

k
Analytical Chemistry

"The branch of chemistry which deals with the chemical characterization (qualitative and quantitative analysis) of
a compound is called analytical chemistry .'

Major steps involved in quantitative analysis of a compound
Following major steps are necessary for complete quantitative analysis of a compound

i. Obtaining a sample for analysis.
ii. Separation of the desired constituent.

% age yield = x 100

Q.
Ans.

iii. Measurement and calculation of results.
iv. Drawing conclusion from the analysis.The Term formula mass Is used for ionic compounds instead of molecular mass.j — _ --- — _ . - _ _ —The term formula Unit is used for the ionic compounds as represented in their empirical formula. And the sumof atomic masses of elements in the formula unit is called formula mass e.g Formula Unit of sodium chloride sNaCI and formula mass is 58.5g/ mole. The term molecular mass is used for molecular compounds e.g. H20

Q.
Ans.

SEPARATION TECHNIQUES
FILTRATION
^

( "TJijLpi&cesjLJ.n which insoluble particles (suspended parades or precipitates ) are separated from liquids is called
\ filtration^ .1Important Previous Board Questions

Filter media /
Filtration can be performed with several types of filter media. Nature of the precipitate and other factors dictate which
filter medium must be used . Following filter media are frequently used for filtration.

Paper pulp
Cotton

How does a limiting reactant control the amounts of products formed?
How can the efficiency of a chemical reaction be expressed?
Concept of limiting reactant is not applicable to the reversible reactions. Explain it.
The atomic masses may be in fractions. Why?
What is the function of electrometer in mass spectrometer?
Which laws are to be considered during stoichiometric calculations?
What is the justification of two strong peaks in mass spectrum of bromine?
Amount of products formed during a chemical reaction;depend upon the amount of limiting reactant. Justify .
Explain formation of ions with respect to energy changes.
Give the applications of limiting reactant.
Why the isotopes have same chemical properties?

Q.
Q.

Filter cruciblesQ. Filter paper
Cloth Ia SandQ.

Filtration through filter paper
1 . Filtration by a glass funnel and filter paper is usually a slow process. As the mixture is poured onto the filter paper,

the solvent ( water) passes through leaving behind the suspended particles on the filter paper.

available in variety of porosites (pore sizes). Which pore size is to be used, depends upon the size of

Q.
Q.
Q.

2. Filter papers are
the particles in the precipitate.

3. The filter paper should be large enough so that it is one-fourth to one-half full of precipitate at the end ol filtration,

funnel should be large enough for its rim to extend 1 to 2 cm above the top circumference ot the paper

smoothly, the stem of the funnel should remain continuously full of liquid as long

Q.
*Q.

Q.
The

4. If the process of filtration is to run
• as there is liquid in the conical portion.

5. The stem of funnel should be several inches long so that it can extend a few centimeters down into the receiving

beaker and tip should touch the side of the beaker. In this way. the filtrate runs down the side of beaker without

For Answers study Scholar's CHEMISTRY (Objective) XI

splashing.

! .
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