Atoms and Molecules

( Fastracl Revision )

» Maharishi Kanad, an Indian Philosopher proposed that
matter is made up of small particles called parmanu. The
Greek Philosopher, Democritus proposed that matter is
made up of extremely small particles called atoms.

> Laws of Chemical Combination: Certain laws which show
that compounds are formed by chemlical combinatlon of
reactants (atoms or molecules) In fixed proportion by
welght or by volume. These are:

>

Law of Conservation of Mass: Mass can nelther be
created nor destroyed in a chemical reaction.
Total mass of reactants = Total mass of products.

> Law of Constant Proportlon: In a chemical
substance, the elements are always present in
definite proportions by mass.

nowledge BOOSTER

Joseph Louis Proust gave the law of constant
proportion hence, this law [s also called Proust’s Law.
Law of constant proportion is also called the law of
\ .
/i~ definite proportions.

» Dalton's Atomic Thaory: All matter, whether an element,
a compound or a mixture Is composed of small particles
called atoms.

» Postulates of Dalton's Atomic Theory:

>

>

>

>

All Forms of matter are made up of vary tiny particles
called atoms.

Atoms are indivisible particles, which cannot be
created or destroyed In a chemical reaction.

Atoms of a given element are Identical In mass and
chemical properties.

Atoms of different elements have dIfferent masses
as well as chemlcal propertles.

Atoms combline In the ratlo of small vhole numbers
to Form compounds,

The relatlve number and kinds of atoms are constant
in a glven compound.

» Atom: Smallest unlt of an element which may ar may not
exist indepandently but always take part in a chemical
reaction.

nowledge BGOSTER

The smallest atom (by mass) In the perlodic table is

the hydrogen atom with one proton and one electron
while the atom with smallest atoemlc radius Is the
/7» hellum atom (atomic radlus = 31pm).
» Whataretha Modern Day Symbols of Atoms of DIfferant
Elomonts?

>

Dalton was the first sclentist to suggest specific
symbols In terms of figures for different elements
known at that time (which were limited In number).

In Fact, the symbol used by him also represented
the quantity of the element, i.e, one atom of the
element.

Hydrogen = @ Sulphur = @
Phogphorug = @ Lead m @
Coppar = © Carbon = O
Oxygon = O Gold © @

Shver © @
Platina = ®

» IUPAC (International Union of Pure and Applied Chemistry)
approves names of the different elements:

>

>

>

Many of the symbols are the First one or two letters
of the element's name in English.

The first letter of a symbol is always written as a
capltal letter and the second letter as a small letter.
Symbols of some elements are formed from the
first letter of the name and a letter, appearing later
in the name.

Other symbols have been taken from the namas of
elements in Latin, German or Greek.

> Atomic Mass: According to Dalton, each element has a
characteristic atomic mass. But determining the mass of
an individual atom was a relatively difficult task due to its
very small slze. Hence, their relative atomic masses were
determined using the laws of chemical comblnations and
the compounds formed.

For this purpose, Inltlally 1/16 of the mass of an atom of

noturally occurring oxygen was taoken as stondoard unlt

because of the Following kwo reasons:

(1) Oxygen reacted with a large number of elements and
formed compounds.

(1) This unit gave masses of most of the elements as whole
numbers.

However In 1961, carbon (C-12 Isotope) was chosen

as standard reference for measuring atomic masses

unlversally.

» Atomlic Mass Unit: One atomlc mass unit Is a mass unlt
equal to exactly one-twelfth (1/12th) the mass of one
atom of carbon -12.

or

1
Atomic mass unlt @ PPy the mass of a carbon =12 atom,

» Relative Atomlc Mass: The relatlve atomic mass of the
atom of an element Is defined as the average mass of the
atom, as compared to 1/12th the mass of one carbon:12

atom,

b e e e e e e e e e e e e e e e e e e —— — — — —

Get More Learning Materials Here : &

@ www.studentbro.in



r
I » How do Atoms ExIst? | 0w|edge BAOSTER |
I ¥ A;oms ZF LTDS': elements are not able to exist In general, metals are electropositive elements l
independently.
> Atoms form molecules and lons. These molecules or 0 (ERdEney I donare FlRCHORs) WhBreds HOtEHELS
I ions aggregate in large numbers to form the matter i are \eleclronegative elements (tendency to accept l
I that we can see, feel or touch. /1% electrons). ) ) l
» Molecules: Smallest particle of an element or a compound > Ehf valéencues or charges on the ion must be
I thatis capable of independent existence and shows all the % IFaaagéfnﬁound cordiiboln mabalandanommebal l
I E;ggge;;s;of that substance. They can be divided Into two then, the name or symbol of the metal is written l
= First.
» Molecules of Elements: They contain two or more > IF a compound Is formed with polyatomic lons, then
I than twio atoms of the same element, e.g., O,, Sg, polyatomic ions are written in brackets. |
etc.
» Formulae of Simple Compounds
I » Molecules of Compounds: They consist of two or F pl l pl l de. which |
mare atoms of different elements which are joined ¥ JRCHEL: SUNpiEmOieRdar ampbuas, W are
I together In a Fixed ratio by chemical bonds, eg., made up of two different elements (also called |
H.O. NH. etc binary compounds), the symbols of tv/o elements
I e are written side by side Siibsl B " |
an eir respective
nowledge BGOSTER 1 thei respedt e ><
valencles are written
I Atomicity Is the number of atoms present In a molecule SalosEEhalFsy e Valen?‘ 1 2 l
I and on the basis Offh‘f.S, molecules can be monoatomic, » In case of simple ionic Femle HZO |
-~ diatomlc, triatomlc, tetra-atomlic or polyatomic. compounds, made up of monoatomic long, the symbol
I » Molecular Formula: It is the symbolic representation af the metal atom (forming the cation) Is written |
of a molecule of any substance representing the actual first Followed by the Symbol Al 0
I number of various atoms present In ik, e.g., molecular symbol of the non- >< l
I Formula of water is H,O0. metal atom (forming Charge 3, 2—- l
» lons: An electrically charged particle having elther a the anion) and their Formula: Al;:.03
I positive or a negative charge. The positively charged respective charges are written below their symbols. |
particles are catlons (e.g., Na*, Ca®, etc.) and negatively » :gnc‘]ﬁ@{’g i%ﬁ;g;"&%”nds containing polyatomic
: ‘T 0% ¢ o “a ® Symbol Al (SO,)
I charged particles are anlons (e.g., I, 0, etc.) DSl EBINIE 6 IS WEEEE y >< a |
| finowledge BOOSTER e o, e |
B 1 .
The compound Is electrically neutral since the sum of beloan Formula: A(SO4);
| the total of positive charges on cation Is equal to the »  Then we must cross-over the valendes of the combining |
I 71~ sum of negative charges on anlon. atoms or the charges. l
» Radlcals: A group of atoms carrying a Fixed charge on > Molecular Mass: It Is the sum of atomic masses of all
» Valency: It is the measure of combining capacity of an relotive mags of a molecule expressed In atomic mass
I element with other atoms when it forms compounds or units (u). |
sisloeilas, » Formula Unit Mass: It is the sum of the atomic masses
I b Cheinlcal Formilas Tha: Shorkest: Way to Tepresert & of all atoms present In a Formula unlt of a compound, e.g., l
compound with the help of symbols and valency of NaCl has formula unlt mass 1% 23 + 1« 35.58 58.50.
I elements. The chemlcal formula of lonlc compounds Is nowleﬂge BAOOSTER |
determined by the charge on each ion present In them. Compounds made of metal and non-metal are called
I » Writing Chemlcal Formula: Some rules are followed to i salts. eg., CaCl,, ZnS, etc l
I write the chemical fFormula of compounds: hk o e |
| & Practice Exercise |
I -y N 7 Cork |
@ Mll|tl|]|8 Choice Questions N :
I % a——— Throad |
I Q1. Observe the given experimental set-up in which an il fiaak l
Ignition tube containing solution of X, Is dipped In a
I conical flask containing solution of . Tilt and swirl Small Ignition tube |
I the flask, so that both the solutions get mixed. Solution of X l
According to the law of conservation of mass, what Salitioior
I could be solutions X and Y? l
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X Y

a. Copper sulphate Sodium carbonate
b. Barium chloride Sodlum sulphate
¢ Lead nitrate Sodium chlorlde
d. All of the above

Q 2. According to the given reaction:

A
CaC0;  —=— CaOy, +C0,

10.0g 569 xq
What is the value of x?

a. 100g b.56g

C 44g d.10Mg

|
|
|
|
|
|
|
|
I Q 3. Identify the correct stateaments:
(I) In a compound such as water, the ratlo of the
I mass of hydrogen to the mass of oxygen Is
I always 8 : 1.
(i) 1f 9 g of water is decomposed, 1 g of hydrogen
I and 8 g of oxygen are always obtained.
(iii) In ammonia, nitrogen and hydrogen are always
I present in the ratio 3 : 14 by mass.
I (iv) Many compounds are composed of two or more
elements and each such compound has the
I same elements in the same proportions.
a. (1) and (iil) b. (1). (II) and (i)
I c. (i) and (iv) d. All of these
I Q 4. Identify the incorrect statement.
a. The building blocks of all matter are atoms.

I b. Atoms are very small. They cannot be seen by
the naked eye.
I ¢. The slze of an atom Is measured In nanometres.
I d. None of these

Q 5. John Dalton, devised a method of representing the
I atoms of elements In the form of symbols. When

he used a symbol for an element he also meant a

I definite quantity of that element. Match the columns
I by choosing the correct optlon.
|
|
|
|
|
|
|
|
|
|
|

Column-I Column-II
A. 0 () Hydrogen
B. @ () Sulphur
C. O () Mercury
D. GB (lv) Copper
E. @ (v) Carbon

a. A(ll), B-(ll). C-(1). D-(Iv), E-(v)

b. A-(Ill), B~(I). C-(v). D-(Iv). E-(ll)

. A-(iv). B-(1). C-(i).D-(in). E-(v)

d. A-(il), B-(iv),C-(v), D-(I1), E-()

Q 6. Identify the correct statements about the [UPAC
names of the elements:

(I) Many of the symbols are the first one or two

letters of the element’s name in English.

() The first letter of a symbol is always written as
a capital letter and the second letter as a small
letter.

(iiiy Symbols of some elements are formed from the
first letter of the name and a letter, appearing
Later in the name.
(iv) Other symbols have been taken from the names
of elements in Latin, German or Greek.
a. (1) and (i) b. (Il) and (lil)
c. (1), (i) and (Iv) d. All of these
Q7. Some elements along with thelr symbols are enlisted
in the given table:

Elements
(i) [Argon-Ar |(iv) [Lead-Pb (vil) |Potassium-P
(i) |Iron-I (v) |Gold-Au (vii) | Sodium-S

(iii} | Chlorine-Cl | (vi) | Magnesium-Ma| (ix) |Zinc-Zn

Identify the incorrect representation of symbols:
a. (Iv). (v) and (vl)
(i), (i), (iv). (v) and (ix)
c. (ii). (vi). (vii) and (viii)
(1), (vi) and (vii)
Q 8. Which of the following statements is not true about
an atom? (NCERT EXEMPLAR)
a. Atoms are not able to exist Independently.
b. Atoms are the basic units from which molecules
and lons are formed.
c. Atoms are always neutral In nature.
d. Atoms aggregate in large numbers to form the
matter that we can see. feel or touch.

Q9. Which of the following molecules are diatomlc?

(i) Nitrogen (i) Neon (i) Oxygen
(iv) Sulphur (v) Phosphorus  (vi) Ozone
(vii) Fluorine  (viii) Hvdrogen (ix) Fullerene

a. (i), (iv). (v) and (vi) b. (iv). (v) and (ix)

c. (i) and (vi) d. (i), (i), (vii) and (viil)

Q 10. Identify the Incorrect statement.

a. The ratio by number of atoms for water Is
H:0=2:1

b. Ratlo by mass of atoms present In ammonla &
N:Hm17:3

¢. Ratlobymassofatomspresentincarbondioxdels
C:0=3:8B

d. Al the statements are correct.

Q1. Some elements and lons with thelr valencles aro
enlisted in the given table:

Name (Valency)

()  Oxygen (2) (v) Sodium (2)
() lodine (1) (vil)  Helium (2)
(lll) Argon (0) (viil) Chlarine (1)
(v) Magneslum (3) (Ix) Potasslum (1)
(v) Carbon (4) (x)  Aluminlum (3)

Select the incorrect match:
a. (v). (v). (vii) and (ix) b. (iv). (vi) and (vil)
c. (), (viil), (ix) and (x) . (1), (lif), (v) and (Ix)
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Q 12. What is the formula of carbon tetrachloride? Q16. Assertion (A): In a chemical substance, the elements

a. CCl, b. CClg c CCL, d. c are always present in definite proportions by mass.

Q 13. Chlorine reacts with sodium to form the compound Reason (R): Atoms of different elements have
NaCL Chlorine also reacts with phosphorus to form different masses as well as chemical properties.
the compound PCl;. What will be the chemical Q7. Assertion (A): Law of conservation of mass holds
formula of the compound formed between sodium good for nuclear reactions.
and phosphorus? Reason (R): It states that mass can neither be

a. NayPy b. NasP c. NaP d. NaPy created nor destroyed in a chemical reaction.

Q 14. Some of the molecules with their molecular masses  Q18. Assertion (A): Pure water obtained from different
are enlisted in the given table: sources such as, river, well, spring, sea, etc. always
Molecule Molecular mass (amu) col?ta|ns hydrogen and oxygen combined in the
0 00 8 ratio 1: 8 by mass.
: 2 Reason (R): A chemical compound always contains
(1) €O, 24 elements combined together in the same proportion
(iii) NH; 17 by mass.
(iv) CH30H 32 Q19. Assertion (A): In most of the elements, atoms are
(v) CoHg 26 not able to exist independently.
(vi) Co 28 Reason (R): Atoms combine to form molecules or
(vii) CH, 16 ions that aggregate in large numbers.
(vill) 0, 34 Q 20. Assertion (A): Atomic mass of aluminium is 27.
: Reason (R): An atom of aluminium is 27 times

Identify the incorrect molecular masses: heavier than 1/12th of the mass of carbon-12 atom,

a. (iii), (v) and (viii)  b. (ii). (v) and (viii) Q21. Assertion (A): A molecule is the smallest particle of

c (). (i) and (iv) d. (vi), (vil) and (viif) an element or a compound which Is capable of free

Q15. The formula mass of CuS0,.5H,0 is [At. mass of existence.

Cu=635u,5S=32u,0=16u,H=1u]: Reason (R): The number of atoms present in one

a. 2655u b.2495u c408.2u d 329.7u molecule of the substance is called its atomlclty.

St " Q 22. Assertion (A): One atomic mass unit (amu) is mass
'@ Assertion & Reason Type Questions § of an atom equal to exactly one-twelfth the mass of
Directions Nos. 16-23): Each of the following questions B GRS S

consists of ht%ffafemenfs, 0?'19 ls Ass:,{rﬁon ’:'ZJ cmdg;hg other (s Reason (R): Carbon-12 isotope was selected as

Reason (R). Select the correct answer to these questions from the standard.

codes (a), (b), (c) and (d) as given below: Q 23. Assertion (A): The molecular mass and formula unit

a. Both Assertion (A) and Reason (R) are true and mass of a substance is the sum of atomic masses of
Reason (R) Is the correct explanation of Aggertion all the atoms in the molecular formula or formula
(A). unit of a compound.

b. Both Assertion (A) and Reason (R) are true but Reason (R): The only difference between the
Reason (R) Is not the correct explanation of molecular mass and formula unit mass Is that, former
Assertlon (A). is for molecular compounds (covalent compounds)

c. Assertlon (A) Is true but Reason (R) Is false, and latter Is for lonic compounds. However, thelr

d. Assertion (A) Is false but Reason (R) Is true. numerlcal value Is the same.

Answers ]
1. (d) All of the above 4, (d) None of these
2. (c)asp . ]
According to law of canservation of mogs. mass of 5. (d) A-{i). B-(iv). C-(v). D{ii). €-(I
reactants Is equal to the mass of products. 6. (d) All of these
CaCOy) _B Ca0yqy +COyq) 7. (c) (1), (vl), (vil) and (vili)
Mass of reactant (CaC0;) = 10 g Iron-Fe. Magneslum-Mg, Potassium-K. Sodlum-Na.
Mags of products (Ca0 +CO,) = (56 + X) B. (a) Atoms are not able to exlst Independently.
0g=(56+xg Atoms of Inert gases exlst In monoatomlc or
Xl independent form.
3. (9 (1) and () 9. (d) (1), (1), (vll) and (vill

In a compound such as water, the ratio of the mass
of hydrogen to the mass af oxygen Is always 1: 8. In
ammonla, nitrogen and hydrogen are always present
In the ratio 14 : 3 by maoss.

(I) Nitrogen-N5  (ll) Oxygen-0,

(vil) Fluorine-F,  (viil) Hydrogen-H,
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10.

1.

12.
=

14,

15.

16.

17.

18.

19.

20.

21,

22.

23

(b) Ratlo by mass of atoms present In ammonla Is
N:H=17:3
Ratlo by mass of atoms present In ammonla (NH3) Is
N:H=14:3.
(b) (Iv). (vI) and (vil)
Magnesium-2, Sodium-1, Hellum-0
(a) CCl,
(b) Na,P
Valency of sodium =1
Valency of phosphorus = 3

Symbol :Na >< P

Valency @ 1 3
Formula : Na3P
(b) (). (v) and (viii)

Molecular mass of CO,

= Atomic mass of C + 2(Atomlic mass of O)

=12+ 2 %16 =44 amu

Malecular mass of CoHg @ 2 x 12+ 6 x 1
=24 +6 =30 amu

Molecular mass of 0, = 2 x 16 = 32 amu

(b) 2495 u
Cus045H,0 = At mass of Cu + At mass of S +
4 (At rags of 0) + 5(Mol mass of H,0)
63.5+32+6 % 16 + 5(18)
w6354 32+64+90w2495u

(b) Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertion (A).

(d) Assertion (A) Is false because law of conservation
of mass does not hold good for nuclear reactions
due to mass defect.

Law of conservation of mass states that matter
can nelther be created nor destroyed.

(a) Both Agsertlon (A) and Reason (R) are true
and Reason (R) is the correct explanation of
Assertion (A).

Pure water always contalns hydrogen and oxygen
in the ratio 1: B by mass. This is in accordance with
the law of constant proportions.

(a) Bath Assertion (A) and Reason (R) are true
and Reason (R) Is the correct explanation of
Assertion (A).

(a) Both Assertion (A) and Reason (R) are true and
Reason (R) Is the corract explanation of Assortion
(A).

(b) Both Assertion (A) and Reason (R) are true but
Reason (R) Is not the correct explanation of
Assertlon (A).

(a) Both Assertion (A) and Reason (R) are true
and Reason (R) Is the correct explanation of
Assertion (A).

For universally accepted atomlc mass unlt In 1961,
C-12 was selected as standard. However, the new
symbol used Is 'u' (unified mass) In place of amu.

(b) Bath Assertion (A) and Reason (R) are true but
Reasan (R) Is not the correct explanation of
Assertlon (A).

@ Case Study Based questions \

Case Study 1

Ql

Q2.

Q3.

Q4.

Q5.

Lavoisier, along with other scientists, noted that
many compounds were composed of (wo or more
elements and each such compound had the same
elements in the same proportions, irrespective of
where the compound came from or who prepared it.
In a compound such as waler, the ratio of the
mass of hydrogen to the mass of oxygen is always
| : 8, whatever be the source of water. Thus, if
9 g of water is decomposed, | g of hydrogen and
8 g of oxygen are always obtained. Similarly in
ammonia, nitrogen and hydrogen are always
present in the ratio 14 : 3 by mass, whatever the
method or the source from which it is obtained.

This led to the law of constant proportions which
is also known as the law of definite proportions.

Read the given passage carefully and give the
answer of the following questions:

. According to the law of definite proportions:

a. total mass of reactants Is equal to the total
masg of products

b. mass can neither be created nor destroyed

C. In a chemical substance. elements are always
present In definlte proportions by mass

d. Botha. and b.

Law of constant proportion was proposed by:

a. Lavoisier b. Proust

c. Dalton d. Berzellus

In ammonia, nitrogen and hydrogen are present In
the ratlo ........oeeiiinen by mass,

a. 14:3 b. 14:5 c.1:8 d. 14:8

A sample of pure water, irrespective of its source
contains 11.1% hydrogen and 88.9% oxygen. The
data supports:

a. law of conservation of mass

b. law of congtant proportions

¢. law of multiple proportions

d. Avogadro's law

A sample of CnC03 has Ca = 40%, C = 12% and
0 = 48% by mass. If the law of constant proportion
is true then the weight of O in 20 g CaCOy made
from different processes will be:

a. Bg b.104¢g c.12g d. 96¢g

-—

NS wN

Answers o

(c) In @ chemical substance, elements are always
present In definlte proportions by mass
(b) Proust
(a)14:3
(b) law of canstant proportions
(d)o6g
If lawv of constant propartion |s true,
welght of O In 20 g of CaCOyq
m 48 x 20
100
«9.6g
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Case Study 2

The molecules of an element are constituted
by the same type of atoms. Molecules of many
elements, such as Argon (Ar), Helium (He) etc.
are made up of only one atom of that element. But
this 1s not the case with most of the non-metals.
For example, a molecule of oxygen consists of
two atoms of oxygen and hence it is known as
a diatomic molecule, (O,). If 3 atoms of oxygen
unite into a molecule, instead of the usual 2, we
get ozone, (O5). The number of atoms constituting
a molecule is known as its atomicity.

Let us look at the atomicity of some non-metals.

Atomicity of Some Elements

Type of elements Name Atomicity
Non-Metal Argon Monoatomic
Hellum Monoatomlc
Oxygen Diatomic
Hydrogen Diatomic
Nitragen Diatomic
Chlarine Diatomic
Phosphorus | Tetra-atomic
Sulphur Poly-atomlc

Read the given passage carefully and give the
answer of the following questions:

Q 1. Atomicity of sulphur is:

a. B b. 4 € 2 d 1
Q 2. Which of the following represents a polyatomic
ion?
a. Hydrogen b. Oxygen
c. Argon d. Ammonium

Qa.

Which of the following Is a triatomic molecule?
a. Carbon dioxide b. Ammonla
c. Hydrogen chloride d. Carbaon tetrachloride

Q4. All noble gas molecules are:
a. monoatomic b. diatomic
c. Botha. andb. d. trlatomic
Q 6. Valency of noble gases Is:
a. 1 b. 0
c. 2 d. None of these
. ,' Answers |' .
1. (a)8
2. (d) Ammonlum
3. (a) Carbon dloxide
Carbon dioxide cantalns ane atom of carbon and
two atoms of oxygen.
4, (a) monoatomic
5 (b0

Case Study 3

In the beginning, the names of elements were
derived from the name of the place where they
were found for the first time. For example, the
name copper was taken from Cyprus. Some names
were token from specific colours. For example,
gold was taken from the English word meaning

QL
Q2
Q3.

Q4.
Q5.

yellow. Now-a-days, IUPAC (International Union
of Pure and Applied Chemistry) is an international
scientific organisation which approves names of
elements, symbols and units. Many of the symbols
are the first one or two letters of the element’s
name in English. The first letter of a symbol is
always wrilten as a capital letter (uppercase) and
the second letter as a small letter (lowercase).
Symbols of some elements are formed from the
first letter of the name and a letter, appearing later
in the name.

Other symbols have been taken from the names of
elements in Latin, German or GreeK.

Read the given passage carefully and give the
answer of the following questions:
Give two symbols which have been derived from
the 'English names’ of the elements.
Give two symbols which have been derived from
the ‘Latin names' of the elements.
What is the chemical symbol for nitrogen gas?
What is the chemical symbol for sodium?
Which of the following symbols of elements are
incorrect? Give their correct symbols.
(i) Cobalt (CO) (i) Carbon (c)
(iii) Aluminium (AL) (iv) Helium (He)
(v) Tin (T1)
A l e

Ql
Q2

nswers | g

. Ca and Mg are derlved from the 'English names’

calclum and magnesium.

2. Cu (Copper). Au (Gold). Fe (Iron). K (Patasslum) etc.
are derived from their ‘Latin names.
3. Nitrogen gas exists as a diatomic molecules hence.
its symbal Is Ny,
4, Chemical symbol for sodlum Is Na.
5. Elements Correct symbols
(i) Cabalt Co
(1) Carbon C
(i) Aluminium Al
(v) Tin Sn
Case Study 4
We define the atomic maoss unit  (carlier

abbreviated as ‘amu', but according to the latest
IUPAC recommendations, it is now written us ‘u'
- unified mass) as equal to one-twelfth the mass of
one carbon-12 atom. While searching for various
atomic mass units, scientists initially took 1/16 of
the mass of an atom of naturally occurring oxygen
as the unit.

However, in 1961 for o universally accepted atomic
mass unit, carbon-12 isolope was chosen as the
standard reference for measuring atomic masses.

Read the given passage carefully and give the
answer of the following questions:

. What is the accepted unit of atomic mass and

molecular mass?

. What Is the reference standard used for defining

atomlc mass unit?
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Q 3. Name the element whose gram-atomic mass and
gram-molecular mass are the same.

Q4. What do you understand from the statement
‘relative atomic mass of sulphuris 32'?

Q5. The relative atomic mass of beryllium is 9. How
many times is an atom of beryllium heavler than
atom of carbon-127?

- { Answers | o
1. Atomic mass unit (amu) or unlfied mass (u).
2 C-12 atom.
3. Argon.
4.

This means that an atom of sulphur Is 32 times
heavier as compared to 1/12 of the mass of 1 atom
aof C-12.

Mass of one atom of beryllium _ 9 _ 075
Mass of one atom of carbon-12~ 12~

- An atom of beryllium ls 0.75 times heavler than
an atom of carbon-12.

Case Study 5

Pankaj sir was explaining the ‘crossing-over of

valencles' method of working out the formula of

molecular compounds as follows:

(i) We first write the symbols of the elements (ions)
which from the compound.

(ii) Below the symbol of each element, we write

down its valency (charge).

Finally, we cross-over the valencies (charges)

of the combining elements (lons). This will give

us the required formula.

(iii)

Read the given passage carefully and give the
answer of the following questions:

Q1. The formula of chloride of a metal MCly. What Is
the formula of the phosphate of metal M?

Q 2. Anelement’'X has avalency of 2. Write the simplest
formula for:

(I) bromide of the element,
(ii) oxide of the element.

Q 3. Out of the following, the valency of each of the
constituent elements is equal to the total number
of atoms In oane molecule of the compound?

NaCl, Ca0, H,S, AlBry

Q4. Which of the following represents a correct

chemical formula? Name it.

() CaCl  (ii) BiPO,  (ili) NaSO, (iv) NaS
Q 6. Write Is the molecular formula of zinc phosphate.
. Answers *
1. The Metal ‘M’ Is trivalent. Symbol M PO,
. The formula of phosphate
of metal M will be MPQ4,  Charge 3+ 3-

2. () Valency of X = 2
Valency of Brw 1
-, Formula for bromide of X I3 XBr.

() Vvalency of X =2
Valency of 0 =2
- Formula for oxlde of O Is XQ.

3. In Ca0. valency of each constituent element is 2
and is equal to the total number of atoms (2) in one
molecules of compound.

4. (Il) BIPQq Is carrect chemical formula.

Blsmuth phasphate Is the name of the compound.

5. The molecular formula Is Zna(P04)3.

-' Very Short Answer Type Questions )

Q L State the law of conservation of mass.

Ans. The law of conservation of mass states that mass
can neither be created nor destroyed in a chemical
reaction.

Q2. As per the law of definite proportions, carbon and
oxygen combine In a ratio of 3 : 8. Compute the
mass of oxygen gas that would be requlired to react
completely with 6 g carbon.

Ans. 3 g of carban comblnes with 8 g of oxygen. thus. 6g

of carbon will comblne with -g—x 6«16g of oxygen.

Q3. Which postulate of Dalton's atomic theory can explain

the law of definite proportions? (NCERT INTEXT)

Ans. The relative number and kinds of atoms are constant
in given compound.

Q 4. Which postulate of Dalton's atomic theory is the result

of the law of conservation of mass? (NCERT INTEXT)

Ans. Atom can neither be created nor destroyed.

Q5. What is an atom?

Ans. An atom Ig the smallest particle which may or may
not exlst In free state In nature but takes part In a
chemical reaction.

Q 6. Define atomicity.

Ang. Atomiclty I8 the number of atoms present In a
molecule.

Q7. Is argon monoatomic or diatomic?

Ans. Argon is monoatomic because its atom can exist
Independently.

Q 8. Name the intemational organisation which approves

the name glven to the elements?

Ans. IUPAC, International Unlon of Pure And Applied

Chemistry.
Q9. Write the symbol for following elements:

(a) lron (b) Potassium

Ans. (a) Fe (b) K

Q10. How many atoms are present In one molecule of
ozong?

Ans. Three atoms aof oxygen are presont In 1 molacule of
ozone because It Is tristomlc,

G-TiP

'|' Triatomic molecules are composed of three atoms of

either the same or different chemical elements.
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Q1. Out of atoms and molecules, which can exist
independently?

Ans. Molecules can exist independently while atoms are
generally found in combined state. However, the
atoms of noble gases (He. Ne. Ar. Kr. Xe) can also exist
independently.

Q12. What is a molecule?

Ans. A molecule Is the smallest particle of an element or
a compound that Is capable of independent existence
and shows all the properties of that substance,

Q 13. What are polyatomic lons? Give one example of it.

(NCERT EXERCISE)

Ans. The lon vrhich Is made up of more than one atom is

called polyatomic lon. e.g. CO3%, 50,2~ PO, .

Q 14. How many atoms are present in a:
(1) H,S molecule and
(i) PO,*" lon.
Ans. (i) 3 atoms (i) 5 atoms
Q15. Choose an ionic compound among Cu(NOy),, P4, H,
and 0,.
Ans. Cu(NO3)z Is an lonic compound because It has Cu?"
and NO3~ lons.
Ql6. What Is the molecular formula of aluminium
hydroxide?
Ans. Molecular formula of aluminium hydroxide Is

Symbol Al OH

X

Charge +3 -1

(NCERT INTEXT)

Farmula: Al(QH)4

Q17. The oxide of aluminium has a chemical formula
Al,0;. State the valency of AL
Ans. The valency of Al s 3.

TiP:
Valency Is the ability of an atom or a group of atoms

to form chemical bonds with other atoms or groups of
atoms,

Q18. An element X has valency 3 while the element Y
has valency 2. Write the formula of the compound
between X and Y.

Ans. The farmula of the compound between X and Y Ig
XaYs.

Q19. Name the anion and cation which constitute the
molecule of magnesium oxIide.

Ans. Magneslum (Mg#*) Is cation, Oxide (0%-) Is anlon.

Q20. Calculate formula unit mass of sugar (C;,H,,044 ).

Sol. Formula unit mass of C5Hy50y =12 C+ 22 H +110
w12x124+22x 14+ 1% 16
w144 + 22 4+176 =342 u
Q 21. Write the name of the following compounds:
(1) Aly(SO4)5 (1l) NH,OH
Ans. () Aluminlum sulphate
(Il Ammonlum hydroxide

Q 22. Calculate the formula unit mass of NaHCO;
(Atomic mass of N\a=23u,H=1u,C=12u and
0=16u).

Sol. Formula unit mass of NaHCO; « (Atomic mass of
Na) + (Atomic mass of H) + (Atomic mass of C) + 3

x Atomlc mass 0f 0) =23 +1+12+3 x16 =B4u
Q 23. Write the names of compounds (i) Ag,0, (ii) CusS.
Ans. (i) Ag,0 s called silver oxide.
(ii) CuS is called copper(ll) sulphide.

-§) Short Answer Type-I Questions N

Q1. Inareaction,5.3 g of sodium carbonate reacted with
6 g of acetic acid. The products were 2.2 g of carbon
dioxide, 0.9 g water and 8.2 g of sodium acetate.
Show that these observations are in agreement
with the law of conservation of mass.
sodium carbonate + acetic acid — sodium

acetate + carbon dioxide + water (NCERT INTEXT)

Ans. 2CH5CO0H + Na,CO5 — 2CH5C00Na + CO, + H50

Acetic acld ~ Sodium Sodium  Carbon Water
(Ethanoic acid) carbonate acetole  dioxide
Mass of reactants = Mass of acetic acld + Mass of
sodium carbonate =53 g+6g=113g8
Mass of products « Mass of sodlum acetate + Mass of
carbon dioxlde + Mass af water
w22g+09g+82g=113g

Total mass of reactants = Total mass of products
Therefore. the given observation I8 In agreement with
the law of conservation of mass.

Q 2. What are the postulates of Dalton's atomic theory ?
Give any four points.
Ans. The postulates of Dalton's atomic theory are as
follows:
(I) AWl matter Is made of very tiny particles called
atoms. which particlpate In chemical reactlons.
(i) Atoms are indivisible particles. which cannot be
created or destroyed In a chemical reactlon.
() Atems of a given element are Identical In mass
and chemical propertles.
(lv) Atoms of different elements have diffarent
masses and chemical properties.
(v) Atoms comblne In the ratio of small whole
numbers to form compounds.
(vl) The relative number and kinds of atoms are
constant In a ghven compound. (Any four)

Q3. A0.24 g sample of compound of oxygen and boron
was found by analysis to contain 0.096 g of boron
and 0.144 g of oxygen.

Calculate the percentage composition of the
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compound by weight. (NCERT EXERCISE)
Sol.
b 6T BERR @ Mass of boron %100

Mass of compound of oxygen and baron
@ ﬂ- % 100 = 40%
024
Mass of oxygen
9% of O w x 100
OF XVBEN ® Hags of compound of oxygen and boron
G144 x 100 = 60%
0.24
m @) www.studentbro.in
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Q4. A packet of ORS consists of sugar (C,,H,,0,4) and
common salt (NaCl) in the ratio 12 : 1 by weight.
Find the percentage mass of chlorine present in
packet.

Ans. Since the ratio of sugar and common saltis 12 : 1 so.
let the content present In the packet Is 13 g out of
which sugar is 12 g and common saltIs 1 g.

Mass of NaCl=23 +355=585¢g
l.e. 58.5 g NaCl consists of 35.5 g of CL

355
. 1g NaCl conslsts of cgc 8 of CL
le. Mass of Cl present in the packet = 0.61g
0.61 -y
. Percentage mass of Cl = ng x100 =4.67%

Q5. Give the names of the elements present in the
following compounds:

(i) Quick lime
(iii) Baking powder

(ii) Hydrogen bromide
(iv) Potassium sulphate

(NCERT EXERCISE)
Ans. () Quick Ume contains calclum and oxygen.

(i) Hydrogen bromide contains hydrogen and
bromine.

(i) Baking powder (NaHCO5) contains sodium,
hydrogen. carbon and oxygen.

(iv) Potassium sulphate contains patassium.
sulphur and oxygen.
Q 6. Write down the formulae of:
(I) sodium oxlde,
(i) aluminium chloride,
(ifl) sodium sulphide,
(lv) magnesium hydroxide. (NCERT INTEXT)
Ans. () Symbol Na 0 (i) Symbal Al cl
Charge 1+ 2- Charge 3+ I-
Formula: Na,O Farmula: AlCly
(lii)  Symbol Na S (iv) symbol Mg OH
Charge 1+ 2~ Charge 2+ 1-

Formula: Na,S Formula: Mg (OH),

Q7. Anelement'X forms an oxlde with formula X,0;.
(I) State the valency of X.
(li) Write the formula of
(a) chloride of X, (b) sulphate of X.

Ans. () X has valency equal of 3.
X 3 02-

X, 0y

M@ x ¢ ® X 50

3 1 3 2

Formula: Xz!SOn]a

Formula: XCly

Q 8. Write the cations and anians present (if any) in the
following compounds:

() CH;COONa (ii) NaCl
(iii) H, (iv) NH4NO;
Ans. () Na* (Cation) and CH3COO- (Anion)
(i) Na* (Cation) and CI~ (Anian)
(i) Hzis a covalent compound
(iv) NH4* (Cation) and NO3~ (Anion)
Q9. State the number of atoms present in each of the
following chemlcal specles:
(1) 6032“ (ii) P043‘
(iil) P,0¢ (lv) CO
Ans. () CO52-contains 4 atoms

(NCERT EXERCISE)

(I) PO43 contalns 5 atoms
() P,0gcantalns 7 atoms

(iv) CO contalns 2 atoms

‘/ Short Answer Type-Il Questions N

QL (i) When 5 g of calcium is burnt in 2 g of oxygen
then 7 g of calcilum oxlde Is produced. What
mass of calcium oxide will be produced when
5 g of calcium Is burnt in 20 g of oxygen. Which
law of chemical combination will govern your
answer? State the law.

(i) Write the chemical formula of calcium oxide.

Ans. () When 5 g of calcium is burnt in 2 g of oxygen.
7 g of calclum oxide Is produced. From this, we
understand that calclum and oxygen react in a
fixed ratlo of 5 : 2 by mass.

Hence, when 5 g of calclum Is burnt In 20 g of
oxygen, 7 g of calclum oxlde will be produced and
remalning oxygen (18 g) will remaln unreacted.
This is In accordonce with law of constant
proportions. It states that In a chemical substance
the elements are always present In definite
propartions by mass.

() CaQis the formula of calclum oxide.

Q2. The percentage of three elements-calcium, carbon
and oxygen in a sample of calcium carbonate is
glven as:

Calclum = 40 %; Carbon = 12%; Oxygen = 48%.

If the law of constant proportion s true, what
welght of these elements will be present in 1.5 g of
another sample of calcium carbonate?

(Given atomic mass of Ca = 40 u,C~ 12 u,0+~ 16 u)

Sol. The other compound will also contaln the same

percentage of varlous elements Ca = 409, C = 12%,
0« 48%.
() 100 g of CaCO4 conslsts of 40 g of calclum.

40
1.5 g of CaC0O5 will contaln w——x 15
g of CaC03 wiill contaln w -2

= 0.6g of calclum.
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(if) 100 g of CaCO, conslsts of 12 g of carbon.
15 g of CaC0 will contain « % x15

= 0.8 g of carbon.
(ili) 100 g of CaCO; consists of 48 g of oxygen.

%15

48
L5 g of CaC0; will contaln =
g ol La 3W contain 100

=(0.72 g of oxygen.
Q3. Find out the percentage composition of each
element present in sulphuric acid (H,50,).

Ans. Molecular mass of H,50, = 2 x Atomic mass of H + 1
x Atomic mass of S + 4 x Atomic mass of O
22x1+1x32+4x16=98u.

Percentage of Hydrogen (H)
_ Massof hydrogen
Molecular mass of H,50,

%100

2x1u

" 980
Percentage of Sulphur (5)

Mass of sulphur

= 100
Molecular mass of H550,, ’

x100 = 2.04%

J2u
98u

=

x100 =32.65%

Percentage of Oxygen (0)

Mass af oxygen

2] x ]DD
Molecular mass of H250,5I

2Ax16U n0-E531%
B 222170

Q4. (i) Define atomic mass unit.
(ii) Define molecular mass.
(i) Give an example of:
(a) Diatomic and
(b) Triatomic molecule of compounds.
Ans. (I) Atomic mass unit is defined as 1/12th of the mass

of 1 atom of C-12.

(i) Molecular mass af a substance Is the sum of the
atomlc masses of all the atoms In @ molecule of

the substance.

(b) H20 Is a trlatomnic molecule of compound.

Q5. () How would you differentiate between a molecule
of an element and a molecule of a compound?
Write one example of each type.
(1) Write the chemical formula of ammonium
sulphate.

Ans. (I) A molecule of an elemaent cantalns the sameo kind
of atoms. e.g. P, Is a molecule of the element
which contalns all the four atoms of phosphorus.
A molecule of a compound contains two or

maore kinds of atoms. In definite proportions. e.g.
H,0 ls a molecule of compound which contains
2 atoms of hydrogen and 1 atom of oxygen.

(In) (NHA)ZSDalsthech@mlcalformulanfammonlum
sulphate.

Q 6. Write the formulae of:
(1) Magnesium hydroxide (ii) Hydrogen sulphide
(iii) Potassium chloride  (iv) Calcium oxide
(v) Barium chloride (vl) Sodium carbonate.

Ans. (I) Symbol Mg OH () Symbol H g

X

Charge 24 s Charge 1+ 2-

Formula: MgiDH!z

() symbol K c

Formula: H25

(iv) Symbol Ca 0

X

Charge 1+ 1- Charge 24+ 2-

Formula: CaO

Formula: K_Cl

(v) Symbol Ba U (vi) symbol Na  CO;

X

Charge 1+ 2-
Formula: NaC03

Charge 2+ 1-

Formula: BaCl

Q7. Using criss-cross method, write the chemical

formulae of;

(i) copper chloride (ii) calcium sulphate

(iii) sodium phosphate
Ans. () Symbol CU  Cl

Charge 2+ 1-

Formula: CuCl,

() symbol Ca S04

Charge 2+ 2-

Formula: Ca50,

(i) - symbol N><PO,,

Charge 1+ 3-

Formula: Na;PO,

Q 8. Write the molecular formulae for the following

compounds:

() Copper (Il) bromide
(ili) Calclum (ll) phosphate (iv) lron (lll) sulphite
(V) Mercury (1) chloride

Ans. (I) Symbol Cu><Br (If) Symbol A><N03

Charge 2+ 1- Charge 3+ 1-
Formula: A((NO3)4

(vi) Magnesium (1I) acetate

Formula; CuBr,

(1) Aluminium (lIl) nitrate
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(if) 100 g of CaCO, conslsts of 12 g of carbon.
15 g of CaC0 will contain « % x15

= 0.8 g of carbon.
(ili) 100 g of CaCO; consists of 48 g of oxygen.

%15

48
L5 g of CaC0; will contaln =
g ol La 3W contain 100

=(0.72 g of oxygen.
Q3. Find out the percentage composition of each
element present in sulphuric acid (H,50,).

Ans. Molecular mass of H,50, = 2 x Atomic mass of H + 1
x Atomic mass of S + 4 x Atomic mass of O
22x1+1x32+4x16=98u.

Percentage of Hydrogen (H)
_ Massof hydrogen
Molecular mass of H,50,

%100

2x1u

" 980
Percentage of Sulphur (5)

Mass of sulphur

= 100
Molecular mass of H550,, ’

x100 = 2.04%

J2u
98u

=

x100 =32.65%

Percentage of Oxygen (0)

Mass af oxygen

2] x ]DD
Molecular mass of H250,5I

2Ax16U n0-E531%
B 222170

Q4. (i) Define atomic mass unit.
(ii) Define molecular mass.
(i) Give an example of:
(a) Diatomic and
(b) Triatomic molecule of compounds.
Ans. (I) Atomic mass unit is defined as 1/12th of the mass

of 1 atom of C-12.

(i) Molecular mass af a substance Is the sum of the
atomlc masses of all the atoms In @ molecule of

the substance.

(b) H20 Is a trlatomnic molecule of compound.

Q5. () How would you differentiate between a molecule
of an element and a molecule of a compound?
Write one example of each type.
(1) Write the chemical formula of ammonium
sulphate.

Ans. (I) A molecule of an elemaent cantalns the sameo kind
of atoms. e.g. P, Is a molecule of the element
which contalns all the four atoms of phosphorus.
A molecule of a compound contains two or

maore kinds of atoms. In definite proportions. e.g.
H,0 ls a molecule of compound which contains
2 atoms of hydrogen and 1 atom of oxygen.

(In) (NHA)ZSDalsthech@mlcalformulanfammonlum
sulphate.

Q 6. Write the formulae of:
(1) Magnesium hydroxide (ii) Hydrogen sulphide
(iii) Potassium chloride  (iv) Calcium oxide
(v) Barium chloride (vl) Sodium carbonate.

Ans. (I) Symbol Mg OH () Symbol H g

X

Charge 24 s Charge 1+ 2-

Formula: MgiDH!z

() symbol K c

Formula: H25

(iv) Symbol Ca 0

X

Charge 1+ 1- Charge 24+ 2-

Formula: CaO

Formula: K_Cl

(v) Symbol Ba U (vi) symbol Na  CO;

X

Charge 1+ 2-
Formula: NaC03

Charge 2+ 1-

Formula: BaCl

Q7. Using criss-cross method, write the chemical

formulae of;

(i) copper chloride (ii) calcium sulphate

(iii) sodium phosphate
Ans. () Symbol CU  Cl

Charge 2+ 1-

Formula: CuCl,

() symbol Ca S04

Charge 2+ 2-

Formula: Ca50,

(i) - symbol N><PO,,

Charge 1+ 3-

Formula: Na;PO,

Q 8. Write the molecular formulae for the following

compounds:

() Copper (Il) bromide
(ili) Calclum (ll) phosphate (iv) lron (lll) sulphite
(V) Mercury (1) chloride

Ans. (I) Symbol Cu><Br (If) Symbol A><N03

Charge 2+ 1- Charge 3+ 1-
Formula: A((NO3)4

(vi) Magnesium (1I) acetate

Formula; CuBr,

(1) Aluminium (lIl) nitrate
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(iil) During the formation of ammaonla, what mass
of hydrogen gas would be required to react
completely with 42 g of nitrogen gas?

Ans. (I) Mass of reactants = Mass of products

= Mass of CH3CO0H + Mass of NaHCO4
= Mass of CH;COONa + Mass of CO, + Mass of H,0

Putting the values in equation:

6.0 + 8.4 =10.0 + Mass of CO,
or Massof CO, =6.0+84-100
w144-100=44p

(i) In ammonia (NH5). N and H are present in a
fixed ratio that supports the law of definite or
constant proportions.
This law states, ‘a pure chemical compound
always consists of the same elements that

are combined together In a fixed proportion by
mass.’
(1) Molecular mass of ammonla (NH5)
= Mass of N + Mass of H
wl+3x1=a17
To react with 14 g N. mass of H required =3 g
Therefare. to react with 42 g N, mass of H

required o % x42= 98

Q2. (i) What do the following symbols/formulae
stands for?

(a) 20 (b) O, (c) Oy (d) H,0
() Glve the chemical formulae of the following

compounds:

(a) Potassium corbonate

(b) Calclum chlorlde

(il) Calculate the formula unit mass of Al,(SO,4)s.
(Glven atomlc mass of Al 27 u,Sw 32 4,0 = 16 u)
Ans. () (3) 20 — 2 atoms of oxygen

(b) 0, — Diatomic oxygen/Dioxygen
(c) 05 — Triatomic oxygen/Ozane

(d) H,0 — Two atoms of hydrogen and one atom

of oxygen combine to form one molecule of

water !HZO!,

() (a)Symbol K CO3

(b) Symbol Ca Cl

Charge 1+ 2- Charge 2+ 1-
Formula: K,C04 Formula: CaCl,

(i) Atomic mass of Al=27x2=54u
Atamlc mass of 5= 32 x3 =96 U
Atomic mass of 0=16x12=192 u
Formula unit mass of Al, (50,)y = 54 + 96 + 192
w342 U
Q3. (I) Write the molecular formula of all the
compounds that can be formed by the
combination of the following ions:
Cu®*, Na*,Fe*,Cl-, 50,2, P0O,*"
(Il) Calculate the formula unit masses of ZnO

and Na,0, given atomic masses of Zn « 65 u,
Na=23u,K=3%9uandO0=16u.

(NCERT EXEMPLAR)

sol () Cu2 (U Cu2>*<50a2“ Cu? PO,"
CUCLZ CUSOG CUa(pDQ)Z

Na® (- Na* 50512L Na* PO,«.}
NaCl Na,S0, NayPO,

Fed* |- Fed+ SOQZ“ Fe?* poaa-
[‘“ECLa FE’2 (50.['.)3 FGPDQ

(i) Formula unit mays of Zn0 =65+ 16 « Bl U
Formula unit mass of Na,0 w 2 x 23 + 16
wbhb-+16=62U

& Chapter Test

Multiple Choice Questions

Q 8. All noble gas molecules are:

Q1. Latin name for iron is: 8. monoatomic b. dlatomlc
a. fallum C. Botha.andb. d. trlatomic
b. fatrlum Q4. Symbols for some elements as proposed by Dalton
¢ femur are given below:
d. ferrum (1) @ Hydrogen (1) O Carbon
Q 2. Which law states that the total mass of the reactants
Is equal to the total mass of the products in a (1) O Oxygen (v) @ Platinum
chemical reaction? (v) @ Sulphur (vi) @ l6dine
d. Law of constant proportions
b. Law of conservation of energy (vil) @ Copper (vil) @ Lead
¢ Law of conservation of mass (Ix) @ Sodlum (x) @ Gold
d. Law of multlple propartions (x1) ® Phosphorus (xIl) @ Mercury
L A ) A A A A A ) A A A A A A A A A A A A A A A A J
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Which of the following are incorrectly labelled?

a. (i). (iv). (v) and (i)

b. (). (iv). (ii). (v) and (jii)

¢ (iv). (vi). (ix) and (xi)

d. (vii). (ix). (x). (xi) and (xii)

Assertion and Reason Type Questions

Directions (Q. Nos. 5-6): Each of the following questions
consists of bwo staternents, one (s Assertion (A) and the other
is Reason (R). Select the correct answer to these questions
from the codes (a), (b), (c) and (d) as given below:

Q5.

Q6.

Case

a. Both Assertion (A) and Reason (R) are true
and Reason (R) is the correct explanation of
Assertion (A).

b. Both Assertion (A) and Reason (R) are true but
Reasan (R) is not the correct explanation of
Assertion (A).

c. Assertion (A) is true but Reason (R) is false.

d. Assertion (A) is false but Reason (R) is true.

Assertion (A): Relative atomic mass Is a pure number
and hence It has no unit
Reason (R): It indicates the number of times ane atom

1
of that element Is lighter than Il of a C-12 atom.

Assertion (A): The laws of chemical combination
ultimately led to the Idea of 'atoms' belng the smallest
unit of matter.

Reagon (R): The lavss of chemlcal comblinatlon played
a significant role in the development of Dalton's
atomic theary of matter.

Study Based Question

Q7.

Dalton’s utomic theory was a scientific theory on
the nature of matter proposed by British physicist
and chemist John Dalton in the year 1808. The
theory states that matter consists of indivisible
particles called atoms which are identical in moss
and can neither be created nor destroyed in a
chemical reaction. However, the indivisibility of
an atom was proved wrong later as atom can be
further divided into electron, proton and neutron.
The theory also fails to expluin the existence of
allotropes.

Read the given passage carefully and give the
answer of the following questions:

(I) What Is an atom?
(ii) State any two postulates of Dalton's atomic
theory.
(il)) Which postulate of Dalton's atomic theory can
explain the Law of definite proportions?
(lv) Glve one drawback of Dalton's atomic theory.

Very Short Answer Type Questions

Q 8. An element X has a valency 3. Write the formulae of

Q0.

its oxide.
Give difference between 2H and Hz.

Short Answer Type-I Questions

Q1l0.

Q1

Ql2.

1

Give reasons why sclentists choose — th of the
16

mass of an atom of naturally occurring oxygen as

the atomic mass unit?
Give one example each of (i) Monovalent cation
(ii) Bivalent cation (iii) Monovalent anion and
(iv) Bivalent anian.
Calculate the relative formula mass for:

(i) AL, (SO4)+ (1) Ba(OH),

[Al=27 u,S=32u, Ba=137u, 0=16u, H=1u]

Short Answer Type-II Questions

Q13.

Ql4.

Q1s.

Long

(i) State the law of constant proportions.
(1) Show that water illustrates the Law of constant
proportions.
(lll) Mention any two important rules for writing a
chemical formula.

(i) What are polyatomic lons?
() Write the formulae and names
compounds formed by combination of:

(a) Fe' and SO,
(b) Mg?* and HCO~

(a) Write the full form of IUPAC.

(b) Given an example of :
(i) diatomic and
(ii) triatomic
(iii) polyatomic molecule of compounds.

(c) Find the formula unit mass of NaHCO,,

of the

Answer Type Questions

Q16.

Ql7.

(1) What is an atom? How do atoms usually exist?
(i) What Is a molecule? Explain with an example.
(iii) What is the difference between the molecule of
an element and the molecule of a compound?
Give one example of each.
(1) Define the following terms:
(a) Atomicity (b) Valency (c) Relative atomic mass.
(1) Write down the formulae of:
(a) Potasslum sulphate (b) Sodlum carbonate
°
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