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CHAPTER -4

STRUCTURE OF THE ATOM

Atoms are the basic units of matter and the defining structure of elements. Matters are made of
tiny particles called atom. Atom is made of three particles: electron, praton and neutron. These
particles are called fundamental particles of an atom or sub atomic pa

Electron (e7) - Electron is denoted by *e’ and is a negatively ¢ ¢. The absolute

charge over an electron 1s equal to 1.6x10" of negative cha g is considered equal to — 1.
The relative mass of electron is 1/1836. Since the mass o very small, thus it is

considered equal to 0. Electrons revolve round the nu
Proton (p*) - Proton is denoted by ‘p’ and is posi '\. partiele. Th-;-. solute charge
over proton is 1.6x10 " coulomb of positive conmdeled as mnt positive charge.

Thus absolute charge over a proton is equal to
The absolute mass of a proton 1s equal to
the mass of 1 hydrogen atom. Proton is p

10

and considered Qaual to 1 as it 1s equal to
¢ nucleus of at\@i‘fi

is a neutral pﬁrgcle

The absolute mass of neutron 1s 1. 4 2. The relaiive mass of neutron is equal to 1.
Neutron is presents inythe nucleus of atom. N\

Nucleus — The cen m is called nucleus, &ﬁﬁ\kus comprises of neutron and protomn.
Nucleus of an ato: he whole mass of amatom.

Neutron (n) — Neutron is denoted by ‘n’ a

Elgctron
-

INTEXT QUESTIONS PAGE NO. 47

Q1. What are canal rays?

Answer:

Canal rays are positively charged radiations that can pass through perforated cathode plate.
These rays consist of positively charged particles known as protons.




Q2. If an atom contains one electron and one proton, will it carry any charge or not?
Answer:

An electron is a negatively charged particle. whereas a proton 1s a positively charged particle.
The magnitude of their charges is equal. Therefore. an atom containing one electron and one
proton will not carry any charge. Thus, it will be a neutral atom.

Discovery of Electron
In 1897: J. I. Thomson, a British physicist. proposed that atom contains at least one negatively
charged particle. Later this particle was named as electron. Thomson called those particles
‘corpuscles’.

Discovery of Proton:

Ernest Goldstein in 1886 discovered the presence of new radiation in ga
before the identification of electron. He called these rays as Canal Rays.
the discovery of proton.

Discovery of Neutron:

In 1932 J. Chadwick discovered another subatomic particle . Neutron is present

in the nucleus of all atoms.

&s Pudding or s@mlar to a water
ing model of a\tgu B

Spherical cloud o

of positive ch\@e

rge tube even
periment led to

I. J. Thomson proposed the model of atom simila
melon. His model of atom is generally called ply

Electron

son's Plum pudding model

He proposed that electrons are embedded the way black seeds of water melon are embedded: in
the sphere of positive charge. According to Thomson

(a) An atom consists of positively charged sphere in which electrons are embedded.

(b) The quanta of negative and positive charges are equal. The equal number of negative
charge and positive charge makes an atom electrically neutral.

Ernest Rutherford in 1909 with his team bombarded very thin gold foil with a — particles. He
found that

(a) Most of the « — particles passed without any hindrance.

(b) Some of the o — particles deflected from their original path at noticeable angle.

(¢) Very few of the o — particles bounced back at their original path.

On the basis of his observation. he proposed the model of atom. The Rutherford's Model of
Atom is as follows:

(a) Most of the part in an atom is empty.

(b) There is a positively charged center in atom. which contains nearly the whole mass of atom.
The centre is called nucleus.

(¢) The size of nucleus is very small compared to an atom.



(d) Electrons revolve round the nucleus.
Radioactive sample emits
beam of alpha particles

Lead block shield

Gold foil Zinc sulfide

SCr

Most alpha particles
hit here

The Rutherford’s Experiment is also known as Geiger- b@@\\
Source of Alpha = @(jb
Parlicles —_Circular De@ﬁ)r
N , | | Beam : ‘arﬂcles
flected

Appardi s -

ORD MODEL
el. electron revolves round the positively charged nucleus

ut a charged particle in an accelerated motion along a

1s¢ of radiation and finally would fall into nucleus. This
make ' are quite stable.

If atoms were not stable no matter 1d exist in nature.

(b) Rutherford model could not solve'the problem of atomic mass of atom as it proposed only
the existence of protons in the nucleus.

However. the problem of atomic mass could be solved after the discovery of neutron.

DRAWBACKS OF
(a) According to Ru

Neils Bohr. a Danish physicist. in 1913 proposed model of atom which rectified the problems
left by Rutherford’s Model. He proposed that

(a) Electrons revolve round the nucleus in a fixed orbit.

(b) He called these orbits as ‘stationary orbit’.

(c) Each stationary orbit is associated with fixed amount of energy, thus electrons do not
radiate energy as long as they keep on revolving around the nucleus in fixed orbit.

The circular path around the nucleus is called orbit. energy level or shell. Energy level are
represented by letter — K. L. M. N, .... and so on.

Therefore,



o 1% orbit is denoted by — K
o 2% orbit is denoted by — L
o 3"orbit is denoted by — M., and so on.

The orbits are denoted by 1. 2. 3. .... and so on.

4 N shell
3 M Shell
2 L Shell
1
K Shell
Positively
charged
Nucleus
K
L
M
N Q/@‘\
INTEXT QUESTIONS PAGE NO. 49 (J,bb
P
Q1. On the basis of Thomson*s model of an at w the atom is lgsl?lral as a
whole. Q}
Answer: ,bKQ/
As per Thomson’s model of the atom. ar 1 consists both negative and positive charges
which are equal in number and magnitude. So. alance each s a result of which
atom as a whole is electrically neutral. :
Q2. On the basis of Rutherford’s model of an atom, whi \snbatomic particle is present
in the nucleus of an ato @
Answer:
On the basis of Ruthert 1ode atom. protons are present in the nucleus of an atom.

Q3. Draw a sketch of Bohr’s m of an atom with three shells.
Answer:
M shell
L shell
K shell

Nucleus

Q4. What do vou think would be the observation if the u-particle scattering experiment is
carried out using a foil of a metal other than gold?

Answer:

If g-particle scattering experiment is carried out using a foil of any metal as thin as gold foil
used by Rutherford. there would be no change in observations. But since other metals are not
so malleable so, such a thin foil 1s difficult to obtain. If we use a thick foil. then more o-



particles would bounce back and no idea about the location of positive mass in the atom would
be available with such a certainty.

INTEXT QUESTIONS PAGE NO. 49

Q1. Name the three sub-atomic particles of an atom.
Answer:

The three sub-atomic particles of an atom are:

(1) Protons

(11) Electrons, and

(111) Neutrons

Q2. Helium atom has an atomic mass of 4 u and two protons in its nucleus. How many
neutrons does it have?

Answer:

Number of neutrons = Atomic mass - Number of protons
Therefore. the number of neutrons in the atom=4-2=2

DISTRIBUTION OF ELECTRONS IN ORBIT OR SHEILL:
The distribution of electrons in an orbit is obtained by 2n2, where ‘n’ is
Therefore,

Number of electrons in K-shell i.e. in 1% orbit.

Heren=1

Therefore,

n’=2x1'=2

Thus, maximum number of electrons in K-shell 1.e. 1shell ‘9@

Number of electrons in L-shell, i.e. in 2o rhit

Here n = 2, therefore, Q/
=2x2'=8 A

Thus maximum number of electrons in L-sh \('

Number of electrons in M-shell, i.e. in 3rd

Here n = 3, therefore,

n?=2x3'=18

Thus. maximum number of electrons n M-shell =18

Number of electrons in N-shell. i.e. th chell

Here n = 4, therefore,

2nf=2x4'=32

Thus, maximum nu ell = 32

In similar way 1 in any shell can be calculated.

e@@

Atomic number is the fundamental propengf an atom. Every atom 1s identified by its
unique atomic number, Atomic number is denoted by ‘z",

Atomic number is equal to the number of protons present in an atom.

Since an atom is electrically neutral, thus number of protons and number of electrons are equal
to make an atom electrically neutral.

(# of prevtans
+

Element
# of newtrons)

Alomic,,r’“z i
MNumber
& of protons)




Atomic number = Number of protons = Number of electrons

Example :—

The atomie number of Hydrogen is 1, helium is 2. lithium is 3. beryllium is 4. boron 1s 5,
carbon is 6, nitrogen is 7, oxygen is 8. ete.

Sample exercise:

(1) Atomic number of caleium is 20. Caleulate the number of electrons and protons in calcium.
Solution:

Sinee, Atomic number = Number of protons = Number of electrons

Therefore,

Number of electrons in caleium = 20

Number of protons in caleinm = 20

(2) Number of protons in sodium atom is 11. find the atomic number and number of electrons
n a sodium atom.

Solution.

Sinee, Atomic number = Number of protons = Number of electrons

Therefore.

Atomic number of sodium = 11
Number of electrons in sodium = 11

Lithium, Li

Atomic number:

Average atomic 4] amu atomic mass: 12.0] amu

rotons = 3 amu . 6 protons = 6 amu

ns = 4 amu -+ 6 neutrons = 6 amu

atomic mass = 12 amu

Mass number of an atom is defined as the sum of the number of protons and number of
neutrons. Mass number is nearly equal to the atomic mass of an atom. Since, protons and
neutrons reside in the nucleus, thus they are also known as nucleons.

This means

Mass number of an atom = Number of protons + Number of neutrons

Example

(1) Atomic mass of aluminium is 27 u and atomic number is 13, find the number of protons
and number of neutrons in alumininm.

Solution:

Since,

Atomic number =13

Therefore, number of proton = 13

We know that; Atomic mass (Mass number) = Number of protons + Number of neutrons



Therefore,

27u=13+n

Or.n=27-13=14

Therefore. number of proton = 13 and number of neutron = 14
(2) The atomic number of carbon is 6 and number of neutron is equal to 6. Find the atomic
mass or mass number of carbon.

Solution:

Sinee atomic number of carbon= 6

Therefore, number of proton = 6

Now, Atomic mass = number of proton + number of neutron
Or. Atomic mass or mass number=6+6=12u

Thus, mass number or atomic mass of carbon = 12u

The maximum number of clectrons can be obtained by 2n’: where “n’is the orbit number. Thus
after knowing the maximum number of electrons for a particular shell, the arrangement of,

electrons in an atom can be identified. It i1s called Bohr Bury Schemes.
Rules to write the electronic configuration of an atom

(a) Maximum number of electrons in an orbit is caleulated by 2n’. where ‘n’ is
and may be equal to 1, 2. 3,

(b) Electrons occupy the next orbit only after filling the inner orbit complet
(¢) The maximum number of electrons in outermost orbit will not be mor
Electronic configuration of Hydrogen

Atomic number of hydrogen = 1

Therefore number of electrons = 1 %

Maximum mumber of electrons in 1% orbit = 2 R

Sinee, hydrogen has only one electron, therefore, it will «Q\

Thus electronic configuration of hydrogen Q,
(}{bk

Number of orbit present in hydr

Electronic configuration of
Atomic number of heli
Therefore number,

Therefore, electronic configuration of he

Number of orbit i helium atom =1

Electronic configuration of Lithium
Atomic number of Lithium = 3



Therefore number of electrons = 3

Since the maximum number of electrons in 1% orbit is equal to 2. therefore, after
accommodating 2 electrons in 1% orbit. the third electron will go in 2°¢ orbit.
Thus, electronic configuration of lithium is

Number of orbit in Lithium atom = 3.

Electronic configuration of Beryllium
Atomic number of beryllium = 4.

Therefore number of electrons = 4.

Thus, electronic configuration of Beryllium is

Number of orbit in beryllium =2

Electronic configuration of Boron
Atomic number of boron = 5

Therefore number of electrons = 5

Thus, electronic configuration of boron is

Number of orbit in boron =2 ‘

Electronic configuration of Carbon
Atomic number of carbon =6

Therefore number of electrons =6

Thus, electronic configuration of carbon 1s

Number of orbit in carbon =2



Electronic configuration of Nitrogen
Atomic number of nitrogen = 7.

Therefore number of electrons =7

Thus, electronic configuration of nitrogen is

Number of orbit in nitrogen = 2

Electronic configuration of Oxygen
Atomic number of oxygen = 8.

Therefore number of electrons = 8.

Thus, electronic configuration of oxygen is

Number of orbit in o

Therefore number of electrons = 9

Thus. electronic configuration of ﬂl&xe is

Number of orbit in fluorine =2

Electronic configuration of Neon
Atomic number of neon = 10

Therefore number of electrons = 10
Thus. electronic configuration of neon is



Number of orbit in Neon =2

Electronic configuration of Sodium

Atomic number of sodium = 11

Therefore number of electrons = 11

Since. in ™ orbit the maximum number of electrons is equal to § and there are 11 electrons in
sodium atom, thus the eleventh electron will go in third orbit.

Thus, electronic configuration of sodium is

Number of orbit in sodium = 3

Electronic configuration of Magnesium
Atomic number of magnesium = 12
Therefore number of electrons = 12

Thus, electronic configuration of magnesium is o

)"*
\

Number of orbit in magnesium = 3,

Electronic configuration of Aluminium
Atomic number of aluminium = 13.

Therefore number of electrons = 13.

Thus, electronic configuration of aluminium is



Number of orbit in aluminium = 3

Electronic configuration of Silicon
Atomic number of silicon = 14

Therefore number of electrons = 14

Thus, electronic configuration of silicon is

Number of orbit 1 silicon = 3

Electronic configuration of Phosphorous (P)
Atomic number of phosphorous =15

Therefore number of electrons = 15

Thus, electronic configuration of phosphorous is

Number of orbit in phosphorous = 3

Electronic configuration of Sul
Atomic number of sulph
Therefore number of electrons = 15
Thus, electronic configuration of sulphur is

Number of orbit in sulphur = 3



Electronic configuration of Chlorine (Cl)
Atomic number of chlorine =17

Therefore number of electrons = 17

Thus, electronic configuration of chlorine is

@

Number of arbit in chlorine = 3

Electronic configuration of Argon (Ar)
Atomic number of argon = 18

Therefore number of electrons = 18
Thus, electronic configuration of argon is

Number of orbit in argon = 3

Electronic configuration of Potassiu o

Atomic number of potassium = 19

electron of potassium at sside in 4% orbit.
Thus. electronic confi ium 1

Therefore number of electrons = 19 Q
Since, maximum number of electrons in outermost orbit‘ more than 8. thus the 19%

Number of orbit in potassium = 4

Electronic configuration of Calcium (Ca)
Atomic number of caleium = 20

Therefore number of electrons = 20

Thus, electronic configuration of caleium is



Number of orbit in calcium = 4

r

T
.
é . Hydrogen Helium
3
: (@ OR© O
’gq
S
<§ Lithium Carbon Nitrogen Oxygen Fluorine Neon
3
: O
T 7,
E :
* Sodium Phosphorus Sulfur B

INTEXT QUESTIONS PAGE NO. 50
Q1. Write the distribution of electrons in carbon and s

Answer:

Carbon: The total number of electrons in a carbon
carbon atom is given by:

First orbit or K-shell = 2 electrons

\(;
Second orbit or L-shell = 4 electrons o

V.
ms.

hl;
t
Q

he distribution@% electrons in

Or. we can write the distribution of electron rbonatom

Sodium: The total number of€lections in a sodium atomThe distribution of electrons in
sodium atom is given by:

First orbit or K-shell = 2 el
Second orbit or L-sh
Third orbit or
Or, we can write distribution of elec

S sodium atom as 2. 8. 1.
Q2. If K and L shells of an atom aiﬂ, then what would be the total number of
electrons in the atom?
Answer:
The maximum capacity of K shell is 2 electrons and L shell can accommodate maximum 8§
electrons in it. Therefore, there will be ten electrons in the atom.



Noble gases have fully filled outermost shell. Due to this, they are stable and they do not react
with other elements. Other elements also tend to attain stable configuration by completing the
octet in their outermost orbit. This is important to note that, the number of electrons in the
outermost orbit of an element 1s closer to octet. An element can lose or gain electron in order to
complete the octet. This tendency of losing or gaining electrons imparts valency to an element.

Let us take example of hydrogen. Hydrogen can readily lose or gain an electron. So. its valency
is one. Now, let us take example of Hydrochlorie Acid (HCI). One atom of chlorine combines
with one atom of hydrogen to form hydrochloric acid. In this case, hydrogen loses one electron
and thus gets +1 charge. On the other hand. chlorine gains an electron and thus gets — 1 charge.
So, valency of hydrogen and chlorine are one.

Valency can be defined as combining capacity of an atom.

Example :

Hydrogen molecule - Hydrogen has only one electron in its outermost orbit, thus it 1
one more electrons to complete its outermost orbit. Therefore. in order to complete o
orbit, hydrogen shares one electron with another hydrogen atom and form H
molecule).
In the case of LiCl (Lithium chloride) - Lithium has three electrons in it bit and
chlorine has seven electrons in its outermost orbit. Thus in order to m t orbit
completely filled lithium loses one electrons and chlorine gains or . After losing one
electron, lithium has two electrons in its outermost orbit and aft i
chlorine has eight electrons in its outermost orbit. And they ithium chloride)

Name, Symbol, Atomic number, Number of electrons, ion of electrons '@%T]e]ls
(electronic configuration) and Valency of some om Hydrogen tqy@ cium)
Elements Symbol Atomic  No. of ion of electron . Valency
Number el N©
Hydrogen H 1 %< ) 1
Helium He 2 2 D 0
Lithium Li 3 2 1
Beryllium Be 4 2 .‘ 2
Boron 8 5 2 ) 3
Carbon C 6 2 ﬁ 4
Nitrogen 7 2 5 3
Oxygen 8 2 6 2
Fluorine F 9 2 7 ¥
Neon Ne 10 ‘u 2 8 0
Sodium Na 11 1 2 8 1 1
Magnesium Mg 12 12 2 8 2 2
Aluminium Al 13 13 2 8 3 3
Silicon Si 14 14 2 8 4 4
Phosphorous P 15 15 2 8 5 3
Sulphur 5 16 16 2 8 6 2
Chlorine Cl 17 17 2 8 7 1
Argon Ar 18 18 2 8 8 0
Potassium K 18 19 2 8 8 1 1
Calcium Ca 20 20 2 8 8 2 2




INTEXT QUESTIONS PAGE NO. 52

Q1. How will you find the valency of chlorine, sulphur and magnesium?

Answer:

If the number of electrons in the outermost shell of the atom of an element is less than or equal
to 4, then the valency of the element is equal to the number of electrons in the outermost shell.
On the other hand, if the number of electrons in the outermost shell of the atom of an element
15 greater than 4, then the valency of that element is determined by subtracting the number of
electrons in the outermost shell from 8.

The distribution of electrons in chlorine. sulphur. and magnesium atoms are 2, & 7: 2, 8, 6 and
2. 8, 2 respectively.

Therefore, the number of electrons in the outer most shell of chloring,sulphur. and magnesium
atoms are 7, 6. and 2 respectively.

Thus, the valency of chlorine=8 -7=1

The valency of sulphur=8 —6=2

The valency of magnesivm = 2

INTEXT QUESTIONS PAGE NO. 52

Q1. If number of electrons in an atom is 8 and numberof protons is also 8, then (i) what
is the atomic number of the atom? and (ii) whatis the charge on the atom?

Answer:

(1) The atomic number is equal to the namber of protons. Therefore, the atomic number of the
atom is 8.

(11) Since the number of both electrons and pfotons is equalgtherefore. the charge on the atom
15 0.

Q2. With the help of Fable 4.1; find out the mass number of oxygen and sulphur atom.
Answer:

Mass number of oxygeft = Numbegr of protons + Number of neutrons =8+ 8 =16

Mass numbegof Sulphur = Number of protons + Number of neutrons = 16 +16 = 32

Elements having same atomic number but different atomic masses are known as Isotopes,
Example —

Carbon-12. Carbon-13. Carbon-14 are thee isotopes of carbon atom. Here 12. 13 and 14 are the
atomic masses of isotopes of carbon respectively. Since. atomie number is the unique property
of an atom, thus the atomic number of carbon is 6 even in the case of three types of carbon
(isotopes)

ISOTOPES OF CARBON

nucleus

nucleus

KEY (& = electron (negative) () = proton (positive) ) = neutron (nentral)



Hydrogen -1 . Deuterium — 2. Tritium -3 are three isotopes of hydrogen.
The 1sotopes of hydrogen are written as:

Three Isotopes of Hydrogen

(D19

Protium Deuterium Tritium

Use of Isotopes:
Carbon — 14 is used in carbon dating.
An 1sotope of uranium is used as fuel in nuelear reactor.

An isotope of cobalt is used in treatment of cancer.
An isotope of iodine is used in treatment of goitre.
Q/

Atoms havi mg same atomic mass and different ato

O
known as ]sol;gj@

Example - 13 eAr (argon) and 29 wCa (calei

Both the elements have same atomic mass equ
has atomic number equal to 18 and calcium has

but different atoml%fmmbera l.e. argon
number equal t

o

Q1. For the symbol H,D and T tabula ree sub—atot@rticles found in each of them.

INTEXT QUESTIONS PAGE NO.

Answer: T
Proton | Neutron | Electron
1 Q 1
1 1 1
/ 1 2 1
Q2. Write the electronic configu of any one pair of isotopes and isobars,

Answer:

12Cs and M Cg are isotopes, have the same electronic configuration as (2. 4).

MNeppand BNeq; are isobars. They have different electronic configuration as given below:
22New —2.8

Nepp—2.8.1



Q1. Compare the properties of electrons, protons and neutrons.

Answer:
Particle | Nature of Charge Mass Location
Electron | Electrons are 9x 107 kg Extra nuclear part
negatively charged. distributed m
different shell or
orbits.
Proton | Protons are positively | 1.672 x 107" kg (1 n) | Nucleus
charged. (approx. 2000 times
that of the electron)
Neutron | Neutrons are neutral. Equal to mass of Nucleus
proton

Q2. What are the limitations of J.J. Thomson’s model of the atom?
Answer:
The limitations of J.J. Thomson's model of the atom are:

— It could not explain the result of scattering experiment performed by suther
— It did not have any experiment support.
Q
Q3. What are the limitations of Rutherford’s model of the ato éQ:\
Answer: (jb
The limitations of Rutherford's model of the atom are o0
W
Q/Q
,kQ/

— The atom consists of a small positively ch eus at'its ceﬂ‘tcr

— The whole mass of the atom is concentrated a nucleus and the volume of the nucleus is
much smaller than the volume of the
— All the protons and neutron
— Only certain orbits known
— While revolving in these
are represented by
below figure.

— It failed to explain the stability of an atom.

— It doesn't explain the spectrum of hydrogen and oth
Q4. Describe Bohr’s model of the atom.

Answer:

s the numbers. n=1. 2. 3? 4. .. as shown n

M Shell
L Shell

K Shell
Positively
charged
Nucleus



Q5. Compare all the proposed models of an atom given in this chapter.

Answer:

Thomson’s model

Rutherford’s model

Bohr’'s model

— An atom consists of a
positively charged sphere and
the electrons are embedded in
it.

— The negative and positive
charges are equal in

— An atom consists of a
positively charged center in
the atom called the nucleus.
The mass of the atom 1s
contributed mainly by the
nucleus,

— Bolr agreed with almost
all points as said by
Rutherford except regarding
the revolution of electrons for
which he added that there are
only certain orbits known as
diserete orbits inside the atom

— The size of the nucleus 1s
very small as compared to the
size of the atom.

in which electrons revolve
around the nucleus.

magnitude. As a result the
atom is electrically neutral.

— While revolving in its
diserete orbits the electrons
do not radiate energy.

— The electrons revolve
around the nucleus in well-

defined orbits.

Q6. Summarise the rules for writing of distribution of electrons in various shells for the
first eighteen elements.

Answer:

The rules for writing of the distribution of electrons in various shells for the fivsh cighteen
elements are given below.

— If n gives the number of orbit or energy level, then 2n® gives gHe maxinhan number of
electrons possible in a given orbit or energy level. Thus,

First orbit or K-chell will have 2 electrons,

Second orbit or L-shell will have 8 electrons,

Third orbit or M-shell will have 18 electrons.

— If it is the outermost orbit. then it should have not more than'§ electrons.

— There should be step-wise filling of electronsan diffefent orbits. 1.¢., electrons are not
accompanied in a given orbit if the earlier orliifs or shells are incompletely filled.

Q7. Define valency by taking examples of silicon’ and oxygen.

Answer:

The valency of an element isdthe\combining capacity of that element. The valency of an
element 1s determined by the fimiber of valence electrons present in the atom of that element.
— Valency of Silicon: It has/eleetronic eonfiguration: 2,8.4

Thus, the valency of silicon is 4 as these eléctrons can be shared with others to complete octet.
— Valency of Oxygén: It has'electronic conficuration: 2.6

Thus, the valenicy of oxygen is 2 as it will gaim 2 electrons to complete its octet.

Q8. Explain with examples (i) Atomic number, (ii) Mass number, (iii) Isotopes and iv)
Isobars. Give any two uses of isotopes.

Answer:

(i) Atomic number

The atomic number of an element is the total number of protons present in the atom of that
element. For example. nitrogen has 7 protons in its atom. Thus, the atomic number of nitrogen
is 7.

(ii) Mass number

The mass number of an element is the sum of the number of protons and neutrons present in
the atom of that element. For example. the atom of boron has 5 protons and 6 neutrons. So, the
mass number of boron is 5+ 6= 11.




(iii) Isotopes

Isotopes are atoms of the same element having the same atomie number, but different mass
numbers. For example, hydrogen has three isotopes. They are protium (1 H ), deuterium ([ H )
and tritium (ISH)

(iv) Isobars

Isobars are atoms having the same mass number, but different atomic numbers i.e.. isobars are
atoms of different elements having the same mass number. For example, 3 Caand 5 Ar are

isobars.

Two uses of isotopes are:

(1) One isotope of uranium is used as a fuel in nuelear reactors.
(1) One isotope of cobalt 1s used 1n the treatment of cancer.

Q9. Na™ has completely filled K and L shells. Explain.
Answer:

An atom of Na has a total of 11 electrons. Its electronic configt
has one electron less than Na atom 1.e.. it has 10 electrons.
and 8 electrons go to L-shell. thereby completely filling

is 2, 8§, 1. But, Nat ion
ctrons go to K-shell

Q10, If bromine atom is available in the form of, sa3 pes ;zBr (49.%@*F)0’:nd
gé Br(50.3%), calculate the average atomic m e atom ’b('?}
Answer: \\}{’)

It is given that two isotopes of bromine .7%) and ﬂ Br Q(/@U%'%}. Then, the

\

2
o\

)
o

average atomic mass of bromine atom is
49.7 50.3_3926.3+4

T9x +81x
100 100 100
= 80.006u = 80u(approx)

_8000.6

Q11, The averag
percentages of is

Answer:
It ismn the av

Let the percentage of isotope

ss of the sample of element X is 16.2 u.
¢ y%. Thus, the percentage of isotope X will be (100 —

¥) Y.
Therefore, leL+16xM=l6.2
100 100
18_y+16(100—y) 162
100 100
18y +16(100—y) _ 162 = 18y +1600-16y _ 16.2
100 100

— 18y +1600—16y =1620
= 2y+1600=1620

= 2y =1620-1600=20

=y=10

Therefore, the percentage of isotope };SX is 10%.

And, the percentage of isotope § X is (100 — 10) % = 90%.



Q12. If Z = 3, what would be the valency of the element? Also, name the element.

Answer:

By Z = 3. we mean that the atomic number of the element is 3. Its electronic configuration is 2,
1. Hence. the valency of the element is 1 (since the outermost shell has only one electron).
Therefore. the element with Z = 3 is lithivm.

Q13. Composition of the nuclei of two atomic species X and Y are given as under

X Y
Protons = 6 6
Neutrons = 6 8
Give the mass numbers of X and Y, What is the relation betwee twvo species?

Answer:

Mass number of X = Number of protons + Number of neu 6+ 6 =12
Mass number of Y = Number of protons + Number of =14
These two atomic species X and Y have the same aton nb . but dlfferent mass numbers.
Hence, they are isatopes.

Q14. For the following statements, write d F for False. ’Z‘

(a) J.J. Thomson proposed that the nucle om contains o L)’Z‘nucleuns

(b) A neutron is formed by an elect; on combmmg\ gethﬂ Therefore, it is
neutral. %

\
(c) The mass of an electron i ut times that \'@an.

(d) An isotope of iodine is uSed for/making tincture e, which is used as a medicine.
Answer:
(a) False ) False (d) False
Put tick (V) choice and cross {X) against wrong choice in questions Q15,
Q16 a

icle scattering experiment was responsible for the discovery

of
(a) Atomic Nueleus (b) Elﬂm
(c) Proton (d) Neutron

Answer: (a) Atomic nucleus

Q16. Isotopes of an element have

(a) the same physical properties

(b) different chemical properties

(c) different number of neutrons

(d) different atomic numbers.

Answer: (¢) different number of neutrons

Q17. Number of valence electrons in CI” ion are:
(a) 16 (b) 8 (c) 17 (d) 18
Answer: (b) 8

Q18. Which one of the following is a correct electronic configuration of sodium?
(a) 2,8 (b) 8,2,1 (¢) 2,1,8 (d) 2,8,1,
Answer: (d) 2. 8, 1



Q19. Complete the following table.

Atomic Mass No. of No. of No. of Name of the
number | number | neutrons | Protons | electrons | Atomic Species
9 10
16 32 Sulphur
24 12
2 1
1 0 0
Answer:

Atomic Mass No. of No. of No. of Name of the
number | number | neutrons | Protons | electrons | Atomic Species
9 19 10 0 9 Fluorine
16 32 16 16 16 Sulphr
12 24 12 12 12 Magnesium

1 2 1 1 1 Deuterium
1 1 0 1 0 Hydrogen ion




1. Which of the following correctly represent the electronic distribution in the Mg atom?
(a)3.8.1 (6)2.8.2  ()1.8.3  (d)8.2.2

2. Rutherford’s ‘alpha (u) particles scattering experiment’ resulted in to discovery of
(a) Electron (b) Proton  (c) Nucleus in the atom  (d) Atomic mass

3. The ion of an element has 3 positive charges. Mass number of the atom is 27 and the
number of neutrons is 14, What is the number of electrons in the ion?
(a) 13 (b) 10 (c) 14 (d) 16

4. Elements with valency 1 are
(a) Always metals (b) always metalloids
(c) either metals or non-metals (d) always non-metals

5. The first model of an atom was given by
(a) N. Bolr (b) E. Goldstein
(¢) Rutherford (d) J.J. Thomson

6. Is it possible for the atom of an element to have one ¢l tn% ton and no negﬁ;on’? If
s0. name the element.

7. Why did Rutherford select a gold foil in his o— experune11t°

8. Will C1-35 and C1-37 have different valences? J\Q/

9. Calculate the number of neutrons pres the nucleus of an ¢ \(X which 1s
represented as 31 X15 . G‘

10, The atomic number of caleium and argo 20 and 18 1'@&%‘:1}*. but the mass number
of both these elements is t1s the name giv h a pair of elements?

11. Why do Helium. Neon ve a zero valency”

12. In what way the i atomic model?

13. In what w ¢ Thomson pr omic model?

14. What were the drawbacks of Ruther s model of an atom?

15. What are the limitations of I.J. Thomson’s model of an atom?

16. In television picture tube which type of rays are used?

17. Which is heavier. neutron or proton?

18. If electrons move from K to L shell, will the energy be absorbed or evolved?

19. Helium atom has an atomic mass of 4u and two protons in its nucleus. How many neutrons
does it have?

20. An ion X > contains 18 electrons and 20 neutrons. Caleulate the atomic number and mass

21.

no. of element X. Name the element X.

Give one Achievement and one limitation of J.J Thomson’s model of atom?



22.1In a given electric field, B- particles are deflected more than o- particles inspite of the fact
that o - particles have larger charge, why?

23. What are valence electrons? What is their significance?

24. What would be the observation if the o - particle scattering experiment is carried out using
a foil of a metal other than gold?

25, Electronic configuration of Potassium is 2.8.8.1 and Calcium 2.8.8.2, when M shell can
have maximum of 18 electrons then why next element Scandium has electronie

configuration 2.8,9.2 and not 2.8.8.3 7

26. What are isotopes and Isobars? What are two isotopes of chlorine? Cale ¢ average

atomic mass of a chlorine atom?

27. What is present concept of an atom? Explain in detail? Why, onsidered to be
the most appropriate model?

28. Explain the Rutherford’s alpha particle seattering cxp% t were the n1am(2>
conclusions drawn from this experiment?

29. A naturally occurring sample of :- \\§c“

(1) 69.2% of 53Cu& 30.8% of 65Cu. Find jerage atomic mass of a@a%lrally occuring

sample of copper.
(11)7.42% of 6Li & 92.58% of TLi/Find the average atomic e}a naturally occuring
sample of Lithium.

30. Caleulate the no. of atoms of each element persent iil Ly g c-f sulphuric acid. H;SO4. (H=1.

$=32. 0=16)

31. How to calculate

32. To weight

ic nd the atomic mass of an atom?

balance
b) use a watch glass and spring *ce
c) use a polythene bags and physical balance
d) use a watch glass and physical balance

33. To weight sodium sulphate or barium chloride it should be in form of
a) saturated solution b) large erystals c) small erystals d) fine powder

34. What is the distribution of electrons in an atom of Phosphorus and how can it have two
valencies

35. The maximum no. of electrons present in shell is given by the formula 2n2and the
maximum no. of electrons filled in M shell is 18. But in the element calecium we only fill 8
electrons in the M shell and move on to the N shell. why ?

36. What are alpha particles?

37. Write ddifference between atomic mass and mass number?

38. Anion (M?) contain 10 electrons and 12 neutrons what is the atomic number and mass

number of the element M.

39, An ion M contains 10 electrons and 14 neutrons. What are the atomie mass and mass
number of the element M ? Name the element.
40. 10 gm of silver nitrate solution is added to 10 gm of sodium chloride solution. What change

in mass do you expect after the reaction and why?



o

5.

6.

Which of the following correctly represent the electronie distribution in the Mg atom?
(a)3.8.1
(b)2, 8.2
(e)1.8.3
(d)8,2.2

Rutherford’s ‘alpha (& ) particles scattering experiment’ resulted in to discovery of
(a) Electron

(b) Proton

(¢) Nucleus in the atom

(d) Atomic mass

The number of electrons in an element X is 15 and the number of ne is 16. ich of
the following is the correct representation of the element?

@R @R ©@5X  (@kx %
Dalton’s atomic theory successfully explained

(1) Law of conservation of mass

(ii) Law of constant composition

(i11) Law of radioactivity
(iv) Law of multiple proportion

() (0). (ii) and (iii)
(b) (2). (111) and (1v)
(c) (ii). (iii) and (iv)
(d) (i), (ii) and (iv) o

Which of the following s about Rutherford’l of atom are correct?
(i) considered the nucleu i charged

(i1) established that the four times as heavy as a hydrogen atom
(iii) can be com
(iv) was in ement with

(a) (1) and (iii)

(b) (i1) and (iii) ‘
(c) (1) and (1v)

(d) only (i)

Which of the following are true for an element?

(1) Atomic number = number of protons + number of electrons
(i1) Mass number = number of protons + number of neutrons
(i11) Atomic mass = number of protons = number of neutrons
(1v) Atomue number = number of protons = number of electrons
(a) (1) and (i1)

(b) (1) and (i)

(e) (ii) and (ii1)

(d) (ii) and (iv)



7. In the Thomson’s model of atom, which of the following statements are correct?
(1) the mass of the atom is assumed to be uniformly distributed over the atom
(i1) the positive charge is assumed to be uniformly distributed over the atom
(ii1) the electrons are uniformly distributed in the positively charged sphere
(iv) the electrons attract each other to stabilise the atom
(a) (1). (1) and (111)

(b) (1) and (iii)
(c) (1) and (iv)
(d) (). (iii) and (iv)

8. Rutherford’s o —particle scattering experiment showed that
(1) electrons have negative charge
(i1) the mass and positive charge of the atom is concentrated in the nucleu
(ii1) neutron exists in the nucleus
(iv) most of the space in atom is empty
Which of the above statements are correct?

(a) (1) and (iii)
(b) (i) and (iv)
(c) (1) and (iv)
(d) (iii) and (iv) &
9. Identify the Mg”" ion from the Fig.4.1 where. n a the number of,geutons and

GQJ
protons respectively

10. In a sample of ethyl ethanoate (CH3COOC2Hs) the two oxygen atoms have the same

number of electrons but different number of neutrons. Which of the following is the correct

reason for it?

(a) One of the oxygen atoms has gained electrons

() One of the oxygen atoms has gained two neutrons
(¢) The two oxygen atoms are isotopes

(d) The two oxygen atoms are isobars.



11. The ion of an element has 3 positive charges. Mass number of the atom is 27 and the
number of neutrons is 14, What is the number of electrons in the ion?
(a) 13
(b) 10
(c) 14
(d) 16

12. Elements with valency 1 are
(a) always metals
(b) always metalloids
(c) either metals or non-metals
(d) always non-metals

13. The first model of an atom was given by
(a) N. Bohr
(b) E. Goldstein
(c) Rutherford

(d) I.J. Thomson

>
S
14, An atom with 3 protons and 4 neutrons wi ha%my of Q\Q
(a) 3 &
(b) 7 N

(e) 1
(d) 4
15. The electron distribution in an alum atom 1is o

(a) 2, 8.3

(b)2,8.2
. 4.2 do not represent Bohr's model of an atom correctly?

(c)8.2.3
(d)2.3.8

16. Which of the following in

ASIOIE)

(1) (ii) (i) (iv)
(a) (1) and (1)
(b) (i1) and (1ii)
(c) (i1) and (iv)
(d) (1) and (iv)

17. Which of the following statement 1s always correct?
{(a) An atom has equal number of electrons and protons.
(b) An atom has equal number of electrons and neutrons,
(¢) An atom has equal number of protons and neutrons.
(d) An atom has equal number of electrons, protons and neutrons.



18. Atomic models have been improved over the years. Arrange the following atomic maodels
in the order of their chronologieal order
(1) Rutherford’s atomic model
(i1) Thomson’s atomic model
(ii1) Bohr’s atomic model
(a) (i). (i) and (i)
(b) (11). (111) and (1)
(c) (11), (i) and (iit)
(d) (iii). (i) and (1)

19. Is it possible for the atom of an element to have one electron, one proton and no neutron. If
so, name the element.

20, Write any two observations which support the fact that atoms are divisi

21. Will 35C1 and 37C1 have different valencies? Justify your answ.

22, Why did Rutherford select a gold foil in his o —ray scatterd
23, Find out the valency of the atoms represented by the Fi

O

24, What mformation get from the Fig. 4.4 Eéae atomic number. mass number and
Z7 Give vour answer 111 a tabular form.

valency of atoms

(2)
25, In response 1o a question, a student stated that in an atom, the number of protons is greater
than the number of neutrons. which in turn is greater than the number of electrons. Do you
agree with the statement? Justify your answer.

26. Calculate the number of neutrons present in the nucleus of an element X which is
represented as . X



27. One electron is present in the outer most shell of the atom of an element X. What would be
the nature and value of charge on the ion formed if this electron is removed from the outer
most shell?

28, Write down the electron distribution of chlorine atom. How many electrons are there in the
L shell? (Atomie number of chlorine 1s 17).

29. In the atom of an element X, 6 electrons are present in the outermost shell. If it acquires
noble gas configuration by accepting requisite number of electrons, then what would be the
charge on the ion so formed?

30. Match the names of the Scientists given in column A with their contributions towards the
understanding of the atomic structure as given in column B

(A) (B)
(a) Ernest Rutherford (1) Indivisibility of atoms
(b) I.J.Thomson (11) Stationary orbits
(c) Dalton (1i1) Comept of nucleus
(d) Neils Bohr {(iv) Di of electrons
(&) James Chadwick A umber

al rays

Q
&
Q
Re

(f) E. Goldstein
,b(.;

(2) Mosley %
! czf&\&
Ov. o
O

Q



