Structure of the Atom

( Fastracl« Revision )

» Atoms and molecules are the fundamental building blocks
of matter. Different kinds of atoms combine together in
different ways to form different kinds of substances.

» Dalton postulated that atom is Indivisible /e, cannot be
further divided, which proved to be wirong by the discovery
of sub-atomic particles.

» Charged Particles in Matter

» Generally, on rubbing two objects together, they
become electrically charged. This reveals the
presence of charged particles in an atom or that an
atom Is divisible and conslsts of charged particles
(electrons and protons).

Characteristlcs of Electrons and Protons

Properties Electron Proton
Discovery J.J. Thomson E. Goldsteln

Symbol 0~ p*

Nature Negatively charged | Posltively charged
Relatlve charge -1 +1
Absolute charge | =1.6x10°'7C +1.6x10719 C

Relative mass 1/2000 u 1u
Absolute mass 91x107%8 g 1.6x107% g

> Structure of an Atom: Various atomlc models have been
proposed to know about the arrangement of electrons
and protons within an atom. These are: Thomson's model,
Rutherford's model and Bohr's modal.
» Thomson's Modal: In 1903, J. J. Thomson proposed
this model.
e An atom is considered to be a sphere of unlform

positive charge and electrons are embedded Into
It.

Posllivo ophore

® Total positive chorge in an atom is equal to
total negative charge due to which an atom Is
electrically neutral.

» Rutherford's Modol: Rutherford performed a-particle
scattering experiment (Fast moving a-porticles
were made to fall on o thin gold Foll) to find out how
electrons are arranged within an atom.

» Observations of u-particles scattering experiment

Gold aloms

Scattering of u-particles
by a gold foll

» Most of the fast moving a-particles passed stralght
through the gold Foll.

> Some of the a-porticles wera deflected by small
angles.

> One out of every 12000 particles appeared to
reabound.

» Concluslons from the Observations

> Most of the space Inside the atom Is empty because
most of the a-particles passed through the gold foll
without getting deflected.

» Very few particles were deflected from thelr path,
Indlcating that the positive charge of the atom
occuples very little space.

» Averysmall fraction of u-particles was deflected by
180" Indlcating that all the positive charge and mass
of the gold atom are concentrated In a vaery small
volume within the atom.

» He also calculated that the radius of the nucleus Is
about 10° times less than the radius of the atom.

» Features of Rutherford’s Nuclear Model of an Atom

» There Is a posltively charged centre In an atom
called the nucleus. Nearly all the mass of an atom
resldes in the nucleus.

> The electrons revolve around the nucleus In clrcular
paths.

» Theslze of the nucleus Is very small as compared to
the slze of the atom.

nowledge BOGOSTER
» a-particles are doubly-charged hellum lons and
have a considerable amount of energy.

b Rutherford selected gold foll because he wanted
i as thin a layer as possible.
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» Drawbacks of Rutherford's Model of the Atom

We know that, any particlein a circular orbit would undergo
acceleration. During acceleration, charged particles would
radlate energy. Thus, the revolving electron would lose
energy and finally fall into the nucleus. If this were so,
the atom should be highly unstable. Hence, Rutherford's
model does not explaln the stabllity of an atom.

Loosing
anergy

» Bohr's Model: In 1913, Neil Bohr proposed a model
of atomic structure having the following postulates:
e Electrons revolve around a centrally located
heavy, small and posltively charged nucleus in
certaln discrete orblts.
e While revolving in discrete orblts, the electrons do
not radlate energy.

Electron shelia Nuelavo

Firal enorgy lovol
Sacand aneryy lavel
Third anorgy lovel

Numbar of —p
Fourth energy lovel

olectrong

The orblts or shells are represented by the letters
K, L, M, N, ...or the numbers n=1, 2, 3, 4, ...
e These discrete orbits or shells are called energy

levels.
» Neutron
Discovery Location Symbol
J. Chodwick Inside the nucleus n
Relative charge | Relative mass Absolute mass
0 1u 16 x 102 g
Knowledge BGOSTER «
o Neutrans are present In the nucleus of all atoms,
except hydrogen.

1\
) e The mass of an atom Is given by the sum of the masses
71 aof protons and neutrons present In the nucleus.

» Bohr-Bury Scheme for Distribution of Elactrons

» The maximum number of electrons present In any
shell of an atom Is given by the formula 272, where 'n’
Is the number of shell as counted from the nucleus
l.e, First shell can accommodate 2 electrons, second
shell can accommodate 8 electrons, third shell can
accommodate 18 electrons and so on.

» Outermost orblt of an atom can accommodate a
maximum of 8 electrons.

» Electrons are not accommodated In a glven shell,
unless the Inner shells are filled /e, the shells are
filled In a step-wise manner.

» Valency It is the number of electrons gained, lost or
shared so as to make the octet (outermost shell with eight
electrons) of electrons in the outermost shell
The electrons present in the outermost shell of an atom
are known as valence electrons.

Valency = Number of valence electrons (in metals) and
Valency = 8—Number of valence electrons (In non- metals)
> Atomic Number: It is the number of protons present in
the nucleus of an atom and Is denoted by letter Z.
For atoms,
Atomic number = Number of protons
«w Number of electrons
For lons,
Atomlc number « Number of protons
= Number of electrons

> Mass Number: It Is the number of nucleons (protons +
neutrons) present in the nucleus of an atom and Is denoted
by letter A
Mass number = Number of protons + Number of neutrons
Atomic number and mass number are represented along
with the symbol of element as follows:

Mass Number (A)

ISymboloF element (X) ]
Atomlc Number (2)
nowledge BGOSTER

Mass of an individual atom Is called atomic mass or

atomlc welght. It is nearly equal to the mass number
R and Is nearly twice the atomic number for many of the
=< atoms.

> Isotopes are deflned as the atoms of the same element,
having the same atomic number but different mass

numbers.

Protlum Deuterlum Tritlum
Isolopos of hydrogon nlomo

If an element has no Isotopes, then the mass of Its atom
would be the same as the sum of the masses of pratons
and neutrons in it.

IF an element aceurs In Isotaple Forms, then an avaroge of
atomlc masses of sotopes s taken.

@ CEleclron
Neulron
@ Froton

> Calculation of Average Atomlc Mass

» Avaerage otomlc moss
o Mass of Isotope | x (Its Fractlon)
+ Mass of [sotope Il x (Its fraction)
Average atomic mass
[Atornlc mnss) " (1ts parcentag@}_
af Isotopel Innature
(Atomic mass) y [its percentﬂga]
of lsotopall innature

The froctional atomic masses of elements are due to
the existence of thelr [sotopes having different masses.
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» Characteristics of Isotopes

» Alllsotopes are electrically neutral

» All isotopes of an element show similar chemical
properties.

> All isotopes of an element show different physical
propertles.

» Mass number of different isotopes of an element
are different.

> Alllsotopes of an element show same valency.

> Applications of Isotopes:

> An Isotope of uranlum Is used as a fuel In nuclear
reactors.

> An Isotope of cobalt Is used In the treatment of
cancer.

> Anlsotope of lodine Is used In the treatment of goltre.

> Isobars: These are atoms of different elements with

different atomic numbers but same mass number. eg.,
ngrand ggCa are Isobars.

& Practice Exercise

‘@/ Multiple choice Questions N

QL Select the correct statements.

(i) An atom is divisible and consists of charged
particles.

(i) It was known by 1900 that the atom was not
a simple, indivisible particle but contained at
least one sub-atomic particle - the electran.

(iii) In 1886, E. Goldstein discovered the presence
of new radiations called canal rays which led
to the discovery of another sub-atomlc particle
- the proton.

(iv) Proton had a charge, equal in magnitude but
opposite in sign to that of the electron and its
mass was approximately 2000 times as that of
the electron.

(v) The mass of an electron is considered to be
negligible and its charge Is minus one.

a. (1), (i) and (iii)
b. (iii), (iv) and (v)
c (i), (iii) and (iv)
d. All the statements are correct
Q 2. Which model of an atom Is depicted by the given
figure?

Popilive sphoro

Elactron

Thomeon's model of an atom
Rutherford's model of an atom
Bohr's model of an atom
. None of the above
Q3. In the Thomson's model of an atom, which of the
following statements are correct?
() The mass of the atom is assumed to be
uniformly distributed over the atom.
(I) The positive charge is assumed to be uniformly
distributed over the atom.
(Il) The electrons are uniformly distributed in the
positively charged sphere.

anoe

(iv) The electrons attract each other to stabilise the

atom. (NCERT EXEMPLAR)
a. (i). (ii) and (iii) b. (1) and (iii)
c. (1) and (iv) d. (1), (1) and (Iv)

Q4. In Rutherford's gold foll experiment, most of the
rays passed through atom showing that:
a. maost of the atom Is hollow
b. atoms are positively charged at the centre
c. atom Is spherical
d. atom is neutral

Q 5. Which of the following statements about Rutherford’s
model of an atom are correct?
(i) Considered the nucleus as positively charged.
(i) Established that the a-particles are four times
as heavy as a hydrogen atom.
(1) Can be compared to solar system.
(lv) Was in agreement with Thomson's model.

(NCERT EXEMPLAR)
a. (1) and (1) b. (I) and (lil)
c. (1) and (iv) d. Only (i)
Q6. The mass of an atom is glven by the sum of the
masses of ... AN o, present In the nucleus.

a. pratons, electrans b. electrons, neutrons
c. protons. neutrons  d. None of these

Q7. Rutherford's experiment on scattering of c-particles
showed for the first time that the atom has:
a. nucleus b. electran
c. proton d. neutron

Q8. The u-particles are the same as:
a. protons b. helum atoms
c. hellum lons d. Uthium nuclel

Q9. Which of the following do not represent Bohr’s
model of an atom correctly? (NCERY EXEMPLAR)

( (i (1) (v)

b e e e e e e e e e e e e e e e e e e —— — — — —
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a. (1) and (i) b. (If) and (1il)
c. (I)and (lv) d. (i) and (iv)
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Q10

. The diagram given below shows the atomic structure
of an atom:

@ noulrons

O prolons

How many protons, neutrons and electrons are
present in the atom?

Number of Number of Number of
protons neutrons electrons
a. 9 9 10
b. = 10 9
c 10 9 10
d 10 10 9

Q1L Which of the following correctly represents the

Q12

Q13

electronic distribution in the Mg atom?
(NCERT EXEMPLAR)
a. 3.8.1 b 282 c 183 d. 822
. According to Bohr-Bury scheme, the maximum
number of electrons which can be accommodated in
a given shell is glven by the formula:

a. 2n? b. n? c 3In? ¢ 2h

. The atomic number of an element X is 8 and that of
element Y is 4. Both these elements can exhibit a
valency of:

a 1 b. 2 C.3 d 4
Q 14. The numbaor of valence elactrons in Al are:
a. 1 b. 2 €3 d 4
. Elements with valency'one’'are:  (NCERT EXEMPLAN)

Q18

Q16

Q18

a. always metals

b. always non-metals

¢. always metalloids

d. either metals or non-metals

. Which of the following has one valence electron?
a. Ll b. Ca C Mg d. Be
Q17. The valency of oxygen with atomic number 8 Is:
a. 6 b. 2 C 4 d 1
. Valence electrons in Cl™ lon are:  (NCERT EXEMPLAR)
a 16 b. 8 c 17 d 18

Q19

. The table given below shows the numbers of
protons, neutrons and electrons in four lons. For
which lon is the data correct?

: Numbar of
on
Protons Meutrons | Electraons
A0 =, 2,
ypCa 20 20 20
e 9 10 8
o2 B 8 10
ZINa* 1l 12 0
40,20 a
a. pCa b. JF
62— i AT
& g 0 d. 11 Na

Q 20.

Identify the Mg?* ion from the figure where, n and

p represent the number of neutrons and protons

respectively. (NCERY EXEMPLAR)

a. b.

Q2L The dlagram glven below shows the sub-atomic

Q22.

Q23.

Q 24.

particles present in the nucleus of atom X.

@ nculrons
O protong

What is the symbol for atom X7

a. 72X b. 2% c 4 d. 2X
Which pair of atoms contains the same number of
neutrons?

a. Carbon-12 and Nitragen-14

b. Carbon-14 and Aluminlum-27

¢. Oxygen-17 and Phosphorus-31

d. Oxygen-18 and Fluorine-19

Which pair of atoms contalns the same number of
noutrons?

3. L‘ng and é‘g‘sn b. g?to and ggl\ll

133 132 63 63
C. gsCs and g Xe d. 35Cu and 535Cu

The atoms of three elements in the periodic table
have atomic numbers and mass numbers as follows:

Element "4 w X
Atomic 4 5 6
number

Mass number

9

11

12

Which of the following represents the number of
neutrons in the nucleus of each of the elements?

b e e e e e e e e e e e e e e e e e e —— — — — —
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v w X
n. 4 5 6
b. 5 6 6
c. 8 10 12
d. 9 1l 12
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Q 25.

Q26.

Q27.

Q 28.

Q 29.

Q 30.

Q3L

Q32.

Get More Learning Materials Here : &

Which statement Is true about protium and tritium?
a. They have no neutrans in the nucleus.

b. They have different chemical properties.

¢. They have different number of protons.

d. They have one electran outside the nucleus.
Isotopes of the same element have the same
number of:

a. neutrans
b. protons
c. protons and neutrons

d. protons, neutrons and electrons.
The table given below shows the structure of five
atoms:

Atom Number of | Number of | Number of
electrons | neutrons protons
1% 5 5 5
W 5 6 5
X 6 6 6
Y 7 7 7
V4 6 a8 6
Which two pairs of atoms are isotopes?
First pair Second pair
a. Vand W Xand Y
b. Vand W Xand Z
c WandX Yand Z
d WandY Xand Z

Which isotope is used in the treatment of goitre
disease?

a. C-12 b. C1-37 c. 131 d. None of these
The isotope of which element Is used for treatment
of cancer disease?

a. Uranlum b. Cobalt

c. lodine d. Chlorine

Which of the following elements does not consist of
Isotopes?

a. Carbon b. Nean

c. Chlorine d. lodine

Isotopes of an element contains:

a. similar physical properties

b. different chemical properties

c. differant number of neutrons

d. diferent atomic number

The number of protons, neutrons and electrons In

four elements |, 11, 11l and IV are as follows:

. p=6,n=6,e=6

Il. pu6,n=7e=6

. p=18,n=22,¢=18

IV. pul9,n=21,e=19

In these,

a. elements | and Il are Isotopes and elemants Il
and IV are Isobars.

b. elements | and Il are Isotopes but elements I
and IV are not Isobars.

¢. elements | and Il are lsobars and elements Il and
IV are Isotopes.

d. elements | and Il are Isobars but elements IIl and
IV are not Isotopes.

Q33.

Q 34.

Which of the following are true for an element?
(i) Atomic number = number of protons + number

of electrons
(i) Mass number = number of protons + number of
neutrons
(iii) Atomic mass = number of protons = number of
neutrons
(iv) Atomic number = number of protons = number
of electrons (NCERT EXEMPLAR)
a. (i) and (ii) b. (i) and (iii)
c (i) and (i) d. (If) and (Iv)

An element E exists in two isotopic forms as shown

below:
Relallve sbundance (%)

A
75
26
Relsliva
146 154 = slomic mass
What is the relative atomic mass of E?
a. 150 b. 152 c 151 d. 153

~' Assertion & Reason Type Questions

Directions (Q, Nos. 35-44): Lach of the following questions
consists of two statements, 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:

Q 35.

Q 36.

Q37

Q 38.

Q 39.

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

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

¢. Aggertlon (A )Ig true but Reasgon (R) Ia false.

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

Assertion (A): Thomsaon's atomic model is known as

raisin pudding' model.

Reason (R): The atom Is visualised as a pudding of

positive charge with electrons (ralsins) embedded In

it.

Assertion (A): Most of the space in an atom is empty.

Reason (R): Most of the a-rays In Rutherford's

a-scattering experiment passed through a thin gold

foll stralght.

Assertion (A): The size of the nucleus Is very small

as compared to the size of the atom.

Reason (R): The electrons revolve around the

nucleus of the atom in clrcular paths.

Assertion (A): The distribution of electrons In

different orbits or shells is governed by a scheme

known as Bohr-Bury scheme.

Reason (R): Electrons are filled In the shells in a

stepwise manner,

Assertion (A): The number of electrons gained,

lost or shared by the atom of an element so as

to complete its octet is called the valency of the

element.

Reason (R): Elements having the same number of

valence electrons in thelr atoms paossess different

chemlcal properties.

@ www.studentbro.in



Q 40.

Q4L

Q 42.

-

m =

(ol

10.

n

12,
13

14,
15.

Assertion (A): Na® has completely filled K-and

Reason (R): The mass of an electron Is negligible.

L-shells. Q 43. Assertion (A): Isotopes are electrically neutral
Reason (R): Na® has 10 electrons out of which K- Reason (R): Isotopes of an element have equal
STEL; contains 2 electrons and L- shell contains 8 number of protons and electrons.
i:;;gg;’ (A): For noble gases, valency is zero. Q 44. Assertion (A?: Isobars are atoms of different
Reason (R): Noble gases have 8 valence electrons. elements having the same mass number.
Assertion (A): The mass of the total number Reason (R): Isobars have Identical chemical
of protons and neutrons IS a measure of the properties.
approximate mass of an atomn.
Answers J
(d) ALl the statements are correct. 16. (a)Lli
(a) Thomson's model of an atom 17. (b)2
Accarding ta Thomson's model aof an atom. an 18. (b)B
atom consists of a sphere of positive charge with
negatively charged electrons embedded In It. An 8. (6 %>
atom [s electrically neutral as bath the positive and
negative charges are equal In magnitude. | Number of
(a) (1). () and () on
Thomson's model could be compared with a raisin PYBAORG | Newrons Elecirons
pudding model according to which the mass of Micg2+ 20 20 18
atom is uniformly distributed over the atom in the
form of positive charge and electrans are unifarmly 9= 9 10 10
distributed over the atom. Electrons do not attract g
each other. 1692~ B8 B 10
(a) most of the atoam Is hollow 8
() (1) and (iii) 2350 n 12 10
Rutherford's model of atom explained presence m N
of nucleus in the centre and electrons around the
nucleus revolving In round orbltals Uke the solar
system.
(c) pratons, neutrans 20. (d)
(a) nucleus
(c) helium ions g
a-particles are doubly charged hellum lons. 21. (b) X
(c) (i) and (iv) Mass number « number of neutrons + number of
First shell can accommodate maximum of two protons w5 + 4«9
electrons and second shell can accommodate Thus, the symbol for atom X Is
maximum of elght electrons. Mago number ———,. 9 X
(b) 9 10 9 Atomic number —wq
The electrons (denoted by x) are outside the nucleus. 22. (d) Oxygen-18 and Fluorine-19

The dlagram shows that there are nine electrans.
An atom contains equal number of protons and
electrons. Hence, an atom has nine protans (denoted
by o). The number af neutrons in the nucleus Is ten
(denoted by *).

(b) 2.8, 2
SMg: K L M
2 B 2
(a) 2n*
(b) 2

Distribution of electrons In X w 2. 6
Valency of X = 8 6 (valence electrons) » 2
Distribution of electrong In Y = 2, 2

Valency of Y = 2 (valence electrons)
(c)3
(d) elther metals or non-metals

The symbol for oxygen 18 Is §'0.
Mass number « number of neutrons + number of
pratanc

Thus, number of ngutrans In [']”O wlB-B8wl0

The symbol for fluorine 19 Is §'F .
MDG6 numbar « number of neutrong -+ number of
pratons

Thus. number of noutrons In ‘BGF @19-9«10
Number of neutrons in carbon-12 = 12 =6 = 6
Number of neutrons In nitrogen-14 = 14 =7 = 7
Number of neutrons In carbon-14 = 14 -6 = B
Number of neutrons In aluminlum-27 « 27-13 « 14
Number of neutrons In oxygen-17 w 17 =8 w 9
Number of neutrons In phosphorus-31« 31 =15« 16

b e e e e e e e e e e e e e e e e e e —— — — — —
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24,
25.

26.

27.

28.
29.
30.
31
32.

33.

34,

35.

36.

37.

38.

39.

40.

133 132
(o) 55 CS and 54 Xe
Number of neutrons « mass number —atomic number

14~ N9 .. 59 ' 59np: -

1gCd66  D3sn:e9.  39C0:32  INi: 3

133 . 132 K 63 . 65 -

Bs:78 B2xe:78. Bou:zs SScu:3e
b5 6 6

(d) They have one electron outside the nucleus.
Protlum and tritlum are Isotopes. The protan number
of hydrogen Is 1. Hence. both isotopes have one
electran outside the nucleus. Pratium has no neutrons.
Tritium has two neutrons. Isotopes have similar
chemical properties but different physical properties.
Both Isotapes have one proton In thelr nucleus.
(b) protons
lsatopes have the same atomic number, but different
mass numbers. Thus, Isotopes of the same element
have the same number of protons.
(b) Vand W, Xand Z
V and W are isotopes. X and Z are Isotopes. V and W
have same number of protons but different number
of neutrons. X and Z have same number of protons
but different number of neutrons.
(SIREL
(b) Cobalt
(b) Neon
(c) different number of neutrons
(a) elements | and Il are Isotopes and elements Il and
IV are Isobars.
lsatopes are elements having same atomic number
(number of protons) but different mass numbers.
Isobars are elements having séame mass number but
different atomic numbers.
(d) (i) and (iv)
Mags number = p+n

Atomlc numberw pe e
(b) 152

Relative atomic mase of € =

25x146+?5x154

100 100
3650+ 11550 .
B —— 152

100

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

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

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

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

(c) Reason (R) Is false because elements having the
game number of valence electrons In thelr atoms
possess similar chemlcal propertles.

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

41,

42.

43,

44,

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

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

Since the mass of an electron is negligible. the

mass of the total number of neutrons and protons

(nucleons) is a measure of the approximate mass of

an atom.

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

(c)Reason (R) is false because the chemical properties

of isobars are different.

"' Case Study Based Questions N

Case Study 1

Many scientists contributed in revealing the
presence of charged particles in an atom.

It was known by 1900 that the atom was indivisible
particle but contained at least one sub-atomic
particle - the electron identified by J. J. Thomson.
Even before the electron was identified, In 1886
E. Goldstein discovered the presence of new
radiations in a gas discharge and called them canal
rays. These rays were positively charged radiations
which ultimately led to the discovery of another
sub-atomic particle. This sub-atomic particle had
a churge, equal in magnitude but opposite in sign
to that of the electron. Its mass was approximately
2000 times as that of the electron. It was given
the name of proton. In general, an clectron is
represented as ‘¢~" and a proton as ‘p*'. The mass
of u proton is taken as one unit and its charge s
plus one. The mass of an electron 18 considered to
be negligible and its charge is minus one.

It scemed that an atom was composed of protons
and electrons, mutually balancing their charges. It
also appeared that the protons were in the interior
of the utom, for whereas electrons could casily be
removed off but not protons.

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

Q L. Who discovered electron?

Q2

Q3.

Q4.

b. Bohr
d. J. Chadwick

a. E. Goldsteln
c. J.J. Thomson

. Which of the following has a charge of +1 and a

mass of 1 amu?

a. Aneutron

c. An electron
Mass of proton Is:
a, equal to the mass of hydrogen atom

b. less than the mass of hydrogen atom
c. negliglble

d. more than the mass of hydrogen atom

b. A praton
d. A hellum nucleus

b e e e e e e e e e e e e e e e e e e —— — — — —
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Proton was discovered by:
a. Thomsan b. Rutharford
c. Chadwick d. Goldstein
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Q 5. Which statement is true?
a. The nucleus of an atom contalns only neutrons.
b. The nucleus of an atom contalns only protons
and electrons.
c. Protons and neutrons are sub-atomic particles.
d. Protons have the same charge as neutrans.

. Answers »

1. (¢) J. J. Thomson
2. (b) A proton
3. (a) equal to the mass of hydrogen atom
4, (d) E. Goldsteln
E. Goldstein discovered the presence of new
radiations in a gas discharge and called them
canal rays. These rays were positively charged
radlations which ultimately led to the discavery
of sub-atomlc particle-proton.
5. (c) Protons and neutrons are sub-atomic particles.
Protons, neutrons and electrons are known as
sub-atomic particles. The nucleus of an atom
contalns protons and neutrons. A proton has
a relative charge of +1. A neutran has a relative
charge of 0.

Case Study 2

Rutherford conducted an experiment by
bombarding a thin sheet of gold (100 nm thickness)

with a-particles and then studied the trajectory of

these particles after their interaction with the gold
foil.

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

QL. Rutherford's «-particles scattering experiment
resulted into discovery of:

a. electron b. proton
c. nucleus Inthe atom  d. atomic mass
6 1 o was known as the ‘Father'

of nuclear physics. He is famous for his work on
radloactivity and the discovery of the nucleus of an
atom with the gold foll experiment.
a. J. 1. Thamson b. Nells Bahr
c. E Rutherford d. J. Chadwick
Q 3. Rutherford concluded from the a-particle scattering
experiment that:

() most of the space inside the atom is empty
because most of the a-particles passed through
the gold foll without getting deflected.

(i) very few particles were deflected from their
path, indicating that the negative charge of the
atom occupies very little space.

(i) averylarge fractionof u~particlesweredeflected
by 180°, indicating that all the negative charge
and mass of the gold atom were concentrated
in a very small volume within the atom.
Identify the Incorrect statements:

a. (1) and (i) b. () and (lil)
c. (1) and (1) d. (1). (i) and (11l)

Q 4. Rutherford's
showed that:
() electrons have negative charge.

(ii) the mass and positive charge of the atom is
concentrated In the nucleus.

(ili) neutron exists in the nucleus.

(iv) most of the space in atom is empty.
Which of the above statements are correct?

a. (1) and (il) b. (i) and (Iv)
c. () and (iv) d. (iii) and (iv)
Q5. Select the correct statements.

(i) The radius of the nucleus is about 107 times
less than the radius of the atom.

(ii) There is a positively charged centre in an
atom called the nucleus. Nearly, all the mass
of an atom resides in the nucleus.

(ili) The electrons revolve around the nucleus in
circular paths.

(iv) The size of the nucleus Is very large as
compared to the size of the atom.

a. (i) and (iv)

b. (i) and (iii)

c. (i). (ii) and (iii)

d. All the statements are carrect

a-particle scattering experiment

é A—I i

1. (¢) nucleus In the atom
Rutherford's w-particles scattering experiment
resulted Into discovery of nucleus In the atom. A
large number of particles went stralght through
the atom while a very small number of particles
were deflected back showlng the presence of
positively chorged nucleus.

2. (c) €. Rutherford

3. (b) (I1) and (i)
Very few particles were deflected from thelr path,
Indicating that the positive charge of the atom
occupies very little space. A very small fraction of
a-particles were deflected by 180°, indicating that
all the positive charge and mass of the gold atom
wgre concentrated In a very small volume within
the atom.

4, (b) (1) and (iv)
Two Important observations of Rutherford's
a-particles scattering experiment were - (1) The mass
and posltive charge of the atom Is concentrated In
the nucleus. (il) Most of the space In the atom s
ampty.

8. (b) (Il) and (Il1)
The radius of the nucleus Is about 10% times less
than the radlus of the atom. The slze of the nucleus
Is very smaoll as compared to the slze of the atom.

| Answers | .
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Case Study 3

Ql

Q2.

Qa.

Q4.

Q5.

The following rules are followed for writing the
number of ¢lectrons in different energy levels or
shells:

(1) The maximum number of electrons present
in a shell is given by the formula 212, where
‘n’ is the orbit number or energy level index,
1, 2, 3, ..., Hence, the maximum number of
clectrons in different shells are as follows:
First orbit or K-shell will be « 2 x 12 « 2,
Second orbit or L-shell will be =2 x 22 = 8,
Third orbit or M-shell will be = 2 x 3% = 18,
Fourth orbit or N-shell will be = 2 x 42 = 32,

and so on.
(11) The maximum number of electrons that can
be accommodated in the outermost orbit is 8.

(iii) Electrons are not accommodated in a given
shell, unless the inner shells are filled i.e., the
shells are filled in a stepwise manner.

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

. The number of electrons in an element X is 15

and the number of neutrons is 16. Which of the
following is the correct representation of the
element?

a. kX b. 3LX g BX d. 18X

How many number of protons and electrons are
present in Ca2*?

a. 20 protons: 20 electrons

b. 20 protons: 22 electrons

c. 1B protons; 18 electrons

d. 20 protons: 18 electrons

MaxIimum number of electrons which can be filled
In the third shell of an atom Is:

2. 8 b. 18 c. 10 d. 32

Which pair of molecules has the same number of
electrans?

a. N,andF, b. Cl; and CQ,

c. H,0andH,S d.0,and CH,

Which of the following elements has sama number
of protons, electrons and neutrons?

a. Al b. Mg cP d. a

1.

2

|' Answers ![ o
(a) 3X
Number of electrons « 15
Number of neutrons w 16
Hence, atomic number of element X Is 15 and
atomic mass Is 31.
Hence, the element Is represonted as 3 X.
(d) 20 protons; 18 electrons
Atomic number of Ca = 20
Hence, number of protons In Ca?* « 20
and number of electrons in Ca%* » 20 -2 = 18

3.

4,

5.

Case

Ql

Q2.

(b) 18
The maximum number of electrons present in a
shell is given by 2n%, where n 1, 2, 3. ...
Maximum number of electrons which can be filled
in the third shell of an atom is 2 x (3)2 =18

(d) 0, and C,H,

Number of electrons in 0,=2 x 8 =16

Number of electrons in C,H, = (2 x 6) + (4 x 1) = 16
Number of electrons in N, = 2 x 7 = 14

Number of electrons InF,=2x9=18

Number of electrons In Cl, = 2 x 17 = 34

Number of electrons In CO, = 6 + (2 x B) = 22
Number of electrons inH,0=(2x 1) +8=10
Number of electrons in H,5 = (2 x 1) + 16 =18

(b) Mg

Mg s represented as 75'Mg . It has protons. electrons
and neutrons equal to 12 (all are same).

Study 4

The combining capacity of the atoms of elements,
i.e., their tendency to react and form molecules
with atoms of the same or different elements,
was thus explained as an attempt [o attain a
fully-filled outermost shell. An outermost shell,
which had eight clectrons was said to possess an
octet, Atoms would thus react, so as to achieve
an octet in the outermost shell. This was done by
sharing, gaining or losing electrons. The number
of electrons gained, lost or shared, so as to make
the octet of electrons in the outermost shell, gives
us directly the combining capacity of the element,
i.e., the valency. For example, hydrogen/ lithiuny/
sodium atoms contain one electron each in their
outermost shell, therefore each one of them
can lose one electron. So, they are said to have
valency of one. The valency of magnesium and
aluminium is two and three, respectively, because
magnesium has two electrons in its outermost
shell and aluminium has three electrons in its
outermost shell.

If the number of electrons in the outermost
shell of an atom 18 close to its full capacity,
then valency is determined in a different way,
For example, the fluorine atom has 7 electrons
in the outermost shell, and its valency could
be 7. But it is easier for fluorine to gain one
clectron instead of losing seven electrons.
Hence, its valency is determined by subtracting
seven electrons from the octet and this gives us a
valency of one for fluorine.

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

. Which atom loses two electrons from its valence
shell to form an lon?
a. Calclum b. Carbon
c. Chlorine d. Oxygen

The element with the atomic number 3 Is likely to
have similar chemical properties to the element
with the atomic number:

a. 5 b. 1 c.8 d. 20
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Q 3. Which of the following has the same number of

Q4.

Q5.

electrons as an oxide ion (0%7)?

a. K b. Mg?” . d.5%

What Is the atomic structure of X2~lon in which X

has a atomic number of 8 and a mass number of 177
Electrons Protons Neutrons

a 8 8 9

b. 10 9 8

C 10 8 9

d. 10 8 8

The ion of an element has 2 positive charges. Mass
number of the atom is 24 and the number of neutrons
Is 12. What Is the number of electrons In the lon?

a. B b. 10 c 12 d. 24

(A l

L ]
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L

2.

3.

4,

8.

®

| ANswers |
(a) Calclum
Calclum has 20 electrons.
Electronic configuration = 2.8, 8. 2
Carbon has 6 electrons.
Electronic configuration » 2. 4
Chlorine has 17 electrons.
Electronic configuration = 2. 8,7
Oxygen has 8 electrons.
Electronic configuration = 2. 6
(b) M
Electronic configuration of the element with the
atomle number 3 = 2, 1.
Electronic configuration of the element with the
atomic number 11=2, 8, 1.
Both have same number of electrons In the valence
shell, hence show simllar chemlcal propertles.

(b) Mg?*
02%-has 10 electrons.
K* hag 18 electrons.
Mg?® has 10 electrons.
Cl- has 18 electrons.
52- has 18 electrons.
(c) Electron Proton Neutrons
10 8 9
X has a atomlc number of B and a mass number
of 17.
So, number of neutrons 18 177-8 =9
Number of protons « 8
Number of electrons In X2-lon = (B + 2) = 10
(b) 10
The lon of an element has 2 positive charges.
Aw24 nel2 pe24-12w12, ex12-2«10
So, the number of electrans In the lan « 10

Case Study 5

Isotopes are elements with the same number of
protons but have different number of ncutrons.
Since, the atomic number is equal to the number of
protons and the atomic mass is the sum of protons
and neutrons, isotopes are elements with the same
atomic number but different mass numbery. For
example, hydrogen has three isotopes namely

protium, deuterium unt;li4 tritium. Other such
examples are (i) £ C and ¢ C, (ii) f-fCI and 3, Cl,

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

Q1. The average atomic mass of a sample of an

Q3.

Q4.

Q6.

element ‘X’ is 16.2 u. What are the percentage of
isotopes 16X and 18X in the sample?

3. £X=B0% ¥X=20%
b. X =60%. X =40%
C BX=90% BX=10%
d. PX=45% gX=55%

. Which Isotope of chlorine has larger number of

neutrons than protons?

& el b 35 G

c. Bath a. andb. d. Nelther of the two
An atom of .......cceeeenenen. CONtAINS NO neutrons.
a. hydrogen b. trltlum

c. deuterlum d. Nane of these
Which of the followling Is a property of isotopes?
a. They have the same numbers of electrons.

b. They have different numbers of protons.

c. They have different chemical properties.

d. They have the same mass number.

An element with atomic number equal to 1, exists

in three Isotopes namely {H, H and $H. Which
one of these has anly one electron in its outermost
shell?
a. |H b. 2H

c. JH d Allof these

1.

2.
3.
4,

5.

() {£X =90%. X =10%

Let the 96 of isotopes gf‘X and EBX In the sample be x
and (100—x) respectively.
Average atomic mass.

_ xx16+(100-x)x18
100

16x +1800 - 1Bx
100
16.2 x 100 = 16x + 1B00 - 1Bx
1620 = 1800 - 2x
2% w1800 -1620 = 180

XE@DQD
2

16.2

162

(100 = x) = (100 -=90) = 10
Thus, % of X =90% and % of VX =10%
(c) Both a.and b.
(a) hydrogen
(a) They have the same numbers of electrons.

They have the same numbers of protons and
electrons, They have different mass numbers.

(d) All of these

Answers °
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Case Study 6

QL

Qe

Qas.

Q4.

A British physicist 'Ernest Rutherford" proposed
a model of the atomic structure known as
Rutherford's model of an atom. In this experiment,
he bombarded fast moving alpha particles
(doubly-charged helium ions) on a thin sheet
of gold. On the basis of the observations made
during the experiment, Rutherford concluded that
major space in an atom is empty and the positive
charge in an atom is not distributed uniformly and
is concentrated in a very small volume. He also
concludes that there is a positively charged centre
(nucleus) in an atom and the electrons revolve
around the nucleus in well defined orbits.

Sourca of slpha
parlicles

Daflectod  Thin gold
parlicles foll  Seslered

alphn
f particlos
Beom of
alpha
particles
Clreular Moot parlicles
fluorescanl are undofloctod
noraonn

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

What Is the charge and mass on the particles used
by Rutherford in his experiment?

State any two features of the atom as stated by
Rutherford.

State the observations in o-particle scattering
experiment which led Rutherford to make the
following concluslons:

(i) Most of the space Inside the atom |s empty.

(i) The nucleus of an atom is positively charged.

What was the drawback of Rutherford's model of
the atom?

Q 8. Which sclentist concluded that size of the nucleus is
very small a3 compared to the size of the atom?
E —
. | Answers | —

1. a-particles are positively charged (+2) and mass Is 4u.

2 (i) Atom conslst of a positively charged centre called

nucleus.
() The electrons revolve around the nucleus In
clrcular paths.

3. () Mast of the rays passed through the gold sheet

without getting deflected.
() Very few rays deflected through larger angles.

4. It could not explaln the stabllty of an atom.
5. Ernest Rutherford.

Case Study 7

QL

Q2

Q3.

Q4.

Q5.

In order to overcome the objections raised against

Rutherford's model of the atom, Neils Bohr put

forward the following postulates about the model

of an atom:

(1) Only certain special orbits known as discrete
orbits of electrons, are allowed inside the atom.

(i) While revolving in discrete orbits the electrons
do not radiate energy.

These orbits or shells are called energy levels.

Energy levels in an atom are shown in figure.

N-shell (n = 4)
M-shell (n v 3)
L-shell (n = 2)
K-shell (n = 1)

Nucleus

Afew energy lovals In an sltom

These orbits or shells are represented by the letters
K, L: M, N..... or the pumbers, n= 1,2, 3,4, ...
Read the given passage carefully and give the
answer of the following questions:

A few energy levels in an atom are shown in the
above figure.Which model of an atom is represented
by the given figure?

Which of the following figures do not represent
Bohr’'s model of an atom correctly?

{0 (i)

(iii) (Iv)
Write two important postulates of Bohr's model of
an atom.

Which shell of an atom can accommodate a
maximum of: (i) 8 electrons (ii) 32 electrons?

An element has an atomlc number of 15 and its
mass number is 31. What Is the arrangement of
electrons in the shells?

I A |. >4

1. Bohr's model of atomn.

2. Flg. () contalns 4 electrons In K-shell and fig. (iv)

contalns 9 clectrons In L-shell which are not In
accardance with Bohr's model

3. (I) Only certain speclal orbits known as discrete orbits

of electrons, are allowed Inslde the atom.
() While revolving In discrete arblts. the electrons do
not radlate energy.

| ANSWErs | »
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QL
Q2
Qs.
Q4.
Q5.

Case Study 8

Study the table related to distribution of electrons,
neutrons and protons in 8ix atoms/ions (A to F).

Atoms/ | Number of | Number of | Number of
lons Electrons Neutrong Protons
A 4 4 3
B 10 12 1
C 17 18 17
D 17 20 17
E 18 22 18
F 19 21 19

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

Find a palr of lons.

Find an atom of a noble gas.

Find a pair of isobars.

Find a palr of Isotopes.

Which atom/ions have valency one?

QL

Ans.

Qe
Ans.

Qa.

Ang,

Q4.

Ans,

Q5.

Ans.
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2.
3.
4,
5

Very Short Answer Type Questions N

. A and B are lons as number of protans not equal to

the number of electrons.
E Is a nable gas.

E and F are Isobars.
Cand D are Isotopes.
C.DandF

What are canal rays? (NCERT INTEXT)
Canal rays are positively charged radlations consisting
of particles which have a charge equal in magnitude
but opposite In slgn to that of electron. They vaere
discovered by E. Goldsteln In 18B86.

What is a proton? Who discovered it?

Proton Is a positively charged particle present In the
nucleus. which was discovered by E. Goldstaln.

If an atom contains one electron and one proton,
will it carry any charge or not? (NCENT INTEXT)
No, [t will not carry any charge because magnitude
of posltively charged particles (proton) Is equal to

negatively charged particle (electron).

Why did Rutherford select a gold foil in his ¢-ray
scattering experiment? (NCERT EXEMPLAR)
It [ because gold 8 highly malleable and thus, a very
thin foll of gold can be obtalned.

How Is an c-particle differant from o hellum atom?
a-particles are doubly-charged hellum lons whereas
helum atom Is electrically neutral.

Answers .

Qé.

Ans.

Q7.

Ans.

Qes.

Ans.

Q9.

Ans.

Qlo.

Ana.

Q1L
Ans.

Q12
Anag.

Q1s.

Ans.

Q4.

Ans.

An atom can be an lon but not all lons are atoms.

On the basls of Rutherford's model of an atom,
which subatomic particle is present in the nucleus
of an atom? (NCERT EXERCISE)
Proton is present in the nucleus of an atom. It is a
posltively charged particle.

What was the drawback of Rutherford's model of an
atom?
The drawback of Rutherford's model of an atom was

that it could not explain the stability of atom.

Name the three sub-atomic particles of an atom.
(NCERT INTEXT)

(iii) Neutran

(i) Electron (if) Proton

What are the charge and mass of a neutron?
Neutron is electrically neutral and it does not have any
charge. Its mass Is 167 x 10727 kg.

According to Bohr-Bury scheme, what is the

maximum number of electrons present in M-shell

of an atom?

Accarding to Bahr-Bury scheme, the maximum

number of electrons in M-shell Is equal to
2x32w2x9=18.

Define valency.

Valency Is the combining capacity of an atom.

Write down the electron distribution of chlorine

atom. How many electrons are there in the L-shell?

(Atomic number of chlorine is 17). (NCERT EXEMPLAR)

Electronic distribution of CL(17) Is 2.8, 7. The L (second)

shell has elght electrons.

Helium atom has 2 electrons in its valence shell but

its valency is not 2. Explain. (NCERT EXEMPLAR)

Its valency Is zero because its first shell is its outermost

shell which ls complete. Therefore, It cannot lose or

galn or share electrans.

What Is the difference between Na and Na* In terms

of number of electrons?

No atom has 11 electrons, whereas No*® lon consists of

only 10 electrons.

TiP

QI5.

Ans.

Q 16.

Ans.

One electron is present in the outermost shell
of the atom of an element X. What would be the
nature and value of charge on the lon formed, if
this electron Is removed from the outermost shell?
(NCERT EXEMPLAR)
It will acquire posltive charge and value will be equal
to +1,
In the atom of an element X, 6 electrons are present
in the outermost shell. If it acquires noble gas
configuration by accepting requlisite number of
electrons, then what would be the charge on the lon
so formed?

It will acquire negative charge and value will be equal
to -2 because to attaln noble gas configuration, It
requires 2 more electrons.
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Ans.
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Q18.

Q19.
Ans.

Q20.

Q2L

Ans.

Q22.
Ans.

Q23.

Ans.

Q24.

Ang.

Q 25.

Q26.

Which of the two would be chemically more
reactive: element A with atomic number 18 or
element D with atomic number 16 and why?

Electronic canfiguration of ;A = 2. B. B. It would be
chemically Inert due to its complete octet.

Electronic configuration of .\D=2.8.6

To complete its octet. it will gain 2 electrans.
Therefore, it will be more reactive.

In the notation of nitrogen 4N, what do the
numbers 14 and 7 denote?

. The number 14 represents Its mass number and

7 represents its atomic number.

If Mg?* has 12 protons and 12 neutrons, what Is its
atomic number and mass number?

Atomic number = p = 12,

Mass number=n+p=12+12=24

Write the mass number of neon and argon from the
data given below:
Number Number
Elements of Protons of Neutrons
Neon 10 10
Argon 18 b

. Mass number = Number of pratons

+ Number of neutrons
For Nean, mass number = 10 + 10 = 20
Faor Argon. mass number «= 18 + 22 = 40
An atom of an element is represented as JX. How
many electrons and neutrons are present in this
atom?
Number of electrons = 9 « Number of protons
= Atomlic number

Also. number of neutrons = mass number

—atomlc number«19-9=10
Define Isotopes.
Isotopes are atoms of the same element which have
different mass numbers.
Is it possible for the atom of an element to have 1
elactron, 1 proton and no neutrons? If yes, name
the element. (NCERY EXEMPLAR)
Yes, protium (|H) ls an tsotope of hydrogen that hag
1 electron, 1 proton and na neutran.
Identify the pair of isotopes from the following 18X,
17, 17X,
16X and T/X are Isotopes as they have same atomic
number but different mass number.
Will 3¢l and }/Cl have different valencies?

Justify your answaer. (NCERT EXEMPLAR)

. No, they will have the same valencles because they

are Isotopes and hence have same atomic numbers
and same number of valence electrons.

Study the composition of the two nuclel of two
atomic species L and M.

L = Protons 20, Neutrons 20

M = Protons 18, Neutrons 22

Glve the relation between the two.

Ans.

L « nucleons « 20 + 20 = 40

M = nucleons =18 + 22 = 40

Both have same atomic mass but different atomic
number. So. they are Isobars.

'@’ Short Answer Type-I Questions N

QL

Ans,

Q2.

Ans.

Q3.

Ans.

Q4.

Ans.

What are the limitations of J. . Thomson's model of
(NCERT EXERCISE)
(I) The resulis of experiments carrled out by other

scientists such as Rutherford's experiment could

an atom?

not be explained by this model.
(I) It couldn't explain the stability of the atom, lLe.
how positive and negative charge could remain

so close together.
What do you think would be the observation if the
u~-particle scattering experiment Is carried out using
a foll of a metal other than gold? (NCERT INTEXT)
If a-particle scattering experiment Is carried out
using a foll of any metal as thin as gold foll used by
Rutherford. there would be no change in observations

since. other metals are not so malleable and such a
thin fall ks difficult to abtaln. If a thick foll s used Instead
af thin one. then more a-particles would bounce back

and no Idea about the |ocation of posltive mass In the

atom would be available with such certalnty.

Draw a sketch of Bohr's model of an atom with

three shells. (NCERT INTEXT)
Bohr's Madel of an Atom:
Meshall (n=3)
s\ L:sholl (nw2)

\ K-shall (nw1)
Nucleus

N
O

Show diagrammatically the electron distributions
in a sodium atom and a sodium ion and also give
their atomic number. (NCERT EXEMPLAR)

Electronlc distribution of sodlum atom « 2, 8, 1

Electronic distribution of sodlum lonw 2,8 (11=1=10
electrans)

SInce. sodlum atom and sadlum lon contaln sama
number of protons, the atomic number Is 11 of
sodlum atom and sodium lon.
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Q5.

Ans.

Q6.

Ans.

Q7.

Ansg,

Qa.

Ans.

Q9.

Ans,

Glven below is a diagram of the nucleus of the atom:

8p
8n

(i) Complete the diagram to show the electronic
arrangement of this atom.
(ii) Write the electronic configuration of the

element.
8p
Bn

(ii) Electronic configuration =2.6

Find out the valency of the atoms represented by
the figures (i) and (ii). (NCERT EXEMPLAR)

(1)

0] (i)
Atom (1) has valency equal to zero as Its actet Is

complete, l.e. It hag 8 electrons In Its valence shell
Atom (i) has valency equal to 1 as it has 7 valence
electrons. It can galn or share 1 electron to become
stable.

Why do hellum, neon and argon have zero valency?

(NCERY EXEMPLAR)
Hellum has 2 electrons In Its valence shell whereas
neon and argon have B electrons in their valence
shells. Ag. they have maximum number of electrong
In thelr valence shells, they do not have any tendency
to galn or lose or share electrons with other elements.
Therefore, they have zero valency.

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

(1) Atomic number « Number of protons = 8
(Il) Charge on atom I zero because the number of

electrons Is equal to the number of protons.
The atom of an element has 9 protons, 9 electrons
and 10 neutrans.
(I) What is the atomlc numbor of the element?
(il) What is the mass number of the element?
(ill) Name the element and give its electronic
configuration.
(iv) Predict the valency of the elemant.
() Atomic number = Number of protons = 9
()  Mass number «= Number of protons - Number of
neutrons « 9 + 10 « 19

() The element is fluorine (F).
configuration is 2. 7.

Its electronic

(lv) Valency of fluorine = B—7 = 1

Q10. Give two points of difference between isotopes and

Ans.

QlL

Ans,

Ql2.

Ans,

isobars.
Basis of Isotopes Isobars
Difference P
Definition | These are the These are
atoms of same the atoms of
element different element
Atomic They have same | They have
number atomic number. different atomic
numbers.
Mass They have They have same
number different mass mass numbers.
numbers.
Chemical | Thelr chemical They have
and propertles are diffarent
physical similar but chemlcal
propertles | physical properties | and physical
are different properties.
(Any two)
Composition of the nuclel of two atomic specles 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 between the two species? (NCERT EXERCISE)
Mass number of 'X' w 6 + 6 w 12,
Mags number of 'Y = 6 + B = 14.
The specles are Isotapes as thelr mass numbers are
different but atomic numbers are same.

The two Isotopes of chlorine have mass number
35 and 37 and number of neutrons 18 and 20,
respectively, Which one will have a higher valency?
Do they have the same physical or chemical properties?

Number of protons In 38Cl = 35 -18 w17

Number of electrons « Number of protans « 17
Similarly, number of protons In 37Cl w 37 = 20 « 17
Number of electrong = 17

.. Both have same number of electrons. le. 17.
Hence, they will have the same valency, le. 1.

Since. both are Isatopes of chlorine, so they will show

the same chemical properties but may show somo

different physical propertles.
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Get More Learning Materials Here : &

@ www.studentbro.in



Q13. If bromine atom is available in the form of, say, two
isotopes -’;‘:Br (49.7%) and ggBr (50.3%), calculate
the average atomic mass of bromine atom.

(NCERT EXERCISE)

Sol Average atomic mass of Bromine
= (Atomlic mass of 22 Br x Percentage

Atomic mass of 5¢Br x Percentage]
+

100
_79x49.7+81x50.3 _ 3926.3+ 40743
- 100 100

8000.6
= =80.006
100 B0.006u

QU. (i) ldentify which of the following pairs are
Isotopes and which are Isobars? Glve reasons
for your choice.

20A 2980 55X, 35
() Do Isobars also have Identical chemical
properties like isotopes? State reason.

Ans. () %A and 38B are Isobars as they are atoms of
different elements having the same mass number.
19X and 83V are Isotopes as they are atoms
of same element (same atomlic number) having
different mags numbers.

() No. lsobars do not have identical chemical
properties, as they have different atomic
numbers and electronic configurations as well

’ Short Answer Type-Il Questions AV

Q1. Compare the proparties of elactrons, protons and

(if) Whole mass of an atom Is concentrated in its
centre.
(iff) Centre Is positively charged.

Ans. The observations are as follows:
() Most of the alpha rays passed through a thin
gold foll straight.

(i) Avery few rays returned back to the same path.

(iii) Some rays were deflected through larger
angles.

Q 3. Glve reasons:
(I) Mass number of an atom excludes the mass of
an electron,

(ii) Nucleus of an atom is charged.

(iii) a-particle scattering experiment was possible
by using gold foil only and not by foil of any
other metal.

Ans. (1) Because the mass of electron is negligible.
() Nucleus of an atom conslsts of positively charged
protons and neutrons which do not have charge,
hence net charge on nucleus Is positive.

() It Is because gold metal Is highly malleable and
very thin foll of gold was taken.

Q 4. Describe Bohr's model of the atom. (NCERT EXERCISE)
Ans. In 1913, Neil Bohr proposed a model of atomic
structure having the following postulates:

(I) Electrons revolve around a centrally located
heavy, small and posltively charged nucleus In
certaln discrete orblts.

(I While revolving In discrete orbits. the electrons do

ns.
(lif) These discrete orbits or shells are called energy
Properties | Electron Proton Neutron levels. These orbitals or shells are represented by
Digcovery | JJ. Thomson | E. Goldsteln J. Chadwick the letters K. L. M. No.. or the numbers 1. 2. 3. 4.....
Present Present Present
Location | around the Inslde the Inside the Q8. Compare all the proposed models of an atom glven
nucleus nucleus nucleus in this chapter. (NCERT EXERCISE)
Symbol (U p’ n
. Ans. J.J. Thomson Rutherford Baohr
Nature NEEBHVEE:V Pcl:_lsltlve*lj\/ Neutral . :
charge charge Atom consist [Atom consigt of The protons
Relative of @ sphare a small positively |are located Ina
charge ! L 0 of positive charged part. small nucleus
Absolute charge. called nucleus. at | at the centre of
-16 1 10MC | +16 w108 C 0 the centre. the atom.
charge &
he entlre mass
Relative /1838 u U 1u of an atom Ig
mass concentrated [n
the nucleus.
Absolite | o 1oakg | 167 v 107k | 167 « 10%kg
2l Electrons are |Electrons revolve |Electrons
(Any six) embedded In |around the revolve around
Q2. State the observations in o-particle scattering the sphere nucleus In clrculor [ the nucleus In
experiment which led Rutherford to make the ngoﬁm"’“ paths. discrete orbits
following conclusions: tHores: f”cﬂadt‘; nﬁt ]
(I) Most of the space In an atom Is ampty. ? energy.
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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Q9. Given below Is the atomic structure of an atom of

The positive | Size of nucleus These orbits < ; :

and negative |is very small as are called element {7A,according to Bohr's model of atom.

charges compared to the |energy

are equal in  |slze of the atom. |levels and

magnitude, Atom Is electrically [ represented

due to which | neutral by letters K. L.

an atom |s M.N .. ar the

electrically numbers 1. 2.

neutral 3. 4.

Q6. (i) Explain Bohr-Bury scheme for distribution of
electrons into different shells. () What is wrong with this structure of atom?
(ii) Draw the electronic structure of element X with (ii) Draw a correct representation of this atom.

SR Opber sy elment Fothmsne (iii) Write the chemical formula of the chloride of

this element.

Ans. () The element A Is Na has three shells K, L and
M but here anly 2 shells are given. Further. L-shell

Ans. () Bohr-Bury Scheme for Distribution of Electrons:

(@) The maximum number of electrons
present In_any shell of an atom Is given

by the formula 2. where 'm Is the cannot have more than B8 electrons but here
number of shells as counted from the 9 electrons are gjven.
nucleus e, first shell can accommodate (i) The correct structure is

2 electrons, second shell can accommaodate
8 electrons, third shell can accommodate

18 electrons and so on. KL
(b) Outermost orblt of an atem can

accommodate a maximum of 8 electrons.
(c) Electrons are not accommodated in a given
shell unless the Inner shells are filled le.
the shells are filled In a step-wise manner.
(i) Electronic Structures:

M

of +1and chlorine has a valency of ~1. Hence. the
formula of Its chloride Is ACL e, NaCL

Q 10.(I) Write the name of an element whose atom has

same number of sub-atomic particles. Draw the
atomic structure of the atom.
L /m L Tt . .
(ii) Draw atomic structure of an atom with same

number of electrons in L and M-shells.

X (Atomic number 16) = 2,86 Y (Atamic number 17) = 2,8,7 Ans. ([) Name of element Oxygen (l‘]E 0)
Q7. Anatom of an element has 7 electrons in its L-shell. Number of electrons « 8
(I) What Is its atomic number? Number of protons « 8
(1) State its valency. Number of neutrong =16 -8 =8

(Il1) Identify the element.
Ans. () Its atomic number will be equalto 2 +7 = 9.

() Its valency Is equal to one because It can galn
nog

1 electron to become stable.
() The element Is fluorine.

Q8. Two elements are represented as 33, X and 4.

(i) Write the electronic configurations of X and Y. () Name of element: Argon
(i) Which of these elements will lose and gain KL M
electrons? Atomic number (18) = 2. 8, B

(ilf) What Is the number of electrons an atom loses,

gains or shares called?
Ans. (I) Electronic configuration of X

(Atomic number = 17) Is 2, 8, 7.
Electronic configuration of Y
(Atomic number = 12) Is 2, 8. 2.

() Ywil lose 2 electrons and X will galn 1 electron.

(i) The number of electrons lost. gained or shared Number of electrons In L-shell = 8
by an atom Is called Its valency. Number of electrons In M-shell « B

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7
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(I) AsNahas1valence electron. thus It has a valency |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
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Q 11 What information do you get from the figure about the atomic number, mass number and valency of atoms X, Y

and Z. Give your answer in a tabular form ? (NCERT EXEMPLAR)
8p
X v 7
Ans. The tabular form Is as below:
Elértient Atomic Number | Mass Number {= | Number of Electrons Electronic Valdric
(= no. of p) no. of (p+n)) (= no. of p) Configuration v
X 5 5+6 =11 5 2.3 3
Y 8 g8+10=18 B 2.6 2
V4 15 15+16 = 31 15 2.8.5 3.5

Q12. Complete the table on the basis of information
available in the symbols given below.

() Sct (i) 12C  (iii) ggBr (NCERTEXEMPLAR)

Elements n, n,

Ang. Atomlc number Is written on the lower left slde
of the symbol of element whereas mass number
ls written on the upper left slde of the symbal of
element.

Number of protans (n,) = Atomic number of atoms
and number of neutrons (n,) = Mass number
= atomic number.

Elements n, n,
(1) 201 17 3517 =18
() 2c 6 12-6a6
(i) biBr 35 81-35 w46

Q13. In the following table, the mass number and the
atomic number of certain elements are given:

Eloments ~ Mass No. Atomic No.
A 2 1
B 3 1
C 3 2
D 6 E|
E 9 4
F 11 5
G 19 9
H 23 11

(i) How many neutrons are present in'F'?
(i) Which atoms are Isotopes of the same elemaont?
(lil) Which atoms will form positively charged lons?
(iv) Which is the atom of an inert gas?
(v) Which atom will form negatively charged lon?
(vi) Which of these has 11 electrons?
Ans. (I) Number of neutrons In'F'=11-5 = 6
(i) 'A"and 'B' are Isotopes of the same element.
() "D and 'H' vill form pasiltively charged lons,
(lv) Element 'C'ls an Ingrt gas.
(v) 'G' will form a negatlvely charged lon.
(vl) 'H' has 11 electrons.

G-TiP:

Q14. Sulphur dioxide (SO,) is a colourless pungent
smelling gas and is a major air pollutant.

(i) Write the electronic configuration of its
constituent elements ‘sulphur and oxygen'
(Given: 325, 160).

(i) Write the valency of sulphur and oxygen.

(i) Are sulphur and oxygen Isotopes of same
element? Explain your answer.
Ans. (I) Electronic configuration of sulphur (S) » 2.8, 6

and of oxygen (0) = 2. 6

(Ii) Valency of bath sulphur and oxygen is 2. as
they both have 6 valence electrons.

(iii) Isotopes are the elements having the same
atomic number but different mass numbers.
Therefore. sulphur and oxygen are not Isotopes.
as thelr atomic numbers are different

Q15. () Chlorine occurs in nature In two isotoplc forms
with masses 35 u and 37 u in the ratio of 3 : 1.
Calculate the average atomic mass of chlorine
atom on the basis of this data.

(ii) Give any three uses of Isotopes.
Ans. () Average atomlc mass of chlorine atom
w(35x3+37x1)/4
« (105 +37)/ 4
w142/ 4=355u
(Il) Uses of Isotopes:
(2) Anlsotope of uranium (uranlum-235) s used
as a fuel In nuclear reactors.
(b) An isotope of cobalt (cobalt-60) Is used In
the treatment of cancer.
(c) Anlsotope of lodine (lodine-131) Is used In the
treatmant of goltre.

under normal conditions and Is produced by neutron

Cobalt-60 Is o hard gray-blue metal that Is solld
bombardment of stable cobalt In a nuclear reactor,

@ www.studentbro.in

_— e e e e e e e e e e e e e e e e e e e e e



'@/ Long Answer Type Questions \)

Q L Observe the given figure and answer the questions
that follow:

a-particles

()

(i)
(iii)

(iv)
Ans. (i)

(I

(ii)

(v)

Gold atoms

Y e

- " -

N 5

m=0>C

Lg L
L]

Y™ T AT
Which experiment Is represented by the given
figure?
List three observations of this experiment.
State conclusions drawn from each observation
of this experiment.
What were the drawbacks of this model of an
atom?
Rutherford's u-particle scattering experiment is

Qa. (i)

(ii)

Ans. (i)

(ii)

TiP:
Permissible orbits are allowed energy states for an
electron In the atom.

Answer the following:

(a) What is the maximum number of electrons
that can be accommodated in the outermost
energy shell in an atom?

(b) An element has five electrons in the
N-shell which is the outermost shell. Write
its electranic configuration.

Show diagrammatically the electron distrib-

utlons In sedium, Llithium and aluminium atoms.

(a) The maximum number of electrons that
can be accommodated In the outermast shell
is B.

(b) The electronic configuration of element Is
2:8.8.5.

Electron Distributions in Na, Li and Al:

KL

K=2, L=l K=2, L=8, M=3
Na ] Al

K=2, L=8, M=1

represented by the glven figure.

Observations:

(a) Most of the fast moving a-particles passed
stralght through the gold foll

(b) Some of the a-particles were deflocted by

the foll by small angles.
(c) One out of every 12000 particles appeared

to rebound.
Concluslons:
(a) Most of the space inside the atom Is empty

because most of the a-particles passed
through the pold foll without getting
deflected.

(b) Very few particles were deflected from thelr
path, Indicating that the positive charge of
the atom occuples very Uttle space.

() A very small fraction of a-particles ware
deflected by 180°, Indicating that all positive
charge and the mass of the gold atom were

concentrated In & very small volume within
the atom.
Drawbacks: It can't explain the stabllity of an
atom. As per the model. revolving electrons
in orblts will undergo acceleration and radlate

energy. This will result In loss of energy of

electrons and finally they will fall Into the

nucleus.

Q 3. Explain with examples, (I) Atomic number, (ii) Mass
number, (iii) Isotopes and (iv) Isobars. Give any two

uses of isotopes.

Ans. (i)

()

(i)

(iv)

(NCERT EXERCISE)
Atomic number is defined as the number of
protons pregent in the nucleus of an atom. For
example. there are 6 protons in carbon. so the
atomic number of carbon is 6.

Masg number Is defined as the sum of the total
number of protons and neutrons present In
tho nucleus of an atom. For example. there are
6 protons and 6 neutrans In the nucleus of
carbon, so Its mass number Is 12.

Isotopes are atoms of the same element thus
having same atomlic number but different mass
number. For example. chlorine has two Isotopes
with atomic number 17 but mass number
are 35 and 37 represented as 2Cland 37Cl
respectively.

Isobars are such atoms which have the same
mass number but different atomic numbears,
Thus. Isobars are different elements. For
example. Ca has atomlc number 20 and Ar has
atomic number 18, but both of them hove mass
numbers 40 represented by ggca and ngr.
respectively.

Uses of Isotopes:

()
(1)

The cobalt-60 Isotope s used In tho treatment of
cancer.

The uranium-235 Isotope ls used as a fuel In
nuclear reactors.
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Q4. Complete the following table:

Number of
Atom Atomic symbol | Mass number | Atomic number [ gloctrons Pratons Neutrons
Sodium Na 23 M 12
Carbon 6
Oxygen 8
Potassium 39 20
Iron 56 26
Neon 10 10
Number of
Ans. Atom Atomic symbol | Mass number | Atomic number FRE— —— T
Sodium Na 23 il 1 i 12
Carbon C 12 6 6 6 6
Oxygen 0 16 8 8 8 g
Potasslum K 39 19 19 19 20
Iron Fe 56 26 26 26 30
Nean Ne 20 10 10 10 10

QS.Use the information to answer the following
questions:

Elements Pl RQ[RBIS | TV
Protonnumbers| 7 | 8 |10 11215118119

() Which of these elements have four filled
electron shells?

(ii) Which of these elements have a complete
outermost shell?

(ili) Which of these elemants have 5 valence

electrong?

(lv) Which of these elements have 2 valence
electrons?

(v) Write the valencles of each of the elemants.

KLMN
Electron distributionof V= 2, 8.8, 1
Thus, V has four filled electron shells.
() Electron distribution of R« 2, 8
Electron distribution of U= 2, 8. 8
Thus, R and U have a complete outermost shell
(l) Electron distribution of P = 2.5
Electron distribution of T= 2,8, 5
Thus, P and T have 5 valence electrons.
(iv) Electron distribution of S« 2, 8, 2
Thus, 5§ has 2 valence electrons.
(v) Electron distribution of Q= 2, 6
Valency of Pe B-5«3, Valencyof Q=B =62
Valency of R« 0, Valency of Sw 2
Valancy of T= 8~5= 3, Valencyof U=0
Valency of V w1

Ans. (I)

Q6.(i) Anelement X has atomic number 12 and atomic
mass number 26. Draw a dlagram showing the
distribution of electrons in the orbits and the
nuclear composition of the neutral atom of the
element. What is the valency of the element
and why?

(H) If this element X combines with another
element Y whose electronic configuration is
2,8,7,what will be the formula of the compound
thus formed? State how you arrived at this
formula?

Ans. (I) Nuclear Composition:
.+ Mass number = 26

%, p+ne26

But p « atomic number « 12

2 12+nw2b

=y No26=-12o14

Valency of this element Is 2 because It can
donate two electrons easlly to complete Its
octet and hence, becomes stable.

L\M

K

Ka2, =8, Ma2
Eloctron Distribution In tho Orbits
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() Y has electronic configuration 2. 8. 7. Therefare.
valency = 1. Le.. it is monovalent.

properties as chemical properties of elements
are related to electronic canfigurations. So. the
isotopes of an element are chemically similar.

¢ ! (ii) Atomic number of Argon = 18
>< Its electronic configuration will be 2. 8, B.
So. it has B electrons inits valence shell Hence,
+2 -1 its valency =8 — B =0 le. an atom of Argon has

Formula: XY

Q7. Give reasons for the following:

Ans.

Multiple Choice Questions

(i) Isotopes of an element are chemically similar.
(i) An atom of Argon has zero valency.
(iii) Noble gases have least reactivity.
(iv) Isotopes of hydrogen are chemically alike.
(v) lons are more stable than atoms.
(i) Isotopesofanelementhavesameatomic number
and electronic configuration. The elements
with similar configuration will have similar

zero valency.

(i) The atoms of noble gas elements have complete
outermost shells. So. they are least reactive.

(iv) Hydrogen has three isotopes JH. fH. 3H which
are chemically allke because they have same
atomic number, e, same number of valence
electrons.

(v) When an atom changes into an ion, either a
catlon or an anlon. the valence shell of the lon
has a complete duplet or an octet. So. lons are
more stable than atoms.

& Chapter Test

Q1. An u-particle has:

a. charge =+4, mass=2uU
b. charge=+2 mass=4u
C chargew+2 massw2u
d. charge=+4 mass=4u

Q6.

Assertion (A): According to Rutherford, very few
particles were deflected from thelr path, indicating
that the positive charge of the atom occuples very
little space.

Reason (R):The entire mass of an atom I8

Q 2. The isobars among the following is:
2 40, 23 b 16 18 concentrated in the nucleus.
i No 0 0
200 11 8 8 Case Study Based Question
C ]ZE(!JAI_ ]ZEE}K d 13 X '?.;,Y Q7. Atomic number and mass number are always

Qa.

Q4.

An atom of an element has two electrons in the
M shell. Identify its atomic number.
a. 10 b. 15 c.12 d 14

There are 42 protons and 53 neutrons in the atom of
an element. The element Is represented as:

95 53 42 02
8. X b X € X d oggX

whole numbers because they are obtuined by
counting whole objects (protons, ncutrons and
electrons). The number of protons in the nucleus of
an atom determines an element’s atomic number.
In other words, each element has a unique number
that identifies how many protons are in one atom
of that clement. For example, all carbon atoms
and only carbon atoms, contain six protons and
have an atomic number of 6.

Assertion and Reason Type Questions

Directions (Q Nos. 5-6): Each of the followlng questions
consists of two statements, ane (s Assertlon (A) and the other is
Reason (R). Select the corract answer to these questions from the
codes (a), (b), (c) and (d) as given below:
a. Both Assertlon (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
Reason (R) Is not the correct explanation of
Assertion (A).
c. Assertlon (A) Is true but Reason (R) Is false.
d. Assertlon (A) Is false but Reason (R) Is true.

Q5. Assertion (A): The mass number of an atom Is the
sum of number of protons and neutrons it cantains.
Reason (R): The mass number of an atom can never
be smaller than the atomic number.

The mass number is the number of neutrons in
an atom of a specific element plus the number of
protons in an atom of that element. For example,
the mass number of o regular curbon ntom is 12,
since a curbon utom has 6 protons and 6 neutrons
in ity nucleus. The mass number is npproximately
equal to the atomic mass, which is the mnss of
o single atom of an element measured in atomic
mass units (amu).

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

(i) The mass number of an atom Is because of:
a. electrons and protons
b. electrons and neutrons
¢. neutrons and protons
d. electrons, neutrons and protons
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() For an atom of given element, the number of
electrons is equal to:
a. the number of protons + the number of
neutrans
b. the atomic number of element
c. the number of pratons - the number of
neutrons
d. the mass number of element
(iil) Which of the following Is not true for atomic
number?
a. It indicates the number of protons In the
nucleus.
b. Itls represented by Z
c. Itls Identical with mass number.
d. It ls constant for a glven element.
(iv) Which of the following is not true for 27 Al?
a. It has 14 neutrons.
b. It has 13 protons.
c. 27 Is the mass number.
d. 27 is the atomic number.

Very Short Answer Type Questions

_ s m—e—e—-——————r——_—-—-r—_-r-:G—--_-Gr-:r-_-—-—|,:r-r-—rGr—-—:-—-r-—-rr-—-—-—r—-:—r-.-_,,-—-—----—-—--— "7

Q 8. Explain why chlorine has relative atomlc mass
of about 35.5u?
Q9. If Z=3,what would be the valency of the element?

Short Answer Type-I Questions

Q 10. (i) What is an octet?
(ii) The diagram shows the electronic configuration
of an element X.

How many protons does the nuclous of the atom
contain?

Q 1. What were the conclusions of Rutharford's a-particle
scattering experiment ?

Q 12. What are Isotopes? Write the Isotopes of carbon
and chlorine.

@ o plectron

Short Answer Type-II Questions

Q13. Define mass number and atomic number. How
are these represented around the symbol of an
element? The mass number and atomlc number
of an Isotope of Uranium (U) are 235 and 92
respectively. Calculate the number of protons and
neutrons in the nucleus of the atom.

Q 14. (i) What was J. J. Thomson's model of an atom?

Also, state its limitations.

(ii) Which of the following are isotopes and
which are isobars? Argon, Protium, Calcium,
Deuterium.

Q 15. State three rules suggested by Bohr and Bury for
the distribution of electrons into different orbits
of an atom.

Long Answer Type Questions

Q16. (i) The element boron occurs in nature as two
isotopes having atomic masses 10 u and 11 u.
What are the percentage abundances of these
isotopes in a sample of boron having average

atomlc mass of 10.8 u?
(ii)) Drawthe electronicstructures of sodium (atomic
number = 11) and lithlum (atomic number = 3).

Compare the structures and state one similarity
and one differonce between them.

Q17. (i) Compare the properties of elactrons, protong
and neutrons.
(il) Explain why 3y and jHe are not considerad
isotopes.

(iii) Which subatomic particle was not present In
Thomson's model of the atom?

(iv) State one drawback of Rutherford's model of

L
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