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i S.Et;m " Multiple Choice Questions (M.C.Qs)

[ Tick mark (") the correct answer: !

| 01.  In an atom number of protons and neutrons are added to obtain:

fa) number of electrons (b) number of nucleons

{c) the atomic number of element {d} number of isotopes
. 02, ' If the proton number is 19, electron configuration will be:

(@) 2,8,9 (b) 2,881 (c) 2,81 (d) 2,83
_03. If the nucleon number of potassium is 39, the number of neutrons will be:

(a) 39 {by 19 fc) 20 (d) 29
- ﬂ# . The isotope C-12.is present in the abundance of:

(@) 96.9% (b) 97.6% (c) 98.8% (d) 99.7%
05. Electronic configuration is a distribution of:

{o) proton {b} neutron . fc) electron {d} positron
. 06.  Which one of the following is most penetrating?

{o) Electron {b) Proton *‘(c) “Alpha particle {d) MNeutron
- 07. . How many subshells in a L shell?

{a) one (b) two fc} three {d) four
_08.  De Broglie extend the wave-particle duality to an electron in:

(a) 1920 (b) 1922 fc) 1923 (d) 1925

. 09.' Name the material of screen used in Rutherford atomic model:
{a) aluminum foil {b) zinc sulphide fc) sodium suiphide (d} aluminum sulphide
10. . Which rays are used for sterilization of medical instruments: '

{a) o-rays {b) p-rays {c) y-rays {d) yx-rays

11. The word atom is derived from o Greek word ATOMOS means:
{a) unbreakable {b) indivisible fc) inconsequential (d) insignificant

12. The word atom is derived from a ward ATOMOS, which was first described by Greek
philosopher:
{a) Socrates {b) Aristotle {c) Plato {d)} Democritus

13. Democritus belief that all matter consists of very small indivisible particles which are
known as:
{a) atoms {b) molecules {c) ions {d) electrons

14.  This English chemist suggested the fundamental atomic theory.
faj J.J. Thomson {b) John Dalton {c) William Crooks (d) M. Faraday
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15. | The first subatomic particle, electron, was discovered by:
(a) M. Faraday & Chadwick (b) J. J. Thomson & Rutherford

{c) M. Faraday, J.J. Thomson & Chadwick  (d) M. Faraday, William Crooks & J.J. Thomson
16. | Goldstein and Ernest Rutherford identified the subatomic particle,:

{a) electron {b) proton (c) neutron {d) nucleus
17.  The third sub-atomic particle, neutron, was revealed by:
(a) J.). Thomson  (b) William Crooks () Chadwick (d) Rutherford
{ 18. . Which particle is the lightest in the following?
{a) Electron {b} Praton {c) Meutron fd) o — particles
19. It was discovered in discharge tube experiment.
{a) o — particles {b) Heutron fc) Proton (d} Electron
20. Cathode rays consist of fast moving:
~ (a) atoms - (b) electrons (c} protons (d) neutrans
. 21. . In discharge tube, cathode rays travel in straight line from:
i fa) cathode towards anode : {b) anode towards cathode
{c) cathode to all directions {c) anode to all directions
22.  Which one of the following has a negative charge? ;
o fa) Heutrons {b) Pratons {c) Electrons {d) Hucleus
|23, The charge and mass ratio (e/m) of cathode particles (or electrons) is:
(a) 1.7588 = 10" coulomb per gram (b) 6.63 x107"Js
 fe) 911 10 coulomb per gram (d)1.67 = 107" Js
: z:i Cathode rays ( or electrons) can produce mechanical pressure indicating they possess:
fa) mass {b} charge fc) potential energy (d) kinetic energy
- 25, Which one of the following particles has positive charge?
~ (a) Neutrons {b) Protons {c) Electrons {d) HNucleus
'26. | Goldstein justify that atoms are elegtrically: _
(o) positive {b) negative {c) neutral {d) HNone of these
| 2?_ " In discharge tube, canal rays (or protons) travel in straight line from:
o (a) cathode towards anode (b) anode towards cathode
{c) cathode to all directions {c) anode to all directions
| 28.' The charge and mass ratio (e/m) of protons is: .
{a) is much smaller than an electron {b) is much greater than electron

{c) is equal to the e/m ratio of electron {d) Mone of these
~29. The mass of a proton is 1836 times more than the mass of:

{a) atom {b) neutron fc) o — particle {d) electron
.30. In 1932, he become successful to discover Neutron.
 (a) Goldstein (b) J.J. Thamson = (c) Rutherford (d) Chadwick
31, The neutrons have:
{a) negative charge (b) positive charge (c) no charge {d) Mone of them
32. - The mass of a neutron is aimost equal to that of:
{a) proton {b} electron {c) nucleus {d) All of them
33. These particles are most penetrating in matter.
{a) protrons {b} neutrons {c) electrons (d) atoms
34. All atoms can be identified by their:
{a) number of protons they contain {b) number of neutrons they contain
{c) number of electrons they contain (d) atomic shells
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35. ' The number of protans in the nucleus of an atom is called:
(@) atomic mass {b) atomic weight (c) atomic charge (d) atomic number
36,  Atomic number represented by:

(a) N (b) NA fe) L {d} Mone of these
37.  The elements are identify by their: N
{a) atomic weight (b) atomic number (c) atomic mass (d) wvalency
38. Different elements have different atomic numbers because of different number of:
{a} protons (b) electrons fc) neutrons {e) shells
39. Atomic number of Carbon (C) is 6. Each carbon atom has:
{a) 3 protons & 3 neutrons {b) 3 protons & 3 electrans
{c) 6 protons & ﬁ neutrons {d) 6 protons & 6 electrons

40. The total sum of proton and neutrons in the nucleus of an atom is called:
{a) atomic weight (b) atomic number (¢) mass number fd) wvalency
41.  Mass number represented by:

{a) N fb) MNa fe) L (d) A
42. The sodium (Na) atom has Z = 11 and mass number A = 23, It has:

{a) 11 protons and 12 neutrons {b) 11 protons and 23 neutrons

{c) 21 protons and 11 neutrons fd) 12 protons and 11 neutrons
43, Uranium, Radium and Polonium are:

{a) metals {b) non-metals .

(¢) radicactive elements (d) gases

44. - An atom consist of a positively charged, dense and very small nucleus containing protons
and neutron. The entire mass is concentrated in the nucleus of anatom. It is a postulate of':

{a) Rutherford Atomic Model {b) Bohr's Atomic Model
{c}) Modem Atomic Model {d) Mone of them
45.  The electrons are revolving around the nucleus in circular paths. These circular paths
are known as: '
{a) orbits (b} shells fc) Both ‘a' & ‘b’ {d} Mone of them
46. The energy levels are represented by an integer (n= 1, 2, 3....) known as:
fa) Avogadro's number fb) atomic number
{e¢) mass number {d) quantum number
47.  The emission or absorption is discontinuous in the form of an energy packet calied:
{a) gquantum (b) photon {e) Both 'a’' & 'b' {d) Mone of these
48. In 1900, quantum theory was presented by:
fa) Meil Bohr {b) Max Planck {c) Louis De Broglie (d) Schrodinger

49.  He proposed a relationship between mass and energy to explain the photoelectric effect

by wave-particle duality as E = mc”.
{a}) Louis De Broglie (b) Albert Einstein (¢} Schrodinger (d} Max Planck
50. He proposed a hypothesis that all matter has particle as well as wave nature at the
submicroscopic level,
{a) Louis De Broglie (b) Albert Einstein (¢} Schrodinger fd) Max Planck
51. M shell has:
{a) 1 subshell {b) 2 subshells fc) 3 subshells {d) 4 subshells
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52.  The maximum number of electrons that can be accommodated in a shell is represented by

the formula:
{a) 2n (b) n’ {c) In’ (d) n’
53.  The electronic configuration of oxygen is:
(@) 1¢ 25" 2p' (b) 18" 25" 2p° (c) 1s' 25’ 2p’ (d) ' 1s* 25 2p*

54 Electronic configuration of sedium is:
(@) 1828 2p" 3% 3p" (b) 157257 2p"3s'3p' (c) 157267 2p° 3’ (d) 15" 25 2p' 38
| 55. | Isotopes are atoms of the same element having the:
. fa) same atomic number but the different mass number
{b) same atomic number and mass number
{e) same mass number but different atomic number
© (d) Both‘a'& ‘b’
Eﬁ | Isotopes have the:
{a) same number of neutrons but different number of electrons
{b) same number of neutrons but different number of protons
fc} same number of protons but the different number of neutrons
{d) Both ‘a’ & 'b"
'57.| Isotopes have the:
fa) same physical properties but different chemical properties
(b} same chemical properties but different physical properties
{c) same chemical and physical properties
{d) Mone of them
' 58.  Hydrogen has:
fa) two isotopes {b) three isotopes (c) four jsotopes (d) No isotopes
'59 . Carbon 13 possess: ) . '
{a) 6 protons and 7 neutrons {b) 6 protons and 6 neutrons
fc} 7 protons and 7 neutrons {d) 7 protons and 7 electrons
| 60. . Cholrine has: ' .
fa} two isotopas {b) three isotopes. (c) four isotopes (d) MNo isotopes
M Number of protons + Number of neutrons of an element is: '
' fa} atomic number (b} formula number (c) mass number {d) isotopes
62.  A-Zindicates the number of:
fa) electrons {b) protons (c) neutrons (d) o - particles

.
{fa) (18| o) 21 fa) 3L| (o) 41| (d) 51| () |6L]| (o) )
(b} (22! {d) 22 f¢) 32! (o) 42 (a) 52.| (B) | 62| (c)
fe) |13 fa) 23 (o) 33 (b) 43. (c) |53.| (b)
{fc) {14 (b) | 24.| (d) 34.' (o) 44.! fa) | 54.| (d)
| fe) (15| (d) 25 (b) 35 (d) :45.] (c) iss. fa)
(@) (16 (b) 26 () 36 (c) 46 (d) |56.] (d)
(b)) 170 (¢ 27 (b) 37 (b)) 47! () (57| (b) |
' fc) |18 (o) | 28. (o) 38 (o) 48 (b} | 58.| (b) '

EBBSRBRRERE

i

fb) ‘19| (d) 290 {d) 39. (d) 49.| fb) | 59.; (a)
fe) 120 (b) 30. (d) 40. fc 50.| fa) | 60. | LN
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‘What do you know about atoms? |

Ans:  Atoms: The word atom is derived frurn a Greek word ATOMOS means
indivisible, which was first described by the Greek philosopher
Democritus, Democritus believed that all matter consists of very small
indivisible particles which are known as atoms. Johan Dalton an English
school teacher and chemist suggested the fundamental atomic theory,
which explains that all elements are made up of indivisible particles
called atoms. Dalton assumed that no particles smaller than an atom
exist, but by the passage of time, new experiments show that an atom
is composed 'of even smaller particles which are known as subatomic
particles. After that these subatomic particles were discovered and named-electron, proton
and neutrons.

Whumm'ﬂmmn, proton and neutron? |

Ans: At the end of the 19" century sub-atomic particles were discovered by different scientists.
First subatomic particle ‘electron’ discovered by M. Faraday, William Crooks and J.J. Thomson,
the second sub-atomic particle ‘proton’ identified by Goldstein and Ernest
Rutherford, while the third sub-atomic particle ‘néutron’ revealed by
Chadwick.

- H"hﬂt ‘does ﬂu!'ton s ntumlc tim:lry Hp!'ﬂln? ]

Ans: Dalton's atomic theory explains the chermcal nature of matter and the
- pxistence of indivisible atoms, but all of these findings- were a milestone
in the knowledge of atomic structure which we have now.

dAns;: m;werj_ of Electrons: Electron is the ilghtest parh::le carrying I'!
negative charge in an atom discovered by J.J. Thomsan and William Crooks.
Discharge Tube Experiment and the Cathode Rays: The apparatus | '
used for this type of experiment is called a discharge tube which i
consists of a glass tube fitted with two metal electrodes connected to a
high wvoltage source and a vacuum pump. When electrodes inside
evacuated, discharge tube are connected with a high voltage source at
very low pressure (1mm.of Hg), as the high voltage current start passing
between electrodes a streak of bluish light originate and travel in a
straight line from the cathode (-ve electrode) to the anode
{+ve electrode), which cause glow at the wall of the opposite end.
These rays are called cathode rays.
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Discharge Air at very
 Tube Low Pressure Green Glow
. s T E N RN l " I

k‘ _CathodeRays. _.__..-f'"\ |

. Cathcde "‘ Avade

To Vatuum Pump

-—H-H_n,h Voltage Generator

J.J. Thomson justified that these rays were deflected towards the pomtwe plate in an electric
and magnetic field which shows that these rays possess negative charge due to this negative
charge, the particle was named electron. These electrons were obtained from the gas in the
discharge tube which proves that electrons are constituent of all matter.

_.-"-‘ Direction of ™
I Cathode cathade ray Anode
—_— & |

Gas
discharge
e tube

m ﬂlscribl t.'rl praprrtms af Eathnde Rﬂys

Ans: Ecmr_us_qf_f;ﬂbﬂdf_ﬁﬂﬂtfm—n:ﬂl:

(i)  They travel in a straight line from the cathode towards the anode.

(i) They produce a sharp shadow of an opaque object placed in their path.

{iify They have a negative charge and bend towards the positive plate in electric and a
magnetic field. _

(iv)  These rays when striking with glass and other material cause material glow.

(v) The (e/m]} charge and mass ratio. of cathode particles is 1.7588 = 10" coulomb. per
gram. This is the same for all electrons, regardless of any gas in the discharge tube.

(vi)  They can produce mechanical pressure 1n-d|ca'r.1ng thew_.r pnssess kinetic energy (K.E).

e T — s e A b — |

Describe Ga!dstein’s experlment j"nnr the d'rsrnver_-.-r of pr‘utm'.ls 1 v

Discovery of Protons: The proton is a positive charge partlclf:
discovered by Goldstein in 1886. J.J. Thomson investigated the
properties of proton in 1897. Protons were observed in the same
apparatus of cathode rays tube but with a perforated cathode.
Goldstein discovered that not only negatively charge cathode rays but §
positively charge rays are moving in the opposite direction of [*
perforating cathode. These positive rays pass through the holes of the :
cathode, where they strike cause the glow of the tube. These rays G-:.'dsrein
named Canal rays (proton).

Canal rays are not emitted by anode, but they are the result of striking electron with residual
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gas molecules in the discharge tube. Electrons ionize the gas molecules as follows.

M+g — 3 M + 28

Goldstein justifies that atoms are ' mstiverss =
electrically neutral, while electrons carry a | anode ""'“;"“‘*‘ Ferforated cathode

negative charge. [t means for each electron | \ | . o X fed Glow
there must be one equivalent positive | —H]H 'gz ‘[”

charge to neutralize that electron. This
particle is called proton and it is a " el
fundamental particle of all atoms. !

H_}gh Voltage source

Q.7 Writ: h"li pmpe-rtfes nf cana.! rays.

Ans: Properties of Canal Rays (Protons)

{i) They travel in a straight line from the anode towards the cathode.

(i) They produce a sharp shadow of an object placed in their path.

(iii) They have a positive charge and bend towards a negative plate in an electric and
magnetic field.

(iv) The (e/m) charge and mass ratio of positive particles are much smaller than an
electron. It varies according to the nature of gas present in the tube.

(v) The mass of a pmton is 1836 times more than an electron.

Wb«e Chadwick's expermnt for t.l‘:e d.iscwery of neutrons. _J

S 2 S— T, ———

Ans: Discovery of Neutrons: In 1920 Rutherford predict that an atum must
possess another neutral particle with an equivalent mass of a proton. _
Different scientists started working on this neutral particle. Later in B
1932, Chadwick becomes successful to discover Neutron. Chadwick |
found that when alpha (a)particles bombarded on Beryllium some
penetrating radiations were given out. Chadwick suggested that these
radiations were due to material particle with a mass comparable to
hydrogen atom but have no charge. These radiations (particle) are
called Meutron. It can be expressed in the Equatiun as follows.

‘Be+ He——— T C+,
The neutron is a fundamental part of an atom, pra'sent in the nucleus with proton and includes
in atomic mass.

I v —
th .‘enst fnurt ff.-:n_pertres uf neutrons . - |
Ans: Properties of Neutrons
(i) The neutrons are neutral particles.
(i) They have no charge,

(i)  The massof a neutron is almost equal to that of a praton.
(Iw) These particles are most penetrating in the matter,

neutron?

L R A T

Eﬁtmr: Number (Z) and Mass Number (A) are r;{::.‘_tad to the number. afprﬂ!cl'l :lilf f

Ans:  An atom consists of three particles electron, prutdn and neutron. All atoms can be identified
by their number of protons they contain. No two elements have the same number of protons.
Atomic Number {Z): The number of protons in the nucleus of an atom is called the atomic
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number. The atomic number represented by Z. The T~ e ]
elements are identified by their atomic number. Different | Mmber of protoas

+ and nuetrons in atom

elements have different atomic numbers because of the | \
different number of protons. In neutral atoms number of ! A
Z X_

protons are equal to the number of electrons, so the atomic | et el
number also indicates the total number of electrons outside | 1 represent atom
the nucleus. For example, the atomic number of Carbon(C) |, vober st

is 6. It means that each carbon atom has 6 protons and 6 | Mumber of peotons
electrons in it. v
Atomic number = Z = Number of proton in nucleus '
= Total number of electron around nucleus ©= 12

Atomic number (Z) is written as a subscript on the left-hand . & C
side of the chemical symbol e.g C,. Some other examples | tpows @

- | Gneutrons i@
are as follows: electrons @

Li, O,, H, N

Mass Number (A): The total sum of proton and neutrons in the nucleus of an atom is called
the mass number. The mass number represented by A. For example, the mass number (A) is
written as a superscript on the left-hand side of the chemical symbel. e.g } Na.
Mass number = A = number of protons (Z) + number of neutrons (N) OR
Mass number A=F+N
And the number.of neutron MN=A-Z

If all atoms have the same ﬁ;danmtn-t purt:cles, then w;;tm atoms of one
element different from the atoms of another element? OR
How does an atom of carbon(C) is different from an atom of Nitrogen (N)?

Ans: Normally, the number of electrons is equal to the number of protons, which makes atoms
+ electrically neutral. The number of protons in an atom is the defining feature of an atom. It's
what makes ane element different from another. The number of protons in an atom is called
its atomic number. The number df protons in an atom determines what element we have. For
. instance, nitrogen has seven protans, carbon has six.

= %\

SRFA Do you know any element which has no neutron in its atom? |

Ans: There is only one stable atom that does not have neutrons. It is an isotope of the element
hydrogen called protium. Protium, which contains a single proton and a single electron, is the
simplest atom. All other stable atoms contain some number of neutrons.

GREN What are radioactive elements? | |

Ans: Radioactive elements are unstable isotopes that release subatomic particles or energy as they
decay.
For example, uranium, radium and polonium.

Describe Rutherf ord’s fﬂﬂfj foil) experiment for the discaver.\'.'.i.'lf- . I
_ thenucleus. T

Ans: Rutherford Atomic Model: Lord Rutherford in 1911, carried out series of |
experiments and proposed a new model for the atom.

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 44 of 192)



For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp
CHEMISTRY (EM) NOTES FOR CLASS 9™ (FOR SINDH)

Chapter-2 Atomic Structure
Experiment: Rutherford took a thin sheet of gold and bombarded it with alpha (o) particles
obtained from a radicactive element (like Polonium). These rays scattered from the atom and
examined on a zinc sulphide (Zn5%) screen.
Observations:
(i Most of the particles passed straight and undeflected through the sheet and produced
illumination on the zinc sulphide screen.
(ii) Very few alpha (o) particles undergo small and strong deflection after passing through
the gold sheet.
(i)  Avery few alpha («) particles {one of 8000) retraced their path,

Rutherford’s Gold Foil Experiment Observation Interpretation

Most o particles travel The atoem 1% mastly
thraugh the Foil armpty space

unceflected

The nucleus is
Same o particles are . i
deflected by small positively charged, |
angles as 15 the o particle |
i
!

The nucleus carries
‘pﬂ.nrtl:.:::ﬂ:mzin;d mast of the atom's
fream the fall Mmans
Conclusion:
{i) According to Rutherford an atom consists of two parts nucleus and an extra nuclear
part.

{ii)  Majority of the alpha particles passed a straight line and'un-deflected, show that mast
volume occupied by an-atom is empty.

(i)  Alpha particles are positively charged and their deflection indicates that the center
of atom has a positive charge, which is named as a nucleus.

{iv}  The mass is concentrated in the nucleus and the electrons are distributed outside the
pasitive charge nucleus.

v The electrons are revolving around the nucleus in the extra nuclear part in orbits.

Atomn of metal foil

Beam of Alpha Majarity of alpha-rays
19
e Few
Nﬂhiﬂ 7 few
Particles 19
19

An atom
of Gold

A pictorial description of bombardment of alpha pnrticlﬂ on guld iu’ll
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Q.15 Whﬂt are the postulates of Rutherfard s Atomic Model? |
Ans: Main (Iimportant) Postulates of Rutherford's Atomic Model

(i) An atom consists. of a positively charged, dense and very small nucleus containing
protons and neutron. The entire mass is concentrated in the nucleus of an atom.

(i} The nucleus is surrounded by a large empty space which is called the extra nuclear
part where the probability of finding an electron is maximum.

(iii)  The electrons are revolving around the nucleus in circular paths with high speed

: (velocity).
(iv) These circular paths were known as orbits (shells).
(v) Anatom is elect rically neutral because it has an equal number of protons and electrons,

= Rm}mfurd’s Model of Atoms |

L )
e NUCGLELS
v T WELITROM
[ v el PRITON
ELECTRON
\‘) ORBITS
G N __ ELECTRONS

(vi)  The size of the nucteus 15 very small as com pared to the size of its original atom.

Describe weaknesses (defects or drawbacksj af Ruﬂmford 5 ntmk model. J

Ans: MM:EM&

(i) Rutherford did not explain the stability of an atom,

(i) In Rutherford’s atomic model the negatively charged electrons revolve around the
nucleus in a circular path and emit energy continuously. They must fall into the nucleus
because of the constant emission of energy.

(iii)  If the revolving electron continuous emits energy, then there would be a continuous
spectrum but fn contrast to it, we get a line spectrum from the atoms of elements.

e e—

Q.17 Dtﬁne Spettrum

Ans: A beam of light is allowed to pass through a glass prism, it splits into several colours. This
phencmenon is called dispersion and the band of colours is called a spectrum, which is
classified according to its wavelength,

There are two types of the spectrum: Emission spectrum and Absorption spectrum.
The emission spectrum also has two types:  Continuous spectrum and Line spectrum.

Describe the main pastu!dtes l:lf Bnhr 5 Aramrc Mpde!' ﬁ

e e —————— e e s s

Ans: Bohr's Atomic Model: In 1913 Meil Bohr proposed another atomic model. This atomic model
was different in this manner that it shows two folds, first to remove the defects of Rutherford
atomic model and second explain the line spectrum of Hydrogen atom based on the quantum
theory of Max Planck,
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Main (Important) Postulates of Bohr's Atomic Model: Miel Bohr
proposed the following postulates for atomic structure.

(i The atom has fixed orbits in which a negatively charged
electron is revolving around the positively charged nucleus.

{ii) These orbits possess a certain amount of energy which are
called shells and named K, L, M, N shells.

{iif}  The energy levels are represented by an integer (n= 1, 2, 3....)
known as the quantum number, this quantum range starts from
the nucleus side, where n =1 is the lowest energy level.

{ivi  Electrons are revolving in particular orbits continuously, but

;  they do not emit or absorb energy.

iv) When an electron jumps from a lower energy level (E,) to a higher energy level (E,), it
absorbs energy.

(vi)  When electrons jump from higher energy level (E;) to lower energy level (E,), it emits
energy. '

{vii) The emission or absorption is discontinuous in the form of an energy packet called
Qj.lanl.l..m or Photon.

(viii) The AE difference in energy of h1gher (E,) and lower (E;) energy level.

AE = E, - E,
AE = Bh = 1 photon
Here ‘h’ is planks constant, its value is 6.63 = 10 *Js and ‘8’ 1s a frequency of light.

(ix)  Stationary state were present in those orbits in which the angular moment of an

electron would be an integral multiple of h/2 =.
= nh/2 n (where n = no of orbits h'= Planks constant  m = mass of electron)

Increasing

energy
of orbits

Niel Bohr's Atomic model

A photon is emitted
with energy E = Bh

mxﬂuh the limitation of Bohr's Atomic Model. J

(i) Bohr's model of an atom failed to explain the Zeeman Effect (effect of magnetic field
on the spectra of atoms).

{ii) It also failed to explain the Stark effect (effect of electric field on the spectra of atoms).

(tii} It deviates from the Heisenberg Uncertainty Principle.

{iv) It could not explain the spectra obtained frr:vm I.arier atoms.

iv) It explains the monoelectronic species like H' La B

Mwhar is quantum? J

Ans: Adiscrete quantity of energy proportion that can exist independently,
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" i Seh Chapter-2 Atomic Structure '\

a.21 th:hparﬁﬂesshwtﬂemssofunatom’ J

” Protons and neutrons are the fundamental pamr:les whose masses are mainly responsible for
the mass of an atom,

G ER Describe the modern theories of atomic structure. J

m Modern Theories of Atomic Structure: In the year 1900 Max Planck |
proposed the quantum nature of radiations and energy ina photon wave |
E = hu as quantum theory. This quantum theory accepted by Albert [
Einstein in 1905 and proposed a relationship between mass and energy [
to explain the photoelectric effect by wave-particle duality as E = mc’. |
In 1913 Miel Bohr continued to use quantization of radiation with the
angular momentum of electrons. Bohr predicted and explained the line
spectrum of a Hydrogen atom.
De Broglie Mypothesis: In 1923 Louis De Broglie extended the wave
particle duality to electron, and proposed a hypothesis that all matter
has particle as well as wave nature at the submicroscopic lEvel De Broglie combined the
Einstein and Planck equations and argued that if,

E=hu where E = energy, h = Plank’s constant, v = frequency of light

And E=mc where E = energy, m = mass, ¢ = speed of light
Then ;

ho=mc OR ov= mc‘fh
A= himo -
The wave nature of a particle is quanuﬁed by De-Borglie
wavelength defined as & = h/p where p is the momentum of
the particle.
According to -De-Borglie a light, or any other
electromagnetic wave, can also exhibit the properties of a
particle, similarly, a particle should also exhibit the :
properties of a wave, and those two nature Aare | pe proglie wave duality hypothesis
interchangeable. -
Schrodinger Atomic Model: In 1926 Erwin Schrodinger, an Austrian physicist, took Bohr's
atomic model one step forward. Schrodinger used mathematical
equations to describe the likelihood of finding an electron in a certain
position. This atomic model is known as the quantum mechanical model
of the atom. Schrodinger model is just an improvement of Bohr's
atomic model. He took an atom of hydrogen because it has one proton
and one electron, He proved mathematically that electron can be found
in different position around the nucleus and determined by probability.
(i) The quantum mechanical model determines that electron can
be found in various location around the nucleus. He found
electrons are in orbit as an electron cloud.
{it) Each energy subshell in an orbit has different shapes which determine the presence of
electron.
{1ii) Different subshells of orbitals are orbitals named as s, p, d and f with different shapes
as s is spherical and 'p’ is dumbbell-shaped.
{tv)  The numbers and kind of atomic orbitals depend on the energy subshell.
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Chapter-2 Atomic Structure
According to the quantum, mechanical model, the probability of finding an electron within a
certain volume of space surrounding the nucleus can be represented as a fuzzy cloud. The
cloud is denser the probability of finding an electron is high which are called atomic orbitals.

lehn shells and subshells. |

-Ams:  We know that nucleus is present in the centre of an atom and around the nucleus electrons are
revolving. These electrons are revolving around the nucleus at different levels according to
their potential energy.

Concept of Shells: The Energy levels or shells or orbits are all possible paths on which
electrons are revolving around the nucleus which shows by 'n’. These shells are named K, L, M,
N, 0, P with quantum numbers n = 1, 2, 3, 4, 5, 6 respectively. These shells have a definite
amount of enc gy by means of decreasing shown order as they become away from the nucleus.

e

K shell

Positively charged
nucleus

N — Shell (Energy Level)

The first energy level is K shell has less energy.

The second energy level is L shell has more energy than the K shell.

The third energy level is M shell has more energy than K and L shells.

The fourth energy level is N shell has more energy than K, L and M shells: .

The fifth energy level is O shell has more energy than K, L, M and N shells. ...
Concept of Sub Shells: When atomic spectra of substances were observed in. a high powered
spectroscope, it was found that they consist of two or moare lines closely packed with each
other as discussed in Zemen and Stark effects. These lines rpean that electrons in the same
shell may differ in energy by a small amount. Thus main energy levels are divided into sub
energy levels and known as subshells. When electrons are many in numbers in a shell they
show repulsion and the main shell splits into subshell which named s, p, d and f subshells.
The number of subshells in a shell is according to the value af that shell, which are given in

the following table. :
Values of shell and subshell
| Valueof ‘n" | Shell | Subshell |
b K .. Oy §
B SR A NN
- M . Spd
4 N | apdf

oW 2 Explain the electronic configuration of the first 18 elements. ]

Ans: Electronic Configuration of the First 18 Elements: The distribution of electrons among the
different orbits/shells and subshells according to some rules is known as the electronic
configuration of an atom. Generally, the most stable electronic configuration represented
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o " Chepter-2 ' Atomic Structure \__'
when an atom is at the ground state with less energy level. Electrons filled in increasing order
from lawer to higher energy levels as

!

Filling of energy level

Hucleus
contains protons and neutrons

15t energy level
can hold a maximurm of 2 electrons
in one orbitals.
= 2nd energy level
can hold a maximurm of B électrons
total distributed over 4 different orbitals
— Ird energy Level !
can hold a maximum of 18 electrons i
__ distributed cver 9 different orbitals . i

ST

The maximum number of electrons that can be accommodated in a shell is represented by the
formula 2n*, where ‘n’ is the shell number. The distribution of electiuns in different orbits are

as follows: ;
K-shell/ 1st orbit (n=1) = 11,'1]1 =7 L-shell/ 2nd orbit (n =2) = 2(2)" = 8
M-shell/ 3rd orbit (n =3) = 2(3)" = 18 N-shell/ 4th arbit (n = 4) = 2{4)* = 32 and so on

There is a slight difference in energy levels of subshells, that way subshell's' filled first then
subshell 'p’ and onward. The distribution of maximum electrons in subshells is as follows:

2 electrons in 's’ subshell 6 electrons in *p' subshell

10 electrons in ‘d' subshell " 14 electrons in ‘f* subshell

Whenever we write electronic configuration,. we should always remember the following points:
{f) Number of Electrons in an Atom.

{ii) Arrangement of shells and subshells according to energy levels.

{lii} Maximum number of electrons for shells and subshells.

The electronic canfiguration of different subshell of an atom is written as 1s’, Is!, lp", 351, ip
as shown in the following figure. el Es,

Order of Filling of Electrans in Subshells
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Chapter-2 Atormic SCructure

Where coefficient shows the number of shell, s,p are subshells and superscript is the number
of electrons in subshells. The electronic configuration of the first 18 elements is given inthe

fallowing table.
|_Elements | Symbol | Atomic Number {number of electrons) |Electronic Configuration]
Hydrogen =~ H | 1. R ee—
Helium He | 2 1"
_Lithium L | I ] N T
Beryllium Be | 4 15}, 25"
Boron B 5 15, 25', 2p'
Carbon —C | 6 15}, 257, 2p'
Nitrogen N | 7 15, 25', 2p° '
_Oxygen O | 8 15, 25, 2p'
Fluorine F .. 5 RELTA TN
_ Neon Ne | 10 v N
Sodium Na 1 15, 25, 20", 35' |
Magnesium Mg 12 ', 2¢, 2p', 3¢’
Aluminum Al 13 AT A
T T I S Vi T Y .__?r_*_siﬁﬂ
Phosphorus =~ P 15 W 1s,25,2p, 35, 3p |
ifd.lLPl'lLlT L A 5 - o 16 . . . 151:' 2..52; ;F."r..:'.]‘s;r. 3D+ |
Chlorine .l 17 8,28, 20, 38, 3p7
_Argon oA 18 . | 1s,26,2p', 3¢, 3p" |

Write down the electronic configura l‘ron_ o}: an element that has 8 electrons. J '

Ans:  For this element first of all ELf:ctrms will be filled in K shell which has a maximum capacity of
2 electrons, then the remaining electrons will be filled in L shell which has a maximum
capacity of 8 electrons. Now arrangement of electrons will be entered into.

K L M [

| e I
2 (] 0 P e v
The above element is Oxygen which has 8 electrons. In writing =L :M:::'u o

electronic configuration first two electrons will go in the ‘15’
subshell of K shell which holds two electrons. The next two
electrons for oxygen go in the 2s subshell of L shell and the. |,
remaining four electrons will go 2p subshell of L shell. Now-the

electronic configuration of axygen is 15 25" 2p".

EED in the distribution of electrons of an atom, vhich shell filled first and why? |

Ans:  An atom of any element is most stable when it has minimum energy. An atom will first fill the
lowest energy level to attain the state of minimum energy. Gradually,' the electrons will Ffill
the higher energy levels, Therefore, electrons will first fill the K shell, then the L shell, M
shell, N shell, and so on.

mw.bat are isctopes? 't
Ans:  As we know that atom is composed of three particles electrons, protons and neutron. In most
of the elements, the number of electrons is equal to the number of protons due to this their

atomic number and mass numbers are the same but in few elements, atomic number and mass
numbers are different in the same elements.
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Definition: Atoms of the same element having the same atomic number but a different mass
number are called isotopes. They have the same atomic number and number of protons, but a
different number of neutrons. These elements have the same chemical properties due to the
same electronic configuration but different physical properties due to difference in mass num ber. |

m Describe the isotopes nfh}&'r;;en B | |

Ans: lsirqp_ﬁ_pf Hydrogen: There are three isotopes of hydrogen. They are known as:
1. Protium (ordinary hydrogen) 2, Deuterium {(heavy hydrogen)
a, Tritium (radioactive hydrogen)
1. Protium {ordinary hydrogen):
(i) The isotope of hydrogen which contains only one electron and one protan is known
as protium or ordinary hydrogen.
{il}  Itisrepresented byHor H'
(iii}  Its atomic numberis 1 and atomic massisalso 1.
{iv)  Ithasnoneutron, )
(vl It is the most common type of hydrogen.
2, Deuterium (heavy hydrogen):
(i) The isotope of hydrogen which contains one electron, one proton and neutron is
known as Deuterium or Heavy Hydrogen.
(i) Itisrepresentedby H or D"
{fif)  Its atomic number is 1 and atomic massis2.
{iv) It has'one neutron.
{v) For every 7000 atoms of ordinary hydrugen only one atom of deuteﬁum exists.
3. Tritium (radioactive hydrogen):
' {i) The isotope of hydrogen which contains one electron, one proton and two
neutron is known as Tritium or Radioactive Hydrogen.

(i)  Itis represented by H or T
[Hi] |t5 atnm]’_: number e Srp—— . i e

is 1 and atomic | - Mwdrogen geutarium e
mass is 3. | & __ O 1pmoton 1 D 1pomn 301 psen
(iv)  Ithastwo neutron. | l-'. © O nevtrom .J-. G 1 newtrons III © 1 neatroris.

| ki
(v}  Forevery 10" atoms | e Bl Mt o' 1 eisciron

of urdinary'

hydrogen, only ane /'; \

atom of tn'l:ium ;
exists. j —/ I

isntﬂpes u_f Hyﬂmgfn

Q.29 Dcscnbe tht Jsotnpcs n,f I.Iranfum

Ans: gm&s of Uranium: There are three isotopes of Uranium. They are given below:

azum 2, i:um 3. -;zum

I Symbol | No. of Protons ' No. of Electrons = No. of Neutrons |  Atomic Mass
qlu“ : 92 92 142 234
o : 92 92 143 _ 235

T o 92 92 146 238
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e r——— i e i T @ i i L e et

234U 235U

735.04397 ]
uummm | U,-?I}imiLhmm H-Wbll.l:lmw:
; 0.0055% L | 99.2745%
! " Radioactive Radicactive
f isntapes af Urnnm .

Uranium is found 99% in natur.e,

m Describe the Imtnpls nf fﬂ'l‘b;i'l a B

Ans: W There are three isotopes of Carbon. They are given below:

8 " 2 § - [
[ Symbol | No.of Protons | No. of Electrons | No. of Neutrons | Atomic Mass |
£ _ 5 : 6+ | 6 |
- 6 _ Y | 11
X 6 6 : 8 14

There are I‘.wu stable isotopes and one radicactive isotope of l;arbun Carhan 11 is the mast
abundant (98.89%) isotope.

isntu;;s"::lf Carban
E_
P a = t p!"!' 1 Ll
g J .p a Z E‘ a 4 @} e _
b :ﬂ.l"l B'- = PE
? b
Car‘hm 12 Carbon 13 Earbun 14
B & Electrons & Electrons 2 & Electrons p
@ b Protons & & Protons & 6 Protons -
0 & Meutrons 5 7 Meutrons © B Heutrons
Huclear Mumber  Huclear Humber  Nuclear Number
sb+b=12 =6+7=11 =6+ 8 =14
Stable Etubh Radicactive

sJEIR Describe the isotopes of Chiorine.

r

Ans: Jsotopes of Chlorine: There are two isotopes of Chlorine with atomic number 17 and mass
number 35 and 37 as shown in the following figure. Chlorine 35 is 75% and chlorine 37 is 25%
abundant in nature.

[ e e et

i 17 protons 37 17 protons
' Cl 181umm Cl giﬂlnum

17 C,- 17 electrons 17
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GIEF] Write the applications of isotopes. . |

Ans: Applications of [sotopes: Isotopes are used as tracers in physical and biological researches as
well as in the treatments and diagnoses of disease like cancer. They are applied to help in.
(1) Selecting seeds of better quality.
(i) Detecting the absorption of medicine.
(ili) Detecting the inner fault and probable age of machines.
{iv)  Diagnoses and treatment of many diseases.

5. | Name of Radioactive a o b oo o B -
Fields i Uses
. B S G |
P 1) :ﬁ':'nmj% : Radiutherapa.r ‘e Treatment of skin cancer.
i s Treatment of body cancer due to more
. (2) | Cobalt-60 Radiotherapy penetrating power.
| () | lodine isotopes [Radictherapy '+ Detestations of thyroid glands in he neck.
: ) T . Radiotherapy « To monitor the bone grawth in fracture
i | healing.
!' (5) Gamma ray of | Medical ' Tosterilization of medical instruments
It cobalt-60 | instrumentation . and dressings from harmful bacteria.
: + Used in back scatter gauges, smoke
| (6) | Americium-241 safety measures & detectars fill height detectors and
1 industries measuring ash content of coal.
| ' ; \ I Sewage & liquid waste + Tracing far:tory waste causing ocean ;
\"(7) | Gold-198and | movement for water | pollution. .
; | Technetium-99 " | pollution '» Tracing sand movement in rivers and
i ' [ oceans.
PRy DL W Conversion of water energy from steam to
| (8] | Uranium-235 Pawer Generation * generate electricity. 2y
f ! i '» Used to stimulate a regular heart beat in
; {9} Flutnnium—l]& Medicine | heart pace maker.
I1 ﬂ]l 'Curbm 14 Eg;ﬁogy L Used ta estimate the age of fossils,

(kR Which of the isotopes of hyﬂm_u,ren mnmm.f a grm:er num.uer of mutrm:? E

Ans: The isotope of hydragen, tritium, contains a greater numher of neutrons, 2.

Why do isotopes of the same elements have the same chemical but different physical
properties?

Ans: Different isotopes of an element generally have the same chemical properties because they
have the same numbers of protons and electrons. Isotopes of an element have different
physical properties including mass, melting or boiling point, density, and freezing point,
because they have different mass numbers.
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—=3 Differences

(I. Differentiate between shell and subshell with examples.
Ans:  Difference Between Shell and Subshell

Shell Subshell

Shell.is the pathway followed by electrons around| A subshell is an area in which an electron moves |
an atom’s nucleus. These are also called energy | within a shell.
levels.

Scientists have named these shells using quantum

numbers. Each shell has its own quantum number.| These are named according to the angular

The guantum number given for the shells is momentum quantum number,

named the principal quantum number,
The maximum number of electrons that any shell | The maximum number of electrons it can hold

can hold is 32. depends on the type of subshell.

B Four major types of subshells can be found in a
shell. They are named as s, p, d, f. Each subshell |
is composed of several orbitals, |

e —— -

To recognize these shells, they are named K, L,
M, M, etc.

(2. Differentiate between Bohr's Atomic Model and Rutherford’s Atomic Mode!.
Ans:  Difference Between Bohr's Atomic Model and Rutherfard's Atomic Model

" Rutherford Atomic Model ‘ - Bohr Atomic Model

Rutherford medel states that an atom is compased Bohr model explains that the electrons always
of a central core where nearly the whole mass of | travel in specific shells or orbits which are located'

that atom is concerntrated, and lightweight laround the nucleus and these shells have discrete |
particles move around this central core. energy levels. |
' The model was based on observations of the gold  This model was based on observations of line
| foil experiment.  spectra of the hydrogen atom.
This model does not describe the presence of | This model describes the presence of discrete |
discrete energy levels. . | energy levels, |

Explains the relationship between orbital size and
the energy of the orbital; the smallest orbital has
the lowest energy.

It does not explain the relationship between
orbital size and the energy of the orbital.

s

SE:SM Numericals:

Solved Exﬂmples of the Textbook

('i. What is the atomic number of an oxygen atom which has 8 electrons and 8 protons?

Ans: Mumber of electrons = 8
Number of protons = B
Atomic number = I =1

We know that
Atomic number = Z = Number of proton in nucleus = Total number of electron around nucleus
Therefore, the atomic number of an oxygen atom = 7 = B
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@ Find the mass number of chiorine which have 17 protons and 18 neutrons?

Ans:  MNumber of protons = 17
Mumber of neutrons 18
Mass number A =7
We know that
Mass number = A = number of protons (Z) + number of neutrons (N) = Z+N
=17 +18=_ 35

(3 How many electrons, protons and neutrons are present in Co?
Caobalt

LI =17
A =D58933=59

Ans: HName of the element
Atomic number
Mass number
We know that
Atomic number = Z = Number of proton in nucleus = Total number of electron around nucleus

Therefore, the number of protans and the number of electrons in Co are 1? |

And  Mass number = A = number of protons () + m.l‘nh-er of neutrons (M)
59 = 27 + number of neutrons
number of neutrons =59 - 27 =32

(4—:‘ What is the maximum number of electrons that can be accommodated in ‘s’ shell?
Ans: The innermost orbital shell is ‘s’ shell which can accommodate only two electrons.
(5? How many electrons will be in the L shell of an atcun baving atanfc number 117

Ans:  Sodium (atomic number 11) has its 11 electrons dlsl:ributed in the first three shells as follows:
the K and L shells are completely filled, with 2 and B electrons respectively; while the M shell
is only partially filled with one electron. Therefore, the L shell has 8 electrons.

@. "~ If both K and L shells of an atom are completely filled, what Is Hll total number of
electrons are present in them?

Ans: The maximum number of electrons in the first orbit or K-shell will be 2n’ ,_.H‘If = 2 and the

second orbit or L-shell will be 2n" = 2(2)’ = 8. Hence, if K and Lshatls are fult; the total number
of electrons in the atom will be 2 + 8 = 10.

(? ' How many protons, neutrons and electrons are present in the following elements?

(i) Fej, (i) o) (i) cly; (iv) U5
v c
Ans: (i) Atomic Number= Z = 26
Massnumber = A = 56

We know that
Atomic Number = number of protons = number of electrons
Therefore, | number of protons = number Df ela:trnns = 16 |
We know that
Mass number = A = pumber of protons (Z) + number of neutrons (N)
A=17 + N
Theref:are, N=A-1
| ' Number of neutrons :N] 56 26 =30
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(i)

(v)

W

Chapter-2  Atomic Structure Oy
Atomic Mumber = Z = B
Mass number = A = {7
We know that

Atomic Number = number of protons = number of electrons
Therefore, | number of protons = number of electrons = 8 |
We know that
Mass number = A = number of protons (Z) + number of neutrons [N‘,i
A =TI + N
Therefare, N=A-1
[ Number of neutrons (N) =17 - 8 = 9'
Atomic Mumber = 7 = 17
Massnumber = A = 37
We know that
Atnmu: Number = number of protons = number of eLectrons
Therefore, | number of protons = = number of electmns a7 |
We know that .
Mass number = A = number of protons [I‘,l + number of neutrons (H)
. higed ® N
Theref:-re, N =A -1
| Number of neutrons (N) = 37 — 17 = 20|
M hhmher = I = 97
Mmmnﬂm = A = 235
We kmw that
“ Atomic Number = number of protons = number of electrans

e

Therefore,.. [number of pmtnm = number uf electrons = ¢ '5!'

We know that

Mass number = h-numhemfpmtms{zhmnberufnﬂnmm[m
) A= 1"+ N -
Therefore, N = A - 2 ' "r Lo

[ Number of neutrons (N) =235 - 92 = 143 |
Atomic Number = Z = 6

.- Mass number = A = 14

We know that

Atomic Humba‘ = nl.lmber of protons = number of electrons
Therefore, [ number of protans = number of electrons = 6]
We know that -

Mass number = A = number of protons (Z) + number of neutrons (M)

i A =T + N
Therefaore, N = A - %
[ Number of neutrans ||N|;": :t_-i_:-:i;-; iﬁ

A given isotope of Nitrogen (N) contains 7 electrons, 7 protons and B neutrons.
{a) What is its mass number? ib) What iz its atemic number?

,Data: MNumber of electrons =

Number of protans
Number of neutrons =
{a) Mass Humber =
{b) Atomic Number =

N FPFZ O @D
n
e e |
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- TT T T T chapter-2 Atomic Structure \___.‘
Solution: Atomic Number = Z = No, of protons {p)
= 1 =7
Massnumber = A = I + M
= A =7 + B
i = A = 15{a.m.u.)
(!. C-14 and N-14 have same mass number yet they are different elements. Explain.
C-14:! N-14
Solution:  Mass number = A = 14 | Mass number = A= 14
Atomic number = 1 = 6 | Atomic number =7 =7
Mumber of electrons = e = & | Wumber of electrons = e = 7
Number of protons =P =6 ! Number of protons = p =17
Mumber of neutrons = N = B8 @ MWumberofneutrons = N = 7

Ans: Hence proved, that C-14 and H-14 are different elements because their atomic numbers are
different from each other. In the isotopes of same element, atomic number remains same but
atomic mass or mass number may be different. Thus it should be necessary to be same atomic
number for same elements, :

Gﬂ." Give the names and symbols for the following elements:
{a) An element with atomic number 6.
{b) An element with 18 protons in the nucleus.
{c) An element with 17 electrons.

(a) Data: © Atomic number s I = 6

Solution: Name of element = Carbon
Symbol of element = C

(b) Data: Number of protons =7 = 18
MName of element =7
Symbol of element = 7

Solution: Mumberof protons = Z = 18

Name of element = Argon
Symbol of element = Ar

(c) Data: MWumber of protons = 17
Mame of element = 7
Symbol of element = 7
Solution; Mumber of electrons = MNumber of protons (Z)
Number of electrons = 7 = 17
Hame of element = Chlorine "
. Symbol of element = Cl L ;
ﬁ'l'h;. How many electrons and protons are there in each atom of the following:
\ (a) Carbon (b)  Aluminum {c) Argon
(d) Fluorine (e} Potassium {fl Sulphur
“(a) Data: Atomic Number = T = 6
Mumber of protons = 7
Number of electrons = 7
Solution: Z = MNo.of protons = Mo. of electrons
Atomic Number = I = 6
Mumber of protons = 6
Humber of electrans = &
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(b)  Data: Atomic number =7 =13
Number of protons = 7
Humber of electrons = 7
Solution: I = MNo.of protons = No. of electrons
Atomic Number = I = 13
Mumber of protons = 13
Number of electrans = 13
(c) Data: Atomic Number = I = 18
Mumber of protons = 7
Mumber aof electrons = 7
Solution: Z = Mo. of protons = MNo. of electrons
Atomic Number = I = 18
Mumber of protons = 18
Mumber of electrons = 18
(d) Data: Atomic Number = I = §
Mumber of protons = 7
Number of electrons = 7
Salution: Z = No.of protons = No. of electrons
Atomic Number =7 = 9
Number of protons = 9
Number of electrons = 9
(e) Data: Atomic Number =71 =1
Mumber of protons = ?
Mumber of electrons = 7
Solution: 7 =. Mo.of protons = MNo. of electrons -
Atomic Number = 7 = 19 :
Number of protons = 19
Number of electrons . = 19
(f) Data: Atomic Number = I =16
Number of protons = 7
Mumber of electrons = 7 - o
Solution: Z = No.of protons = No. of electrons 2
Atomic Number = I = 16
Number of protons = 16
Number of electrons = 16
(i?.': Hnwmanypratms neutrons and electrons are prmn!htﬂtM pgn
(a) N (b) zL0" S Y el
(a) ~ Data: (,N") W '
Mass number _ A = 15 Atomic number = I =7
Mumberof protons = P = ?  Mumber of electrons = e = ?
Number of neutrons = N = ?
Solution: Atomic number = Z = Mo, of electron = Ho. of proton
Na. of electrons = e = 7
Mo. of protons = P =7
Mumber of neutrons (N) = Mass number (A) — Atomic Number (Z)
=N =A-1
=N =15-7
=N =8
(b)  Data: (;;Co®)
Mass number = A = &0 Atomic number =1 =127
Number of electrons = e = ?  Mumberofprotons = P = 7
NMumber of neutrens = N = 1

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 59 of 192)



For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp
CHEMISTRY (EM) NOTES FOR CLASS 9™ (FOR SINDH)

Chapter-2  Atomic Structure ‘% 8

Solution: Atomic number = I = Mo. of electron = Mo, of proton
No. of electrons = @ = 27 No.ofprotons = P = 27
Number of neutrons (N) = Mass number (A) - Atomic Mumber (Z)

=N = A -2
=N = &0 - 27
= N = 43
(c) Data: (,I")
Mass number = A = 131 Atomic number = I = 53
Number of electrons = e = ? Number of protons = P =17
Mumber of neutrons = N = 7 '
Solution: Atomic number = Z = Mo. of electron = No. of proton
Mo. of electrons = e = 53 MNo.ofprotons = P = 53
Number of neutrons (N] = Mass number (A) — Atomic Mumber (Z)
=N = A - I
=N = 131 - 53
=N = 7B
(d)  Data: (,Pb™)
Mass number = A = 207 Atomic number = I = 82
Wumber of electrons = e = ¢ Mumber of protons = P = 7
Number of neutrans = N = 7 :

-

Solution: Atomic number = Z = No. of electron = No, of proton
Mo, of electrons = e = 82 Mo. of protons = P = 82
NWumber of neutrons (M) = Mass number (4) — Atomic Number (Z)
=N = A - 7
=N = 207 - 82
=N = 125

* The Electron is the lightest particle carrying a negative charge in an atom discovered by
J.J. Thomson and William Crooks.

+ The proton is a positive charge particle discovered by Goldstein in 1886. J.J. Thomson
investigated the properties of proton in 1897.

* In 1932 Chadwick became successful to discover Meutron.

* Lord Rutherford in 1911, carried out series of experiments and proposed a new model for
the I:an that an atom contains a nucleus at the centre and electrons revolve around this
nucleus.

* In 1913 Meil Bohr proposed another atomic modél. This atomic model was different in this

manner that it shows two folds, first to remove the Rutherford atomic model and second
explain the line spectrum of Hydrogen atom based on the quantum theory of Max Planck.

* In 1923 Lois De Broglie extend the wave-particte duality to electron, and propose a
' hypothesis that all matter has particle as'well as wave nature at the sub-microscopic level.
. The Energy levels or Shell or Orbital are all possible paths on which electrons are revolyving

around the nucleus which shows by ‘n'. These shells are named K, L, M, N, 0, P.

* The main energy levels are divided into sub energy levels and known as subshells.

* The distribution of electrons among the different orbits/shells and subshells is known as
the electronic configuration of an atom,

* Atoms of the same element having the same atomic number but different atomic masses

are called isotopes. They have the same number of electron and the same number of
protons, but a different number of neutrons.

+ The Isotopes are used in worldwide applications of daily life. Research laboratories,
medical centres, industrial facilities, food irradiation plants and many consumer products
all use or contain isotopes,

Solution of Textbook Exercise

SECTION-A:  MULTIPLE CHOICE QUESTIONS
Tick Mark (+') the correct answer:
See “Multiple Choice Questions (M.C.Qs)" - {i) to (x}
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SECTION-B:  SHORT QUESTIONS: ¢ P gy e ’

Draw .the structure of isotopes of chlorine to justify the definition of isotopes
See “Short & Detalled Answer Questions' - ©.30
An atom has 5 electrons in M shell than:
{a) Find out its atomic-number? (b) Write Electronic configuration of the atom.
{c) Name the element of the atom.
(a) It means the element has 2 electrons in the K shell, 8 electrons in the L shell and 5 electrons
in the M shell. The atomic number of that element is 15.
(b) Electronic Configuration: 1 s '.'-!~!;21|:t"k lepl
K shell L shell M shell
{c) Mame of the element: Phosphaorus
Justify that Rutherford atomic model has defects.
See ‘Short & Detailed Answer Questions' - Q.16 _
Describe wave-particle duality of electron of De Broglie Hypothesis.
See 'Short & Detailed Answer Questions' - .22 'De Broglie Hypothesis'
What are the limitations of Bohr's Atomic Model?
See 'Short & Detailed Answer Questions' - Q.19
Differentiate between shell and subshell with examples?
See ‘Differences’ - Q.1
How the atoms of 0"} and O'; are similar or different from each other?
Isotopes of Oxygen: There are three isotopes of Oxygen. They are given below:

[ Symbol | Mo. of Protons | No. of Electrons | No. of Neutrons | _ Atomic Mass |

- - 8 8 B 16
I N - a0 W7 e . I
L o" 8 8 S . A

Write down the names of subatomic particles their masses in a.m.u. with their unit charges.

Hgta't'ﬁé] " Charge Mass Mass |

Name | Smbal | charge |- (@) | Ea.-.r_rt-_t'.-l_j_L_'" T Mg

| Poton | P 0+ +1.6x10",  1.007 1.67=10" nucleus |
| _Neutron n® 0 ~ Neutral 1.009  1.67= 107 nucleus

| Electron | & 1 -1,6x10" 5486x10* 9.11x 10" _outside nucleus |

SECTION-C:  DETAILED QUESTIONS

Discuss Rutherford's gold foil experiment in the light of the structure of an atom.

See "Short & Detailed Answer Questions’ - Q.16

Write daown the applications of isotopes in daily life.

See "Short & Detailed Answer Questions' - Q.31

Explain how Bohr's atomic model is different from Rutherford atomic model.

See 'Differences’ - Q.2

Prove that the modern theory of De Broglie is related to Einstein and Plank’s equations.
See "Short & Detailed Answer Questions' - .22 'De Broglie Hypothesis'

How are cathode rays produced? What are their major characteristics?

See 'Short & Detailed Answer Questions' - Q.4 & Q.5

. Describe the Schrodinger atomic model,

See "Short & Detailed Answer Questions' - Q.22 'Schrodinger Atomic Model

Describe briefly the experiments which provide clue and evidence of electron, proton and
neutron in an atom.

See 'Short & Detailed Answer Questions' - .4, Q.6 & Q.8

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

(i) Fej (i) oy @i) ch; (v Uy ) ¢

See "solved numericals' - Q.7
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