CHAPTER - 12

ATOMS
YIHTU]

Objective Questions/ T8 U¥

The size of an atom is

a) 10°m b) 10%m
¢ 10™m d  10"m
URHTU] T HTHR &l &
a)  10°m b) 10%m
¢ 10™m d 10"m
3R ¢ 10™m
2. The force which causes scattering of alpha particlesin
the Rutherford alpha particle scattering experiment
is-
a)  Gravitational force  b)  Coulomb force
¢ Magnetic force d)  Nucleus force
TEIBIS & DI HUT YHIuT TGN F 3T BN &
UHIUTT &1 BT g ATAT I 8-
a) TRy o b PN I
o  YdDhIu §d d  ATfHfeg g
3TR- b) Pl g
3. The Dimensional formula of Rydberg constant is
a)  [MOL'T] b)  [MOL°T]
o [MeLT] d)  [MILT]
frsat Fradios o fasia g
a)  [MeL'T] b)  [M°L°TY]
o [MeLT] d)  [MIL2TY]
3R- a)  [MOL'T]
4. x rays are made of
a)  positively charged particles
b) negatively charged particles
¢ from neutrons
d)  from electromagnetic waves
x 2ol gt 2t &
a)  GATHSD AR BUTGRT
b)  TDBRIHD FY T HARIT HUT GRT
c) 31377[ T
d  faEe Jreh ae
R- o) fdEgd gEhE am A
5. Which of the following series in hydrogen spectrum
lies in ultraviolet range
a)  Lyman b)  Balmer
¢ Paschen d)  Brackett
PefT-12 (ifadn

31R-

7.

10.

FI53o Wagn ¥ Fofafea & @ s @t 4o
wEeTA A @

a) s by SR

o0 A d #Fc

a) @S

The ionization energy of a hydrogen atom is
a) -136eV b) 136eV

o) Infinity d)  zero
FTS315T-1 URHTU] I 3T Ha11 8l

a) -136eV b) 136eV

o 3d d A

b) 136eV

Electron Volt measures

a)  Charge b)  Potential Energy
¢ current d)  Energy

FoiaCI aYee ATgar &

a)  fagd 3maer by fRufdst 3=t

o fagdqex d  FHal

d  FHaf

Nucleus of an atom consists of

a)  Protons b)  Protons and Neutrons
c)  Alpha particles d)  Protons and Electrons
ATU] & ATTHS A 8T §

a)  WeH by Wer3RYgeHA

0 BRI BT d  UieH AR smaeA

by WeH 3RgeH

The unit of Rydberg constant is

a m! b) m

o s d s

fear feris HrseE @

a m? b) m

o s d s

a m!

The atomic number and mass number of a sample
of atoms are A and Z respectively. The number of
neutrons in its atom will be
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a A b) B
o A+Z d AZ
RATI[3HT & U T DI IHTO] H&AT 3R goH=
¥t HURT: A 3R 2 ¥ 39S grmo] F [l B
HET Y
a A b) B
o A+Z d AZ
3TR- d AZ
Subjective questions/fauaf—s yy |
1 Which experiment proves the existence of a nucleus.
Ans- Rutherford scattering Experiment
L o v & A1 &1 31feaa Rga aan 2
IR IEIBIS YhIvH TamT
2. The mass of a neutron is almost equal to the mass of?
Ans- Proton
2. FWWWWWW*WW
3R UieH
3. Hydrogen atoms consist of which particles?
Ans- A proton and an Electron
3. #1315 URHTY] foT ol A fireiat a1 srar &2
FR- TP WeH 3R U saidei
4. Which forces act between a proton and an electron
inside an atom?
Ans- Gravitational and Coulomb force
4. IIATO] & 3R W 3R setaei- & g sH-AaTae
ST BT &2
IR TAIBYUT §d TUT HlH g
5. A difference of 2.3 eV separates two energy levels in
an atom. What is the frequency of radiation emitted
when the atom makes a transition from the upper to
the lower level?
Ans- It is given that
Separation of two energy levels
AE=23eV=23x1.6x10")
h=6.62x1034Js, v=frequency of the emitted radiation
v=AE/h=2.3x1.6x107°/6.62x1034=5.6x10"* Hz.
5. 23 eV &I IR TH ¥ Q) FH3f TR B AT
Hear 8l 3| q-‘;;g ¥ faa T § douor
el & Y Ifara 1 31Tgf o Bt &2
IR fearg
Q1 311 TRT BT GYFHRUT
AE=23eV=23x1.6x10")
h=6.62x10% Js, v=3c131c fafasRuT &1 TTgFT
v=AE/h=23x16x10"%/6.62x10%=5.6x10" BCT
6. Mention Three limitations of Bohr’'s Atomic Model
Ans- i) Itonly explains the spectra of Hydrogen like atoms
like Het, Li**
ii) It considers an electron as a particle but electrons
also have wave nature.
PeT-12 (difaedn

(125)

Ans-

Ans-

Ans-

iii)  Itis against the Hesienberg Uncertainty principle.

d1R & YIHTU HISH oI o1 HAT3HI BT I H50

) U8 HAW B3I S URATU[3N S Het, Liv &
WFCT bl ARAT BT &

il T8 Ub Soiacld DI HUT AT & ™ichT Seideid
ﬁa?ﬂqqﬁ%ﬂs‘l?ﬁ%l

i) e &I TARTad Rigatd & G 2

What do you understand by excitation energy
and lonisation Energy? What measurement unit is
commonly used for them?

Excitation Energy- The amount of energy required by
an electron to jump from the ground state to any one of
excited states

lonisation Energy- the amount of energy given to an
electron due to which it comes out completely from the
atom.

For both types of energies the measurement unit
commonly used is Electron Volt.

IS H3A1 3R AT FHT A 3T T A9 &2
9% AU 3Gk IR 5T 919 BT 3H1E BT 3T
forar sraT &2

I Hatl- THAET Fiafa T fedt 3qafaa afafa o
e & (70 U Seiebel= GRT 3MTaRAD Fsii ol HTAT

3TAIHRUT Hai- fdl Smae Pl &l ST are! Hatt
1 a8 AT {53h BRUT 98 URATY] A TR e dIe:
A 3Tar gl

Tl UBR B 3H37131 & Ay 3R IR ST B
ST dTed} 51T ShTS Soiae 9 dlee &l

Using the Bohr's Hypothesis derive the de Broglie
wavelength of the electrons of a Hydrogen atom.

According to Bohr's quantum hypothesis
Angular momentum=nh/2m

Therefore mvr=nh/2m

Or, pr=nh/2m (p=mv)

Or, nh=p(2r)

Or, h/p=2mr/n

We know that de Broglie wavelength A=h/p
Therefore A=21Tr/n

1% 1 TRBeIT BT 3TANT Db 153151 UHIT] &
goaerl H St anTet aen dof ure B

IR &I FdieH URpedT & 3TAR

BT AT =nh/2m

ZTEU mvr=nh/2m

T pr=nh/2m(p=mv)

YT nh=p(21r)

T h/p=211r/n

& ST & b 3Y srett i 264 a=h/p

AT A=2mr/n

Are the electrons in the stationary orbit of an atom at
rest? Explain.

No. The electrons in the stationary orbit of an atom
are not at rest. Stationary orbit does not mean that
the electrons are a rest but it means that the electrons
revolving in an orbit have constant energy.

T QRHTU] HI FRR Faf1 § seag &R & aasm|
81| fopHT gRHTU] hY FRIR ShafT H Seiare 4 AR 3797
7 78 81 &1 Rk e o1 3714 g8 76 & b seae
IR B afeeh saaT 374 & b e o grq a1e Seae i1
o 3311 fFad gl 8l
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10.

Ans-

10.

11.

Ans-

HeT-12 (ifahn

Explain  Rutherford’s «
experiment.

-particle  scattering

Rutherford studied scattering of - particle from a thin
gold foil.

a- particle is a positively charged particle, with mass
almost equal to that of a Helium atom and positive
charge equal in magnitude to the charge of two
electrons.

When a- particles fall on a thin gold foil then they get
scattered.

We have the following observations from this

experiment-

1. Most of the a-particles go undeviated.

2. Few of the a- particles get slightly deviated ie get
deviated by small angles.

3. Very few particles, almost one in 10000, get deviated
by 90° or more.

We draw following conclusions from above

observations-

1. Most parts of an atom are empty therefore most a-
particles go undeviated.

2. As positively charged a- particles get deviated by the
nucleus so the nucleus is also positively charged.

3. The size of a nucleus is very small compared to an
atom.

IETPIE & o-BUT UhIUTT YA hT ATEHT HI0|
IRBIS T TN DHI gdoil Ul F o-HUT &b YhIu BT
31y gl

o PUT Ub gTHD €9 & AR HT &, Faadr
SHT THT Ueb BIfeigH URATU] & &RTeR BIel @
37 EFTHD 37133 ST Seide 1 & 37121 &b UfHTIT b
ISR BT &

?%aémmqﬁaﬁmaﬁuﬁwﬁm%aﬁﬁ@?

|

9 AT A o FmfafEa Yeror ure gy #

1. 3fEpTRT -t TTaafed 3&d &l

2. «-PUT 13 faaf@d s ST & 3rufa s don J

REIGE]

3. §8d HH HUT, ATHT 10000 B A T, 90° TT A
31fee faafad &1 g &l

IR W&ol A 59 FwfafaEd freed Ferea &

1. U URHIV] BT HTIHIRT 9T WIefl 81T & SAAU
37fErhT2T o T 3TFaafeid Ted &l

2. Ifes eATH® FU A AR o HUT ATfHS R
foaferd &) sia € gafery A0 off eFTeTe ¥ ¥
ENCIR RIS

3. URHTU] BT T H 1A &bl HTHR g8 BIeT 8l 8l

Derive the expression for the energy of an orbital

electron of Hydrogen using Bohr’s principle.

Centripetal Force on the electron of hydrogen atom due
to the proton present in the nucleus

mv?/r=e?/41e P.......I)

according to the Bohr's Principle

mvr=nh/2m.......(iJ)

Kinetic Energy=mv?/2=K......(iii)

Electrical Potential Energy=- e*/41e r=V.....(Iv)

Total Energy E=K+V

We can get the expressions for r and v from equations

(122)

11.

(i) and (ii), and then get K and V from equations (iii) and
(iv)

From equation (ii)

r=nh/2mmv

substituting the expression of r in equation (i)

) _ €2mmu

- 4me,nh
v=e’/2¢ nh.....(v)

muv

putting the expression of v from equation (v) into (ii)
r=2n’h? g /2Tme-......... (vi)

Calculating kinetic and potential energy from equation
(v) and(vi)and adding

I :_( 1 >2 272 me*
n 4me() 2,2

n

R & fagdid &1 94T SR §U 5351 & U
F&f1a soiae i Dl Ha1f &b AU AT s HIfFvl
TTi9eh H 3R YICTH & HIRUT EISSIST URHTU] B
goaeH IR 3HHh< g

mvz/r=e2/41'rsor2 .......... (i)

1% & fAgeid & 3R

mvr=nh/2T........(ii)

Tfast FHatf=mvz/2=K.......(iii)

T—ZFQ?T fafast Hati=- €2/4Tie [=V.......(Iv)
PABIATE=K+V

& JHIBTI (i) 371 (i) A r 37 v & T U a7 Ut
IR b &, 37R o FHHT i) 3R (v A K 3RV
YT % Hebd &

THYHIT (i) I
r=nh/2mmv

r T U THISHOT (i) H g IR

) _ €°2mmu
4re,nh
v=e?/2¢ nh......v)
v T AT THIHROT (i) H 394 TR
r=2n’h? g /2Tme-......... (vi)

IO (v) 3TR (vi) A AT 37 Feqrfad H1f by

T IR & 3R AT IR

I :_( 1 >2 272 me’
n 47e) 2,2

mv

n
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