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: Bohr’s Theory and Atomic P

¢ Bohr’s model:
(a) Postulates:

(i) The electrons move around the nucleus in closed orbits.
(i) The orbits are stable called stationary orbits. They have special values of radii such that the

. . . h
angular momentum is quantized, i.e., mvr = ni where i = E e
T

(iii) The energy is emitted when electrons make a transition from higher to lower orbit and is
absorbed when electrons jump from lower to higher orbit.
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(b) Result:
@) The centripetal force is equal to electrostatic force for the radius of n™ orbit
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ii Binding energy of n™ orbit £ =—————— .
(i) g energy "= e
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@ili)  Velocity of electron in the n™ orbit v, = e’ C z_22x1072 .
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vi Magnetic induction produced in the n'™ orbit B, = = = Tesl.
o9 g P " 2r, 'k (4ne,)’ n’
7 h _
(vii)  Magnetic moment produced in the n™ orbit M, = G _ M _926x102n Am?
2m  4mm
=n (Bohr magneton).
2.2 2
(ix)  KE of electron = . 13'622 eV.
ne,r, n
2.2 2
(x) PE of electron = 2KE=——2 - 27'222
dne,r, n
2.2 2
(xiy  BEofelectron =KE+PE=E, =——~—~ = 13'262
ne,r, n
E, 13.62°
(xii)  lonization potential = e” = 3n622 A%
me*
(xiii) Rydberg constant R = e =1.09737%10"m™"
So
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< De-Broglie’s concept:
The electrons revolve around the nucleus in stable circular orbits in the form of stationary waves.
Only those circular orbits are possible whose circumference is integral multiple of de-Broglie’s 1
wavelength. .
fu-Fe)gal
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(a) Lyman series: %—R[l L} n=1,2,3....

(b) Balmer series: % = R[

(©

(d) Brackett series: % = RL‘I2 Lz}

This series lies in UV region

=
n=
n=>5
Pfund series
n= 4 vV
Brackett series

n=3 Paschen series . \Q

Balmer series

n=1 -
Lyman series

Ao =1216A00 . =912A
It shows both emission and absorption spectrum.

I 1

22 n_2i| n=3,4,5...

Amax = 656.3nm, A . =364.6nm:

This series lies in visible region. It shows only emission spectrum.

Paschen series: l = R[LZ—LZ} n=4,56...
A 3% n
Apax =1875. Inmand A, =810.7nm.

It lies in infrared region, and shows only emission spectrum.

n

Aax. =4047. 7nmand A, =1457.2 nm.

It lies is infrared region, and shows only emission spectrum.
1 1

(v) Pfund series: % = R[— _ _}

52 n?
Aax = 7451.5nmand A, =2276.8nm.

It lies in deep infrared region and shows only emission spectrum.
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Number of spectral lines emitted N =

The distance of closest approach 7, =

Example 1:

Solution:

Example 2:

Solution:

Example 3:

Solution:

Example 4:

Solution:

nn—1) . .. .
( ) if the electron is in #n™ orbit.

2 2
_ 2z . The impact parameter b= zeZcot(9/2)
4n e, (KE) 4rn e, (KE)

In a head-on collision between an a-particle and a gold nucleus, the distance of
closest approach is 41.3 fermi. Calculate the energy of the particle.

Here r, =41.3fm=41.3x10"m, Z=79,E =?
2kZe? _ 2x9x10°x79% (1.6x107'%)2 ]
7 413x107°
8.814x107"
1.6x107"

E=

=8.814x107"J = MeV =5.51MeV.

Calculate the impact parameter of a S MeV particle scattered by 90° when it
approaches a gold nucleus.

Here E=5MeV =5x1.6x10""],0=90°,Z =79

0
2
kZe Gl ~9x10” x79x(1.6x107'%)? cot45°

E Sl 6xTo m=227x10"*m

b=

The wavelength of the first member of the Balmer series in hydrogen spectrum is 6563
A. What is the wavelength of the first member of Lyman series?

SR

Balmer series 1 =R B 4 6L
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The longest wavelength in the Lyman series for hydrogen is 1215A. Calculate the

Rydberg constant.

1 1 1
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A (nz mzj

For the Lyman series n = 1; the longest wavelength will correspond to the value m = 2.

! —R(L—L] or
12154 12 22

Lyman series

'
1

5
XA =— x 6563 =1215 A
27

R=1.097 x 1073 A!
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(a) An X-ray tube produces a continuous spectrum of radiation with its short
wavelength and at 0.66A. What is the maximum energy of a photon in the
radiation?

(b) From your answer to (a) guess what order of accelerating voltage (for electrons)
is required in such a tube?

Here, A =0.664 =0.66x10"m

Now, h=6.62x10"*Js and ¢ =3x10°ms™

(a) The maximum energy of photon is given by

34 8 -15
EZEZ 6.62x10 ><310><10 _301x105] - 3.01><1016
A 0.66x10" 1.6x10"

(b) To produce electrons of energy 18.81 keV, accelerating potential of 18.81 kV i.e., of

the order of 20 kV is required.

p || 4

—— —

Example 5:

Solution:

=18.81 kel

» X-rays were discovered by Roentgen in 1895. It is an electromagnetic radiation whose energy is
greater than ultraviolet and less than the y-rays.

Then wavelength is of the order of 1A (0.1A to 100A). Their energies vary from 100eV to 10* eV
range.
X-rays are produced in two ways:
(a) When a charged particle decelerates; em. radiations are produced. (Bremsstrahlung
radiations).
(b) If a particle knocks out an inner electron, then an outer electron comes to its place.
The difference in the energy of the two levels is emitted in the form of X-ray. (Characteristic X-ray).

< X-rays spectrum:
The continuous background is called bremsstrahlung radiations. The peaks represent Kq, Kp, Lo,
Lg lines and are termed as characteristic X-ray.

K, KL, L,
2
K|
>\
M
Penetrating power of x-rays depends upon the accelerating potential of electron (V) or the
1

wavelength of X-rays. The penetrating power OLX.

The intensity of X-rays will depend upon current through the X-rays tube or the number of
electron incident per second.
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< Absorption of X-rays:
I =1,e™ where p is absorption coefficient pocA’, poc Z* where Z is atomic number and A is
wavelength. Lead is the best absorber of X-rays.

7

< Moseley’s law:
ﬁ =a(z- b) where f'is frequency and a and b are constants.

50 kV
30 kV
K—IO kV

Thus, according to Moseley’s law the basic propertles of element and the1 n the periodic
table depends on their atomic numbers and not on atomic weights. :

« Applications of X-rays N
(a) Diagnostic tool for fracture. 6
(b) To treat cancer. K
(c) As detectors etc

< Properties of X-Rays A

(1) X-rays being an electromagnetic wave travel with a speed equal to the speed of light.
(i) X-rays are not responsive to electric or magnetic field.
(iii) X-rays when pass through gases, produce ionization.

(iv) X-rays can affect photographic plates and exhibit the phenomenon of fluorescence.
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PRACTICE QUESTIONS

1. An electron collides with a hydrogen atom in its ground state and excites it to n=4. The

energy given to hydrogen atom in this inelastic collision is (neglect the recoiling of hydrogen
atom)

) 10.2 eV d) None of these

b) 12.75 eV ¢) 12.5 eV

2. Excitation energy of a hydrogen like atom in its first excitation state is 54.4eV. Energy needed

7.

8

9.

to remove the electron from the ion in ground state is

a) 40.8 eV b)27.2 eV c) 54.4 eV d)13.6 eV

What is the relationship between the distance of closest approach for an alpha nucleus and the
energy of the nucleus when it collides with a heavy nuclear target of charge Ze?
a) v? b) 1/m c) 1/v* d)1/Ze

The ratio of minimum to maximum wavelength in Paschen series is

a) 7:16 b) 5:36 c) 1:144 d)3:4

What is the excitation energy of a hydrogen atom when its electron transitions from the
ground state (-13.6 eV) to the first excited state?

a) 3.4eV b) 6.8 eV c)10.2 eV d) zero

What is the energy required to remove one electron from the Balmer series of the hydrogen
spectrum?

a) 13.6eV b) 10.2 eV c)34eV d)—1.12eV

If an electron is revolving around the hydrogen nucleus at a distance of 0.2 nm, what would be
its speed?

a) 2.188x10° ms*' b) 1.094 x10° ms™"! c) 4.376 x 10° ms™! d) 1.59% 10° ms™

. What is the longest-wavelength in the Lyman series of the hydrogen spectrum if the shortest

wavelength is 91.2:nm?

a) 121.6 nm b) 182.4 nm c) 234.4 nm d) 364.8 nm

If A is the wavelength of hydrogen atom from the transition n =2 to n=1, then what is the
wayelength for doubly ionised lithium ion for same transition?

a)’ b) 21 ) % d 4 2

10. What is the energy difference between the first and third Bohr orbits for an electron in Li"

ion?

a) 36.3 eV b) 108.8 eV ¢) 122.4 eV d)12.1eV




11. What is the spectrum produced when white light is passed through a dilute solution of
potassium permanganate?
a) Band emission spectrum
¢) Band absorption spectrum

b) Line emission spectrum
d) Line absorption spectrum

12. In a hypothetical Bohr hydrogen atom, the mass of the electron is halved. The energy E,and
energy 1, of the first orbit will be (a, is the Bohr radius)
a) E, = —6.8eV;1, = 2a, b) E, = —27.2eV;1, = a,/2
c)E, =—13.6eV;r, = a,/2 d) E, = —13.6eV;1, = a,

13. What is the speed of the electron in the ground state orbit of a hydrogen atom, according to
the Bohr model, considering the radius of the orbit (a_0), the mass of the electron (m), the

charge on the electron (e), and the vacuum permittivity (¢_0)?
d) 4megagm
. J e

a) 0 e e
2 NEN N ©) Jamegagm
14. The figure indicates the energy levels of a certain atom. When the system moves from 3E
level to E, a photon of wavelength 4 is emitted. The wavelength of photon produced during its

.. 2E .
transition from ?level to E is

2 31 4
a) = b) — Cc) — d) 34
)2 k- )= )
15. The series limit wavelength of the Balmer series for the hydrogen atom is given by
a)l/R b)R/4 ¢)R/9 d)16/R
16. The energy of electron in the nth orbit of hydrogen atom is expressed as En = % eV.

The amount of energy needed to transfer electron from first orbit to third orbit is

a) 12.09eV b) 14.6eV. c) 13.6eV d) None of these

17. In a hydrogen atom, the electron is making 3.3 X 10%°revs~! around the nucleus in an orbit
of radius 0.528 A.The magnetic moment (Am?) will be
a)5 x 107> b)5 x 10710 c)5 x 10724 d)5 x 107%7

18. What is the ratio of the time taken by two electrons, moving in circular orbits of radii R and

9R respectively, to complete one revolution around the nucleus in an atom?
a). 1/3 b) 9/1 c) 27/1 d) 1727

19. What is the change in kinetic energy (K) and potential energy (U) as the electron in a
hydrogen atom Bohr orbit transitions from state n=2 to n=1?
a)K two-fold, U four-fold b) K four-fold, U two-fold
¢) K four-fold, U also four-fold d) K two-fold, U also two-fold

20. The ionization energy of hydrogen atom is 13.6eV. Following Bohr’s theory, the energy
corresponding to a transition between 2nd and 3rd orbit is

a) 3.40 eV b) 1.51 eV ¢) 0.85 eV d) 1.89 eV
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21. In a hydrogen atom, the electron moves around the nucleus in a circular orbit of radius
2 x 107 m. Its time period is 1071° The current associated with the electron motion is
(charge of electron is 1.6 X 10716 ()
a) 1.00 A b) 1.066 x 1073 A

c)1.81 x 103 A d)1.66 x 1073 A

22. What is the angle of a particle scattering in the Rutherford scattering experiment when the
impact parameter is zero?
a) 90° b) 270° c) 0° d) 180°

23. An a —particle of energy 2MeV is scattered through 180° by a fixed uranium nucleus. The
distance of closest approach is of the order of

a) 1A° b) 10719 cm ¢) 1072cm d)1075cm
24. The ionization energy of Stime ionized sodium atom is
13.6 0.37
— b) —— 0.37 x (11)%eV d) 13.6 eV
Q) oev )112 eV 9) (11) )

25. What will be observed by the detector when a photon with an energy of 5.1 eV collides
inelastically with a stationary hydrogen atom in its ground state, followed by another inelastic
collision of a photon with an energy of 15n eV within a microsecond time interval?

a) 2 photons of energy 10.2 eV.

b) 2 photons of energy of 1.4 eV.

¢) One photon of energy 10.2 eV and an electron of energy 1.4 eV

d) One photon of energy 10.2 eV and another photon of energy 1.4 eV

26. For light of wavelength 3000 A, photon energy is nearly 1.5 eV. For X-rays of wavelength 1 A,
the photon energy will be close to
a)[1.5 = 3000]eVb) [1.5 =~ (3000)%]eV  c¢) [1.5 x 3000]eV d) [1.5 x (3000)%]eV
27. What is an example of a spectrum that can be observed from an oil flame?
a) Line emission spectrum b) Continuous emission spectrum

¢) Line absorption spectrum d) Band emission spectrum

28. The ratio of the wavelengths for 4 — 1 transition in Li?*, He' and H is
a) 1l:l:1 c) 1:4:1 d) 3:2:1

29. What is the expression for the rotational energy of a diatomic molecule, composed of two
masses m1 and m2 separated by a distance r, according to Bohr's rule of angular momentum
quantization?

n’h? 2n°h?
@ —— p) ——
2(my +my)r (my +my)r

(m, + mz]nzh2 (my + mz]znzhz

(<) (d)
2mym, r? 2m12m.§ r?

A

&
st

3

3



30. What is the ratio of the orbital speeds of electrons in different energy levels (nl and n2) when
they emit 2 and 6 spectral lines respectively?
a) 4:3 b) 3:4 c)2:1 d)1:2

31. If scattering particles are 28 for 90° then at an angle 60°, it will be
a) 112 b) 256 c) 98 d) 108

32. In the Bohr model, for an electron attracted towards the origin by a force of k/r, where k is a
constant and r is the distance from the origin, the radius of the nth orbital is denoted as r_n and
the kinetic energy of the electron as T n. Which of the following statements accura@

describes the relationship betweenr nand T n?
1 P - - . “
)T, X — , 1,  n? b) T,, independent of n,7,, < n
n
1 1 2
C)Tnocg,rnOCn d)Tnocg,rnocn

33. In the given figure depicting the energy levels of a molecule; the ratio of the wavelengths (r) is
defined as r = A1 /A2. What is the expression or value of this ratio?

-E

Y
e l S
3

—-2E w

-3 —

a) r=4/3
b) r=2/3
c) r=3/4
d) r=1/3

34. When an electron jumps from the orbit n = 2 to n = 4,then wavelength of the radiations
absorbed will'be (R is Rydberg’s constant)

3R SR 16 16
- b) —— —_— d)—
Y To )16 9 5R )3R

35. Assuming the mass of earth as 6.64 X 10%* kg and the average mass of the atoms that makes
up earth as 40 u (atomic mass unit), the number of atoms in the earth is approximately

a) 103° b) 1040 c) 10°° d) 109°
- : :1!1 lr% ),1'( - C!;-I K q.‘ % ﬁ.. j\ ) —.: &=L ¥ Wy | _-_1 » ’_.‘-h‘ ‘ Te 't W _L
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36. The shortest wavelength which can be obtained in hydrogen spectrum is (R = 107 m™1)
a) 1000 A b) 800 A c) 1300 A d) 2100 A

37. The K, line of singly ionised calcium has a wavelength of 393.3nm as measured on earth. In
the spectrum of one of the observed galaxies, the spectral line is located at 401.8 nm. The
speed with which this galaxy is moving away from us, will be
a) 7400 ms™! b)32.4 x 102 ms™!  ¢) 6480kms™?! d) None of these

energies required in eV to remove an electron from the three lowest orbits of t ogen

atom are
a) 13.6,6.8,8.4 b)13.6,10.2,3.4 c) 13.6,27.2,40.8 d) . , 1.5

38. The binding energy of the electron in the lowest orbit of the hydrogen atom is@@he
h;

39. What is the radius of lodine atom‘7 (Atomic no.53, mass no.12
a)2.5%x107Tmb) 2.5 x 10™m ¢) 7% 10 °m d) 7 X107 1m

40. The spectrum of an oil flame is an example for \®

a) Line emission spectrum b) Continuoeus emission spectrum
b) Line absorption spectrum d) Band.emission spectrum
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ANSWER KEY

1) b 2) c 3) b 4) a
5) c 6) c 7) d 8) a
9) c 10) b 11) c 12) a
13) c 14) d 15) b 16) a
17) c 18) d 19) c 20) d
21) d 22) d 23) c 24) c
25) c 26) c 27) b 28) a
29) c 30) d 31) a 32) a
33) d 34) d 35) c 36) a

C d a b

37) 38) 39) 40) . Q
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HINTS AND SOLUTIONS

1. (b)
The energy taken by hydrogen atom corresponds
to its transition from
n =1 to n =4 state.
AE (given to hydrogen atom)
=136 (1-)

=13.6 x g =12.75¢V

2. (¢)

The excitation energy in the first excited state is
11 3
E = Rhez? (5— =) = (13.6eV) x 2% x 2
40.8=13.6 X 22 x
= Z=2
So, the ion in problem is He™. The energy of the
ion in the ground state is

2
E =" =136 x 4 = 544eV
Hence, 54.4 eV is required to remove the

electron from the ion.

3. (b)
When the target is stationary, the
relative velocity between two particles
at the closest approach distance.is v. At
this point, the alpha particle comes.to an
instantaneous rest. Let required distance
is r, then from work energy-theorem.

mvZ 1 ZeXZe
2 ame, T
1
I oc—
m
1
o
 Ze?

4. (a)
For maximum wavelength of Balmer series

1 —R(l_i)—m”
Amax  \32  42) 7 144
..(D)

For minimum wavelength of Balmer series,

1 1 1 R

= RE-) =%

From Egs. (i)and (ii), we have
Amin R X7 9 7

144 R 16

...(i)

Amax
5. (o)

Given, ground state energy of hydrogen atom
E; = —13.6eV
Energy of electron in first excited state (ie, n=2)

13.6
Ez =— @ eV

Therefore, excitation energy
AE = EZ - El
=-22_(-13.4

= —34+13.6=10.2eV

6. .(c)
In Balmer series, n = 2

13.6
E=——=34¢eV

25
7. (d)
Electrostatic force = centripetal force
1 Ze? mv?

4me, 12 r

1 Ze?
v= —
4mey mr

=\/ 9 X 109x (1.6 X10~19)2

(9.1 x10731) x (0.2x107?)
=1.12 x 10°ms~?

8. (a)
The wavelength (1) of lines is given by

1 1 1

1R (z %)
For Lyman series, the shortest wavelength is for
n=oo and longest is for n=2.

i: (liz) . (D)
L-r(:-2)-3r ..(ii)
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Dividing Eq.(ii) by Eq. (i) , we get
AL 4

As 3
As=91.2 nm

= AL=91.2 > =121.6nm

Given

9. (¢)
For wavelength

(1l 1
A n? n}

Here, transition is same

1
So, A =
Ay (Zy) 4 4
A Zw)? (1)
o Ay A
Li 4 - 4
10. (b)
1
AE = 13.6Z2 (—2——2>
n
1 2 1 1
— 2
= 13.6 BY[5 - 5
=108.8 eV
11. (¢)

when light is passed through the
solution then some part of the complete
electromagnetic spectrum will be
absorbed by the solution. So; the
emitted spectrum will have some
missing E.M. waves of frequency
corresponding to what has been
absorbed by the solution. So, the
emergent light produced will

be Band Absorption Spectrum

12.(a)

13. ¢)
Centripetal force=force of attraction of nucleus
on electron
mv? 1 e?

ap  4megal

e

V o ——

JJ4mggma,
14. (d)

In the first case, energy emitted,

E, =3E—E =2E

In the second case, energy emitted

. _5E E_ZE
27 3 ~ 3

As Ej is § rd, A, must be 3 times, ie, 3A

15. (b)
For Balmer series, n; = 2,n, = o

1_R 1 —R<1 1)_R
A \n? n3) \22 o/ 4

16. (a)

Using E=—13.6/n”

Forn=1, E1I=—13.6
=—13.6eV

and

for n =3, E3=—13.6/9
=—1.51eV

So required energy

=E3-El=

—1.51-(—13.6) =12.09¢V

17. (¢)
Current, I = 3.3 x 101° x 1.6 x 1071°
=528 x 107%A
Area A =mR*=3.142 x (0.528)2 x
10—20 rnZ

So, magnetic moment M = [A = 5.28 X 10™% x
3.142 x (0.528)% x 1072°
= 4.6 x 10~ %* units
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bon ot s
)= Aea (G, x-d)

AsU=2E,K=-EF
13.6

Also, E = — 7 eV
Hence, K and U change as four-fold
each.
20. (d)
E = E3 - EZ
13.6 13.6
=1.89eV
21. (d)
The charge of electron=

g= 16 x 1071°C
time period t = 10716

i=q/t
current=1.6 x 10719/1071
=1.6 mA
22. (d)

Impact parameter b « cotg
Here =0, hence, 8 = 180°

24. (¢)
The energy of nth orbit of hydrogen like atom

is,
2

A
En = ~136 —

Here, Z = 11 for Na atom. 5 electrons are
removed already. For the last electron to be
removed n=6.
—13.6 x (11)?
" (6)?
=—0.37 X (11)% eV

25. (¢)
The first photon will excite the hydrogen atom
(in ground state) in first excited state (as E, —
E; — 5.1 eV). Hence, during de-excitation a
photon of 10.2 eV'will be released. The second
photon of energy 15 eV can ionize the atom.
Hence the balance energy ie,
(15 —13.6) eV = 1.4 eV is retained by the
electron.
Therefore, by the second photon an electron of
energy 1.4 eV will be released.

26. (¢)
As energy « 1,

Therefore, energy corresponding to 1 A =
1.5 x 3000 eV

27. (b)
Since spectrum of an oil flame consists of
continuously varying wavelength in a definite

23. (¢)
I (Ze)(Ze) 28. (a)
0~ 1\ .
4me, (E) e 9 From Bohr’s formula, the wave number (—) is
2X92(1.6x10717)“x 9 x 10 ven b 1
= ven :
2X 1.6 x 10-13 S 1 1 4
=132 x 10~%m ~ 10~'2cm >= Z%R (n_%_ﬁ) Leileg
where Z is atomic number, R the Rydberg’s :1:‘ u; 2
s
constant and n the quantum number. S e
o
e F’l'&l. Fﬁ‘.
Ve ’5-1 i s
1
E !F‘-‘l' = ‘11‘!
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1 1. (d)
> Axo 30. (a)
Atomic number of lithium is 3, of helium is 2 Number of emitted spectral lines
and of hydrogen is 1. B o= e
1 1 2
Apjz+i Aget: AHW : @: 1/ (4)2 o
=1:1:1 N=3
29. (c) . (n, — 1)
A diatomic molecule consists of two - 2
atoms of masses ml and m2 at a = n —n —6 =0
distance r apart. Let rl and r2 be the n, —3)(ny +2)=0
distances of the atoms from the centre n,=3
of mass. Case II
m N=6
thy
- ny(ny — 1)
Oran—C =i
r ) né-n,—12 =0
™ L4 M > M, —4)(n, +3)=0
The moment of inertia of this molecule ‘ 'RZ” 4,n, = —'3‘
about an axis passing through its centre | Again, as n, is always positive
of mass and perpendicular to a line K n, =4 ,
joining the atoms is Veloeity of electron v = Zjehn
I= m1r12 + 1?121"2:2 2 nzo
m P
As myn =mi,t;, or = —21’2 V2. ™M
m, V1
= —
TR tR=r v,
Ty
Lo =—Ar—1n) 31. (a)
™ Radius of orbit
On rearranging, we get n2n2
ot n T ynzkzm?
= 2
1 1y + iy T, Xn L
Similarly, #;=—1 Energy  E = —Rchi; ,
iy R TiEy F «x—
n2
Therefore, the moment of inertia can be
written as
[$)de L Qg o, 2 I
& B L 9"'?‘::_;’__. 4 : s _-,‘ ] e 2 Mg+ Tl
Q1d A ;‘..‘_T"Q;:f‘f_!‘ T u & — '-"‘T_H-‘, ;




32. (d)

E=hc/A

= A = hc/E

=>A x 1/E
From Figure,
Energy of photon of wavelength A2
A E2 = —E — (—4E/3)
AE2=E/3
Energy of photon of wavelength A1

AE1l =-E—(—2E)

AEl1=E
~A1/A2=AE2/AE1=(E/3/E
r=1/3

33. (d)
Rl
n;=2, n,=4
-nl-2
A=
34. (¢)

lamu (or 1 u)=1.6 X 10727 kg
40 u=40 x 1.6:x 10727 kg

Number of atoms in earth
6.64 x10%*

= e =10
40 x1.6:X10~27

36. (¢)
From Hubble ‘s law
Z X1
Where Z - red shift, r —distance of the galaxy

_dr v _ speed of galaxy
Also, Z= A ¢ speed oflight
Given dA= 401.8 —393.3 =8.5nm,
A= 393 3 nm,
7 =——=0.0216

393.3

Also v=cZ @
=3 x 10° x 0.031@0
— 648 x 105m\\
Since 1km = 10°m,t
\% 0 kms

L%

37. (d)
Lowest orbit is n = 1. Three lower orbits
correspond ton = 1.2.3

-1

13.6
« B9 =136ev,

13.6 13.6
Ez— 22 _34'eVE3 3 —15EV
38. (a)

~n=5

nZ

r = (053 X 10710) —
053 x 10710 x 52
B 53

=25x10"1m

35.4(a) y
For minimum wavelezngth n, =o,n; =n. p ;’_&M
n 1
So Amin = —=— = 1000 A = XU
R 107 {&-ﬂf
R¥e X v
Fiohe b,
- mag
£ [F!n!=‘4rh
f Forftsy ';ﬂli
y 4
¢ =
{Zar
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40. (b)

Since spectrum of an oil flame consists of
continuously varying wavelength in a
definite wavelength range, it is an example
for continuous emission spectrum.
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