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2 ()
According to Einstein’s photoelectric equation
1 1
eV = hC[Z - A_o]
Ist case 3eVg= hc[% — %0 (1)
IInd case eVs=hc [% — %0] ..(ii)
Dividing Eq. (i)by Eq. (ii), we get
/10 =41
3 (d)

K max of photoelectrons doesnot depend upon intensity of incident light.

4 (b)
Pl h P
/1—2 = V&E or ,1_; o« E1/2
6 (b)
_E
P=C77
7 (d)
The mass of electron is about —— times that of a neutron and angular momentum of

1836
electron is quantised in the hydrogen atoms but not the linear momentum of electron

8 (d)
hc hc 1 )

hv — Wo = Emvrznasz_A_o = Emvmax
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o= A _1 ~
=>nc /1/,{0 = vamaX:vmaX—

When wavelength is A and velocity is v, then

V= 2hc /10—/1 (1)
T Im \ A

. 31 .
When wavelength is <~ and velocity is v’ then

2hc

_ Ao — (34/4)
m

A

Divide equation (ii) by (i), we get
v /[/10 —BA/D] Ao

>= | 3 *do—1

v \/ Z Ay 0

MY A — (B3A/4)]
V= v(§) - Ao— A

4 1/2
Le.v > U(g)

9 (a)
Velocity of photon (i.e. light) does not depend upon frequency. Hence the graph between
velocity of photon and frequency will be as follows

Velocity of photon (c)

Frequency (V)

10 (b)
hc 1 = hc dd = hc
eV 1™ v, an 27 ev,

~ A= Az - /11 = %I:i—i . Given Vz =1.5 V1

v, Vi
on solving we get V; = 16000 volt = 16 kV

Amin =

12 (a)
_ 187 =0.309A~0314
T 40x 103 o
13 (a)
h
Energy of photon, E = hv = /1—:}1
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14

15

16

18

where Apj, is the wavelength of a photon Aph = %

Wavelength of the electron, 4, =

\J2mE
)Lph hC «/Zm 2m
— =c |2
de
(b)
For electron and positron pair production, minimum energy is 1.02 MeV
—13
Energy of photon is given 1.7 X 1073] = %

=1.06 MeV
Since energy of photon is greater than 1.02 MeV
So electron positron pair will be created

(d)

Velocity of photon ¢ = vA

(d)

According to Einstein’s equation
h W,

hv=W,+ Ky o>V, = (E)’U - ?

This is the equation of straight line having positive slope (h/e) and intercept on — V, axis,

W,
equal to —

(a)

The force on a particle is

So, F=q(E+vXB)
or F=F.+F,
F.=qE
=—16x10"8x 10%(=k)
=16 x 10~k
and F=—16 x 10718(10i x Bj)

=-16x 10" x B(+ k)
=—-16x10"YB x k
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Since, particle will continue to move along + x-axis, so resultant force is equal to 0.

F.+F,=0
16 x107* =16 x1071"B
_1ex107™ 4
= B 16 x 1017 10

19 (c)
E=hv/A == (ineV)

_ 6.6x1073*x3x108
T 1.6x10712x0.21

=59x 10 %eV

20 (b)
Electric force (F)is straight forwarded, given by

TFFFFFF 7T
F

Where, gis charge and £is electric field.
Given, q=3e
F=3eE  ..(D)
From Newton’s law, force experienced by a particle of mass 2m witn acceleration a is
F =2ma....(ii)
Equating Egs. (i) and (ii) we get
3eE =2ma
3eE
“=om
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ANSWER-KEY
Q. 1 2 3 4 5 6 7 8 9 10
A. A A D B B B D D A B
Q 11 12 13 14 15 16 17 18 19 20
A C A A B D D A A C B
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