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1.

STATEMENT -1 .

The number of photoelectrons emitted by a metal plate illuminated by
light of a certain frequency, greater than the threshold of frequency,
depends on the area of the plate. Go‘rfut'

STATEMENT - 2
The number of electrons emitted per second will depend on the number

:;?ﬁbtnns faliing on the plate per second. Cpfﬂad' '
)

Statement -1 and Statement — 2 are True
(B) Statement — 1 and Statement — 2 are False.

(C) Statement — 1 is True, Statement — 2 is False. / ‘/
(D) Statement — 1 is False, Statement — 2 is True. / /

2.

A particle of mass M at rest decays into two pa}”ﬂcles of masses mq and

m32 having non-zero velocities. The ratio of the de Broglie wavelength of

the particles -
A, (B) 2= #91 (D) ™

1 . o, m,

:
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MR iy
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3.

" The de Bragﬁ?wavelength of a bus rnovi’r?g-‘\;mh spe;ad v IS A. Some
passengers teft the bus at a stopage'. Now when the bus moves with twice
its initial speed. Now kinetic energy is found to be twice its initial value.
What wilt be the de Broglie waveiength, now -

i82) 7. (B) 2\ (C) \/2 (D) A/4
Sl A= b 3
Nw‘(f‘d '=2V 2
'=ak A=A
i s &MY v
f;’xw‘ﬁ mo”

—

The number of photons of wavelength 540 nm?rMed per second by an

electric bulb of power 100 W is (taking h = 6 x 1034 J-s)-

(A) 100 (B) 1000 (y-/fa x 1020 (D) 3 x 1018
Y
Povre = 75
o, Powrs
y ﬂcm: o oy
i goxlo®
o= X
r
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5.

P ' F\ -
A proton accelerated through a potential difference ﬁ?'}ow, has de-

Broglie wavelength Aqg. The de-Broglie wa:velength of an a-particle,

accelerated through 800V is-

S N

"me —agn tuac o the de Broghe wavelength (2.) of an electon (e). proton (p).

~eJiror » and a-particle (1) all having the same energy of MeV, in the

ncreasne oroer wi'l follow Lhe sequence
A e A rim. P ﬁ‘]/;'-m;'-n-"'p-:*-e | Jh Jh( _'__)/&-( QA"‘J <'AP{‘~/*":
T 2T (D) %.p. he. Zat. 2
L I
jgm €
, |
Ya o
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7.

. W _
De Broglie wavelength of an electron in‘the nth bohr orbit is A and

angular momentum is J then-

Mﬂ 7 hn (B) 4 = ]1-

(C) 7.py 7 In? (D) None of these

[ e .
)\n . ANQox N Ar

A
. Nnh
J?'l 2—7\—
/\ noo qnq' ao-

i

Jn AR/

8.

N

A proton with KE equal to that a photon (E = 1&7 keV). A1 is the

wavelength of proton and Ay is the wavelength of photon. Then :‘ B

proportional to -

(;/7‘{1!2 (B) g—1/2 (C) E (D) —1

E—_—, j(f-":’ |60 K e
/\ _ 1t Ay _ C
I

|amE N9 am e x (-

Mo = Ac Ao [E xC
| _.-'T"__-'.""E __A_g- am |/2 |

._11
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9,

An electron of mass m and charge e initially at rest gets accelerated by a

constant electric field E. The negative rate of change of De-Broglie
wavelength of this electron at time t is -

2h 2h ' h
Al eEr (B~ ¢Et’ T err B)= k2
- A
Ww =0 A 7;’5
a- et
” A A -
- Gb{ :-7 dF{' —
x| dr. A
U':- 6é'f .-af/l‘ - 6—2;%1
me 74
10.

Number of identical photons intident on a perfectly bléck\dey of mass m

kept at rest on smooth horizonta! surface. Then the acceleration of the

body if n number of photons incident per second is : (Assume wavelength

of photon to be A)

,&‘) nh (C} -.T'l'lllh (D) !

} m

nh

"* 71N

(A) <

hS/.Sbf-" F. ma-

P m nh - Ma
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11.

s.1s proportional to -

(A) ! for both photons and particles

HI

E
yf : for photons, ’IE for particle

(C) lF for both photons and particles

(D) '.L for photons, 1!: for particles

L]

12.

A radiation of energy E falls normally on a perféét\fy'reflecting surface. Find
the change in momentum -

(A) E/c Jy) 2E/c (C) Ec (D) E/c?

Af:&f:'/(‘
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13.

A double slit interference experiment is perforﬁ‘é%v a beam of electrons
of energy 100 eV and the fringe spaéing Is observed to be 3. Now if the
electrons energy is increased to 10 keV, then the fringe spacing -

(A) remains the same (B) becomes 103
(C) becomes 1003 yl becomes 3/10

. AP
P L2

R
/

p * i
L
p et

14,

In Davisson-Germer experiment mgximum_in'te"ﬁsity Is observed at -
y 50° and 54 volt (B) 54° and 50 volt
(C) 50" and 50 volt (D) 65° and 50 volt
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15.
| * AN N

The interatomic distance between atoms in a cryst’ahr 2 8A. Then if such

a crystal is used in Davisson-Germer experiment, the maximum order of

diffraction that can be observed for a beam of electrons accelerated by

100V shall be -
(A)n=1 A/(

)n=2 (C)n =10 (D) n =

A= 12274
J 100

16.

N
In Davisson-Germer experiment the relation between Bragg’'s angle ¢ and

diffraction angle O is-
(A)9=902-¢  (B)O= """ (C) 6 = 1802 — 59/"V¢=f'“”j“:
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17.

-

An insulated metal plate emits photoelectrons when first illuminated by
ultraviolet light but then the number of photoelectrons emitted per unit
time decreases until it stops altogether. amu!

STATEMENT - 2

As more and more electrons leave the plate, its potential Increases,
decrgasing the number of free electrons and finally stopping them.Cﬂ’lU) |
J,A/);tatement — 1 and Statement - 2 are True

(B) Statement - 1 and Statement — 2 are False.

(C) Statement — 1 is True, Statement — 2 is False.

(D) Statement - 1 is False, Statement - 2 is True.

18.

The log-log grapﬁbetween the energy E of an E@t—hﬂﬁ and its de-Broglie
wavelength A will be -

(A) 2| (B) &ﬁé (D)

\/\.—_fv_ gr\
Jame
of - A= T2
rE | T
Wit 277
e

logr »

log ? —
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19.

T\
The de-Broglie wavelength of a vehicle moving with velocity v is 2.. Its load

Is changed so that the velocity as well as the momentum are doubled.
Then the new de-Broglie wavelength of the vehicle will be -

(A) 2 (B) 2A }7) AJ2 (D) A/4

!

N A
AP

LA
Pl

20.

i

An electron mn'vﬁing with a velocity of 10° m/s in the\‘-direction enters a
region of uniform magnetic field of strength 0.2T in Y-direction. Then its

de-Broblie wavelength (in the magnetic field region in comparison to

outside) -
(A) increases (B) decreases
( emains the same (D) nothing can be predicted
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21.

I AN\
The wavelength of a photon is equal to the d}Bmglie wavelength of a
thermal neutron at 127°C. The energy of that photon is —

(A)6x103eV  (B)3x10%eV gf) 8.0x 103 eV (D)1.2 x 108 eV

0 O -
Anewal = Q0834 30828 30834
J7 0 2

A
e = AC z [RUONA
J\p E E’. e,
) R Y80 eyl 2 A

€ ‘- 25'2;”.9 x2 er
4 e

c - 8;_3 /0 eV

- 4..

22.

A proton and an a-particle are accelerated through the same potentidl

differences. The ratio of their de-Broglie wavelengths A /A, is -

(A) 1 (B) 2 ) & (D) 1/ V8
‘/\ ) O 286 ﬂ;ﬂr - 03anh
SN ~
(4]
Aw > 200LA o]

v W
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23.

The ratio of de—ﬁroglie wavelength of molecules Of hydrogen and helium
in two gas jars kept separately at temperatures of 272C and 1272C

respectively is -

(A) 2/ V3 (B) 2/3 (C) Ja/4 A7 V13

2 y . Y4ov ':- 2
a q 300 5

If the kinetic energy of the particle’ is Increased by 16 times, ‘the

24.

percentage change in the de-Broglie wavelength of the particle is -
(A) 25% WS% (C) 60% (D) 50%
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25,

e

| ) - ' A # \ =
A photoelectric experiment is performed at two different I-i}m intensities

I and l; ( >1,). Choose the correct graph 5hnw'ing the varlation of stopping

potential versus frequency of light.
Ve -1 Ve [+
%’Nnne of these

(A) (B)

[ —{ ﬁ{ 8 »f

- %
€ \Vo = nYV —w ) ne

26.

- - e

- . — A;‘
Choose the correct statement (s) related to the photocurrent and+ne

potential difference between the plate and the colléctor-

(A) Photocurrent always increase with the increase in potential
dtference

(B) when the potential difference 15 zero, the photocurrent is also
2ero

/U?‘ Photocurrent attain a saturation value of some positive value of the
potential difference

(D; None of these

,
5
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27.

-

The collector plate In an Experlment on photoelectric effect is kept vénlr.allv

above the emitter plate. Light source is put on and a saturation

photocurrent is recorded. An electric field is switched on which has a

vertically downward direction.

(A) The photocurrent will increase >

(B*) The kinetic energy of the electrons will increase /
(C) The stopping potential will decrease x

(D) The threshold wavelength wil increase X

28.

The frequency anﬂ’irfutensiw of a hight source are bnth'?o-t}ﬁ-d. Consider

the following statements. ' ‘ﬂ
(2) The saturation photocurrent remains almost the same. tﬁ‘* U-i :

(b) The maximum kinetic energy of the photoelectrons is doubled. J“m

(A) Both a and b are true ,l;ﬁﬂ/:s Is true but b 1s false
(C) ais false but b is true (D) Both a and b are false

4 - NxhV gy
et/ I (k
noe

wlﬂ- é-u-u an (Jan~a-
M Mwﬂbf-w

) A b XY
J/Z - {?') P jﬂ%]t, No ﬁ_wlmf”vt e L Thas

Aokt
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29.
—

Match column 1 wath coluimn L ;

COLUMN I COLUMN I °

(A De-Broghie ‘P ) 2R6G L/\t - l:’ﬂ? 7 &
wavelength -'-‘i( .JF
assoq tated with ( ‘ V'
elegun in

131 De-Broghe Q- (.202 D
warelength __:}'J T \/\ - O ' & 8 E N
assoiated with P
protun | J 4

A IDe-Broglie IRt 1227
wan clength —=? S Jl : U
asson lated with \/\ ® ;D{ A
alpha paruele in A d T ——

e —

Iy Pe-Broghe &Y 0101 ’v
warelenptly =2 'JF &
assoiated with 0 . J O 2 A
deuteron i 4 A - ————

. D J—
1. AH»Q:B »R:C »P:D »S v
&F A PRIB H»PC HNID HQ
3. A S B >R C »P:D »Q
4, A »P:B »K.C »Q D) 5
30.

_-'-'-._

It takes 4.2 eV to remove one of the least tightly bdund electrons from a

metal surface. When UV photons of a single frequency strike a metal,

electrons with kinetic energies ranging from 0 to 2.6 eV are ejected. The

energy of incident photon is -

(A) 2.6 eV (B”) 6.8 eV (C) 13.6 eV (D) 13.6/4 eV

i - 26 N ALl TR
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31.

+ 2 " 5 I\_-_ - a
In a series of photoelectric emission E:Ferlments on a certain metal surface,
possible relationships between the following quantities were investigated :

threshold frequency fg, light intensity P, photocurrent |, maximum kinetic
-

energy of photoelectrons Tmax-:
y
J of 2

0

X
Two of these quantities, when plotted as a graph of y against x, give a straight
hine through the origin. Which of the following correctly identifies x and y with

the photoelectric Qquantities ?

x Y
a) D X

(B) fr Tmax X
¢') p |

(D) P Tmax X
32.

The correct graph between the maximum energy of a phntoclc}TUn and

the inverse of wavelength of the incident radiation is given by the curve -

”/]a (B) b | (C) c (D) None of above
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33.

| ‘Fp al :-Tm.wr!_rr:&ﬁ; 2475 A 1s incident on barium. Photoelectrst

describe a circle of radius 100 on by 3 magneyc lield of flux density

fritted p

1 Tesla Wark function of the barium 1s |Given :. =1.7x 1011) .
sh _
Lt OB
W‘-‘- E: = Wprowr
Barnim = s.w__ ng
| 4.5 eV (D) 3.3 eV 1 '[ 5'{5-0'9"
: B)21eV Se _
mise mnew gfh | e BN —

k.(’ht_?) 'JT"L—
JL-" ?YIL' r '?'m.k‘ | ,;W.’.IHF”-‘—'-X“} x /

1% ‘tb_- _; :; T
L‘w’ /.b . lev= O'Sw
> .
am | gl . 1AEON-A - S
€T T T TasA

34.

il T
Frhagptoeievtin elfecl Eapeniments are performed wiing three differen! 7
metalplatev p q and r having wrrk functionys g, = 20 eV b, = 7 5 v and a‘t’ P 3 EJ pe E’ ’ EJ } ?‘:f
—ei-

e - 10ev rewpectively Alight bearm contaiming wavelengtbs of 950 nim,

450 rnm and 350 nm owith equal ntensities dlumirates each of 1he plates

The cariect IV graph Tor the eaperiment o [Take hr = 1240 &V nm |

—;ﬂﬁmz{ waraltgth pall
W}/)ML ’1,(}??;1'”3?'”}

g‘.’ Eafs 2 f’q_,
Wﬁflﬁm&‘ = NatNsy
Al €37 PA

-2 : h S 7ord ot = 70
¢),-:.ﬂw (;6?’—-35’%’ ?5,\ Ien/ ) 9 /‘ :
g . 12umeA [ 1qusaen A | Ty /240 205 1 s,
" asonm y5o ” 357

: . 1 A/ B
-:..?"ZSIEV é‘gig?‘g—d’, V/ '!g vV —
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35,

When the electr:::-r;agnetic radiations of frequenciesﬁﬁx Y0 Hz and 6 x

10'" Hz fall on the same metal, in different experiments, the ratio of

maximum kinetic energy of electrons liberated is 1 : 3 . The threshold

frequency for the metal is : .

(A) 2 x 10*° Hz (B) 1 x 10'° Hz

/y] 3 x 10'° Hz (D) 1.67 x 10" Hz

Sof £y = RVI W)L AR

—_— ﬂv ” & 'y -
K/;L -, 2. - Al HHNS Lo
i w ;*/*ﬁ[’}v"-v‘] T 1
U N, ~Vq)_ (2xID -ex/D
Ky % Vg Yy = [2V17V2) = =

I~ J

- g,xfb"s-hz,

36.

= . ¢ . PO '
When one centimetre thick surface is illuminated with I-i}ht of wavelength

)., the stopping potential is V. When the same suwrface is illuminated by

light of wavelength 22, stopping potential is % , threshold wavelength for
metallic surface is :

(A) jy) axr (C) 6) (o)

A

AolT el orhC — 2 B - 2ckC
7 3 A4
c :__f_“__c_ 4 ﬁgs"f
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37.
The surface of a metal is illuminated with thfe"light of 400 nm. The kinetic
energy of the ejected photoelectrons was found to be 1.68 eV. The work

function of the metal is (hc = 1240 eV. nm)—
(A) 3.09 eV w}y1.41 eV (C) 1.51 eV (D) 1.68 Ev

38.

- L] a - ﬂ
A nonmonochromatic light is used in an experiment on Bhotoelectric
9

effect. The stopping potential -
(A)1s related to the mean wavelength
(B) is related to the longest wavelength

ﬂis related to the shortest wavelength

(D) 1= not related to the wavelength
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39.

The electric field associated with a light wave is E = Egsin [1.57 x 107 (x -
ct)] where x is in metre and t is in second. If this light is used to produce
photoelectric emission from the surface of a metal of work function 1.9

eV, then the stopping potential will be -

iy (B) 1.5V (C) 175V (D) 1.9 V
~. £ 5,;“.( /-s‘7xfo7x_ — }-S"J'xfojc t = @
6 - 0 —______-':.-—"'; — )
—oxib? = /-?l!aw@f/-??;?
_._?_ﬂ 5[5 2xX(b° = .
ﬁ P’ / :;‘-?'!‘ﬂﬂ')'7kr*£?x££i eV
/Q ) /‘;-71/07 m | 7 A e
A -

40.

IWhen a hght sourceis ';'JTaFced at adistance of 1m from the emit(ém;muts.
electrons of energy 4 eV. If the distance is changed to 0.5 m, then -
(A) the number of electrons emitted will be same but their energy will
become double
(B) the number of electrons emitted will be same but their energy will
become four times
(C) 1t will emit twice the number of electrans of same energy

W:t will emit four times the number of electrons in earlier case with
same energy

41.

In phutneie;::t_'r_ff ’Eﬁect, the number of phﬂtOéfE%i.\hﬂ emitted is

proportional to -

Mintensity of incident beam

(B) frequency of incident beam
(C) velocity of incident beam

(D) work function of photo cathode
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42.

Light of wavelength A strikes a photo-sensitive surface and electrons are

ejected with kinetic energy E. If the kinetic energy is to be increased to 2E,

the wavelength must be changed to A’ where - / L: :_é'i'.h_( >0
(A) 2" = * (B) A" = 22 /)3{1'4 (D) A' > A AA
—~ - hC -h( —w (< h(
. W -w -0 ] O - $< 5 ke
e NAAT A A
2¢ = £C -w B ‘?"*;C _%\'f‘:'w A <A
A |
2g - Ze-gw | X 2 A
l
g~ - | [
—_— — Al —
Yot |
a3,
— !

How many photons are emitted.by a laser source of 5x10* W operating

at 632.2 nmin 2 seconds -
(%)/3.2 x 10 (B) 1.6 x 1016 (C) 8.4 x 10'® (D)None of these

6

|
C - . Px(0
Powor = N B AL
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44,

—

: .
The maximum kinetic energy of photoelectrons emitted from a surface

when photons of energy 6 eV fallonitis 4 eV. The stopping potential in

::)It:- AB* 4 (C) 6 (D) 10
L - GV
oo 7Y 2 J V7
Vo Yvaiff
as.

-

“re weorr function of a metalis 2.3 eV. If light of wave number® x 10° m™! falls
or ‘1, the kineuc energies of fastest and slowest ejected electron will be
respectively -

L) 248 eV and0.18eV X

(B, G18eVand0 18 eV )(

C,2&8eVand 0 18 eV X

/rﬁ‘j Ul8eVandiero

~ 19/
/l_)o/ W?JﬁC 4
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a6.

The stopping potential (V;) versus frequency (v) plot of a substance is

shown in figure the threshold wave length is
¥ T

a)5 x 10'%m
c) 5000 A ' d)Cannot be estimated from given data

ﬁ)b\ Vo = ?XI[)W:. C
i Ao

47.

The correct curve between the stopping potential (V) and intensity of

Incident light (/) is
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48.
A particle A has a charge g and barticle 8 has charge+4q with each of
them having the mass m. When they are allowed to move from rest
through same potential difference, the ratio of their de broglie
wavelengths Aa: Ag will be
a)4:1 b)l:4
c) 1:2 A%)2:1
Ao -
Z a- q ({e, < L'qJ
m:. - mq;:.m
KA: \
. 1 N Aa . Tugy S
G- \10('*4 Tk An Yy, “[—
49.

The curves (a), (b) (¢) and (d) show the variation between the applied
potential difference (V) and the photoelectric current (i), at two
diferent ntensities of light (/; > I;). In which figure 1s the correct
variation shown

A

Opp to Shriram Urban. Co-Op Bank, Near Tanishq Jewellery, Laxmi Nagar - NAGPUR - 22 (Ph - 8329100890)

Scanned with CamScanner



SANTOSH YADAV PHYSICS ACADEMY Dual Nature Of Matter || Practice Test Solutions

50.

The work functrons of metals A and B are in the ratio 1:2. If light of
frequencies [ and Z2f are incident on the surfaces of A and B
respectively, the ratio of the maximum kinetic energies of photoelectrons
emitted 1s ([ is greater than threshold frequency of A, 2f is greater than

threshold of [7) /
a)1:1 11 :2

c)J1:3 d)l1 :4
5ol WA K=t -W - ht-w
T _‘F_\'-; ) 5_ k& - :hf'axh’rmn: 2(“{"“)
W& = W k' ) _3
WNe - 2n I; >~
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