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(1ln Comprea Effict, when 2 phoson of v-ray collides with a free electron moving with velocty

¥

The momentum of the | The mosntum of the
waciron scamened photon
A | ecreases Incradses
B |decreasss decranses
G | ncreass e
U | decreass e
S
The correct answer i5 ()

(O collision the velocity of elaten neresses 5o, the mementum of electren mcrasees, while the
wyme bemgth of photon mcreases, 5o its frequency and emergy are decreased them its mass i
decoeased and it's mass o0,

(2) The graph repeesents the relation between the recipoocal of the square root of the electrac
potentyl diffevence used in e cathode say tube and the asocuting winvelegth for the electrons
emitted from the tobe filament, 5o the vadae of the point (X) on the graph equals ...
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The comectamsweris | 25 107
Becae e calelanof Besope =21 110 vt
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(3) Thie graph represents the relation between the wavelength for the ehectrons
eaitted from the tube filament and the reciprocal of the velocity of the electrons.
50, the ratio between:
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The correct answeris: 3/1

{4) The opposite figure represents a green light falling o the surface of Cesium
metal, where electrons barley liberated with zero K.E. in which fipare from the
following represents albectrons will be liberated gained KE
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The correct answeris blue

Because, blue color only has more energy than green color.

() Aa electron microsoope is used 10 examize two different virases (X) asd (). If
the dimensson of vines (X) 5 | mmwhile thatof vines (Y) is 4 nm. Then, the ratso
between:

The required potential dif fevence betwern anode and cathode te observe virus (X)
The required potential dif ference betwaen anode and cathods to sbserve mrus (y)

a) 16 b) & c)4 d)2

The correct answeris: 16
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() The opposite graph represents the relation between the kinetic energy of
electrons emit from photo ehectric cell and the frequency of incident photon on the
cathode, Which one of the following wave lengths emits electrons with kinetic
emergy = 6.6% 107 (C=3x 10" mis)
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a) 5.45x 107" m b)555x 107" m

€} 5.54 % 107"m d) 5.65% 10°"m

of the Egyptian Ministry of Education
and under the supervision of a group of

Educational Consultant

Awatef Ahmed

The comect answer: 545 107" m

Because, foanthe graph the vaboe of erialfequency v, = 45 x 105Kz

Toe E, =hy, &KE=E-E,=; +E=7 =KE<E,

o easartaad

- . ) .,
KL R e ) 545107 m.

(7)In Coolidge tube, ifthe velocity of the elactrons colliding with the target is
7.34x10° my's, 50 the miminmem wavebength of the prodaced x- rays spectnum equals

Knowingthat- h=5625x104)s | me=9.1x10"kg C=3x10'm's

Afllom  B)OSILC107Y  c)00%am d)59x 1071

The correct answeris: §.11 am
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Betausz E=A.l_u.—§ mt = don =r—

Ay #8011 10"%m =8 11nm

(£)In Coolidge babe in the figure, o prodace X-rays. [fthe stosmic nussber of the
target material is (42), S0, to produce the longest wavelength for the characteristic
X-ravs radiation, we mist change the targed, material 1o another element of atomic
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The comect answeris: 20
Because, by increasing the atomic number the wave length of the characteristic
radiation and vice versa

(%) The schematic diagran represents the apparabas of (He-Ne) laser production,
which chosoe comectly represents the role of each of the components (1, 2 and 3)7

1 T: ti
[ [umber 1 Number 2| Number 3
A | Pholons production | High voltage | Reflecting
preduction | photons
B |Reflecting photons | Contams the | High voltage
active production
medium
C |Pumping energyto | exciting the |Amplifying
@ucita the atoms Neon atoms | pholons
D |LASER photons Theused | exciting the
production energy Neon atoms
Source
The comect answeris B

Because, | mizvors 2) resonance cavity ¢ source of energy

(10) In Rubby-Chromium LASER, string Xencn bulbs areused to excite the atoms
of the active medium, 50 the ratho between

the rpied of producnd LASER ray in air -
the speed of anow lamp light in air

a)0ne  b)morethanone o) lessthanone  d) zero
The correct answeris: one
Because the vebocity of photon is constant = 3x 10° ms.

(1) The figure thatrepeesents stimubied emission is figureno. ..

a1 b)2 el d)4
The correct answeris: 3
Because, the emitted photons are produced by the stimulated emission
are in phase.

12y Which figare represent the spectniss ressking from the excited Hydrogen gas™

al b)2 €3 d)4

The comrect answeris: 3

Because, the Emission line spectram, they appear on spectrograph as bright lines
cna black background.

(13) The force applied by a beam of light whose power is 1W on the surface
Ofthewallis..........coccenn N.

A06Tx10¢  BYTETx10  c)021x10°* d)69x 107

The correctanswer is: 0.67x 10°#
P e e 10t
¢ Ixe
(14) The photon mass and linear momentum if 4 = 380 nm.
....espectively. Givenh =6.625x 10415
2)581x 10 Kgand 1.74x 10~ Kgms™
b)1.74x 10" Kgand 5.81 x 107*Kgms™
€)2.55x 10-¥Kgand 566 x 10-*Kgms-!
d)3.66x 10 Kgand 5,66 x 104 Kgms™
The correct answeris 5.81x 10 Kgand 1. 74 x 10" Kgms™
Because,
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(15)1f the work function of sodium metal is 3 68 x 10-'*], then the longest
wavelengthof radiation necessary to emit photoelectrons fromitis........

54x10°m  b)66x10%m  ¢)98x107m  d)233x10%m

The comrect answeris: $.4x 10"m

Bacause, h
Ew = hur =2
A
6625 X 10343 x 10° 7
e e — { -
A== 54X107m

(18) A radio station emits a wave frequency92.4 MHz the rate of photon (0;) if
the power of the stationis LIEWis.................oo.o.

a)4.116 % 10495 b)3.116 % 10457
€)1.796 % 1091 d) 5.6 = 1078
The cormect answerls: 1.796 = 1075
Because. E=phu
E=6625% 107 % 924 x 10°E = 6.1215 x 107
B,= 5 = E0,
p,=De = B | 796 x 10757
Z [NH41Y

(17) An x-rays photonof wavelength 3A° collides an electron at rest.
The electron is ejected with energy = 1.01 x 10-']. then the wavelength
of the scattered photonis ................

a)36A° b)63 A® c)TA® d)8sA°

The correct answeris ;3.6 A®

Bacauss
Energy before collision = Energy after collision
&, 1 L3 !
I ¢ Zmet =l + S
o dem o et
e Mgt eesx1-Haaoet
3110;? 5
LS 107 pemrsx 161
T N (101x10°%)
£5M 3107 =

A=03398 % 10 m =36 A°

+(1.01 % 10°%)

(18) A radio station emits a wave frequency 82 4 MHz the rate of photon (@:) if
the power of the stationis 11 EWis........coooviiinenns

2)4.116% 107 B)3.006 = 10¥9g
€)1.796 « 1025 d) 5.6 = 107971
The correct answeris: 1.796 1095
Because, Eshy
E=6625% 107" x 92.4 X 10°E =6.1215 x 107 ]
Py == ED,
0=t < LB ) 206 x 10%%
4 [ A 3L

(19) The mimimum vahes of the accelerating voltags thatwouldbe required for an
electronto give up all of its energy in a collision witha target and produce x-ray of
wavelength0.03 nmis......................velt.

a) 771625 b)65625  ¢)5506.25 d)41406.25

The correct answeris: 41406.25
Because, .y - hE

1.6x% 10719V =
V= 4140625 Vale

6625 % 107 N3 x 107
0.03 x 10~

(20) An electron of mass 9 x 10~ kg moving with velocity of 2.7 x 10° Km/hour
anda proton of mass 1.5 % 10" kgmoving with velocity 8.1 x 10°kmn hous then the
ratio of wavelengths of thesr accompanying wavesis.............coooeeens

b DL UL
The correct mswer is 1 —
Because, .t
‘F-- » 10" M wig
ﬁW:” % 10740
A= e — = 196 X 107 m

4y _ 500
ratio Bl

(21) If the ratio between the velocities of two moving bodiesis 10:3 and the ratio
between their wavelengths is 1:25, thenthe ratio between their massesis.......

a)15:2 b)20:1 e)0:3 d)23:25

The correct answeris 15:2

Becanse, ,z—
Am x t = Constant.

Cangtani
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my dgx 3 3518
my dgxwy 10 1 2

17) The potential difference necessary to make the velocity of the proton equal to
thetelocm of an electron accelerated under potential difference of 1000 volts
b =ceocceerrammmomezes . volts.

(If mass of proton = 1.67x 10" kg and mass of electron=9.1 x 10 kg)

2)1835x10%  B)23x10*  c)326x10% d)632x10¢

The comect answeris: 1.835x 10
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(23) The frequency and wavelength of the emified radiation (photon) when an
electronin the hydrogen atom is transfermed from the forth shell of the energy Ei=
- 0.85 8V tothe third shell of Ensrgy Er=-1.56Vaare................;espactivy.

(knowingthat:e=16x10°*C | h=6625x104]8)
2)1.5698x 104 Hzand 1.911x 10 m
b)1911 x 10 10" Hzand 1 5698 x 10%m
¢)223x 10% Hzand 4 5698 10 m
d)3.868x 10* Hzand 1.911x 10*m
The comect answeris 1.5698x 10¥Hzand 1.911x 10 m
Became, AE=E, - E; =-0.85 - (- 1.5)=0.65 ¢V

AE =hommp 0.65% 1.6x 107 = 6625 x 107 ¥ x v
s u=1.5698 x 10" Hz,

T 1911 x 107 m

(24) The longest and the shortest wav eleagthm L}'man s series of hydrogen atom

116

knowing that the energy of shells inside the hydrogen atom is given by E,, =
eV, h=6.625% 1073 5,C=3x 10°m's, and &= 16x 10715C.

3910A,121324 bJ1213.24.910A
€)550A,13004 d)13004.5504
The comect answeris 1213249104
Bacause,
For the longest wavehenath the electvon ramsfers from E; (n= 2} 0 E; (n=1)
5,,—:,‘ ST TRITE

SE= Ey-Ey = 3d- (136 = 1026V

&= hueifﬂm:nmo-“sw
120325 107 Tmm 12032 A0

For the shortest wavelengsh election tramifirs fromn = oo (free ehectron) 10 E; (0 = 1); E, =0
E - 1366V

2BE=E, -E =0-(-136)= |36V

. I;“Iuw_":amxll‘“llnﬂ'

T A=9.1x 10"%m =900 4*

(25) The ionizing energy and the ionizing potential for a hydrogen atom are
. (— respectively.

knowing that the atoms is in the ground state and energy levels are
Givenby: B, =53 e.V& ¢ =16x 10°7C.

a)i5AS b)l3.6,0 0136 d)ig136

The cormect answer 15 13.6,13.6

Becanse, fooiring epergy AE = E,, - E, =0~ (-136) = 136V
Iowizing potential AE = ¢ M 136X 16 107 = L6 107y V mmp V=136V

Competition

Choose the correct answer:

1) Fraunhofer lines are:
1. Continnous spectrum
ii. Emission spectrum
1ii. Line emission spectrum

iv. Line absorption spectoum

2) Photographing bones by X-rays is based on:
1. Xerays are not affected by electric or magnetic fields
ii. Its velocity in space equal to velocity of light
iii. Reflects on smooth polished surfaces.
1v. Xerays have high penetrating power

3) X-rays have following properties except:
i. it is electromagnetic waves
ii. has the same speed as light in s[pace
iii. lias low frequency

iv. is not affected by electric or magnetic fields
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