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Elue light fallz on a single slit {(0.0239 mm) wide. On a screen that 15 (0.4 m) away, the
Tcentral bright band iz {20.0 mm) wide. What is the wavelength of the light
aimge pdat 85 T 5 e i (m 0.02309). =5355 e (m 0.4)
8 saall 43S 5all Sa Jal in g 5 (mm 20.0).
o gl o pall 100 Lk

xd
A= T 2x, = E,::—L

A= dsin 6 1.22AL

Yobj =" p
O 238 mm
O 256 um
0O 508 mm
O 478 nm



?What band resulted from the interference shown in the image

?E_J.}galhi_...h}ul'l ‘—‘SlJJII».-PE""*E'JHPJﬂII\;‘!‘ La

Source 1 \/\/\
Superposition
Source 2 /\/\/

Dim band
Dark bands
O s p

O Bright Dands
PN T



?In Young's double-slit investigation, what change will be noticed when using red light instead of green

€ pil) ¢ gl o i g pen¥l ¢ gl lodiul i saldl i) 8 Lo sl g0 hall (3l B s

Patterns of all the colors of the spectrum appear

LS aghall ) gli Jalasi e i e e

The width of the bright central band decreases
Al by S pall da i 4 e o

No change will be noticed

h= | v g —.:a
S ade el = Y

The width of the bright central band increases
Mgl ds € i de jall i e 212



Two stars (6.2x 10 light-years) from Earth are (3.1 lightyears apart). What is the smallest diameter telescope that
?could resolve them using( 610 nm) light

digd Olgiw 3.1 ol logiy ddlurell Junly dugud diw (6.2%10%) jlaiay yoyll pe gles 1oy,
dizge Job cgud plakiwl Lagiy jray ol gSay woSuuli) jos 2.0l Lo (nm 610 )¢

_Xxa 2AL
)\ — T 2.1',‘1 T
A=dsin @ 1.22ALgp;
Xobj = D

O m 107°%6.1
O 5%10 > m
@) 15%x10" m
O 15102 m



?How is the color produced in the soap bubble

Reflection
L

Thin-film interference

et

EET- IR S g SN

Eefraction
Ty

-

Pigment
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fospball delsd A el =iy (o



Diaffraction grating with slits separated by (580nm) 1s illuminated by violet light

with a wavelength of (400 nm). If the screen 15 (90.0 cm) from the grating. what is the

?separation of the lines in the diffraction pattern
Aalive 48525 Gu Juaili 3 gin 5 jas slomy(nm 580) o2 5all 4l s il o 5my(nm 400)

Gagmall Jpe aws e 2a05) Cl€ 5)em 90.0)

Ca gl Laj%_e'.l:_a,hill CrrAlealall lsliaall loga Laa
__xd 2AL
A= B 2%y =5
A=dsin#f 1.22ALgy
Xobj = p
O m {392
O 0788 m
O 0.952m
O 0837 m



?If the source of light is a single color, how the diffraction pattern produced by a grating would be

$ig55eall oo 2l 3guzl bhai eSuw «oelll 3l cquall jraos oIS 13] gjme 3 wath jlhis plaziwl aic

Wide and bright lines

O - i - 'I T -
Sl g5 A llima o g

O Narrow and dark lines
28 g daina doglad

' Narrow and bright lines
CETESPELTIEPR AU

Wide and dark lines
O ) _
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TA grating has slits that are (0.035 mm) apart. What is the angle of the first-order bright line for light with a wavelength of (600 nm)

S e 0 a0 (504 223 (mm 0.035)
a5 ga Jgh g guind 1 AS 0 o3 g el Bdd A5l L (nm 600)T

- 2AL
A= A 2X) =~
A=dsin @ 1.22)&]_@hi
Xobj = D
0.68°
0.88°
0.78°
0.98°



?What thickness of a thin-film doesn't satisfy the constructive interference for light with a wavelength A

wzgall deb il cgal) clidl Jslaill b b Gam o) &) clise) cloww i A S

61/4
1)./4

5hn/4

O O O O

3n/4



?7CD's are example of which of the following

single slit

.
| BN
-

—

Thin films

e

A3 5 a8

-

Double slit
Egljo (G

Diffraction grating
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?In the ENERGY OF VIBRATION equation below, what is the possible value for »

E=nnr

1.0
2:5
15

0.5

Cx M dlaing ﬂ.d wFL‘ Lo I_F;I calii I at A8l dliles ?J:



7When the vibration energy of an atom changes from 3hfto 2hf what change occurs to this atom

e b 1 padll L lyf I3l s 52 Sl el Al it e

It absorbs amount of energy = hf

o ghou lolall il b jall
It radiates amount of energy = hf
I|I=|;__g'l.._lil lelall il i;‘;ﬂ.l hf
Its kinetic energy increases

bl A8 al) AdUiall 8l

It reflects amount of energy = hf
'1;-&!"“-: leladll uSad EI_J-LE'I hf



TWhat is the definition of the photoelectric effect
forms s s e L

The absorption of electrons when electromagnetic radiation falls on an object

Lo pun o ohlize g oS lall b ghos die Sl g JSIY) paluall

The emission of electrons when electromagnetic radiation falls on an object
Lo pia o uslalinag g 1S Slatl da i dio iy SKINI Silasi)

The emission of protons when electromagnetic radiation falls on an object

Lo e o —whilina 5 3 §lad] dn gl o gl g pdl Sl

The absorption of protons when electromagnetic radiation falls on an object

e aa o wnnling g 10 Clat o ghs dis Sl gi g pll | palialal



?Which radiation amengst the following can eject electrons from a magnesinm plate

“?,:-_n,__l_LJ_L._':'_a_“ ._F_'S_I e _I_h_:l._IS.J o __'\.g___'\._?-r_: EIEL....LU Taud ﬁ.lJ.lJl aledsdmall o '.—;

Threshold Threshold Work

Frequency Wawvelength Function

(10" Hz) {nm) (V)
Cesium 4.70 637 1.95
Magnesium B.B4 339 3.66

;_e_n_lJI _'|_i_,_1
(=10 H=)

1.95 637 4.70 .

Avielet light with frequency of 7.3 x 104 Hz

15

x5 i e et 104 H
s f ey 10T He 7.5

FM radie wave with frequencv of 1.0 x 1P Hz

3 R FM B ix 10°Hz 1.0

A red light with frequency of 46 x 104 Hz

e f el e pax 104 Hz 4.6

N-ray beam with frequency of 1.0 x 101 Hz

Lo¥uuixl0¥HZ10
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7What 15 a photon’s energy 1if the photon’s wavelength 1z 800 nm
800 nm g5k o sall al gl S 13} 58 580 dslla L

= el

E = nhf E = hf
KE = —eAV, = 662607004 % 107 mke/s
£t o RO KE = hf — hfq
Electron (m.)  9.109=<10 % kg e=1.60x IUTN C
=n_h _h_h
hc = 1240 eV.-nm E = 1240 eV-nm/A
eV 1.55
eV 1550
eV 0.65
eV 155



7Which of the following 1s a real-life application of photoelectric effect

g gygStl il e il Guhd ol las ol

Digital camera

FEPR | M IPTLAL

Digital watch
i, R de Ll

Headphones

A N

L a_'n..E-l._.m...'

Car battery

5 _taal) A3 gl



74An electron has a kinetic energy of 3.1 eV. What 1s the kinetic energy of the electron m joules
€U sl oy DU A8 pall daliall 2ai La 3] @V (g sbud iy K0V 2y 3K pal) Zallal

ket

E = nhf E=hf
KE = —eAV, h = 662607004 x 107 m ke/s
£=f— 20gkm KE = hf — hfo
EIE(-‘IICH'I {n:] ':'Llﬂgxiﬂ'“ kﬂ E — 1.60}:10"'“ C
hf _ h
hc = 1240 eV-nm E = 1240 eV-nm/A
x 10171052
x101% 1496
x101%7194

x 101%7 1,94
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?The maximum kinetic energy of emitted photoelectrons in a photoelectric cell is 6.9:10717 J. What is the stopping potantial
O AEY ] agn e Lo 69310717 J A sy oS Ads 5 Thiall A usall iy RIS pa 3l tob s aly

Equation shect
i el

E = nhf E = hf
KE = —eAV, = B62607004 3 107 m ety
e- k- mogm KE = hf — hfo
Electron (m.)  9.109=10 " kg oo Lﬁﬂxlﬂﬂ C
_hf_h )
P = )1. — E —— v
hc = 1240 eV-nm E = 1240 eV+nm/A
V43
V180
v I%10x6.9
V023
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When a metal 1s illuminated with 200nm ultraviolet radiation, electrons with kinetic energies of 7.5 eV are emitted. What 1s the

?maximum energy of the ejected electrons in eV

7.5V b haie A€ ja dahay 2y, IV G 3l e 200 nm oo sal) 4 ph sy (358 pla) Ll i

eV 5an 3 Adntiall 3l 5 I 48 jall 28Ul o oad ¥ ol La

Equation sheet
Yl

E = nhf
KE = —eAV,
g = he _ 1240 eVenm

A A

Electron (m.)  9.109x10 % kg

nf
C

hc = 1240 eV.-nm

b
A

E = hf
h = 6.62607004 x 10~ m’kg/s
KE = hf — hfy
e=1.60x10"C

= 0
’\—B—mv

E = 1240 eV.-nm/\

eV 200
eV 6.2
eV 7.5

eV 1.3
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2A 9.7x107°! kg charged particle travels with a velocity of 8.5%10% m/s. What is the de Broglie wavelength of this particle
Caonll Mg 155 23 dn e J b Le 8.5%10% m/s le 8 dgate Ao 5 9.7x107 kg 4K ) jnSia apun & jay

Equation sheet
'yl Ll

E = nhf E = hf
KE = —eAV, h = 662607004 x 107 m ke/s
e i i KE = hf — hfy
Electron {(m.) 9 109=j0 " kg e= 160 x ] 0 ~19 C
_hfi_h _h_h
P =p=mv
hc = 1240 eV.nm E = 1240 eV+-nm/\
m10°7%89.0
m10737%89.0
m 10710 8

m10737x14.1



There 15 a liumit to how precisely a particle’s position and momentum can simultaneously be measured™ what does this statement™
represent
Pilanll sda 480 gt call L Maal Jﬁﬁ;ﬁﬁ@ﬁjﬁ;ijﬁ ol Sl pe "

-

Heisenberg uncertainty principle
& el el ave T

Einstein Theory

S AT T,
oz 4y 5k

Plank Theory
STy &y s

Compton Effect

OstesS il
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Radiation with an energy of 4.2 eV strikes a photocell. If the work function of the photocell is 2.31 &V, what is the energy of the ejected photoelectron

231 eV et it pnll Adall Getll alls gl 3hcumall Jpealh g S BB e Leb idifpndds Ao g 2 oV ebutadlls pladl by

. Yl

E = nhf £
KE = —eAV, fo= BEMOTO0 0 10 mikais
e=le=tilm KE = hf — hfy
Clectrom (a9 109=|0-3 kg = 1.60x% I[l"”C'
—_h _h_ h
EE0=x A=p=mw
hc = 1240 eV-nm E = 1240 eV-nm/A
eV 31.2
eV B9l
eV 24
eV 316
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"De Broglie wavelength of an electron iz 1.22x107% m. What is the velocity of the electron
Toa AR as o e (1.22x10 ) G RS0 Ja g0 Ea e ke Al

Exjiiatinm vheet
£ e st

E = nhf E = hf
KE = —eAV, B B GRG0 X 0wk
L e e KE = hf — hfy
Eleciion (i) QoplEe 10 " ke e=1 .{:len"" f:
_ Wt h h h
ESET% A=p=7w
he = 1240 eV-nm E = 1240 eV-nm/\
m 10H=3 3

m 107 #=3 5
m 107960

m 10597 5
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The photan warreiength and the secton momentum oecresses
N [ R T e 1 (S TOPRA Y RN 0 7

:The phaton wavelergth and the electron momesttam increases
cadll S e ety ppizall amgs Jads s B alay

The photon wavelengih increnses whie the siecicon momentam cecrezses
._.m.ﬂi.liJ.i-uS,_-n dia® (|nd ladis gadosll d>es ._LnJ:-J.L'pH

.The photon wavelengih deceases whike the alectron momen e inomopses
Sr PN e R R 2 e T

Tihet charges oomur 1o the photon wevelensik and tha slactron momentm: afier they collide
Flagnh o o g NS Akt il i o e T i



?What does the photon energy depend on
€0 b odll 4l tes 3le e

The energy 1s equal for all photons
y gluia gt A5 g o) aren

Number of photon

L gl J3c

Its frequency
S sl 2

Its mass
SES R



