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; and where net ;
Answer all the questions i in | see y.02x 107 ov
j 10 HP"nl\ ; Energ e "'”:.“"' by IR s ) I|| \(\‘\
. 2 Ox 3 . g « 1 .
I'he speed of 112 htin \:u'vlun"-"“ o 8. 1.14x10 YeV; l(('%'IIHI\‘(U!("('('l’”‘"":'« ».1txld (R "
Plancic’s const il Aol e 3 h (vnni( change 1.60*x107"°C; 1L.60xIV I eV
) ) Nom /€% 3 - . i
Botir DA T sy e :< R = 1.097 rx1071"s Wien’s constant = 2,898 x 10 K ¢ 5
. Imer se i
Constant for Bia : £ 024 A 4
( 7-””"“_” wavelength of an elec trou, A * ‘(" v iy w0 ¥0: -
I‘I‘I ptenuation coefficient of lead for 1. e Ay lese
e ; !
hich of the following is/are correct about the basic assumption of Bohr’s theory as it upplies to
1. Which o
;,\(h.m(n afoms
(i) T'he electron moves in a circular orbit about the profon under the influence of the coulomb force &
)
of attraction.
(i) Only certain electron orbits are stable ]
(iif) Radiation is emitted by the hydrogen atom when the electron jumps from more ¢ mergetic state Lo §
a less energetic state. N
i sefron’s
(iv) I'he size of the allowed electron orbits is determined by a condition imaposed on the clectr
orbital angular momentum. :
= o < I 5 SR TA R 723 s ie is correct.
(a) iand ivonly «(b) i, iii and iv only (c) i, ii, jii and iv ()i and tv only (¢) None i : t\;’é G- 0

In order to produce a 656. 3 nm wavelength photon emitted in the Balmer ser ies, a specific lre(lutcncy,
and encrgy are required. Use this information and the constant provided in the previous page to

answer question 2 and 3. : ' 5 O 3 '54‘0
. 2. What is the actual trequency? : ‘ .
~ fa) 4.57x 10" Hz (b} 8.12x 16° Hz (¢)18. 05v10 Hz \d) 6.13x10" Hz (g) Nonls SEERSEE 7 -L/
" 3. Calculate the photon’s energy.

(a) 3.31 eV (h) 1,89 eV (c) 7.29 eV (d) 23. 44 eV (e) None is correct.
Semiconductors doped with donor atoms and having electrons as their charge carrier are referred.to as
(/N type semiconductors YQ) P-type semiconductors (¢) P-N-P semicontluutors ([\\’ T:)(?—Q/
(d) N-P-N semiconductors (e) None is correct.
5. What is the frequency of light which will cause electrons to be emitted from a magnesium surf.xce whose
wark funcr’mn and kinetic etic energy are 3.68 ¢V and 2. 52eV? . R
(a) 7.2x10% Hz\l 5% 1o”Hz (©)21.5x10 in (d) 6. 1xw‘°Hz (e) None is correct. 3 .
/ \ﬁ:‘»\hj 9& (vtue"-) 3
I;’Leeis’::‘:;fgzﬂorl in whick x-ray photon is scattered from an electron such that the scattered photons
quency than the incident photon is reierr ed to as

E
(a) Photonic effect (b) Scattered effect N Compton etfegt (d) Radlatlon effect (e) Noneis correct

~

Whi -
’t)/h;t‘): (’ho_JIA)e Broglie waveisngth for a bascball of mass 0.15 kg moving at a speed of 13 0 ms’ )\ \
(1 x107" m (b) 8.56 x10°* m (c)18.15 x10"* 1 N3 40 xlu“’ m (e) Noue is correct

.

An atem.leses energy by radiating away
Use this irformation to answer 8 and 9.
What is 1hexuncertamty in the energy of tize phowon?
« |
(a) 1.5x10°'"% J+ b) 70 )\IO'”J(L)S 3x10° J () 242500 m (e)

»

4 photoun in the course of motior:. The process takes 1.Sx10

o

Nonc is corret " (-8

. Wh: 't
1atis the uncertainty in its ¢ .:umcnc; ?
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100 Ehe taet that nowave can exhibit varticlelile char

Known as \h'\ D™
) Partiele Kimemanties ( -p
" v () wave anomalls (W waye-particie
i \ { duntit e 3
\ \ y (0) wave O traction () None 18 correct,
T The masy of an ol
] R clectrtonlly nentral d
pardcle s ton Hhnes greater than that of pr
proton in o nuclide,

acter N| (he vice versa best describe a phenomenon

Assuming the atomic my
ymber s exnctly one-ti .
ve-titth of (he square root 228
ywhat is the nucleon (ms
mass)

L ' SE -
b _r))‘) / \f‘_ 2), )ﬂ - &(|ﬂ - 30 5

namber? ™M |1OF ‘v\

' N (& ‘
(- (VAL () W) M0 (e) None s correct,

zZ-

R\ ¢ \ \ \ Y 9 . Odi

\ hich of the tollowing expression nccording to Schrvbdinger correctly vepresent th
b EE SN se e conservaltic
energy of an electron? Each symbol vetain thelr usual meaning i

\ P p’ 2m 2p
o B T (y‘ (© 5 (@) —5 (&) Noneis correct,

om p m’
13,
Jditference of 45.0 KV,

N8 1)
(a) 4.5010" m }l\z,s x10" m (@) 33x10"m (d)8.2 x10* m (e) None is correct

Schridinger can be expressed as

[ 2 AX :
) aexpi| —-—w g [ 2mx :
\\M\P k‘% \\r) (b) acxpz(vzn—wtj (cﬂfacxpx[—l——wr) (d) aexpi(-z%[—wx)

(¢)None is correct,

l‘g'l"ho basic principle of expression for the nu'mber of electron in an ato

T \
of quantum number is known as

(a) Pauli exclusion principle (b) Leyman exclusion principle
(¢) Balmer exclusion principle w Bohr exclusion principle

16. Which of the following is/ave the possible means of distinguishi
(i) the conductivity (ii) the resistivity (iii) pressure coefficient o

of change carrier.

(a) i and i only (b) i and iii only N(e) ii and iv only

K€ =1 mJl AW" -

TS

2 ¢ Wik /-L‘,xlOS
ﬂl—;h: F;Zm ¢

(d) iii only (e) None is correct.

. The plane wave y(x, 1) of a monochromatic beam of electrons of uniform intensity, according to
)

(¢) None is correct:

ng crystalline solid? :
f resistivity (iv) the numberv-den'sity

»

@olids whose atom are arranged in a repeﬁtive 3-dimentional structure is referred to as
(a) solid bond (b) fluid Te)lattice (d) triple solid None is correct -

18 If no current exist within a solid at the point of application of potential different, such a solid is’

(a) resistor free solid (b) a semi conductor ‘(c,).._an electric_al insulator

(d) an electrical conductor (¢) None is corr

19 The uncertainty of the knowledge of a particles position is related to the uncertainty of its . :

(i) momentum  (ii) energy (iii) time

ect.

e 1

(2)ionly (b) ii and iii only (¢)iandii only‘(Qi,\ii and iii only (¢) None is correct.

20 The sum of individual masses of X al/ays exceeds

whenever X represent

i-the unstable nucleus 11 Protons 111 Neutrons

(a)1and I only (b) I and 111 only (cj I only (d) Xl and IV only (e) Nqne i

1. Which of the following is/are not correct abo

(I) atoms are unstable (1) Atom exist.without chan

(IT0) atoms combine with each other te form rigid solid

IV Electrons

;Jt atoms and its model
ge for billion of years
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s correct.

Calenlate the cut-off wavelength which corresponds to the maximum frequency produced by a potlenti |
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the mass of the stable nucleus for mass defect,
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\M Aoms moves freely and M\m sile "i e
‘N L Y only (0 T anly () TH o (d) ll and W

22U he spavecratt i meving past the earth st s constant S
ey al bt cen suecessive “teks ™ of the spacesraft o188l |
time? Y
(M) 0dlsee (M) DA0 500 (0) A 9Nwee Wy v 0

20 The sun vadiates electromngnetic energy at (he rate of K 9Ix I
energy each second, g Z
(0 2000 K () 192310 (6) A.36x 10"k () 1.92x10")g

Sa The net Torve acting on a body measured fn an nertl
(0 the body remains atvest, (1) Newton 2 law Iy
(I the body s moving at w constant veloclty, (iv) the
() L& (V) only () L& Whonly ()T IHT & (1Y )o

25 The energy requirved to npn'rm the nueleus nto ity e A 18

(@ Nuclear Fnergy (b) Nucleon Energy tt') Nm!ln‘ " | 18
(©) None of the above. ;

26, Caleulate the angular momenmm of n\ thuttun oi‘bfth[
x with an angular speed of S0x10" padss.

(a) 1L82x10" (b s.zmo ) s.smo'” () 3.84:1!:

\27 The wave that is emittod or produc'd by objoct whcn an elec
energy along its path is referred to as : '
() Electromagnetic wave (b) Electronle wavu (© Meﬂhlﬂﬁ“ W
(e) None is correct

WHN

.. 28 The tsﬂlmp“ﬂn that tlm was no nucleus lt the centre.
spread throughout the atom, was plcturod earlier by
(a) Ernest Ruthertord (b) J. 1. Thomson (c) Eimte }

\.4“) eh

30, ~Thé energy reqilrhd:to Sﬁpl% the n ‘clous lnto its °§hmf“‘m )
(a)Nuelear Energy (b) N e3 y AQ.“) B\J?dmﬂ I‘oﬁe :

‘ It is an ldellhlqe th t
(b) It emits a temperature deper
. (¢) This thermal ra

(d) It has the emlsslvlfn& I
(e) None is correct. -




- g A0 —

\',‘. ! #
(2) 388 eV \\\\\2.\\ eV () JAEEV () 286V () None s correet,

\

33, Which of the following statements fs not sorrect?
() Al abject radinte enevgy continnonsly tn form oF slootramagnetie win ox due (o thermid vilivationy
of the molecules,
(b) Stefan's Law states that the rate at which an OBLeRt pndintes onorgy bepeapor ol o e faury
power of its absolute temperature,
© W jen’s displacement Iaw shiows how (he spectium ol hilnel body R L
related to the spectrum at any other tempernture,
\(\'} A consequence of Wien’s displacement law i (hint the wavelongth wt wihioh (e fntenaity of the
radiation produced by a black body is o i A T fietion ot only the tempeyature,
(e) Noneis correct,

34. If the temperature of the skin is approximately 35°Co At what wavelongth does the vadbntion emitted
from the skin reach its peak?

\N)\NO um  ()289 um - (€) 938 pm () 783 (o) None ls corveet,

35. Which of the following statements is not true about photoelectrie elfect? \

t ': N o . &

(a) : '\'Z phenomenon in which electrons are emitted from matter (metals and non-metallic yollds,
l u . Q o 3 X
quids or gases) as a consequence of their absorption of energy from electromagnetic vadintion

b) For a gi b gL
(b) For a given metal, there exists a certain minimum frequency of ineldent radintion nbove which no
photoelectrons can be emitted.

(c) Red light will not cause the ejection of electrons, no matter what the intonsity.
(d) Increasing the intensity of the light increased the number of photoelectrons, but not thelr maximum
Kkinetic energy. ;

\QLNone is correct

36. Which of the following expréssions is not correct about photoelectric effect for a photon with frequency
f, incident of the surface of matter with threshold frequency fy, work function ¢ and K, being the
maximum kinetic energy of the photoelectrons. . .

(@) HKmax = hf — o Y= fo. (© Koux = h(f iy f())
-‘YQ hf =Ks —® (e) None is correct. -

X

37. The uses of X-ray include the following except? -
(2) Radiodiagnostic  (b) Radiotherapy \(gkChcmothempy (d) the detection of pathology of the
skeletal system. (e) None is correct. ; ¥ '

38. Calculate the minimum wavelength  produced when electrons are accalerated through a potqn‘t‘lnl i
diiference of 6.63 x 10° V, a not-uncommon voltage for an X-ray tube. y
()1.24x 10" m (b) 6.63 x 10" m ‘(‘c){SS x 10" m (d)2.18 x 10" m (e) None is correct.

4
)
i
¢

39, Which of the following statements is not correct about Compion scattering? \ (63
A\ & ,___..'

(a) Itis a type of scattering that Xerays and gamma rays undergone in matter,
(b) It is an inelastic scattering of phoions in matter that results in a decrease in energy.
(¢) Partof the energy of the X-rays Or gamma rays is transferred to a scattering electron,
\(d»)]:hc wavelength of the scattered rays is sometimes greater than the initial wavelength.
(e) None is correct.
40. Which of the following is ' medium energy phenomenon? o
(a) Photoelectric effect%l{) Compton scattering  (¢) Pair production (d) Pair a?nihilltlon
’ {e) Noneis correct. :
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‘ .
¢ process by which Xerays are produced when fast moving elcctrons are suddenly stopped by a target ,

2 known asy
(b X-rave fluorescence  (c) synchrotron {d) X-rays luminescence. (¢) None is

a) Rremsstrahiung

correct

¥ 42. Which of the following I8 different from others?
(a), X-rays (b)y-rays k) Cathode rays (d) Ultraviolet rays. (e) None is correct.
43 Assuming that the tungsten filament of a light bulb is a blackbody, determine its peak wayelength if its
temperature I8 2000 k
(a) 999 nm (h) 2898 nm () 2989 nm  (d) 0 nm (¢) None is correet.
% Calculate the energy carried by an X-ray of wavelength 5.0 A. :
. , g !
(a). 4.0 x 10 '*J (b). 3.3 x10 ©J (6). L1x 10" J(d).33x 107 J (e) None is correct,
iy |
& The Wien’s approximation may be derived from Plank’s law by assuming that which of ‘"““,‘\‘.
the following is true: ‘ s -
) hv >> KT (b) hy << kT 9 hv= _ o
» “ b @ hv-KT=0 () Noneis correct,
46. The SI unit for equivalent dose is:- ' ew
' . ants "
(a) Gray (b) joule/kilogra i 3 \ ! nete!
) y(b)] cilogram  (¢) coulomb/kilogram (Q\vaert () None is correct.
47. Which of the following statement is not true about pair production? ‘
(a) I\: 'IS onevnf the most demonstrations for the presence of space matter in atoms. Racs \C\ o
(b) When higher energy electron (1.022 MeV and above) are passed through near a heave nucleus it can V\‘) '
resuit the production of one electron and one positron. & et
(¢) Itis an inverse of pair annihilation. : : ; h e
(d) When it occurs the equal amount of energy of space matter will be entered from outside of.t.he atom - e
and the natural densities of the space matter in the atomic shells is maintained. i
(e) None is correct. i : ‘R "‘
. _ .
48. Which of the following statements is true? ! - : "' AW
(a) Wien’s equation does accurately describe the short wavelength spc_ctrum of thermal emission
from objects but it failed to accurately fit the experimental data for high frequency. ,
(b) Wien’s equation does accurately describe the long wavelength spectrum of thermal emission ! |
from objects but it failed to accurately fit the experimental data for low frequency, v :
(c) Wien’s equation does accurately describe the short wavelength spectrum of thermal emission
from objects but it failed to accurately fit the experimental data for low frequency. B
(d) Wien’s equation does accurately describe the long wavelength spectrum of thermal objects but it \
‘ failed to accurately fit the experimental data for high frequency. : PR \
(e) None is correct, -4
. e d . s 3 \\\
A Which of the following statements is/are true? . e ) Al
v (i) Planck law approximately equals the Wien’s approximation at high frequencies = o
v (i) Planck function reduces to the Rayleigh-Jean in the limit of large wavelength or low freque‘:\:)y-d i}
(iii) ~ Rayleigh-Jean law accurately describes the Jong wavelength end of the spectruml of b\a\t 'bo y \N
radiation. ' | : ; AL S~ ‘
(iv) At room temperatures black bodies emit mostly infrared wavelengths, g N
' ) : s N
;. . S (s (i : e ect, - V ,
(¢) only (i), (if) and (iv) ) (@), (i), (iii) and (v) (©) None is cOTvesh = o

(a) (iv) Only (b) (ii) and (iv)

radius of 0.07 m and is at 200°C in a room w.he.re the |

50. A sphere thatis perfectly blackbody radiator has a .
here radiates energy.

temperature is 27 °C. Calculate the net rate at which the sp

s [ S
(c) 0.037 kW (d)0.056 KW (¢) None s correct. 04’7' Py
7 ’ ". = \. /-,!‘1,',1-:'/ ; 14 1

5?,&{,‘\\-:‘&,\\1 W (‘,' RO ‘N $i ‘\‘ o i}

(1) 0.11 kW (DY 0.15 kKW

¥

3 a0
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i ‘ true" —~‘\ U ' T EANTE B
: g statement 18 DO . me o
. WA e N parge of an object divided DY the mass e E
- A\
Y is the charge ¥ sia 2 . .
T e {0 mass ratio of an object 18 t : / , L o
1 4 { the electron ¢/.n from i X
ohject. ine the gpecific chared o o %
. tath 1 el p t L - ‘ -
() 1S o r'«(:,:c-::.rncnmry charge ¢ 1 n(lj;‘ev:t into a circular puth by 8 Kknown maﬂ::‘# f‘“*- The A b“; :
cult ted 1 . o .
;I”'l I)'I::Illl of electrons (the eathERd I;:‘yc adius of curvature of the Path of the d:c“;a ; b'ut.dependl ;w
“ ! |I.uc of e/m can be determined ney gent of the charge of the electron & its velocity Vs
N ,nitude of the foree is indepert ..\‘1
1 e magn o \ )L‘,O' 3 \ ‘
on (he magnetic field B ‘ 602- R o
(¢) None is correct, . 'x_ AT \-%1 mj‘
, is not true about cathode ray? i .
3 Which of the mnuwn'u; u ;trcﬂms of electrons observed in vacuum tubes. B
; s fi‘""ﬂﬂfcff'ﬁnt :tt Shes that are equipped witli at least two metal electrodes to which a voltage is
(b) cvac ot - &
[l llil‘d- .. 1 3 o
(©) ':!:,[ release electrons into the tube, they first must be de\uched from the atoms of the c?thude. of
() Modern vacuum tubes use photoelectric effect. _ ®
(¢) Noneis correct. $ 5 6 83 . 19
53, Which of the following 1s not true about Compton Scatterlng? " S
(a) [t is a common process in which a photon creates matter. 3 . S 5@\; I\
(b) 1€ is an important effect in gamma spectroscopy. ' 3
() It is used to detect stray scatter gamma rays to counteract this effect. N 34 fﬁkdb.a
(d) It can be used to probe the wave function of the electrons in matter in the Do
momentum representation. '
(¢) None is correct, . 7
A - 3 60 i big 'r,'.& :
54, Which of the following is not true? wEr (-1 p Y v
(a) Pair annihilation is the inverse of pair production. & 7 'L& - KE f-&
(b) Bremsstrahlung is the inverse of plw!oclcclri‘c Lﬂu:.l. ' - N3
) X-ray has 2 high penetration power because It is massive. _ L
(d) Compton scattering is a type of seattering that X-rays and gamma rays undergo in mst.tgr.
(e) None is correct. .
<5. When light of wavelength 350 nm falls on potassium surface, electrons with maximum Kinetic energy
131 ¢V are emitted. The work function of potassium in this process s
(a)  3.81eVin) 224eV (o) 152 eV (d) 2.52eV (¢) None is correct. ‘
6. What is the surface temperature of Betelgeuse, & red giant star in the constellation of Orion, which
radiates with a peak wavelength of about 970 nm? . .
Ya) 2987K (b) NOK  (©) 1402 K (d) 2811 K (¢) Noneis correct. ' }
$7. An FM radio transmitter has a power output of 130 KW and operates at a frequency of 99.7 MH!. tow
many photons per second does the transmitter emit?
(a) 2.49 x10™ ().227x 10 (¢) 421 x 107 (d) 336 x 10°° (e) Nond is cdrrect.
§8.  What is the minimum voltage required to produce an x-ray with a wavelength of 0.030 am?
(a) 7225KkV (b) 1475 KV \\\\){Lt KV (d) 3412 kV (¢) None is correct.
§9.  For the recoiling electron and scattered photon to have the same kinetic energy, a 1.6x10” nm photon
was released from a free electron, Whai is the photon scattering angle for that same energy”?
@ 70" ) 45° () 57" (@) 34  (¢) None is correct.
60.  Molybdenum has a work function of 4.20 eV. The cutoff wavelength and threshold frequency for the
photoclectric effect respectively are; &
@) 54) am, 1N x 10°Hz (b)) 832 mm, 3.10 x 10 (¢) 158 nm, 263 x 10'° Hz .o
) 2% nm, 1.01 x 10" Hz  (¢) None is correct. - .
i 5
Smd N™ N
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of heat mc\mhon

,J(ﬁs Cﬁ\culale the lcn“\pcratu § L'& s’} 'L:'-r’\’," _

\,(»t){/\tl what wavelength 18, radiation from this \
1‘ pnetion of a pmtlf le in aone thm« Bsional potentit al Wwe nis a5 (O
c) 'Jluwnva | ‘ P
given by " . £ % @ =
t e \ s
| 0 forx <0 g S o
," c//(x) =< A8IN /(x for0sxsl ! B/ ’,/(LJ .
| 0 forx > L ' | & % i
' ' ~

i

qumnhzc the wave function,
+'of 100 ¢ neutrons is incident on Lhc, surface of a crystal whow inter-

A boarlt
atomxd distance is 0.91

(a) Ca’culalc the de Brogl ie. wavclcnglh ofthc neutrons.
what angle from Lhe incident beam would the reﬂe(,lcd beam lmvc .

(b) At
utqmum intensity? - 77 = rdew o o+ %*

(¢) The position of an electron can be located within a one dimensional w\.\\
of wxclthl 2 4. What is the minimum uncertcunty in its velocﬂ.y? g ro* \
g B

|
(a) Wl},at is the minimum wavelength for x-rays en‘utted by an x-ray \ubc A

operated at 180 ki? 6 $7p 7 : -\ X
(b) A nuclear energy state has a hfctlmc of 98 ns! What is the meutcnn\y o
e $ . 3

its bnugy level? s-2# % (o
¢ to be attemmtcd using ]cad Assurhe that' the i

f lead to photons of this energy is 64 mi7', calculafe
d to reduce the intensity o{‘ the gamma- rays to

3 worte!”

(c) 10 Me )" gamma-rays ar
absorption coefficient 0
1el thickness of lead neede

10% of the incident mtcnslty or w6 : T
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v@ Caleulate the Len‘ipcratun of the It &CkbUde "6'0 ey v e, o g_l'{{;
e )
\QS{N‘ what wavelength is, rddlﬂtl()ﬁ f rom fhis b{ackbody ‘\\( rnos! mtens %
% '”l" S ﬁmcuon of a pmuclc in.a one- d\mcn sional. pote nh"i\”// ’H \ )"’*}P ‘
Bwen by W’ ' s . J - ¢ ' C/J : &
; . B {'ol'.,\ <0 ‘ i . \ 2 e,
f '/’("‘5= Asinkx for0SxsL. : oy . //-, . /({/; :
; o 0 : fona s s : , : s \(go |
Nommhze the wave, f‘uncmm » L=k ; ‘ O b b ' ;
6. A bc,anln ‘of 100-¢V/ neutrons is incident on Lhc surface of a crysm\ \Nhan inter- ‘ "q
: atornid distance is 0.91 A. CoL S i ;
y i s
(a) Calculalc the de Biogl lC wavclcngth o[‘thc neutrons. , %’ 2L . :
(b) Atlwhat-angle from thc incident beam would the refleucd beam havc :
maximum intensity?  NP=22dew o, 09" A0
(¢) The position of an electron can be located within a one dlmenslon'\l wc\\
of jvidth1.2 ff What is the minimum uncertcunty in its velocxty? s ro”
. (a) Wl}nat is the minimum wavelength for x-rays cxmttcd by an X-ray xubc ' \\ \

opﬁﬁratccl at 180 ki 687 : -I |
(b) A nuclear energy state has a llfctlmc of 98 m‘ What is the uncutcumy i

its CnLrgy level? ~=-2% % (o —agr
¢]J” gamma-rays are to be attenuated using leac. Assurhe that thc

(c) 10
' abs}gpnon coefficient of lead to photons of this energry is 64 nr! c'\kuh\te

the thickness of lead needcd to reduce the mtcnsﬂy o(‘ the gamma- r'xys \0
IOT ol‘t ve'incident intensity. o @3 6w , i

|
e
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'va-k atom can radiate at any nme after it is excited. It i 1s found that i
~ average excited atom has a life- tlme of about 10
SR emits a photon‘and is ¢ eexcned

na typxca] case thc
sgc. fhat is, durmo 'hlb pc‘.rlOd 1

Fa) Whatis the minimum uncertamty Av n the frequency of the photon’7
% b) \Most photons from sodium ‘atoms are in two speciral I

1S

mes at about A= 339(
he [ractional width of either line, Aviv. iy -

-Q) nlcula[e thc*unceﬁaon AE n the energy ofthe 2\'“,2 :

anar

2. state of the atom. :
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i By 1_{ = valuve of e/in can be determined from the radius of curvamrc of the path of the electrons.
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e fo) iNone of the ak ) =
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= (iy Wien’s displacement law. shows how the spectrim 6f bladj! bOd"’ raa‘atlc’“ i oy tempm e
e S ST
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(iii) In' Wien’s displacementlaw the: wavelength at hlgh m’tenélt‘! oL the radmtxon PO f ;

blaclk body is at maximum, and it is a fiinction-of- onky the- te.mpatat\_n e,
(iv)Stclan-I 36lzmarin Jaw states that the power per unit area of the surface of = ab . 22 body is
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i - (a) Gnly (iv) is correct (b) enly (ii) dnd: (iii) are riot correct. |
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54, Which of the fo[lowmg statements is true?
» Wien’s cquation dacs accur ately describe-th

(g

: ~4| .J

. from obje u., but it failed fo ‘accurately fit the expemnental\ data for hlcrh fmqucmy

: (b) Wien’s ec luanon does accurately describe the long wavel ngth spcctrum of thermal L_m\

¥ from objects but it failed to accurately fit the cxpcruncnta ldata for low [requency.

(¢} Wicn's cquation does accurately describe the shert’ wavcleugth spectruxn of thermal ans
from objects but it failed to accurately fit the expenmenhl\data for.low frequency.’

() Wien’s equation does, accurately describe the long wayelength spcctmm of thermal e
from objects but it failed to accurately ﬂt thc exgenmen data for lugh frequency.

(e} None of thc abovc £ ;‘ - L SN |_‘
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e 2010/2011 BARMATTAN SEN STER
" PHY 205: INTRODUCTION TO MODERN HYSICS.

‘Time allowed: 1 HOUR

 Test
in the OMR sheetl.

INSTR(‘}CTION: Answer all questions and shade the appm]-)riatc Op(iol’l
- )

Useful constants: ' i

Electronic charge - - : = :

Speed of light in vacuum s ;'g: ig'"m/

Planck’s constant h=6 .63 10™ JS

Rest of mass of an electron i x ‘me= 9 11 *( 10"15

Wien’s constant : =2 Séﬂx IO’ﬁ'iKg

Compton wavelength of an clectron b A= 0024 _

Bohr constant - > e © - 9.0x10° J.m?/C%;
' © R=1.097x10"m’

Constant for Balmer series,

ion?
hiaﬁon that falls on it.

of the following is not correct about a blackbody radi
s all electromagnetic ra

1. Which

(A)Itis an idealized object that absorb

(B) It emits a temperature dependent of spectrum of light. P :

-~ _(C) This thermal radiation from it is termed black-body radiation. sy
(D) The angle of the incident radiation is equal to the angle of it reflection.

10" Bizlis the predominant

I aving this frequency? o1

of apprbximately 5.8%
+he energy carried by a photonb
40eV . (D)2.5¢€V

-~ 2. Yellow light with a frequency
] ‘ frequency in sunlight. What is
. T (A)3.85eV - (B) 2.4¢eV.(C)

g statements s not correct? : :
usly i form of electrornagnetic waves due to

3 ‘Which of the followin
(A) All abject radiate energy continuo
thermal vibrations of the molecules. - A
__(B) Stefan’s Law states +hat the rate at which an obje
' the fourth power of its absolute temperatyre. . i
" (C) Wien’s displacemerft ]aw shows how the spectrum of bl L.k body radiation at any
temperature is related to the spectrum at any other tempegature.

(D) A consequence of Wien’s displacement law is that the wavelength at which the
intensity of the radiation produced by a black body is a minimum Aanin, 1L it @
\ ;

function of only the temperature.

ct radia sefergfis. | . . L SEREEESL

)

' - proportional o

b
— = 3( 3 : . 2
~——= |© 4. Ifthe teraperature of the skin is approximately 37 *C.7At wha\ wavelength does the o
h its peak? '

radiation emitted from the skin reac :
(A)940 pm - (B) 289 pm. - (C) 938 um-
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(D). Pair annip

: * 11 The process of ﬂ'Lﬁ production of X'rays that produces an emission spectrum is:-

7/
(0~ ' \
) '\" // I ey = ¥
¢ which of the following stutements is ry o : A\ // [ f)":
’ (A) 1 is a phenofnenon in which electrogs lreM Photoetectrye effact? T
metaliic solids, liquids or gases) as eniitted from Matter (metals and N7
irom electromagnetic radiation: ; of their absarption of eneriY
(1) For a given etal, there exists a‘certain minire. Froc o
above whichino photoelectrons can be e,ﬁ?:;‘m? M\hncy of ineident radiation
(C) Red hght will not cause 93‘._. °j"°ﬁ°ﬂ'bfelg¢u. N
(1) Increasing the intensity of the light i“mmedot;t 1O Matter whit ghe inteisi (7 STRUCTY
not their maximum kinetic energy., ® humber of phutoefectrans, bt
¢ Which of the following expressions is not co ; ki Jjseful const
~ Jhoton with frequency f, inci H?mt abQ?n photaclectric effect for a
P qpency f, incident of the surface of matter with threshold frey g et fOnie ©
ork function 9|, and is the maxi ‘o uency fe i of 1t
worl 5 : : Km is the maximum-kinetic energy ofthe photoelecy, s peed ,‘ N
(A Rmax =hj—~o . B) Y= h.fD, : ©) Km:h(f_ [U\J lanck o’ ’
(D) hf = Khaxr— ¢ i ‘ 4 2est Mmass
‘ ' Wien's &«
Compton
Baa ] T s X ’ [ ‘ tefan’s
7 Themedical uses of X-ray include the following excapt? 3 .
(A)Radiodiagno ic  (B)Radiotherapy * . (C) Border secarity (D tﬁe o ; p SO
of pathology |of the skeletal system. R e A - 5 p " 1k s [
& Caiculate the mipimum wavelength produced when electrons are accelerated throug|
stentizi differpnce of 100 006 e o ; i
& potentiai differpnce o v, anot-tncommon voltage fcr an X-ray tuhe
Aj124x10Mm (B) 6.63x10M'm  (C)3.24x10%m D)2.12x 10" m i
Which of the following stateme;if& is not correct about Compton sc.ﬁtteﬁ.ngz B < 1
itis & type of scattering that X-rays ma rays undergone in malter. ~ R
] ¢ scattering of photons in matter that results in a decrease in energy._,

% il e

b

(4) Bremsstrahlung (B). X-rays fluorescerce - (C). synchrotron . (D). Xerays
. laminiesgencs,. - - Ml S e e e O o W

N
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__ {A)114 %10

m37xlo°m/s
(C) 1.57x10°m/s -
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“B.6dx 1o

Sow
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gﬁ__go of an ol' 9&'\5:\ :&qm a i:lgﬁartoa

qf

metal?
A [.48eV B. 4.4

".'..‘v °

e -Whnt is the wavel
N“) A, 8;01 X lG m %

\\g 6. As asafety me
'(fg © A7 Lead-lined bo

" 7. Which afﬂ\oibilo
" pro eﬂfns‘? YN
Y Nisis i :
Q Tbemedwf& m
mmuyabsmbod
"A Bromsshak
Mau‘p uction
‘31' The temperature a
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0% %« 10" Win! nosoe
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Wim' P 4

A

1 56€

5 A

w

9,348 nm O
190 | Wien approximation may be desi d4
Vo

The Raylej
yleigh-Jeans exprasiion a Jrees with
"‘”Hmor
wal

strongly disagreas
" ag s at short Wavelor
le: \K"“( f
or |\l“h (L]

Warlie)

A Only :
nly L and 111 are correct, 13, Only Land ll ar
g i € Not correct
\,y‘ I, 1l and 1ljare correct ‘ . |
‘ ¢

D. Only 1 and N1 are corroet

20 1 the potential across an - my wbe is

photons,

250 k\g. The minimum wavaion el

4\/ 0.05 A

B.

!

19.89 A

C. 2.43 Am

. D08 A

B,
.'II

- 24, %

2

A. It provides Sup

about 3 380°C

“is its momentum? o

C&T1.105 kgm/s

_ scancrcd through an angle 0. *
I1.

{531
UllIlr"rl =

A

Itincrgases the speed of the t.k:ctron i lhe cmodc
22 TL,C wavelength of the yeliow spectral emission of sodnum .L;

B.42x10° kgn/s

273 Which of the following is not true abcut the’ black b
A. AlLroom lcmpcratut ¢, black bodi - emll mos\ly
‘B. No e'cctromagnetnc radiation p.\qsvs through lt ancl !
C. Iremits a temperaturc-dependom pectrum ‘of hg}@ Lt
7 Emits thermal radiation Lo its surr undipgs.

When a bcam of k-rays is dir:cted at an atom, an el

The wavclcngth of the scatlered vays Was grea!cr th
hotons with c.ncugy grealer than 1.02

. Tungsten is used as the malterinl for the ﬁlnmcm in catl ‘
‘t f9r the anode, g 2]
1t servés as clcctncul insviator for the unode

It can be faised 1o & high lcm pcrmurc wulhout mehmg bee

’.

USE ils melting

Gt 067 X lO'nl

tube becan

l"“"' 1>

eet lamp is 6000A. What

\igm/s i D. 0 kgm/s

ytadidlion?

u#wwc\eh'g\hé. ,
on \le._'rct\_ccu-,g!. *

pctron js ejécted and 1s

an-the inilial wav gﬁe'ng,th >
V\e\’ may '\mcf;\c.t 'wi_Lh a

i 1827

FO

S

; nucleus to form an eleclron-

V..

B! Only J.&nd v are correct{

C “Only [T and 111 are not cork

D. Only Hl'is' coreecl.
©25. An x-ray beam of wavclcngt

hl. 0 m bombards free elect\’

snf 'ﬂcctron'i obscrved in vacuum mbcs

Cathodclays are stgoam ik
-7 1,11, 1) and I'\'arecorr&\.

-

Wy
!

ons and the. pholnns wcte
the Compton slnﬁ" :

.

scattered al an, angle of 90" to't
A._2.98 m’ .B' 2.43 pm

C 6uBnm D 471me

he incident beani. What i .

~ . -~ e,

ek .. TG G
"o

.o

g g e
‘
-
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2 -6_5,(\-' ATt provldcs suppon for the anode., :
" B. It serves as electrical msulawr for the anode )
e : C. It can be raised to a.hxgb"tempclaturc wnﬁout r.ne/an becabse its melting poifitis 2.,
1 about3380°C7: ¥ A :
e D. It increases the specd of the electron ih the anode s
TS ~ 22. The wavelengtli of the velIow sper'tral c-rmssnon of sodium strest lamp is 62004 What”
E)—z/,__. is its momentum?- JEIERL e R AR E
)o A. 1105\kgm/_. . = R
: B. 42x10°kgw/s - - v
C. 0.067 x 10'23 Kgmis' oy
D Dhgmlg MRS 2 ok
23. An atom that is inifially i in an encrgy lsvel ‘Zﬂﬂl E
-hasa wavelength 735 nm. Calculaic the et '.'
" the phofon. e ¥ -
~ T A S SN ':‘Bzxe\
T L 24 F
&ﬁ :  scattered through a1_1
=i \‘1 g L_I.;_j Thewavelength f'the scz'teredra?s wasg?%ts_s than
s B > : .-a; MeV
; '-":--'.'}.i Sl : = nuclcus 0 farm.u e_n,c.‘—on-pcxsrtronpaa. -
SR E CaREL Cathode 1ays are streams of ele\.*'-ons ciis'crva‘ r; vaCin
3 e B Only I and. I‘/ are udfrect
: e ¥ C. OnlyIIana]Larenmco*act,
ol o LA BT Onlyﬂlls cortect. < AR
ki “diagh ) s. An x-ray b beam of anPrengﬂ'!_l";
3 ?’ f i - .. scattered at an angle of 130‘t0ﬁ1&mcldent
g | A. 2.981m . Lreys
"/"‘f =
; D 486pm-,_._. =
o | 26. The uncertainty pmcxpla can b,e“fmﬂ s
e o Apbr i G =
. A (D) only B (1L) 011"’ A Yt

97 The mMum kmct.c energyofthe clectton cmxmdﬁo? A

" ** " whenthe frequency: of tha mcxdcnt radlauon 575 X m,‘ T 2 Coluigp e

gy 12 frequency of the radlanoufgrwﬁxuhﬁivcl uonsamé f'g““fa-'r o
e o KSR IO Ha TSR 1‘41»&0“1& T39I E

T

ua:in_thc

& sv-,h =

28. A light of wav c;e'\gth 510 :m is xnadentonamm c' 7
pnotoslecuons If the werk ﬁmcnon otths mfgnlxs ?j?ﬁ‘-c‘? Wﬁeﬂw
tie incident photon. - - .-** Ry NN
A 365%x10") . B L68x 19"1~- - c.s:Stx m"ir

29, Which of the followm‘v'"hta"m isac i,

Y R
principle? -~ i Rt R R
A. The unccxtamtymsur knowledgqqf m

m-?bn fen to measure -

N !7':: ~alc cach less than the Pluhck’s constanti "*."-’{ )&gqg;] A
) S “l £¢ \/nplcte kmwledga%w&&tﬂd\pﬂhhmﬁﬁ piﬂ ]
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poth ib of light fi nbe kng % Y tim
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at i (T
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B e p122om " G20 g s e TR '
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63 x 10 2 ; bR A O i ? |
6.0 23 ’ e iy ot ST , e
1, 1x 40 { » sl I ; : 2 |
}/,'/MU” | "L e k.
9 ] 0l % 10 f 3 . 5 e ? . . 7,"‘? ‘,(,‘0
55 ’ /
, A basebr all of ma: ‘O ol IS, tbrown w1th )3 Speed °f40 m/s. - What Aie an |
b 1( agth of tlu, ball? %o PSR : 15 the de Brogli® T
wave £ gt a b G A : L ,
05 x 167, ' <, T
A0S X BT, 2 poYa |
' P 4?.)(]0,"3;“1;_'. 1
' ' , 28 & TR ’ y
114 % 10 mi /,," 1
34, Lop iJ3 B ] = <5
D, 1.68 % 107 | (N

What. is'the de B oghe wavelength of an clectl on W1th &kmctm
Y A7 591 nil B.[9.11 am Cll2pm‘ gop W R
- /a4 WhICh of the follpwmg statement is not true about S°hmdmgefequan0n

&" Itjs as ccntral s qua.ntum mechamcs as NQWtons laws are to classmal mec;,hamc:
Thc mOSt ge 6[‘&1 form § e the tlme-dep Eﬂdcn;t Schrddmger equa'nou, vnd ch ?1 e a
descnpuou qfa systcm cvolvmg with time, ;170 : g

. C Approxunate soluhons to the hme—mdependent Schl'ddmger ed ton. - _
~commonly 1 ed to calculatc the. e?nergy levels and other propemes of atoms ..nd R :
""5',"1nolecules R . AR
A ,.The Sohrbdinger cquatmn docs nottakcs SQVeral dlffere,ntforms_ R

A{a givert temperatire hawe < 6,500A for a blaribody cavity. Whatmllimbclf - \
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3 5 energy gf 120 c‘l 2.
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1 e T e !
e kv,,, Sk - g
g © . 'B ‘hea - LA
; e B
i S 2hc
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A. Photoelecmc eﬁ‘ect B" Compmn séaﬂadng
D. . Pair anmhtlation o :
_ 45, Which of the following’ statemm.snoﬂme about p.nr pm&m‘.ﬂor? ¥
A It is one of the most dcmonstranws for thepres.ace ofspacama‘tﬁa'mwms . e
| "B Whea higher energy. efectron’ {11022 MeV aiid above) mp&eithl'ough!ﬁ;éf; H;a;;? BT
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120 1o 1200 keV B '«)Oml:‘ohv Q ® -

SO S T

i

P TTIN 7) EV’ = 0.;;
If A and B afe Constants andVa'fﬁB-—" a.

‘ spectively. .If the solquns-are sublcct;to the- boundanx »cbndmou that
/ ;/ 1ich of the followmg equatlons is the corr ectsoluuon to thc above equ

0
'

iy { B —]O-.B 1p Acos ’ = XZJ% &5 V)‘PD d,;

d:&
W}u ch o“th,e followiug stziemems is true about the Schrbdlnger’ equation? |

~ c E A
Wave gosmonfmd cm&f the parficle

=0 Whep x=Q
ntmq?

’ 2mE - ! ’
L Y= ACQS - -B. ‘l’ =Asm- v-—-x Ct,b Acos l""‘“ %D, lp Ast{mh

4. Which of-the iollowmg equations Iepments thz_steady-stata Sch:bdmgc.r s i:qum
d1m~n510n'7 thre a{u symbolshave'thexr usual mcanmgs.. LA

(V

gt C
“'\ ' 4 X-rays have w"wlu‘g‘hhﬁ"“aﬁo(nh’ ﬂmtn“(n key 0. 12 w0 120 keV ]
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| Y
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12, Which of the following ia different from others? ‘| . " _:‘,: Let ;
(A). X-rays (D). y-rays . (C). Cathode rays | (D)-H‘Fa"o N 2

rays. e

14.Caleulate the energy carried by an X-ray of
(A) 40x 1071 (B)33x 10.'%3-
5 SE % e 5 u e lka K Gy £ \ ; f\;
15, The Wien's approximation may be derived frofa plark’s Jaw|by assuming that wh2
of the following is true: | e -
A hy>> kT B.hv<<kT C. by KE* D. h\{ %T=0

el
{5¢ of ¢lectron motion causes a ce\ ain number of
e

\.vave'lot'\gth SNLJ S : "::_:l -_'__';"2 : b

(©). L1 x19%t~ T @) 33K

YON e ' |
Ch .

\"<§‘

: ,(,//
16. Thermal agitation in the, cogt
“valence- band elect(o’mﬁw‘ jump the energy gap into conduction band
(A) at thermal cirgulation (B vt pressure agitation (C) at thermal efficiency (D) at
thermal $huillbrives v ‘\
the following electrical ™"

17, Distimetion ameng crystalline solid is possible through
ure coefficient of

properties except. (i) the conductivity (ii) the resistivity (iii) pfe
resistivity (iv) the number density of change carrier.’ =
_ (A)iandiionly (B)iandiii only (C) ii and iv only @) iii puly

s 7

18, A beam of 35.0keV electron strike a molybdeummtgﬂ. generating the x-rays with i
pronounced spectrum . What is the cut off wavelength S " P
(A)1.38x 10" m  (B)$:31x 10 “n (©721x10'm

19. Solids whose atom are .arranged ina fepeﬁﬁve,é-dhnentiona! _
(A) solid bond (B) fluid (C) Ifttio'e (D) triple solid
e %P !

20. If no cuirent exist within a solid at the point of application of

asolidis, - - - BEN b

(A) resistor free solid (B)a semi conductor (C) an electrical|insulator . 4 <A
(D) an electrical conductor. - S . : e ¥ ' \

' . iy \E \’“_ \

< -

21, Whatis the momentum of 8 6.0x10~"*nm photon in kegm/s 1
A)121x10%7 (B} 15110 (C)5.12x10™ (D) 6.0x

22. How fagmust an electron travel to have the momentum in question 6 }
(A) 1.2x10 Fms™" (B) 9.11x10 Bps? (C)521x10% ms*| (D) 8.10x10 s

23. The uncertainty of the knowledge of a particles posmon inre to the uncertainty

“of its (i) mementum (ii) energy (jii) time .
(A) i only .(B) ii and iii only (C)iandii only (D)i,‘iandiiion.ly

nnnnnnnnnnnnnnnnnnn
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. 2010/201 1L HARMATTAN SEMESTER .
K& f PHY 205 - INTRODUCTION TO M QFRN PHYSIC@

ke f

INSTRUCTION: Answe: all quastions and shads the prorate option in D‘L OMR sheet i

Useful constante: . ; ¥ |

Time allowed. 50 fin -

Electronie « harge e = 16X o
Speed of light in vacuum ; ‘ “e=3.0x 10’ m/s
Planek’s constant : h=663x10"]s
Rest of mass of an electron ’ “rt= 911 X 10" kg
Whien's constant S el ¢ =2.898 x {0omK.
Compton wavelength of an electron = - . A=0. 0’).4

The attenuation coefficierit of JTead for 1.0 MeV x3rays =0.70" '

- s

* 54 X1 yml L.
1. Whnchotthefollomngmminmhmtcomabouicom

A Ttis atype of scatteri that X-rays and gmnmarayg\mderm matter. /- 00! .

B. Itis an inelastic scattering of photons'in mattér thatresults in & decrease in energy i gk L

> Plrtofﬂ:e)(«raysor gammaraYs:stmniferredtoascattemse ctron.. .-, W '
B The wavelength of the scattered rays is sometimes’ greater th&ﬂ 2 ‘mﬁal W"V“""gﬂ“ Mg
2. Which of thé follomngls a lowemrgy phenomenon? ;- L :
( Phqtoelectrw effect B, ggmn sonttering“, i a
. D. Pair annihilation - $ P R RSO0
3. Which of the following mtgment is not tiue aboutpa!rpmdhchon? e O Ny SRS
R 4 s nsoneofthsmost onst@aﬂQnsfort!'Aepresmooot‘spm

Pt

B B Whﬂnhlshﬂ'enﬂgyel -r\‘(l‘OZZ'MQVQndabovefarepass‘.throughnem'ahemmwlensxt e

?: resultthcpmdxtmo{oneelggtmnmdoneposmon. _I ‘ 3 _:.‘-_-fi_',; _'_.'. ; .. e ™
\Q’Itummmofmmmom Rt s ot -7
"~ 2 When it
R mdmemmwmmwmaomma

rangeoflOwOOlnm,eonespondingtqﬁequemie&lmharanng 5
. . A 120t0 1200 kHz, MOW&SOGX&}:&% g“m'mo
D 120190.12 MHz ¢ s C AR
5 Soﬁx-mysumw reng'tﬁmﬁwwofm i » 5
1010 0.1m BI0:1t0 0001 nim” - - CO!2tolZmn

P X ]

6 Themmsureofx-riysmuﬁw ml!edf o
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ONAFEMI AWOLOWO UNIVERSITY, ILE (Fi g
DEPARTMENT OF PHYSICS
: 4 'PH]“Y 205 — INTRODUCTORY MODERN PHYSICS _
i ] FEST ) - " ' : TiM&‘L, ALLOWED: | HOUR
/ . ) :
| e 5. Vo
; USERUL CONSTANTS fias ' | - % |
Planck censtant : . 6.63 x 1(-':: JS e . ’{
Mass of electron e 9.11 % 10 a kg b
Speed of light iR 2.998 x 10_'2'"/{ 8
Charge on ¢lectron et 1.602 x 1070 C
Elecuronvoit £ | eV . 1.602 % 1-9( Je ' e
A VOI,’Z]("I'O. Number No 6.02 = 10™ a{am.v// maole ; Ry
X ~ Atomic weight of He .- 4.00 kg/kmole '
- St S TR T g . rotarding potential
' 1 The work function for sodium metalis 3.75 > 107 A v;\:::\;;ki;g‘ihg :23000' Ais
N E - would be necessary to stop photoemission gelyet HEREORS " A -
L 4 shone on a clean surface of the meial2 . e M Ll

¢

Cretay ‘of 124 KeV. Affer a.Compton SSHSANE. .
as an energ % L -

2 An 3-,-a':..1511otorx h § : .
?A G throug‘h-%0°,;Wﬁat is the phO"tOﬂfS,I.TI(ZITJ‘CI'It’l,ln'l. P& W e d A
Iigha . 8 . ",,’ | i 7 N b bR -‘. . evco\\"deya“ 0 - .t. ....
o ' "An electron and a positron, both having ‘."”'@"’i’.elb;‘g);‘;\oo‘femméd'-; Ve
: ; - § 11 OWNE PR Fap s = :
il 22 37 anI::ihiJa't'e each other. Calcukate the momentunt of &4¢ p RS 5 0E B
% T T T (G i g : ¢ moving at.a
'i/ X 4 Whatis the de Broglile wavelength for a-beam of PeVgil S TS S g i
S AR ‘spced of 1.635 % 10 cm/s? ' i3 (2 -.0 ¥ g%
o= il e, S = e L DI U e s
i IR <5 o e i ; R R L . o ansion- DL :
5, "Ah election can be found at any poirit in a potentia well o‘{:d:xl;\wn ot Se. ¥ PRI
i A . iy inuthe electrons momaentum s » 2l :
Vhat e the mininios uncertamty in.the A : 4 S - \
' Wlm( is the minimuoim _ ) , | SN,
. . - AR W7 f " o = -“ - ./ L -
' g 'L R e Y Teg el e Re L T
- o A “r‘-\\f);/, et ) O
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