N

(a) Particle (b) Partizie (c)?a s

\TU‘(‘LLEAM l'HYSlCS

e B b ame R R e B

BTOPIGALLSTIPLE CHOICE QUESTIONS

1he radius of an atom is the radius of nucleus

Atomic Nucleus

(13
(a) 10° times (b) 10* times
(c) 10° times (d) 10? times
(2)  Thecharge on proton is

(@) 1.6 x 10°C
(c) 1.6 x 10 *°C

(b) 1.6 x 10 °C
(d) 1.6 x10°%'C

3) The charge on neutron is equal to the charge on

(a) proton (b) electron
(c) positron (d) atom
4) Neutron was discovered by
(a) James Thomson (b) Curie
(c) James Chadwick. (d) Faraday
(5) A nucleus consists of
(a) protons (b) neutrons
(c) electrons and protons (d) protons and neutrons
(6) The mass of neutron is almost equal to the mass of
(a) proton (b) electron
(c) positron (d) none of these
@) 1u is exactly equal to
(a) one eleventh mass of carbon (b) one twelveth mass of carbon
(c) one sixteenth mass of carbon (d) twelve times mass of carbon
(8) The charge on neutron is J—
(a) positive (b) negative — (1 (CUL
(c) no charge ~1d) noneofirese™ s ) | M
9) The number of neutrons present |n the niicigs) isigil/en 'o) | P
@N=(Z-A) VAT (l:) N=YA-Z)
(C)A .{7 I\I) s b / \d)‘L— N - A)
- PAS\‘F\PAP ¥MCQS
(10) The nu nLer ol neurr( ns in'the nucleus is: LHR-2017 (G-I)
_ (a\\-)’\ AV (b)N=A+Z
o [ TN R G _A-Z
NTRNIA X 5 () N=="=
(11) Mass of proton is SGD-2017 (G-I)
(a) 1.67x10 *'kg (b) 1.6x10 kg
(c) 1.67x103%kg (d) 9.1x10 kg
(12) The typical nuclei have diameter less than: MTN-2019 (G-11)
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(a) 10 ¥*m
(€)10%m

(13) Energy released by conversion of 1 amu of mass is: -
T (D) 160N oV

(@) 1.6x10%ev
(c) 200 Mev

(14) 0.1 kg mass will be equwc le 1t C the ¢ne rgy

(@) 5 x IL‘ J(. ules
(c) 9 x EoF qule<

(b) 102 m
(d)10°®m -
U RIRL2004 (G0

(d) 931\ Mgy |

BWP-2022 (G-1)
(Y6 =107 Joules

" (d) 9 x 10* Joules

| 'ENTRY TEST MCQS

(A5yrPice Jf nudwc i5-approximately
b \() 'J m
(c) 10 Om

(b) 10™Mm
(d) 10™m

Isotopes

(16) A device used to separate the isotopes of an element and to measure the masses of

isotopes accurately is called
(a) holograph
(c) ultra violet spectrograph
(17) Both Xenon and cesium each have
(a) 13 isotopes
(c) 36 isotopes.

(18) The second isotope of hydrogen is called

(@) tritium
(c) deuterium

(19) The chemical properties of all isotopes are

(a) different

(c) depend upon atomic mass number

(b) mass spectrograph
(d) infra red spectrograph

(b) 34 isotopes
(d) 10 isotopes

(b) Protium
(d) xetrium

(b) alike
(d) zero

(20) A particle having the mass equal to the electron and charge of proton is called

(a) meson (b) lepton
(c) photon (d) positron

(21) The most abundant isotope of neon is
(a) neon -21 (b) neon-20
(c) neon -22 (d) neon-23 _

(22) Firstisotope of hydrogen is called — [y
(a) ordinary hydrogen ~b) profiura=~" " W7 N
(c) tritium - L bth alana b} P

(23)  The chemical behavior ot a1 ats 1'|'| rieteimiried By ||

(a) atomicrritimber

(c) nurahdrof: hompe<' \\ x\

\b, atomicmass number
~(d) all of these

(24) The chimical, prc,purven cf ar. efement depends upon the

. (@ N imber, ¢f pintens-n nucleus

B uityaror electrons inside the nucleus

S &) number of electrons around the nucleus

(d) number of neutrons inside the nucleus
(25)  Which of the following method is successful to separate the isotopes of an element

(a) chemical method
(c) bothaand b

(b) physical method
(d) none of these
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(26) In mass spectrograph the ions subjected to a perpendicular and uniform magnetlc
field in a vacuum chamber where they are deflected in - -
(a) elliptical paths (b) C|rcular paths .—
(c) semicircular paths T {d) rectzagiar-paitis | O
(27)  In mass spectrograph the r‘etectur ecerss thie nu nL-er of fons arr V”Ig '
(a) per minute () per <ec nd!
(c) per.saur “.(d), pesiano second
(28) The nea, ga¢ has—, | -
(a) 3 isctopus | (b) 1 isotope
~, (C},2 isolopes (d) none of these
(29) | N device producmg ions of high energy is called
' (@) A betatron (b) a Geiger counter
(c) cyclotron. (d) mass spectrograph
PAST PAPER MCQS
(30) By mass spectrograph we can find the value of mass by using formula: LHR-2019 (G-I1I)

e’r’) _, _|er 2
(a)m:(ZVJB (b) m= (ZVJB

eV eV?
(c)m:(FjB (d)m:( or ]B

(31) The number of isotopes of xenon are
(a) 32 (b) 36
(c) 38 (d) 33
(32) Xenon has.
(a) 30 isotopes
(c) 10 isotopes

SGD-2017 (G-11)

MTN-2022 (G-I11)
(b) 36 isotopes
(d) 12 isotopes

ENTRY TEST MCQS

(33) A mass spectrograph (spectrometer) sorts out
(a) Molecules (b) Atoms

(c) Elements (d) Isotopes

Topic 21.3: —
Mass Defect and Blndlnq Enerqv — [ [~
(34) The mass defect is defined as . o e o
(@ Am=Zm, +(A+Z)m, =m Ami= 711 +(A ")m
(C) Am Zm +(A Z)m ntuclr.us
(35) Thebi nc;mg ends oy“l“ def ne(* a
(@) BE—/’n Y +(’\ Z)m \-TAcT
=, (G .E - 4m (

neuclets_.+ . (I") neucleus

'(d\ AI"':—LFI‘ r(/-\+z i +m

neucleus

. 2 2 2
(b) B.E=Zmc" +(A-Z)mc”+mc

; \A+Z)m ¢ +mc? (d) B.E=Zm_c?+(A+Z)mc’ —mc?

7

(37)

NN !I—lr.utem energy mass relation is

(a) E=(Am)c
(c) E =(Am)c?

Binding energy of Helium is
(a) 931.5 MeV

(b) E =(Am)c®
(d) E =(Am)%c

(b) 93.15 MeV.
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(38)

(39)

(40)

X J I' E‘L'

(42)

(43)

(44)
(45)

(46)

(47)
(48)
(49)
(50)

7

NN

(c) 2.13 MeV (d) 28 MeV

The most stable element is

(a) copper (b) uranium
(c) iron. ) cobaii |

The binding energy is masimum fﬁr PRt R

a) copper . (b) ureriurh

(c) iror—, oV Y coalt

The mass delent pér nuclecn iscaited

(a) hinding energy'of nucleus (b) packing fraction
(crenergy trecticn (d) binding fraction
Tha-mass defect of hydrogen is

(a) maximum (b) minimum

(c) zero (d) none of these
The amount of energy equal to 1 u or la.m.u is

(@) 93.1MeV (b) 9.31MeV

(c) 0.931MeV (d) 931MeV

The amount of energy required to break the helium nucleus into two protons and

two neutrons is

(a) 931MeV (b) 9.31MeV

(c) 82.1MeV (d) 28.2MeV

The binding energy per nucleon increases with the

(a) mass number (b) number of isotopes

(c) atomic number (d) all of these

Mass defect per nucleon is called

(a) B.E of nucleus (b) Average energy of nucleus
(c) Packing fraction (d) Average energy of reaction
lu=

(a) 9.1 x 10 kg (b) 1.06 x 10 ?'kg

(c) 1.66 x 10 ?'kg (d) 1.66 x 10 *'kg

PAST PAPER MCQS
The binding energy per nucleon is maximum for

(a) uranium (b) platinum

(c) hydrogen (d) iron

Binding energy per nucleon is maxim for:

(a) Helium . (b) Iros— :
(c) Radium \ N CI nluni'm VA

The binding energy for I—.eluun 13101 _/nn o)

(@) 30.2MEV, L bz |\'/IéV
() 2.288eV \ |~ 4L SO S (d) 28.2MeV
0.1 kg isiequive lent te ti e lenbie gy of
=, (@ D10°30 | L (b) 9x10™J
6 (d) 3x10%
Binding energy for deuteron nucleus is given by
(a) 2.8 MeV (b) 2.23 MeV
(c) 2.28 MeV (d) 2.25 MeV

ENTRY TEST MCQS

GRW-2019 (G-I1)

[ THR2021(GuY

N |

| SGD-2022 (G-11)

DGK-2022 (G-I)

BWP-2022 (G-I1)
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(52)

B

The dependence of binding energy per nucleon, By on the mass number, A, is

represented by

G(') : s T (d) A=96 o

A nucleus has a nucleon number A, a proton number Z, and a binging energy B. The

masses of the neutron and proton are m, and m,, and c is the speed of light.
The mass of the nucleus is given by the expression

(@) (A—Z)mn+Zmp—CE2 (b) (A+Z)mn+Zmp+C—E;

(c) Am +Zm, —C—E; (d) None of these

(54)
(55)
(56)
(57)
(59)
(59)
(60)
N
)

(62)

Radioactivity
Radioactivity was discovered by

(a) Huygens (b) Henry Becquerel
(c) Marie Curie (d) Einstein
Gamma particles have
(a) negative charge (b) positive charge
(c) no charge. (d) botha &b
The elements showing radioactivity have atomic number ‘7
(a) Z>50 (b) 2<82
(c) Z >82. (dyz<70
Curie is a unit of
(a) radioactivity (b) resistivity
(c) conductivity (d) isotopes -
When nucleus emits alpha particle, its charge number d@rr ases, bv —
(a) 2 ~ ;2 AN (2l
(€)1 L (d_)_4 o ' '
Radioactive radlatlonq ars of '_ _ ’ :
(2)3tfpes| |~ | ~ \ i) 2 types
(©) Ltypel§ 14 } (d) 4 types
The tlefnents \,hc;e« large number is less than 82 are
.'-{|c_ Yneiniete, (b) stable
{C) neither stable nor unstable (d) none of these
The beta particles are similar to
(a) protons (b) electrons
(c) neutrons (d) positrons

Helium nuclei are similar to
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(63)

(64)

(65) .

(66)

(67)
(68)
(69)
(70)

(71)

(72)

(73)

(743

(75)

(a) alpha particles (b) beta particles

(c) gamma particles (d) all of these

Radioactivity is purely a o~ f
(a) nuclear phenomena. . | (h)shemical pitisndraera

(c) physical phenomena ' ~ _ (d)\nGéne of these,

The emissisn of B-particle from, pnlcr IUM-218.reste i the fortiation of
(a) prctactiniug=i43" _{\y) astatine-218
(c)radon‘zR2gas | |\ L (d) thorium-234
c=dglay\odcurs wleaa nucleus emits a-particle
le},57ahieiparent nucleus (b) unstable parent nucleus
(C) stable daughter nucleus (d) unstable daughter nucleus
During nuclear changes which of the following laws remain applicable
(a) law of conservation of energy (b) law of conservation of mass
(c) law of conservation of momentum (d) all of these

B-decay occurs when an unstable parent nucleus emits

(a) a proton and an electron (b) neutron and an electron
(c) a proton and neutron (d) only electrons

During p-emission the charge number of nucleus is

(a) increased by 1 (b) decreased by 1

(c) increased by 2 (d) none of these

Which of the following has positive charge

(a) a-particle (b) B -particle

(c) y-radiation (d) none of these

Radiations emitted by a radioactive elements are

(a) visible (b) invisible

(c) sometimes visible (d) none of these

The disintegration of nucleus obeys law of

(a) conservation of charge (b) conservation of mass

(c) conservation of momentum (d) all of these

PAST PAPER MCQS
When a nucleus emits alpha particle its atomic mass decreases by ..~ ~
| | TRGD200 T (Gl

(a) 4 . T2 WM (2N

(C) -3 \ /! } (d;— L4 .'_ Vo h [ - -

By emitting B- partlcle and - 'Ja';iich_e'si niltanecusly, the riuclelis’'changes its charge
by (| - \ W\ A DGK-2017 (G-11)
@-17 IRARIER ~ (b)+1

©=2 1\ T R (d) +2

_I|r~  hucteer tranamutatlon radium changes into radon, the emitted particle is.

_ GRW-2022 (G-I)
(@) A neutron (b) A proton
(c) An alpha particle (d) A beta particle
ENTRY TEST MCQS
A radioactive nucleus decays according to following series
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X—2 X, —L5X, —X,

“—X,

If the atomic number and atomic weight of the parent element X are 72 and i3U uosper..v \ Ty

then the atomic number and atomic mass of X4 are respectlvelv

(76)

(77)

(78)

(79)

(80)

(81)

(82)

(83)

(84)

(86)

(@) 70,172 L (9369, 171
(c) 69, 172 "~ (d)yee, 172
\ —Half Life Llfe

The time cqmred for @ radioactive material to decrease in activity by one half is
(& ed

{2) Halt life. (b) half time

(c) mean time (d) degradation time
The S | unit of decay constant is

(8 m (o) m™

(c)s? (d) ms™

Half life of uranoium-239 is

(a) 23.5 days

(c) 23.5 seconds

The decay constant can be defined as

AN
N
a) A1=——N_
(a) At
N
AN
c) A=
(c) At

The half life of radium-226 is
(a) 1620 years

(c) 19.20 years

The half life of iodine-131 is
(a) 8 days

(c) 48 days

(b) 23.5 minutes
(d) 23.5 years

N

b) - _AN

(b) At
AN
N

d) 1=—-

(d) A=—2

(b) 1920 years
(d) 19.23 years

(b) 23.5 minutes
(d) 1920 years

The ratio of the fraction of decaying atoms per unit time is called

(a) half life
(c) decay constant

(b) decay time
(d) decay elements

After two half lives the number of.decaynd nucleiof an gz ents al e

(@) N L=

© 2 A~V
- N

~ (b N2\
)i VA

Half |If-‘ d roc,loticﬂ\,ﬂ =Iement :lepcnds upon

(a) temperatyre |

C(Qiture of material

Jhe-hait life of sodium(Nj, - 24) is
(a) 6 hours

(c) 60 days

The half life of iodine (I- 125) is
(@) 6 hours

(c) 60 days

(b) amount of substance
(d) all of these

(b) 8 days
(d) 15 hours

(b) 8 days
(d) 15 hours

|4, -

N |
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PAST PAPER MCQS

(87) The half life of uranium-239 is: LHR-2021{G 1)
(a) 1620 years (b)3.8days |
(c) 2.5 days ) i d) 23.5<ninutes (D —

(88)  The half life of I* is; . ~— A0 L L MIIRPGR (AJK) 2017
(a) 6 days ' (b)) 7 davs - |
(c) 8days | L A d) G days

(89) Half Irfe “of ibding: 131%s ‘3 do 's ch ‘'t welghs 20 mg. After 4 half lives, the amount
left behindwill be: \ FSD-2019 (G-I)
(@ 25mg ' (b) .25 mg

. 10,0 675y (d) 0.312 mg

(9€)1  The unit of decay constant is: SGD-2022 (G-1)
(a) second (b) second*
(c)m* (d) m.K

(91) Half-life is radioactive isotope of iodine-131 is: SGD-2022 (G-1)
(a) 6 days (b) 8 days
(c) 10 days (d) 12 days

(92)  After two half-lives the number of decayed nuclei of an element are.SGD-2022 (G-11)
(a) N/4 (b) N/2
(c) 3N/4 (d)N

(93) The S.1. Unit of Decay Constant is: BWP-2019 (G-I1)
(a) Second (b) Meter
(c) (Second)™ (d) (Meter)™

(94) The percentage of original quantity of radioactive material left after five half-lives is
nearly . RWP-2022 (G-I)
(a) 6% (b) 5%
(c) 10% (d) 3%

ENTRY TEST MCQS
(95) Half-life of radium is 1590 years. In how many years shall the earth loss all its
radium due to radioactive decay?

(a) 1590><10 years (b) 1590x10" years
(c) 1590%x10%* years (d) Never
(96) Tungsten-176 has a half-life of 2.5 hours. After how many hours will the e
1 ~ 11
disintegration rate of a tungsten-176 sample drop to E |ts mltla. v -:slub '_ ('t -
(c) 10 - ,.'_(c-ﬂ‘;.l:% VAV AL Y
Topic 216 ARSANANSEERY .*\_

\ il tL ction of Radiation with Matter
(O e an, 1e ot rariicle depends upon the factor:

| \c ) char Je, mass and energy of particle (b) density of medium
*(c) ionization potential of the atoms (d) all of these
(98)  The ionization power of beta particle is
(a) equal to alpha particle (b) equal to gamma particle
(c) greater than alpha particle (d) less than alpha particle
(99) The alpha particle is about than an electron
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(100)
(101)
(102)
{193)
(104)
(105)
(106)
(107)

(108)

(109)

(110)
(111)

(11'2)

(a) 7000 times more massive

(c) 6000 times more massive

The s EPeed of alpha particle is about
(2)10° ms

(c)1x10°ms*

(2)10° ms

(€) 1 x'10%ms

Y rays ¢‘rt l'[l i 'ltlu I‘(‘

(2) mjagnetic wa res

(@ ldngituaiai waves

Lheintensity of y—rays in air, follows
(a) Lenz law

(c) inverse square law

(b) 700 times more massive
(d) 70 times more massive _-

1%,

(b) 3 x '”) ||.> L

| (d 17/

The s EJoeed of gamma rad: ation.is aouit ~
_(b) 2.x 1“8 ms

-U) 10/ ms*

(b) mechanical waves
(d) electromagnetic waves

(b) Faraday’s law
(d) Ampere’s law

Fluorescence is the property of absorbing radiant energy of

(a) low frequency
(c) bothaand b

(b) high frequency
(d) none of these

The no. of ions pair produced by Beta particle i in air are.

(a) 10
(c) 10

(b) 10°
(d) 1

At intermediate energies the dominant process is called

(a) Compton effect
(c) Photoelectric effect

(b) Pair production
(d) all of these

At higher energy more than 1.02 MeV the dominant process is called

(a) Compton effect
(c) Photoelectric effect

(b) Pair production
(d) all of these

The intensity o of a beam after passing through a distance x in the medium is

reduced to intensity I is given by
(@ I =le™
) I=1l.e™

() Io= le™
(d) lo=1/¢*

PAST PAPER MCQS

Gamma rays emitted from radioactive element have speed:

(a) 110" ms*

(c) 3x108 ms™

Alpha particle carries a charge of:
(a) +2e
© o .

Beam ¢ olﬂc|r:)r 1§ al se cu|ed“‘ \

(a) X- Talys) | \

'_\() Glamimia rays

A gamma radiation has an energy of the order of

(@) 1 MeV

(c) 100 eV

LHR-2021 (G-I)
(b) 1x10® ms™

(d) 4x10"° ms™ = {2 \\
EHRI200Z (Coky

br=2e A WY [ (O

(o) zero |

LHR-2022 (G-1)
(b) Alpha rays

(d) Cathode rays

GRW-2022 (G-1)
(b) 1keV

(d) 1eV
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(113)

ENTRY TEST MCQS
Which of the following is in the increasing order for penetratlng povv“ 7
@7, B, a (b) v, o, B ;
(©) B,y i ), By

(114)
(115
(116)
(117)
(118)

(119)

(120)

(121)
(122)
(123)
(124)

(125)

(127)

Radiating Reiecigre

WhICh o1 the, folis: vingis'a rgdiadon Jetector

(@) Wiltor vlodil chember |2 - (b) Geiger Muller counter
(2) Splia stawe detecter (d) all of these
AWWilsarcodid chamber uses

{21) super heated liquid (b) vapors

(c) super saturated vapors (d) saturated vapors
Geiger counter is a device to detect

(a) mass of the particles (b) momentum of radiation
(c) nuclear radiation (d) charge on radiation
Geiger counter is widely used in

(a) optical experiments (b) laser experiments

(c) mechanical experiments (d) radioactivity experiments
A solid state detector is a specially designed

() p-n junction (b) p-n-p junction

(c) amplifier (d) n-p-n junction

InG. M counter the positive ions take time to reach the cathode is
(a) 102 sec (b) 104‘sec

(c) 103sec (d) 10 sec

The potential difference between the top and bottom of a cloud chamber is of the
order of

(@ 7kv (b) 10kV

(c) 1kV (d) 4kV

In Wilson cloud chamber the alpha particles leave

(a) thick tracks (b) straight tracks

(c) continuous tacks (d) all of these

Geiger counter is not suitable for

(a) slow counting (b) fast counting

(c) average counting (d) none of these _ W -

Geiger counter can be used to determine. the Y Y N
(a) range of particles (P pariztiat m*; powe" of o 1|zaf-:u.a partlcles
(c) both aand b \ =1 / ~ (@atiscrptibniof|icnizing article

Wilson cloud chamber is usec for) .

(a) acc elgratl nG ,:‘-:-'Jsm\'c'ly 1arqe 1rt*(,'es £ b) acceleratlng negatlvely charged particles
(c) making naiti of ipnizing, rarfictevisible  (d) all of these

In C;M'counte, the cuuirter which provides the power is called

._>c3 vector - (b) resistor
() 'scalar (d) amplifier
Quenching gas used in G.M counter is
(a) Nobel gas (b) Bromine
(c) Argon (d) Neon
PAST PAPER MCQS
The dead time of G.M counter is: LHR-2021 (G-I)
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(a) 103 (b) 107
(c) 10°% (d) 10°% : —
(128) A device that shows the visible path of i |on|2|ng particle is catted | [“D2Ki2017 (G-9
(a) GM counter ) ib) solic-state detector, | o’
(c) scalar - (d, Wilzon cleud charaber
(129) The dead time of G.M counter|is~ | B ) = [ DGK-2022 (G-I)
(a) 10°%second 4 (b} 18*second
(c) 10" sgaCna - i (d) 10° second
(130) The desd time of (G I\/ tJb° i3 . RWP-2022 (G-I11)
(@, L) cec | (b) 10°® sec
M e (d) 10 sec

ENTRY TEST MCQS
(131) Quenching gas used in G.M counter is
(a) Bromine (b) Helium
(c) Neon (d) All of these

(132) Mass of 'H is

Nuclear Reactions

(a) 1.0078 u (b) 16.999u
(c) 4.000u (d) 14.00034 u
(133) Rutherford performed an experiment on the nuclear radiation in
(a) 1900 (b) 1918
(c) 1926 (d) 1912
PAST PAPER MCQS
(134) Inthereaction X +%0 — %N+ ,H,, Xis: RWP-2019 (G-I)
(@ .H (b) 2H
(c) Je (d) ze
(135) When nitrogen is bombarded by alpha particle, then nitrogen nuclie change into
nuclei: BWP-2017 (G-I)
(a) oxygen (b) carbon —
(c) helium (d) beryllium 1
ENTRY TEs'__T"_vgf-\:-Q‘;"' KL% | (CN0

véiear Flssmn

(136) The reaition in| whrh au .cavy nucleus splits into two nuclei is called
- [T ._>c) huclear fsiviTeaction (b) nuclear fission reaction
S Y M) Botiiaand b (d) chemical reaction

*137) During the fission reaction the amount of energy released per nucleon is about
(a) 0.9MeV (b) 7.7MeV
(c) 28MeV (d) 200MeV

(138) The types of reactors are
(@2 (b)3

369



Chapter—Zl Nuclear Physics

(139)

(140)

(141)

(144)

(145)

(146)

(147)

(148)

(149)

(150)

(151}
IS GRW-2022 (G-I)

(152)

(c)4 (d)5

In which of the following process are neutron emitted?

(a) inverse beta decay (b) nuclear fission—
(c) spontaneous fission ) i {d) nuclzan tusiont s, N |
Who invented nuclear fission? A~ A \

(a) Rutherford ' T1() Okl Halin

(c) Hars-Eethe \ ' L eAd) K2sie Curie

If the miass \of wvarium S .*uc'w areacer than the critical mass, then the chain
reactioiy prpcaeds at

(@) felpid speza ' (b) slow speed
IC)fenanimspeed (d) negligible speed
7he most important and vital part of a reactor is called

(a) core (b) moderator

(c) condenser (d) turbine

The moderator used in nuclear reactor is

(a) aluminium (b) sodium

(c) carbon (d) none of these
The temperature of the core of nuclear reactor rises to about
(a) 300°C (b) 1200°C

(c) 500°C (d) 1300°C

The mass of uranium in which one neutron, out of all neutrons produced in one
fission reaction produces further fission reactions is called

(a) atomic mass (b) terminal mass
(c) critical mass (d) none of these
In nuclear reactors the heavy water used as

(a) heat transfer (b) moderator

(c) coolant source (d) all of these

In fast reactors which of the following is used as fuel

(a) U=238 (b) U-239

(c) Pu-239 (d) Np-239

The reactor in which neutrons slowed down to thermal energy to produce further
fission is called

(a) fast reactor (b) thermal reactor

(c) power reactor (d) slow reactor

In Karachi nuclear power plant, which of the following used-es & & m umator

(a) cadmium rods b) heavsiwater, N | () e
(c) boron rods ) L) g aphite, rLd ' '

The core of fast reactors ‘onsn B af'a/mixwuie ot} | .

(@) pluteniurh Ty Lo by Granium d|0X|de

(c) botir+ enc) b AL T \ ] ~(d) none of these

 \PAST PAPER MCQS
T we' au& n mbeu of neutrons produced per fission of uranium-235 atom is.

@) 2.5 (b) 3

(c) 2 (d)4

Which of the following is not needed in fast nuclear reactor? GRW-2022 (G-II)
(a) Moderator (b) Control rods

(c) Turbine (d) Heat exchanger
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(153)

(154)

(155)

(157)

(158)

(159)

(160)

(161)

The moderator used in a nuclear reactor is. MTN-2022 (G-II)
(a) aluminum (b) sodium : -
(c) calcium (d) graphite __ —, [ [*

Energy given out per nucleon per fission ol heavy-elemiert liks Graniur-is:
\ AR \ LHR-2022 (G-11)
(a) 200 MeV 71 - (b) 208-Me V. /
(c) 5 MY/ WL L A(dn G:S-vleV
The av=¢age numiserio; n=ut|ms reduced per fission of uranium-235 atom is.
AR GRW-2022 (G-I)
(.25 . ' (b) 3

(e - (d)4

Which of the following is not needed in fast nuclear reactor? GRW-2022 (G-II)
(a) Moderator (b) Control rods

(c) Turbine (d) Heat exchanger

Slow neutron can cause fission in DGK-2022 (G-I)
(a) Uranium-235 (b) Uranium-238

(c) Neptonium (d) Lithium

Slow Neutrons can cause Fission in. BWP-2022 (G-I)
(a) Uranium - 235 (b) Uranium - 238

(c) Plutonium - 239 (d) Thorium — 234

Which of the following is used as moderator is nuclear reactor? RWP-2022 (G-I)
(a) heavy water (b) boron

(c) cadmium (d) aluminum

Slow neutrons can cause fission in . RWP-2022 (G-11)
(a) uranium-238 (b) uransium-235

(c) neptunium (d) lithium

ENTRY TEST MCQS
Which of the following isotopes is normally fissionable?

(@mu (b) &5’ Np
(© b (d); He

Topic 21.10:

(162)

(163)

(160

(165)

(166)

|4, -

Fusion Reaction s
Such reaction in which two light nuclei meJ. ge to folnn a-ieavy. F. 1cle us i8.cdn vu '

(a) fusion reaction. | o (by fissioni reastipny

(©) emlssmn reaction ' (o\ dnfusmn reaciion |
The suiT cumpcsec' Drlrr ar 1y o\

(a) alur=niun' (b) hydrogen

(c) plutenium | | Y (d) carbon

_Irr dun the s 1e g,y S released due to fusion reaction called

(@ rreaciion (b) n-reaction

(C) p-p reaction (d) p-n reaction

The temperature at the surface of the sun is

(a) 7000 degree Celsius (b) 5 million degree Celsius
(c) 3400 degree Celsius (d) 6000 degree Celsius

In p-p chain reaction the amount of energy given out is
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(a) 200MeV (b) 25.7MeV
(c) IMeV (d) 6.4 MeV
(167) In p-p chain reaction the amount of energy obtained per nucleor |< -
(a) 200MeV ) i {b) 25.7Klev
(c) IMeV © (4,64 MeV |
(168) The number of protons te ke pu n'nuciear “.1aman of survare
@4 — . (b6
2 = o . (d) 3
A |\ 'PAST PAPER MCQS
(169 Tre t2mpe. cf £0ve-5i sun is about DGK-2022 (G-11)
_ GIEN R (b) 40 M°C
' (C) 20 M °C (d)y10Me°C
ENTRY TEST MCQS
(170) Which of the following is a fusion reaction?
@ '+ N — C*+ H (b) ,H———>>He +, B°
(c),H?* +, H* ——— He* (d) None of these
Radiation Exposure
(171) The cosmic radiation consists of
(a) high energy particles (b) electromagnetic radiation
(c)botha &b (d) low energy charged particles
(172) A smoker inhales
(a) toxic smoke (b) hazardous radiation
(c)botha &b (d) none of these
ENTRY TEST MCQS
(173) Example of somatic effects are:
(a) Skin burn (b) Loss of hair
(c) Drop in the white blood cells (d) All of these
Biological Effects of Radiation ¢
(174) 1rem= ) e N I Dt N W s
(a) 0.01 Sv (R XX N TN L W b
(c) 1.01Sv =y (¢) 0.".)0{)1-5'-\/ -
(175) 1sv= . WMYAFAN
(@) 1 GY ¥ RBE~ - \ ./h‘ZbeRBE
(©)1Gy TRBE BN \o (d) RBE/1 Gy
(176) The ﬂffect of radiatior. dra body absorbing it relates to a quantity called
AR radigted dose (b) absorbed dose
s s (sy-omized dose (d) integrated dose
Mu77) Doses of will cause radiation burns to the skin
(a) 2Sv (b) 3Sv
(c) 4Sv (d) 5Sv
(178) 1 Curieis e%ual to disintegration per second
(a) 3.7 x 10* (b) 5.7 x 10™°
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(c) 3.7 x 10%° (d) 3.7 x 10"
(179) Absorbed dose is defined as :
(@) D=E/m (b)D=m/E __—
(c)D=Em ) T \d) D =30nE W N[ ¢
(180) 1 rad isequal to \ Pl LA \
(a) 0.01 Gy 71 () 0.09GY |
(c) 1.0:-GY \ 0L =(dn0esl Gy
(181) Anolainait, ithe remis ﬁq nl -
(@0.1Gvi | (b) 0.01 Sv
(C), v . ' (d) none of these
INTRAIN - PAST PAPER MCQS
(J-€2) The S.1. unit of radiation dose is GRW-2019 (G-II)
(a) roentgen (b) curie
(c) grey (d) rem
(183) 1 remisequal to: MTN-2019, 2022 (G-1)
(@) 0.1 Sv (b) 0.01 Sv
(c) 10 Sv (d) 100 Sv
(184) Absorbed Dose is defined as. BWP-2022 (G-I)
(@MxE 0 =
E E
(©) v (d) c
ENTRY TEST MCQS
(185) What is the absorbed dose D of a sample of 2 kg which is given an amount of 100 J
of radioactive energy?
(a) 200 Gy (b) 50 Gy
(c) 102 Gy (d) 98 Gy
Biological and Medical Uses of Radiation
(186) Radioactive iodine can be used to check person’s is working properly
(a) cancer (b) skin cancer
(c) lungs (d) thyroid gland .
(187) cobalt-60 is used for treatment of o
(a) cancer —(b) kidneys—.~ = | | =
(c) lungs (D my.onl _' VN
(188) The gamma rays radiograghs are-gsed m A R /
(a) agriculfure used RYFAR' (b Tleu'if‘ﬁw aQﬂOSIS
(c) supoo yinduetry o \ Vi /d) ‘ali of these
(189) Whicharitheifollbwyirig has| hlqr a0
(a) pam! naladJctlcn o (b) alpha radiation
. rio(crcosmic fadistion (d) all of these
T 380) fini bF-01 the following used in the medical field
1 (@) tracers (b) G.M counters
(c) Solid state detectors (d) all of these
(191) Phosphorus-32 is used for
(a) blood cancer (b) skin cancer
(c) bone cancer (d) all of these
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(192)
(193)
(194)
(nab)

RN J

(196)

PAST PAPER MCQS
In radiation therapy, the thyroid cancer treatment is done with C':IW 2022.(G 1%,

(a) Sodium-24 (b) lodine-131

(c) Carbon-14 ) " (d) Cobait-bU | [ O —
lodine — 131 is used for the,treatmnent of:* | \ MiTN-2019 (G-1I)
(@) Thyroid glands ' () Be n: ’ -

(c) Lungs | VoW Al By

In radizticn therapy,. tne *nyi oid eancer-treatment is done with GRW-2022 (G-II)
(a) sodiyn - 21 \ (b) iodine - 131

(T} e rban - ' (d) cobalt — 60

Radi l",rapy is generally done with y-rays emitted from DGK-2022 (G-I)
(@) Sodium-24 (b) Cobalt-60

(c) lodine-131 (d) Stronium-90

ENTRY TEST MCQS
Various types of cancer are treated by
(a) Cobalt-60 (b) Strontium-90
(c) Carbon-14 (d) Nickel-63

Topic 21.14:

(197)

(198)

(199)

(200)

(201)

(202)

1203)

Basic Forces Of Nature
The weak nuclear force is of

(a) long range (b) short range
(c) no range (d) none of these
Electromagnetic and weak forces were unified by

(a) Weinberg (b) Glashow

(c) Abdus Salam (d) Faraday and Maxwell
Dr. Abdus Salam was awarded noble prize in

(a) 1979 (b) 1987

(c) 1969 (d) 1962

The electromagnetic force is

(a) short range (b) long range
(c) moderate range (d) no range

PAST PAPER MCQS
The force which is responsible for the breaklng up of the radmac u w* cwment FCHAW
“\J GP\V W\Tq I‘J I)'

(a) strong nuclear force () grav ’It.‘t ol al fchc
(c) electromagnetic force — (D) waar nuclear force
The partrus whlch dc not experlvnu stmng Luclc:u force are called:

T Lo : MTN-2019 (G-I1)
(@) Hadi ron:_ AR ERL ™ R (b) Baryons
(s) Lpptong | 14 L L (d) Mesons

-

ENTRY TEST MCQS

Nuclear forces exist between

(a) Proton-proton (b) Proton-neutron
(c) Neutron-neutron (d) All of the above
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Topic 21.15:

(204)
(205)
(206)
e
(208)
(209)
(210)
(211)

(212)

(213)
(214)
(215)

(216)

Subatomic particles are divided in e
(a) 2 groups ) ~{b) 3 groups™ | |
(c) 4 groups L (4 Sigrouns
The particles that experle nce thr 5to 1g nuctear force are '
(a) quartsi YA i by leptaris
(c) haarans. ! . _ =(d) positrons
The tygesicf quar, k are, V2 T
(e 2 (b) 4
) - (d)5
A pair of quark and anti quark is called
(a) leptons (b) baryons
(c) mesons (d) quarks
The particles lighter than protons are called
(a) leptons (b) baryons
(c) mesons (d) quarks
Which of the following are leptons
(a) electron (b) muons
(c) neutrinos (d) all of these
The particles equal in mass or greater than mass of protons are called
(a) leptons (b) baryons
(c) mesons (d) quarks
The particles which do not experience strong nuclear force
(a) electrons (b) muons
(c) neutrons (d) bothaand b
Three quarks make up a
(a) lepton (b) baryon
(c) meson (d) quark
PAST PAPER MCQS
Types of quark are: LHR-2017 (G-I)
(@2 (b) 4
(c)6 (d)8s iy
A pair of quark and antiquark make a: (“rw’J 201555, i)-. WAl
(a) meson (b) hadron < | [ LN
(c) lepton L) baryon! T NN (S 0
A pair of quark and anti quark makes a0 MIRPUR (AJK) 2017
(a) proton ' (b} neutfon — L
(c) electrert | . ( d)imieson
Which -~"oup hel: mgu t) Had ﬁns\ FSD-2019 (G-I)
(a) Protang ‘and neut:oris | : (b) Mesons and neutrons
~, (T3P hotq, ng énd elections (d) Positrons and electrons
“ IR sHobair belongs to hadrons DGK-2017 (G-1)
(@) protons and neutrons (b) neutrons and electrons
(c) photons and electrons (d) positrons and electrons
Which pair of particles belongs to the hadrons: BWP-2017 (G-I)
(a) photons and electrons (b) positron and electrons
(c) protons and neutrons (d) photons and positrons

Building Blocks of Matter
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(219)
(220)
(221)

(222}

(223)

Subatomic particles are divided into: MTN-2019 (G-I)
(a) Six group (b) Five groups :
(c) Four groups (d) Three groups . i
Charge on up down and strange combinatibn of fuarK js: | MTN-20227G-11)
(@e - (=
(©0 (a)2e '
Two guark combiratiorifors: ' LHR-2022 (G-I11)
(a) Mesans (b) Baryons
(c) Leptons . ! (d) No composite particle
[-lactont are BWP-2022 (G-11)
&) HACrDI (b) Leptons
{c) Quarks (d) Baryons

ENTRY TEST MCQS
The quark named strange (s) having the charge of

(@) +2/3 (b) —2/3
(c)+1/3 (d)—1/3

ANSWER KEYS
ical Multiple Choice Questions)

I~
=
o

=]

\l

\‘

\l

B Ol D WO NP O OO

o

O @O © O O O ©O© © 0
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1)

Ans:

(1)

(2)
(3)
(4)
(5)

(6)

Ans:

(")
(8)
(9)

i1 [

Ans:

(11)

KIPS TOPICAL SHORT QUESTIONS

21.1 ATOMIC NUCLEUS ]

Find the number of neutrons and protonsin ;U ' | |
In%3SU

A =238and Z =92

Nz ?

=0 of prothris == 7
As I = A-IZ
B N =\ 14¢

and_| “No. of protons = Z = 92
PAST PAPER SHORT QUESTIONS
Why are heavy nuclei unstable?
LHR-2021 (G-1&I1), MTN-2022 (G-1&I11), DGK-2022 (G-11), BWP-2022 (G-1), RWP-2022 (G-I

Heavy nuclei are unstable. Why? LHR-2022 (G-I)
Show that IU = 931MeV MTN-2022 (G-I11)
Why are heavy nuclear unstable? Explain briefly DGK-2022 (G-I)

What will be resultant neutron is absorbed in and particle emitted? MTN-2022 (G-I)

21.2 ISOTOPES
What are isotopes? Write some uses of isotopes? LHR-2012
Isotopes are such nuclei of an element that have the same charge number Z, but have
different mass number A. The nucleus of such as element has same number of protons
but the number of neutrons are different.
USES:
Circulation of blood:
A similar method can be used to study the circulation of blood using radioactive isotope
sodium —24.
Radioactive iodine-131
It is used to combat cancer of the thyroid gland. Since iodine tends to collect in the
thyroid gland, radioactive isotopes lodge where they can destroy the malignant cells.
Skin Cancers:
For skin cancers, phoshorous-32 or strontium-90 may be used. These produce [-radiation.
PAST PAPER SHORT QUESTIONS

Define the term “Isotopes” and give one example Write some uses. |

o LHRR2012, CR"' 2019 i'.- Iu)
Describe a brief account of mterac |on of Vit rIUL S fyp es cf iadiatiors witt-matier.

\ ' M!RPUR (AJK) 2017

How can VS use a maf“‘ntrc r|~lc tL sgpar ate |smr)pes sf cnemical glement?BWP-2022 (G-I)

A .' 1 ! 1 e \
L

| hAVick-¢lement has maximum binding energy per nucleon value and what this value
IS?

Iron having the greatest value of binding energy per nucleon and its value is 8.8 MeV.
Define mass defect and binding energy.
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Ans:

(12)

' J .. s

(13)

(14)
(15)
(16)

17)

Ans:

Mass defect:
The mass of the nucleus is always less than the totals mass of the protciis.and peutien,
that make up the nucleus. The difference of the two masses is cauiﬂd mpass defer‘t
Binding energy: -
The missing mass is conveitad to sae rgv i the foimation uf the nuclius and is called the
binding energy. The enemy re qune(, to b|°a< anlclaus into its-constituent particles
(Protoris ¥ NEUfrosis): :
How in JCL‘I er eLg) I3 rateasedyiien 1 amu is converted into energy? GRW-2014
OR
By 1simg B =Aamc?, show that 1.66x107" kg = 931Mev. GRW-2013
By using E = mc?
When 1 amu is converted into energy
E =1.66 x 10" x (3x10%? joule
=1.49 x 10 joule
1.49x107"
=———¢
1.6x107"
_149 <10°
16
=0.93125x10°
Divide and multiply by mega (1M=10°)
= 931MeV is released.
PAST PAPER SHORT QUESTIONS
Define mass defect and binding energy.
LHR-2012, GRW-2014, 2019 (G-1), SWL-2016, DGK-2016 (G-I & G-II), 2017 (G-I),
BWP-2019 (G-I11), LHR-2021 (G-1), BWP-2022 (G-I1),

Define the terms “mass defect” and “binding energy”. GRW-2022 (G-11)
What is B.E curve? In which part of the curve Binding energy maximum?MTN-2022 (G-11)
What is the mass defect? BWP-2022 (G-11)

214 RADIOACTIVITY]
Rn?? decays to a new element ‘y’ by two alpha and two B-emissions. What you can .-
say about new element? . AR
After the emission of two alpha particles | 3
seRn222 ——p Y+ 2(2He4) —_ '. 1 — - \ P
After two B-emissions AU WYY
82Y214'“ _) YZM.—‘.—?\ € \} \
Hence, fie el=méni, will be LN S
_ What is| thelude! 01 oK and y-radiation?
|qyearticies
Lhey are used to treat skin cancer because their penetrating power is small.
B-particles
They are used to treat the tumors under the skin due to their large penetration power
y-particles
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(19)

Ans:

\ J I' (249

£ns.

(21)

Ans:

(22)

Ans:

(23)
(24)

(25)

Ans:

(26)

Ans:

They are used to treat the infection in interior parts of the body clue to their Iongest

penetration power. : - ,

What do you understand by background radlatlon’) Sfatt fwiy Seurges cf t'fl.u

radiation.

The radiations present in the spacn near-a-radioactive iaat anon o.=te,t0| aUCh as Geiger

tube are called back ground rediaticns

Followinigiara the tavs sources of rthiz radjation.

a.  Thezusmir rays enierng the'gertfivsin the upper atmosphere along with the sunlight,

b. The'praserice bt redinzcive materials in the upper atmosphere or the presence of
ridioactive Nastes of nuclear reactors etc.

W licit is the difference between an electron and B-particles?

B particle is negatively charged particle emitted from the nucleus of radioactive element.

An electron is negatively charge particle which revolves around the nucleus.

How do 7 rays differ from X-rays?

(i) X-rays are produced by stopping high energy electrons on heavy metals such as

tungsten. y -rays are produced of radioactive decay of nuclei.

(if) Spectrum of X-ray is continuous for a certain range of wavelength depending upon
the voltage of X-ray tube.

Spectrum of y-rays is discrete or line spectrum with wavelength depending upon the
nature of radioactive nuclide.

139 Baemits a B-particle and lanthanum La is formed. Write its nuclear reaction.

LHR-2014

¥Ba— Jla+ Je
PAST PAPER SHORT QUESTIONS
If 2°U decays twice by a-emission, what is the resulting isotope? BWP-2022 (G-I)
How can radioactivity help in the treatment of cancer? RWP-2022 (G-11)
21.5 HALF LIFE
After four half-lives, what %age of an element remains?
No. of atoms left behind after four half-lives _(—j :(ﬂ I-wl\"
\ e Y VAN B =

% age of sample :NT/]-G)(_'-OO 6/5 VR N | —

What 7 roLtIL n of aradioad tive »ﬁ:p[ﬁ de\,av< after two half I|ves have elapsed?
Let N, B&the r |g ml numper (ﬁ‘ ratitnactive atom at any instant then

- I\.urn ser'of| a*orm u%ayed after firsthalf life T =Ty, = % No
! I L

Number of atoms decayed after 2" half life = 2Ty, = No= =N,

1
2
N

N~ N
Z Nk

Total number of atoms decayed after two half-lives =

NP
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(27)

Ans:

(e
Ans:

(29)

(30)
(31)

(32)

(33)

(34)

Ans:

(35)

Ans:

(36)

(37)

3N
4

Fractional of sample decayed =

Note:- (25% will be left urd cayec.\ _

Define half life of radinastive tlenfer(t.
The haiiife T, of-atadigective‘elemait iu ‘That puIOd in Whlch half of the atoms of this
parent efCn'erit'des ay. | _
Half- life van 06 given'ag: |

T1'=7.693/A

"'\'ne €7, s called decay constant depends upon nature of material.

What do you mean by decay constant of an element? Give its unit.

Decay Constant “A”
Fraction of the decaying atoms per unit time is called decay constant
AN
o N
At

OR  “Activity per unit time is called decay constant.”
S.1 Unit is per second = s™
PAST PAPER SHORT QUESTIONS
Define half life of a radioactive element and write its formula.
SGD-2015 (G-11), 2017 (G-I)
Define radioactivity and half-life. SGD-2017 (G-11)
What fraction of a radioactive sample decays after two half-lives has elapsed?
RWP-2014, 2016 (G-1), MIRPUR (AJK) 2017, GRW-2022 (G-I)
What fraction of radioactive sample decays after two half lives have elapsed?
BWP-2012, MTN-2012, 2015 (G-I11), SWL-2016, DGK-2014, 2015, 2017 (G-11)
Define decay constant and write its unit. SWL-2019

21.6 INTERACTION OF RADIATION WITH MATTER
How do alpha and beta ionize an atom?
Alpha does ionize an atom by coulomb’s attraction, and beta does ionize an atom by
coulomb’s repulsion.

What is fluorescence? SWL-2013_
Fluorescence is the property of absorblng radiant energy of the high ﬁeuumcy anore= L

emitting energy of low frequency in the visible region of elestrgiriag 1e£|(, .,ppc rura._-
PAST PAPER.SHORT QLESTIONS '\ ™ * -
Explain how « and g particles mqvflorv Ze ar| atomiwitaout 1|r°ctuy 'nttlng the
electrons What is the dlffere ncn it e q t|( n )f he um particles forlsroducing ionization?
— \ LHR-2017 (G-1)
A partigic wh éh pruduces mor:ion ;:‘.on IS Iess penetrating. Why?

FSD-20L2, 2014, MIRPUIE (AJK) 2015, SGD-2012, 2013, 2017 (G-1 & G-11), LHR-2022 (G-1), M TN
2% _If 20inecne acc (Mutly swallows an a-source and a [-source, which would be the money

d wia2rgus to him? Explain why? GRW-2022 (G-I)
If U decays twice by a-emission, what is the resulting isotope?

GRW-2022 (G-I), FSD-2022 (G-I)

If you swallowed an a-source and a 3-source, which would be the more dangerous to

you? Explain why? GRW-2022 (G-1), BWP-2022 (G-I)
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(41)
(42)

(43)

(44)

AﬂS;.

(45)

Ans:

(46)

Ans:

(47)

Ans:

(48)

Ans:

(49)

Ans:

(50)

(:)'U A

(54)

Explain how o and B-particles may ionizer an atom an atom without directly hittings

the electron? DGi4-2022 (C i
If someone accidently swallows an a-source and a B-sourse~whi¢ri-would He moss
dangerous to him? o DGR-Z027SHN)

What do you understand by.-Backg r01 nd R= dut on? IStote twd, squrses ot ¢ &% radiation
. | BWP-2022 (G-I1)

%1t RABIATION DETECTORS

Flor whidt purriose, alcohol or bromine is mixed with principal gas in Geiger tube
YWhen wositive ions strike the cathode, secondary electrons are emitted from the surface.
Tnese electrons would be accelerated to give further spurious counts. This is prevented
by mixing a small amount of quenching (i.e. alcohol or bromine) gas with the principal
gas (argon) in Geiger tube.

What do you mean by the “dead time” of a Geiger counter?

The dead time (10™s) of Geiger counter is the time during which further incoming
particles cannot be counted.

Describe the principle of operation of a solid state detector of ionization
radiation in terms of generation and detection of charge carriers. LHR-2017 (G-I)
A solid state detector is a specially designed p-n Junction, operating under a reversed bias
in which electron-hole pairs produced by the incident radiation to cause a current pulse to
flow through the external circuit.

Write down two advantages of Solid State Detector. LHR-2019 (G-II)
Two advantages of Solid State Detector are given as;

1. Itis much smaller in size than any other detector.
2. It operates at low voltage.

Briefly give the uses of Wilson Cloud Chamber and G.M. Counter. GRW-2012
Wilson Cloud Chamber
It shows the visible path of an ionizing particle.

For alpha particles, the tracks is thick, straight and continuous.

For beta particles, thin and discontinuous tracks.

For gamma particles, Leave no definite tracks along their path.

G.M. Counter

Geiger counter can be used to determine the range or penetration power of ionizing
particles. The reduction in the count rate by inserting metal plates of varying thickness:
between the source and the tube helps to estimate the penetratlon pover, of thiircident re JI anrt,

What is meant by quenching? Explaiii - Lo ) M- 20A545E4 |)
When positive ions strike the catroo= seccnaaTy ! nlﬁctmn‘ dre lernitted ‘foni the surface.
These electrons would be &ccelerstia to/ give, flither splriot's >eunts. The spurious counts
IS prevent U by mixing-a_smail anjount of qunn‘rh- i gas with tne principal gas. This
proces:-gf mixind.is Cahﬁd GUEy w‘hm

AR \ PAST|RAPER SHORT QUESTIONS
 Writz cgwit | iwn edvantages of Solid-State Detector. LHR-2019 (G-11), FSD-2022 (G-I)

| B VVhatdd you mean by dead time in Geiger-Muller Counter? LHR-2022 (G-I1)
-~/ "Define fluorescence. DGK-2022 (G-I)
Define self-quenching. RWP-2022 (G-1)

21.8 & 21.9 NUCLEAR REACTIONS & NUCLEAR FISSION
Briefly explain how heat is produced in a nuclear reactor?
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Ans:

(55)

Ans:

( E5Ha
Y

NS’

(57)

Ans:

(58)

Ans:

(59)

Ans:

(60)

Ans:

(61)

Ans:

: [ 02")
Ans:

The eq. of fission reaction of U-235 is written as:
U+ in——>Ba+ 2Kr+3:n+Q -
Where Q is the amount of energy released and it is nearly gz tL “ 00 M .cv Thig, engrgs
is appeared in the form of heat. A

Why does water is uszd'to slov=down thé neutions rather, thar Iead’>
When neutrans collide with lead nuclei they, aie.bcancec wack. Waiie lead atoms remain
at rest duy 0 theirgreaier mass, BUt;.in_ease of water, collision b/w neutrons and
hydrogen | riuclei, {preserit ir, vyaiersis perfectly elastic. In this collision, neutrons are
slowsad down, while proteiistarts moving.
IHzilce waterriay be used efficiently to slow down the neutrons rather than lead.
_| "WVhat is the principle of Nuclear Reactor?
The environment of fissioning nuclei is controlled in such a way that only one neutron
out 2.5 neutrons released on the average is used to induce fission in another atom. In this
way, the rate of energy generation is maintained at a constant level. Thus, controlled
chain reaction is the principle of nuclear reactor.

What is fission chain reaction?

We know that when ;U absorbs a neutron, it breaks into two nuclei almost of equal

masses along with two or three neutrons and release or energy. This fission reaction can
be maintained continuously by proper use of the neutrons emitted during fission reaction

of °>>U. Such a process is called Fission chain reactions.

What are the main parts of nuclear reactor?
A reactor usually has four important parts. These are:
e Core
Moderators
Heavy water
Control rods
What are “thermal reactors”. SGD-2012
The thermal reactors are called "thermal™ because the neutrons must be slowed down to
"thermal energies” to produce further fission. They use natural uranium or slightly

enriched uranium as fuel. Enriched uranium contains a greater percentage of °%U than

natural uranium does. There are several designs of thermal reactors. N
What is the function of moderators in a nuclear reactor’> _ GRW-ZOJ.G b |)- \
Moderators: [ | =
The fuel rods are placed in a substance of small atonaic\ el ,m L uch 35 Watu ,hfm,y Water
carbon or hydrocarbon etcThese Uul-"ste_r.b_e_a are calpd_mode,atqrs The function of these
moderators is to slow down ‘the, Cpeé( of 'he nbut‘ ¢ns “'mc.u ~=d during-thie fission process and
to direqt f emitowaidsthe fuel. Hea ry'weéter IsTised asa moderator in nuclear reactor.
Whitico | 'uu miean by crnml Mass and critical volume? RWP-2013
Such a rnass, oy, Wraniynt Ia-wvitich one neutron, out of all the neutrons produced in one

“wdisaldn réactinn) i oduces further fission is called critical mass.

_'. 1e27oiume of this mass of uranium is called critical volume.

Explain the working of control rods in a nuclear reactor. SGD-2016 (G-1)
The control rods, made of cadmium or boron are moved in or out of the reactor core to
control the neutrons that can initiate further fission reaction. In case of emergency for
repair purposes control rods are allowed to fall back into the reactor and this stops the
chain reaction and shuts down the reactor.

382



Chapter—Zl Nuclear Physics

(63) What is used of nuclear reactor and draw its diagram? SWL-2019 _
Ans: Nuclear reactor is a device which is used to initiate and control a self sucfwﬁed nuctear —
chain reaction. It is used for electr|C|ty generatlon o [

Pressurued

Hot steam S A Y B
L 1 |’ LY %

S5 Elesiiee
‘1 generator

Water out

Heat exchange

PAST PAPER SHORT QUESTIONS

(64) What do mean by term “Critical mass”.
LHR 2012, 2013, GRW-2012, 2013, 2016 (G-1), 2019 (G-11), FSD-2022 (G-I, 11)
(65) Distinguish between nuclear fission and fusion reaction DGK-2017 (G-I)
(66) What is use of nuclear reactor and draw its diagram? SWL-2019
(67) What factor make a fusion reaction difficult to achieve? LHR-2022 (G-II)
(68) What are the functions of “moderator” and “control rods” in a nuclear reactor?
GRW-2022 (G-II)
(69) What is Chain Reaction? MTN-2022 (G-11)
(70) Define nuclear reactor also write down two main types of reactor. DGK-2022 (G-1)
(71) Discuss the advantages and disadvantages of nuclear power as compare to the use of
fossil fuel generate power. DGK-2022 (G-I)
(72) What fraction of a radioactive sample Decays after two half-lives have elapsed?
BWP-2022 (G-I)
(73) Distinguish between a thermal reactor and a fast reactor. RWP-2022 (G-I)
(74) Define nuclear fission and nuclear fusion. RWP-2022 (G-II)
21.10 FUSION REACTION
(75) Why it is more difficult to start a fusion reaction rather than fission reaction?

Ans: Because, in bringing two nuclei closer to each other, great work has to be done against
repulsive forces of nuclei. Hence, more energy is needed. On the other hand fission may )
be proceeded with slow neutrons. — A
(76) What is fusion reaction? s

'
.-__-._ -

Ans:  “Such a nuclear reaction in whlch two l],bli-.‘r nuclel nnpge 1@ fmﬂrh 1 hc—: 'y NG cfhro 5

called fusion reaction” Y ™,
(1) When two deuterons afe meraei:o form.a J’l“ll Jm nu Ieus 24 I\ ie\/ energy is released
during this processi.e, | | / /1 |1 | VAN
H+ T gk +~v24«lvr AR A
() If 24! dnd 1, 'H) a e Forcec‘ t0 fu;e then 17 6 MeV energy is obtained i.e.,
— H}rlfH ———>4Hn o ‘N+17.6 MeV
\ J \ m’,l | ~." \Distiriguish between nuclear fission and fusion reaction
2N

_u.

Nuclear fission reaction Nuclear Fusion reaction

“Such a reaction in which a heavy nucleus | “Such a nuclear reaction in which two
like that of uranium splits up into two | light nuclei merge to form a heavy
nuclei of roughly equal size along with the | nucleus is called fusion reaction”
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emission of energy during the reaction is |
called fission reaction” ~( +‘ \
2 o
Py BaigkredniQ M a AP _BL’C_V__ a
(78) Describe steps of p-p reactionis of nuclezy TUsioniin sur:. RWP-2012

Ans: During this process two hydr)geh ruclel oirtwo ”Jth ng 1113) tnforrh weuteron. This
reaction tekes place as » ;

= _ 1:-|I+:'_H—-T>f|-i ffe+Energy

With the flsion redcdon efdeuteron with proton, 3He isotope of helium is formed i.e.,

IN oV 2H+'H——>»; He + -radiation + Energy

In the last stage the two nuclei of >He react in the following manner

2 He+3He — >, He+'H+H+Energy
In this reaction six protons take part and finally a helium nucleus and two protons are

formed.
PAST PAPER SHORT QUESTIONS

(79) What factors makes a fusion reaction difficult to achieve?
LHR-2021 (G-I), DGK-2022 (G-II), LHR-2022 (G-1), GRW-2022 (G-I1), SWL-
2017, LHR-2017 (G-I)

(80) Discuss the advantages and disadvantages of fusion power from the point of safety,
pollution and resources. SGD-2017 (G-11)
(81) In Uranium fission reaction, the estimated energy is where as in fusion P-P Chain
reaction 25.7 why fusion is more energetic than fission? MTN-2022 (G-1)

21.11 & 21.12 RADIOACTIVE EXPOSURE &BIOLOGICAL EFFECTS OF

(82) Define: (a) Curie (b) Becquerel
Ans: Becquerel: The strength of the radiation source is indicated by its activity measured in
Becquerel (Bqg). One Becquerel is one disintegration per second.
Curie: A large unit of radiation is curie (Ci) which equals 3.7 x 10 disintegrations per second.
(83) What is meant by absorbed dose, also write down the units of absorbed dose? . 1

Ans: It is defined as the energy E absorbed from ionizing radlatlon per "r‘u muss m- i t‘u:- Wi

absorbing body.
The effect of radiation on a body abs_orblng 1t ialatps toal qua.“tlt !"ah 20 cbs‘“Qed 95D,

- .-"

D = _;_ = _( )
iy

Its Si umi is cmy( y) 0°ﬂmd &sbs:ka J( lite- er Kllogram 1Gy= ki
g
An eld unii s ra"j arr st ort |0rm for radiation absorbed dose.

[ . 1rad = 0.01Gy.
| PAST PAPER SHORT QUESTIONS

.'.J('Siti\l o What do you understand by background radiations? State two sources of this
- radiation. RWP-2022 (G-II), FSD-2022 (G-11), SGD-2017 (G-Il), SWL-2017, 2017
(G-
(85) What is meant by absorbed dose, also write down the units of absorbed dose? SWL-2017
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(86)
(87)
(88)

(89)

Ans:

(90)

Ans:

(91)

Ans:

(92)

(93)

(94)

(95)

Ans:

Define absorbed dose (D) and write its SI units. M76-2019-(5¢
Define (a) Absorbed dose (b) Gray GRW-2022-G-I),+5D-202 (G I"
What do you understand by back groiind raciations? Gtatewany’ taw sonrees of
radiation. . -

| RWP-2022 (G-I1)

RILABIOLOEYEAL AND MEDICAL USES OF RADIATION

| [ iz e uses of nuclear radiation in Radiation Therapy.

GSES:

(i) High energy radiations like X-rays and y -rays can penetrate into human body. They
can be focused on the cancerous tumors to destroy them.

(i) The tumors which are not effectively attacked by y -rays are treated with neutron therapy.

(iii)Artificial Co-60 is used for treatment of various kinds of cancer. This isotope
provides high energy y -rays.

(iv)lodine-131 is taken inside the body to treat thyroid cancer the radiation emitted by it
destroys the cancerous cells.

(v) Radioactive radon gas in small gold capsule, known as radon seeds, is employed to
destroy the cancerous cell.

How a radioisotope be used to determine the effectiveness of fertilizer?
Radioactive phosphorus or nitrogen used as a tracer in agriculture, provide information
about the best fertilizer to supply to a particular crop and soil. Due to their use, varieties
of crops such as rice, wheat and cotton have improved. Moreover, plants have shown
more resistance to disease and give better yield and grain quality.

How can radioactivity help in the treatment of Cancer?

Radioactivity & Treatment of Cancer: Cancerous cells are always weak as compared
to the normal cells, and hence are destroyed by firing B-radiation or y-radiation from
radioactive source. Sometimes encapsulated “seeds” made from radioactive source are
implanted in the malignant tissues for local and short ranged treatment.
For example:

e v-rays from Co-60 in general

e lodine-131 for treatment of cancer of thyroid gland. 7
e Phosphorus—32 or strontlum—90 may be Jsed for skin cdnm"s | |

PAST PAPFP“‘,I-WOPT U BT OI\LS'
How can, radioactivity fielp anthe trtatment of canﬂﬂ
AR :>G|_) 2027 (G:l EWP-2027 7G-1), RWP-2022 (G 1), FSD-2022 (G-1)
Write Ay fwo uses, of radiogragtiy. FSD-2019 (G-I)
__ Differentiale, botwpnn imass defect and binding energy. RWP-2022 (G-I1)

21.14 BASIC FORCES OF NATURE
What are the basic forces of nature?

i) Gravitational force i) Magnetic force iii) Electric force
iv) Weak Nuclear force v) Strong nuclear force
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(96)

(97)

(98)
AnNs:

(99)
(100)

(101)
Ans:

PAST PAPER SHORT QUESTIONS
What are the basic forces of nature?
LHR-2017 (G-1), MIRPUR (AJI() 2007 -'-‘aj 2027 (G 1)
Enlist the basic force of nature. [ [ | |_!-1? 2657216-1)

21158 ‘llt"..r"’ﬁfi! e ﬂ':ﬂ.ﬁm |
Pretans and neutiuiss arefarniec 'whiat type-ofuarks? Show by diagram.
Protons-a:'d, ncuifrons, are forinediof “ep’” typeand “down” type of quarks.
e A prown ‘s fyrined by =x0 “up” quarks and one “down” quark as )
shown pelow,
INloWw ™2 1 © @
(heiye= —e+—e——e
3 3 3
Change = +e
e Aneutron is formed by two “down” quarks and one “up” quark as shown below.
2 1 1
Charge= —e—=e—=¢e
3 3

3
Charge=0

PAST PAPER SHORT QUESTIONS
Differentiate between hadrons and leptons. Also give example of each.LHR (G-1)
Differentiate between Baryons and Mesons. BWP-2022 (G-I)

What are quarks? Explain.
Quarks: “A quark is a type of elementary particle carrying a fractional electric charge
and a fundamental constituent of matter.” Quark is combine to form composite particles
caused hadrons.
They come in three generations (d, u), (s, c), (b, t) where

[IP2]

Charge of charm quarks “c” is =+ 2 e

(1))

Charge of “up” quarks “u” is = +— 2 e
3
Charge of “top” quark “t” is = +§e

[IP%2]

And charge of strange quark “s” is = %e

And charge of bottom quark “b” is -'::—le -_ 1\ \ O \ " | S
And charg» of down a,‘;rk “dioas/=\-gn L
Fa | J -
Each qu d.l'( th ity anti -quaik V\flt1 sgosite charge.
_ What aie ad ‘onsiand Ieptons’? LHR-2015
- .H,LFDPFI\I =

aarons are particles that experience the strong nuclear force. In addition to protons,
neutrons and mesons are hadrons.
LEPTONS

Leptons are particles that do not experience strong nuclear force. Electron, muons and
neutrinos are leptons.
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(103) Give the names and charges of any four quarks. MTN-2013 .~
Ans: -
Name Symbol  Charge |- < | [
Up_, ‘ u il L2} RN AN AN
Yaiulfel\d |
: T N A
{ WA —Ze
f—. AW T 3
Strange | s 1
| -=e
3
Charm |c 2
+-=¢e
3
T
N
3
Bottom | b 1 o
3
(104) What are the subatomic particles? DGK-2015 (G-I11)
Ans:  Subatomic particles are particles which are much smaller than atom.
For example, electron, proton, neutron, neutrino, muon, etc.....
PAST PAPER SHORT QUESTIONS
(105) What are hadrons? Give examples. LHR-2021 (G-I)
(106) Differentiate between Baryons and Measons. LHR-2021 (G-II)

(107) Define and differentiate between Hadrons and leptons.RWP-2019 (G-I), FSD-2019 (G-I)

,
-..... .y ..h-
e %)
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