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(a) Particle (b) Parti=ic (c) Ran's

MI'

! Atomic Nucleus

{.’.) 1 he radlus of an atom is the radius of nucleus
(a) 10° times (b) 10* times
(c) 10° times (d) 10? times
(2)  Thecharge on proton is
(@) 1.6 x 10°C (b) 1.6 x 10 °C
(c) 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
(a) positive (b) negative e N (| _
(c) no charge ~id) none.oftiiese™, 11 7 \os="
9) The number of neutrons present |n the nlicietis|is gl /en 'o> -~
(@Q)N=(Z-A) L\ V[ E)INELALZ
(c)A= 17 N) Py, VLS dy 2246 A)
' ) P AST. PAPER'MCQS
(10) The nu nLer 01 neurr( ns n ‘thie nucleus is: LHR-2017 (G-I)
(@ N=A- 3= (b)N=A+Z
k'_\L' _A-7Z
ol Y= > (d) 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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(13)

(14)

(15)

(a) 10 ¥*m
()10 m

Energy released by conversion of 1 amu of mass is:
L () 1,610 Nav!

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

0.1 kg mass will be equivg Ie 1t t¢'the energy. !

(@) 5 x IL‘ Jéules
(c) 9 x ¥ | JaUes

(b) 102 m
(d) 10 % m

(d; 931! Mﬁ!

(h¥6°x10" Joules
(d) 9 x 10*° Joules

T RERER2007 (G

BWP-2022 (G-1)

. ENTRY TEST MCQS
Gisg .)f r.uc!em i>-approximately

(16)

(17)

(18)

(19)

(20)

(21)

(22)

(23)

(24)

(25)

)0 m (b) 10™Mm
(c) 10 Om (d) 10™m
Isotoges

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

Both Xenon and cesium each have

(a) 13 isotopes

(c) 36 isotopes.

The second isotope of hydrogen is called
(@) tritium

(c) deuterium

The chemical properties of all isotopes are
(a) different (b) alike

(c) depend upon atomic mass number (d) zero

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

(b) mass spectrograph
(d) infra red spectrograph

(b) 34 isotopes
(d) 10 isotopes

(b) Protium
(d) xetrium

(a) meson (b) lepton

(c) photon (d) positron

The most abundant isotope of neon is

(a) neon -21 (b) neon-20

(c) neon -22 (d) neon-23

First isotope of hydrogen is called 1\ (o _
(a) ordinary hydrogen “(b) profivre~"_ v N T o=

(c) tritium (d bhth aana, b

The chemical behavior o, ah a* 1i| rieteimirted By | !

(a) atomiciriymber . / - (b} atomicmass number
(c) nurhhd of| isotenes” ~(d) all of these

The chgmicalig repertie} cf ar) elsment depends upon the

(a) number,¢f protens-in nucleus

B aunibarof electrons inside the nucleus

&) number of electrons around the nucleus

(d) number of neutrons inside the nucleus

Which of the following method is successful to separate the isotopes of an element
(a) chemical method (b) physical method

(c) bothaand b (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) circular paths
(c) semicircular paths [ (d) rectaingliar-nailis
(27)  In mass spectrograph the detectér recorss the hu nL-e,r of fons arr V”Ig
(a) per minute () ner <econd
(c) per saur (d}. pe=iano second
(28) The neas gad has
(a) 3 isGtopes (b) 1 isotope
(€}, 2 lisotopes (d) none of these
(22) I\ Wevice producmg ions of high energy is called
')’ {a) 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)
ezl’z 2 er 2
a) m= B b) m= B
@ n-( %] CLEES
eV eV
c)m=|—|B d) m= B
(c) (Zrzj (d) (Zr]
(31) The number of isotopes of xenon are
(a) 32 (b) 36
(c) 38 (d) 33
(32) Xenon has.
(a) 30 isotopes (b) 36 isotopes
(c) 10 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 _ vy | >\
(a) Am Zm +(A+Z)m mneucIeL ; (I")"_ Lm: "?'r:np.'.+ (A _’)m ne:cle-us
() Am=2Zm, +(A-Z)m, 1o (d) \Ain= 2, S(Arh Am
(35)  The bincing greray is-der il 1e(* as. | A=
(a) BE— Zmoc? +(A A)m V-t (b) B.E=Zm c*+(A—Z)m,c® +mc?
o (CrLE. = 4m (P AT Z)m,c% +mc? (d) B.E=Zm_c?+(A+Z)mc’ —mc?
(3450 Eliriseein energy mass relation is
(@) E=(Am)c (b) E =(Am)c®
(c) E =(Am)c? (d) E =(Am)%c
(37) Binding energy of Helium is

SGD-2017 (G-11)

MTN-2022 (G-I1)

(a) 931.5 MeV

(b) 93.15 MeV.
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(38)
(39)
(40)

(4L

(42)

(43)

(44)

(45)

(46)

(47)

(48)

(c) 2.13 MeV (d) 28 MeV

The most stable element is

(a) copper (b) uranium

(c) iron. | d) cobaii

The binding energy is masximum fnr \ LA

a) copper . _ (b) tareriurh !

(c) irom— " | Rt A covalt

The mass detest per nucléon s caited

(@) hinding energy\of nucleus (b) packing fraction

(chenergy recticenr (d) binding fraction
% rha-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 \ J (d, P)Iumum
The binding energy for I—reluun 15 g| /1N oy,
(@) 30.2Mev, LA (bY Z:25\VieV
(c) 2. 2838l | v R “(d) 28.2MeV
0.1 kg isiequive, Ir*m, to ti elanhic 9)/ of
~ (@, 0x20P0 | L (b) 9x10™J

| [\ k1 (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)

UEIR12021((Guty

[ |
T

' SGD-2022 (G-11)

DGK-2022 (G-I)

BWP-2022 (G-I1)
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(52) The dependence of binding energy per nucleon, By on the mass number, A, is
represented by

N [NGRU O (d) e
(h3) 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

Topic 21.4:
Radioactivity

(54) Radioactivity was discovered by

(a) Huygens (b) Henry Becquerel
(c) Marie Curie (d) Einstein
(55) Gamma particles have
(a) negative charge (b) positive charge
(c) no charge. (d) botha &b
(56) The elements showing radioactivity have atomic number ‘Z’
(a) Z>50 (b) 2<82
(c) Z >82. (dyz<70
(57) Curieisaunit of
(a) radioactivity (b) resistivity
(c) conductivity (d) isotopes
(58)  When nucleus emits alpha particle, its charge number dprrﬁa:,as by 2 LA
(@2 2 W N | (2 o~
(c) 1 ' L (074 \ ' -
(59) Radioactive radiations ar= c,f AW\
@ 3tipes, |\~ 0 L \~;2types
(© Ltype § L L L L (d) 4 types
(60) _ The plerents ivhoses large number is less than 82 are
T [N Uhaable. (b) stable
' "I ) neither stable nor unstable (d) none of these
(61) The beta particles are similar to
(a) protons (b) electrons
(c) neutrons (d) positrons

(62) Helium nuclei are similar to
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(63)
(64)
(65)
(66)
(67)
(68)
(69)
(70)

(71)

(72)

(73)

(74)+

(75)

(a) alpha particles (b) beta particles
(c) gamma particles (d) all of these
Radioactivity is purely a ,
(a) nuclear phenomena. - | (b)-shemnucal prignoraera
(c) physical phenomena (d)nene of these,
The emissisn of B- parflcle friom/palcriium- 215 restte fir the foriviation of
(a) prctactiniugi=143" (i5) astatine-218
(c) raddn -222 ¢as AR (d) thorium-234
c-dglay'occurs wlesa nucleus emits a-particle
e Shahiegarent 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 . -~ =3
| | TS6DI200 T (G

(a) 4 S e WY (e

(c)-3 \ Al () U R T T UL T O

By emitting B- partlcle arcd /- Jamchn SI nultanec qu the nitclelis' changes its charge
by M\ \ - Lo DGK-2017 (G-1I)
@-1 2, L L L TR “(b) +1

©=2 |\ (d) +2

) _I|r~ L ucteertra .amutatlon 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— X, B,X —X,——>X,
If the atomic number and atomic weight of the parent element X are 72 and i3U uosper..v N
then the atomic number and atomic mass of X4 are respectivelv: i

(a) 70, 172 : (969,171
() 69, 172 (c)6t‘ 472

(76)

(77)
(78)

(79)

(80)
(81)
(82)

(83)

(84)

85 |

(86)

—Half Life
The time cqmred for a radioactive material to decrease in activity by one half is
Cgedied
(2) Half life. (b) half time
(c) mean time (d) degradation time
The S | unit of decay constant is
(a) m (b)ym*
(c)s™ (d) ms™*
Half life of uranoium-239 is
(a) 23.5 days (b) 23.5 minutes
(c) 23.5 seconds (d) 23.5 years
The decay constant can be defined as
AN N
N AN
(@ A= At (b) 1= At
N AN
AN N
(c) 1= At (d) A= At
The half life of radium-226 is
(a) 1620 years (b) 1920 years
(c) 19.20 years (d) 19.23 years
The half life of iodine-131 is
(a) 8 days (b) 23.5 minutes
(c) 48 days (d) 1920 years
The ratio of the fraction of decaying atoms per unit time is called
(a) half life (b) decay time
(c) decay constant (d) decay elemant, | WAL,
After two half lives the number of decayod nucleiof an gz ents afel &, N0
(@) N \ =y (b;l\nlz '
(c) — Py, VWV \d RIZS
Half |If-‘ d ro(JOdCﬂ\lQ =Iement :lepcnds upon
(@) tamperature | | (b) amount of substance
(R (@) piture of material (d) all of these
srhe-nait life of sodium(N, - 24) is
(a) 6 hours (b) 8 days
(c) 60 days (d) 15 hours
The half life of iodine (I- 125) is
(@) 6 hours (b) 8 days
(c) 60 days (d) 15 hours
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PAST PAPER MCQS

(87)  The half life of uranium-239 is:  LAR-20214G,
(a) 1620 years (b) 3.8 days ||
(c) 2.5 days ] [ {d) 23.5-minttes f | .
(88)  The half life of I* is; LU L MIRPGR (AJK) 2017
(a) 6 days ()7 days 1
(c) 8 dayz 1 o Ad) G dys
(89) Half lifesof inding=131is % do ¥S ard 't welghs 20 mg. After 4 half lives, the amount
left behiindwilr be: _ FSD-2019 (G-I)
(@) 2|5 mg - (b) .25 mg
O 00675y (d) 0.312 mg
(9C).  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.I. 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 _ -
disintegration rate of a tungsten-176 sample drop to % its initiaivalie? |\ [ _
()5 ~ Vs o N LAY T
(c) 10 \ S (¢) N Y |
I| tlraciion of Radlatlon with Matter
(7 e an 1e nf_ra; =icle depends upon the factor:
NI {d) chdr 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)
(13
(104)
(105)
(106)
(107)

(108)

(109)

(110)

(111)

(112)

(a) 7000 times more massive

(c) 6000 times more massive

The sgoeed of alpha particle is about
(a)10° ms !

(c)1x10°ms*

The sgoeed of gamma rad:ation-ig agout

(a)10° ms *-

(c) 1 x'10%ms

Y rays are in pature
(2) ragnetic wayes |

Q) ignsituoina waves

Theintensity of y—rays in air, follows
(a) Lenz law
(c) inverse square law

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

i) 3 x 10% st |

(1 ma

‘b) 2 x13%ms

(G) 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

(b) high frequency

(c) bothaand b (d) none of these
The no. of ions pair produced by Beta particle in air are.
(a) 10° (b) 10°

(c) 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:
(@) +2e

(c) +e

.-—-'I 1 .. - ’ - .I ", ..\.'\. . !
Beam ¢Felecironiis a'se catledls, ™!
(@) X-rays' L

) Claimina 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™ —
( :
| EHRI200Z (G

| \b) _—.29" ' y 4 N .

(a)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 penetrating povv“ ?
@7, B, a (b) v, o, B a
(©) B,y i L) o, Ry

(114)
(115
(116)
(117)
(118)
(119)

(120)

(121)
(122)
(123)
(124)
(125)

11
i

(.28)

(127)

ermtm 1 Dnzec OkS

WhICh i the folizwingis'a rediadcn Hetector

(a) Wilsor, cloud chember - (b) Geiger Muller counter
(2) Shlia staie detector- (d) all of these

LN Wilsaricoald chamber uses
{=1) 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

Geiger counter can be used to determlne the ’ v s

(a) range of particles V(D) periatiat m*; powe of onizatisii partlcles
(c) both aand b ) — (d_) aliscrprinnt ‘o, icniziny article

Wilson cloud chamber is used for! | AT

(a) acc eleratl 16 posm\mly “harged.particles (b) accelerating negatively charged particles
(c) making naiti of ipnizing, [arficte visible (d) all of these

In G, M'counté, the cuusiier which provides the power is called

i _>c$ yector | L (b) resistor
() sealar (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 cah d [MEEKE200T (G-D
(a) GM counter ) (b) solid-state detector |
(c) scalar (d Wilzon cleud cparaber
(129) The dead time of G.M counter |< _ = | DGK-2022 (G-II)
(a) 10°sec0nd R b} 18*second
(c) 10 =#acnal AR (d) 10°® second
(130) The deed time df (G I\/ tJb° is . RWP-2022 (G-I11)
(@, L) cect | (b) 10°® sec
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

Topic 21.81

(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 I
(c) helium (d) beryllium .
ENTRY TEST MeQs || ) | [ L 240

Topic 21.9: AN \ :
' ! Y 'u\,.ear Flssmn

(136) The-veaitipn i whrh al .cévy nucleus splits into two nuclei is called

B _>c_$ nuclear fesioiireaction (b) nuclear fission reaction
| no M) eotiaand b (d) chemical reaction
£.37) 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
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(139)

(140)

(141)

(143)

(144)

(145)

(146)

(147)

(148)

(149)

(150)

(151)

(152)

(c)4 (d)5

In which of the following process are neutron emitted?

(a) inverse beta decay (b) nuclear fission '
(c) spontaneous fission ) {d) nuctzarTusion’ '
Who invented nuclear fission? . BRIRE

(a) Rutherford (b)'Otta Haltn

(c) Hars.Eethe YAV qd) NMarie Curie

If the miass \of uwvanium is fuch! areaier than the critical mass, then the chain
reactioiy prpceds at )

(a) repidisperd: : (b) slow speed
g rananespeed (d) negligible speed
T he 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-2s ¢ g mcupl aor |

(a) cadmium rods ~ T (b) heawsyiwiater, W 0 -z
(c) boron rods () g aphl €, rLd

The core of fast reactors ‘onsn i o 'a/mixiule, o ' o

(@) plutcn arh VW b Grasium dioxide

(c) botaanci i "~ NN ~(d) none of these

DASI PAPER MCQS
Tie 1ve -aue n aneu of neutrons produced per fission of uranium-235 atom is.

WY GRW-2022 (G-I)

() 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)

(x3
(2 S
L2

(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|oi heavy ‘tmer‘t like Graniurnis:|
LHR-2022 (G-11)
(a) 200 MeV ' _ (b\ 208 Me\’ '
(c) 5 Mev/ Adr 02 vleV
The avazage ‘nunsioer o n=ut|ms praduced per fission of uranium-235 atom is.
GRW-2022 (G-I)

@p25 | | (b)3

{02 (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
(C)92 (d); He

Topic 21.10:

(162)
(163)
(162)

(165)

(166)

Fusion Reaction [ R,
Such reaction in which two light nuclei rherge to foiin a-dieayy niaclensts cédea—

(a) fusion reaction. | o (I, figsion reactipn)
(c) emission reaction { | (o\ dnfusmn reaciion |
The suii :: chmpeses primt arfuy of |
(a) alurzniunt | WY (b) hydrogen
(c) plutdniym | | L L L (d) carbon
[AgLn the's 1e (\L 'S released due to fusion reaction called
|| @ wreaciion (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 nU::eor is
(a) 200MeV ) 1 {b) 25.7K16V
(c) IMeV (d,6.4 MeV
(168) The number of protons teke pu n'nuciear reaction|of suriare)
@4 ~ Y “(b}6
()2 A L1 : (d)3
A 1 'PAST PAPER MCQS
(169}~ Tthie| 1=mp ¢ficore-si sun is about DGK-2022 (G-11)
[ "\n)'w).” (b) 40 M °C
' (c) 20 M°C (dy1oMec
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= . 5N\ | WA
(a) 0.01 Sv - L (0)-£,09 8w IR B s
(c) 1.01Sv \ = 7 (¢),0.0001Sy ! ' N
(175) 1Ssv= RYFAR! | A
(@) 1 Gy ) RBE-~ - "\ S| 1 )2 Gy x RBE
(c) 1 G¥RBE, | | AR (d) RBE/1 Gy
(176) The offecticf radiatior: ¢ a body absorbing it relates to a quantity called
(R (R radigted dsse™ (b) absorbed dose
W o (spdonized dose (d) integrated dose
£i77) 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 ) {d) D 5-&hnE '
(180) 1 rad isequal to \ AN
(a) 0.01 Gy ' _ (B)0.09'Gy
(c) 1.0:GY W (d),0:881 Gy
(181) An ola:hit, iFe rem S ﬁq nl
(@) 0.1 v A _ (b) 0.01 Sv
©, Lhv . - (d) none of these
RYEAR AN ' PAST PAPER MCQS
(182) 7 he S.1. unit of radiation dose is GRW-2019 (G-I11)
(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...~, [ | e
(c) lungs ~ o) my.oml AR AN
(188) The gamma rays radiograchs are- dsedin, || | /
(a) agriculfure used LA ! (b} medizal ¢ aQﬂOSIS
(C) supDOyY irigyistry - \ A /:i) ali of these
(189) Which afithelf )||’)\HII’ g'has| hlqr p" Wigy
(@) oamina radigticn), | (b) alpha radiation
o (encosmic fadintion (d) all of these
(390) Wiiaithi-01 the following used in the medical field
(@) 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)

(125,
| %9

(196)

PAST PAPER MCQS
In radiation therapy, the thyroid cancer treatment is done with CFIW 2022.(G1%),

(a) Sodium-24 (b) lodine-131 '
(c) Carbon-14 ) " (d) Cohaito0 | [ .
lodine — 131 is used for the.treatment of: \ HiIRER! MTN-2019 (G-11)
(a) Thyroid glands _ (b)'Be: nis. y,
(c) Lunge A} Eyes
In radizficn therapy, tne *nyi oid eancer-treatment is done with GRW-2022 (G-II)
(a) sodiun - 21 ! ) (b) iodine - 131
(c, ¢idrbon - - (d) cobalt — 60
R l",rdpy is generally done with y-rays emitted from DGK-2022 (G-I)
(a) 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)

(203)

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 radioaqu= ciemient; is:
Y | | JP\V 9p1ql‘_} l)
(a) strong nuclear force _ () gra ’It.‘t ortal force,
(c) electromagnetic force | = (c) waalk i "Iéar farce,
The partlncs whlch dc not expenvnm stmng nucleai force are called:

Y RN MTN-2019 (G-11)
(@) Had ron:_ IBEERRLS ' (b) Baryons
(5) pptong | \ Ve (d) Mesons

% |
-\..I d4

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)
L2e7)
(208)
(209)
(210)
(211)

(212)

(213)
(214)
(215)

(216)

Building Blocks of Matter
Subatomic particles are divided in

(a) Protang ‘and neutrors' '
(P 10t(»n< and elestions

(b) Mesons and neutrons
(d) Positrons and electrons

(@) protons and neutrons
(c) photons and electrons

(b) neutrons and electrons
(d) positrons and electrons

(a) 2 groups ) i (b) 3 groups
(c) 4 groups (¢, 5'groun; 1
The particles that experi¢ nce thr stropgniciear forcsiars
(a) quarks; AT b} leptoris
(c) haaraing. ' | T _ (d) positrons
The typesicf cuar k are, _ )
(a) :‘ . (b) 4
4GS ' (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) 8 o,
A pair of quark and antiquark make a: (“rwJ 201855 ) !
(a) meson (b) hadron | L :
(c) lepton - (d) barvon| [ © N0
A pair of quark and anti (’..-dl‘k mﬂms 3 THEERELE iMIRPUR (AJK) 2017
(@) proton A (b} ‘neutron ! {
(c) electra VWO W Ad)mesan
Whichz “'oup ne!mg“ t) Hddabﬂs" ' FSD-2019 (G-I)

‘-.'M!m t-bait belongs to hadrons DGK-2017 (G-I)

Which pair of particles belongs to the hadrons: BWP-2017 (G-I)

(a) photons and electrons
(c) protons and neutrons

(b) positron and electrons
(d) photons and positrons
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(219)
(220)
(221)

(229}

(223)

Subatomic particles are divided into: MTN-2019 (G-I)

(a) Six group (b) Five groups

(c) Four groups (d) Three groups -

Charge on up down and strange combinatibn of fua’K js. I MTN-20722°G-11)

(a)e (by— '

(©0 ' _ (a)2e

Two guark combiratiorifors: ' LHR-2022 (G-I11)

(a) Meszng, | : (b) Baryons

(c) Leptnns ' ' ) (d) No composite particle

[-ladtont are BWP-2022 (G-11)
e Hac (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)

=)

6
6
7
7
7
7
7
7

O O O O O O o
OB~ WNEFE O OO

8
9
0
1
2
3
4
5
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1)

Ans:

(1)

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

(6)

Ans:

(")
(8)
(9)

Ans:

(11)

(9] |

KIPS TOPICAL SHORT QUESTIONS

21.1 ATOMIC NUCLEUS
Find the number of neutrons and protons in 25U

In%3SU
A= ')38 and Z = 94
Ny
N vf nrothrs == !
As _ = A-Z
= N =14¢

Led.! “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 p-radiation.
PAST PAPER SHORT QUESTIONS

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

\ —HP2012, | GRA-2028-540T)
Describe a brief account of mterac |on of VAriQUsS yp es cf raciatiors with-matier.

MRPUR (AJK) 2017

How can Vst use a magr‘.etr._c 'r._uelc- t¢ separate |s-3tr)p_ g-gr cnemical element?BWP-2022 (G-1)

_ S'DEFECT AND BINDING ENERGY
) s AVtich-¢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)

(13)

(14)
(15)
(16)

17)

Ans:

Mass defect:
The mass of the nucleus is always less than the totals mass of the prom..o and reuticn,
that make up the nucleus. The difference of the two masses is caifed miss cefect.
Binding energy: \ - )
The missing mass is convegitad to ene rgv in tha'formiation of the, ntcleus and is called the
binding energy. The enemy rrqune(, to | bigalc, a'ilicizus into its-constituent particles
(Prototis -\neutrossy:

How inuchier eLg) i5 raleased.viien 1 amu is converted into energy? GRW-2014

_.l-3,' 15i5g. R =Aamc?, show that 1.66x107*" kg = 931Mev. GRW-2013

Dy 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)

21.4 RADIOACTIVITY]

Rn?? decays to a new element ‘y’ by two alpha and two p-emissions. What you can .
say about new element? '
After the emission of two alpha particles

BGRnZZZ - Y214+ 2(2He4) __I _. . o =) . LY . . [ .-. .--
After two B-emissions av BERIEE '
214 214 [
o Y ol Y22 )
Hence, Ie’\. etnnem Wil e ba ! 24

What is\the|ue of . 8 aid y-radiation?
quearticiss!

“They 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:

(24

(21)

Ans:

(22)

Ans:

(23)
(24)

(25)

Ans:

(26)

Ans:

£ns.

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 radiation?_Staie TW) scurces |df his

radiation.

The radiations present in tha spacn riear-< radloa,thve iaatation o.=te,t0| aUCh as Geiger

tube are called back ground rediaticns -

Followirigara the twesourtes Of this rediaion. |

a. ThezZuosmis rays enering the'eertriraim the upper atmosphere along with the sunlight.

b. The'preserice of rad.e nzcdve materials in the upper atmosphere or the presence of
ridioaciive wastes of nuclear reactors etc.

Wit 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-1)
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?

n 4 1
No. of atoms left behind after four half-lives :(%j N, :(ﬂ M. =—EN—

o N h '1> "\
N°/16)<_-.00 =825 \\ § 4§\ Y .

% age of sample =

0 Ly F. 1 1 .. _ : - . §
What frgcticn of a vadioag tive samplg.decaysiaiier two half lives have elapsed?
Let N, & tne ot |g ml mmner (n ra(itpactive atom at any instant then

NI er of a*om, cecayed after firsthalf life T =Ty, = % No

| 15 % : |
TRR 1

I\Iurﬁber 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:

(28)

Ans:

(29)

(30)
(31)

(32)

(33)

(34)

Ans:

(35)

Ans:

(36)

(37)

(38},

Nl
(139)

(40)

3N
4

Fractional of sample decayed =

Note:- (25% will be left undgcayec).

Define half life of radipactive ¢lenjerit. '
The haitife T of 2 fadigactive elemant isthat period in which half of the atoms of this
parent efcnierit'de; ay. .
Half lie von 0 givenias:

T.-'= 0:693/%
IVnere 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_ 1~
Fluorescence is the property of absorblng radiant energy of the high f.euumcy anid e |

emitting energy of low frequency in the visible region of elestrgiriag 1e£|(, .,ppc rurh))_-
PAST PAPER SHORT QUESTIONS '\ ™ ~
Explain how o and g particles mayjonize ari atdm\witnoyt iirectly hitting the
electrons What is the dlfferencn anjte u( t|( n bfthe eA0 L‘c«” cles forlzroducing ionization?
! LHR-2017 (G-1)
A partigic whrch prudt'ces mors conuat.on IS Iess penetrating. Why?

FSD-2012| 204, bIRPUE (AJK) 2015, SGD-2012, 2013, 2017 (G-I & G-11), LHR-2022 (G-I), MTN

If,z0Inecne|ecct mutly swallows an o-source and a [-source, which would be the money

wdhrgrous 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)

(45)

Ans:

(46)

Ans:

(47)

Ans:

(48)

Ans:

(49)

Ans:

(50)

(51) -

L & * 1 L
I‘E)?}

\33)

(54)

JANG:

Explain how o and pB-particles may ionizer an atom an atom without directly hittings
the electron? DGi%-2022. (Gl
If someone accidently swallows an a-source and a B-sourse-whici-would le mass
dangerous to him? | DGK-20Z22¢G 1)
What do you understand by Backg rol:nd R=dittion? Stote twe squrces of ¢ oW radiation

| \ . BWP-2022 (G-II)

'}_“‘;» ADIATION DETECTORS
Flor whit pL rriose; alcohol or bromine is mixed with principal gas in Geiger tube

YVhen oositive lons 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 power, of {thisincident re[fatior,
What is meant by quenching? Explaiii. - v T MTES-2045-65T)
When positive ions strike the catroo= seconcary nlﬁcm\n‘ dre‘ermitted from the surface.
These electrons would be eccelerata to/give fuither splriots ~eunts. The spurious counts
IS prevem U by mixing-a smail anournt of quon‘r‘h iy~ gas with the principal gas. This
proces:-ai mixing,is cariedlque mhmq
L\ PAST RAPER SHORT QUESTIONS
V/rite CO*NI 'wh advantages of Solid-State Detector. LHR-2019 (G-11), FSD-2022 (G-I)

W WV kat.dg 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:

‘l[v’)'

Ans:

(57)

Ans:

(58)

Ans:

(59)

Ans:

(60)

Ans:

(61)

Ans:

(52)

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 .,\.1'\,.?' te 400 I\ eV, Thig enzigs
is appeared in the form of heat. '

Why does water is uszd\to slov=douwn-the neutions, rath ier, thar/ lead?
When neutrans collide with lead nucleil they ale beuncic-tack. Wiiie lead atoms remain
at rest’ diup 0 theirgreaigr mass, BUE,..in_ case of water, collision b/w neutrons and
hydrogen tuclei, predert ir, vyawersis perfectly elastic. In this collision, neutrons are
slowsad dowi, while protéirstarts moving.

“Hzvide water-miay be used efficiently to slow down the neutrons rather than lead.

What 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. _
What is the function of moderators in a nuclear reactor’> GRW-ZOJ G'(:.’ 5 |)-
Moderators: o
The fuel rods are placed in a substance of small atonsic\weigit, Such as Viater ,-hrmy Water
carbon or hydrocarbon etc~These sustanices art: Caligd| moterators.) The tunction of these
moderators is to slow down 'the, spe 2 0 [he neuticns ,,rr)c.u et auring-te fission process and
to direqitipem towz. dthe fuel. Hea Ly weter isised asa moderator in nuclear reactor.
Whiitico bu fiean by _c._rlt_ml mass and critical volume? RWP-2013
Such a I'nass, o, iraniunt ia-wvitich one neutron, out of all the neutrons produced in one

) m: |n reactinn, wroduces further fission is called critical mass.
\vhie-yoiume 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.
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(63)

Ans:

(64)

(65)
(66)
(67)
(68)

(69)
(70)
(71)
(72)

(73)
(74)

(75)

Ans:

(76)

AnNs:

Ans:

What is used of nuclear reactor and draw its diagram? SWL-2019 _
Nuclear reactor is a device which is used to initiate and control a self-sustained nuctear— | |
chain reaction. It is used for electr|C|ty generatlon -y [ [~} | '

Pressarized Hot steam o (I

Water out

Heat exchange

PAST PAPER SHORT QUESTIONS
What do mean by term “Critical mass”.
LHR 2012, 2013, GRW-2012, 2013, 2016 (G-1), 2019 (G-11), FSD-2022 (G-I, 11)

Distinguish between nuclear fission and fusion reaction DGK-2017 (G-I)
What is use of nuclear reactor and draw its diagram? SWL-2019
What factor make a fusion reaction difficult to achieve? LHR-2022 (G-II)

What are the functions of “moderator” and “control rods” in a nuclear reactor?

GRW-2022 (G-II)
What is Chain Reaction? MTN-2022 (G-11)
Define nuclear reactor also write down two main types of reactor. DGK-2022 (G-1)
Discuss the advantages and disadvantages of nuclear power as compare to the use of
fossil fuel generate power. DGK-2022 (G-I)

What fraction of a radioactive sample Decays after two half-lives have elapsed?
BWP-2022 (G-I)
Distinguish between a thermal reactor and a fast reactor. RWP-2022 (G-I)
Define nuclear fission and nuclear fusion. RWP-2022 (G-II)

21.10 FUSION REACTION

Why it is more difficult to start a fusion reaction rather than fission reaction?
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 e

be proceeded with slow neutrons. .
What is fusion reaction? N\

“Such a nuclear reaction in whlch two ligiit nuclel nnl-ge ) fonh A uq 'y neeleind s

called fusion reaction”

(1) When two deuterons aie meraeio furm a J1~=I| Jm nu Ieus 24 I\ iev energy is released
during this process i.e, NARIES R

ZH 42 +u—»ﬂ&+24m A N e

) If 2\ and (Hiar € Forcec* tcl fuse then 17 6 MeV energy is obtained i.e.,

TH S 3H o ‘Hﬂ FT+17.6 MeV

¥

0 -.57,'3 | '| L »mmgwsh between nuclear fission and fusion reaction

NN
LT Iy

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”

383



Chapter—Zl Nuclear Physics

emission of energy during the reaction is |
called fission reaction” i +'
2 o
25U+ —> "Ba+Z Kr+3n+Q J_ TH+ H_j’_"'_:_n_*L_?_bi"‘fEL !
(78) Describe steps of p-p reactions of nuclear TUsion\in sur:. RWP-2012

Ans: During this process two hydragen “ucleJ QI g protens sk th *orm ileuteron. This
reaction. tekc*» place as—=, \ b
\ ' 1.‘-|.+;H———>1H 7€+ Energy
With the; fysion redcion of detteron with proton, ®He isotope of helium is formed i.e.,
W - 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?

Ans: It is defined as the energy E absorbed from ionizing radiation per_urit mass m o (e L

absorbing body.
The effect of radiation on a body absorblng it ielates toa qua.“tlt /calltag c-os-?sped AoseD.

B =)
/ ﬂ

Its Si Unid i cray '(Gy).aefhn?d as (')nc j(wuie -per'KiIogram. 1Gy= ki
An e!d tnit s nad, ary shortrorm for radiation absorbed dose.

| L 1rad = 0.01Gy.
J IR ' PAST PAPER SHORT QUESTIONS
| 11(84) 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)

(82)

Ans:

(90)

Ans:

(91)

Ans:

(92)

(93)

(94)

(95)

Ans:

Define absorbed dose (D) and write its SI units. MTN-2019-(8 /040,
Define (a) Absorbed dose (b) Gray GRW-2022 ’G 1 -=SD-2020 (G I"
What do you understand by back groiind raciations? Statevaly tan hoiirees of
radiation. . \

RWP-2022 (G-I11)

| 21138 DLQBYEAT AND MEDICAL USES OF RADIATION

| 'Giw the uses of nuclear radiation in Radiation Therapy.

USES:

(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. _

e Phosphorus—32 or strontium—90 may bf—‘ u'sed for sklr‘ fdnu

PAS™ RAPEE SHORT 7. JUEST ONS
How can, radioactivity I eI) anjthe tr 'at”nent of cdnoart
PARRTY oG..)-”On (G:Ij;. EWE-2027 74G-1), RWP-2022 (G 1), FSD-2022 (G-1)
Write ﬂy hyo\us ed of radiogragtiy. FSD-2019 (G-I)
r‘|ffvren jae botwpnn inass 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- |) MIRPUR (AJI(‘ 2007-E5D-2022 (G m
Enlist the basic force of nature. i | LHR-R57216-1)

‘L‘E‘Fﬁf L oK AE MA TReR]

Pretals md npuf. 0145 Are fornied 'whiat tyoe-ofquarks? Show by diagram.
Protons-a#d neutrons, are formedief “er’” typeand “down” type of quarks.
e A proton ‘s, formed by, =70 “up” quarks and one “down” quark as @
shown nelon:,

e @ @

\Chirge= Se+Ze—Ze
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 = +ge
3
And charge of strange quark “s” is = 1e

And charge of bottom quark “b” is '3._%9 VAT T\ o ! _ e

\
And charg» of down a,‘;rk ‘d As/=-=@
, .j' .

Each qu d.l'( th itd anti an l« with n sposite charge.
\What aie nadronsiaia Ieptons’? LHR-2015

LHEDRONS -
“adfons 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 I [
o o A T
| VAPR\E
i-D(‘\; n i d [
.r_ A\ SN 3
- ) “T'Strange | s 1,
I 1 : [ ¥ 3
Charm |c 2
+—=¢
3
T
op t L2,
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)
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