SET 4: NUCLEI

151. The plot of binding energy per nucleon vs mass number shows:
sgfFerdlel Uld U Fol TolH GedHe HEAT & Held GATAT

(a) Maximum at A=56 / A=56 9X 3TTIehas

(b) Minimum for light nuclei / §eah sIT{HhT o ToIT e AdH

(c) Steady increase for heavy nuclei / AT e & T R ac?.’\ﬁT
(d) Constant for all nuclei / T3t 1Al & foT fEw

Answer: (a)

152. For light nuclei (A<20), binding energy per nucleon:
goh ATAD (A<20) & foIT, SgfFerdia ufa sue Fa:
(a) Increases with A/ A & T d¢al %’

(b) Decreases with A/ A3 TTY gedr g

(c) Constant / TR &Y &

(d) Shows oscillations / &releT =i &

Answer: (a)

153. For heavy nuclei (A>56), binding energy per nucleon:
HI AT (A>56) & foIT, 7gfFerdiel ufd due Fan:
(a) Decreases with A / Ah TTY Tedl &

(b) Increases with A/AS% TIYT dgdr %’

(c) Constant / TR T&dT &

(d) Shows oscillations / &releT =i &

Answer: (a)

154. Nuclear fission is possible because:

AT AE@sa THa g Fifh:

(a) Binding energy per nucleon decreases for heavy nuclei / AR AT & T F&Wﬁ
gfd §eT FaT gedl &



(b) Mass defect is large for heavy nuclei / AT 1@ & T gegaT &fa F3r grar %‘»’
(c) Nuclear force becomes repulsive for heavy nuclei / AR AT & T JifddT o
eIl &1 it &

(d) Coulomb force dominates for heavy nuclei / Y AR & forw W goT JHTAr ?f
STl 8

Answer: (a)

155. Nuclear fusion is possible because:

ATADIT eIl HHT § FAiToh:

(a) Binding energy per nucleon increases for light nuclei / gooh AMAT & T qu%onﬁ?r
gfd e Fat dedr &

(b) Mass defect is small for light nuclei / §oh AR & oI gegaT &afa ok grdr %’
(c) Nuclear force is attractive for light nuclei / oh ATTHPT o folT ATTHAIT FoF 3THYH
g &

(d) Coulomb force is negligible for light nuclei / oeh ATIRRT & foIT d(n\oiT:H §T I9T0T gl

&

Answer: (a)

156. In a nuclear reactor, the function of moderator is to:

AfART RuFel & Aceh 1 a7

(a) Slow down fast neutrons / g lee\?:ll?-ﬁ Fr AT FLT

(b) Absorb excess neutrons / K IGIEET] lee\?:ll?-ﬁ P ATMWT FET
(c) Transfer heat / AT TATHATARA T

(d) Reflect neutrons /F&@’?—ﬁ Pl Wafdd AT

Answer: (a)

157. In a nuclear reactor, the function of control rods is to:
AfART RuaeX A, [Ag=0r o8t & &3 &

(a) Absorb excess neutrons / EIGIEES] FEI@JHT Fr AHTM™T FET
(b) Slow down neutrons / 7glall &l AT AT

(c) Transfer heat / 3SHAT TAATART AT



(d) Produce neutrons / a-s’-lt\g\lld 3cUood hidl

Answer: (a)

158. In a nuclear reactor, the function of coolant is to:

AfAPT Ruee &, dfMdes & w3 §:

(a) Transfer heat from core /PR T AT TAATIRA hLaAT
(b) Slow down neutrons/FZIc\'c':lJﬂT P AT FLAT

(c) Absorb neutrons/Fq‘\E':ll?-ﬁ P AT HIAT

(d) Reflect neutrons/Fq‘\E':ll?-ﬁ &I Wafdd T

Answer: (a)

159. In a nuclear reactor, the function of reflector is to:
AfFRT Rueex &, Wads & FI &

(a) Reduce neutron leakage / Fé:l(\'cf:ll?-f AT HH AT
(b) Absorb neutrons/FZI:c':lJﬂT P AFMWT FET

(c) Slow down neutrons / ¥gglall &l AT AT

(d) Transfer heat / AT TATATARA HIaT

Answer: (a)

160. The multiplication factor k in a reactor is defined as:

Ruaex # e R kIR R S &

(a) Ratio of neutrons in one generation to previous generation / Teh Cﬁﬁ & FZI(\E':I'HT <l
o dér & ggial ¥ 37ard

(b) Number of fissions per second / 9fd 8ehs fA@saT &1 gEar

(c) Energy produced per fission /9fa [AEs 3cUead Fol

(d) Ratio of thermal to fast neutrons / dTdI T c-ZIc\EAUIH'I T g rd{\;\fo-l\i o 3-Io:|3l-lld

Answer: (a)

161. For sustained chain reaction, k must be:
PR AT HMRfF & R, kg arfRw:
(a) 21

(b) >1

(c) <1



(d)=0
Answer: (a)

162. For controlled chain reaction in reactor, k is maintained at:

Ruerey # i s@en 3R & v, ks=w w@r S
(@)1

(b) >1

(c) <1

(d)0

Answer: (a)

163. For explosive chain reaction, k is:
faemies s@or A@Afhar & faw, k&:
(a)>1

(b) 1

(c) <1

(d)0

Answer: (a)

164. In a nuclear explosion, the chain reaction is:
MR REwIe &, s@en AR &

(a) Uncontrolled / 3Taafad

(b) Controlled / T

(c) Slow / HAE.

(d) Non-existent / 31T&dcdgrel

Answer: (a)

165. In a nuclear reactor, the chain reaction is:
e Ruerer &, s@er wfAfR &

(a) Controlled / T a™3a

(b) Uncontrolled / 3faaiada

(c) Fast / g

(d) Spontaneous / WIF@

Answer: (a)



166. The most common fuel in nuclear reactors is:
AR RUeFeT H TEH ATAT S g

(a) 235U

(b) 238U

(c) 2%°Pu

(d) 2?Th

Answer: (a)

167. The moderator in heavy water reactor is:

Y ST Rueer & dAcaw &
(a) D,0
(b) H20O

(c) Graphite / AHIEC
(d) Beryllium / SRToras

Answer: (a)

168. The moderator in graphite reactor is:
IPse RugFer H #Aeaw ¢
(a) Graphite / IHISC

(b) DO
(c) H20

(d) Beryllium / SRToras

Answer: (a)

169. The coolant in pressurized water reactor is:
aifed el Ruerer # fddre &

(a) Ordinary water / HTHTCT STl

(b) Heavy water / HIRY STel

(c) Liquid sodium / ga aifsa#

(d) Carbon dioxide / TesT STS3TFATSS

Answer: (a)

170. The coolant in fast breeder reactor is:
dia s Ruaex & fides &
(a) Liquid sodium / g@ @f3TH




(b) Ordinary water / HTHIT STel
(c) Heavy water / HIRY STl

(d) Carbon dioxide / TesT STS3TFATSS

Answer: (a)

171. Radioisotopes are produced in:
IBABMEARIT 3cded fhU I 8
(a) Nuclear reactors / ATTRHT Rueedr &

(b) Cyclotrons / H’Igilf?‘ﬂﬁ?r "
(c) Both (a) and (b)
(d) Chemical reactors / TS Rueret A

Answer: (c)

172. ,Co is produced by:
60Co 3c9eoT fohdT ST &

(a) Neutron irradiation of *°Co / *°Co T HI@J?T ICICTU
(b) Beta decay of 8Ni / 8Ni T &IeT &7

(c) Alpha decay of 84Zn / ®4Zn &l 3Te™T &1

(d) Proton bombardment of °Co / 5°Co T Weied SHET

Answer: (a)

173. 34l is produced by:
3| 3c9eoT fohaT ST &

(a) Neutron irradiation of *°Te / 3°Te T HI@J?T fafeRoT
(b) Beta decay of 3'Xe / ¥'Xe &T &fieT &I

(c) Fission of uranium /1’23'1?-!'&?4' F1 a@sa

(d) All of these / 3URTercT T

Answer: (d)

174. Radioisotopes are used in:
SAN3SEIET 9T Bl &
(a) Medicine for diagnosis and therapy / e 3R Rfhear &



(b) Industry for thickness gauging / 'H’IE'I%’ A9 H

(c) Agriculture for mutation breeding/jc‘-lﬁdccla-l ool H
(d) All of these / 3TRNFT TfY

Answer: (d)

175. Radioactive dating of rocks uses:

geerar &1 Iarersdt wrafaaRor 3uAer Far &
(a) 228U > 205Pb series / 22U = 2°5pb HToll

(b) #°K = 4°Ar decay / *°K > 4°Ar &I

(c) 8Rb > ®Sr decay / Rb - &'Sr &1

(d) All of these / 3URTercT 8T

Answer: (d)

176. Carbon dating uses:

HIeel FIelTEROT 3TN T &

(a) "*C > N decay / *C > "N &I

(b) Half-life of 5730 years / 5730 @Y &T Hﬂﬁ?’f’r EARE
(c) Ratio of ™C to 2C / “C & "2C T 3feqdrd

(d) All of these / 3TR0eFd Gl

Answer: (d)

177. The age of earth is estimated by:
gy I G I 3Tehelal ThAT ST &

(a) Uranium-lead daﬁng/ﬂjﬁ'&ﬂ-@l’s’ FIIfeIROT

(b) Potassium-argon dating / 91 TAIH-313TeT el freiRoT

(c) Rubidium-strontium dating / ¥ S IH-TI TATH FrolfreoT
(d) All of these / 3TRIeFT Fft

Answer: (d)

178. Nuclear accidents release:
AT GHEATY FHeFd Hcl g
(a) Radioactive isotopes / Ifsarerst 3-TI'$@IE§I"T




(b) Heat / 3®HAT
(c) Radiation / TafeRIoT
(d) All of these / 3T T

Answer: (d)

179. Safety measures in nuclear reactors include:

Afarerr Rugedt 7 geam 39 afFAfad #d &

(a) Containment building / T30 $7asT

(b) Emergency cooling system / K IEIGEICIGRIIGEG R I
(c) Control rods / IGREINEGT

(d) All of these / 3TReFd &8l

Answer: (d)

180. Nuclear waste disposal methods include:

AT 3rqfAse fAuers fafear afFAfad S §:
(a) Deep geological repository / ITgT gq:aj-rrﬁa; TR
(b) Reprocessing/gmu?-r

(c) Transmutation / EATAROT

(d) All of these / 3URIFd TaY

Answer: (d)

181. The strong nuclear force is mediated by:

qao ANHART I AEITYT §IdT &
(a) Pions / 9TTeT

(b) Photons / BIeisT

(c) GIuons/UT:_’Bi\'JI?-T

(d) W and Z bosons / W 3 z srgieT

Answer: (a)

182. The weak nuclear force is responsible for:
gelel AT Tol STRERT &
(a) Beta decay / SleT &1



(b) Nuclear fusion / ATTHAHT TITT
(c) Nuclear fission / &SI Ta@sT
(d) Alpha decay / 37¢WT &1

Answer: (a)

183. The electromagnetic force is responsible for:

fegadesha aef STRerR &:
(a) Repulsion between protons/mﬁl?-ﬁ F dra gfasyor

(b) Binding of electrons to nucleus / W}?—I’f FI ATMAS F U
(c) Both (a) and (b)
(d) Nuclear stability / ATf&RIT TaRIca

Answer: (c)

184. The gravitational force in nuclei is:

AT H T&cdlT Tl &

(a) Negligible / «T3T0g

(b) Dominant / J3TAT

(c) Responsible for binding / 4T & foIT 3TeriT
(d) Repulsive / FfcrersT

Answer: (a)

185. The semi-empirical mass formula includes terms for:
HE-37TeTaoTT ged AT g AIFATAT e 8

(a) Volume energy / 3TIdT 3ol
(b) Surface energy / Q}_&T’I ol
(c) Coulomb energy / EI‘Q_OIU'I?:T Sl
(d) All of these / 3URTeFd &8l

Answer: (d)

186. In semi-empirical mass formula, the volume term is proportional to:
HE-3THASIT SeTATT FF H, HAATA & HAGTIT &

(a) A

(b) A%




(c) AP
(d) Z/AF

Answer: (a)

187. In semi-empirical mass formula, the surface term is proportional to:
IHE-3JHaTd GedAT FF H, IS8T Ug FHEUNC &

(a) AP

(b) A

(c) AP

(d) ZY/AP

Answer: (a)

188. In semi-empirical mass formula, the Coulomb term is proportional to:
-3 AT FF H, HollH Te FAEACH &

(a) ZYAP

(b) A

(c) AP

(d) AP

Answer: (a)

189. The symmetry term in semi-empirical formula is proportional to:
I-3Egaeed §F # gAAfT 98w &

(a) (A-2Z)7A

(b) ZY/AP

(c) A%

(d)A

Answer: (a)

190. The pairing term in semi-empirical formula accounts for:
HE-3geraod gF H oA U &I H @l ¢

(a) Extra stability of even-even nuclei / §H-GH At & AfaRea TarRica
(b) Instability of odd-odd nuclei / fTawa-fawer a1f&er Fr R
(c) Both (a) and (b)

(d) Volume effect / AT ded HATT

Answer: (c)

191. Magic numbers in nuclear physics are:

AT b & g FEa ¢



(a) 2, 8, 20, 28, 50, 82, 126
(b)1,2,3,5,8,13,21

(c) 10, 20, 30, 40, 50, 60
(d) 4, 16, 36, 64, 100
Answer: (a)

192. Nuclei with magic numbers have:
Sligs HEAT3T arel ATHHT & B &
(a) Extra stability / 37faRad Tarffica

(b) Spherical shape / IR 3THR

(c) Higher binding energy / 3Td X ST Foll
(d) All of these / 390k HY

Answer: (d)

193. The liquid drop model of nucleus treats nucleus as:
AfRF 1 & g AlSH AHS Bl HAAAT 8-

(a) Incompressible fluid / mqrhstr ad

(b) Gas of nucleons / FQWHT FT AT

(c) Crystal lattice / fohEeel STelh

(d) Quantum system / e dF

Answer: (a)

194. The shell model of nucleus explains:

AR &7 P ASA ATEAT HLAT &
(a) Magic numbers / \_rﬂ@ J&ITT

(b) Nuclear spins / A& &9

(c) Magnetic moments/ﬂﬁ@'& 3-ITEI;U‘f
(d) All of these / 3TR0eFd Gl

Answer: (d)

195. In shell model, nucleons occupy:
I Alsel H, ~GfFordlel AfAIRT A &
(a) Discrete energy levels / fafdad Fail TR




(b) Continuous energy spectrum / Hdd Foll TUFCH

(c) Same energy level / TATA Fall X

(d) Random positions / ATGToe Tt

Answer: (a)

196. The collective model of nucleus combines:

AT T WH[EH AlS FATSIT T &

(a) Liquid drop and shell models / gd E\I:c\" 3R = Afso
(b) Only liquid drop model / hael &a él:\?.\' Ao

(c) Only shell model / hdeT I ATSA

(d) Quantum and classical models / Faied IR AT Alsd

Answer: (a)

197. Nuclear isomers are:

AT FATGIGT &

(a) Nuclei with same A and Z but different energy states / THTT A 3R zarer aifehed et
FAT AT arer ATfHS

(b) Nuclei with same A but different Z / §HTA A CICGRE GV CRGIEED

(c) Nuclei with same Z but different A / GHTA Z oAfchel HeeT A dTel ATTHG

(d) Nuclei with different shapes/filﬁ-r PRI Tl ATTHS

Answer: (a)

198. Gamma decay often occurs from:

IMAT & g gfed giar g

(a) Excited nuclear states / 3aTold ATTHAAIT IGTATIT &
(b) Ground states / 3{\% FaEUTIT o

(c) Both (a) and (b)

(d) Chemical reactions / T 3TRTHATIN &

Answer: (a)

199. Internal conversion is:

3TARE FTATEROT &



(a) Direct transfer of energy to atomic electron /CR?:ITUI $o‘i¢gjﬂ P Foll T TcIeT
EATATAOT

(b) Emission of gamma photon / 3ITAT BIeieT Hl ScTold

(c) Emission of beta particle / SeT T &1 3cqAA

(d) Capture of electron / SoeFelel T TRIGOT

Answer: (a)

200. The Méssbauer effect involves:

AGER g AfFATIT FRT §:

(a) Recoilless emission and absorption of gamma rays / IITAT foRomt 1 gfaardareT 3cgoiel
3R 3rgenvor

(b) Nuclear fission / ATTHAHT T@s

(c) Nuclear fusion / ARSI ToaIdeT

(d) Radioactive decay / XT3aTerAT &1

Answer: (a)

SET 4 ANSWER KEY:

151-a, 152-a, 153-a, 154-a, 155-a, 156-a, 157-a, 158-a, 159-3, 160-3,
161-a, 162-a, 163-a, 164-a, 165-a, 166-a, 167-a, 168-a, 169-a, 170-3,
171-c, 172-a, 173-d, 174-d, 175-d, 176-d, 177-d, 178-d, 179-d, 180-d,
181-a, 182-a, 183-c, 184-a, 185-d, 186-a, 187-a, 188-a, 189-a, 190-c,

191-3, 192-d, 193-3, 194-d, 195-3, 196-a, 197-a, 198-a, 199-3, 200-a



