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SECTION-A (MARKS 150)

NOTE: Section-A is compulsory. All parts of this section are to be answered on these pages and handed over to the center superintendent.
Deleting / overwriting is not allowed. Do not use lead pencil.

Q.1 Fill the relevant bubble for each part. All parts carry one mark.

Questions A B C D ABCD
1. Particle physics studies cgung(:i??eiqgaéf only stars only only atoms | @OO0O
phy e y molecules y
2o ey doveriing sementary” | Songor® | one mocer | 2959 |77 223975] @000
:tsh f;n:?tlll:ental particles are large size :{r)wrtEe:rE%E zero energy | many parts | O@OQO
4. Matter particles are called gluons photons fermions bosons OO0
ge.ﬂli"g(lice-carrying particles are quarks leptons fermions bosons OO0
gé?t?sligsg:::g 3;):k1;1§23r photons gluons leptons bosons 00 ©
;ul:l};:;llla:r of types (flavours) of 8 6 4 3 O.OO
?lov?/g?zll{l gﬁ?:{jagl;g?g:pu;i’l d colour left bottom right OO0
9. Charge of an up quark is -2/3e -1/3 e +2/3 e +1/3 e OO0
10. Charge of a down quark is +1/3 e -1/3 e +2/3 e -2/3e O®OO
11. Charge of a charm quark is +2/3 e -1/3 e +le -le " 900
12. Charge of a strange quark is +1/3 e -2/3e +2/3 e -1/3 e 900
13. A proton is made of Vgon vt |one up quark | quarke | quarke | @OOO
14. A neutron is made of three up.Joneup s one o g e one o o 0| (YOO
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15. Total charge of a uud
combination is uths tle —le 0 e 00
16. Total charge of a udd
combination is % 0 tle t2e OO0

. 4 free and only in in
17. Quarks always occur only in light alone Atoms combinations OO0
18. Hadrons are particles made of photons leptons only quarks gluons O0.0
. a quark and
19. Baryons consist of antiquark three quarks [ twoquarks [ one quark [ O@OO
. aquark and three
20. Mesons consist of three quarks | two leptons| 7 antiquark | antiquarks OO0
21. Protons and neutrons are leptons baryons bosons mesons 0.00
: : boson of
22. A pion is a lepton weak force baryon meson OO0
23. Leptons include the pion.and quark.and. | electron and | proton and O0.0
- Lep kaon gluon neutrino neutron
24. Number of leptons in the
Standard Model is 4 B 3 12 O.OO
25. Charged leptons are electron, .
muon and tau kaon pion proton 9000
26. Charge of the electron is -1/3 e -le 0 +le o 00
very small . -
27. Neutrinos have mass and no ner?atwe positive large mass | @OOO
charge charge charge
. . by charge by gravity
28. Neutrinos interact very weakly [ strongly only only " 9000
29. Muon is similar to electron : .
but neutral stable heavier lighter OO0
electromagnetic
30. Leptons do not feel the gravity strong force | weak force force for o 00
charged leptons

31. Antiparticle of an electron is a positron proton muon photon " 900
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32. A positron has pso:rilt;i%/e E;%}:srgse ' ncer?;:é\ée no charge | large mass | @O0
33. Antiparticle of a proton is positron neutron electron antiproton | OOO@
34. Antimatter was predicted by Rutherford Bohr Dirac Thomson | OO@O
35. Positron was discovered by Anderson Millikan Dirac chadwick | @OOO
oo piven s meoisiis_ [ compe | ome || e [000W
3Z£>£zztsmn'p08i“°“ annihilation |',. qjectron | a neutron {'two protons tw;h%?cr;r:a 000
38'(11‘/““1.‘“““‘ energy forpair | 543 ey [ 01Mev | 1.02Mev | 938Mev |OO@O
production of electron-positron is
39. Pair production converts means : rign; 2 ener;ga);si’nto charrngai;nto mcahs: ri}net ° 0.00
40. PET scans use anpr:)irswiitlgzi%n dif;(r-arg’zon radio waves |sound waves | @O0
;lsl. Number of fundamental forces 4 2 3 5 ' 1000
33@15{1; g{:g&if;;ﬁ?t?slsf&f; :::1 magnetic weak nuclear friction OO0
fl?e Strongest of the four forcesis | . < |on g force electrgor:wcaegnetic gravity o 0O
44. Weakest of the four forces is strong force | weak force gravity EIQCtr?OTCaegnetic OO0
45. Gravity has infinite charge mass range strength [ OO@O
46. Strong force holds together | 2% | PETERIN | leChein | e | OO0®
:z;)l?:rong force has range of 10-1° m 10-5m 10-15 m infinite O0.0
48. Weak force is responsible for plzrrwsittasry beta decay friction magnetism | O@OO
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a0, Blectromagnetic forceacts | erarged | vewra | ey | neutror | @000
?gfcgeigriﬁz of the electromagnetic photon W-boson gluon graviton | @O0
t51}e Carrier of the strong force is 7 boson yluon photon Higgs 0.00
52. Carriers of the weak force are gluons photons Vk\)lozr;?]sz gravitons | OO@O
i5s3£lg ypothetical cagrigr hgravity graviton gluon photon Higgs boson | @O0
54. W+ boson carries charge -le 0 +le +2e OO0
55. Z boson is stable negative positive elﬁ;ﬁiﬁ::ly OO0
56. Photon has Zer:]Oa;(:’St 2%2:2’: large mass nfr?:':é\ée 9000
57. Gluons bind planets atoms eleﬁtré)lr;is to tgggtrﬁr OO0
58. Colour charge is related to the | weak force [ strong force m?grr;(ztic gravity O®O0O
CSI?l;l"rl"lilsl“ziecolour charges of red 1 Igurgen, méé%gv'ﬁa, uspt,rgg;vg, bIacl;,r e\f\;lhite, P00 0
gga?l?s a(l;;l:ncri)(ﬁfi)neement means deF’)creocttoer?sin isolated accelerated | combined | O@OO
61. Higgs boson was discovered at CERN KEK Fermilab [ Brookhaven | @O0
t(;il?e I;;ggs boson was discovered in 2000 1995 2012 2020 O0.0
63. Higgs field gives particles colour spin mass charge OO0

64. LHC stands for

Large Heavy
Collider

Linear Hadron
Collider

Large Hadron
Collider

Light Hadron
Cyclotron

OO0

65. LHC is located near

London

Berlin

Paris

Geneva

000
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66. LHC accelerates neg’rc]rlsns neutrinos protons photons | OO@O
67. LHC circumference is about 27°km 270 km 2.7 km 270 m " 9000
68. CERN stands for Orgil:wriggggg for CﬁﬂtcrIZafSr CE?]tet’fg;or Council of 9000

Nuclear Research Science Research Energy
69. Particle accelerators use gravity elrﬁgg?:e?irc]d sound waves heat o 00
lelds

70. Electric fields in accelerators Sp%erﬁiglgg D abr?irécljes stop (;))r?ll;ficles pgfttiec(l:és 9000
oomtaTetis ekl e | Speed e | hem I e | @000
;gﬁ?c(l:g:lglt;zg :ccelerates straight line | square path |random path| spiral path | OOQO@
Z:C;(.:(;Alel:'gf:: S;St(ail(;tizzt;fong a straight line spiral circle ellipse 9000
Z4. Synchrotron keeps particles in fixedpgi(r;ular straigWEli@M andom path spiral .OOO
75. Particle detectors record nez?rlgns sound heat only t;rgill;(gsl{(ic 900 )
(7)1(:3. A cloud chamber shows tracks neg::]llfsns ggftrigleecl photons only pr;giirlzls 0.00
77. A bubble chamber uses a magnet only SUpﬁ;Z?dated g\?e:ctr:j?r?r solid crystal | O@OQO
i71?.aCharged particle track curves no field sound maﬁger:gtic gravity only O0.0
Zl?(.)v]\?;rl?llc;ig:r(t)ifcillz?sck curvature spin only mass only colour (S:Lganr;(: 900 )
ﬁ?églflzgggsfiz{&:gg:;lg:ri?c?e's momentum colour lifetime spin .OOO
81. Neutral particles leave spiral tracks Ct?ar\clﬁg no track thick tracks | OO@O
82. Feynman diagrams represent atoms int%ar;tciiilgns molecules orbits O®O0O
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ﬁzl’l;llll;rl:;y:man diagram, time left to right | in circles tofatﬁdg(rﬁ? M1 not at all 9000
gila;f;‘r?;l:;ﬁzllll; fgg?:;:::t neutrons bosons fermions quarks O®O0O
ﬁg&gg:;ggfag;l:;ﬁ'g;):gg:: in bosons gluons photons fermions | OOO@
86. Beta minus decay emits an ?r?tci:\r:l?tgr?g paalr%:]célae neutron por?(ietsttnlf;n%nd 9000
87. Beta plus decay emits a glﬁtciar:&rﬁgg pglft:l?e photon por?ietLrJ(t)Qnaond OO0
gﬁmlll; (:)Se;:la:trélianus decay a neutron proton eli%tl;on neutron photon .OOO
ggaiﬁ Eﬁ;a:l;i:?;tg?fy a down s(tquja:ie charm quark | top quark up quark [ OOO@
2{:5;3;’::&%1‘;5 decay a proton quark pair photon electron neutron [ OOO@
91. Neutrino was proposed by Dirac Fermi Thomson Pauli OO0
92. Ngutrino Wds PEspfited 0 X-rays m(ia:s?rl;%yin alpha decay oy O®O0O
explain beta decay emission
particle interactions include charge | posiion | GRS | speed | @OOO
94. Baryon number of a proton is +1/3 +1 0 -1 o 00
iQSS. Baryon number of an electron +1/3 +1 0 1 00 ©
96. Baryon number of a quark is +1 0 -1 +1/3 900 )
antiproton s o + +3 0 -1 |000e
;_)58. Lepton number of an electron +1 0 1 +1/3 ' 000
i939. Lepton number of a positron +2 0 +1 1 OOO.
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100. Lepton number of a proton is -1 +1 +3 0 OO0
101. In beta minus decay, total not
lepton number is conserved | zeroalways | doubled conserved " 9000
102. Neutron decays into proton, : . : .
electron and positron | antineutrino | neutrino photon o 00
103. The total charge in any
interaction is destroyed changed doubled conserved | OOO@
104. Spin of fermions is infinite half-integer integer zero OO0
105. Spin of bosons is negative | half-integer | zero only integer [ OOO@

. up quarks, strange .
106. Matter mostly consists of muons down quarks K tau particles | O@OQO
and electrons quarks
only protons, only
107. Atoms are made of clectrons ne:ltergtr;csmasnd neutrons | ©Nly protons o 00
108. Electrons are bound to the . electromagnetic
nucleus by weak force | gravity only | strong force force OO0
109. Nucleons are bound in the electromagnetic -
nucleus by weak force b, strong force gravity OO0
. OpPOSitE negative
110. Antimatter has the nofriiﬁgriao&er same charge s nomass [ @OOO
111. Total number of quarks in a
pion is 3 2 6 1 O.OO
112. Total number of quarks in a
baryon is 3 6 1 2 .OOO
113. Combination of an up quark .
and an anti-down quark forms a proton pion electron neutron | O@OO
114. Charge of a n* meson is +2e 0 +le -le OO0
. whole opposite to same as
115. Antiquarks have charges numbers quarks quarks zero o 00
116. Top quark is the lightest | & ble quark | neutral heaviest | @
- topq quark q quark quark
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117. Up and down quarks are gi:trT(asl bosons hqelfgiﬁzt I(i]%r;treksst OO0
128, Bxatc paricles producedd [ pons | oyatoms | | ™ | 0000

high-energy
119. Cosmic rays are sound waves | visible light | particles from | radio waves | OQO@QO
space

tllig Big Bang theory describes origif of life orggicglcsﬁ orlijc_?]iir:/grfstehe oori%i:nc;f O0.0
dominatod by planets | 10 e | osars | codoas | O@OO
1:22. Dark matter dggesor gravitationally | with mass | with light | " | OO@O
123. Dark matter is known mainly | gravitational radio heat light .OOO
from its effects emission emission emission
(ljié(:)ark energy is believed to plzrrwgittzry stellar fusion §£§€§E/gi% ct?‘r;tzanciggrrwsgf O0.0
ilfiﬁéﬁtli;l‘::ggri-smatter imbalance trivial anpt;gsf)elr\;ed non-existent | fully solved | O@OQO
and antiproton annibilate is about | | 0511 MeV | 038mev | [1ev [ 1836 | OOO@
;ﬁzil?;ll?:is;grigrgy relation used in E = mv? E = mc E = mjc e=me | OOO@
128. One GeV equals 10° eV 106 eV 1012 eV 103 eV 9000
129. One MeV equals 10° eV 103 eV 10° eV 102ev  [OO@O
130. One TeV equals 10° eV 105 eV 1022 eV 106 eV OO0
131. Electron volt is a unit of force mass charge energy OO0
::Iféel\:sa:(f 1°nf a particle is often MeV-c2 MeV/c? MeV Mevic | O@OO
133. The electron mass is about 105 MeV/c? | 938 MeV/c? I\(/?eill/él:z 1777 Mev/icz | OO @O
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134. Proton mass is about 938 MeV/c? | 105 MeV/c? | 135 MeV/c? I\(/?eillliz 9000
135. Muon mass is about 938 MeV/c? | 1777 MeV/c? n}g\S//Zz I\Sl)eill/gz OO0
(I:S(fétl(;ligher-energy collisions can pargglzt::)nly p?aer?i\::ileers only photons | no particles 0.00
;111;3 ih%oiﬂf;ﬁlclsogggﬂ}ﬁﬁ?j%ysf ;(t)“:g;l > fo rrggtit%n OF I first stars Big Bang ice age 00 ©

e
138. Fermions obey Pauli's ugiier;c?pi;gy %)ﬂlélsr')?: eqpurii\rl]iggpece inertia OO0
139. Photon is the quantum of strong force | weak force gravity e'ecrtggirgggzetic 900 )
140. Electron is a baryon quark boson lepton OO0
141. Gluon is a boson baryon meson lepton 9000
142. Proton is a meson lepton baryon boson 00 ©
143. Neutrino is a quark meson lepton baryon OO0
whole fractions of

144. Quarks have charges that are multg)rlﬁi of e |larger than e o zero OO0
a5, Number ot generatonsof ; : s |oooe
146. Tau lepton is the quark “lhptgdt ightest | neutral | gy
tllil:(;ul:’ftgcfliilt;l?: g:es mass photon neutrino gluon Higgs boson | OOO@
;3§él§:;lérglbgarticles cannot be e]lﬁecitar;c collisions heat gravity .OOO
nucicons is zero | OO | e attve | and cepuiae| OO@O
;gg.bl;i;lgglilﬁﬁeihfi%(; :-hlee electron proton neutron positron [ O@OO
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