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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
coordinate : unit of
1. A frame of reference is a system with | kind of force d type of clock | @OOO
clocks spee
falls freely moves with
2. An inertial frame is one that under gravity rotates constant accelerates | OO@O
only velocity
- . accelerating inertial
3. Newton's first law holds in frames only | N° frames frames all frames | OO@O
4. A frame accelerating with . . . . .
respect to an inertial frame is non-inertial inertial stationary absolute | @OOO
5. A rotating frame is at rest inertial absolute _|-non-inertial | OOO@
6. Galilean relativity states that accelerated rotating all inertial
laws of mechanics are same in frames only | frames only g es frames OOO.
7. Galilean velocity addition gives
velocity u’ = u-—v uv u+v u/v 9000
8. A train moves at 20 m s~! and a man walks _ _ _ _
forward at 2 m s~! in it. Ground speed is 22ms 40 m s 10ms 18 ms .OOO
9. Before Einstein, light was .
believed to need a medium called ether plasma air vacuum .OOO
10. The Michelson-Morley nuclear motion through gravity
experiment tried to detect energy the ether electrons waves O.OO
11. The Michelson-Morley positive negative fringe shift
experiment gave a result charge null result of one fringe OO.O
12. The Michelson-Morley result light is a ether is light has no | ether does
showed that particle evﬁfmg e speed not exist OOO.
13. Michelson-Morley used an thermometer | oscilloscope |spectrometer |interferometer | O)(O(O@
14. Special relativity was . . .
proposed by Einstein Maxwell Newton Galileo " 900
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15. Special relativity was
published in the year 1925 1915 18935 1905 OOO.
16. Special relativity deals with P, with constant under with
frames moving In Chgles velocity gravity acceleration O.OO
17. First postulate: laws of inertial rotating accelerated | non-inertial .OOO
physics are the same in all frames frames frames frames
dependent on
18. Second postulate: speed of . A constant for dependent on
light in vacuum is indire all observers oggzrevder source speed 0.00
19. Speed of light in vacuum is - 3 X 10°m 3x108m | 3 x10*m
about 3440 S st s-1 st OO.O
s dependent on | independent
20. Speed of light is motion of | of the motion infinite OO0
Vg source of source
. . speed of speed of 1 1

21. No material object can reach cound light 340ms 100ms o 00
22. The Lorentz factor is y = 1 —v2/c2 | V(1 = v2/c?) | 1/(1 — v?/c?) IV = OO0

. v2/c?)
23. At v = 0, y equals infinity 1 2 0 o 00
24. As v approaches c, y o
approaches zero infinity two one O®O0O
25. y is always =1 negative zero =1 OO0
26. y atv = 0.6¢c is 1.67 0.8 1.25 2 00 ©
27.yatv = 0.8cis 0.6 1.25 2.5 1.67 900
28. y at v = 0.866¢ is 3 2 1.5 1.25 O®O0O

. . . independent .

29. Simultaneity of events is always true of frame relative absolute | OO@O
30. Two events simultaneous in the same |simultaneous | not simultaneous never
one frame are generally event in all frames m'(?\,?nngo??:r:qe happening OO.O
31. Time dilation means moving at same rate slow fast backwards | O@OO

clocks run
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32. Time dilation formula is t = to y2 to/y to—y y to OO0
33. Proper time is the time measured at light at the same ?)tb';,zsrtvteor ?gf at different e 00
in the frame where the events occur speed place away places

. . - the longest | the shortest
34. Proper time is always infinite time interval | time interval zero 00 ©
35. A clock moving at 0.6¢ ticks 10 s
in its rest frame. Observer measures -0 VW S 1258 8s OO.O
36. A clock moving at 0.8c ticks 6 s
in its rest frame. Observer measures hts 3 o 758 OO.O
37. A clock moving at 0.866c¢ ticks 5 s
in its rest frame. Observer measures B 20 s 3 2.5 0.00
. las . - everyday speeds near
38. Time dilation is negligible at spIRais 0.9c . 0.99c 9000
39. Evidence for time dilation is Brownian | extended lifetime | - speed of | photoelectric
the motion of C;Surl,”ncsray sound effect O.OO
40. Muons reach the earth's constant in .
surface because their lifetime is ° shorSeiEd all frames dilated OOO.
41. Atomic clocks flown in aircraft speed of no change |,. . gravitational
show light change at all A el wave OO.O
42. In the twin paradox, the : the same
travelling twin returns twice as old older age younger OOO.
43. Length contraction occurs in . . . . perpendicular .
the direction of all directions | no direction | ™= "= S motion OO0
34_. Length contraction formula is yLo Lofy Lo+ y Loy? 0.00
45. Proper length is the length
measured in the frame where the moving at rest in vacuum | accelerating | O@OQO
object is
. the longest | the shortest o

46. Proper length is always length length infinite zero 9000
47. A rod 1 m long at rest moves
at 0.6c¢. Its length is 0.8m 0.6m 1m 125m | @OOO
48. A rod 5 m long at rest moves
at 0.8c. Its length is 4m 3m 8.3m >m O.OO
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g%&z?i‘t‘;eﬁﬂgt‘l’lféoo mmovesat | 5., 50 m 86.6 m 100m | O@OO
iﬁ)’t]i)oill:l;?:ions perpendicular to unchanged | contracted | expanded zero " 9000
i;éﬁg?lﬁzhaiontraction is speedcs near 0.99¢ low speeds 0.9¢ O0.0
52. Relativistic momentum is p = Mo V/Y Y Mo v Mo C Mo Vv o 00
53. Relativistic mass is m = Mo — Y Y Mo Mo 2 Mo/y OO0
54. Mass of a moving body stays zero vi/ri]tcr: i?)seis 4 | s constant xﬁﬁrggz(zsd O®O0O
iféalzﬁilé (Ilnva\l;ise :lsttllllee I;I(I)Ecll;sis grf?glggaginolgal accelerating | moving at c at rest OO0
56. A L &g object at 0.6¢ has 1.25 kg 0.8 kg 1.67 kg 1k | @000
57, AZ Iy olipggp oz | swe] sk | 126|000
58. Mass-energy equivalence is E = me2 E =m/c E =m2c E=mc |(@OOO
59. Rest energy is MoC Y5moc? Mov?2 Moc? OO0
l(:gl);‘t"li"((:)lt(;alisenergy of a moving y Mo ¢ Mo V2 Yy Mo V2 Mo 2 000
ifisl. Kinetic energy relativistically Mo <2 y Mo ¢ y-Dmee| “mov |OO@Q
fezd l;&‘::elsor(r) speeds relativistic KE 7ero s Mo V2 Mo C2 Mo v o 00
f:ésl;:‘;:‘:%yn:‘feﬁzzeg“’he“ 1 kg of 3x108) | 9x102) | 9x10%) [ 3x10%) |OO@O
64. Energy equivalent of 1 g of 9x102) | 3x10°) | 9x10%) | 9x10%) |@OOO
65. Energy equivalent of 1 u is 931 MeV | 93.1MeV | 1.6MeV 931ev | @OO0

about
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66. Mass of 2 x 102 kg converts _3 5 14 -
to energy 2 x 10-3 6 x 105 1.8 x10“) [ 1.8 x 101] [ OO@O
67. Rest energy of an electron is
about 938 MeV lev 931 Mev | 0.511Mev |OOO@
68. Rest energy of a proton is 0.511MeV | 1 Mev 931kev | 938Mev |OOO@
about '
69. Sun gives energy by charge into mass into | energy into mass into 0.00
converting mass energy mass charge
70. Mass of a nucleus is less than . charge
the sum of its nucleons by spin defect < " maenid defect OO.O

71. Binding energy is obtained

mass defect

mass defect

mass defect

mass defect

000

from X C /c? x c?

72. Photon rest mass is zero very large negative lu 9000
Zr%a.vlgin;tticles with zero rest mass zero speed artw)yé ks);\)Netéd Spl?ge}‘?tOf 340 m s-1 O0.0
4 Acccleratingaparticleto | ooy | e 1o | 1) |OGOO
limit as v approaches o | O : 05c | [‘100ms2 | O@O0
76 Relativisti velocity addition | oo | sovec | o | U1 | @OCO
77, Tuo spacoships achat 096 o | exactyc | beowe | 18 | abovec |OBOO
78 Light beom from a ship moving | 1sc | osc-c [ ¢ | os  |OOGO
has speed relative to Earth | ¢ 15c 2 0sc | @O0
80. Spacetime combines spaticrtre]:nd foerrc]:rggd hevi(t)fknd mcahsgrggd .OOO
81. Spacetime has dimzxsions dimzvr\::ions dimzonusﬁons dirr;cgrzes‘ieons OO.O
gpzé(l:}z:&/el)l;t in spacetime is mcahsasrggd t only x,y,zandt | x and y only O0.0
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. . . frame . . negative
83. Spacetime interval is dependent | 28 always | invariant always OO0
. . causal
84. Light cones show regions of connection colour heat mass " 9000
85. General relativity was
published by Einstein in 1S § 90> 1835 1915 OOO.
86. General relativity describes heat flow gravity magnetism sound 0.00
87. General relativity treats a magnetic | a chemical | curvature of
gravity as a hepl effect force force spacetime OOO.
88. Equivalence principle says velocit charge magnetism | acceleration | OOO@
gravity is equivalent to y 9 9
89. A person in a closed accelerating a magnetic | an inertial 2
rocket cannot tell it from field frame gravflit :ltdlonal a vacuum O0.0
90. Gravitational time dilation: weaker stronger .
clocks run slower in gravity space only gravity no gravity OO.O
91. Clock at sea level compared
with one on a mountain runs faster slower same backwards | O@OO
92. GPS satellites need relativistic speed and ,
correction because of " A gravity oy INGgretign 0.00
93. Light passing near a massive goes
object stops bends straight speeds up | O@OO
94. Bending of starlight near the : . .
Sun was observed during a solar eclipse storm transit lunar eclipse | @O0
. . . . massive
95. Gravitational lensing is objects magnets clouds lenses made .OOO
caused by bending light of glass
. . even light
96..A black hole is a region from only heat all matter | only sound cannot OOO.
which escapes escapes escapes esca
pe
97. The boundary of a black hole event
is the corona magnetosphere | photosphere horizon OOO.
98. Gravitational waves were . . .
predicted by Newton Galileo Planck Einstein [ OOO@
99. Mercury's orbit precession is . general Coulomb's Newton's
explained by Ohm's law relativity law gravity alone 0.00
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100. Gravitational redshift means . stays the
light climbing out of gravity gains energy | loses energy came turns blue | O@OO
101. Time at event horizon local distant falling
appears to stop to a observer no giserver observer observer OO.O
102. Special relativity applies only | accelerated rotating gravitational inertial OOO.
for frames frames fields frames
103. Einstein's explanation of thought .
relativity was based on QCCORROTS experiments laserg MICroscopes O.OO
104. Newtonian mechanics holds much less | greater than
when speeds are eqRlto ¢ - ¢ than c C OO.O
105. A particle with speed 0.1c
has y approximately e % 1.3 2 O.OO
106. Faster speed of an object less time no time greater time | negative
gives dilation dilation dilation time OO.O
. two
107. Proper time between two events . .
. one clock light only | synchronized no clock
at the same place is measured by clocks .OOO
108. Observer moving with the . contracted proper
object measures its length as intijite length zero length OOO.
%;)S?:'S?choek;ﬁ;‘.’:ﬁ;?gf;ﬂh | @ contracted | unchanged doubled expanded | @O0
: (:gs. éaf;shtl SS lt)zall(f(?li?lrlzli PASSeNger | .t same rate | backwards slow fast OO0
111. Relativistic effects are _. | farless than | comparable
significant when speed is z€ero 340ms C toc OOO.
i1312. Time dilation factor for v= 0 1 2 0 infinity .OOO
. . . the same
113. Mass and energy are opposite |interconvertible unit unrelated | O@OO
= (pc)* + (pc)? —
114. Total energy E2 = (Mac2)? pC + Moc? (Mac2)? pzc + moc | @OOO
115. For a photon, E = pc pc2 p/c zero " 9000
116. Nuclear reactors use corr:\]/aesried chemical | electrostatic | energy into .OOO
) into energy burning only | force only mass
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117 In paie production eneray | gt ony | 220 | sounfoni photons| O@OO
E1“:1tl?(.asl*;:r;;lsnll; ;n which the object is Ia‘_;)I vflraa;rswe zewTrahe r?r(;\;;neg rest frame OOO.
119, e i who experiences | cuper [ eannan | "9 | bon | 0O@O
e e Y ois |» SV | bS] zen c  |oocoe
Illii:; Galilean transformations fail spl?ggtof V;%I:érzjg 100 1 5 sgiﬁgdof .OOO
I%ezpzl.al(;grentz transformations Nel\;v\’fvosn's tran(;%irﬁzrt\ions ohm's law Mal);\\’/vvillls 0.00
spoed of light ae0ne PN | Vi) | e | e | wie | OO@O
124, simultancty sttty i shown | o o | 20050 [ 5t | moving wan | OOO@
125. Which has zero rest mass? Photon Proton Neutron Electron | @OO0O
:lzei'tf;‘f_;gg’sﬁiﬁge:a?r’ greafean | 931mev [osiamev [ 2mev | 102Mev |OOO@
!IJiZ‘Z;SA 0.5 kg mass converted fully 4.5 x 101 | 9 x 101 45%10%) | 1.5 x 109} .OOO
128, Relativiatic efects were st | mometers ater waves | T 850|208 | GO@O
compared with rest time is | Mesame | 0S| e | ionger - | OOO®@
130. Length contraction for v = 0.8 of proper 0.36 of 0.6 of proper 1.67 of

OO0

0.8c gives fraction length proper length length proper length

131. Newton's laws are special very small o

cases of relativity when speed is co\mfﬁ Eed above c equaltoc infinite .OOO
132. Light takes about how long .

to travel 3 x 102 m in vacuum? 1 min 1 ms 1h s OOO.
133. A light-year is a unit of speed time energy distance | OOO@
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;3;11; i]:l:LaoTte light travels inone 14 5 155m(15x100m|95%x10°m | 3x100m |@OOO
i1335. Speed of a particle with y = 2 0:5¢ 0:99¢ 0.866¢ 0.6¢ O0.0
}3265. iSspeed of a particle with y = 0.5¢ 0.6¢ 0.9¢ 0.8¢ 0.00
:3; i:otal energy of a particle at Y2mocC? zero Moc? infinite 00 ©
138. A particle's kinetic energy
equals its rest energy when vy is s R 1 0.5 O.OO
:22&1‘;2‘9‘;‘0‘:1?9“ 0f 0.03 u gives 28MeV | 0.03MeV | 28Mev | 931Mev | @O0
:f;gﬁ;‘if%&gﬂiﬁsgﬂl‘; 11s u of 9.31MeV | 931 Mev 16Mev | 93.1Mev |O@OO
141. Muons formed in the upper 2.2 ps at
atmosphere decay in about rest 2.2ms 2.2ns 2.2s .OOO
142. Moving clocks tick slower b
factor Y1oow Y 1y 1 |OO80
143. Observers in relative motion invariant laws of speed of [time intervals OOO.
disagree on interval physics light and lengths
144. Observers in different the length of|  the time . .| the speed of
inertial frames agree on a rod b:\s\gﬁén simultaneity light OOO.

. sl as relative direction
145. Time dilation depends on speed mass colour only 9000
high-energy
146. Cosmic rays are mostly visible light sound radio waves charged 900
particles

147. At 0.99c, y is about 1.5 100 2 7 900 )
3{4_}8. Relativistic mass diverges as /2 0 c 2 O0.0
149. Event horizon radius temperature
depends on the black hole's colour mass only charge only O.OO
150. In general relativity, free-fall |the straightest| o aqpnetic [ a curved
is motion along path in curved path force path nopath | @OOO

spacetime
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