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PHYSICS TEST - CHAPTER 8: HEAT AND THERMODYNAMICS

Name: Roll No. Section:
Total Time: 2:30 Hour Total Marks: 150
Time Allowed: 150 Minutes PAPER OBJECTIVE

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.

molecules N is

Questions A B C D ABCD
:é:m%zzﬁeﬁgget?;:?:rlne volume heat content [ temperature mass OO0
12s Zl(:(l;:)ltt;h law of thermodynamics efficiency . ;Eﬁlrtr)?li Im coor}sg':\éfgt;n entropy 0.00
3 Intemal energy of a system s | ruciear [ tinerc || roretenal, [’ |000@
4. Internal energy of an ideal gas nuclear chemical potential translational OOO.
is mainly energy energy energy kinetic energy
55 directly proportional to its * | | PeU | gamperature| ey [ voume. | O@OO
6. Internal energy is a form of heat | form of work fun;;ighn N funscttgcgg b OO0
dependsonlyon neating | tmetaken | L RES | inal stres | OOO®@
fi.s\é\;'l'uzlbt;asmperature of a sySterh zero negative positive infinite OO0
?:(.)X?::?tfz%pfil;a;zrfdzzy;as is infinite zero positive negative [ O@OQO
dopends on temperature and | shape | volume | TERT | colowr | O@OO
11. Ideal gas equation is PT = nRV P = nRTV PV = nRT Pv=RT/n |OO@O
12, Yot of universl g somer [75307 ] E8 0 107 | 0OBO
l1{3i.SValue of Boltzmann constant 6.02 I?-llOBJ 8.314 ) K- 1.6 xK_110—19J 1.38J E_}O—B 000
14. Ideal gas equation in terms of P — NKV PV = NKT PV = KT/N PV = N/KT 0.00
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15. Boltzmann constant equals R X Na Na /R R/n R/ Na OO0
16. Average translational K.E. of a
gas nYole(?ule is ' (1/2) kT kT 3kT (3/2) kT OOO.
17. Average K.E. of molecules stays
doubles when absolute temperature halfss quadruples doubles constant OO.O
18. An ideal gas has molecules only with . . perfectly
that collide nojel heat inelastigylly elastically OOO.
intermolecular
19. An ideal gas has no volumn N pressure mass attractive | OOO@
times forces
low pressure | high pressure | high-pressure | low pressure
20. A real gas behaves ideally at and low and low and high and high | OOO@
temperature | temperature | temperature | temperature
. high pressure ;
21. A real gas deviates most from very large high
ideal behaviour at volume low pressure te:qgirlgxre temperature OO.O
22. In kinetic theory, gas ordered random circular
molecules are in motion rest motion motion only OO.O
. . much smaller . larger than
2.3. I.n kinetic theory, molecule than their | €aual tott_he|r z_erfq z?\tnd their .OOO
size is senBition separation infinite separation
24. Kinetic theory relates : sizes of microscopic
macroscopic properties to R notiing containers properties OOO.
(z)sl;lelibl(;ruclﬁ;f:;rt force on each collisions expansion rest cooling 9000
26. Work done by a gas at
constant pressure is PAV P/AvV P+ 4V Av/P .OOO
wzv%e‘lllwt)ll;l; gglsle by gas is positive is cooled expands contracts isatrest [ O@OO
. . . is heated at
28. Work done on a gas is positive is . IS
when the gas compressed Is at rest expands C\%Etrigt .OOO
2211?(; :\:l(;f(l;e(ll,(::rlllz by a gas equals the U-T graph P-T graph P-V graph v-Tgraph [ OO@O
321'1::’:;5‘233;23;: gas at infinite zero negative positive [ O@OO
31. A gas at 2 x 10° Pa expands
from {Im3 to 3 m3. Work (igone is 4x10°) 1x10°) 6 x10°] 2% 10°] .OOO
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32. A gas at 1 x 10° Pa is compressed
from 4 m? to 1 m3. Work done by the -3 x 10°) 3 x10%) -5 x 10°) 5% 10%]) .OOO
gas is
33. Boyle's law states that at PV = P+V= P/T = PV = OOO.
constant temperature constant constant constant constant
34. Boyle's law: a gas at 2 atm and 6 L
is compressed to 3 L at constant T. 12 atm 6 atm 4 atm 1 atm O0.0
New pressure is
35. Charles's law states that at VT = V[T = P/T = PV = 0.00
constant pressure constant constant constant constant
36. Gay-Lussac's law states that at P/T= PV = V/T = PT = .OOO
constant volume constant constant constant constant
37. In gas laws, temperature must . ' .
be in any scale kelvin fahrenheit celsius O®O0O
38. Absolute zero equals 0°C 273 °C -273°C -100°C [OO@O
39. At constant pressure, a gas at 300
K is heated to 600 K. Its volume same double four times half 0.00
becomes
40. At constant volume, gas pressure
at 300 K is 1 atm. At 600 K it is M 2 alm 1 atm 0.5atm | O@OO
41. Charles's law graph of V a straight line "
against T (kelvin) is through origin a hyperbola a circle a parabola .OOO
42. Boyle's law graph of P against . a straight
Vis a circle line a parabola | a hyperbola | OOO@
43. Temperature 27 °C in kelvin is 300 K 246 K 27 K 273K 9000
44. Temperature 400 K in °C is 127 °C 400 °C —127 °C 673 °C " 900
45. The first law of thermodynamics
is based on conservation of mass charge momentum energy OOQ.
46. First law of thermodynamics _ _ _ _ _
is Q=AU+W| AU=QW [Q=aUu-W|wW=2aU+Q|@O0OO
47. A system absorbs 500 J and _
does 200 J of work. AU is 700 100 300) 300) OO.O
48. A system absorbs 800 J and 1100 ~500 500 240 00 ©

does 300 J work. AU is
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and 50 1 of work is done on it. AU s | 150 -50) 50} -150) | O@OO
zy(f)s.tﬁvnlllfﬂl?::;ails ;S;Z(:, toa decreases increases bezcg;ges stays same | O@OO
?tlli::l;;llll):ll%:;; intl;) a tyre raises magnetism mecharllical evaporation cooling o 00

gy by wor

sjlhi)z:ﬁ;iztil;ermal Process, constant decreasing zero increasing | @OO0O
iS(iiéaIlnga:;’iZ(;Jtlil:rmal process of an equalvflo Q+ Negative — positive O0.0
mothetmal process sheys | RS  Boyte's law | SBIIECS OO0
2o in o ethermal ovvansion, | oicane | gero | " | W | @000
56. Melting of ice at 0 °C is an rocess | process | process. | process | OO@O
zzéﬁgna;g(:lahatic process, heat infinite zero negative positive [ O@OO
15;’; Igl;va::; adiabatic process, first AU = —W AU= 0 AU = Q Q=W . O O O
adiabatically, its temperature conatant | Increases | - doubles | decreases | OOO@
adiabatically, its temperature conatant | creases | decreases | ZI7E | O@OO
61. An adiabatic process requires | IRRST | SHSER | PR | (2SS | OO0@
62. In an isochoric process, tiﬁgigg{i&e pggissl;;i tis Vccgggt]aeni: heat is zero | OO@O
gﬁ;lfanisa n isochoric process, work zero PAV negative positive [ @OOO
ggdtl:(ll 2‘&;2‘1’:1101'“ process, heat CE%%EF zero work done PAV [ ' 000
65. In an isobaric process, t%ﬁgﬁzgﬂe pgiisslégi tis heat is zero Vc?alrlegt]aenits O®O0O
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gg;linez;ll ;?;)baric process, work PAV Q Jero AU . O O O
o at constant pressure. Work s | 4 ¥10°) | 5¥10 | 2x10) | 1x10) |OO@O
68. A heat engine converts hev?lgirllto eirl]etgtﬂgg V\g:]ilf’oi?)';/o wogl;;?to .OOO
grgn;lAa heat engine needs @source resistor generator sink magnet | OO@O
70. Efficiency of a heat engine is W:x Qin W / Qin Qin /W w/Qout | O@OO
Zsl. Efficiency can also be written Qout/Qin Qoil:lt-/'-Qin Qin/Qout Qott/—Qin OOO.
does 300 ) work. Efficiency 5 3% 3% | % | 7% |OO@0
rojects 1500 J. Efficiency i6 s o 3% | 7% | 2% |O00®
absorbs 5 . Work done 15" 3| oWl 4K 2y | OO0
absorbs 5 kJ. Waste heat s, 214 1 31 54 |[COe0
Z fﬁf.icl\ilgnl;(;a:);wat engine can have 30% 100% 40% 50% O . O O
3“7“1 ,: If(:eversible process can be o doir:]I;/ rt:]yass never only at 0 K SEEEEEOSEES OOO.

. L. . . I(jeal Heat flow Quasi-static Ideal Carnot
78. Which is irreversible? frictionless | from hot to isothermal cycle O®O0O
pendulum cold change

79. Friction makes a process irreversible | isothermal | reversible adiabatic | @OO0O
g&tzs(;(l)lg(ti llliv;totfatrlnllfzinf(l)ggvnamics hot body to air to water cold body to | body to_its O0.0
spontaneously from cold body hot body |surroundings
B seagement says. | featnto | warknto | any hest | avsared into| OOO@
giégﬁl;séllzsws;i;}?t?:llfltfsggls heat sI(i)l]iSi(tjo hot to cold | gas to liquid | cold to hot | OOO@
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83. A perfect engine with 100% , .
efficiency would violate the second law first law zeroth law | Boyle's law | @O0
. non-cyclic reversible irreversible
84. Carnot engine uses a Drothss open cycle cycle cycle OO0
two isobaric two isothermal four . .
85. Carnot cycle consists of andtwo | and two adiabatic| isothermal fou:oacisfsstlc o 00
isochoric Hgcesses processes P
86. The first step of Carnot cycle adiabatic adiabatic isothermal | isothermal OOO.
is expansion |compression | compression| expansion
87. Isothermal compression in the low . any the high
Carnot cycle occurs at temperature “CQlevin temperature | temperature .OOO
88. In a Carnot cycle, AU over one - .
complete cycle is equal to Q zero positive negative [ O@OQO
89. Work in a Carnot cycle equals Q1+ Q: Q:/Q2 Q: - Q: - (OO0
;)SO. Efficiency of a Carnot engine T./Ts 1 - To/Ts 1 —To/T> To/T> e 00
91. In the Carneot efficiency formula, . cold
T1 is the temperature of the hot rfervoir| gas NN reservoir atmosphere .OOO
92. Carnot efficiency depends temperatures | working : :
only on of reservoirs | substance [ 93% PT€=°Ure LIStOT =0 .OOO
93. Carnot engine works between o o o o
600 K and 300 K. Efficiency is /3% 100% 0% 25% | OO@0O
94. Carnot engine works between o o o o
400 K and 300 K. Efficiency is 33% 73% 25% 40% | OO0
95. An engine between 673 K and o o o o
303 K has efficiency about 45% 70% >3% 30% OO.O
. —_— increase hot raise cold lower hot .
96. To raise ﬁffl(izlency of a Carnot reservoir reservoir reservoir Iingr(re]asig " 9000
engine, we shou temperature | temperature | temperature | P'StONn siz€
97. Carnot efficiency is 100% only room R absolute o
if cold reservoir is at temperature 100 °C zero 0°C OO.O
98. Carnot's theorem says no engine :
between two temperatures is more d|e$e| petm' steam Ca”.‘Ot OOO.
efficient than a engine engine engine engine
99. Real engines are less efficient high .
than Carnot engines due to temperature heat losses | low pressure | small size O.OO
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%r(:)(:l.l A refrigerator transfers heat v:icru Eom hotbtoodglold solid to gas colg c;c(cj)yhot OOO.
101. A refrigerator requires no energy sunlight w;(t)::iggly work input [ OOO@
1oz Conticens o portormance of | @[ g ra | wior | w0008
é(())?i) (1:;11; :1 SCarnot refrigerator, 4T T -T) | (T =T2)/Ts T/ To 0.00
a reirigerator Qs equals Y | W W0 | _ouxw | fo:-w | @OOO
105. Refrigerator takes 300 J from
inside using 100 J work. Heat to room 100 J 400 ) 300 200 O®O0O
1S
and W = 100 [ has Cop - 0 | 3 033 2 * @000
cop s oeratorwith A farger e | angme | tess efficient | 25 | OOO®
108. Entropy measures a system's rgi:ggcifr:eosrs prgi?;re temgisture total mass | @O0
109. Entropy was introduced by Charles Clausius Carnot Boyle O®O0O
110. Entropy is a vaﬁ’?atgle V;:iaatgle form of work [ form of heat | O@ (OO
entors at tomporature Tis 0| =T | Tre | o/m | et OO0
112. SI unit of entropy is J K2 w K J " 900
113. Entropy change is positive removed from not added to the | converted to
when heat is the system | transferred system work OO.O
;;tn Elil:;:;)ll): change is negative retrl'?:\é?/csjt];rr?wm adisgtte?n the doubled zero .OOO
llolvséfl?;tN%tﬂ g;ﬁ(f;(;gh’l;lnt!;)e is positive negative undefined zero " 9000
116. Melting of ice causes entropy |, me sero stay same decrease increase | OOO@

to
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:I{Zfol:)l;feg?tlil% (x;:::izcauses stay same decrease increase double OO0
118. In natural processes, entropy oscillates :
of the universe decreases | = 20| stayszero increases | OOO@
119. In a reversible process, : stays
entropy of the universe decraess g s constant doubles OO0

. degradation . destruction | creation of
120. Entropy is a measure of the of energy | 921N of mass | ~ enellly energy 9000
higher infinite lower
121. The ordered state has no entropy N oy T entropy OO0
122. Gas expanding into a vacuum becomes ]
has entropy that s decreases | stays same | increases [ (OOO@
41312131:0?)(;11(1 - liquid - gas shows zero constant increasing | decreasing | OO@O
124. Heat 600 J enters at 300 K. _ _ _ 180 000 ]
Entropy change is 300 )K= 2)K 0.5 K= K-2 O.OO
125. Heat 400 J leaves a body at
200 K. Entropyjchange is Y 4 80 o0WmmEgy 051 K™ —2)k OO0
126. Sweating cools the body evaporating : ,
because heat is carried away by > B sweat A use light O.OO
frigerator
127. A heat pump does the same retrigerat steam
job as a w;aer\lfénrgén battery turbine transformer | @O0
. molecular molecular : :
128. Pressure of a gas arises from colours collls\;vc;r;ls;wnth magnetism gravity o 00
;tZ 26;2:3:::9;?::;&?1?29&5 halves quadruples doubles halves stays same | O@OO
130. Equal volumes of ideal gases | numbers of .
at same T and P contain equal molecules masses densities speeds .OOO
131. One mole of a substance , 6.02 x 102* [1.38 x 1023 8.314
contains 273 particles particles particles particles O.OO
:3121;111;he number of moles n N X Na N + Na N / N Na /N O0.0
133. Density of an ideal gas at a colour molar mass |temperature | volume | O@OO

given T and P is proportional to
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134 Dimensions o the werac | were | wre | ower | @000
135. At constant temperature, internal is stirred
energy of an ideal gas does not change is cooled hard expands is heated [ OO@O
when it
136. Work done in a cyclic area englfESEIINRIea under volume |temperature
process equals the on th g e change change .OOO
diagram only
137. Over one complete cycle, equal to , -
change in internal energy is work PP zerg positive OO.O
. . high
138. Heat engines used in power ;
. . magnets wind temperature | cold water
stations are driven by cteam OO0
139. Engine efficiency is fuel hot
increased by reducing healgEsss temperature work output temperature .OOO
. only Boyle's only first law of no.o
140. Metabolism obeys the law Charles's law | thermodynamics thermtl)adxnamlc 00 ©
141. A system at constant pressure of
5 x 10* Pa has volume change of 0.4 8 x 103 1.25 x 10| 2 x10%) 2 x 104) OOO.
m3. Work done is
;fibﬁ;g:n(;fvﬁglfgg ?sgas cooled negative positive zero undefined | @O0
143. Heat is the energy temperature | pressure
transferred due to JOLEE: QL i = difference only OO.O
144. A system rubbed by friction internal only potential
gains no energy energy energy only mass | O@OO
145. In an isothermal compression released by absorbed by
of an ideal gas, heat is stored as AU the gas zero the gas O.OO
146. A Carnot engine absorbs 800 J at
500 K and rejects heat at 300 K. Work 160 ) 320 800 | 480 J 0.00
done is
147. Carnot refrigerator with Tz =
270 K and T: = 300 K has COP 9 1.1 0.11 30 @000
148. The fraction of heat o .-
converted to work is the engine's enthalpy emissivity entropy efficiency | OOO@
149. The second law implies that work to the heat to the
every real engine rejects some mass source charge sink OOO.
150. Gas pressure in a closed rigid become strike walls
container rises on heating because | stop moving | lose mass harder and OOO.
arger
molecules more often
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