Thermal Properties of Matter

geq & e aor

1. Which temperature scale is known as the absolute scale?

fFa a0 35 A ®A YA FET S 82
a) Celsius / Gfeaag

b) Fahrenheit / BPRAGISC

¢) Kelvin / shfedst

d) Reaumur / WT

2. The temperature on the Kelvin scale is 0 K. What is its value on the Celsius scale?
Hfeas dA W agAT 0k 1 Afcwaw YAt W susr A F41 2
a)o°c/o°C

b) 273°C/ 273°C

c) -273°C/-273°C

d) -173°C/-173°C

3. Which thermometer is most accurate for scientific measurements?

denfas Aa & v sla-ar g e ged@ 7dw
a) Mercury thermometer / 9RT JHTHI

b) Gas thermometer / 3T TATHICT

c) Thermocouple / TAHTST

d) Pyrometer / CI'IETI?'I)IET

4. At what temperature do the Fahrenheit and Celsius scales give the same numerical value?

e aAT W wRAgEe AR afcuaw Y9 9He gEacAs A ad #?
a) -40° / -40°

b) 0°/ 0°

c) 40° / 40°

d) 100° / 100°

5. The triple point of water is a fixed point on the Kelvin scale at:

aa F1 B g Ffeaa daer w ve fAfea &g @



a)OK/0K

b) 273 K/ 273 K
c)273.16 K/ 273.16 K
d) 373K /373K

6. The coefficient of linear expansion (a) of a material is defined as:
el vard &1 YR@F R onE (o) WRenfa B S @
a) (AL/L) per °C / 9fd °C (AL/L)

b) (AL/LAT) / (AL/LAT)

¢) (LAT/AL) / (LAT/AL)
d) (ALAT/L) / (ALAT/L)

7. A metal rod is heated. If its length increases by 0.1%, the percentage increase in its area will
be:

TF U T 53 T AT A1 T IR WY TS 0.1% Tt B, AN 3HF A A
yfaera gefer e

a)0.1% /0.1%
b) 0.2% / 0.2%
c) 0.3% / 0.3%
d) 0.4% / 0.4%

8. A bimetallic strip is made of brass and invar. On heating, it bends with:

UF gf3-arg et diad 3R sTaR @ o f B W T W, 3w A €
a) Brass on convex side / 3ddl 98T 9T diddl

b) Invar on convex side / 3del 9&T Y{ SodX

c) Both remain straight / it I & &

d) Cannot be determined /ﬁ-fﬂ‘lﬁ?f a_-l'e?l' fRaT ST Gehat

9. A pendulum clock runs slow in summer because:

U Ygad gt AfEEt F ol ged @ FaifE

a) Length of pendulum increases/cigdd-l $r oisllé ¢ Srdr %’

b) Length of pendulum decreases / Cigoid-l $r oisllé gc Srdar a'

c) Gravity decreases/{ljbccl $H g ST §

d) Air densityincreases/clls’-lQ FT Udcd §¢ AT §



10. The coefficient of linear expansion of steel is 11 x 107¢ /°C. A steel rail of length 10 m is
laid at 20°C. The gap to be left at 20°C for expansion up to 50°C is:

e FT WAF JAR JOIF 11x 107 /°CE1 20°CH 10 m da1$ HiT & el I Aers

STt &1 20°C® 50°CdF YR & fT 20°C 9T BIST A el I &

a)3.3mm/3.3mm
b) 5.5 mm /5.5 mm
c)6.6mm /6.6 mm
d) 8.8 mm /8.8 mm

11. Water shows anomalous expansion between:

s e & &g sfeaf@a R gatar &

a) 0°Cto 4°C/0°CH 4°C

b) 4°C to 10°C / 4°C & 10°C

¢) 10°C to 20°C/ 10°C & 20°C

d) 0°C to 100°C/ 0°C & 100°C

12. When water at 0°C is heated, its volume initially:

ST 0°CUT el H I FhAT 1T &, A IR & SHHT HIA:

a) Increases / dgdl %

b) Decreases / TI&dT ¢

c) Remains constant / @I ®dT &

d) First decreases then increases / ‘T&'»@f gcdr % T Sdr %

13. The coefficient of volume expansion of an ideal gas at constant pressure is approximately:
faa e W oF meet A FT HAAT TR AONF AMHA g

a) 1/273 per°C/ 1/273 9fd °C

b) 1/100 per °C / 1/100 9fd °C

¢) 1/373 per °C/ 1/373 9fa °C

d) 1/546 per °C / 1/546 Ui °C

14. A liquid is heated in a cylindrical vessel. The apparent expansion of the liquid is:
T g9 P IAATHR aode A I BFAT AT §1 g FT AR TR E:

a) Equal to real expansion / qrEdide AR & sXe]



b) Less than real expansion / dFdde TR & &el
c) More than real expansion / aEdfds JOR § 38
d) Zero / [T

15. A glass flask is filled with a liquid completely. On heating, the liquid overflows. This shows
that:

UF FiT B FAFR [ @@ TF 59 ¥ 878 F 07 F W, 57 967 9§ AT &1 A6
gertar ¢ fo:

a) Liquid expands more than glass / &d g & 3% therdr &

b) Glass expands more than quuid/a?\ly?af g O 3 $erar %’

c) Both expand equally / @il HHTT & § therd g

d) Liquid contracts / gd ﬁl’gl;EFlT g

Section D: Calorimetry & Specific Heat Capacity
T3 g FanifAfa va [Aftse Fvar afar

16. The specific heat of water is 1 cal/g°C. This means:

I Y fafrse FAT 1 cal/gec &1 HHT I &

a) 1 cal heat raises 1 g water by 1°C/ 1 cal FSHT 1 g STel T dTIHT 1°C F&TdT %

b) 1 g water gives 1 cal heat when cooled by 1°C/ 1 g STl 1°C | B’lﬁ W 1 cal AT T %
c) Both (a) and (b) / (a) 3iX (b) g1
d) Only (a) is correct / dhdel (a) Tar 3

17. The molar specific heat at constant pressure for a diatomic gas is:

TF SfARATF I & v ad q@ W Aer faftse s 8
a) (5/2)R/ (5/2)R
b) (7/2)R/ (7/2)R
c) (3/2)R/(3/2)R
d) (9/2)R/ (9/2)R

18. If the specific heat of a substance is 0.2 cal/g°C, the heat required to raise 50 g of it by
20°Cis:
gfe freY gered i fafrse F©AT 0.2 cal/g°c @, @Y 50 g FY 20°C T & AT 3MTTF
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a) 100 cal / 100 cal
b) 200 cal / 200 cal
¢) 500 cal / 500 cal

d) 1000 cal / 1000 cal

19. The water equivalent of a body is 10 g. This means:

wF 3 1 9 JediF 10g 81 FHHT 3T &

a) Mass of body is 10 g / {98 &T gcIHTT 10g8

b) Heat capacity = heat capacity of 10 g water / 3CHAT egTRdr = 10 g Slel Fr FAT GTRAr
c) Specific heat is 10 cal/g°C / QTS F®AT 10 cal/g°C &

d) All of these / I &I

20. When two bodies at different temperatures are mixed, heat is transferred from:
o9 & RS & reer-3re9T aAET R RAAET Far §, FA FEidaRd @l §:
a) Hotter to colder body/TI?fr s ¥ 33 U $r 3R

b) Colder to hotter body/@ Uz ¥ 17 Oz i IR

c) Both directions equaIIy/aﬁl?-ﬁ feem3tt & FF T ¥ &

d) Not transferred at all /%?fl)w_of TATATIRA T8l ardr

21. The latent heat of fusion of ice is 80 cal/g. Heat required to melt 5 g ice at 0°C is:
% &Y T HY AT FEAT 80 cal/g ¥l 0°CW 5gaF Nuaa & favw maeas: e ¢

a) 80 cal / 80 cal
b) 400 cal / 400 cal
c) 16 cal / 16 cal
d) 500 cal / 500 cal

22. During boiling, the temperature remains constant because:

FaUA F SR, dIAA RAIT TEar § Faif:
a) Heat is used to increase kinetic energy / 3SHAT Ifast Fol ol H A Fd glall %’

b) Heat is used to overcome intermolecular forces / AT 3HAT-310TIdeh gl X e U A

Sged gl &



c) No heat is absorbed /Elfl'é' AT aA™da F—I%T grar

d) Heat is lost to surroundings / 3SHT gRaer & @ Jrdr %’

23. Which requires more heat: melting 1 g ice at 0°C or vaporizing 1 g water at 100°C?
Fad 30 FvAT TR 0°Cc R 1gaF Ruam=m 41 100°C R 1g I TI™IT FIEAT?
a) Melting ice / &% aem=T

b) Vaporizing water / STel qIrsgd hdaT

c) Both require same / Sl &I AT dA1RT

d) Cannot be compared /?:I,ﬂ?ﬂ el I ST TGhar

24. The phenomenon of regelation is demonstrated by:

YeAStdAsT $T °SAT HT Yol frar Jrar &

a) Melting of ice under pressure / GId F 3Fdd % Rue O

b) Freezing of water on release of pressure / cld HFd gl W I oF T &

c) Both (a) and (b) / (a) 3iR (b) &=AT &

d) Neither (a) nor (b) /T & (a) =T & (b)

25. Pressure cooker reduces cooking time because:

WR FHF GH FT GHT FH FL T § FiTH:

a) Boiling point increases / FIUATD dg olldl %

b) Heat is uniformly distributed / 38T THATT ¥ & AaRd 8T &
c) Latent heat decreases / UIW-T AT g¢ SATdr %’
d) Specific heat increases/ﬁﬁl’q FSAT §¢ SiTdr ?:

26. Good conductors of heat are usually:

FSAT & 3 drd® HHGR W i &

a) Metals / ?ﬂﬂ'ﬁfl
b) Non-metals/3—TU1T:l)"j'g
c) Both / &t

d) Neither/ﬁé’ F@'



27. The rate of heat conduction through a rod depends on:
TH B2 & ATIH ¥ FSAT 9T $T & I adr &

a) Temperature difference / dT9TcaR

b) Area of cross-section /3*1?:[91:21 FIC HT STl
c) Length of rod / &35 $r ?—I_el'lé'
d) All of these / 3o THT W

28. Two rods of same material and cross-section but lengths L and 2L are joined end to end.
The equivalent thermal conductivity of the combination is:

AT verd AR AUy Fe W LAR 2L FarE # QY 31 A Y F Rwr wr

g1 EAe Y TAGeT I GaFar 8

a)K/K

b) 2K / 2K

¢) 1.5K / 1.5K

d) 0.67K / 0.67K

29. In steady state, the temperature along a uniform rod:
TR IAEAT &, Th GATT B3 § A AIH:
a) Is constant / flaaa grar &

b) Decreases linearly /3 @& &7 & gedr g

c) Increases Iinearly/‘l’@iﬁ T H Fedr %

d) Varies exponentially/ﬂ'lﬁ'i@'q & ¥ gRafda grar %L

30. Arod of length L, area A, thermal conductivity K has temperatures T, and T, (T; > T,). Heat
current is:

L TS, A 8T%, K 35HT IrdFar Y U6 83 & aAe T, 31 T, (T > T,) &1 FsAT 4rr
&

a) KA(T1 - T2)/L / KA(T, - T2)/L

b) KL(T1 - T2)/A / KL(T: - T2)/A

c) ATy - T2)/(KL) / A(T: - T2)/(KL)

d) L(T1 - T2)/(KA) / L(T+ - T2)/(KA)

31. Land breeze blows from:

Tod FHR T &



a) Land to sea at night / Td & TIT & qHg Fr 3R
b) Sea to land at night / Td & qHg H T & AR
¢) Land to sea during day / feeT & TIaT & A $r 3R
d) Sea to land during day / f|&eT & HqHa T Tl I 3R

32. Heat transfer by convection occurs in:
HaET G@RT FSAT FATACROT g &:
a) Solids onIy/aw_clTvr It #7

b) Liquids and gases/aT:ﬁ A At A

¢) Vacuum / faata &

d) All media / T8 ATEIAT H

33. A black body radiates maximum energy at wavelength A. If its temperature is doubled, the
new wavelength of maximum radiation is:

& FIOH qEetd AR AfAFan For AfFERT e 81 IR swwr amerer e

FT faar oo, @ srfEas RN f 75 aeded §
a) A2 /N2
b) 20/ 2\
N4/ N4
d) 4\ / 4\

34. The emissive power of a black body is proportional to:
FHITHT Y IcHt GTHAT FATTIT 8

a)T/T

b) T2/ T2

T/ T

dT1/T14

35. A thermos flask minimizes heat loss by preventing:

YA FARSH vTaH FIAT & FSAT g1 HT UFHT:
a) Conduction only / shdel dTelel

b) Convection only / el ddgel
c) Radiation only / shael Tafenior
d) All three / fi=il T



36. According to Newton's law of cooling, the rate of cooling is proportional to:

e & Maaa fasd & IquR, fdea i T AU @

a) (T-To) /(T-To)

b) (T +To) / (T + To)

c) (T>-To?) / (T2 - To?)

d) (T*-To®) /(T - To?)

37. A body cools from 60°C to 50°C in 5 minutes in a room at 30°C. The time taken to cool
from 50°C to 40°C is:

& 3 30°cF FAY H 60°CH 50°cdF 5fAeAe F 3371 AT §1 50°CH 40°CAF B3
g & o wHT &

a) 5 minutes / 5 [+

b) Less than 5 minutes / 5 Adec ¥ &7

c) More than 5 minutes / 5 e ¥ 318

d) Cannot be determined / e TRa 18T Far s gerar

38. Stefan's constant has the dimension:
wroa a1 e ¥ 8

a) [ML2T3K*4]/[ML2T3K™?
b)[MLT3K*/[MLT3K™]
c)[IML2T2K*/[ML2T2K™]

d) [MLT2K4/[MLT2K?]

39. According to Wien's displacement law:

diT & ey AT & IHaaR:
a)A_max < 1/T/A_max « 1/T
b)A_maxxT/A max T

c)A_max « T2 /A_max « T?
d)A_max x 1/T?>/A_max « 1/T?

40. If the temperature of a black body is increased by 50%, the rate of energy radiation
increases by:

At et FTrET F1 aIAT 50% TerT 1T §, @ FaAT FfHETr fir ¥ 95 I &

a) 50% / 50%
b) 125% / 125%



c) 406% / 406%
d) 500% / 500%

41. A steel ruler gives correct reading at 20°C. A distance is measured as 10 cm with this ruler
at 40°C. The actual distance is:

UF FIl HT Fel 20°C W WL IISAF T 81 37 TR & 40°CW T gl 10 cm A
arelt 81 aafaw gl

a) More than 10cm / 10 cm T 386

b) Less than 10 cm / 10 cm & &

c) Exactly 10 cm / 8% 10 cm
d) Cannot be determined / TR & $r AT ohar

42. Two spheres of same material have radii in ratio 1:2. If they are heated to same
temperature and cooled under same conditions, the ratio of their initial rates of cooling is:

AT verd & &Y el i B3 1 Iqura 1281 IR 37¢ w0 A9HET aF et
o srar @ 3 @aer oRfufaat & Sa1 fFar Snar @, at 3adh IR fidesr b
FT AT ¢

a)1:2/1:2

b)2:1/2:1

c)1:4/1:4
d)4:1/4:1

43. The temperature of a black body is increased from T to 2T. The energy radiated per second
becomes:

UF FHIHT FT q9AT TR 2T dHF Feran o g1 vfa ds AR a1 8 sl @
a)2times/2 El:l}-ﬁ

b) 4 times / 4 '{F—ﬁ'

c) 8 times / 8 LA

d) 16 times / 16 J[=AT

44. The thermal conductivity of copper is about 400 W m~" K™, This means:

die T FSHT TRl T 400 W m~' K &1 g8 3F &

a) 1 m thick copper plate with 1 K temperature difference conducts 400 W per m? /1 K SIEIGES
grell 1 m AT did &Y Tole 400 W 9fad m? ITeleT hdar &



b) Good conductor of heat / AT ol TSI dlelch
c) Both (a) and (b) / (a) 3R (b) &1=AT
d) Neither (a) nor (b) /a7 aT (a) =T & (b)

45. The thermal stress in a rod clamped at both ends when heated is given by:

Q& Y W garT @ 7€ o3 & FvAT yfed 9 e fr sl @ R amar §:
a) YaAT / YaAT

b) Y/(aAT) / Y/(aAT)

c) aAT/Y / aAT/Y

d) Y/(aAT?) / Y/(aAT?)

46. On a winter morning, a metal chair feels colder than a wooden chair because:

vE WAl Fr gag, urg H Tl dwS A FH H Faaw A 30w S e ¥ =i
a) Metal is at lower temperature/?-TIT;f &l di9HTA hH @FIT a'

b) Metal conducts heat away from body faster/?-TlT:,[ R & FSAT doil & I CRSIG %’

c) Wood absorbs heat from body / eTehar R T FsAT FIMW™T HLar %

d) Metal has higher specific heat/?ﬂ?ar $r 13TASe FoAT 31TH giar %‘»’

47. The greenhouse effect is caused by:
NA3H wsd FuF HROT T 8?2

a) Visible light passing through glass/chTtJ re) d})d{«ﬁ arell R JhIRM

b) Infrared radiation being trapped / 3/a¥a&d TafehtoT &1 HHAT
c¢) Convection currents/w ?.]NIQW
d) Conduction through glass/ﬁﬂ & ATEIH § dTelel

48. A piece of ice at 0°C is placed in water at 0°C. The ice will:
0°CY % FT TS ThsT 0°CH o H T@T SATaT g1 a:

a) Melt compIeter/q«ﬁ' Re Tge e

b) Not melt at all /W F-Iﬁ IEBCEL

¢) Partially melt / 3726 &7 & gl

d) First melt then freeze / 9ol TOEedfT T STl



49, The specific heat of water is 4200 J kg™ K. This means:
S $r Afrse FSAT 42001 kg ' K &1 SHHT IHY &

a) 4200 J raises 1 kg water by 1 K /4200 J, 1 kg STel &bl dT9HTA 1 K SGI %
b) 1 kg water releases 4200 J when cooled by 1 K/ 1 kg STl 1K ST glel 9 42001 HeFd hIdl
3

c) Both (a) and (b) / (a) 3iRX (b) &=t

d) Only (a) is correct / hael (a) T&T &

50. Which of the following has the highest specific heat capacity?
fArafaf@a & & Fadr [Aftse ssar gifar ged s &

a) Copper / areT

b) Iron / SIIgT

c) Water / STl

d) Mercury / 9RT

Answer Key (38T ‘;I;ﬁﬁ)

Q Answer Q Answer Q Answer Q Answer
1 c 14 b 27 d 40 C
2 o 15 a 28 a 41 a
3 b 16 c 29 b 42 C
4 a 17 b 30 a 43 d
5 o 18 b 31 a 44 c
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