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® Heat: tSsaform of energy that ¢an be transferred from
Heat & one body to another based on temperature differences.
T emperatur e ®* Temperature: The physical quantity that defines the

degree of hotness.
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* A temperature-measuring device (thermometer) makes

use of some measurable property (called thermometric
property) that changes with temperature. Different

thermometers lead to different temperature scales.
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_—* Temperature 1s measured in units called degrees (C,F,K)

~——— RN

Temperature /‘ Fahrenheit: Water freezes 32° F and boils at 212° F

o Celsius: Water freezes at 0°C and boils at 100°C
Measurement
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®* The Celsius temperature (t.) and the Fahrenheit

temperature (t;) are related by :

Temperature ¢ - 9/5)t @ = o= 2k
Measurement * hicad qUI A9 bl (T) AT Teh Bl 3ohTs SATHR Hicedd
Thed (Tc) o EHH , fehd Al H {9 &

* The Kelvin absolute temperature scale (T) has the same

dTYHTA HIUA

unit size as the Celsius scale (Tc), but differs in the origin :

\T.=T-273.15




® Heat 1s measured by the units of calorie and joule (J).

® (Calorie: The amount of energy needed to raise the
Measuring temperature of 1 gram of water by 1° C.

Heat ®\1 Calorie=4.18J

® ISHT Sl hallt TR ST (J) T SShTSAT ST HTIT ST 2
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W \/'Phe amount of heat energy needed td raise the temperature
of 1 gram (or kg) of a substance by 1°CTor T K).

é * Substances with higher specific heats, such as water, change
Speci fic Heat temperature more slowly.
o fohdT 9aTel o 1 UTH (IT ToRUT) &1 d9HM 1°C (3T 1 K) @M o
fatore FeT T SATereres w1 Sl i A
o I fafsTe ST et ueTed, S Ut dTIHT Rt 3T effi-efiy
EESE

@ units

o For water: \c¢ = 4.186 J/QéOC)
c=1 cal/ (g°C)

cal/(g°C)|of J/(kg°C)
4186

J/(kg°C) or



* (Latent) Heat of fusion — the heat energy needed to melt

(Solid —Liquid) or freeze (liquid — solid) one gram (or

Latent Heat kg) of a substance.
For water: H.=334,000 J/kg or 80 cal/g

of fusion \ .
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Latent Heat of
vaporization
/
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(Latent) Heat of vaporization — the heat energy needed to

vaporize (liquid —gas) or condense (gas —liquid) one

gram (or kg) of a substance.
For water: Hv = 2.26 x 105 J/kg or 540 cal/g
TSI hl @m ToRefT UaTef o Ueh UTH (AT foRIT)

TS RLTT (T — ﬁ?r)\eu G| (TR — d(vl\)&or) NLESICRRE?

wmwﬁ
tn:ﬁé:%m 226X IOSE?JT 540 cal /g




The Transfer of
Energy as Heat

Energy transfers heat in three ways:

® (Conduction

®* (Convection

— —

® Radiation
/\
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Conduction

= 3 &
®* The 1s energy from one object to another when
@ing physically.

® Conductors: materials that transfer energy easily.
* Insulators: materials that do not transfer energy easily.

* Examples: a hot cup of cocoa transfers heat energy to cold hands
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Convection

GS/ GK BT HAZTEHATH

The process that transfers energy by the movement of large

numbers of particles in the same direction within a liquid or gas.

Cyclic in Nature

E.g—7Boiling water and heating a room
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Radiation

®* The energy that travels by electromagnetic waves

(visible light, microwaves, and infrared light).
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Radiation

/ microwaves / AM radio

Infrared -

TV/IFM radio

I(_JL'IO 102101010 10° 10" 10*° 10° 10* 10~ 10< 10" 1 10 10¢ 10° 10°
Wavelenath (m)

gainma rays ultraviolet




Q.1 Which of the following is the SI unit of thermodynamic temperature?

A TTRId § O SSATTIeh (THTSTEATH) dTIHT ahi SI $eh1S 4T &7
S.S.C. 3MeRT CHSL (T-I) 18 AT, 2020 (III-9TeiT)

> =)

" (a) Fahrenheit / ®tTerse

%b) Celsius/ATcaad
(

c) Radian/ e

/(d)(KélVin / @




(9%/7%? ATHE (William Thomson) = SSHFTIART o ToH
a1 framt 1 dfeareg B om sei & W ard mET

D gieTd TohaT, leLl 273.15°C ﬁwm (Absolute Zero)
@/dm AT T4, S 0 K (Zero- Kelvin) ¥t &t Siar g

[N m cCxN O
SHSHNTIdh] dTIHTH bl S.1. 3hIS ehlcdd %|

®* William Thomson codified the first two laws of
thermodynamics. It was he who created the standard
temperature scale, in which -273.15°C was considered
as the absolute zero temperature, which 1s also known as
OK (Zero-Kelvin). S.I. of thermodynamic temperature

The unit 1s Kelvin.



Q.2 0°K is equivalent to—

0 K foreeh srTeR § 2 (L
S.S.C. AMATET H1aeh Tl (T-I) 3 Tdsr, 2016 ( I- 9Teih)

T, = ’/‘C +273 |5

(a) 273°C

E~ o ol 270
> (c)

~ (@) 100°C
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OISR el A gl 2 T EICIEEIE hfoad Thel W
0°K, STeifoh Bfedad Tohed UT - 273°C UHTNG foram T 21

®* Absolute zero 1s the theoretically lowest possible
temperature. At this temperature the molecular energy is
minimum. The absolute zero temperature 1s defined as 0°K

on the Kelvin scale, while -273°C on the Celsius scale.



Q.3 Absolute Zero 1s defined as-

/’WW 1 foher TR afTierer faham ST 22 %

S.S.C. AT H1aeh Tl (T-I) 11 f&dsi), 2016 (11- Irefh)

(a) The temperature at which all molecular mo&ceases/
IE AT ToT8 9§l SAT0T[eh T &€ & STl &
/(b) At which water boils at 298K / TST¥ 9T STeT 298 K WX

2l
(¢) At which liquid Helium boils / 58 W @t giferam

BT 2
(d) At which the volume becomes zero / N9 I AT
S[=T Bl ST




Q.4 What 1s the boiling point at standard atmospheric pressure at sea-level and 45°
/latitude of water on the Celsius scale?

N O A S

G CHIE ToheT IX ST ol ST THE Tl 9L e ATIHSHT aTel 45° ATeIS W
(@ “\
foh T BldT 27

S.S.C. TS HIdeh i (T-I) 20 August, 2021 (I- UTel)

I (a) 50°C

T (b} 100°C
™ ({)200°C
™ (4) 150°C




Q.5 What 1s the unit of physical quantity 'heat capacity’?
Wfifcieh HTAT ST SATAT hl TS RIT 82 ~,
S.S.C. 3AMeTE CHSL (T-1)’31 SHaRT, 2017 (111- 9Tedt)

\/(a) Watt per Kelvin/ 9T 9fd shica
/ )(j (;le per kelvin/S{et Qﬁ@
%} %Vton per Keﬁ/ﬂ;&f gfd hfcar

(d) Pascal per Kelvin/ 9T&hed i ahiead




o TorElt qarel o TorEl S| o1 aT9 Ush Teift efcere sIeq

oh ToTT STTar93eh AT shl HTHAT hl 39 UST shl SHSAT 1T
(Heat capacity) Fed ol 39 Hifdes TRTHT S.I. = S

gfd shfead (J/K) 81 C= Q /AT

®* The amount of heat required to raise the temperature

of a mass of a substance by one degree Celsius is
called 1ts heat capacity. The S.I. of this physical
quantity The wunit 1s joule per kelvin (J/K).
C=Q/AT



Q.6 One joule 1s approximately equal to
/{Oh SIS T o S gidT 2l

S.S.C. AT MTS (T-I) 15 %R, 2017 ( 1I- uTett)

~
(a) 0.28 calorie/0.28 heAR

)
(b) 54 calorie / 54 FART

ﬁ(c) (0.24 calor@

—
\*Pd) 42 calorie / 42 HAR
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* Joule and calorie are units expressing thermal

energy. The value of 1 joule 1s equal to 0.24
calories.



Q.7 ), horsepower = approximately watts.

| SALRTIH = ATHT died

(@)

S.S.C. AT HIaeh T (T-1) 3 9=, 2020 (I11- gTet)




* FUIMRH (Horse Power) Td 9T (Watt) HEIl

KR (Power) T THRTSAT &-
* | Ak = 746 dC

®* Horse power and Watt are both units of

power.

* 1 horsepower = 746 watts



Q.8 ice covered 1in sawdust not melt quickly?

< 9 26l g 9% Seal § T T21 TUserdy 2
* S é G-

S.S.C. 3 (T-I) 28 3TT&d, 2016 (II1-9TeT)

/Pd) Sawdust does not allow the air to touch the 1ce/ SIUST &4l ch
% b &l ST odT|

_~b) The water is absorbed by sawdust/s[{TaT qT1 ol 9RG il

__(¢) Sawdust is a bad conductor of head/ SIUIGT 3°HT ohl SHelTcTeh 2l

~/(d) Sawdust 1s a good conductor of hea\t / ST HEAT hl Felled
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®* Snow covered with sawdust does not melt

quickly because wood 1s a bad conductor of
heat. Being a bad conductor of heat, wood
does not absorb any external heat, due to
which the temperature of 1ce does not decrease

and 1t melts slowly.



Q.9 At hill stations, the boiling point of water will be

T &5 | ST ST TR 9T SFTT 2 /
/ s, S.S.C. 3AHATE ww% 1 T, 2016 (I11- 9T

-

(a) same as at sea level /gl ﬁﬂﬂ's\'ﬁﬁq%ﬁm%

%3) less than that at sea level /(I/v'l‘cyl HHS ddd X AT 8, SO Y

(c) more than that at sea level / EKEI Y def W gIdT &, 399 ATeh

(d) equal to the melting point of ié/ % oh eI 1h o S
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®* Atmospheric pressure decreases in proportion

to the increase 1n altitude from the surface of
the earth. The boiling point of water decreases
with decreasing air pressure. Therefore, the
boiling point of water in mountainous regions
will be lower than that at sea level.



Q.10 Which of the following is used as a substitute of Mercury in thermometers?

AT (miHteT) ¥ fFeferfad o O foraeht Su=i amy o fashed o &9 1 foram ST 22

S.S.C. ATATET H1aeh Tl (T-1 ) 5 |/, 2020 (II1-9Te)

P (2) Bromine / STHIA
(b) Arsenic / 31 e

\J(c&?ralinstan / TfeteeT )

_(d) Selenium / HcT-aH




* TIYHETHT (Thermometer) T Ur (Mercury) &

ehed o &Y | Tfeieed (Galinstan) T ST
RN STIAT 81 e Tt Td qRa o foret

ff geeg & U & 9@ 99 2 U
Sfaia fcrem, Efeaw Te fo rqu 1w &

® Galinstan 1s used as a substitute for

mercury in thermometers. Galinstan 1s a
common name for any member of the
liquid metal family. Gallium, indium and

tin metals come under this.



Q.11 A clinical thermometer reads the temperature from

ﬂ ICETRAICE I .| ok 19 A9 Gehd 2
S.S.C. AT MTS (T-I) 11 ST, 2021 (11-9TedT)

(@) 25°C to 32°C/25°C & 32°C
w@) 35°C to 42°C/35°C | 42°C
___Ac) 38°C to 48°C/38°C ® 48°C
/ (d) 32°C to 38°C/32°C ¥ 38°C




g9 I o A(dieh GHT d19 hl 909 36.5°C 9§

37.5° C o HEY B! 3] HHMRT JaEAT (JER HATlS 6
qHY) I8 §¢ ST & HN Hvfl =HH T (36.5°C) €
i off ST eRaT B A Fefifeher emiHier it W™
35°C ¥ 42°C Tt ATt 2

® The range of internal normal temperature of human
body 1s between 36.5°C to 37.5°C. In abnormal
condition (during fever etc.) it increases and can

sometimes go below the minimum limit (36.5°C).
Therefore, the range of clinical thermometer is kept
from 35°C to 42°C.



Q.12 Which instrument 1s used to measure very high temperature?

S5 I ATAHT Rl HTY b [T foRel SUERLOT ShT ST fohalT STTT & 2

S.S.C. AT MTS (T-I) 12 3T, 2021 ( 11 - TTedt)

€) Manometer/HTHIT
) Fathometer/%ha et
© Pyrometer/qmﬁﬂﬁ?{
(d) Salinometer / it e




Q.13 Which instrument 1s used for photographing the Sun?

3 ol BIETAThT o T foret STERL0T ShT START foRal STl & 2
S.S.C. AT e Tl (T-I) 4 fdsx, 2016 (111-9Te)
[ 7a0) \f>

(a) Galvanometer / e

(b) Potentiometer / IR

© Spectrophotometer/’éaaﬁtﬁaﬁ'&
(d)Spectroheliograph/’v'aa@ﬁ%@'ﬂTq?




Q.14 Which of the following instruments 1s best suited for measuring the temperature

inside metallurgical furnaces?
[TTRET W | ShIH-|T I3 GTq Wigdl o ST oh dIIHH shi H19 o [T Herdl 3i<id &7
S.S.C. A HTdeh Tqld (T-1) 8 3T, 2017 (I - Tet)

':lLL}>> (a) pyrometer/ ATSUHICT
(b) thermocouple/ JHHIA
© thermometer/JHTHIET
(d) Thermistor/ Djtarery




Q.15 The commonly used coolant 1n refrigerators 1s-

RS | ST foher Sfideten (Feie) T SRINT foRaT STTaT &2
S.S.C. AMATET Hiaeh Wi (T-1) 1 fdsrg, 2016 (1-9Te)
[ 7a0) \f>

(a) Ammonia / AT

(b) Nitrogen / TTE2SH

(c) Freon / AT
(d) Oxygen / SICHISE




Q. 16 The cooling of desert cooler 1s based on-

STE T T ITaeT AT -

C.P.O0.S.I. 6 5, 2016 ( I- uTeil)

(a) hot air replacement/ ¢ TIX feeratie
(b) evaporative cooling/@qﬁﬁa %:%FT
(c) air rehydration/ TIX i\{'c‘»l's%?ld

(d) air dehydration/TR SRESIH




* 9 ek (Evaporative Cooling) Th Ifth &, S ST o TSI I

SUINT shieh oIl shl SST h{cl &l FHehI "SSic Bl ol Hed 8l 36
Sficieh oht ToRaTiaIier SATHAR 9T START § 3 STt 1o 41 &
= Tl €, ST ar-89ied (Vapor- Compression) T ITHOT
SRITeT <Ishi o SN O SATLTA Bidl 81 TAL IR Tef AL-FhieiT ST
ot 3eft forgia o) smeiia &

* Evaporative cooling 1s a device that uses the evaporation of

water to cool the air. It is also called 'Desert Cooler'. The
mechanism of this refrigerant 1s different from that of commonly
used air conditioning, which is based on the use of vapor-
compression and absorption cooling cycles. Air washers and

wet-cooling towers are also based on this principle.



