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1. Clearly distinguish among temperature, heat, and internal energy

ANS: Yesmpenatunc i4 a meadurie agf-molecular motior.

Heat i1 cucngy in the procedd of-being thandfernicd between olfectd by
nandorsn moleculan collitiiornd.

Frutennal encrugy 4 an olFectd cucrgy of nandor molecular motiorn and
mweoleculasn interactiorn.

2. What is wrong with the following statement? “Given any two objects, the one with the higher
temperature contains more heat.
Ans:&dhamﬁda#ﬁmwwm,mtmmﬂﬁucdhm
olject. Funthen, a low-tesmpenatunce object with lange maidi, oh an object
made of-a matenial with high Apecific heat, can contain mone intennal
cenengy than a highen-tesmpenatune object

3. The temperature of a silver bar rises by 10°C when it absorbs 1.23kJ of energy by heat. The
mass of the bar is 525g. Determine the specific heat of silver.

Soln

Q = MCsilverAT
Csilver = Q/mAT

Csilver = (0.525kg)(10.0€)1.23 X 103 = 234/ /kg.C
4. Calculate the quantity of heat required to raise the temperature of 1 g of ice from —10C to

110 C.
Soln
Q = miciAT + miLf + mwcwAT + mwLv + mscsAT.

10 to- 0% i1 MiCiAT and calculated a4 below.



miciAT = 1x1073kgx2.1x103] /kgc x 10C = 21]

0% i4 calculated with fotusmula Milf

105 ]

miLf = 1x1073kg x 3.34 x kg

= 334J

frome 0% to-100° 24 mwcwAT

mwewAT = 1x1073 cx 100°C = 420

The amount ofhcat abrchbed to-change watenr to-Atecam at 100°%

4 calculated with fotumula Mwly

106 )
kg

mwlv = 1x1073 kgx 2.264 x = 2264]

waten fromwe 100 ta- 110 24 mscsAT

mscsAT = 1x1073 kgx 1.996 x103$ x 10% = 19.96]

© Now the ftotal heat rneguitned 4
Q = miciAT + miLf + mwcwAT + mwLv + mscsAT =

5. If 20 g steam initially at 100C is added to 60 g of ice initially at 0C, then find the final
equilibrium temperature of the mixture.

Soln

oj—iceatcmitanttempeuaﬂmoocuﬂlandtkekeateneug.y.
nequined to-nalde the tempenratune of waten fromwe 0 °C tofinal
tempenatune Ty is D3,

10°J
Q1 = myc. Ly = 60 x 10°kg x 3.34 x "

= 20,040/



10°
Q2 = My,cw(Tf-0°C) = 60 x 107> kg x 4.2 ng] Tf =252Tf]/c
condtant tempenatune 100 °C 24 Q3 and the heat enengy requined
to lowen the tempenatunce of waten fromw 100 °C to final
tempenatune Tf i Q4.

106

Q3=mslv= 20x10"3kgx 2.264 x ra = 45.28x103]

10°
Q4 = msew(100°C — Tf) = 20 x 1073 kg x x 4.2 ng] (100°C —Tf)
Q4 = 48] /c(100°C —Tf)
¢ Note: the heat cncngy loat by the Atcam is cqual to-the heat
enehgy g.tu..n.ed by the ice.
% dence; Q1 +0Q; =03+ 0,

= 20,040] + 252Tff = 45.28x103 ] + 48]/c(100°C — Tf
@DZSZTf£4—48£= 45,280] + 4800 — 20,040]

@ 300Tf J/c = 30040/
@ Tf = 30040//300]/c
@ Tf = 100.13°C

6. A 50.0 — g sample of copper is at 25.0°C. If 1200 J of energy is added to it by heat, what is
the final temperature of the copper?

Soln:

> Jleataddedta-theiam[x_lgaienehg.y.ugf.vnnby. Q = mcAT, whene mwe is
the mais of-Aample ofcoppern , C is the Apecific heat ofcoppen

& Q =mcAT



@ AT = Tf —Ti

« Tf = AT + Ti

« Tf = 62°C + 25°C =87°C
7. A system absorbs 35J of heat and in the process it does 11J of work.
(a) If the initial internal energy is 205J what is the final internal energy?

(b) The system follows a different thermodynamic path to the same final state and does 15J of
work, what is the heat transferred?

Ans
a)

= AU=0-W
&= AU = 35] — 11] = 24]
Y Yhe final intennal ecnengy is the sumnation of initial
proceis and heat abiohbed.

+ Uf = Ui+ Av

@« Uf = 205/ + 24] = 229]
.Whentkeiy.itamhaithemﬁnalitatawithtke[;ho-biemina),thc
its final intennal enengy is Uf = 229].

= AU=Q-W

= AU+ W =@

e () =24 + 15]

= () =39

8. A gas is compressed at a constant pressure of 0.800atm from 9.00 L to 2.00 L. In the process,
400 J of energy leaves the gas by heat.

a. What is the work done on the gas?

Answen :- The wonth done on the gas is calculated by using the cquation,



&

W = —PAV
W = —PVf — Vi)
W =0.8x1.013x10°pa (9 x 1073m3 — 2 x 1073m?3)

b. What is the change in its internal energy?

>

Aerswen - gaﬁthachangaintheinte&mlene&woftheiy.&huu,
when wonh id done on the Ayitem.

AU =-Q+W

9. A gas is confined to a vertical cylinder by a piston of mass 2 kg and radius 1 cm. When 5] of
heat are added, the piston rises by 2.4 cm. Atmospheric pressure is 10°Pa. Find: a) the work
done by the gas, the change in its internal energy. b) the change in its internal energy.

a)
Answer
& The wonh done 14 W = —PAV
& AV:Vf—Vl
@ Dut the final volwme of-cylinden is Vy = r°h and the initial V; = 0

by taking the hy =0

= Vp =3.14x (1x107%m)* x 2.4 x10™*m

= Vp =7.54x10"°m?

T Now the wonh done i WISIS10°Pax 754 %x107°m* ='=0.754]
]

AAswen

abichbed and wotrh done



10. A thermodynamic system undergoes a process in which its internal energy decreases
by 500 J. At the same time, 220 J of work is done on the system. Find the energy

transferred to or from it by heat.

Soln:

> ghomﬁ&itlawo#the’umdy.namicA.AU=Q+theniA.ckang.ain
intennal cnengy is the amount of heat abiohbed and W is wonh

110 A gas is taken through the cyclic process described in Figure.
a. Find the net energy transferred to the system by heat during one complete
cycle.
b. If the cycle is reversed-that is, the process follows the path ACBA-what is the
net energy input per cycle by heat?

a)
solution

T Wype = Wyp + Wpe + Wy



& Wype = Area of triangle
= Wape = /5 (8 — 2)kPa x(10 — 6)m?
& WABC - 3Pax4‘m3

&)
= Yf-the cycle is nevended-that is, the procedd follows the path
the enengy input in foruvand phocedd.



