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[PHYSICS]

(d) A plotof temperature versus time showing the changes
in the state of ice on heating (not to scale). (Also refer
solution no.117.
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2. (a) The change of state from solid to liquid is called
melting and from liquid to solid is called fusion. It is
observed that the temperature remains constant until
the entire amount of the solid substance melts. e.g.,
Both the solid and liquid states of the substance coexist
in thermal equilibrium during the change of states from
solid to liquid. The temperature at which the solid and
the liquid states of substance are in thermal equilibrium
with each other is called its melting point.

4 (a) The heat required during a change of state depends
upon the heat of transformation and the mass of the
substance undergoing a change of state. Thus, if
mass mof a substance undergoes a change from one
state to the other, then the quantity of heat required is
given by

Q=mL or L=Q/m

where, L is known as latent heat and is a characteristic
of the substance. Its Sl unit is Jkg ™.

The value of L also depends on the pressure. Its value is
usually quoted at standard atmospheric pressure.
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{c) The latent heat for a solid-liquid state change is callec
the latent heat of fusion (L), and that for a liquid-gas
state change is called the latent heat of vaporisation
(L)} A plot of temperature versus heat energy for 2
guantity of water is shown in figure.
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For 1 kg mass Hg — H, = Latent heat of fusion.

6. (a) Heat lost by water =ms,, (6; — 6,),,

=(0.30kg) (4186 Jkg™' K™')(50.0°C - 6.7 °C
=54376.14J
Heat required to melt ice =m L = (0.15kg) L,

Heat required to raise temperature of ice water to firdl
temperature = m;s,, (6, — §)),

=(0.15kg) (4186 kg 'K™") (6.7 °C -0 °C)
= 4206.93 J
Heat lost = Heat gained.
54376.14J = (0.15kg) L, + 4206.93J
L;=334x10% J-kg™

(b) We have, mass of the ice m = 3kg
Specific heat capacity of ice, Sice =2100 Jkg™ K™
Specific heat capacity of water, S\,
=4186J kg K™
Latent heat of fusion of ice, S;ce = 3.35x10°Jkg ™’
Latent heat of steam, L yoam =2.256x10%Jkg™

Now, Q= heat required to convert 3kg of ice at —12°C to
steam at 100°C.

Q, = Heat required to convert ice at —12°C to ice at 0°C
=mS,s AT, =3x2100x[0—(-12)]°C =75600J

Q, = Heat required to melt ice at 0°C to water at 0°C.
=Ml =3x(335x10%Jkg K™
= 1005000 J

Qs = Heat required to convert

Water at 0°C to water at 100°C.

=ms, AT, =(3 kg)(4186 JKg~K™")x(100°C)

Q, = 1255800

Q, = Heat required to convert water at 100°C to steam
at 100°C

= Ml goqm=3%(2.256 x10°Jkg 'K ™") = 6768000 J
S0,Q=0Q;+Q, +Q3+Q,
= 75600 J + 1005000 J + 1255800 J + 6768000 J
=91x10%J
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8. (b) Here, m=60kg = 60 x10%g,c = 0.83cal-g™" °C™’

Q =200 keal =2 x10° cal
Amount of heat required for a person.
Q = mcAT
Q 2 x108

= Ale—=sr—a——
mc 60 x10° x0.83

=40.16°C
9.  (b) Heat lost by water in cooling from 26°C to 10°C

Q =mcAT =200 x1x(25-10) = 3000 cal
Here, gained by ice at —14°C to change into water at

10°C.

Q = (MCAT )ice + ML + (MCAT )yarer
=mx05x14+ m=x80+mx1x10
=97 m cal

According to principle of calorimetry, 97m = 3000
3000

i =—=31
Mass of ice (m) o7 g

10. (b) The rate of loss of heat depends on the difference in
temperature between the body and its surroundings.
Also, refer to solution.no.183.

11. (c) According to Newton’s law of cooling, the rate of loss of
heat, -dQ/dt of the body is directly proportional to the
difference of temperature AT = (T, — T,) of the body and
the surroundings. The law holds good only for small
difference of temperature. Also, the loss of heat by
radiation depends upon the nature of the surface of the
body and the area of the exposed surface. We can write

aQ
—aﬂ‘(—rz -T)

where, k is a positive constant depending upon the
area and nature of the surface of the body. Suppose a
body of mass m and specific heat capacity s is at
temperature T,. Let T, be the temperature of the
surroundings. If the temperature falls by a small amount
dT, intimedt, then the amount of heat lost is

dQ =msdT,

Rate of loss of heat is given by
Q_. .d,
dt at

From equation, — % =k, -T,)

and Q =msd—T2

dt at
= —ms%ﬂ((Tz—ﬂ)
= CLE . S

T,-T, ms

where, K=k/ms
On integrating, log, (T, - T;)=-Kt +C
= T,=T,+C'e™, whereC'=e°

Above equation enables to calculate the time of cooling
of a body through a particular range of temperature.

ﬂ AVIRAL CLASSES

CREATING SCHOLARS

www.aviral.co.in




=—=WEEKLY TEST SOLUTION - TYM

12. (c) The loss of heat by radiation depends upon the
nature of surface of the body and the area exposed
surface.

Also, refer to solution no. 186.
Heat radiated per unit time, by body

=Heat current=H = % =gcAT?

Here, £ = Emissivity if body depend on nature of suface
of body

A =Exposed area of the body
| it

o-=Stefan-Boltzmann constant

T = Temperature of body

If surrounding temperature is T, then net loss of thermal
energy by body per unit time = ecA (T* - T.*)

13. (d) Infirst case, T, = 60°C, T, = 40°C
T, =10°C,t =7 min = 420s.
According to Newton's law of cooling, we get

mcﬁ%@zk{ﬁgﬁ_ _10:I

s (60—40)=k[60+40 _10:!
420 2

mc x£=k x 40
420

In second case , T, = 40°C, T, =7,7, =10°C

and t=7min=420s
= x40»‘T2 =k[4O+T2 _10]
420 2
On dividing Eq. (ii) by Eq. (i), we get
20 40
40-T, 402+ T, ~10

20+122-—10=80-2T2

On solving, we get T, =28°C.

14. (c) Power radiated i.e., £ = AoT" = 4nr®cT*

When radius is halved and temperature is doubled,
power radiated becomes,

2
E'=4H[é} xa @) =4 x4mr? oT* = 4E

=4x450=1800 W
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15. (a) Here, in Ist case, T, =81°C, T, =79°C, T, = 30°C and

t =1 min. As fall in temperature, in accordance with
Newton’s law of cooling expression is

- g =K(T - Ty), we can write

7 =T naT
Sl
t 2

81#‘79=_K §1+79730}
1min 2

= L:—K x 50
Tmin

andin 2nd case, Ty'= 61°C, T; = 59°C. If time of cooling

bet’ then
1{—’_59:461;59730} or %:—K %30

On dividing Eq. (i) by Eq. (ii), we get

t':ﬂminzgminﬂmin 40s
30 3

16. (b) When a metallic rod is heated it expands. Its moment of
inertia (/) about a perpendicular bisector increases.
According to law of conservation of angular momentum,
its angular speed (w) decreases, since w oc 1/ 1

17. (b) According to linear expansion, we get
L=Ly(1+ aAB)
Li_1+a(ae)_10
L, 1+a(a8,) L,
_1+11x107° x20
1+ 11x107% x19
=5 L, =9.99989
Length is shorter by
=10 -9.99989 = 0.00011=11x10"% cm

18. (a) Here, coefficient of volumetric expansion i.e.,
A 028 eet0ieG
o VxAT 100x 40

= a=%=2x10*5/°0

19 (d) A relationship for converting between the two scales
may be obtained from a graph of Fahrenhet
temperature (tg) versus Celsius temperature (fz) in 2
straight line whose equation is

e

—
N

Atr=180°

Temperature
Ch)

7] L Atc=100°------ -
0 Temperature (°C) 100 €
te=82 o
180 100
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20.

21.

22.

23.
24,

25.
26.

27.

28.

29.

(d) Let initial temperature in Fahrenheit and Celsius scale
be tg, and t, , respectively and the final temperature be
tg, and tc,, respectively.

From relation, -9 1o
180 100
te =32
or, ASo o ()
180 100 ’
e =32 t
OF, ] = COf (i)
180 100

Subtracting Eg. (i) from Eq. (i),
(te, —tg) _tc, ~to,
180 100

Given,

= ty, ~tg = x 30°F= 54°F
e TR 700

[CHEMISTRY]

AF and AH both are zero in case of cyclic process. [Also, for isothermal free or reversible
expansion of ideal gas, AE and AH both are zero].

During adiabatic process, no heat is exchanged with surrounding. Hence, g = 0.
From AE=g+W (Work done on the system)
AE=W (Since, g =0)

In case of thermodynamic equilibrium AV, AP, AT and An ali have to be zero.

1 litre-atm = 24.2 calorie
I calorie = 4.1868 joule
1 joule =107 erg

Ang =2(of XY3)—[1(of X3)+3(of ¥;)]=-2
AHTAE:A"gRT S W
But, given value is z.

So, o= Ang RT

%zA:igT=—2x (27+273)=—600=—6x10*

8.3

AU =AH -An,RT =41-1x x 373 =41-3.0959 = 37.9041 kJ mol !
2 1000
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30.

31

32.

33.

34.

35.

36.

37.

38.

39.

For (i) AH = AU, because Ang =0

For (ii) AH < AU, because An, is negative (-2).
For (iii) AH > AU, because An,, is positive (+0.5).

For N,(g)+3H,(g)—— 2NH;(g): An, =2-4=-2
For N,(g)+3H,(g)—— 2NH;(/); An, =0-4=-4
In both the cases, AH =AU + Ang RT, will give AH <AU.

c<s)+éoz(g)—>c0(g)
1
Ang :5

AH -AU = An,RT = _; x 8.314x 298 =+ 1238.78 J mol '

More negative the enthalpy of formation, more is the stability.

The minimum extra energy supplied to reactants to make their energy equal to threshold
energy is called activation energy.

Hz, Oz and H;O all are in their standard states and 1 mol of water is being prepared.

In a homologous series higher members have higher heat of combustion. Also, more the
number of moles of O, gas consumed by 1 mol of substance, more is the heat of
combustion.

C2H2 o+ g 02 —_—) 2C02 + HZO

C2H4 + 302 —_— 2C02 + 2H29’"
CH4 + 202 — COz =+ ZHZO

C2H6 +%02 e 2C02 H# 3H20

Subtract the 2™ equation from 1%
S, —— S.; AH =+2.5kJ [Endothermic]

AH for P —— 2Qis obtained using Hess’s law, by adding Eqn. (i), Eqn. (ii) and 2 x Eqn.
(iii), AH =x+y+2z.

Wexpansion

=—PAV
=—(1x10°Nm™2)[(1x 1072 -1x 10 ym?]
=—10° % (10x 1072 =1x 102 )Nm

=-10°x9x 1073 J=-9x 10> T =~ 900 J
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g = 300calorie

W =—PAV =—1x10litre-atm =—10x 24.2 cal = —242cal
AE =g+ W =300-242 =58 cal
40.

Wrev > Wirev ; Thus, there will be more cooling in reversible process.
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