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Duetotension, intermolecular distance between atoms P, =hpg+P,
isincreased and therefore potentia energy of thewire
isincreased and with theremoval of forceinteratomic
distance is reduced and so is the potential energy.
Thischangein potential energy appearsasheat inthe
wire and thereby increases the temperature.
Q.2 @ , As P, decreases due to increase in volume
A=01cm?=0.1x10*n? 2 .. hincreases
Y =2x 101 1
Al=/ I 0 Q.8 @
= Ft F 2/ Bernoulli’stheoremisbased on law of conservation of
=== energy.
ADKM At A For liquids, surfacetension decreaseswith increasein
F=2x10"x0.1x10* temperature
F=2x10°
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i.e. potential energy of the spring will be 25V
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Potpgd, =P,
Pot pgd, =P,
py(d,—d,) =P, —P;
10°x 10(d,—d,) =3.03x 10° Q10 (@
d,—d,;=303m W =TAA =4rR°T(n¥3-1)
=300m =4x 3,14 % (10%)?x 460 x 10[(10)8%-1]
=4x3.14% (10*) x 460 % 10°[(10%)
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M ocr A =2A, A=A
.. Doubling radius => masswill also get doubled T,=100°C, T,=70°C
M' =2M .. Temperatureat C be T, then
AQ _K2A(100-T) _KA(T -70)
Q12 (¥ At 1 - 1
2Tcos6 1 or T=90C
h= = ho=
reg r
Q20 (2
013 () By Newton'slaw of cooling
Excess pressure at common surfaceis given by 6,-6, K [ 0,+6, 0 } M
1 1) 4T t 2 2
Py =4T | 277 | = — ;
a b r A spherecoolsfrom62°Cto50°Cin 10
1 1 1 min,
T a b 62—50 62+50
=-k =0 |..2
[ ab 10 2
b-a Now, spherecoolsfrom50°Cto42°Cin
next 10min.
Q4 @ 50-42  [50+42
=—k -0, |...(9)
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Dividing eq", (2) by (3) weget,
Q16 (O
Al =0.19cm 56_90 =040 =104
AT =100°C 46-0, °
{=1m o
0.19x10?=1x o x 100 Hence,=26°C
a=19x10%/°C
Sy=3a
- 50 Q21 (3
y=5.7x10%/°C P AT
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Q,=Q, Intensity A c
<. ms, (32-20) =ms, (40-32) = 5.67x10°=567x10°x T*
i B i B z = T4 = 1012
T=727°C
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AQ KAAT work done =Areaunder the P-V curve
atoL 1
W= 2 (80x10°% (250% 10%)=10J
AQ AQ ) . . .
N =\ At Sincethearrow isanticlockwise,
CoA B-C .. work done=-10J
kA(T.-20) kA(100-T,
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Key idea Heat given to a system (AQ) is equa to the
=T.=80°C sum of increase in the interna energy (Au) and the
work done (AW) by the system against the surrounding
Q19 @ andlcal =4.2J.
Here, K, =K, l,=1,=1m, Accordingtofirst law of thermodynamics
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AU=Q-W
=2x4.2x1000—500
=8400-500

=7900J
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In processAB
T = constant

. 1
P=increasesP a v
or V =decreases AQ=AW.
AW =—ve. or AQ=-ve
.. heat isrejected out of the system
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T V=T, (32V)

n=1—%=%x100=75%
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For adiatomicgas, C, :ER’CP :ER

7
At constant pressure, AQ=NC,AT = n[z R) AT and

AU =nC AT = n[g R) AT

Formfirst law of thermodynamics,

AW = AQ-AU :n(gR) AT—n[gR) AT =nRAT
AQ:AU:AW:Z:§:1:7:5:2
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PV =uRT bP=puRT x v

=y=mx
=dgdopeoc T
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Kinetic energy per gmmoleE = ERT
If nothing is said about gas then we should calculate

the trandlational kinetic energy.

ieE = ERTz%xSle (273+0) =3.4x 10°]

trans 2
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as question

T,=4T,
T,=4x273=1092
T,=1092K
T,=1092-273=819°C

@
RMS speed is given by

3RT
Vims = V

At constant temperature
1

M
Ratio of v___of oxygen and hydrogen.
(Vrms)O — M H

(Vrms)H M (@)

500 [2 1
(Vims)H 32 4

(v_),=2000m/s

Vrms oc

S
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P = constant
PV =nRT
VocT
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E, T, 300 6

ExT= 2=t=""=_
E, T, 350 7
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0.5
Volume= ——= =10°m®

500
Buoyancy = pVg=1000 x 102 x 10
=10N
m=1Kkg

If float = 2.5kg, Reading=1+1.5=2.5kg
@
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Work done = Change in surface energy
w=2T x4z (R;-R})

=2x0.03x 4r [(5)>—(3)] x 10°*
=04nmJ

@
Velocity islessat pointsin contact with the surface of
tubeand maximum at themiddle.

@
0=ms(T,-T)

-80=4x % (T,~(-10))

-80=2(T,+10)
—40-10=T,
T,=-50°C
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We know that
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Q,=nC,(T,-T)

140 = ng R(T,-T,)

w=nR(T,-T,)=40J
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From areaunder P-V curve, we can concludethat W, >
W,>W,

@
VmT:ﬁ:L:
T2
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200 (273+20) 293

V, (273-20) 253

_ 200x 253
293

v, =172.6ml
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Theinternal energy of 2 molesof O, atomis

_nh
2

Uy, =5RT

U, RTsz%xRT

Theinernal energy of 4 molesof Ar atomis

U, :rlzfz% - 4x%xRT — 6RT
.. Thetotal internal energy of the systemis

U=U,, +U,, =5RT+6RT =11RT
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HereC —-C, =Rand C, 3
5
Cp:§CV
c,- R -8
or 5, 23
3

orC,=12.5Jmol K.



