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[ EXERCISE - IV I

TOUGH SUBJECTIVE PROBLEMS

]

1. upper:U Total volume =V 7
lower : L F = mg/A work Area = - (3P, - P,) (jvo _Voj
_ Rx300 _1500(R =-2P,x 25V, - =-5PV,
U p= 4y, 4V Heat is absorbed in AB & BC
> 8 7
. U = 1C, 0T = nx 5 R(3T,-T, ]
=375y e (1)
5
R x 300 = 4nR x (jToj = 10 nRT, = 10 PV,
L P+F= "
5 21 7)1
R Ue=nVvAT=nx3R |5 5]
=1500y e (2)
=21nRT,=21PV,
Total =Q =31Py\V,
3.
latter P = E{—T = % u ... (3) atm
=V
3 A (600k)
16 ! r=1.5
RT _ 3RT i = 1.
P+F=~=5yL ... 4 ;
% 2V ) g C,=2R
R R 2 f : C. = 3R
(1) &(2) F= (1500 - 375) y; = 1125 ¢ g ;
. 3RT R 3RT 1 4
(4) give SV + 1125 VA
(a) AB & adia , more -v slope
1125+ 3L o 7= 222750 (b) PV, = PV,
2 16 16(1)¥2 =P, (4)¥> =8P,
2. f=68C,=3R&C,=4R&r=12
(c) T.= 600 K and P,V, = PV,
16x1=2xv_ = v =8
7
E Vo [ormmeninssssensensessensensns B > C TA
/ T, = —=300K
. (d) v_ = 8 litre
STy e ‘ 4.
Vo A € D
To N =/
D BT c f21
3Po """"""" 3 TO h
v \
P, = 1 atm
) S——— > 1B (—7 T) °
ALT, Po\2
E E Pga = PO
A 7 latter resting gas
2 Vo
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_h h _h h_9
=2*16-2716 16"
F = KX =3700 x -
5 16 '
o _ kx _ __3700xh
s~ A~ 16x27x107*
_ 370 5

= Psp——432><10h
P1V1r=P2V2r
105 x h's =

[(105 " (%h ‘ 105)} [% )1'5

_ 432+ 3700h _ 27

1="232 &4
- 64
432 +370h =432 x =5
64 _ 37
370 h = 432 (27 1) =432 % 55
_ 432 _
h, = 570 = 1.6 m
I:>2V2
& T2 = P1V1 Tl = 364 K
4T, - C
4
5. T, = 273pA B
4,
u=27.7kJ
u=QAB + QBC

)
= nRT,/n v, T nC, (4T, -T,)

A(T,) -
Lt p, g o B(4Ty) r=1.5
R, = 3R
Do | C(T,) C, = 2R
64 0 ‘
Vo o 64y,

P, V, =PV, = PVy = P V¢
PVe" =PV, Po(4V0)1'5 = P, Vcl'5
(4V0)1.5 ~ Vc1.5

VO - Vc

= 8V01'5 - Vco.s
v = 64y,
= PV,=PV.= P.x64v, =PV,
P.=P,/64
Qs = NCAT =n x 3R x (3T,) =9 PV,
Q.. = NRT,/n 64 =nRT/In2 = 6P,V In

2 3-2In2
_1-2|p2-3=2In2
n 3" 3

1-2 adiabatic
2-3 isochoric
3-1 isothermal

P

Q=mL
= 8000 cal

2mnv2cos?0
(a) W = area under AD

1
W= 3 (P, +P) (V, = V,)

- % (1.6 x 10%) (1.1 x 103)
=0.8x 1.1 x10%2= 88

= 4RT,/n2 + 6C T, (B) Wype =W, + Wi
8> WCD ="
= 4RT/n 2 + 3fRT, = 27700 1
cs 3=§(PB+PD)(VD—VC)
=f=3.14 & r= f =1.63
- % (0.9 x 10%) (1.3 - V,) x 103
6=90x (1.3-V,)
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—13-80_43_1 _.
V.=1.3 90 = 1.3 it = 1.223/ 5U, | A < C
(c) =-85
10. In final situation A
P.T.| B Pe, Te 12. 2y freeees B
T V,
gwu—vu—‘%’" - e 2,
1 v -4 | P, T,
° BA UP, = constant
In section C _ fRT (ﬁ] _ constant > - = constant
AQ = 0 (adialeatei) 2 \Y v
= Pvr=C P = Constant
27
= Pt = ?PO = PC P
Section B is at rest and teusiosinrodis | | C
iutivial
27 a
= Py =P, (a)
in section A B A
— PV = nRT —V
PV _ . .
=T = (b) Q = W(cyclic)
27 14v =W, _+W_+W
?PO % g 0 _ PoVo AB BC CA
17 T, =W, + W,
20P.U M M
21 _ 0~0 _ _
= T,=3T,=T Wie = = 73M X(230 530) =-2V,
for TC vV
PV = nRT _ _A
W, =nRT/n V.
PV
— = const
T 5
5 = PAVA In 5
Te=3" _10,5
(C) AQ = AU + AW =3 "3
AW = (AU) in C 1
(D) Work done ley gas in B is zero 13. Po =
11. When vibration as removed T
Y= 1+ ? =1+ g § V] T
4 10 10 when ever v x T"
LR L - X — = — =
andy_lz 3><12 5 C CV+XR
10 .2 C=C,+2R=3R+2R=2ZR
== = + =
9 f (ii) W=Q-AU
2 10 1_1 = nC AT - nCv AT
F=9 179 = nAT (C-C,)
fl=18=6+(3n_6) =2X(T2_T1)(2R)
3n = 18 = 4R (T2 - Tl)
= n=6
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14. U= 45/v
f
EnRT=aN=T2xv
- ) =2
C—CV+xR—2R+2R—2R
(a) Cl = nCAT
U =nC, AT
c_C _a/2_99 ,_
U-C,~5/2 55 =180

Vv

w=Q - AU =803

— Vo To Vo To

15.

g 243 243
N 32 =

P Tr = cons

/3
P02/3T§/3(23423 J T5/3

9
= T:ZTO

and PV = cons

/3 243 /3
PV, —( =5 P }VS

-8
= V=53 V, for reff pall

_ 8V, _46
V=2V, -2 =2V,

7)-(%)

PoVo _ 243 243, 46
= T, 32 ° 27

0

=V,

207
= T= 16 -—T,

PV, —P,V,
===

16.

(c)

17.

243 8
_ PV, — 32 P, ><27V 158
2 8

3 1kg

16 N/m
M= 0.8 kg

0.01 mole
diatomic
A=10"m’

V=14x10"m’

- mg
(@a)P=P, + A

0.8x10
=105+ 10° =1.8x10°P,

(b) for a small displacement x

BA A
AP = - _V = —yp _V
\Y \

(for adiabale process B = yp

FA=—Z><(18><105)><£'

Ay Azy
[

F=-2.52 x 10° x = -2.52 x 10°% x

108 xy
1.4x107*"’

Cop Mmoo [L 20
T—ZTE\/:—ZTE 18 " 35

kx = Mg

= Mg _ 8 _1
k ~ 16 2
Work, Energy, Theorem
W = AU + Ak = AU
= % kx? + mgx =751
P RK _ K(xA) _
- A A A2

=2.52 x 10° x F= -18y

Pxv=

nRT
x
\%

_ _ R _3g,R_
C=C,+xR = C,+ 5 = 5R+5 =R
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