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| Solutions Slot - 3 (Physics)

]

1

[ EXERCISE - 111 I SUBJECTIVE PROBLEMS

g- 4 - d 7. u=nf—RT:f—PV
1. Vavg 8 RT 2 2

T mg .. PV = constant
SO u=constant
_12800x10° f
- 8 8.314x300 8. UT:nERT,f:S,nzl
T 32x10°3

= 28.7236 x 103sec

5. mv, -m[3RT
n M,

U, :1><§R(O+ 273)

_ 3x273

U, R = 3.40x10°]

8x8.314x273

9. VP? = constant

= 664 x 1027\/

nx(4x107%)
=8 x 10-2* kgm/sec

2

= constant

TZ
— = constant

TP T2 TP OT?
—_—— e = — = —=
V, V, V 2V

VH
a. v,
10, \/i = \/E
VrmsZ T2 I:)2\/2
5. Au=n, I%‘)RT +N,, %RT ”. n = constant

:[2><5+4><3]R—2T

Au = 11RT

6. V=constant=AW =0

= AQzAUle:%R(AT)

0.04

10°x2 1
(2x10°)x2 42

T, RVi/nR 3RV,
1. 1 "PV,/nRR PRV,

\5 : ov,

= (V, - V,) tan 60° = (6 V, - V,) tan 30°
5% j00-71 v v
R Vg = 9V
T =196.22°C = Y8BT 40
M OTION=:= 394,50 - Rajeev Gandhi Nagar Kota, Ph. No. : 93141-87482, 0744-2209671
NrEaring poTential rotgh educ'at‘ion IVRS No: 0744-2439051, 52, 53, www.motioniitjee.com, info@motioniitjee.com




Solutions Slot - 3 (Physics) |

Page # 11

T, _3x9_27
Sl T
Py = m _ m
om_
12. Va (”RTo] ........... (1)
P
by = m _ m
oM m
Now Ve [”R(ZTO)] ...... (2)
3p

pg 1 3
From (1) &(2) ) "= 57/3 7 Pe =3P

13 X_B tan 53° =4/3
-7 p tan =4/
p-3nr=3x2x0.0821 am
4 4
=1.23 x 10* Pa
14. (i) P, <P, T, > T, for same v
. (2P-P)
(ii) P :(V—Zvjv + 3P
NRT'_ Py 3p
v v

P
T=V'(@P-—V
(3P-T V)

15.Then P, +75=76

P,.,=1cmHg
Now P,.,x [10 Al = P, [(10 + 1)A]
-+ (T = Constant)
: 10
P.=—P,
:> air 11 alr

So Actual reading
P.= P, +74= %[Rmong] +74Hg
= (74 + 0.9) cm Hg

j 2nR(\/Z \/7)

1

16. W

=2nR(T, - T,)

=Vdev

Vi

2
cv=KT?v= K(ﬂj
nR

ol MR

NAYLS
= 2nR(60) = 120(1) R = 120R
17. AWg = PAV

- 105(%— vj

__105X__ﬁx(ﬂj
2= 2 °Up

10° 1x8.314x360

2 105
=-180R]J
=-1496.52]
So work done on gas =-AWg
= 1496.52]
PAV
(1x10°) (1.091-1) x (1072)3
=9100 x 10°]J = 0.0091
19. AW = Area
= (2P -P) (2v - v)
= Pv
20. AW = Area = -1t R?

18. W

_ _n[30 —210 ] (KP.)(U.)

=-100 1]
21. Area under the curve = AW
[

AW = Z[4R — R [x[3v, - vi]

=3P,v,
22. AW = Area of semi circle

LoR? - o2~ 1)[3 1)

2 2
- Zatmit
2
23.U,-U, =-W SLAQ=0
wW=20 ..V = constant
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AQ=AU=U,-U,
=AU=U,-U,=0Q

Now (U,-U)+(U,-U)=U,-U,
=>Q+(-W)=U,-U,
=>U,=Q+U,-W
U,-U,=Q-WwW
24, AU_, = AU_,
Now AU, = AQ., - AW_,

AU_, =200-80=1201]
Now AU_, + AW_, = AQ_,
AW, = AQ,,, — AU,

adb

30.

fHe fN
AQ =AU = nHe7RAT+nN2 22 RAT

RAT (nHefHe + nN fN )

AQ=——
Now V= kﬁ

vV—o>2vis T > 4T
=S>AT=4T-T = 3T

So AQ= 3RT-r[lx 3+1x5]

=12 x 300R
= AQ = 3600 R

(i) AQ, = AW, in cyclic process
[5960 + (-5585) + (-2980) + 3645]
=[2200-825-1100 + W,]

=AQ,, - AU_, = W, =765
AW, = (144 - 120) = 24 ]
B AWr 100
25. AQ = msAT = 2 x 4200 x 4 = 33600 J 31. (i) N —mx
2 2
AW = PaAV = 10° (m—mJ 2200—-825-1100+ 765 <100
5960 + 3645
200
= ~-0.02
o000 T
AU = AQ - AW
= (133600 + 0.02) ]
Q
. Q==+AU
26. AW:%xlOOxlOstOOxlO_6 31. Q 2 "
~ 107 aU=2=30RaT
24CalxJ=101] = 2 Zn
10 J 25 — Q= 3nRAT
=ﬂa:€‘]/ca' = nC,AT = 3nRAT
27. AW = (0.05 - 0.02) m® x (200 K - 0) Pa G =3R
= 6K Pam3 =6000]
Now AQ = AU + AW 32. AW:dev
2.625] = (5000 + 6000) ]
@ 883/Ca| =J-kvdv
2625 21 i
28. AU = AQ - AW .
=AQ -0 .. (V= Constant) :M
AU = AQ 2
=100
v, —pV
29. AW =0 ..V =Const. =%
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NRAT
2

NC,AT =nc AT + nR%

=C, :CV+E
2

33. dW = Pdv
dQ =dW + du
molar specific heat capacity zero
= AQ=0
So adiabatic
PVr = Constant
Now PVt = a
=Db=v
= b=y

(n, +n,)C') AT n,Cp AT +1n,Cp AT

34 (0, +n,)C, AT = n,C, AT +n,C, AT

n——R+2n ——R

37.

38.

39.

AQ = Au + AW = %nRATJrnRAT

AQ = 1+i RnAT:@: 1—+fR
2 100 2

=f=4

2 3
:1 —_= —
r +f >

AQ = AU + AW
CdT = C,dT + PdV ....(1)
Now T =T, e™

dT =T, e* adv .......... (2)
(1) &(2)
P
- C, +
C=" T,ae”
:C\,Jri:>C:C\,+15
oT aV

et

1 1
Co __v-1 y-1 VT = Const. = TdV + VdT = 0 ...(1)
Cy n, T R+2n, LR AQ = AV + AW
v [ CdT=CdT+PdvVv ... (2)
1) & (2
c, y (1) &(2)
CY CdT = C, dT - $VdT
35. (n, + n,) CAT = n,C, AT +n,C, AT 3
C=C,-R=2R-R
c - n,C, +n,C, R 2
\
n, +n, c- R
Similerly C, = 3R 2
Cp 3R 40- 6300 = nCVAT
=C—=§=1-5 6300 = nC, 150.......... (1)
Y So nC, 300 = AU, = 2 x 6300
(n, +n,)C AT MG AT +n,Cp AT = AU, =12600]
36- (n, +n,)C,AT ~n,C, AT +n,C, AT
41. Given
16)3 +1 |+ 1605 +1 f
C 4 \2 3212 70 = n(5+ 1]RAT
C. = 16 (3] 16 (5)
v — |z l+t=z=zl = £
4\2) 3212 70 =2 RAT +nRAT
5. 7 f
Co 2 2X8 4 AQv:nERAT=7O—2R(45—4O)
c,~3,1,5%%g
2 872 _ 70 _10(8:314
4.2
G 47
C, 29 ~ 50 cal
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42,

43.

44.

45.

AW

AQ = AU + AW and nRT? = aP

nR

——dT +Pdv

71 + ..(1)

Pv = nRT => PdV + VdP = nRdT.....(2)
a -2a

V:F:dV:T?’ dT _____ (3)

(1), (2) and (3)

dQ=(£—2andT

y-1 T
— RATM
y-1
C.,=C,+R
(0.2M)= (0.15M) + R {for per mole}
m:_R __2 =40gm
0.05 0.05

Adiabatic Process

‘ VY
Patmv = Pnow(Zj

P, =P,.472=8p

new atm atm

P, APy, Vo, Tp)

P
B( 50 2V, Ty)
o Ve, T

'd

For AC

1
PV, = %ng v, =2,

1
Now TOV(“)/*1 - TC(ZA V, yr-t
ﬂ
Y

=T =T,2

= | nRT, |n%]+i(2%vo —ZVOJ
V 2

0 BC

nR
1 (To _Tc)

1
= AW:nRTO|n2+%[2A —2j

46.

47.

48.

49.

_NRTy.

o (1 _ 2*(%1)/7)

. ~(-1)

=1
=nRT,|In2+(2" -1)
y-1

Now AQ,, = AW, {-- AU,; =0
= nRT, In2

1
31--1)
AQug In2

PV™ = const.

= V"dP+mv™Pdv =0

dP -mP 0
— ==t 180-37
= YRy an(180-37")

3 2x10° 3
2-m m=
~ 4 " ax10° %

CAT:AQSZAU:%fRAT
C=5R
b= AP v dpP
TTAVY/ T Ay e 1
K/ dv (1)
VP = K
=>dV. PP+ nP™~VdP =0
dp -P
=> d—V—W ..... (2)
From 1l &2
-P
= _\V(—
B (nV)
P
b=y

Free expansion

SoAW =0and AQ=0
SoAu=0

= T=300K

-1-2 7
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