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WEEKLY TEST MEDICAL PLUS - 01 TEST-21R &B
SOLUTION Date 13-10-2019

[PHYSICS]
1. PV=RT(ideal gas equation) ‘ @)
V2P =C (additional law) (ii)

Dividing V = < =V e 1
RT T

or T oc% (combined law)

When volume (¥) is doubled, temperature is halved

ie., T’=Z

2. Total volume is halved. Pressure is doubled.
3. T,=300K,PeT
So, T, =600 K or 327°C

a4 p=lac
3
or  dc*= constant or dT = constant
S For a constant value of density, pressure is more at 7.
I,>T, , [ PocT]
k
6. VP®=constant=k = P=W
_ k 23 _ MRT
Also PV-uRT:W‘VzuRT:V =T

2/3 2/3
Hence n =£:(L) =£:>T2=9T
) n \2w) 1

7. U=t
PQV)_Pv PV _ 2P _P[L+T,
RT, RT, RI, RL, R| IT,
b 2PT, _2X1X600 _4

= = =—_atm
(T,+T,) (300+600) 3
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8. T+P,=PA

T=(P-Pyd = %POA (given)

T<——

Pp—> PoA

3 11
P==F+ F=—RF
g 0T =gk
Now volume is constant by string
So,Pec T

Initial temperature is 7.

Initial volume of gas = V;

Final volume of gas = V,

Initial temperature of gas T; =27°C =300 K

Final temperature of gas T, = 54°C =327 K

Now from the Charles’s law at constant pressure
Vi_T_300_100

v, T, 327 109

10.
_Pu

"~ RT
p = constant, if (P/T) is constant
(P/T) is constant in option (d).

11. 0.33
()
24

¥'33 = constant
¥V = constant
12.

p=%2—{-givespoe (PIT)

' 3
p4=poand Pz=7Po

(P/T)B=%(P/T)A

(X/Z.T(,)=[%)(R,/To)
X=3p,
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13.

14.

15.

16.

17.
18.

19.

20.

P=Py[1 +QVyVy’T!
At V=V, P=Py5
PV _ (RIS, _ BV -
nR nR 5nR
At V=2V, P=Py2
7.2 BV _ B/ _ Kl

];.:

nR nR nR
AT =T, Vi I,= 4RV,
5nR

On combining the two vessels the total number of
moles remains constant, i.e., n=n; + n,

. . . RV BV
Using gas equation, we can write, nj=——; n, = —=—
) RT, RT,
and n= P
RT

where V is the volume of each vessel.

RT RT, R, T 2|T, T,

dQ=du+dW or Q=u,—u)+W

W = Qs — (U — ;)

or Oip2—W =u,—u;=36-30=6cal
or  Qua-W=u,—u;=36-30=6cal

AU = nCyAT = n(5/2)RAT
AQ = nCpAT =n(7/2) RAT

W=A0-AU = %7RAT - n?SRAT =nRAT

w_2
AU 7

Work done = Area between p—V graph and V-axis.

Q, = mCpdT at constant pressure.

0O, = Heat for internal energy = m Cv dT

23 = S = L L =3/5 for monoatomic gas.

o C, v 53
Work done = Area under the P-V curve
W = (80 kPa)(250 x 10'6)kt 12=10J

Since the arrow is anticlockwise,
.. Work done =-1017J

Q:nCPAT=1x§R><10=25R

7 35
"=1X—Rx5="—=R
Q 2 2

o _35_71 1
05010 = 27109
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21.

22.

23.

24,

25.

26. .

27.

2
W = Area ABCDA = E;—a—
2
= % =200 7 joule

U=n§RT=2X%RT+4x%RT=11RT

Use T~ =T,1f"

y-1
or T2=11V1_1 =——2Z:—4=207K
ZaoR
Change in internal energy
U=L(TI_T2)=M=13695J
r-1 1.4-1

AU=AQ - pAV=AQ - pV

Process AB is isochoric, .. W,z =PAV=0

Process BC is isothermal .. Wp-=RT,- ln(%]
1
Process CA is isobaric

o Wey=—PAV =—RAT =-R(T,-T,)=R(T,-T)
(Negative sign is taken because of compression)

Wycop = — Area of triangle BCO = _%

. N4
W,0p4 =+ Area of triangle AOD = +—°2£

Processes 4 to B and C to D are parts of straight line
graphs of the form y = mx

Also P=%T (L=6)

= P « T. So volume remains constant for the
graphs AB and CD
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>T

So no work is done during processes for 4 to B and C
toDi.e., Wyp=Wcp=0and Wg-=P,(V-—Vp) = IR
(Te~Ty)

= 6R(2200 — 800) = 6R x 1400 J
Also Wpy=P\(Vy=Vp)=HR(T, - Tp)

= 6R(600 — 1200)=—6R x 600 J
Hence work done in complete cycle

W=Wy+Wsct+Wep+ Wpy
=0+ 6R x 1400 + 0 - 6R x 600
=6R x900=6x8.3x800=40kJ

28.
WIAB = ‘—PoVo, WBC= 0 and WCD = 4POV0
= Wipcp=—PoVo+0+4PV; =3PV,
29.
Wio=-( R0+ B0 )=-2 1,
2 2
2V,
Woc= @R+ B0 = spy,
7
WABC:‘ER)VO
30.
The work done by the gas

7
W=deV

7
W= [avav = %a(V; -7
i
V,=2V;=2(1.00m’)=2.00 m’
W= %[(5.00 atm/m%)(1.013 x 10° Pa/atm)]

x[(2.00m*)* - (1.00m>)*]1=1.18 MJ
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31

32.

33.

34.

35.

36.

37.

38.

39.

AU remains same for both path

For path iaf: AU=AQ—-AW =50-20=301J.
Forpathfi: AU=-30Jand AW =-13]J

= AQ=-30-13=-431].

Change in internal energy from 4 — B is

AU=£
2

=S QR X Wy- XV =2RF,

JLRAT = %(Pfo ~BY)

Work done in process 4 — B is equal to the Area cov-

ered by the graph with volume axis i.e.,
1 3
Wisp= 5(1:6 +2R) X2V -V = ‘Z‘E)Vo

Hence, AQ=AU + AW = %POV0 + %R)VO =6RV,

n=1-1k
Ty
n:ﬂ-ﬁ:g:(L)W
L Q0 IL-T,
=LXSOO=I6OOJ
(600 —300)
T, 400 1 w
’r,: —_—=]-——=— '_'T]:—
T 500 5 0
1 W
= —=—
5 0
= w=2-5x10*=12x10%s
55
. T,
Coefficient of performance K =
L-T,
(273-23) _ 250 _250_5

T (273+27)-(273-23)  300-250 20

I-T, (273+727)-(273+227)

T 273+ 727
1000500 1

1000 2

V14
a) —=—=3
(@ T-7

T’ =3T=3[40 + 273]K
=3x313K=939K
T=(939 - 273)° C = 666°C
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40.

41.

PM

(© P="pr

Density p remains constant when P/T or volume re-
mains constant.

In graph (i) Pressure is increasing at constant tem-
perature hence volume is decreasing so density is
increasing. Graphs (ii) and (iii) volume is increasing
hence, density is decreasing. Note that volume would
had been constant in case the straight line in graph

(iii) had passed through origin.

(a) Work done by gas in all four process is positive and in

order
W,>Wg>Wc>Wp
=  (c)is false

The change in initial energy U is same for all process.

Q,=U+W, (1)
Qp=U+ Wy 2
Qc=U+W, (3)
Qp=U+W, “)

Hence O, > 03> Q0c> Up

=  (d)is false

from equations (1) and (4)
Q4—Qp=W,=Wp

=  (a)istrue

from equations (2) and (3)
Op—Qc=Wp—Wc

=  (b)is false.

W
SEN

@@ T=T,+aV’= ﬂ=T0+aV3
nR
P=nR [§+aV2}
v

For minimum P, E =0
av i

W

~ Dearmomr(E
174 2a
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42. (¢) If Tis temperature of gas

AP

B(37)

3P frmmmmmmmeees

2P fo-mmms

| G c@3m

[P R S

<b-e--
N
<
=)
<

N

Y
<

at A4, then Tz =3T=T,

In process AB, AW = %’i

43. (¢) Coefficient of performance

- 260
L ___@B-13 _

K= = =
T, - T, T,-(273-13) T, -260

= 57,-1300=260 = 5T,=1560
= T,=312K—39°C

44. (c) AQ=AU+AW

_ AT _ (A9

= AW =(AQ)p AU—(AQ)P{I (AQ)le
- O P P
—(AQ)p[ CJ—Q [1 5] 5Q

v (AQ)p=Qand y= g for monatomic gas

45. (d) Riis the universal gas constant
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