Engineering Daily 19 [Set 03] EV - Answer Sheet

Thermodynamics

Negative Marks: 0.25

NCS/

Time: 1 Hour

ACHIEVE

Total Marks: 50

MCQ 50 marks Tl = M =700 K
1. (C.14.29°C Increase =700—-466.67 =233.33 K
Explanation: In winter, ms(100 —0;) =P t; 9. A.25.45°C
In summer, ms(100 = 62) = Pt Explanation: m;s;A0 = CA0O’
ms(0z ~0p) - b~ t) 0.4 x 130 x (80 — 0) = 520(6 — 20)
02 =01 = {5500 = 14.29°C 80— 6 = 100 — 200
2 B.171429m 6 = 3p =25.45°C
Explanation: mgh = m xm X 1¢ 10. B. 0.215 atm
h = 009:3.36x107 %%6”05 Explanation: P, V|’ = P,V,'
=1714.29 m 1 x V" =P,3V)'*
P, =3"14=0.215atm
3. A.100J
Explanation: y = g—f; = ECCIV’% = 8_3 1.~ A. 2000 J
Qv = Qp _ 140 Explanation: Engine: =1 — % =04,
A LA W =0.4x 1000 =400 J
= 1007 Refri K = = 20 =
gerator: T 5 T 300250 0
4. C. Positive Q, =KW =5x400
Explanation: Reversible process: AS =0 =2000J]
Irreversible and spontaneous process: AS =
(+)ve 12. A. 26.67°C
Explanation: 1m,,v? = mj;,,sA0
5. D. becomes 11.31 times the initial AQ = 0.5%1200x20°
Explanation: P/ YT/ =P 17YTY [20xas0
T\ ™ 300\ 77 =26.67°C
= _1 =
P2=Pi(3) " =P (i) 13. B.4529.62J
= 23'5P1 = 1131P1 v—1
Explanation: T, =T (2/4) =300 X
6. A.820J 104 ?
Explanation: Along ab, AV =0, so AU; = (5) ;227'357 K
Q-0=200J W—n 7(T1 —T2)
Along bc, AU, = Q—-PAV x8. 314(300 227.357)
=800—6x10%x (4x 107 —1x107) 29.62J
=800—180=620J 4. D. 23473 JK-!
AU =200+620 =820 J Lo -
Explanation: AS = msIn T
7. B.416.3°C
. o , =3 %4200 % In (333)
Explanation: Energy lost = m(600~ — — 93473 JK-!
3002) = 135000m J '
Heat produced = 0.4 x 135000m = 54000m J 13- C.17.29kJ
_ _ 54000m LW = v
AD =18 = e Explanation: W =nRT In (V?)
—416.3°C =5x8.314 %300 % In (‘1‘—8)
8. B.233.33K =17288.5J =17.29kJ
Explanation: n=1— T—f =T = IT_—zn 16. C. —185.25°C

T, = 22 =466.67K



17.

18.

19.

20.

21.

22.

23.

Explanation: 18690 = Pi’e;lip
0 = 23760 100°C
=—185.25°C

B. 3000 W

Explanation: P = % — 3(Qi—Q)

_5%(3.0x10°-2.1x10%)
- 1.5
= 3000 W

D. 75.06 JK!

Explanation: 1 x 4200(100 —0) = (1.5 %
4200 + 0.3 x 400)(6 — 20)

420000 — 42000 = 64200 — 128400

0 =51.64°C =324.64 K

AS = 6420 In 32454 + 4200 In 32254

203 373
= 658.30 —583.24
=75.06 JK!
B.111.7 ms™!

Explanation: The entire kinetic energy of the
gas is converted into internal energy.
lmvZ=nCyAT;n=1mol,m=4x103 kg
s CV - %R

Ix4x103 xvi=1x3x8314x2

vi = 12471

vo=111.7 ms!

A.344.6 K, 42.6%
Explanatlon TV, ' =TV
T, = (1) x 600 = 3446 K

n = (1-288) x100% = 42.6%

C.1.05x10°J

Explanation: W =PAV =103 x 0.3 =3 x
10*J

Air 1s diatomic, f =5

AU =32PAV =75x10*]

Q=AU+W =1.05x10°J

C.1.013 x 10°
Explanation: W = PAV
=2.026 x 10° x (50.5 — 50)

=1.013x10°J
A. 8729.7J
Explanation: B—A (isochoric): %B = % =

Tp =400 % ;& = 100K
Te =T, = 00K
C—B (isobaric): Q =nCpAT =1 x 2 x

24.

25.

26.

27.

28.

29.

30.

31.

8.314 x (100 — 400)
=-8729.7J
Heat rejected = 8729.7 J

D.Vvs 4

Explanation: PV =K =V =K - P%
So the graph of V against -
through the origin.

P vs Vis a hyperbola; PV vs P is a horizontal
line.

B.1.44 JK!
. _ 4
Explanation: n = 35

nR In 2
AS=2="2"% _yRin4

=0.125x 8314 xIn4
=144 JK!

is a straight line

=0.125 mol

(]

1 — 420 =

Explanation: npeat 0

:iXL:
0 0.6

3
10

(=]

1
2

D. 1947.75J
Explanation: W, = nRT In (%) =
PiViIn2=1500 % 0.693 =1039.72 J

vV 1) 0.4
T,=T, (—L) =300 x (1)* =227357K

_ PV, _"1500
nR =+ = 50 =5 JK!
W, = nR AR (T, —Ty) = g5 X 72.643 =908.03 J
W = W1 + W, = 1947.75 J
C.9.11 x10*J
_ _ 213 _
Explanation: K = T T2 = 55573 = /378
_Q _ mL
K=%=>W=+%
_ 2x336000
7378
=9.11x10*J
C.-38743 JK!
273 _ ml
Explanation: 2?38 211313s6101(1)0323 375
=2x42001n 53 5
=—1412.7-2461.5
=-38743 JK!
B. 2.0
e K = Q2
Explanation: K Q1—2Qz
_ 600 _
= 550600 _ 20
A. 122°F



32.

33.

34.

3s.

36.

37.

38.

39.

Explanation: ;22 = 264

% = 15024 =0.5

F =122°F

D. 2.48 kms™!

Explanation: 2 X %mvz =2m(s;A0; +1¢ +
swAOy + lv)

v2 =2(2100 x 20 + 336000 + 4200 x 100 +
2268000)

vZ =2 x 3066000 = 6132000
v =24763ms ! ~2.48 kms™!

D.958 ¢
Explanation: Q;.. = m;(2000 x 10 + 3.34 x
10%) = m; x 3.54 x 103

quice =0.3x4186 x27 =33906.6 J
m; = 25004 =0.0958 kg

=958¢g

C. 0.196°C

Explanation: mgh = msA©O

— gh _ 9.8x84
AQ =& 4200

=0.196°C

A. 6.0 kJ

Explanation: n=1—-7=1-
W =nQ; =0.2x3x 104
=6000J =6.0kJ

B.3.40 x 10* JK!
Explanation: AS = msIn —l + ol

T,
—5%x42001n 38 + 22 26X106

1274273 _
2274273 0.2

313 373
=3682.9 +30294.9
=3.40x 10* JK!
C.47°C

— T T, _ 4

Explanatlon =1- Tf = T? =2
2 _ T,—80 4 4 80
g - 1 %I‘_l — 1 - 5 + Tl
T, =400 K
T, = % x400 =320K = 47°C
C. 66.7%

Explanation: Q, = Q, % = 1800 x 55 =
1200 J; Wy =600 J
Q3—Q2T3 — 1200 x %=6OOJ;W2=

600 J
_ WirW, _ 1200 _
M= = 1500 = 66.7%

C. CP =4R

40.

41.

42.

43.

44.

45.

46.

47.

Explanation: Cp = X2 = i= = 4R

CV=%=3R

A.20%x10°J
Explanation: % = 8?

Q=21 x30x 10°

=20%10°J

B. 6.62 cal K™
Explanation: AS = AS; + AS, =

Mice lf
273

273
MiceSice In 555 253 +

_ 273 | 80

=20 (O 5In 253 T 273)
=6.62 calK !
A.26PV

Explanation: If the radius is tripled, the
volume becomes 33 = 27 times.

W =PAV =PQ7V - V)

=26PV

A. 1.48
Explanation: Cy =

2x3R+3x3R
—I= 2= =21R

CP =CV + R =3.1R

_ 3.1R _
'\{—m—148

n,Cy, 1m0y, _
ni+ny

B.1.21x10°]J

Explanation: Q = ml; + msAO + ml,

= 0.4 x (336000 + 4200 x 100 + 2268000)
=1.21x10%7J

D.202.14 K
Explanation: 273 e = sz
T = B2 x273.16

= 202.14 K

B. 927°C

Explanation: A sudden compression is an
adiabatic process, so T\ V' ' = T,V
Here, T =27 +273 =300K

and for a diatomic gas, y = 1.4

So, T, =300 x (32)%4 =300 x 4 = 1200K
Therefore, T, = 1200 — 273 = 927°C

D.Uc =Up > Ux

Explanation: The internal energy of an ideal
gas depends only on temperature, not on
volume.

Here, B and C are at the same temperature (
80°C)



48.

49.

50.

So, Ug = Ug

Again, A is at a lower temperature (60°C) than
Band C

So, Uy <Ug

Therefore, Uc = Up > Uy

B. Tc>Tg >Ta

Explanation: For an ideal gas, PV =nRT
Here, n and R are constants

So,PV «T

That is, on a P-V graph, the farther an
isotherm lies from the origin, the greater its
PV value

Therefore, Tc > Ty > Ta

D. 54.26°C

Explanation: Let the temperature on the
Celsius scale be C

We know, 1%();—00 = 3(8—:1

Here, the thermometer reading is X = 55
So £ 554 _51
> T00 94 o4

Therefore, C = 3¢ ~ 54.26°C

C.277.7°F

Explanation: Let the Celsius reading be C
Given, K = 3C

Again, K = C +273

So,3C =C +273

or, 2C =273

Therefore, C = 136.5°C

Again, F = %C +32

So,F = % x 136.5+32=1245.7+32
Therefore, F = 277.7°F



