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Question paper specific instructions
a9 9 % o fafdrse srgesr

1. This paper is divided into two Sections, Section-A and Section-B.
I gega &1 @si 7 fqaisa 2, @s-A v @s-B

2. Each Section contains four (4) questions.

Td% Te H =T UsH B

3. Candidate has to attempt five questions in all.

qdemeit I g usHl W Su} EEr B

4. Question Nos. 1 and 5 are compulsory and out of the remaining, THREE questions are to be attempted
choosing at least ONE question from each Section.

g9 & 1 3T 5 Ifvard 2 ol 9 gl ¥ q el I @ Sw ferae B,
Udd T8 A Th ST Pl B8 HET B |

5. Word limit in questions, where specified, should be adhered to.

ueAl § e i, el s R, @ ergaver fEar s e

6. The number of marks carried by a question/part is indicated against it.

g% U9/ 9rT & o o oie Sus @me fRu o ¥

7. Questions are printed in English & Hindi languages. In case of any ambiguity in translation
of any question, English version shall be treated as final.

% e el ol SfISH Al wiwieh H wur B U & orgae H fhe orewsear @ Rafy #,
IS FERIOT &HI & AFTH HFT A |
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Section A (T3 3)

Q1. Write critical notes on the following: [5x8 =40]
1(a) Flywheels

1(b) Maximum shear stress theory of failure
1(c) Role of plastics in Electrical vehicles
1(d) Taylor’s tool life equation

1(e) Endurance limit of a ferrous material

Q1. Freferfea o agat Are forfay:
1 (o) W ,
1 () FarreraT 7 Afeeay FaeAT 479 (shear stress) g
1 (=) farera ATt # carfeed Hi sy
1 (8) T T STHIT ST (tool life) THIFTT
1 (@) =g ward $F gt HAr

Q2. (a) A disc with a moment of inertia J=0.5 kg-m? is attached to one end of a shaft whose
other end is fixed. The length and diameter of the shaft are 310 mm and 32 mm
respectively. If the shear modulus of the shaft material is G =8.2 x 10* MPa, determine
the maximum shear stress developed in the shaft when the disc is subjected to a torque
290 cos 315t N-m, where t is the time. (20]

Q2. (31) ST=eT Ao 1=0.5 kg-m2 ATl U f2oF e % wF A & (=1 gt ¢ o gaar forer
fRere e 21 oz Fi wFaTE ST AT FwHer: 310 A i 32 et §1 7R o AT F7 FACA
HTIiF (shear modulus) G = 8.2 x 104 THHIT (MPa) g, T ez # fashfara ST A
AT (shear stress) fAaifia #%¥ 5@ f2¥F 290 cos 315t N-m F 2t & el 21, T t 79T 2

2(b) Explain the following: [20]

(i) Critical speed of a rotor dynamic system
(ii) Flyball governor

(iii) Pressure angle of a cam

2 () Frafafera & smear S
(i) TreT Tfsfter(dynamic) STl i Frgeaqot i
(if) FEATESTS T
(iii) # FT TTF (pressure) T (angle)
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Q3. (a) Consider a closely wound helical spring of radius R loaded by a force P. The spring
consists of n turns of wire with a wire radius r,. Derive an expression for the spring

constant. Denote the shear modulus of the material as G and moment of inertia as |. [20]

Q3.(¥) T ‘P’ T &1 [T T, radius ‘R’ F TF TF2T O (helical spring) 77 fa=T #71
B & a2 BgT 1’ & ' A & ' " 81 fRuwiE & o us e ure w5 Ay
F ATETI /G H1 G’ 3T TEed oot &1 | | fAsfug 21

3(b) Write short notes on the following: [20]
(i) Combined bending and torsion of a circular shaft

(i) Euler buc'kling of a column

(iii) Biaxial state of stress of a thin walled pressure vessel

3 () Mferfaa o g@fer Tiew ford:
(i) T TTATHTL ATHE (circular shaft) T H4F bending T tension
(ii) FIH FT TAT (Euler) THIT :
(iii) Trereft FaTT ATAT pressure vessel T T (stress) F¥ fZarefiT (biaxial) Rafx

Q4. (a) Give an outline of demand forecasting by linear regression analysis. List all metrics of

forecasting errors. (20]

Q4. (37) I Sfaerae fAEgwor g AT qatqAT i ®9@T 3| Q@A el & g7 afearq
(metrics)ﬁiﬁﬁml

4.(b) Explain the following: [20]
(i) Line balancing of an assembly line

(i) Job shop scheduling

(iii) Economic Order Quantity Inventory model

4. (7) Fraferfaa it sameT w4

ii) STier erf eregferT

-
(i) STHAAT AT FT AT HLAA
(
(iii) =T srer wraT T AT
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Section B (@2 T)

Q5. Write critical notes on the following: [5x8 =40]
(a) Psychrometric chart
(b) Rating of fuels in Diesel engines
(c) Combined cycle power plants
(d) Fourier law of heat conduction

(e) Stirling cycle
as. Frafefea o sgaget A fafea:

(1) ETEFIATEF (Psychrometric chart) =12 \
() STt ZoAt & ot Ay I ]
GIERE A EEEIRE] :

(T) FOAT T T FeAT a9

RIRARRICED

Q6. (a) Explain Seebeck effect and Peltier effect. Give applications of these effects in thermal engineering.
Q6. (3F) T T S AR T Ay s F3) qu SRat i o waret Fr g o 20

6. (b) Discuss the following: [20]
(i) Concept of Availability in thermodynamics
(ii) Mach number and compressibility

(iii) Joule Thomson effect

6. (@) FRaferfea or ==t w1

(i) ST § ITTegdT T SATLTLON
i) &% (Mach) H&aT T Hfr=ar
iii) ST THET I

(
(

Q7. (a) Air behaving as an ideal gas (with universal gas constant R=8314 J/kmol K) at 25 bar
(P,) and 50°C enters a converging-diverging nozzle having the exit cross-sectional area A,
= 0.0006m? with negligible initial velocity. The flow is isentropic. Calculate the mass flow | :
rate (kg/s) and the linear velocity (m/s) at the exit if a) exit pressure P, is 15 bar b) exit }
pressure P, is 12 bar. Given that g. = 1 (kg-m)/(N-s?), and C,=32kJ/kg mol K, C,=20.84kJ/kg
mol K and M = 29 kg/kg mol for air. [20]

Q7.(3F) 25 AT (P1) 3T 50°C ¥ U Argel i (ATt i3 fRovi= R=8314 J/kmol K & &T) &
=T SR FA ATeAT AT Ueh ATHTCOT-ATHTL AT § Ao FA1 ¢ Forarehr (e -
FATATIT &5 A2 = 0.0006m2 & T 3 7 (negligible) &, TaTE AHITTHeaeT
(isentropic) 2. T 7% ZeaT waTg 2% (FFar/ase) e ¥ 3 (wa/am) 1 7o #,
& T 2 % ge = 1 (kgem)/(N+s2), #IT Cp=32kJ/kg mol K, Cv=20.84kJ/kg mol K 3T

M = 29 kg/kg mol 24T & e

“)



i

prepp

Your Personal Exams Guide

7. (b) Discuss the following: [20]
(i) Classification of heat exchangers
(i) Dry bulb and wet bulb temperatures

(iii) T-S diagram of vapor compression refrigeration cycle

7.(@) Fafafe o ==t 4
(i) BT TEFTRSTH T A6
(ii) T T 3T AT (wet) Fa FHT ATTHT
(jif) AT g woftae = 7 A-uw arE

Q8. (a) In a Reversed Carnot refrigeration system of 1 TR cooling capacity running on perfect
gas, heat is absorbed at -10°C and rejected at 50°C. Find the Coefficient Of Performance
(COP). The maximum pressure ratio is 5 and the pressure at inlet to the isentropic
compressor is standard atmospheric pressure. Take C, =1.005 kJ/kg-K, R=0.287 kJ/kg-K
and ratio of specific heats is 1.4. [20]

Q8.(31) TT%e T 77 FeA areit 1 a7 oftaers erwar it frae #wte geftas yorret 7, w7 -
100C T7 AT ZreT & 3% 500C T GTFST FT &F ST g1 T T i (HeiredT) 1 F71
AfAFaT T9TT (pressure) ATITA 5 § AT ATTHITAF FIHL & I I dTd HIAF ATIHSATT
Z4T (pressure) 81 Cp =1.005 kJ/kg-K, R=0.287 k)/kg-K & 3 farfereg oaT &7 srqama 1.4 2

8. (b) Write short notes: [20]
(i) Heat recovery steam generators
(i) Impulse and reaction turbines

(iii) Part load operation of a power plant

8.() wferm Arew ford:
(i) e Frrad &m ST
(ii) ST (impulse) AT gfAfFaT (reaction) Tz
(iii) FarsTeft == =T erifors e H=Te
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