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Time : Three Hours Max. Marks : 8&% 

Instructions to Candidates : 
6' 

z-9' ,k- 1. Do not write anything on question paper except Seat No. .d', 
2. Answer sheet should be written with black ink only. Grqph or 

diagram should be drawn with the same pen being ,.$ed for 
writing paper or black HB pencil. .J.w? 

3. Students should note, no supplement will be provi 
4. All questions are compulsory and attempt any 

b, c from each questions. ,?/ 
5. Design data book is allowed. 6 ,' 
6. Use of non-programmable calculator is allow>%. ,, 1- 
7. Assume suitable data, if necessary. 

UNIT - I 9 +  

\) 

1. a) The load on a bolt consist of an axial pull of 10 kN together with a 8 
transverse shear force of 5 kN. FindA$he diameter of bolt required 

' a \  according to - \, 

i) maximum principal stress thear'y. 
Pl .  j 

ii) maximum shear stress theqfy 

iii) maximum principal strai,n theory. 

iv) Maximum strain eniF<&y" theory. 
< "\> 

Take permissible tens,i/e stress at elastic limit = 100 lVlPa & 
Poisson's ratio = 0.3: 

I 

b) Design a Knuckle joint to transmit 150 kN. The design stresses may 8 
be taken as ~9 MPa in tension, 60 MPa in shear and 150 MPa in a 
compressio~n'. 

c) Discuss the design procedure of spigot and socket cotter joint. 
, 

8 



UNlT - II 
2. a) A mild steel shaft transmits 20 kw at 200 rpm. It carries a central 8 

load of 900 N and is simply supported between the bearings 2.5 
meters apart. Determine the size of shaft, if the allowable shear 
stress is 42 MPa and the maximum tensile or compressive stress is 
not to exceed 56 MPa. What size of the shaft will be required, if it is 
subjected to gradually applied loads ? @ 

b ,-Q 
b) Design and draw a cast iron flange coupling for a mild steel shaft 8 Q* 

transmitting 90 kw at 250 rpm. The allowable shear stress in the (G'L 
shaft is 40 MPa and the angle of twist is not to exceed 1 in a length 
of 20 diameters. The allowable shear stress in the coupling bolts i8 
30 MPa. 

c) Explain : 
i) Woodruff key. 4 

ii) ASME Code. 4 
UNlT - 111 4 < ,, $/ 

<$"/ 
3. a) A rectangular cross-section bar is welded to a sqp$ort by means of 8 

fillet welds as shown in fig. below. ~etermine,tKB"size of the welds, 
if the permissible shear stress in the weld i d d i t e d  to 75 MPa. 

I L. 

9% " 
<;* 

- - [55r ai9 4 \2 -* 

"100-' qw 

<\" 3- 
All d~mens~ons are In mm , < 3, 

b) The bracket as shown in the'fig below, is designed to carry a dead 8 
weight of P = 15 kN, whet'sizes of the fillet welds are required at 
the top and bottom of th'e bracket ? Assume the forces act through 
the points A & B. The helds are produced by shielded are welding 
process with a peri?ssible strength of 150 MPa. 

' ? 

All d~mens~ons are In mm p 

- 041 



c) Explain : 
i) Stresses in threaded joint. 
ii) Locking devices. 

UNIT - IV 

4. a) Design a spring for a balance to measure 0 to 1000 N over a scale 8 
of length 80 mm. The spring is to be enclosed in a casing of 25 rrlm 
diameter. The approximate number of turns is 30. The modulus of 
rigidity is 85 k ~ l m m ~ .  Also calculate the maximum shear stress 
induced. 

b) A single cylinder double acting steam engine develops 150 kw a fg '  8 
mean speed of 80 r.b.n~. The co-efficient of fluctuation of enecg$is 
0.1 and the fluctuation of speed is + 2% of mean speed. If th&%"ean 
diameter of the flywheel rim is 2 meters and the hub Fspokes 
provide 5% of the rotational inertia of the wheel, find ;tpdinass of 
the flywheel and cross-sectional area of the rim. Assuy*$the density 
of the flywheel material as 7200 kg/m3. ,, 0 

, <$/ '.& c) Explain : *\ /->\/ 8 
i) Co-efficient of fluctuation of speed. < 1 

r 2 
P 

r )  
ii) Co-efficient of steadiness. \ / 

iii) Co-efficient of fluctuation of energy. '3 

, , 
iv) Stress in flywheel rim. ( i :, 2 /  

(, 

5. a) Explain : an 
<">>\ 

i) Notch sensitivity. \ > 
ii) Notch sensitivity factor. 

b) Explain : 2 \ 
I 

i) Stress concentration. 
ii) Stress cgri\centration factor. 

i 

c) Explain :I. 
1 

i) Soderberg line. 
ii) Goodman line. , ************ 
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Instructions to Candidates : 0% 
1. Do not write anything on question paper except Seat No. 
2. Answer sheet should be written 

diagram should be drawn with the 
writing paper or black HB pencil. 

3. Students should note, no supplement will be provi 
4. Solve any two bits out of a, b, and c in each 
5. Draw neat sketches wherever necessary. 
6. Assume suitable data, if requited. 
7. Use of non- programmable calculator is 

\c3 
\& 

1. a) Derive an expression for efficiency a__nd mean effective 
C", J 

pressure for Otto cycle. 

b) a) Differentiate air standard c,y;fe & actual cycle 
b) Define the following. ' 

i) Volumetric efficiency:,' 
ii) Pumping losses. \ ' 

:> 
\:\ 

c) An engine ope rating,^^ diesel cycle, has the following data. 
Maximum temp. - 12,?7~ C 
Exhaust temp. - 4&i0 C 
Ambient condiq6ns - 1 bar, 37OC 
Air consump~:i%$- 2 kglmin. 
Estimate i)\&ompression ratio 

,it)'Power output. 
J "  2\ iii) Air standard efficiency 

Aspume cp =I .005 KJIKg K and Cv = 0.718 KJI kg K. 
\ 

2. a) i) What are the requirements of a good carburetor. 

ii) Explain valve overlap in detail. 



b) With neat sketch solex carburetor. 8 

c) i) Draw valve timing diagram for 4 stroke cycle diesel engine. 4 
ii) With neat sketch explain MPFI. 4 

3. a) i) With neat sketch explain water cooling in I. C. engine. 4 
ii) Differentiate Battery ignition and magneto ignition 4 @ 

Clb 
b) i) What are the requirements of good lubrication system? 

no 
4 

ii) What are the advantages of supercharging? 

c) What is lubrication? Explain splash lubrication system in d e t a i l e  8 ,o 
4. a) Explain combustion Phenomenon in SI engine. 6 8 

% 
b) What are the factors affecting ignition lag in SI engine,-+ 8 

?U 
c) i) Cornpare knock in SI & CI engine. r.$. @ 4 

ii) Explain cetane no. </ \i 
/,,+*+ 

4 

5.  a) With neat sketch explain Morse test. 
P \\\"./ 

,,..\%/ , . 
8 

/,. -\; "1 

b) Write short note on h.,,,,? 
, , >'‘3 8 

i) EGR system. ii) I. C.,&ingine ', .: pollutants. 
'. --$ 
C,, 

c) During the trial of a single cylinder,"%gur stroke oil engine, the 8 
following results were obtained&:: 
Cylinder diameter = 20 cm =,' 
Stroke = 40 cm ,,.\, .) 

Mean effective pressure =6 'bar  , !, 

Torque = 407 NM ..,, .. 

Speed = 250 rpm ;, pt 

Oil consumption = 4<&/hr. 
Calorific value of fg:.@l = 43 MJlKg 
Cooling water f18y;rate = 4.5 Kglmin 
Air used per K.q-:of fuel = 30 kg. 
Rise in cooli$&'water temperature = 45OC 
~ e m ~ e r a t u ~ t ~ ~ o f  exhaust gas = 420°C 
Room te,&$erature = 20°C 
Specificyheat of exhaust gas = 1 KJI Kg K 
Speq,if.ic heat of water = 4.18 KJlKg K. 
Ficd.?IP, BP & Draw up heat balance sheet in KJI hr. 

. , 

, . <  , s 
.. . **************** 
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Instr~~ct ions to Candidates : 
1. Do not write anything on question paper 
2. Answer sheet should be written with black 

diagram should be drawn with the same pen 
writing paper or black HB pencil. 

3. Students should note, no supplement will be 
4. Solve any two bits from each question. t",) 

5. Use of non programmable calculator is allowed& 
v 

\f 

1. a) Explain principle of motion economy on th,d~&kis of use of the 8 
I I 

human body. 
3 

4" 
b) Define work measurement and rate ~hwork ing .  What are the 8 

uses of work measurement? List th&?echniques of work 
measurement. 

r': 
U 

+ \ 

c) Define the allowance in time,shdy. Find standard & normal 8 
time if avag observed time 4 ~ 1 8 . 6  min. with performance rating 
is 0.95 and allowance fradffon is 0.125. 

2. i \ a) Explain process layo$&. Give advantages of process layout. 
Y ,  

8 
ox\ 

b) Define material h$kdling. What are the objectives of material 8 
handling? List KT l$&tation , of automated material handling 
system. <_ ckyy , 

i :%Y 

c) Explain lifting technique in safe manual material handling. 8 



3. a) What do you mean by industrial psychology? Explain objective 8 
of industrial psychology. 

b) Explain stages of group development. What are types of 8 
groups? 

c) Explain Hawthorne effect. What are the major phases of 8 Q 
Hawthorne experiment? Define types of industrial fatigue. -Q b 

P3-3 

b) Explain principles of safety management. Define industrial 
hygiene and occupational health. 

c) Define i) Motivation communication 

ii) Safety performance monitoring L<> .I&,s' 
// 

iii) Accident investigation and reporting 0 
r,, 4 q-) 

5 .  a) Explain the strategies adopted in natural disasfers , -,,, Y in detail. 8 
., t. ,, / 
i : 

b) Explain i) Safety in hydro power plant. .L-.'' 
< ..,,\ ") 

d"> .,< 

. . 1, '1 

11) Safety in nuclear power pI,&;nt. ..-,-.. 

3 

c) Explain any one man-made disa,sFer. Define and give the 
,\I 

8 
causes and effects. ... &..: . \, . 

\ e. ' x,,, z 
(\< .'. '. 

***&*$******** 
i I 
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Instructions to Candidates : 7 1  

Q"." 
1. Do not write anything on question paper except Seat NO..& 
2. Answer sheet should be written with black ink only. $apdhfor 

diagram should be drawn with the same pen b e i y ~ k  se or 
writing paper or black HB pencil. Cb 

3. Students should note, no supplement will be p roy iad .  
4. Solve any two sub questions from each ques$& 
5. Use of heat transfer data book is allowed in edamination. 

,A,." , t : 
1. a) Derive Three dimensional steady state heat,c$Aduction equation 8 

without heat generation for Cartesian co-ql;bnate system. 
< \  -. .. 

b) An industrial Freezer is designed to operate with an internal air 8 
temperature of -20°C, when an extern<gl air temperature is 25°C. 

The internal and external heat t ra?pkr  coefficients are 12W/m2K& 
\ 

8 W/m K , respectively. The wall ofithe Freezer consists of ir~ner layer of 

plastic (K = 1 W/,K), 3 mm thicqand an outer layer of stainless steel 

(K = 16 W/,K ), 1 mm thick,I4'layer of insulation material 
' \ 

(K = 0.07 W / m ~ ) i ~  sandwitched between these two layers. Find the 

thickness of the insu~afion're~uired to reduce the heat loss to 15 W/m2 . 
/ \ ' , 

c) A steam pipe of 5,:dm ID and 6.5 cm OD is insulated with a 2.75 cm 8 
radial thickness df insulation (K = 1 .I W/,K). The surface heat 

' V  

transfer coefiicknt for inside 8 outside surface are 4650W/m2K 8 

1 1.5 W/m2K . The thermal conductivity of pipe material is 45 W/mK. If the 
steam tehperature is 200°c & ambient air temperature is 25"C, determine: 

/ \ 

i) b a t  loss per meter length of pipe 

ii) overall heat transfer coefficients based on inner & outer surfaces. 
















































