
Serial No. (..___3_9_2_8_1..J] ( D-RSR-L-ZRA) 

MECHANICAL ENGINEERING 

Paper-1 

(Conventional) 

(Time Allowed : Three Hours) (Maximum Marks : 200) 

INSTRUCTIONS 

Candidates should attempt any FIVE questions. 

Each question carries 40 marks. 

The number of marks carried by each subdivision of 

a question is indicated at the end of the subdivision. 

Answers must be written only in ENGLISH. 

Assume suitable data, if necessary, and indicate 

the same clearly. 

For air, R = 0·287 kJ/kg-K, C = 1·005 kJ/kg-K, 
p 

y = 1·4, M = 28·966 kg/kg-mole. 

Unless otherwise indicated, symbols and notations 

have their usual meanings. 

1. (a) A pressure cylinder of volume V contains air at 

pressure p
0 

and temperature T 
0

. It is to be filled 

from a compressed air line maintained at 

constant pressure pi and temperature TI" Show 

I 
••••• 
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that the h:mpcr"ture of the au m the cyhnder 

after it ha.<; been ~hargcd to the pressure of the line 
l $ g1 Vt:Yl by 

-, '(' =: . 

l ' - l 10 

(b) Con!;.ider an -.;ngme tn outer space which 

operate>< on tho;o c,,rnot Cycle. The only way in 

which he«t cun be transferred ftom the engine 

is by radi..;.tion 'fhe rate at which heat Is 

radiated i:!< proportional to the fourth power of 

the absolute temperature and to the area of 

the radiatln!! sux·f.tce. Show that for a given 

power output ,end a given T 
1

, the area 

T 3 
of the rada .. tor wilt be a minimum when T'-- ., 4· 

I 

10 
(c) A lc:c,d Mor.-.~'e b:..tttcry used in an automobile 

is abh: to d .. livcr S 2 MJ of electrical energy. 

Thb energy b av.,ilable for starting the car. 

Let com pr..::r.scd .ar be com.idc:red for doing 

an equivalent amount of work in starting the 
car_ The comprc;;.sed air is to be stored at 

2 (Conus.) ....... 
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7 MPa, 25°C. What is the volume of the tank 

that would be required to let the compressed 

air have an availability of 5·2 MJ ? For air, 

pv = 0·287 T, where T is in K, p in kPa, and 

v in m3/kg. 10 

(d) Obtain an expression for the specific work 

output of a gas turbine unit in terms of 

pressure ratio, isentropic efficiencies of the 

compressor and turbine, and the maximum and 

minimum temperatures, T 
3 

and T 
1
• Hence show 

that the pressure ratio r for maximum power 
. p 

is given by 

10 

2. (a) An engine fitted with a single jet carburettor 

having a jet diameter of 1·25 rom has a fuel 

consumption of 6 kg/hr. The specific gravity of 

fuel is 0·7. The level of fuel in the float 

chamber is 5 rom below the top of the jet 

when the engine is not running. Ambient 

conditions are 1 bar and l7°C. The fuel 

jet diameter is 0·6 rom. The discharge 

coefficient of air is 0·85. Air-fuel ratio is 15. 

3 (Contd.) 
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Determine the critical velocity of flow at 

throat and thc throat diameter_ Express the 

pn:ssure at throat m mm of water column. Neglect 

compresstbdtty effecL Assume discharge 

coefficient of fuel flow is 0·60. I 5 

(b) Find the percentage increase in the efficiency of 

a Diesel Cycle havmg a compression ratio ·r· of 

16 and cut off ratio ·r • is I 0% of the swept 
' volume. if C decrease by 2%. Take C ,_ 0·717 

v v 
kJikg "K and y · · I A. IS 

(c) J-.xpiain the knocking phenomenon in a Cl engine. 

Compare tt with that of SI engines. Discuss the 

eflcct of operating variables on delay period and 
du:sel knock lO 

(a) A steel pipe having internal diameter of 2 em, 

outer diameter of 2·4 em and thermal 

conductivity of steel of 54 W/mK carries hot 

water at 95°C. Heat transfer coefficient 

between the inner surface of steel pipe and the 

hot water is 600 W!m 2 K An asbestos 

insulation with thermal conductivity of 

0·? W/mK and thickness 2 em is put on the 

steel pipe. Heat is lost from the outer surface 

of the asbestos insulated ptpe to the 

4 (Contd.) 
••••• 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


surrounding a!f at 30°C, 

coefficient for the outer 

insulation being 8 W /m2K. 

Determine: 

heat transfer 

surface of the 

(i) The rate of heat transfer per meter length of 

the pipe. 

(ii) Determine the temperatures at the inner, outer 

surfaces of the steel pipe and the outer surface 

of the insulation. 

(iii) What do you understand by the term 

"critical radius of insulation" ? What is 

the value of critical radius in the above 

question ? What is the rate of heat loss, 

if thickness of insulation were to 

correspond to critical-radius ? Comment on 

the results. 1 0 

(b) Define and discuss the physical significance of the 

following :-

(i) Nusselt Number - Can it be less than 1 ? 

(ii) Prandtl Number - What does it signifY ? 

(iii) Biot Number - How does it differ from 

Nusselt number? 

(iv) Thermal diffusivity. 

(v) Fin effectiveness. 

5 
••••• 
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-· ----------------------

(c) (i) State and explain Lambert !aw. How is it 

used in radiative heat transfer calculation ? 

For a diffused flat surface having emissivity 

of 0·7 at a temperature of 800"C, calculate 

normal intensity of radiation. 

What would be the intensity of radiation 

at an angle of 30~ with respect to normat 
direction? 

(ii) For a very long semicircular duct 

having surface areas A
2 

and A
1 

as shown 

below: 

~ SemicircularSurf<OeeA, 

.I 

Fl.:;t Surface A 
' 

Determine shape factors F
12

, F
21

, F
22

• 10 

(d) (i) What is fouling in heat exchangers ? 

How i& it specified ? How does the fouling 

affect the rate of heat transfer in heat 
exchangers ? 

6 (Conut} 
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(ii) Distinguish and differentiate between 

direct transfer heat exchangers and storage 

type heat exchangers with the help of simple 

sketches giving their advantages and 

disadvantages. 10 

4. (a) A refrigeration system is to be designed for a 

cooling capacity of 7·5 tons of refrigeration at 

saturation pressure corresponding to ..,-20"C. It uses 

refrigerant R-22. Condenser pressure is to be 

corresponding to saturation temperature of 40°C. 

The refrigeration system uses a liquid-vapour 

regenerative heat exchanger. The refrigerant 

vapours coming out of the evaporator are 

·superheated by 5°C and then pass through the 

regenerative heat exchanger to cool the liquid 

refrigerant coming from the condenser. The 

temperature of the refrigerant vapouts at the exit 

of hea! exchanger is 20°C. The liquid refrigerant · 

is subcooled to 36"C at the exit of the condenser. 

Make a sketch of the system and represent 

it on P-h and T-S diagrams. 

7 (Contd.) 
••••• 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


The syst<::m uses t\.\<o single-acting cylinders 

with bore to stroke ratio of 0·8, speed of 

compressor ts 1420 rpm. clearance factor for 

compressors is 0 04 and polytropic index of 

compression is 1·1. Mechanical efficiency of the 
compressor is 0·8. 

Determine : 

(i) temperature of liquid refrigerant at the exit 

of regenerative heat exchanger, assuming 

specific heat of the tiquid to be 
1·37 kJ/kg K. 

(ii) mass flow rate of the refrigerant. 

(iii) the tt>mperature of the refrigerant 

vapours at the exit of compressor, 

assumir:e; ideal gas behaviour in the superheat 

region, specific heat of refrigerant vapours 

in the superheat region may be taken as 
0·85 kJ/kg K. 

(iv) Power input to the compressor. 

(v) COP of the system. 

(vi) Voiumetric t:ff:ciency of the compressor, 

and 

8 (Contd.) ...... 
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(vii) Bore and stroke of the compressor. 

Sat. temp 

t
5 

(°C) 

-20 

40 

(b) 

The following properties of R-22 are given : 

Sat. pressure Sp. Vol.of Enthalpy ( kJ!kg) 

P
5 

(bar) Sat. vapour 

(m 3!kg) 

2-448 0·0928 

15· 335 0·0!51 
. 

Sat. Liquid 

hr 
177·4 

249·08 

s at. vapour 

hg 
397·5 . 

415·95 

For superheated refrigerant vapour at 2·448 bar 

and saturation temperature of -20°C 

(i) 

Temperature Specific volume 

oc (m3 /kg) 

-15 0·0951 

20 0·1107 

Discuss the measurement 

En 

k 

thalpy 

J/kg 

400·7 

423·9 

of . 

20 

temperature by means of a wick-c 

wet bulb 

overed bulb 

ted to dry­

umidity of 

ors does it 

of a thermometer. How is it rela 

bulb temperature and specific h 

moist air and on what other fact 

depend? 

9 (Contd.) 
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(ii) Def1ne thcrmod y mun ic wet bulb 

tcmpcr..:.t:ur" How '"' ll det<:rmined ? How 

does it differ from measured wet-bulb 

tcmp~r-.!.r-u.rc ') 10 

(c) How do you ddcnt; dl<:ctt 'Yc temperature as 

an indcx of comfort ., On "'hat factors does 

it depend ? What optimum ins1de design 

conditior.s an: rccommendcd for comfort for 

summer aircondltiomng tnduding ventilation 

n::quircments 7 10 

S. (zl A hydraulic lift of tht: typ.: commonly used for 

greasHtg automobiles consists of a 280 mm 

diameter ram th,,t "!ide,. in a 280·18 mm 

cytinder. The ;cnnuLtr spac.: bctwec:n the ram 

and cytind.:r is fd'cd with oil having a 

kinematic vi'>coslty of 0 00042 m 2 /s and 

specific eravity of 0·86 >f the rate of travel 

of the ram i'> 0·22 mis. find the frictional 

resistance wh~rt 2 m of tb.., 14m is engaged m 

the cylinder. 5 

ro {Contd.) ••••• 
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(b) A solid, half-cylinder-shaped log of 0·48 M 

radius and 2·5 m long, floats in water with the 

flat face up. 

(i) If the immersion depth of the lowest point 

is 0·3 m, what is the uniform specific weight 

of the log? 

(ii) The log tilts about its axis (zero net applied 

force), by less than 22". Is it in stable 

equilibrium ? Justify your answer with a 

sketch and logic. 

(iii) If the log tilts by 18° (left side down; zero 

net applied force), what is the magnitude and 

sense of any moment that results? 15 

(c) Air enters into a constant area frictionless duct 

with M = 3, P = 7 bar and T = 288 K. It is desired 

to reduce the flow Mach number to 2 at the exit 

of the duct. Determine the amount of heat added 

and the corresponding change in pressure. For air, 

C = 1·003 kJ/kgK. 
p 

Take: 

M 

3 

2 ·7934 

11 ....... 

10 
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(d) Show the basic elements of an electrostatic 

precipitator .tnd explain its operation. 10 

6. {a) A flow field is defined by u ~ 2y and v · · xy. 

Derive expressions for the acceleration 

components. Fmd the magnitude of the velocity 

and acceleration at the point (2, 3 ). SpecifY units 

in terms of L and T 5 

(b) Derive an expression for small flow rates over a 

spillway, in the form of a function including 

dimensionles,., quantities. lJse dimensional analysis 

with the following parameters 

Height of spillway ~ P 

Head of spillway .. H 

Viscosity of liquid = f.L 

Density of liquid ' p 

Surface tension ·~ cr 

Acceleration due to gravity · · g. 15 

(c) Assume the velocity profile for turbulent 

flow in a circular pipe to be approximated 

by a parabola from the axis to a point very 

12 
••••• 
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' . 

7. 

close to the wall where the local velocity is 
. . ~ . . 

u = 0·6 u , where u is the maximum 
· . · m. · 111 

velocity at the axis. The equation for this 

parabola is u = u [ l - 0·4(rlr ) 2 ]. Find the 
m o 

·value of kinetic energy correction factor. 

15 

'(d) · With the help of simple schematic flow 

diagrams, explain the difference between once­

through steam generators and the drum type steam 

generators. 5 

(a) For the velocity distribution prescribed by 

u/u (y/o) 111, show that the ratio of 
0 

displacement thickness (o*) to momentum 

thickness (9) is 1·285. 10 

(b) A runner of a centrifugal pump has an outer 

diameter of 25 em and runs at 1500 rpm. It has 

10 blades, each of 5 rnm thickness. They are 

backward facing at 30° to the tangent and the 

breath of the flow passages at outlet is 12·5 mm. 

Pressure gauges are fitted close to the pump 

casing on the suction and discharge pipes, 

13 (Contd.) 
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both are 2c5 m above water !.::vel in suppiy 

sump. When discharge is 26 !itls. the gauge 

readings are 4 m vacuum and 16·5 m of water 

respectively. Assume that there is no whirl at mlet 

and no whirl slip. If 500/o of velocity head at outlet 

from the runner is recovered as stauc head m the 

volute, estimate : 

(i) theoretical head 

(ii) manometric efficiency 

(iii) losses in the impeller, and 

(iv) capacity of the motor to drive the pump, if 

mechanical efficiency is 0·9. 20 

(c) Show the velocity diagrams of a SO% reaction 

turbine operating with maximum blade efficiency 

and highlight its salient features. I 0 

8. (a) Application of dimensional analysis technique to 

incompressible flow rotodynamtc machines gives 

following dimensionless ratios : 

(i) 1t - · QIND3 
I 

(ii) gH n2 -- N20 2 

14 (Contd.) ••••• 
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(iii) 

Using them only : 

(a) Show that 

(i) 1t
1 

represents condition of kinematic 

similarity. 

(ii) n
3 

represents condition of dynamic 

similarity. 

(b) Establish th~ expression of : 

(i) unit speed, unit discharge and unit power 

for the turbine 

(ii) -specific speed for turbine and pump. 

(c) Establish the effect of speed on discharge, 

head devel9ped and power required by 

pump. 15 

(b) A constant area circular duct is connected to the 

convergent divergent nozzle exit. The air enters 

the nozzle from a tank at a pressure of 7 bar (ab) 

and temp~ of 127°C. The pressure at the nozzle 

exit is 0·19 bar. If the temperature of the air is 3°C 

at the end of the duct, and the duct length is 17·5 

diameter of the duct, find the friction co-efficient 

15 (Contd.) 
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of the duct. Consider flow is adiabatic through a 

duct and tsentroptc in the nozzle. 

Lse: 

3 15 
1 s ·136 

(c) Explain sup~;:rsaturated expansion in case of flow 

through nozL.le and discuss, briefly, the factors 

causing tt. Represent the phenomenon on h-s 

diagram indicating superheated zone. State the 

effects of sup.:rsaturation. lO 

16 ...... 
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MECHANICAl ENGINEERING 

Paper II 

(Conventional) 

I Time Allowed : Three liours I I Maximum Marks: 2001 

INSTRUCTIONS 

Candidates should attempt Question No. 1 in 
Section A which is compulsory, TWO questions 

from Section B and TWO questions from 
Section C. 

Question No. 1 is of .~hort answer type. 

The nun•ber of marks carried by each 
subdivision of a question is indicated at the end 

of the subdivision/question. 

An.~wers ~nust be written only in ENGLISii. 

Asslfme suitable data, if necessary and indicate 
the sa~ne clearly. 

Unless otherwise indicated, .~y~nbols and 
notations used have their· usual meanings. 

Neat sketches to be drawn, wherever required . 

L (a) (i) 

D-RSR-L-ZRB 

• 

SECTION A 
2><20=40 

Define nstab.iJity" and UJsochronism,. for 
spring-controlled governors. 

1 [Contd.] 
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(" . ) .ll Draw the controlling force vs. radius of 

rotation of governor balls for unstable, 

stable and isochronous governors. 

(b l A crank and slotted lever Quick Return l\<1otion 

Mechanism used in a shaping machine has a 
distance of 200 mm between the centre of 

oscillation 'A' of the slotted lever and the centre 

of rotation 'B' of the crank. The radius of the 

crank BC is 100 rum. 

\c) 

( i i Show on a diagram the extreme 

of the lever AD during one 

rotation of the crank. 

positions 
complete 

iii) Find the ratio of the time of cutting to the 

time of the rPturn stroke. 

What '"' crit,~cal damping for a sprmg, 
dashpot and mass vibrating system ? 

(ii) Such a system has mass m = 10 kg, spring 

stiffness k 4000 N/m and damping 

coefflcient c 40 N/m/s. Find the critical 

damping coefficient, and the damping 

factor ~. 

(d) A tapered bar 200 mm long, tapers uniformly 

from a djameter of 40 mm t.o a diameter of 
20 mm over its axial length. If an axial 

compressive force of 10 kN is applied on the bar, 

what is the st.rain energy absorbed m the 

bar? E '~ 100 l<N/rnm2 . 

0-RSRL ZRB 2 [Contd.J 
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(e) A cantilever AB, 5 m long is fixed at end A. At 

end B, an upward load of 2 kN is applied. At 
point C, 2m from end B, a downward load of 
2 kN is applied. Draw the bending moment 
diagram of the cantilever. 

(f) A thin cylindrical shell of diameter 200 mrn, wall 
thickness t is subjected to an internal pressure of 
2 N/rnm2. The longitudinal joint efficiency of the 
shell is 80%. What should be the minimum wall 
thickness of shell, if allowable stress in shell is 
limited to 100 MPa ? 

(g) Explain how grain refinement improves the 
strength of a polycrystalline material. 

(h) Stub tooth spur gears are preferred for medium 
and heavy duty applications. Justity this 
statement in about twenty words. 

(i) Which theory of failure will result in economic 
shaft design ? 

(j) Why are V-belts used in short centre drives ? 

(k) What is meant by allotropism ? What is its 
importance ? 

(!) List four undesirable affects of decarburization of 
steels after heat treatment. 

(m) Name four fibre materials generally used 1n 
metal-matrix composites. 

{n) Enumerate four defects caused due to residual 
stresses in welded joints. 

0-RSR·L-ZRB 3 [Contd.J 
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-- -----------------------------. 

(oJ What 1s isostatic pre:sstng of metal powders ? 

What are tL-. advant..ages '! 

p · What iS critical ratio in 3cheduting £! What is 

thP meaning of cri.t.ical ratio ~cheduhng value 

of 2 ? 

',q; What are the s~"P" involved in method st.udy '! 

11·; What are the methods of finding initial solution 

in tran.sportation problems ? 

(s' A company purchase>< " product at " 50 per uni.t 
and sells it at ( 90 per unit. The hiring charges 
for .-;toring the unit are ;: 20,000. Determine the 

nurnber of nnits to be ,:;>Old to achieve break·-even. 

If the company sell:> 750 units, calculate the 

rnaq~rin n-f safety. 

An :;Irray of 50 integt·r nurnbers is to be read by 
using Fortran program. Write the program Jines 

fi:.r the same. 

0-RSR-L- ZRB 4 [Contd .1 
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i 

SECTION B 

2. (a) Three steel tubes of outer diameter 20 mm and 
inner diameter 16 mm each are welded together 
so that their centres form an equilateral triangle 
of side 20 mm. Three meter length of this 
composite tube is used as a simply supported 

beam at ends with a central point load. How 
much point load can be applied if the maximum 
stress in beam sections is not to exceed 100 MPa ? .lO 

(b) Two bevel gears A and B (having 60 teeth and 
40 teeth, respectively) are rigidly mounted on two 
co-axial shafts X and Y as shown in Figure 2(b). 
A bevel gear C (having 50 teeth) meshes with A 
and Band rotates freely on one end of an arm. At 
the other end of the arm is welded a sleeve and 
the sleeve is riding freely loose on the axes of 
the shafts X and Y. If the shaft X rotates at 
120 r.p.m. clockwise and 
120 r.p.rn. anticlockwise, 
shaft Y. 

L Sleeve 

the arm rotates at 
find the speed of 

Figure2(b) 

10 

D·RSR-l-ZRB 5 [Contd.] 
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<cl A hollow Hhaft whose ratio of internal diameter 

w external diam_et.er t.k) is 0·5, transmits 1·5 kW 

at 1400 rpm. At a certain section it is also 

oubjectcd to a bending moxnent of 5 N.m. The 

.shaft is to be n1ade from chronte-vanadium st~c] 

having allowable shearing stress of 200 MPa. 

Dt:;::;;ign the shaft u.~Lng t.he ASMg code formula 

for transrnis:sion ~hafting .a~ given below : 

D \OUter diameter) ~ 
u 

r 

. 
1
Crn.M +Ct.T X·- 4 I 16 i ~ 2) 1 

_nx-r~n 1-k 

Combined shock and fatigue factor for bending 

moment (CrnJ is 1·5. 

Combined shock ·~nd fatigue factor for torque 

(C'. \ ~ 1·0 . 
• 

Determine the internal and outer diameter of the 

"haft. 15 

i d; What are superalloys ? Name 3 superalloys. 

Give composition of Nimonic alloy. 

3. (a' Design a close coiled helical spring to have spring 
index of 8. Axial defl.,ction in spring is not to 

exceed I 00 mm under an axial load of 2600 N 
and shear stress developed in spring is not to 
exceed 300 N/nun;!. Steel wires are available in 

diameters of 10, 11, 12, 13, 14 mm (in steps of 
1 mmL Determine most suitable wire diameter, 
mean coil diamt:!ter and number of coils 
Given G ~ 84000 N/mrn2 . 

. . 
1n spr•ng. 

5 

10 

O·RSR-LZRB 6 [Contd.l 
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(b) A two-cylinder uncoupled locomotive has inside 

cylinders 70 em apart, the cranks arc at right 

angles and are each 0·3 m long. The mass of the 

revolving parts per cylinder is 1.60 kg and the 

mass of the reciprocating 

180 kg. 'l'he whole of 

parts 

the 

per cylinder is 

revolving and 

two-thirds of the reciprocating parts are to be 

balanced and the balance masses are to be 

placed in the planes of rotation of the driving 

wheels at a radius of 80 em. The driving wheels 

are 2m diameter and 1·5 m apart. 

Find the magnitude and position of the balance 

masses. The driving crank speed is 300 r.p.m. 15 
(c) Draw a neat sketch of a cotter joint and show 

how its various elements are likely to fail under 

tensile loading. Give one engineering application 

of this joint. 5+4+1 

(d) What is Bauschinger's effect ? Make a neat 

sketch of stress-strain diagram and explain how 

yield strength in compression is reduced than 

the yield strength in tension. 

4. (a) Considering principal stresses m a steam boiler 

drum as p, 0·5p, 0 and Poisson's ratio v = 0·30, 

equivalent stress in simple tension as cr~ find p 

in terms of a due to (i) maximum shear stress 

theory, (ii) strain energy theory, (iii) distortion 

energy theory. 

5 

10 

0-RSR-L-ZRB 7 !Contd.] 

www.studentsuvidha.in

Stu
de

nt
Suv

idh
a.

in

studentsuvidha.in/
studentsuvidha.in/


· b A -Lean: engmc develop~ 300 kW at t20 r·.p.m. 

!I'hc coefficient of fluctuation of ener}{)' as 

found from the turning cnoment diagram b to 

be O·l and the fh.oct.;.mtion of speed is to be kept 

within .:t-1 1,.{_. of the mt··an ~peed. ~.,ind tht· mas.8- of 

the flywheel required. if the radius of gyration 

is 2 n1. 

What are common rnodes of failure of 

rolling element bearings ? 

,ii f Write a brief comment on the holding 

torque acting on epicyclic gear train 

casing~. 

(dl What is duetile SG iron '! What is the purpo»e 

of adding rnagnesium or certunl. in molten 

metal '! Why is its tensile 5trcngth more than 

the tensile strength of grey ca~t iron ? When the 

metal is cooled fa~"it from molten atate, \Vhat 

type of microstructure is obtained ? Make an 

::1pproximate sketch of microstructure indicating 

the microcon~tituents. 

lO 

5-•5 

IO 
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SECTION C 

5. (a) A 12·5 mm diameter rod is to be reduced to 

10 mm diameter by drawing in a single pass at 

a speed of 100 m/min. Assuming a die angle of 

5°- and coefficient of friction between the die and 

steel rod as 0·15, calculate : 

(i) the power required in drawing. 

(ii) maximum possible reduction in diameter of 
the rod. 

(iii) if the rod is subjected to a back pressure of 

50 N/mm
2

, what would be the draw stress 

and maximum possib1e reduction ? 

Take stress of the work material as 400 N/mm2 . 15 

(b) A round casting IS 20 mrn in diameter and 

50 mm 1n length. Another casting of the. same 

metal is elliptical in cross-section, with a maJor 

to minor axis ratio of 2, and has the same 

length and cross-sectional area as the round 

casting. Bot}:l pieces are cast under the same 

conditions. . vVhat IS the difference lTI the 

solidification times of the two castings ? 

(c) Discuss the process capabilities and applications 

of Gas Metal Arc Welding, Gas Tungsten Ar!' 

10 

Welding, and Diffusion Bonding processes. 15 
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6. Ia) Discu~>S the dlects of the following elements on 

the machinability of st.eels : 

(i) Aluminium o.nd Silicon 
(ii~ Sulphur and Se!enlum 
r iii : Lead and Tin 
..:iv) Carbon and Manganese 

~v} Molybdenurn and Vanadium 

:b) Discuss the dfP.c\.8 of inefficient dielectric and 
electrolyte circulation in the inter-electrode gap 

on the Electric Discharge Machining and Electro 
Chemical M.achining proce!Sses respectively. 

(c) Why are toots coated ? What are the common 

5 

5 

coating materials ? 5 

(d) What is creep feed grinding ? Discuss its salient 
features, advantages, and application. 10 

(e l With the hefp uf a neat sketch, explain the 

'f) ' . 

work1ng of'-» diamond pin locator. 

{i) State the methods of defining line 
of cutter rnotion using APT 
format 

~egm~nt 

program 

(ii) The table of a CNC machine is driven by a 
Lead screw which ts rotated by a DC 

servomotor. A digital encoder which emit" 
1000 pulses per second is mounted on the 
lead screw as a feedback device. If the lead 
screw pitch is 6 mm and motor rotates at 

500 rpm, find 

L Basic Length Unit (BLU) of the system. 

2. Linear velocity of the table. 

3. l<'requency of pulses generated by th" 

feed hack device. 

5 

5 

5 
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I 

7. (a) A machine is used for turning operation and it 
takes 30 minutes to machine the component. 
Efficiency of the machine is 80% and scrap is 
25%. The desired output is 1200 pieces per week. 
Considering 40 hours per week and 50 weeks in a 
year1 determine the number of machines required 
In a year. 

(b) Draw the flow chart for solving assignment 

5 

problems by Hungarian method. 15 

(c) Explain least square method of forecasting. 10 

(d) . Group the following variables as integer and real 
variables in FORTRAN program language : 10 

(i) NSUM 

(ii) KMAX2 

(iii) DIA24 

(iv) LOAD3 

(v) THETAS 

(vi) cos 
(vii) EPSON 

(viii) RUPEE 

(ix) NUMR 

(x) MOMENT 

• 
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