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Instructions :

The figures in the margin indicate full marks.

Answer any five questions.

Candidates are required to give their answers in their
own words as far as practicable.

If any data is considered insufficient, assume suitable value.
Use of log tables, calculators and statistical tables are permitted
in the examination.

All questions have been printed both in Hindi and English. In
case of any ambiguity in Hindi version, the English version
shall be considered authentic.

Parts of the same question must be answered together and
must not be interposed between answers to other questions.
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1. (@) Two gear wheels mesh externally
and are to give a velocity ratio of
3 to 1. The teeth are of involute type :
Module = 6 mm; Addendum = one
module; Pressure angle = 20°. The
pinion rotates at 90 r.p.m. Find—

(i) the number of teeth on the pinion
to avoid interference on it and the
corresponding number on wheel;

(ii) lengths of path and arc of contact;

(iii) the number of pairs of teeth in
contact;

(iv) the maximum velocity of sliding.

(b)) A machine component is made of steel
having yield strength of 350 MPa. At

a critical point of the material, the

stresses areé oc,, =0, o'yy=—0-50- and

Gy =150. Determine the limiting value

of ¢ according to—

(i) the maximum normal stress
theory;

(ii) the maximum shear stress theory.

@) @ frR 99 W § 9 & ;¥ g E W
3 Y 1 3 UM ¢ TR 2l I ald FAICIL
TR ¥ &, A% uigge = 6 mm; WA =
TH Wigdd; <@ HU (pressure angle) =
20° ¥ fafym 90 wfomu wfd fime it TER @
gar 21 fuifa |R—

() =89 F Q@ > ol Rfea & <at B
FEm R gnedt g B gfd i ae,

(i) G ¥ I GUH T B W

(i) Fuh A & Wh <t H SfeAr;

(iv) WeTH @A H a1 (sliding velocity)!
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2. (a) An open belt connects two flat pulleys.
The smaller pulley is 30 cm in diameter
and runs at 200 r.p.m. The angle of
lap on this pulley is 160° and the
coefficient of friction between the belt
and pulley face is 0-25. The belt is on the
point of slipping when 2:61 kW is being
transmitted. Which of the following
alternatives would be more effective in
increasing the power which could be
transmitted? 8

(i) Increasing the initial tension in the
belt by 10%

(i) Increasing the coefficient of friction
by 10% by the application of a
suitable dressing to the belt

(b) Derive the equation of deflection of
helical spring using Castigliano’s
theorem. 7

(%) T Gl 77 I THAS TSR W S 21 B
TEHl %1 =W 30 cm & 3R @ 200 giym
sifc fore & =@t }1 3w e F1 B (angle of
lap) 160° 2 3R Ul qu1 T’ a9 % o= w1
TN 0-25 }1 99 2:61 kW SETRa Bl 2, 79
@Wﬁﬁﬁ%%l%ﬁ(power)
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3. (a) Determine the natural frequency of the
spring-mass pulley system as shown in
following figure.

(b) The shaft of a rolling machine is driven
by means of a motor placed horizontally.
The flywheel which also acts as pulley is
of 1-5 m diameter and has belt tensions
54 kN and 1-8 kN on tight side and
slack side, respectively. The weight of
the flywheel is 15 kN. Determine the
shaft diameter, if the maximum
allowable shear strength is 50 N/mm?.
The overhang of the flywheel is 250 mm.
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4. (a) Define the following terms in reference
to the single point cutting tool : - 6

(i) Side rake angle
(i) Lip angle
(iii) Relief angle
(b) With the help of neat and clean diagram,

explain the working principle of electro-
chemical machining. 9
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5. (a) A mild steel plate 400 mm x 800 mm X
30 mm is to be shaped along its wider
face. The ratio of return time to cutting
time is 2:3 and the feed per cycle
is 2 mm. Tool approach and the
over-travel respectively are 50 mm each.
Considering average cutting speed
24 meter per minute, calculate the
machining time.

(b) Explain the product development
procedure.

(%) 400 mm x 800 mm x 30 mm % 9 wrg
F TH Boih IGH A€ 99 F oA Hem
H1 Bl SO T 3R HAW W w1 I
2:3 g 3R § (FE) 2 mm fd aEfea 21
SR-TET (@ W) e Aw-du (she-
339d) YAS FAFER 50 mm Bl THR FaA
T 24 fiR iy foFe & § @ Faw T
& fimdt i)

(@) I (Mewe) fawm N wrifafr gwem)
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6. (a) Differentiate PERT and CPM. S

(b) A computer centre has three expert
programmers. The centre wants three
application programs to be developed.
The head of the computer centre, after
carefully studying the programs to be
developed, estimates the computer time
in minutes required by the experts for
the application programs as follows :

Programmers
A B &
1 120 100 80
Programs 2 80 90 110
3 110 140 120

Assign the programmers to the
programs in such a way that the total

computer time is minimum. 10

(%) PERT 3R CPM i faftwmar swifd)

(@) T PR IR & M dF e s §)
TR A9 TR FREEh (R Som)
Torpfla e =R B1 fasRa B9 areh wrigE
() 1 FERydS T FW % €6, IR
TR & W@ H QW AN HEgE
(U dom) F fou fdww g s
FR g el § 99 feu € -

TR

A B C
120 100 80

1
JAm 2 Tger 9047110
3751210 %1405 120

FEGH (Tom) TorR W W R 5 g
FIR g e 2
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7. (a)

(b)

()

(@)

A supermarket has two sales girls at
the sales counters. If the service time for
each customer is exponential with a
mean of 4 minutes, and if the people
arrive in a Poisson fashion at the rate of
10 an hour, then calculate the—

(i) probability that a customer has to
wait for being served;

(ii) expected percentage of idle time for
each sales girl;

(iii) expected length of his waiting time
if a customer has to wait.

Mention the applications of plastic as
an engineering material.

T W IR 8 farsht Fet | fasst 21 3
b UTEh H1 AII-THT TR & 1Y IEd
4 fime 3 3R & WigEa dfa @ 10 9fd 91 X
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() TES H JA F T FOR w0 W, @
IGHT GYTEAT;

(i) &% fo=h «1 i ffss @
yfcrraar;

(iii) TR UEH H IAIR H ISl 8, ql 3T
Mf¥a Ak &1 THA|

STl g % ¥ A wfRE F IWE H
g H
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8. (a) Describe the defects in crystalline
materials. 7

(b) Prepare a flowchart for Fibonacci series. 8
(%) wieha g=t A wufedi =1 avir =i
(@) TRt J@en % o wER F&R w54

* % %k
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