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* v:H'PAS (Main)—2016
ME'CHANiCAI; ENGINEERING
: Papér I

Time : 3 - Hours , I %y - Maximum Marks : 100

' Note — (1) Attempt total Five full queStiorx_s.

'(2)' Question N o 8 is comﬁuléory'.
@ nUs'e-'.(')'f ciual_i‘t-y co,nt-rol 'h‘and-boo"lk? non’-‘ '
programmable calEula‘taor . gréph-sheét is allowed.

@ AAssgme mi_ssihg data suﬂ;ably, if ar_ly._
1. (q) A projecﬁie of mass 56 kg';is mdying at
- constant s-pe'gad 8 m/séc when it 'éxﬁlodes into -

" three pieces K, L and M. K (20 kg) ﬂiés on at‘
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R ) Mech. Engg.-I

- 20 m/sec along the line of 'ﬂ‘ight,‘ and L (16 kg)

flies at 15 m/sec at 45° to the line of flight in

the forward -dire-cti_on. ‘Find the velocity of mass

M in magnitude and direction. Also estimate the

energy supplied in the explosion.’ ‘ 10

A two-dimensional truss is loaded as shown in

Fig.: 1. Determine —_thev forces in all the members

of truss. Use method o'f -'j;)in‘ts. ‘ . 10
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38 N/mm?2. Determine the magnitude of principal

e mla o -~ Mech. Engeg.-T
"D’etérnﬁné_ thhé diameter of a séiid _' shaft .VVhiCh.
v?fill transﬁit' 90 kW at~.1'60 rpm, if. thfei shea_.rf,-.
stréss in Atn‘,h'e .shaft 1s limited to 60 N/mm?Z. Fi¥1d

also the length of the shaft, if the twist must not

.exceed 1 degree over the entire length. Take

s T Do

- At a point in a strained material, two planes PQ

énd'QR perpendicular to each éther carry dirept

.'stress of in.tensify. 45 N/mmz on PQ (horizontal)

 and 68 N/mm?2 along QR (vertical). The shear

sfress of intensity alohg ‘these planes -is

<

 stress and directions of principal -planes. Solve

numerically and show. the principal stress and the
direction of principal plane dié_’grémmatically
(freehand diagram). e

b
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“( 4 ) Mech. Engg.-I

State the properties of instantaneous centre.

. Explain with example Aronhold Kennedy or

) .Three Céntres in Line nTheorem. 8

The balls of a Hartnell governor is having. radius
of rota'tion.of ‘7,.5 cm at thé 'minimum. speed of
29@ r.p.xﬁ. Deter}nine (z;) the spged after the
sle.eye has lifted by 5.8 cm. Neglecting gravity
effect, (ii) the initial’ compression of the spring,-

(iii) the governor effort and the power the following

“data pertains to the governor : Mass of each ball

=.3.9 kg; Iengt'h of ball arm = 14.5 c¢m; length

-
.

of sleeve'arm = 9.5 cm; and stiffness .o,f- the string

= 283 N/mm. - ' o 12
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( 5 . ) ' Mech. Engg.-1

List the objectives of heat treatment of steel.

-With the help of neat figure show the heating

temperature ranges for various heat treatment

proéesses and -explain. o N 10

Explain thé role of riser in sand casti'ﬁg ?. List
.and‘ explain t‘}.le vario'us ;lesign considerat_ions
required while Qgsigning a riser. : 10
With diagrams explain the following processes :
@) ho‘t extrusién

(Z2) .co.ld drawing

(Zid) gmbossing_

() SAW L - 12

P.T.O. -



®)

(@)

( 6 ) Mech. Engg.-1
For orthogonal'cutﬁng of a material, determine

the shear plane angle, resultant force on the tool

. and cutting force Component. The-yield strength

of the material = 210 N/mm?2. The machining

data is as follows :

Width of cut = 1.6 mm, length of chip = 4.8 cm,
length of uncut chip = 9.7 ém, rake angle of the .
cutting tool = 10°, thickness of the uncut chip

= 0.2 mm, coefficient of friction = 0.75. g 8

When do you prefer EBM ? Explain with neat
diagram the principle and working of EBM. List
the. advantages, limitations and application of the

process. ' ’ 10
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Mech. Engg.-I

) List the design _corisiderations of Jigs and
Fixtures. With neat diagram' explain the major
elements of Jigs and Fixtures.

(@) Consider the following TranspOrtétion proble'm‘
involving three resources and four desti‘nvations as
shown Below. The celi entries rei)resént the cost
of traﬁsportation per ulnit..

Destiﬁation
1. 2 3 4 Supply
1 3 1 7 4 300
Source 2 2 6 5 9 400
3 8 3 3 2 500
Demand | _250‘ 350 400 200

Obtain the initial basic feasible solution using the

Vogel’'s Approximation Method.

P,




( 8 ) Mech.. Engg-;I

() For the following Project, construct the Network.

' Determine : | | 10
@& Cvitical Path,
(i) ’Es,' EF, LS, LF,

' Gii) TF, FF

Activity - ' " Duration
2 | 15
14, - | g
2—3 7
2 | 0
3—5' 4
45 3
56 11
8. () ‘Explain Euler’s _théory of ‘coiumns.

() Différentiate between static and dynémic balancing
 with ‘example. _
() Ex_plaih the phenomenon of fatigue and creep.
(d) . Write a note on various forecasting models.

' - - Bx4=20
Mech. Engg.-I 8 ' :



