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4.

PART—A

( Objective )

In a four-bar chain or quadric
cycle chain

(A) each of the four pairs isa

turning pair

(B) one is a turning pair and
three are sliding pairs

(C) two are turning pairs and
two are sliding pairs

(D) three are turning pairs and
one is a sliding pair -

. When two links are connected by

a pin joint, their instantaneous
centre lies

(A on the1r pomt of contact
(B) at the centre of curvature

(C) at the centre of circle
(D) at the pin joint

For low and moderate speed
engines, the cam follower should
move with \

(A) simple harmonic mqtidn_
(B) uniform velocity - -

~ (C) uniform acceleratlon and

retardation
(D) cycloidal motion

A porter gowferh’c'/‘)i*wi{s a/an N
(A) pendulum-type governor
(B) deadweight géi/e'x‘nor

(C) spring-loaded governor
(D) inertia governor -
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6.
" the variations of energy above

”"‘f;torque is called

In gear trains, if ‘the axes of the

first gnd last wpeels are coaxial,
“then ‘tHe train is known as

(A) simple train of wheels

(B) compound train of wheels |
(C) reverted gear train

(D) epicyclic gear train

In a turning moment diagram,

and below the mean resxstmg

PRI

(A) ﬂuctuatlon of energy

(B) }mammum ﬂuctuatlon of

energy

(C) coefficient of ﬂuctuatlon of

energy

(D) dissipation of energy

. If the rotating mass of a rim-

type ﬂywheel is distributed on
another rim-type flywheél whose

- meart radius is half of ‘thé mean

radius of the former, then the

‘energy stored in the latter at the

sdme speed will be

- (A): -four times the first-one

(B) same as the first one

" (C) one-fourth of the first one

(D) one . and half tlmes the

first one
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9.

10.

. The unbalanced force due to
reaprocatmg masses

(A) varies in magnitude but
constant in direction

(B) varies in direction but
constant in magnitude

(C) varies in both magnitude
and direction

(D) constant in both direction
and magnitude

In steady-state forced vibrations,
the amplitude of vibrations at
resonance iss —— damping
coefficient. .-

(A) equal to

(B) directly proportional to

(C) inversely proportional to

(D) independent of

In a butt welded joint, the size of

weld is —— the throat of the
weld

(&) 05 tie-
(B) equal to ,i'

~(C) w/—'tm:ms ,

: _ (D) double

11.

A screw is speclﬁed by its
(A) major diameter

(B) minor diameter

(C) pitch ;

(D) pitch diameter

/10M-A

12,

13.

The shock-absorbing capacity'of
a bolt may be increased by

(A) vincreasing its shank
diameter

(B) decreasing its shank
diameter :

(C) tightening the bolt properly

(D) making the shank diameter
- equal to core diameter of the
thread

In a steam engine, the piston rod
is usually connected to the
cross-head by means of a/an

~{A) knuckle joint

(B) cottered joint
(C) Oldham’s coupling

(D) universal joint

14. The shear stress at a point in a

T

shaft subjected to a torque is

(A). directly proportional to the
polar moment of inertia and
to the distance of the point
from the axis

(B) directly proportional to the
applied torque and inversely
proportional to the polar
moment of inertia

(C) directly proportional to the
applied torque and polar
moment of inertia

(D) inversely proportional to the
applied torque and polar
moment of inertia

[ P.T.O.




185.

16.

When the speed of belt increases

(A) the coefficient of friction
between the belt and pulley
increases

(B) the coefﬁcierlt ”‘of friction
between the belt and pulley
decreases

(C) the power transmitted will
decrease

(D) the power transmitted wﬂl
. increase - :

The effective stress in wire ropes
during normal working is equal
to the stress due to

(A) ax1a1 load plus stress due to
bending

(B) acceleration/retardation of
masses plus stress due to
- bending

(C) axial ‘Ioad plus stress: due to

(D) bendmg plus stress due to a
acceleration /retardation

17. The backlash for spur gear

depends upon

(A) module |

(B) pitch line velocity
(C) tooth proﬁle "

(D) Both (A) and (B)
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18.

In gears, the contact ratio 1s the
ratio of

(A) length of path of contact to
“the circular pitch

(B) length of arc of contact to
" the circular pitch

O length of arc of approach to

L 19;

-;material is.

the circular p1tch

‘(D) length of arc of recess to the

circular pitch

The Ydungs modulus of a
125 GPa and
Poisson’s ratio is '0:25. The
modulus of rigidity ﬁ?f the
material is R

' (A) 50 GPa

(B) 30 GPa
(C) 5GPa

.. (D) 500 GPa- v

20.

A body is subjected to a tensile
stress of 1200 MPa on one plane
and another tensile stress of
600 MPa on a ‘plane at right
angles to the former. It is also
subjected to a shear stress of
400 MPa on the $ame planes.
The maximum normal stress will

‘be

(A) 400 MPa
(B) 500°MPa
(C) 900 MPa
(D) 1400 MPa



21. The bending moment at a section 24. A column is said to be a short

‘tends to bend or deflect the beam column, when
and the internal stresses resist _ ‘
; bgndmg T,bc res1stance offered (A) its length is very small
. by the 1nterna.l stresses to the
bending is called : (B) its cross-sectional area is
small
~*(A) -compressive stress
(B) shear stress (C) the ratio of its length to the
least radius of gyration is
(C) bending stress less than 80

(D) elastic modulus '
o (D) the ratio of its length to the

least radius of gyration is

22. The rectanguldr beam A has a more than 80

length I, width b and depth d.

Another beam B has the same .
length and width but depth is 25. In a tensile test, when a material
double that of A. The elastic is stressed beyond elastic limit,
strength of beam B will be — the tensile strain —— as
as compared to beam A: compared to the stress.
(A) same: (A) decreases slowly
(B) double

B) increases slowl
(C) one-fourth ®) ’ d
(D) four times | (C) decreases more quickly

_23:,When“ a_shaft of diameter D is (D) increases more quickly

~ subjected to a twisting moment

T and bending moment M, then -26. The property of a material
equivalent: bending. moment M, necessary for - forgings, in
| is glven by stamping images on coins and in
. o ornamental work is
, :eA) JM2+T :

® VMZ-T2 o (A) elasticity

(€ . (M + J MQ + 1*2) ' (B) plasticity
| (C) ductility
(D) %(M =M% +72)

(D) malleability

/10M-A - | 5 [ P.T.O.




27. The percentage of carbon in cast

28.

29.

iron varies from -

(A) 01 to 05

(B) 05 to 1-0

(€) 10 to 17

(D) 1-7 te 45

Steel containing 08 to 15
percent. carbon, is known as.
(A) mlld steel

(B) dead-mild steel

(C) medium-carbon steel

(D) high—carbon rsteel

The hardness of" §teel increases if
it contams S

(A) pearlite

(B) ferrite

(C) cementite

(D) martensite

/10M-A

36

“A steel is heated at about
875 °C where’“the structure
consfsts of entirely austenite. It

is then “cooléd suddehly at

temperature of about
250 °C~-520 °C. This process of
heat treatment is known as

(A) normalising
(B) annealing

(C) austempering

(D) martempering - LA

31.

Bronze is an alloy of

(A):»f*;éopper and zinc

;(B)' 4coppcr and tin

(C) copper, tin and zinc

(D) copper and :chromium

32. Thermosetﬁng plastics are those

materials which

. (A} are formed to shape under

~heat: and pressure and
results in a permanently
hard product

(B) do not become hard with

application of heat and
pressure
(C) are ﬂexible and can

withstand considerable wear
under suitable conditions

(D) are used as g friction lining
for clutches and brakes



33. In.a centrifugal casting method

34.

35.

(A} core is made of sand

(B) .core is 4‘_r,zna%dg; ‘of ferrous
material '

(C) core is made of non-ferrous

. metal

(D) no core is used

Which  of the  following
statements is correct for
orthogonal cutting system?

(A) The cutting edge of the tool
is perpendicular to the
. direction of tool travel.

(B) The cutting edge clears the

width of the workpiece on
either ends.

'(C) The chip flows over the tool
face and the direction of the

-chip flow- velocity is normal
to the cutting edge

(D) All of the above |

Cont{nuous chips with built-up

-edge are formed during the

machining of

(A) brittle materials
(B) ductile metals.
(C) hard metals

(D) soft metals
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36, The correct sequence of tool

37.

materials in increasing order of
their ability to retain their hot
hardness is

(A) carbide,
borazon

ceramic, cermet,

(B) ceramic, carbide, borazon,

cermet

(C) cermet, carbide, ceramic,
borazon

(D) borazon, ceramic, carbide,

cermet

It is desired to preform the
operations like drilling, reaming,
counterboring, etc., on a work-
piece. Which of the following
machines will be used?

(A) Sensitive drilling machine
(B) Radial drilling machine
(C) Gang drilling machine

(D) Multiple
machine

- spindle drilling

38. In centreless grinding workpiece,

_centre will be

(A) -above the line joining the
two-wheel centres

(B) below the line joining the
two-wheel centres

(C) on the line joining the two-
wheel centres

(D) at the intersection of the line
joining the wheel centres

with the plane of the
workpiece

[P.T.O.




39.

400

Internal gears can be made by

(A) hobbing

'(B) shaping with pinjon cutter

(C) shaping with rack cutter
(D) milling

The consumable electrode is
used in:

(A) carbon arc welding

(B) submerged arc Welding
/ :

+(C) TIG arc welding

{D) MIG arc wclding, .

41, Any number of keqti*al divisions

on the periphery of a cir¢le can
be obtained on a milling machine
by 5.

(A) direct indexing -

(B) simple mdexlng

(C) compound mdexmg

(D) differential indexing
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42.- A jig'is defined as a device which

(B) holds” and

(A holds and -locates ‘& work-
piece and guides and
controls one or more cutting
tools

locates a
workpiece  during an
inspection or for a
manufacturing operation

. (€ is used to cheek . the

43.

accuracy of a workpiece

" (D) All of the above

'A diamond locating pin is used in

jigs and fixtures because

(A) diamond is very hard and
wear ‘i‘esistant

(B) it occupies very little space

' (C) it helps in assembly with

tolerance on centre distance

(D) it haé a long life

Which one of the following
techniques is* -used for

- determining - allowances in time

study?

(A) Acceptance sampling -
(B) Linear regression

(C) Performance rating

(D) Work sampling

ST, 5 55 5 4



variable cost per unit (or total
variable costs) and P is the
selling price of each unit (or total
sales value), then break~even
point is equal to ~

FxV

(A)

i

FxP

B —
F

€

142
p

F

D)
1-Y
S

. Slack represents ‘ th&;‘d{«iﬂgrenee i

between the

(A) earliest completion time and
‘Tatest allowable time

" (B) latest, allowable time and

earliest completion:time

(C) earliest completlon time and
/ normal expected tim¢ ‘

48. If F is the fixed cost, Vs the:

“, LI
e

In order to avoid excessive
manipulation of facilities, the
layout preferred is

. (A) product layout

(B) process layout

(C) group layout

» (D) kvstatic layout

4

(D) latest allowable tune and o

normal allowable time

(A) line organisation
.. {B) functional organisation
(C) hne and staﬂ' orgamsatxon

(D) lme.; staff and funenonal
organisation

/10M-A

- ~organisatiorr
preferred for a steel industryis ;-

* & %

Which one of the following charts
" gives simultanecusly ihformation
about the progress of work and

- machife tooling? *

‘ (A) Prqgess chart

B) Machine load chart

(C) Mnn-machme cha.rt

T
P gy

T

(D) Gantt chart

3%

PR S-S
L

In value engmeenng, important

_consideration is_given to

‘ (A) customer satisfaction

(B) function concept

B (o)) pibﬁt maximisation

| (Q)cost ;{edl.’lctiopk _




Full Marks : 100~

MECHANICAL. ENGINEERING (06)

PART—'B”

| Subjectix)g‘)ﬁﬁ L

Time : ‘2 hours

1 Anwer any ﬁve of thé zfollm%ﬁng questions :

(a)

(b)

(c)

@A

(e)

/10M (M)

The ﬁgures ln the margin indicate full marks for the questions s

Candidates are required to answer four questions, of
which Question No. 1 is compulsory

A steel bar of 4&% X 40 mm square cross-section is subJected to an
axial compressive load of 200 kN. If the length of the bar is 2 m and

Young’s modulus of elasticity (E)=200GPa. What wiil be the"a«

elongation of the bar?

The state of stréss at'a point P m a two-dnnensxonal loa ling t xs such
that the Mohr’s circle is a point located at 175 MPa on the posmve
normal:stress axis. DEtermine the maximutn and' m‘immum prmclple

stresses respectlvely from the Mohr’s eirelel.” 7.t

A planar mechamsm has 8 links and lQ rotary ;omt§ Fmd out the
number of degrees of freedom of the mechamsm by usmg Gruebler s

crltenon ) Gorin miris

AT SRS SEREE ] -Y 3
An instrufneﬁt vibfates with frequency of 1 Hz when there is no

damping. When the damping is provided, the frequency of damped *
vibration was::observed to the 09 Hz. What ~will be the damping

factor?

S LR TR0 =y

Ly RIS NS B ‘;
A gear set has a pinion with 20 teeth and'a geay:with 40 teeth: The

_pinion _mng at 30 r.p.s. and transmits a power of 20 kW.  The teeth are

on the 20° full depth system and have a modtle of 5 mm. The length
of the line of action 1s 19 mm. Find ®atthe centre &stance for the

‘abové gear sét in mfm.

10

5x5=25




() What is the difference between elasticity and plasticity?

(g) ‘Natural sand is often not suitable for the moulding purposes » Do
UL yow agree with the statement? Justify your answer

(h) State the advantages and limitations of (1) arc weldmg, (u) gas weldmg
- and (iii) resmtanoe weldmg

s 2. Answer the following questions : ; 5x5=25

. (@) From a raw material.-of 100. mm length and 10 mm diameter, a
component having length 100 mm and diameter 8 mm is to be
produced using a cutting speed of 31-41 m/min and a feed rate of 0-7
mm/rev. How many times we have to resharpen or regrind, if 1000
workpieces are to be produced? In the Taylor’s tool-life equation, use
constants as n=1-2 and c=180.

(b) What material is normally used for manufacturing the bed of a lathe
machme and why?

(c) Why are the centre used at headstock called live centre and the centre
used at tailstock c_alled dead centre?

(d) Explain the dlﬁ'erences between open-loop a.nd closed-loop control
" systém '

;t(e)' Why;s iron-cefﬁeﬁ eqmiibrii;m diagram drawn up to 67 wt % of
carbon? e
%

3. Answer the following questions : L | V . 5x5=25

(a) A steel rod having 10 mm diameter and 1'5 m length is subjected to
-+ an axial pull of 1 kN. Find._ (i) stress, {ii} strain and (l.il) elongation.
Assume modulus of elasticity E = 205 GPa.

/10M (M) 11 « [PT.0.




(b)
(©

(d)

)

Why is the yield -strength -of .a . material considered: in mechanical
engineering design? Explain.

faative oo g b

"‘Fatlgue is more dangeroué thanmtattc m‘; mmct load ™ Eo ysu agree

with the statement? Justify your answer.

Using the T;aylof’s eqﬁation for tool hfeanéwtnlﬁng n=0-5andc= 360,
calculate the change in tool life when the cutting speed is reduced
by 25%.

ABC Ltd. is engaged in the manufacfa}é of :c"hai%l:s‘ The cost of land
building and machinery is Rs 10,00,000. The cost of wood and labour

* for each chair is Re:400:and the se‘!ling price’is Rs 600. Find out the
““miinimum niihbesiof chairs to be maﬁﬁf&émm&sv ‘t.hat ﬁ%lthei' proﬁt

‘ntir 1@38* fig iﬂturred by ABG Ltd S F
4. Answer the following questions : R - - 5x5=25

(a)

(b)

o

@
e
110m ()

The sum ;éf diaimefers of two puﬁe&s Aand B eomiectedby belt is
1000 mm. If they run at 1500 and 3000 r.p.m. respectively, determine
the diameter of each pulley.

R S RRUTI. T e tc S - Yo SN S A SR TR
Why are gear drives called positively driven?

RN £ S s N A R RIS B s I SR T PiREL Y-

A certam machine requires a torque of (500+ 50 Siné) memyiq;.derive
it, where 0 is the angle of rotation of shaft measured from certain

. datum. The machme is directly coupled to an engine which produces.
" a torque 500+ SUEM26) kN=m in"a cycle. How many times the value of

torque of machine and engine will be identical?

A ball bearing operating at a load F, has 8000 hours of life. What is
the life of the bearing, in hour, wheti:tHe laad is doubled t6-2F?:

Twenty-degree full depth invelute profiled: 19tooth pinion and

-37-tooth gear are iry miesh: If the module’is 5 m “whatmn ‘be the

centre distance betweén the gear/pait? > "

12

L

s

N

B R




8 Answer the following questions : R U TR O ' 5x5=25

i

(a) A natural feed Journal beamlg of gla,;p(mr 50 mmmand length 50 mm

operating at 20 revolutxon/ second carries a load of 2:0 kN. The

~lubricant used has a viscosity of 20 MPas..The radial clearance is 50
um. Find out the Sommerfeld number for the beanng

(b) You have an annealed part made of hxgh-carbon steel Whmh heat
treatment(s) could be used to harden its:surface?

() Write the’ differences betWeen hot WOrklng and coId workmg
o ‘_ﬁ\precesses '

A

(d) What is the role of carbon pereer;fage in euiecﬁc ahd eutectoid points
in iron-carbon phase diagram?

(e) Discuss the characteristics of: § martensite and (i) pearlite with
respect to iron-carbon phase diagram.

6. Answer the following questions : 5x5=25

(a) The demand and forecast for April are 12000 and 10275 respectively.
Using single-exponential smoothening method, (smoothening
coefficient = 0-25), what is forecast for the month of May?

(b) What are the differences between push and pull production systems?
Write the examples of each system.

() A machine is purchased for Rs 32,000 and its assumed life is 20
years. The scrap value at the end of its life is Rs 8,000. If the
depreciation is charged by the diminishing balance method, then what
is the percentage reduction in its value at the end of the first year?

(d) Write in short key features of MRP system.

(e) Write the differences between product layout and process layout with
their suitable examples.

/10M (M) ‘ 18 B EPO.




7. Answer the following questions : S e - 5x5#95

(a)
(b)
(c)

(d)
e

Which of the two tests, tension and compressxon, requires hxgher

- capacity of testmg macliine and ‘why?

- Does ‘corrosion have any ben‘eﬁcial effects ’in manufacturing? Explain.
. “f : S

What is the significance of decarburisation? Give some examples.
Why is the tool-hfe graphs plotted on a log-log graph?
Calculate the time, required to drill a 25 mm diameter hole in a

workplece having thickness of 60 mm to the. complete depth The
cutting speed is 14 m/min and feed is 0-3 mm/rev. Assume length of

approach and over travel total as 5 mm.

/10M (M)
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