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MECHANICAL SCIENCES

IMPORTANT INSTRUCTIONS AND BRANCHWISE INDEX FOR THE CANDIDATES

Question Nos. 1 to 45 is bompulsory and common to all the branches. Question Nos. 46 to 75 are

optional. Sub-branches are there in this Booklet. The'candidate has to opt any one branch according to

hls/herApphcaﬁonForm

Sub-branch Subject Page No.

v : From To
L. Automobile Engineering (AE) 9 13
2. Mechanical Engineering (MC) 14 18
3, Industrial and Production Engineering (IPE) 19 22
4, Industrial Engineering and Management (IEM) 23 27
5. Manufacturing Science and Engineering (MSE) 28 31
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MECHANICAL SCIENCES

PART - A
(COMMON to AE/MC/IPE/IEM/MSE)
SECTION -1
Each question carries one mark.' L (30x1=30)
1 23
1. Therankofthematrix | 1 4 2 |is
| 2.6 5 :
(A) 5 O T B) 4
< 3 ®) 2
2. The Maclaurin’s séries of expansion of log ( 1 +x) is
(A) x=x33+x5+......... o
(B) x+x22!1+x3/3! + x4 + ...
(C) x —x¥2!+x3/3! - x4+ ...
(D) 1+x-x221+x33!-x44l+.........
2 x '
3. J J (x+y)dedy=___ v .
0 0 | .
&) 4 . B 3
© 5 : = Gt (D) None of these
4. A force field ?, is said to be consei'vativq if _ |
(A) CulF=0 "®) GradF =0 ,
(C) d&vF =0 (D) Cul(grad F)=0
5.  The structure which have the highest packing of atoms are
(A) Hexagonal closed packed lattice
(B) Body central cubic lattice e
(C) Simple cubic lattice” e il
(D) None of these v
“Space For Rough Work
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The temperature at or aboye which 3 fq:rminagne;ic material becomes paramagnetic is
called L B LR AN S I

(A) Critical temperature  (B)'/ Tmmersion temperature
(C)  Curie temperafurg; . : 4o, - (P)s Debyessmprratyre
7.  Silicon steel is widely usedin ¢ I ir
(A) Cutting tools (B) Dies and punches
(C) ¢:Electrical industry (D)  Chemical industry -
8.  The higher stress that a material can withstand fOr a specified length of time without
excessive deformation is ) :
(A) Fatigue strength (B) Creep strength
(C) Endurance strength & (D) Creep rupture strength
9.  Malleability property is related to
(A) Resistance to indentation = =« *+ : (B) Cold rolling
(C) Elongation (D) Wire drawing
10. The allowable stress in a column can be 1ncreased by N
(A) mcreasmg slendemness ratio.
(B) increasing the radius of gyration.
(C) increasing the length of the column.
(D) None of the above
11. A body which is immersed in water and is in stable equilibrium. The center of bﬁoyancy V
(A) coincides with CG. '
(B) lies on the vertical plane passmg thrgﬁgh and above CG.
(C) lies on the vertical piane passing throligh and below CG.
(D) None of the above
T FEESEICS I
12. The existence of velocity potentlal implies that
" (A) Fluid is ideal Pheo (B) Fluid is compressible
(C) Fhlidis 1rrotat10na}l R (D) Fhuid is in continuum NS
13.  Anideal fluid is one which | R T
(A) isincompressible.
(B) is incompressible and has small surface tens1on ,
(C) is non-viscous, 1ncompress1ble and has no surface tensnon RS
(D) is compressible, viscous, colourless and has small surface tension..
 Space For Ropgh Work
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14. Second law of thermodynamics defines
(A) Heat o , (B) Work
(C) Enthalpy . (D) Entropy
15. In which of the following prdcesses work done (during the process) can be determined by
j pdv ? |
(A) Isothermal 3) Adiabatic
(C) Quasi-static (D) Isentropic
"16. What will happen if petrol is used in diesel engine ?
(A) Black smoke will be produced ~ (B) Low power will be produced
(C) Higher knocking will occur (D) Efficiency will be low
17. The critical speed of shaft is affected by -
(A) Spanof the shaft. ‘ (B) Diameter of the disc
(C) Eccentricity - . , (D) All of the above
18. Cam profile is the
(A) Actual working contour of the cam
(B) Path traced by a cam follower
(C) Total surface area of the cam
(D) Profile of path traced by a cam follower
19. In the assembly design of shaft, pulley and key, the weakest member is
(A) Pulley f (B) Key
(C) Shaft - i . (D) None oftheabove
20. ASME code equation for shaft design is based on
(A) Maximum shear stress tI}';qry (B) Von-mises theory
(C) Goodman diagram o (D) Soderberg criterion
21. A screw is said to be overhaulingsif
(A) Negative torque is obtainied
(B) Efficiency is more than 50%
(C) Friction angle is less than helix angle
(D) All of the above ' ’
Space For Rough Work
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22,

23.

24.

25.

A flexible coupling can be used for _
(A) Axial misalignment ~ (B)  Angular misalignment
(C) Both the above (D) Can only be used for aligned shafts

In thick film hydrodynamic journal bearings, the co-efficient of friction
(A) increases with increase in load

(B) isindependent of load

(C) decrease with increase in loads

(D) may increase or decrease with increase in load

Arrange the following processes in ascending order of their cutting speeds :

1. Drilling 2. Turning 3. Milling 4, Grinding
Of these '

A) 1<2<3<4 B) 2<1<4<3

(C) 3<2<1<4 D) 3<4<2<1

Which of the following statements is incorrect about the discontinuous chip ?
(A) Formed while machining brittle materials at low cutting speed

(B) Formed when feed & depth of cut are high

(C) Formed due to high tool cutting friction

(D) None

26. Which of the following casting defects appears as a projection on the surface of casting ?
(A) Misrun (B) Pin holes
(C) Scabs (D) Cold shuts

27. The chart for attribute type data is S
(A) C-chart ' (B) P-chart
(C) V-chart (D)  All the three

28. The founder of motion study is - \
(A) F W Taylor (B) Frank B Gilbreth
(C) Bames . _ (D) Maslow

- 29. A dummy activity

(A) is artificially introduced (B) is represented by dotted line
(C) does not require any time (D) all of the above

30. ' The error of instruments can be determined by
(A) . Calibration (B) Slip gauge
© 'VOpt,ical projector (D) Snap gauge

‘Space For Rough Work



31.

32.

33.

34.

35,

36.

37.

SECTION
Each question carries two marks - (15x2=30)

A vehicle starts from rest and accelerates at a rate of 4 m/s? for 10 seconds and decelerates
at 8 m/s? until stops. The total distance covered is |
(A) 300m B) 200m (C) 500m (D) 100m

Moment of inertia of a triangular section about an axis passing through its base is given by
(A) bh3/32 © (B) bhd/12 (C) bh3/ 36 (D)- all of the above

Calculate the specific weight, specific mass and specific gravity of a hquld having a
volume of 6 m?> and weight of 44 kN

(A) * 53.3 kKN/m3, 547.5 kg/m?3, 0.447

(B) 6.33 kN/m3, 647.5 kg/m3, 0.547

(C) 7.33kN/m3, 747.5 kg/m3 0.747

(D) all of the above

A particle is projected at an angle 6 to the horizontal and it attains a maximum height H.
The time taken by the proj ectlle to reach the highest point of its path is. ..

) \/: ® 2 o Y

8 sin O

E, G, K and v stands for elastic tqodulus shear modulus, bulk modulus, and poisson’s ratio
respectively for a linear elastic isotropic and homogeneous material. T o define or relate
stress-strain relation completely for these materials at least

(A) E, G and v must be known

(B) E, K and v must be known

(C) Any two of the four must be known

(D) All four must be known

The ratio of bulk modulus (K) and modulus of Elasticity (E) for ‘any isotropic' elastic
material is
(A) 1/3(1-2v) (B) 1/3(1+2v) ©) 31+2v) (D) 3(1-2v)

A fluid is said to be Newtonian with shear stress is
(A) independent of velocity gradient.

(B) directly proportional to velocity gradient.
(C) inversely proportional to veldcity gradient.

.. (D) all of the above.

006
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38. The co-efficient of discharge C, of an orifige:varies with
* '(A) Reynold’s number (B) Machaumber - .o g -
(C) Prandtl number D) Weber number

39. A heat engine receives heat at the rate of 1500 kJ/mm and g;ves an output of 8, 2 kW. Its
thermal efficiency is equal to -

(A) 20.5% B) 302% © 32. 8% D) 44 6%

40. For a kmematic cham formed by a lower palr the relatlon between the number of link (L)
and number of joint (J) is
(A) L=3/2(1+2), B)_ . L=23.0+2. (C). L= 2/3(J+3) (D). L—3/2(L+3)

41.. If Sy and S, are spring forces exerted on the sleeve at maxrmum and mmunum radii of
rotation respectively, h is lift of sleeve, then stiffness of spring in Hartnell- govemor is
equal to _ 4 .

(A) (§;+8S,)/2h B) (5,-5,)/2h (C) (S] — Sz) /h (D)., z(Sﬁ_- S,)/h

42. If m is-mass, s is stiffness and § is static deﬂectmg of the body, then natural frequency of
free longitudinal vibrations is givenby . < SR | i
(A) 172=n \/ o B) ‘1/2=n \/s/
<© 4. 985/\]_ (D) all of the above

43. A two stroke I.C engme has a mean effective presstire of 6 bar. The speed of the engme is
1000 rpm and the diameter of the plston and stroke are 1 10 mm and 140 mn respectively.
What is the indicated power developed ?

(A) 103kwW \ B) 13.3HW‘
©) 153kwW D) 20.3_ ‘kV '

44. A hollow shaft of outer diameter 40 mm and inner diameter 20 mim is to be replaced by a
solid shaft to transmit the same torque at the same maximum stress What should be the
diameter of shafts ? *

(A) 30mm v (B) 35mm ,'),
(©) 10 x (60)3 mm (D) 10x (20)"3 mm o

45. A spring of stiffness 1000 N/m stretched mxually by 100 mm from the undeformed
position. The work required to stretch in another 100 mm s
(A) 5Nm . (B) TNm \ ‘

(C) 10Nm (D) 15Nm S
+9pace For;Rough Work
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,  PART-B |
(AE: AUTOMOBILE ENGINEERING) - -

- SECTION -1 i ,
Each questlon carries one mark each. (20 x 1 =20)
46. In case of SI engine to have the best thermat efficiency the firel air mixture ratio should be
(A) lean (B) rich :
(C) may be lean or rich i (D) chemically correct
47. Petrol commercially available in Indla for Indlan passenger cars has octane number is in
. therange: 4 ‘
T (A) 40t060 '®) 501060
(C) 80to85 i (D) 95 to 100
48. is the basic requirement of 4 good combustion chamber.
(A) Low volumetric efficiency
(B) High compression ratio
(C) Low compression ratio. ; :
(D) High power output and h;gh thermal efﬁc1ency
49. The exhaust valve of an engine is inside in comparison to the 1nlet valve
A) smaller (B) Dbigger
(C) same : “t (D) + varies from design to design
50. The use of tetraethyl lead in gasoline is bemg generally discontinued since its presence
(A) decreases the engine speed . (B) .blocks the catalytlc converter
(C) makes the fuel costly (D) bad odour
51. Petrol engines are adjusted to give minimum brake specific fuel consumption at
(A) no load (B) 20 to 30% of full load
(C) above 70% of full load (D) near full load
52. The drive from the gear box to the rare axel is taken by
(A) Clutch P S (BY:! ‘Universal joint
(C) Propeller shaft o (D) Differential gear
&pace FoF Rough Work
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The ratio of the actual damping coefficient to the critical damping coefficient is known as

53.
(A) Damping factor .. (B) :fxitieal damping coefficient
(C©) Logarithmic decrement (D) ' Magnification factor
54. For which of the following types of dampmg are motor cycle shock absorbers generally
designed ?
(A) Critical damping (B)  Partial damping
(C) Resonant damping _ (D) Large damping
55. A simple spring mass vibrating system has a natural frequency of N if the spring stiffness
is halved and the mass is doubled, then the natural frequency will become
(A) N2 (B) 2N
(C) 4N ‘ , (D) 8N
56. A reed type tachometer uses the principle of .
(A) Torsional vibration (B) Longitudinal vibrationi -
(C) Transverse vibration "~ (D) Damped free vibration
57. Excessive piston clearance caiiseé
(A) Pistonslap - (B) Piston seizure
(C) Scuffing (D) All the above
58. The connecting rod is equally strong in buckling if
- - k2 g2
(A) Ixx“”yy (B) Kxx_Kyy
(C) Both(A) and (B) (D) None of the above
59. Connecting rod is designed as
(A) Column (B) Beam .
(C) Strut (D) Tension member
Space For Rough Work
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60. By which of the following instrument the temperature of hot moving body can be
: measured ? . ,
(A) Resistance thermometer - (B) Radiation pyrometer
(C) Optical pyrometer ~ (D) None of the above
61. In limits and fits, the term allowance usually refers to
(A) difference between maximum size and minimum size of the shaft,
(B) difference bet\yeen maximum size and minimum size of the hole.
(C) maximum clearance between shaft and hole:
(D) minimum clearance between shaft and hole.
62. The transducer in a measurement system is the
(A) Signal conditioning device (B) Input element
(C) Output element (D) Processing device
63. For thermocouple, which of the folldvizing statements is incorrect ?
(A) Their calibration does not change with time or temperature.
(B) They read r.m.s value.
(C) They are incapable of standing any overloads.
(D) If calibrated on DC, they cannot be used for AC signals.
64. Raster CRT eliminates
(A) Flicker and slow update (B) Flicker only
(C) Slow update only (D) Has no effect
65. In CIM, manufacturing engineering requires activities like
(A) NC programming ' (B) Simulation
(C) Marketing program (D) . All of the above
Space For Rough Work
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66.

67.

68.

69.

70.

SECTION - II

Each question carries two marks. (10 x 2=20)
Match List I with List IT and select the correct'answer from the codes given below the lists :
List - I : List - 11
I Gas Turbine 1. Constant volume heat addition and constant volume
' heat rejection.
II  Petrol Engine 2. Constant pressure heat addition and constant volume
heat rejection. *
IIT  Stirling Engine 3. Constant pressure heat addition and constant pressure
heat rejection.
IV Diesel Engine 4. Heat addition of constant Volume followed by heat
addition at constant temperature. :
Codes : S
I II 11 v
(A) 3 1 4 2 -
(B) 2 3 1 4 TS
© 1 2 3 4
§0)] 4 1 2 3

Which one of the following engines will have heavier flywheel than the remaining one ?
(A) 40 HP four stroke petrol engine running at 1500 rpm

(B) 40 HP two stroke petrol engine running at 1500 rpm

(C) 40 HP two stroke diesel engine running at 750 rpm

(D) 40 HP four stroke diesel engine running at 750 rpm

A fuel represented by the formula CgH g'is used in an IC engine. Given that the'

molecular weight of air is 29 and that 4.76 kmols of air contains 1 kmelof oxygen -
and 3.76 kmols of n1trogen the air/fuel ratio by mass is

(A) 11.47 (B) 12.78 ‘
(©) 14.79 (D) 19.52
When > > \[2 then the transmissibility will be
n .
(A) >1 B) <1
(C) Equalto1l (D) None of the above

A mass of 1 kg is attached to the end of a spnng with stlfﬁless 0. 7 N/mm The critical
damping coefficient of this system will be

(A) 1.40 Ns/m (B) . 18.522 Ns/m

(C) 52.92 Ns/m (D) 529.2 Ns/m

Space For Rough Work
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71. Match List I with List II and select the carrect‘iﬁswer from the codes given below the lists :
List I A i o s | B R
I Taly Surf L 3 T Slots
- II.  Telescopic gauge 2 Flatness, ... .  yqgeey = - .
Il Transfer calipers .3 Internal diameter o
IV Auto collimator g Roughness CoT
Codes : '
I II CHL v .
(A) 1 2 3 4
3) 4 3 r 2 \
-4 3 201 ! 2 '
(D) 3 4 1 2 Fics
72. Allowance in fits and limits refersto *~~~ * -
(A) Maximum clearance between shaft and hole
(B) Minimum clearance between shaft and hole
(C) Difference between maximum and minimum size of hole I
(D) Difference between maximum and minimum size of shaft = = -
73. Consider the following statement :
()  The performance of an SI engine can be improved by 1ncreas1ng the compression
ratio.
(ID)  Fuels of higher octane number can be employed at hlgher compressmn ratio.
Of these statements
(A) Both(I) and (II) are true (B) . Both (I) and (II) are false v
(©) (@is trueand (II)is false D) @Dis falsgand () istrue
74. Match List I with List II and select the correct answer from the codes given below the lists ;
List—1 List - II :
I Inertia force 1  C dy/dt
II  Spring force 2 "M d2y/ dr?
II Damping force 3 ““Mo?R BT
IV Centrifugal force 4 ky
Codes : S T
I nmn —m IV o -
(A) 1 3 2 4
(B) 2 4 - 1’ 3
© 2 1 4 3
D) 1 2 3 4
75. What is the use of a profilometer ?
(A) To measure surface roughness
(B) To measure taper SR S
(C) To measure profile of the thread : e
(D) None of the above ' \
Space For Rough Work
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46.

47.

48.

49.

50.

51.

, PART -B S
(MC: MECHANICAL ENGINEERING)
SECTION -1
Each question carries one mark. : (20x1=20)
Which of the following is a case of steady state heat transfer ? ' -
(A) IC Engine N (B)  Air preheaters
(C) Heating of building in winter (D) None of the above

Thermal conductivity of Air at room temperature in k cal/m.hr °C is of the ordér of
(A) 0.002 B) 0.02
(C) 0.01 D) o1

Nusselt number is expressed by
A) ir.xside diarr_leter of tube

equivalent thickness of film
®) thermal conductivity e

equivalent thickness of film : ’ o
© specific heat x vi§qcity
thermal conductivity

coefficient of heat transfer x inside diameter : S

D “thermal conductivity -

Planck’s law holds g0'od‘for \
(A) Black bodies (B) Polished bodies

(C) All coloured bodies - (D) All of the above v >
Break even analysis shows profit when

(A) Sales revenue > total cost (B) Sales revenue = total cost
(C) Sales revenue < total cost (D) Variable cost < fixed cost

The basic difference between PERT and CPM is that

(A) PERT deals with events and CPM with activities

(B) Critical path is determined in PERT only

(C) PERT is used in workshops and CPM in plants A
(D) Guessed times are used in PERT and evaluated times in CPM

A-1

Space For Rough Work
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52. Emergency rush over can be pushed more effectively in
(A) Job production - (B) Automatic production
(C) Continuous production (D) Intermittent production
53. A rupee received one year hence is not the equivalent of a rupee received today, because
the use of money has a value. This is principle under
(A) Pay—back method
(B) Average return on investment method
(C) Present value method
(D) Cost accounting value method
54. Critical path on PERT/CPM chart is obtained by joining the events having
(A) Maximum slack (B) Minimum slack
(C) Average slack (D) Noslack
55. An event is indicated on the network by
(A) Straight line
(B) A number enclosed in a circle or a square
(C) A dotted line
(D) An arrow
56. Surface tension is caused by the force of at the free surface.
(A) Cohesion ‘ (B) Adhesion
(C) Both(A)&B) - : (D) None of the above
57. Flow between parallel plates of infinite extent is an example of
(A) ' One — dimensional flow . (B) Two — dimensional flow
(C) Three — dimensional flow (D) Compressible flow
58. The laminar / viscous flow is characterized by Reynold’s no. which is
(A) less than the critical value . (B) equal fo critical value
(C) more than the critical value (D) none of the above
Space For Rough Work
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59. A Kaplan turbine is )
. gt s voii 2
(A) An inward flow impulse turbinhe
(B) Low head mixed flow tutbine N
(C) High speed axial flow turbine
(D) High head mixed flow turbirie |~ "
60. A rotameter is used to measure which of the following ?
(A) Specific gravity of liquid (B) Velocity of liquids . ,
© Pressure of gases (D) All of the above
61. A 1s used to measure percentage of silica.in water. . ,
(A) Photometer . .7 (B)y Conductivity cell ‘ .
(C) Calorimeter . (D):* None of the above ' '
62. Load cell is essentially a
(A) Photovoltaic (B) Strain gauge
(C) Thermistor (D) “None of the above
63. is suitable for measuring the temperature of red hot moving
material. (like molten steel or cast iron)
(A) Thermocouple | B ~(B) Gas thermometer '~
(C) Radiation pyrometer S (D) . Thermistor
64. Which of the following is not cons1dered a method of input control ina CAD system ?
(A) Programmable functlon bar . (B) J oystlck , RN
(C) Plotter v v (D) Touch terminal
65. Which of the following is responsible for coordinating various operations using timing,
signals ? .
(A) Arithmetic logic unit | (B)- ~ Control unit N
(C) Memory unit ' (D) Input/output umt
Space Fo¥ Rough Work
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 SECTIONZIF ¢ SR
Each question carries two marks. (10 x 2=20)

66. Two balls of same matenal and ﬁmsh have thenr diameter in the ratlo of 2 1 qnd both are
heated to same temperature and allowed to.cool by radiation. Rate of coohng by b1g ‘nall
as compared to smaller one will be in the ratlo of (

(A) 11 ’ B) 21
<) 1:2 D) 41
. 67. 40% of incident radiant energy on the surface of a thermally transparent body is reflected
back. If the transmissivity of the body be 0.15, then the emissivity of surface i§
(A) 045 B) 055
(C) 040 - ® 075

68. The number of observation to be made on a machine for work sampling sﬁiﬁy for an
absolute accuracy of 4% with 95% eonﬁdent level, (if probability of machine belng busy
is P%), is equal to

4P (100 -P P (100-A)
A :
@ 3 ® =3
9P (100 -P) 2P (100 -P)
© > @ 3
AL - AS
\,;;;":, ;I r:
69. o tm and tp represent the Optlmlstm most probable andcp)ess1m1stlc tlme fox)a prOJect
then by probability analysis, most probable expected time t,
gttty . gttty
(A) i ———6—j e (B) _—__—?L’& ) s
to * 2t + b o 2+ttt |
©) 2 . ®) . <
70. According to Halsey 50 — 50 plan, if H= houﬂy tate A = actual tlme and S = standard ”
time, then wages will bé o e
o C(SLAY G R
(A) HA (B) HAL o S HA »
S—-AH S
(C) HA + (L—z—)—) | (D)~ "H(S-A)+ (—%‘5)
Space For Rough Work
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.

72.

73.

74.

75.

Match List — I with List — II and seleet th¢-¢orrect answer using the codes given below the
lists :

List—1I 7 List-11

(a) Kaplan turbine (1)  High values of speed and spemﬁc
(b)  Pelton wheel 2) . Work under atmospheric pressure
(¢)  Draft tube (3)  High part load’ efﬁclency
(d)  Axial flow turbine ~ (4)  Pressure head recovery
Codes :

a b c d
(A) 1 2 3 4
B) 2 1 4 3
© 3 2 4 1
D) 4 3 1 2

Suppose X is a normal random variable with mean 0 and variance 4. The mean of the
absolute value of X is L
22

1 | : A

A A " o

(A) \/2—; ®) Ny
23[2 : 2

© 5 ® 7

A machine is purchased for ? 32, 000 and its assumed life is 20 years. The scrap value at

the end of its life is ¥ 8,000. If the depreciation is charged by the dlmlmshlng balance

method, then the percentage reduction in its value at the end of the first year is

(A) 6.7% @B) 7.1% (©) 12% D) 7.6%

The lead time consumption is 500 units. The annual consumption is 8000 units. The

company has a policy of EOQ ordeting and maintenance of 200 units as safety stock. The

recorder point (ROP) is

(A) 500 units (B) 700 units
(C) 200 units (D) None of these

A centnfugal pump was manufactured to couple directly to a 15 HP electric.

motor running at 1950 rpm delivering 50 litres per minute against a total head of 20 m. It
is desired to replace the motor by a diesel engine with 100 rpm and couple it dlrectly to the
pump. The head developed by the pump is likely to be

(A) 414m B) 29.6m
) 20m , D) 95m
Space For Rough Work:
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54.

PART-B .
IPE: INDUSTRIAL PRODUCTION & ENGINEERING

SECTION-I . S e
Each questlon carries one mark. o L (20x1=20)
46. The number of therblig symbols is R
(A) 20 B) 15 o (C) 18 ) (D) 16
47. The technique for synthesizing operation tlmes form standard time data for basic motions
is called system : ‘ : ,
(A) PTS B MM . ;
©) T™MU (D) None of the above
48. The surface roughness on a drawing is represented by
(A) Circles AEENE “.¢ (B): Squares
© Zlg-Zag lines (D). Triangles
49. Expressing a dimension as 18. 3+0.00 mm is the case of
(A) Unilateral tolerance ;- - - (B) = Bilateral tolerance :
(C) Limiting dimensions =~ -~ (D) None of the above
50. In ann x n matrix of an ass1g1€menf problcm the optimality is reached whcn the minimum
number of straight line scoring all the zero is ' ! :
(A) n? By n2" () n (D) 2n
51. Fair game value of a game is :
~ (A) Positive or negative (B) Zero
(C)  Positive D) Negatlvc e
52. InPERT analysis a critical activity has
(A) Maximum float . ® Zero ﬂoat
(C) Maximum cost “: ™), 'Mmlmum cost
53. A process is said to be controqu,)ylth stan;iard values of mean = 18 and the standard

deviation is = 4. The sample size is 9. The control limits for x — chart are . 4
(A) 18%9 B) 186 (C) 18+4 (D) 18%3

Which of the following generates pulses corresponding to. the rotation of motor in CNC
machine ? '

(A) Micro — controller W (B)  Encoder:.. . v ¢ .
(C©) LVDT itz v (D)o ; Proximity sensor BRI
55. . nght pen used in CAD is TR AR : N
(A) An output device : :
(B) An input device
(C) A potentiometric dewsiee . %'
(D) A device that is used with stbrage tube
 Spacy For, Rough Work.
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56.

57.

58.

59.

60.

61.

In a Direct Beam Refresh tube type of display unit
(A) There is no staircasing

~ (B) A cathode-ray tube is made use of

(C) There is no colour capability
(D) Selective erasure is possible

Following is not a Non Destructive Testing Method :

(A) Magnetic particle inspection method

(B) Ultrasonic testing method

(C) Leak test method

(D) Nickbreak test method ' .

SIMO charts are used in > : :
(A) Method study o (B) - Micro motion study
(C) Process analysis _ (D) Layout analysis

X and R charts are used for

(A) Production control (B) Cost control

(C) Process control - . - (D) Material control
Which of the following operations is called internal turning ?.

(A) Drilling (B) Reaming

(C) Boring (D) Counter boring

In reaming process

(A) Metal removal rate is high

(B) High surface finish is obtained

(C) High form accuracy is obtained

(D) High dimensional accuracy is obtained

62. In forging operation, work piece is usually subjected to
(A) Compressive stress (B) Tensile stress
(C) Shear stress " (D) Bending stress
63. IfR be roll radius and p, the coefficient of friction between contact surfaces, then draft can
be expressed as
(A) wR? . (B) wR - © uR D) pR3
64. Roll piercing. is used to produce . | R
(A) Cooking pot (B) Seamless tube
(C) Railroad rail : (D) Crank shaft
65. Turning produces
(A) Square shape (B) Triangular.shape
(C) Cylindrical shape (D) All of the above
Space For Rough Work
A1 20 006



O P ——

pm Y

SECTION II L T
Each question carries two marks. ' o ({0 x 2=120)

66. For obtaining a cup of diameter 25 mm and height 15 mm by drawing, the size of the
round blank should be approximately
(A) 42mm . (B 44mm -
(C) 46mm (D) 483mm

67. To drill a 10 mm diameter hole through a 20 mm thick MS plate with a drill bit running at
300 rpm and a feed of 0.25 mm/revolution. Time taken will be

(A) 8secs | (B) 16secs
(C) 24 secs (D) 32 secs

i
e

68. 3 —2- 1 method of location in jig or fixture would- collectlvely restrict. The work plece in
n degrees of freedom, where the value ofn 1s

(A) 6 - ®B) 8
© 9 ®) 1

69. Match List-I with List-II and select the correct answer using the codes glven below the

lists :
List -1 . List-1I
A.  Mechanical comparator 1. Variable inductance
B.  Pneumatic comparator- 2. - Dialindicator -~ ' \
C.  Electrical comparator . 3. ' Higher accuracy
D.  Optical comparator . 4.  Air pressure
Codes :
A B C D
@A) 3 .4 1 2
®B) 2 4 1 3 ‘
© 4 2 1 3
D 1 4 3 2 A
Space For Rough Work
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70.

71.

72.

73.

74.

75.

A PERT act1v1ty has an optimistic time, of 12 days pess1m1st1c time of 60 days and

~ expected time is 28 days. The most likely time of an activity is

(A) 24 days (B) 16 days
(C) 17 days (D) 15 days

Maximized value for the objective function Z = 5x, — x,

Subject to constraints 2x, +’5152 <80

x + x,<20

x| ,%,>0is
(A) 40 - ®B) 60
) 80 o D) 100

An air conditioner was purchased for ¥ 22,000/~ and has a life of 10 years. The salvage
value is ¥ 4,000/-. The book value at the end of 8 years, by straight lme deprematlon

method is
(A) 10,000 B) 7,600
© 9,200 (D) 8,400

If A,is 0.577, R=2, X =1.0, then LCL of the X-chart is

A) 1 B) 0.577
(©) 02 - D o

The sub-group size is 20. The standard deviation of the sub-groups is 5, 7, 6 4 6, 7 5,4,

5, 7. The upper control 11m1t fora s1gma chart is
(A) 1.856 (B) 4.856
) 6.344 (D) 8.344

In point to point control NC Machine, the slide is positioned by an integrally mounted d

stepper motor drive. If the motor specification is 1° per pulse and the pltch of the lead

screw is 3.6 mm, the expected positioning accuracy is

(A) 1pm (B) 10um
©) 50um (D) 100 pm
Space For Rough Work
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46.

47.

48.

49.

50.

51.

-

52. .

PART-B

IEM : INDUSTRIAL ENGINEERING AND MANAGEMENT

Yis

SECTION-I

Each question carries one mark. -

An automobile industry is an example of

(A) Military organization

®). Functlonal orgamzatlon

(C) Line and staff organization (D) _ None of the above

Inspection is a tool of
(A) Quality control
(©) Work-study

[

(B) PPC
(D) None _.of the above

The SQC methods are based on the theory of

"~ (A) Relativity
(C) Productivity

(B) < Efficiency
,(D) Probability

PP R
L P

The Father of Scientific Management is

(A) F.W. Taylor |
(C) Henry Fayol

Most accurate instrument is’

(A) Steelrule
(C) Vernier calliper

(B) Gibreth B
(D)  Russell Roff

g

(B).- Micrometer screw gauge

. (D)  Opticl projector

The following type of gauges has gaugmg secthns combmed on one end

(A) Combination gauge
(C) Go and No go gauge

(B,),, Limit gauge
(D). Progressive gauge

ETE N

The axis of movement of Robot"may include

(A) X-Y Coordinate motion

(C) Elbow rotation

(B) Wrist rotation
(D) All of the above

ceds
EE SR

(20 x 1 =20)

006
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53. The APT (Automancally Programmed} T mf);l'anéuage is used w1th N
(A) Drafhng system v (B): - NC. machmes o
+2(C) Programmable controllers (D) Large sutomation systems- , -
54. In Assignment model o i‘( -
A) Degeneracy is always present in all the problems .
(B) Number of resources is equal to number of jobs '
(C) Only one unit from the ith source can be assigned to any of its destlnatron
(D) Allofthe above .. -
55. Optimality is reached when all mdex values are !
(A) Zero _ (3) Neﬁatrve ' P
(C) Positive o (D) None of the above
56. A small allowance of time which may be included in a standard time to meet legitimate
and expected items of work or delays is called 7
(A) Pollcy allowance P ®) Contlngency allowance
(C) Special allowance L (D) Interference allowance f
57. A process chart in which the activities of worker’s hands (or llmbs) are recorded in their
relationship to one another is called ' ’
(A) Out line process chart o (B:)‘;‘ * Control chart
(C) Two — handed process: chaft” (D) ' Travel chart f
58. When the ordermg cost is increased to 4 tlr'ne‘s" the EOQ will be mcreased to
(A) 3 times ~ (B) _ 8times R
(C) remain same o (D) 2 times
59. The cost of inventory does not include .
(A) Ordering cost . (B) Material cost
(C) Carrying cost ‘ _ (D)  Shortage cost
Tﬂ V'v!
Space lgdr"f(:u_gln Work
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60. In MTM one TMU is equal to e O b v(

(A) 0.0006 minute (B) 0.0008 minute

(€) 0.0005 minute | (©) 0.0089minute =
61. In PERT the distribution of actlvity' time is assumed to be

(A) Normal distribution '

(B) Binomial distribution

(C) Beta distribution

(D) Gamma distribution

62. A data base models the data, so that it is-
(A) Appropriate for application
(B) Independent of application program - !
(C) Optimized for most frequent applications
(D) Optimized for all applications

i

D 4

63. The time.which resylts in the:least possible direct gost of an activity is known as
(A) Normal time S (BY v Blow time ;
(C) Crashtime (D) " Standard time
o . ‘ . STWENNE <
64. The system of codification which consists of 10 digits of numerical code is called |
~(A) Brichsystem ... . . . cadlor L e e o : o
(B) Peripherysystem v | = B
(C) Kodak system
(D) Centralized system

65. The micro mqtion. study: mvé‘lves how many mnnl;nr of ﬂmdamental hand motions ?

A) 12 e @) g
© 15 O 16
;Seage For Rough Work
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66.

67.

68.

69.

70.

SECTION-II |

[

Each question carries two-marks. ‘ . (10 x 2 =20)
IfA,is 0.577,R = 2x—10thenLCLofthex chartls

A 1 S ooatb e (B)Y 0577

< 02 “MD) O

Consider the following LPP: Maximize Z = 3x, + 2 xzh
Subject to constraints x; <4
X, <6
3x+2x,<18
%20, x, 20
(A) The LPP has a unique optimal solution
(B) The LPP is unbounded

(C) The LPP is bounded
(D) The LPP has multiple optimal solutions

The annual démand for an itén’#y’ 4000 units. The ordering cost per order is ¥ 150, the
inventory holding cost based,on average inventory is 20%. The cost per unit is ¥ 5 and the
shortage cost based on maximum 1nv(gntory is 10 paisa per unit per year. The EOQ will be
(A) 10 units (B) 100 units

(C) 1000 units (D) 10,000 units

A fitis speciﬁed as 2.5 H8/e8. The tolerance value for a nominal diametér of 26'mm in

IT8 is 33 microns and fundamental deviation for the shaft is — 40 microns. The maximum
clearance of the fit in microns is

A -7 B) 7
< 73 D) 106

The mean+and vatriance of consumption of an item are 200 .and 36 réépectively The area
under the normal curve for Z = 2 is 0 95 the reorder level for 95% service level 1S

(A) 236 ©@B) 206
(C) 212 | 2 (D) 218

A-1
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71.

72.

73.

74.

75.

For the network shown in the ﬁgure, the vanance along the critical path is 9. The
probability of compfetlon of the project m 24 days is

(A) 68.2% | B) 84.1%
(C) 95.4% D) 50%

The variance of the population is 36 and the sample size is 4. The standard error of the
sample is :

A 3 B) 4
© 5 | D 6

In a point — to — point control NC machine, the slide is positibned by an mtegrallj"
mounted stepper motor drive. If the motor specification is 1° per pulse and the pltch of the

. lead screw is 3.6 mm, the expected positioning accuracy is

(A) tpm  @®) 10pm
(C) 50um : . (D) 100 um

An operator manufactures 75 jobs in 8 hrs. If this time includes the time for' setting his

‘machine, -calculate the operator s efficiency, standard setting time is 49 units and
; production time per plece is 10 mmutes

(A) 1155% B) 164.6%
(C) 184.7% D) 224.8%

A process is to be controlled with standard values of mean = 20 and the standard dev1at10n
=6. The sample size is 9. The control limits for X-chart are

(A) 20+9 _ - (B). 20x4

) 20zx6 . (D) 20+3

Space For Rough Work
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46.
47.
48.
49.

50.

51.

52.

53.

54.

55.

PART -B .
MSE: MANUFACTURING SCIENCE AND ENGINEERING »

SECTION - I
Each question carries one mark. S 20x1=20)
Carburizing flame is not suitable for steel, because -
(A) it weakens the joint. - (B) it makes the joint brittle. >
(C) itis not economical. ' (D) melting point of steel is very high.
Which of the following operations is called internal turning ?
(A) Drilling (B). Reaming
(C) Boring (D) Counter boring .
Enlarging an existing circular hole with a rotating single point cuttlng tool is called
(A) Boring i (B) Reaming
(C) Drilling -~ (D) Counter boring
Name the process that uses single point cutting tool
(A) Dirilling (B) Milling
(C) Tuming * o (D) ~ Gtrinding

A group of NC words character or digits used to describe one instruction in a part program
is called

(A) Block , (B) Line

(C) Buffer (D) None of the above
The code GOO stands for

(A) Rapid traverse: -’ “* . By Linear interpolation
(C) Cutter compensation - < - (D). None of theabove

If A, and A, are the original and final cross-section areas of stock during bar drawmg, then
the area reduction is expressed as

(A) A/ (Ag-Ap) o (B) (Ag—Ap)/ A

©) A,/ A D) A[/A,

Which, of the following is the correct temperature range for-hot exfrusion of alumlmum ?.
(A) 300-340°C |, Ceh (B). 350-400°C "

(C) 430-480°C (D) 550-650°C

The forging defect due to hindrance to smooth flow of metal in the component called
‘Lap’ occurs because

(A) the corner radius provided is too large.

(B) the corner radius provided is too small.

(C) draft is not provided.

(D) the shrinkage allowance is inadequate. * -

Deep drawing can be used to produce S
(A) Cooking pots . (B) Beverage cans
(C) Automobile fuel tanks (D) Connecting rods
Spape For Rough Work
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56.

A moving mandrel is used in

(A) Wire drawing (B) Tube drawing
(C) Metal cutting (D) Forging
57. “In case of metallic arc welding the electric current may be
(A) AC only (B) DConly
(C) AC and DC only , (D) None of the above
58. Which of the following materials has best weldability ?
. (A) High carbon steel (B) Low carbon steel
(C) - High speed steel (D) - Castiron
59. | Piezoelectric crystal possessvthe kability to convert
(A) Electrical energy into mechanical energy
(B) Mechanical energy into electrical energy
(C) Strain energy into electrical energy
(D) All the above
60. Fluid flow in an open channel can be measured by
(A) Manometer (B) Noazzle A
(C) Orifice , (D) None of these
61. The main factor responsible for decrease in tool life is
(A) Cutting speed (B) Feed
(C) Depthofcut (D) None of the above
62. The CLA value is used for the measurement of |
(A) Surface dimensions (B) Bend of the tool edge
(C) Hardness of tool (D) Surface roughness
63. During metal cutting operations continuous chips are produced while machlmng
(A) Ductile material (B)- Brittle material .
(C) Hard material (D) Soft material
64. In which of the following configurations the robot body is a vertical column that swivels
about a vertical axis ?
(A) Polar coordinate configuration
(B) Cylindrical coordinate configuration
(C) Joint arm configuration
(D) None of the above
65. The standard deviation is :
(A) An average deviation (B) Same as median
(C) One half of mode (D) A measure of dispersion
Space For Rough Work
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SECTION - II ihs e

Each question carries two markeu ‘ o ' f - ilO X 2 =20)
66. In a tool life test, doubling the cutting speed.reduces the tool life to 1/8t of the ortglnal
The Taylor’s tool life index is €1} Nt
(A) 172 : (ﬁ)f 1/3 S
(C) 1/4 e 4B). - 1/8 _
' Pt RN Wi Gy S A Whha s
: Poms fnrae o
67. The spmdle speeds in a machme tool are 160 229 328 49 ......... The next hlgher speed
will be ol A T |
(A) 642 (B) 660‘“{
(C) 671 _ D) -
68. A cup of 10 cm height and 5 cm diameter is to- be made from g steel metal of 2 mm
thickness. The number of reductwns necessm'y will be 4
(A) One @) Two .
(©) Three ;;' @) s Fowbr o ame
69. The steps followed for development of Llnear Programmmg model are
i State the problem in the foyn of a Llnear Programmmg model o 3 y
ii Determine the decision variables e |
ili ~ Write the objective function et ‘ Lo
iv  Develop equations for the constram!ts i
The correct order is R
V(A) i, ii, ii, iv @) g e e
(©) v, i, ii, iii ©) v diighyd -
R FEREPR TR
70. A PERT activity has an optimistic time of 3 days, pessm}istxc ﬁri@e of 15 days and
expected time of 7 days. The most likely time of the activity is
(A) 5 days 4 - (B) 6days ,fx R -
(C) 7days o mimmes (@) 9days T '
“Spifce For'Rough Work
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71.

72.

In a typical metal cutting operation, using a cutting tool of positive rake of 10°, it was
observed that the shear angle was 20°. The friction angle is

(A) 45° : B) 30°
(C) 60° (D) 40°

The tool of an NC machine has to move along a circular arc from (5, 5) to (10, 10) while
performing an operation. The centre of the arc is at (10, 5). Which one of the followmg
NC tool path commands performs the above mentioned operation ?

(A) NO10 GO2 X10 Y10 X5 Y5 RS
(B) NO10 G03 X10 Y10 X5 YS RS
(C) NO10 GOl X5 Y5 X10 Y10 RS
(D) NO10 G02 X5 Y5 X10 Y10 RS-

73. The allowance in an assembly is 0.03 mm and the shaft tolerance is 0.02 mm. The

dimensions are specified as per ‘Basic hole system’. The upper and lower limit of the hole
are 25.02 and 25.00 mm and the lower limit of the shaft is. 24.95. The upper limit of the
shaft is

(A) 24.90 mm B) 2495mm
(C) 2497 mm D) 25.00mm .
74. In an orthogonal cutting operation, chip thickness is 0.2 and the tool rake is 0°. Then, the
shear angle tan ¢ is
(A) 0.6 B) 08
(C) 02 D) 1.0
75. The value of cutting speed in a drilling operation to drill a hole of 10 mm at 1000 rpm is
(A) 31.42 m/min B) 42.0 m/min
(©) 21.36 m/min (D) None of the above
Space For Rough Work
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