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Q1 to Q 25 carry one mark each.

Q2

2
The partial differential equation a_u +u Eli = 9—’: 152
ot  oOx ox

(A) linear equation of order 2
(C) linear equation of order 1

{(B) non-linear equation of order 1
~(D) non-linear equation of order 2

The eigenvalues of a symmetric matrix are all

{A) complex with non-zero positive imaginary part
(B) complex with non-zero negative imagnary part
AC) real

(D) pure imaginary
e Match the CORRECT pairs

Numencal Integration Scheme

Order of Fitting Polynormal

P Simpson’s 3/8 Rule

1 Furst

() Trapezoidal Rule 2 Second
R Simpson’s 1/3 Rule 3 Third

B (A) P-2,Q-1,R-3 (B)P-3,Q-2,R-1 (OP-1,Q-2,R-3  #1D)P-3,Q-1,R-2
Q4  Arod of length L having uniform cross-sectional area A 1s subjected to a tensile force P as shown m
" the figure below If the Young’s modulus of the matenal varies linearly from E; to E, along the

length of the rod, the normal stress developed at the section-SS s

— S
E; EL’
P 4— L——» P
773 §
o
L
P P(E,—E,) PE PE,
(A) — (B) —1—2= C)—% D)y —
A A(E, + E;) © AE, ) AE,

Q5  For steady, fully developed flow inside a straight pipe of diameter D, neglecting gravity effects, the

pressure drop Ap over a length L and the wall shear stress 7, are related by

ApD Ap D? ApD anpL
A T,= = ©Or,= o)1, =——
4L ® 7, 412 2L D

For a ductile matenal, toughness 1s a measure of

(A) resistance to scratching
(C) ability to absorb energy till elastic limit

~(B) ability to absorb energy upto fracture
(D) resistance to indentation
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Q7 A cube shaped casting sehdifies in 5 mun The soldification tme m rmun for a cube of the same
material, which 1s 8 umes heavier than the onginal casting, will be ~

!

(A) 10 (B) 20 ©)24 ~{D) 40 "

Q8 A steel bar 200 mm m diameter ts turned at a feed of 0 25 mm/rev with a depth of cut of 4 mm The
— rotatonal speed of the workpiece 15 160 rpm. The matenial removal rate 1 sor’/s 15

m- § <V @A1e (B) 1676 (C) 1600 (D) 16755 r
}9 In the 3-2-1 pninciple of fixture design, 3 refers to the number of _
(A) clamps required A - .
487 locators on the pnmary datum face " \
(C) degrees of freedom of the workpiece -

(D) operations camned out on the pnmary datum face -

7(1[1 simpie exponential smoothing forecasting, to give higher weightage to recent demand
information, the smoothing constant must be close to

(a) -1 (B) zero ©05 D)1

A company manufactures 1000 toys every day On an average, 10% of the toys are defective and
40% of the defective toys can be reworked into defect-free ones The average number of defect-free

toys manufactured daily 1s
(A) 900 (B) 920 (C) %40 (D) 960

-

Q12 Which one of the following 15 modeled based on adaptation capabilities of biological systems?

™ -
O

(A) Relational database (B) Fuzzy system
(C) Smulated annealmg algorthm (D) Genetic algonthm

The type of control chart used to monitor the amount of dispersion n a sample 15
(A) c-chart (B) p-chart (C) x chart AD) R-chart

/q*ﬁ The fixed cost and the vanable cost of production of a product are Rs 30000 and Rs 50 per wnut,
respectively The demand for the stem 1s 500 units To break even, the untt price of the items m
Rs should be

(A)50 B)75 Z(C)% (D) 100

L 1
\/6'3 Therbligs refer to the | .

(A) basic types of fixtures used in machmmgo<

(B) fundamental motions used 1n manual workv— _

(C) basic types of waste in manufacturing process»

(D) fundamental types of matenial handhng systemse _JuY

\)df Customers armive at a ticket counter at a rate of 50 per Ar and tickets are ssued i the order of ther

arnval The average tme taken for issuing a ticket 13 1 mun  Assuming that customer arnvals form a
Pomwnpmsandmummcxpomnmﬂymsmmm,meawngewm“unfmm
1N nun 18

(A)3 (B)4 05 D)6

P-D ne
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/& Circular blanks of 10 mm diameter are punched from an aluminum sheet of 2 mm thickness The
shear strength of aluminum 1s 80 MPa The mmnimum punching force required 1n kN 15

{A)2.57 (B)329 Y5 03 {(D)633
8 A metnc thread of pitch 2 mm and thread angle 60° 15 inspected for its pitch diameter using 3-wire

Bl method The diameter of the best size wire in mm 1s
{A) 0 866 (B) 1 000 AC) 1154 (D) 2 000
Match the CORRECT pairs
Processes Charactenistics / Applications
. P Frniction Welding ~ | 1 Non-consumable electrode
| ) Q Gas Metal Arc Weiding __\| 2 Jowung of thick plates
¢ " R Tungsten Inert Gas Welding —%-3 Consumable electrode wire
S Electrosiag Welding Joming of cylindrnical dissimilar matenals
'( * ) P'4a Q_3S R’la S'2 t/‘tB) P'4! Q:za R"3! S'l
{(CyP-2,Q-3,R4,8-1 (D) P-2,Q4,R-1,8-3
In a rolling process, the state of stress of the matenal undergoing deformation 1s
wﬂ&) pure compression >’\(B) pure shear
{C) compression and shear 7,4D) tenston and shear

Q21 Consider one-dimensional steady state heat conduction along x-axis (0 < x < L), through a plane
wall, with the boundary surfaces (x=0 and x=L) maintained at temperatures of 0°C and 100°C
Heat 1s generated umformly throughout the wall Choose the CORRECT statement

{A) The direction of heat transfer will be from the surface at 100°C to the surface at 0°C
(B) The maximum temperature inside the wall must be greater than 100°C

{C) The temperature distnbution 1s hinear within the wall

{D) The temperature distnbution 15 symmetric about the mid-plane of the wall

Q22 A cylinder contamns 5 m’ of an 1deal gas at a pressure of 1 bar This gas 15 compressed in a
reversible 1sothermal process ull its pressure increases to 5 bar The work n &J required for this
process is

(A) 8047 (B)9532 (C)9817 D) 10122

Q23 planar closed kinematic chain 1s formed with ngid links PQ=20m, QR=30m, RS=25m
and SP =27 m with all revolute yoints The link to be fixed to obtamn a double rocker (rocker-
rocker) mechanism 1s

(A) PQ (B)QR (O)RS (D) SP

Q24 Let X be a normal random vanable with mean 1 and variance 4 The probability P{X<0} 1s
(A) 05 (B) greater than zero and less than 0 5 i
(C) greater than 0.5 and less than 10 m10 4

Q25 Choose the CORRECT set of functions, which are linearly dependent. N
(A) sin x, sin‘x and cos’x (B) cosx, sin x and tanx '
(C) cos2x, sin’x and cos’x (D) cos2x, sin x and cos x

PID o 46
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Q.26 to Q.55 carry two marks each.

Q26 The followmg surface mtegral 1s to be evailuated over a sphere for the given steady velocity vector
field F=x + yj + zk defined with respect to a Cartesian coordinate system having ¢, 7 and k as unut

base vectors
H-I-(F.u)dA
;4
where S 1s the sphere, x? +y? +z? =1 and & 1s the outward unit normal vector to the sphere The
value of the surface mtegral 15
(A x ®B)2x (C) 3x/4 D)4z

2
Q.27 The function f(r) satisfies the differential equation (;—‘zf-+f=0 and the auxihary conditions,

n -
f(0)=0a%(0)=4 The Laplace transform of f(¢) is given by D 41=9
2

4
A —— P
( )s+l ® s+1 © st +1

Aﬂywbeeloonnecvedtoapundnmgmachmchastosupplyenagyofmmuwhﬂemnnmgma
mean angular speed of 20 rad/s If the total fluctuation of speed 1s not 10 exceed +2%, the mass

4 2
©) sY+1

moment of iertia of the flywheel m kg-m’ 15 5P - ' Ll r
A)25 B) 50 © 100 ®) 125
Q29 A single nveted lap jomt of two stmular plates as shown mn the figure below has the followmng
geometrical and matenal details r
T @ T plate width w = 200 mm
. plate thickness 7 = 5 mm
P w ' o w P number of nvets n =3
l @ l nivet diameter 4, = 10 mm
_L . nivet hole diameter dy = 11 mm
allowable tensile stress of plate o, = 200 MPa
7
-f- A -*- allowsble beanng stress of nvet o, = 150 MPa

'T'

If the plates are to be designed to avoud teanng failure, the maximum permussible load P m kN 15

(A) 83 (B) 125 (C) 167 D501

i

D sne
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/ﬁ) Two cutting tools are being compared for a machining operation The tool life equations are

-
I LI 4

Carbide tool ~ VT'® =3000 oot
HSS tool VT =200 '

where Vs the cutting speed mn m/myn and T 1s the tool life in 7un The carbide tool will provide
higher tool iife 1If the cutting speed 1 m/min exceeds

A)150 394 (C)493 (D)600
L@ B
/Q 31 'In a CAD package, mirror tmage of a 2D point P(5,10) 1s to be obtamed about a Itne which passes
\— ”through the ongin and makes an angle of 45° counterclockwise with the X-axis The coordinates of
the transformed pont will be

(A)(75.5) (B) (10, 5) ©(@75,-5) (D) (10, -5)

@ In water jet machimng, the water jet 1s 1ssued through a 0 3 mm diameter onfice at a pressure of
400 MPa The density of water 15 1000 kg/n’ The coefficient of discharge 1s 1 0 Neglecting all
losses during water jet formation through the onifice, the power of the water jet in kW 1s

(A)253 B)506 C)759 {D)1012
( Q33 , A linear programming problem 1s shown below kL
Maximize 3x+7y i
P Subject to Ix+7y<10 o7

4x+6y<8 3 \

x,yz0 o ! -;’*
It has ' 3
(A) an unbounded objective function (B) exactly one optimal solutton ’
(C) exactly two optimal solutions (D) nfinitely many optimal solutions ¢

o

Q34 Consider a two machine flow shop where jobs are first processed in Machine X and then in
Machmme Y, in the same sequence The processmg times of four jobs (1, 2, 3 and 4) on the
machines are

Job Processing time (in min)
° Machine X Machme Y B
Ao b (2131 3]%])
— oo )
3 7 6
4 - 5 —rt—

The sequence of jobs on the machines that minimizes make span 1s

") 2-3-1-4 (B) 1-2-34 (©) 2-1-34 (D) 3-1-4-2

PID 6/16
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35 A firm produces 120 units of product in every 8 hour shift. Four operations as given below are
needed to manufacture each umt of product.

Operation Precedence Processing time {int run)
P none 1
Q P 2
R P 4
S QR 3

The above operations are to be assigned to workstations, such that one or more operations are
performed in each workstation Only one umt of product will be processed 1n each workstation at a
time The mintmum number of workstahons that will achieve the production target, without

violating the e s
@)1 ®)2 )3 )4 g
P |
/K Match the CORRECT parrs
Group I Group 11

P Man-machme chart L1 Determmnes standard tume of jobs

Q Learmng curve 2 Finds the preferred method of domng work

R Tmestudy, = 3 Measures work improvement

S Mouonstudy Shows 1dle times
(A)P-2,Q-3,R4, §-1 (B)P-3,Q-2,R-4, §-1
(C)P4,Q-1,R-3,8-2 (D) P-4,Q-3,R-1,5-2

A company plans to purchase a machine whose uptime needs to be atleast 95% They have
shortlisted two models of the machine with the following operational characteristics

Machine MTRBEF (hr) MTTR (hr)
Model M 60 4
Model N 48 2

The company should buy

(A) only Model M (B) only Model N

(C) exther Model M or N (D) nerther Model M nor N

@ A manufacturer produces bars designed to be of 10 mum diameter with a tolerance of +0 1 mm
Histoncal data indicates that manufactured bars have an average diameter of 9 98 mm with a
standard deviation of 0 15 mm The process capability index is

(A)0D3 B)012 (€018 WD)027

Q39 Let (P) denote the lnear programming formulation of a transportation problem with m sources and
n destinations Then, the dual linear program of (P) has

(A)ymxn vanables and mXn constramts (BYmxn vanables and m+n constraints
(Cym+n vanables and m+n constramnts (D)m +n vanables and mXn constraints

PID e
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Following data refers to an automat and a center lathe, which are being compared to machme a
batch of parts m a manufacturing shop

Automat  Center Lathe

Machine Set-up Time npun = ~; 120 30

*_Machine Set-up Cost n Rs./min ~ 800 150

Machining Time per piece n min 2 25

, = Machming Cost in Rs /min 500 100
e T -

Automat will be economical if the batch size exceeds
(A)28 (B) 32 © 6l ™75
\
+0 020
Cylindrical pins of 25+°%° mm diameter are electroplated in a shop Thickness of the plating is

30*° micron Neglecting gage tolerances, the size of the GO gage m mm to mspect the plated
components is

(A)25042 JBJ 25 052 (C)25074 D)25084

During the electrochemical machining (ECM) of 1ron (atomic weight = 56, valency = 2) at current
of 1000 A with 90% current efficiency, the material removal rate was observed to be 0 26 gmis If
Titanium (atormic weight = 48, valency = 3) 15 machmed by the ECM process at the current of
2000 A with 90% current efficiency, the expected material removal rate in gm/s will be

(A)0 11 (B)023 L) 030 (D)os2

Specific enthalpy and velocity of steam at mlet and exit of a steam turbine, running under steady
state, are as given below

1

Specific enthalpy (kJ/ke) Veloaity (m/s)
Inlet steam condition 3250 180 \
Exit steam condition 2360 ! 5

A
The rate of heat loss from the turbme per kg of steam flow rate 1s 5 kW Neglecting changes 1n
potential energy of steam, the power developed in kW by the steam turbine per kg of steam flow
rate, 1s - I

(A)9012 \,(.B‘)/Qll 2 (C)170725 (D) 17082 5

here the distance a 15 measured from the left support The magnitude of the vertical reaction force

Q44 ﬁ simply supported beam of length L 1s subjected to a varying distnibuted load sin (3 x/L) Nm~,

{ m N at the left support 1s

Q45

(A) zero (B) Lj3x ©) Lin D) 2Lx

The probability that a student knows the correct answer to a multiple choice question 1s -§ If the
student does not know the answer, then the student guesses the answer The probability of the

guessed answer being cotrect 1s 1 Given that the student has answered the question correctly, the
conditional probability that the student knows the correct answer 1s

2 3 5 8
A) = B) = o= D) —
()3 ()4 ()6 ()9

FID
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B 2
Q46 [The solution to the differential equation i—:—k%:O where & 15 a constant, subjected to the
boundary conditions #{0)=0 and w(L)=U, 15

X o 1-e" 1™ 1+
(A)u-UL (B)“-U[l_eu_] (C)“-U[l_e-u.) (D)“-U(m*)

Q47 The valuc of the defintte tegral [ Vx In(x) dxs

45,2 2/5_4 2754 4752
(A)gJe_+9 (B)gJe_ : (C)QJe_+9 ©) gJe— =

Common Data Questions
Common Data for Questions 48 and 49

The demand for soap at a retauler 15 40 kg per day The retailer buys soap from a company m bulk at the
cost of Rs 50 per kg The retailer incurs a cost of Rs 200 to place an order to the company, and a holding

cost of Rs 0 1 per kg per day to store the soap The lead tume between the placing and recerving of orders
15 3 days, The retailer’s current ordenng pohicy 1s to order 200 kg every 5 days

Q48 If the retailer uses an opumum order policy to mmimize the total cost, the saving m Rs 1n the total
cost as compared to the current policy will be

(A) 10 (B)20 40 @) 50

49 |To avod stock out situations, the retailer needs to place orders when the mventory level (in kg)
drops to
(A)Y40 - B)60 © 80 \/(D) 120

¢

~

~
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Common Data for Questions 50 and 51

A disc of 200 mm outer and 80 mm nner diameter 1s faced at a feed of 0 1 mm/rev with a depth of cut of
1 mm The facing operation 1s undertaken at a constant cutting speed of 90 m/min in a CNC lathe The main

(tangential) cutting force 1s 200 N

\}/51

0} Assumng approach and over-travel of the cutting tool to be zero, the machiming time 1n min 15

e

1293 (B)586 (C)6 66 (D)1333

Neglejchng the contnbution of the feed force towards cutting power, the specific cutting energy 1n
Jimm’ 1s

(A)02 B)2 (C) 200 AD) 2000

Linked Answer Questions

Statement for Linked Answer Questions 52 and 53

In orthogenal turting of a bar of 100 mm diameter with a feed of 0 25 mm/rev, depth of cut of 4 mmn and
cutting velocity of 90 m/zyn, 1t 1s observed that the main (tangential) cutting force 1s perpendicular to the
friction force acting at the chip-tool interface The main (tangential) cutting force 1s 1500 N

Q52

Q33

The orthogonal rake angle of the cutting tool 1n degree 15
(A) zero (B)358 )5 (D)716

The normal force acting at the chip-tool interface m N 15

(A) 1000 (B) 1500 (C) 2000 (D) 2500

— ir, 27—
- Aen SN (Y
¢ Y
PID \ 10/16
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Statement for Linked Answer Queshons 54 and 55

A project consists of seven activities, whose durations are independent normal random vanables, as shown
1n the table below Activities are identified by their beginning node : and ending node y

Activity Mean duration Standard deviation
(node ¢ — node /) (in days) (mn days)

1-2 . 6 1

1-3 9 2

2-3 2 05

2-4 8 05
3-4- 7 @)

3-5 8 1

4-5 4 o

Q.54 The critical path of the project, based on the mean activity duration, 1s
A) 1-2-3—4-5 1-2-3-5 1-3-5 1-34-
e Wi BIZES Ol DI
_ALS5 Let ® denote the cumulanive distnbution function of the standard normal random vaniable The
probabulity that all activities on the cntical path, based on the mean activity duration, are completed

n 22 days 1s
(A) 7'(0333) \9 &0 816) (©) ®7'(1 664) D) D2 235)
‘ 1
]
- -~ 4
qlhlﬂ \’_L%,SCS*'I-*%
M" - .3
A3t =
\—"1-’1""3"6 +3 75
¢z 643

MDD 1116
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General Aptitude (GA) Questions
Q.56 to Q.60 carry one mark each.

Q56

Q.57

Q58

Q59

Q60

Complete the sentence

Universalism is to particularism as diffuseness is to

(A) specificity (B) neutrality {C) generality (D) adaptation
Were you a bird, you m the sky

(A) would fly (B) shall fly (C) should fly (D) shall have flown

Which one of the following options 1s the closest in meaning to the word given below?

Nadir
(A) Highest (B) Lowest {C) Medium (D) Integration

Choose the grammatically INCORRECT sentence

(A) He 15 of Astan onigin

(B) They belonged to Afnca

(C) She 1s an European

(D) They mugrated from India to Austraha.

What will be the maximum sum of 44, 42, 40, ?
(A) 502 (B) 504 {C) 506 (D) 500

Q.61 to Q.65 carry two marks each.

Qé6t

Q62

Q63

Q64

Out of all the 2-digit integers between 1 and 100, a 2-chgit number has to be selected at random.
What 15 the probability that the selected number 15 not divisible by 7?

(A) 13/90 (B) 12/90 (C) 7890 (D) 7790

A tounist covers half of his journey by tratn at 60 km/h, half of the remainder by bus at 30 km/h and
the rest by cycle at 10 km/h The average speed of the tounst in km/h during his entire journey 1s
(A) 36 (B)30 )24 (D) 18

Find the sum of the expression
1

1 1 1
+ + + +
N+42 2 +33 33 +V4 380 +381
(A)7 (B)8 ©9 (D) 10
The current erection cost of a structure 15 Rs 13,200 If the labour wages per day increase by 1/5 of

the current wages and the working hours decrease by 1/24 of the current period, then the new cost
of erectionm Rs 1s

(A) 16,500 (B) 15,180 (C) 11,000 (D) 10,120

PID
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065 After several defeats m wars, Robert Bruce went i exile and wanted to commut swicide  Just before
commutting suicide, he came across a spider attempung tirelessly to have its net. Time and agam,
the spider faled but that did not deter it to reframn from making attempts Such attempts by the
spxder made Bruce curious Thus, Bruce started observing the near-impossible goal of the spuder to
have the net. Ulumately, the spider succeeded in having its net despite several falures Such act of
the spider encouraged Bruce not to commst suicide And then, Bruce went back agan and won
many a battle, and the rest 1s history

Which one of the followmng assertions s best supported by the above mformation?

(A) Failure 15 the pallar of success
(B) Honesty 13 the best policy
(C) Life begins and ends with adventures

(D) No adversity justifies giving up bope.
END OF THE QUESTION PAPER
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