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GENERAL APTITUDE
Q.1 - Q.5 Carry One Mark Each

01. Choose the most appropriate phrase from the options given below to complete the
following sentence.

The bus stopped to more passengers.
(A) Take in (B) Take on
(C) Take up (D) Take for

01. Ans: (B)

02. Choose the appropriate sentence from the following options.
(A) She has been discharged since.
(B) She has since been discharged.
(C) She has been since discharged.
(D) She since has been discharged.

02. Ans: (B)

03. Fill in the blank with an appropriate phrase.

The jet into the air.
(A) Soared. (B) Soured.
(C) Sourced. (D) Sored.

03. Ans: (A)

04. Choose the most appropriate word from the options given below to complete the
following sentence.
If I had known that you were coming, I you at the airport.
(A) Would meet (B) Would have met
(C) Will have met (D) Had met

04. Ans: (B)
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05. Reaching a place of appointment on Friday. I found that I was two days earlier than the scheduled
day. If I had reached on the following Wednesday then how many days late would I have been?
(A) One (B) Two (C) Three (D) Four

05. Ans: (O)
Sol: Friday — 2 days earlier
Therefore, scheduled day = Friday + 2 = Sunday
Sunday + 3 = Wednesday
Therefore, I would have been late by 3 days

Q.6 — Q.10 Carry two marks each

06. A contractor, who got the contract for building the flyover, failed to construct the flyover in the
specified time and was supposed to pay X 50,000 for the first day of extra time. This amount
increased by T 4,000 each day. If he completes the flyover after one month of stipulated time, he
suffers a loss of 10% in the business. What is the amount he received for making the flyover in
crores of rupee? (One month = 30 days)

(A)3.1 (B)3.24
(C)3.46 (D) 3.68
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06. Ans: (B)
Sol: The sum of money that the contractor was supposed to pay for the period of an month over the

stipulated time is =S = %[221 +(n—-1)d]
a=>50,000, n=30, d=4000
Sy = %[2 x50,000 + (30 —1)x4000]

=15[100,000 + 29 x 4000]

%3240000 =X 32.4 lakhs
Loss in the business = 10%

.. Amount he received for making the flyover = 32‘:)& =32400,000

=% 3.24 crores

07. A person has to go from city A to city E. There is no direct way to reach city E from city A.
However, there are intermediate cities B, C and D by which A can travel through. The information
about the number of routes between any two cities is given in the table below.

A — B | 7 routes
A — C | 6 routes
A — D | 8 routes
B — C | 5 routes
B — E | 4 routes
C — E | 4 routes
D — E | 6 routes

For instance, there are 5 ways in which the person can go from city B and city C. Also, the arrow
between cities B and C indicates that the person can travel from city B to C but not from city C to
B. In how many ways can that person travel from city A to city E?

(A) 140 (B) 240 (C) 100 (D) 72

07. Ans: (B)
Sol: The routes that can be used are ABE, ABCE, ACE and ADE.

For ABE, number of ways =7 x 4 = 28

For ABCE, number of ways =7 x 5 x 4 =140

For ACE, number of ways = 6x 4 = 24

For ADE, number of ways = 8 x 6 =48

.. Total number of ways to travel from city A to city E = 28 +140 + 24 + 48 = 240.

| ACE Engineering Academ yderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Patna| Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata




v ;Engnéecnn%memy 24 Production and Industrial Engg.
08. The following bar graph shows the price per litre of different fuels X, Y and Z in the year 2008 to
2013. Study the graph carefully and answer the following question.
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The percentage increase in the price of fuel X from 2008 to 2013 is % of the percentage
increase in the price of fuel Z for the given period?
(A) 200% (B) 100% (C) 50% (D) 120%
08. Ans: (O)
: . : 26 5ES
Sol: Percentage increase in the price of fuel X = I I x100=100%
: : : 27=9
Percentage increase in the price of fuel Z = x100 =200%
Percent of percentage increase of X to percentage increase of
72=220-100 400 - 190 160 = 50%
200 200
09. Examine the information given below. Who is to the immediate right of P among five persons P,

Q, R, S and T, facing north?

Two statements, labeled I and II, are given below. You have to decide whether the data given in
the statements are sufficient for answering the question. Using the data given in the statements,
you have to choose the correct alternative.

Statements:

I. R is third to the left of Q and P is second to the right of R

II. Q is the immediate left of T who is second to the right of P.

(A) I alone is sufficient while II alone is not sufficient to answer the question.
(B) II alone is sufficient while I alone is not sufficient to answer the question
(C) Either I (or) II is sufficient to answer the question

(D) Neither I (nor) II is sufficient to answer the question
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09. Ans: (O)
Sol: From statement I, we have the order: R—P,Q ....... (1)

From statement II, we have the order: P, Q, T ....... (11)

It is clear from both the equations that Q is to the immediate right of P. So, either of the statements
is sufficient to answer the question.

10.  Which of the following can be logically inferred from the given statement.
“No other studied medicine except Helen”
(A) Helen only studied medicine
(B) Only Helen studied medicine
(C) Helen studied only medicine
(D) Helen studied medicine only

10. Ans: (B)
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PRODUCTION AND INDUSTRIAL ENGINEERING

Q.11 - Q.35 Carry one mark each.

11. In nine samples of size n = 10, the grand mean of the samples x = 100 for the characteristic of

interest and the mean of the ranges of the samples is R = 8.5. Determine the standard deviation

for the process is .
(For n=10, A, =0.308)

11. Ans: 2.7596 (Range 2.5 to 3.5)
Sol: The X chart is based on +3c, Jn

A2§:3GX/\/H
o= A,R/n/3 =0308(8.5)4/10/3 =2.7596

12. A rigid link AB is 2m long and oriented at 30° with horizontal as shown in figure. Magnitude of
velocity of point B is m/s.

VA=1m/s

12. Ans: 1.732 (Range 1.7 to 1.8)
Sol: For arigid link, AB = constant

Vg =0
.. Va c0s30 = Vg cos60
= V= cos 30 =3m/s = 1.732 m/sec
cos 60

13. A stepper motor of 300 steps per revolution is mounted on the lead screw of a drilling machine.
The lead screw pitch 5 mm. Then BLU of the system is

13. Ans: 0.0167 (Range 0.01 to 0.02)
Sol: Given data
A stepper motor = 300 steps per revolution
Lead screw pitch =5 mm

Then, BLU = i =0.0167
300

| ACE Engineering Academ yderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Patna| Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata




N ACE ey 7 Pre GATE - 2017_PI
14. Which of the following statements is / are true ?
(I) If PA = Pg, SAo must be greater than Sg
(IT) If Po = P, Sa must be less than S
(IIT) If SA =Sp , Po > Pg
(IV) IfSA=Sg , Pg>Px
(A) 1&IV (B) I&III (C) &Il (D) N&IV
14.  Ans: (B)
15. An inclined manometer uses mercury and has a least count of 3 mm. If the minimum pressure
difference measured is 100 Pa, the approximate sensitivity of the manometer is
(A) 4 (B) 3 ©) 2 BN WS
15. Ans: (A)
Sol: 3 mm of Hg =3 X 133 Pa = 400 Pa (approx.)
(3 mm sinB) of Hg = 100 Pa
:>sin6:l:>S= .1 =4
sin©
.. The sensitivity of the Manometer = 4
16. A block of metal is cooled in water bath, its unsteady temperature is considered uniform and is
thus modelled using a lumped capacitance method. The product of blocks resistance to
convection and its lumped thermal capacitance is
(A) Biot number (B) Nusselt number
(C) Thermal time constant (D) Fourier number
16. Ans: (A)
17.  In this case, the powder metallurgy component is kept in an oil bath and the oil will penetrate
into the voids by capillary force and remains there. This secondary operation is known as
(A) Sintering (B) Infiltration
(C) Impregnation (D) Oiling
17. Ans: (C)
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18.

18.
Sol:

19.

19.
Sol:

20.

20.

21.

21.

Sol:
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In scheduling for minimizing mean tardiness and average in process inventory, the rules to be
used respectively are
(A) EDD, SPT (B) SPT, EDD (C) EDD, LPT (D) SPT, FCFS

Ans: (A)
For minimizing mean tardiness EDD rule is used for minimizing for average in process inventory
SPT rule is used.

In a transportation problem after reaching optimality to find an alternative solution loop method of
transferring units is adopted to the empty cells which are

(A) Positively evaluated (B) Negatively evaluated

(C) Zero evaluated (D) Infinity evaluated

Ans: (C)
Transferring units to zero evaluated cells after reaching optimality gives an alternative solution
with the same transportation cost to the problem.

Match the following lists:
List—1I

P. Hardening

Q. Normalising

R. Martempering

S. Austempering

List — I1

1. Whole volume of martensite
2. Refined grains

3. Feathery shapes of cementite
4. Partial conversion of martensite incompinent
5. Improvement in ductility

Codes:
(A) P-4, Q-2, R-1, S-3 (B) P-1, Q-2, R-3, S-+4
©) P-2, Q-4, R-1, S-3 (D) P-4, Q-3, R-2, S-1

Ans: (A)

A shaft of 200 mm diameter is supported on fluid film bearing of 200 mm length. The radial

clearance is 0.1 mm. The value of (ﬁj based on rps is 20 x 10°°. The Sommerfled number is
p

(Where, Z = viscosity)
(A) 20 (B) 80 (C) 200 (D) 800
Ans: (A)

2 2
S=ﬁ 2 :20x10_6( 200 j =20
p d 2x0.1
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22. In an Ultrasonic machining operation, keeping all other parameters constant, the materials in the
increasing order of their maximum wear ratio is
(A) Chromium steel < Ceramics < Tungsten < Glass
(B) Chromium steel < Tungsten < Ceramics < Glass
(C) Chromium steel < Tungsten < Glass < Ceramics
(D) Tungsten < Chromium steel < Glass < Ceramics
22. Ans: (B)

23. Match List — I with List — IT and select the correct answer using the codes given below the list.

List-I (Special casting) List — IT (Application)

P. Slush casting 1. Wave guides of radar system

Q. Centrifugal casting 2. City water supply pipes

R. Gravity dies casting 3. Lamp shades

S. Investment casting 4. 1.C Engine piston made by aluminium alloy

5. Carburattor body made by aluminium alloy
(A) P-3, Q-2, R-5, S-1
(B) P4, Q-1, R-5, S-3
(C) P-3, Q-2, R-4, S-1
(D)  P-1, Q-3, R-2, S+4

23. Ans: (O)

24. In the following type of arc welding, the electrons are leaving the electrode and traveling across
the arc to the surface of the metal being welded. This is called as
(A) Direct Current straight polarity
(B) Direct Current Electrode Positive
(C) Alternate Current
(D) Reverse polarity

24. Ans: (A)

l+a 1 1
25. Ifa, b, care all different fromzero and | 1 1+b 1 |[=0 then
1 I 1+c

the value of (a ' +b ' +¢ ') =?

(A) abc B)a'b'c! (C)-a—b—c (D) -1
25. Ans: (D)

l+a 1 1
Sol: I 1+b 1 |=0

1 1 1l+c

(R3—Ry) & (R2—Ry)
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l+a 1 1
=|—-a b 0=0
0 -b ¢

= (1+a)(bc)y+a(c+b)=0
bc +abc +ac+ab=0
.. (ab + bc + ac) = —abc

(c'+a'+b)=-1

26. Ifx=e"""  then
dx
1—-x 1
(A) (1 =x) (B) ! 22 ©) —
X X
26. Ans: (B)
Sol: x=¢'" T
X — ey+X
logx = (y + x)
-y = (logx —x)

-2 ((F)

27.  The particular solution of (

d2y

2
X

-+ yj = cosh3x is

1 1
A) —sinh3x B) —sinh3x
(A) 10 (B) g

(©) %cosh.@x (D) écosth

27. Ans: (O) ( ) ( )
cosh3x (e +e7) (e +e™

SO Y =) 2 A1) 20+

= Lcosh3x
10

(D)

(1-x)
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28. Ll{zm }: Coi/zf/_ then L {s”;} =2

(4) ""z—ﬁ ®) °°jz—[

©) cosj%/a (D) coi/%/_
28. Ans: (O)

Sol: By using change of scale properly

(L) -

-1
L e(s“‘z acos 2\/5
s |2 Jat
)
:L_l{e’a/s } B cos 2+/at
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29. A biased die such that any even number is twice likely to occur for any odd number is rolled once.
What is the probability of getting a number greater than ‘3’ occurring in a single roll of the die?

4 5 3 1
(A) ry (B) 9 ©) 9 (D) 3

29. Ans: (B)
Sol:

X [1]27137]4 ]5]6
PX)|P [2P|P |2P|P |2pP

ButP+2P+P+2P+P+2P=9P =1
9
". Required probability =2P + P + 2P = 5P = g

30. Sheets of PVC can be produced by
(A) Vaccum forming (B) Calendaring process
(C) Blow moulding (D) Injection moulding

30. Ans: (B)

31.  Consider the following statements.
P.  Poisson’s ratio for incompressible material is 0.5
Q. In pure bending the beam bends in the form of circular arc.
R.  Middle third rule, for no tension is applicable for solid circular cross sections
Which of the following statements are correct.
(A) Pand Q (B) Pand R
(C) QandR (D) P,Qand R

31. Ans: (A)
Sol:
(1)  For incompressible material poisson’s ratio is zero.
(i1) Incase of pure bending the beam bends in the form of arc of a circle with (R = constant).
This is one of the assumptions in bending theory
(i11) Middle third rule is applicable for a rectangular (or) square sections. For solid circular
section middle fourth rule is applicable.

| ACE Engineering Academ yderabad | Delhi | Bhopal | Pune | Bhubaneswar | Lucknow | Patna| Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata




Eng.n‘:‘ecnn%mdemy 113 Pre GATE - 2017_PI

32. The energy volume diagram for water is given below:

A

Energy

Volume
The triple point is given by the region
(A) a (B) b ©) ¢ (D) d
32. Ans: (D)
Sol: N
Energy
Volume ;
The triple point is represented like a plane in energy volume diagram, solid liquid vapour region
in the form of a triangle represents the triple point.
33. A material following power law plasticity model shows the maximum load point when true strain
value is 0.3. If the strength coefficient of the material is 300 MPa, then strain hardening index is
(n)
(A) 0.1 (B) 0.3 (C) 0.7 (D) 0.9
33. Ans: (B)
Sol:  Condition of maximum load point is ((11—6 =0
€
For power law plasticity ¢ =ke"
dke” _ ke" =>e=n
de
~n=03
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Operating characteristic curve for four sampling plans involving 10% samples are given below
figure. (N = lot size, n = sample size, ¢ = acceptance number)

Probability of acceptance

D
percent defective

The consumer risk is highest for the plan
(A) A (B) B © C (D) D

Ans: (A)

Two identical involute spur gears are in mesh. The module is 4 mm and each gear has 22 teeth. If
the operating pressure angle is 20°. The minimum value of addendum needed to ensure
continuous transmission of motion is

(A) 7.5 mm (B) 5.5 mm
(C)2.35 mm (D) 1.35 mm
Ans: (C)

To ensure continuous transmission of motion at least one pair of teeth should be in contact.
i.e., contact ratio should be > 1

Path of contact, - Path of'contact >
Circular pitch x cos ¢
(\/R Rcosd) —Rsin d))
2nR =1
™ «cos [0}

Given,m=4mm, T=22, ¢=20°,

R="T_ 44
2
. R,>4635

R +addendum > 46.35 mm
Addendum > 2.35mm
Minimum addendum = 2.35 mm
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Q.36 — Q.65 carry two marks each.

36.  Thousand bulbs put on a life test the data is as follows. The cost of replacing a bulb is Rs. 3/-.

Life in Weeks Probability
0.5 0.10
1.5 0.15
2.5 0.25
3.5 0.20
4.5 0.30
The weekly replacement cost for the bulbs is (in Rs.)

36. Ans: 1017 Range: (1012 to 1022)

Sol:
Life in Weeks, X | Probability, p; | piXi

0.5 0.10 0.050
1.5 0.15 0.225
2.5 0.25 0.625
3.5 0.20 0.700
4.5 0.30 1.350

Total = 2.950

Mean life of the bulbs is 2.95 weeks
Expected number of failures during the week
_ No. of bulbs _ 1000 ~ 1339

Mean Life 2.95

Weekly replacement cost = expected no. of failures x cost of replacement for bulb
=339x3 =1017

37. A cubical cavity of Im side made entirely in drag is filled by Aluminium. Weight of the cope
box along with the sand is 10 kN. Density of Aluminium is 2700 Kg/m’, height of the cope is
Im. Assuming acceleration due to gravity 10 mm/sec’, the minimum weight required to be
placed on the cope box to prevent it from lifting (in kN) is

37. Ans: 17 (Range 16 to 18)
Sol:  Metallostatic pressure exerted by the metal on cope = pgh
=2700 x 10 x 1 =27000 N/m”
Upward force exerted by the metal = P x A
=27000 x 1 x 1 =27 kN
Cope weight = 10 kN
.. Net upward force =27 — 10 =17 kN
So a minimum of 17 kN is to be placed on the cope box to prevent it from lifting up.
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38.

38.
Sol:

39.

39.
Sol:

40.

40.
Sol:
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The two-bin approach is used to control inventory for a particular low cost component. Each bin
holds 1000 units. The annual usage of the component is 40,000 units. Cost to order the component
is around 50. If the actual annual holding cost per unit is only Rs. 4/-. The total variable cost for
the two-bin approach is (Rs.)

Ans: 4000/-, Range: (4000 to 4000)

Q = 1000 units,
Q

Total variable cost = é xS+ E x CI

_ 40,000 x50+mx4
1000 2
= 2000 + 2000 = 4000
When items in one bin are completely exhausted an order is placed. By the time the order
materializes items in second bin are used and the process is repeated.

To drill a 20 mm diameter hole in cast Iron work piece at 450 rpm and 0.2 mm feed. The specific
power is 0.03 kW-min/cm’® and motor efficiency is 90%. Then the power of electric motor (kW)
for a drilling machine is

Ans: 0.942 (range 0.8 to 1.0)

Hole diameter (D) =20 mm = 2.0 cm

Speed (N) =450 rpm

Feed (f) = 0.2 mm/rev = 0.02 cm/rev

Specific power (S) = 0.03 kW-min/cm’

Efficiency (1) of motor = 90% = 0.90

Power (P)=7?

Volume of metal removed during drilling operation (V)

=£><szfo
4

= %(z.o)2 x 0.02 x 450

=28.274 cm’/min
Power required at the drill =V x S = 28.274 x 0.03
=0.848 kW

Power of electric motor = M = % =0.942 kW

n

Air enters the compressor of an ideal gas-refrigeration cycle at 10°C and 80 kPa. If the maximum
and minimum temperatures are 250°C and —50°C, the compressor work (in kJ/kg) is

Ans: 240, Range: (238 to 242)
Maximum temperature = compressor exit temperature = T, = 250°C
Compressor inlet temperature = T, = 10°C
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Specific heat of air = 1 kJ/kg
Compressor work = Cp(T, — T))
=1(250 — 10) =240 kJ/kg

41.  For a transformer having linear power source characteristics, maximum power is obtained at 40V
and 150 A. The short circuit current and open circuit voltage are and (respectively).
(A) 360 A,90V (B) 320A,70 V
(C) 340 A, 60V (D) 300 A,80V

41. Ans: (D)

Sol: V=V, - \I]"

S

P=VI :[V —V"IJI

I (1)

(4] IS
P=VI- Yo p
For, P d—P =0
dI

:>V0—2.\I/°.I:O = Ig=2I

S

Substituting the above in (1)
V:VO—V" xI = Ve=2V
21

V,=80V
. Ig=300 A

42. A rope of mass “M” and length “L” is tied at A and whirled at an angular veloicty of “®”. The
tension in the rope at a radius ‘r’ from A is

A
®
0@7 M, L

Mo’ , Mo® )
(A) oL " (B) oL (L°—r7)
Mo® , Mo’ 5
© oL (L"+17) (D) L (L"+17)

42. Ans: (B)
Sol: By force balancing

T(r) - T(r + dr) = dmr.o’
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M
dm = f.dr A ; T.=0
/7@7 M, L 0
M
—dT =—.0" rdr fe—7—
L dr
2 4—1 |_>
T= TM.of % R @ e— (1) T(r) T(r+dr)
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43. Match List — I with List — IT and select the correct answer using the codes given below the list.
List — I (Code) List — II (Function)
P.G33 1. Thread cutting, linearly decreasing lead
Q.G35 2. Thread cutting, constant lead
R. G80-89 3. Incremental input dimensions
S. G91 4. Canned cycles
5. Unassigned
CODES:
P Q R S
(A) 1 2 4 3
(B) 2 1 5 3
(©) 2 1 4 3
(D) 1 5 3 4
43. Ans: (O)
44, Pelton turbine working under a head of 20m with a deflection angle of 120°. Assuming optimum
condition, the hydraulic efficiency of a turbine will be (Take, g = 10 m/s)
(A) 25% (B) 50 % (C) 75 % (D) 100 %
44. Ans: (O)
vV, +V
SOl: nhYd — ( wl w2)u
gH W=
Vl =CyA 2gH R I: m :I: iz :l
cv=1, g=10m/s il
V, =2x10x20 =20 m/s /e Voo
u= % = % =10m/s (For optimum condition) 60°
Vv,
V] = le = 20 m/S 9 Vr2

Vi=Vi—u=20-10=10 m/s
Vrz = CV Vrl =10 m/s
V2=V cosdp—u

=10 cos60 — 10 =—5 m/s

(le +VW2)u
Moy =~
gH
_ (20+(~5))x10 15 e,
10x20 20

45. A copper bar of 60 mm diameter are to be turned over a length of 170 mm with a depth of cut of
1.5 mm feed of 0.2 mm/rev at 230 rpm by HSS. If the tool life equation is given by
VT*?£93d %12 = 60. Then number of components to be turned before regrinding the tool is
(A)6 (B) 8 ©) 10 (D) 12

| ACE Engineering Academ >Hyderabad|DeIhi|BhopaI|Pune|Bhubaneswar| Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally | Kolkata |




46.

Engineering Academy :20: Production and Industrial Engg.

Ans: (D)
Given data;
Machined component: copper bar diameter (D) = 60 mm
Length =170 mm
Depth cut (d) = 1.5 mm
Feed (f) = 0.2 mm/rev

Speed (N) =230 rpm
Tool: HSS
DN mx60x230
1000 1000
Now we substitute the values of V, f and d in the modified Taylor’s tool life equation

VT 'fPd? =C
=43.354 x T x 0.2° x 1.5"2 =60
T =44.505

=43.354 m/min

Then cutting speed (V) =

170

XN 0.2x230
44.505

956
.. 12 Number of jobs may be turned before regrinding the tools.

Time required for turning one job = =3.6956 min

Number of jobs that may be turned in regrind = =12.042

For a project the following data is given.

Activity Duration Earliest Latest
(in days) Start Time Finish Time
1-2 2 0 11
1-3 ! 0 7
1-4 8 0 11
2-5 3 2 14
3-5 6 7 14
3-6 10 7 17
3-7 4 J 16
4-6 6 8 17
5-7 2 13 16
6-—8 5 17 22
7-8 6 15 22
The critical path is
(A) 1-3-6-8 (B) 1-3-5-7-8
(C) 1-2-5-6-8 (D) 1-4-6-8
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46. Ans: (A)
Sol:
Activity Duration Earliest Earliest Latest Latest Total
(in days) Start Time | Finish Time Start Time Finish Float
Time
1-2 2 0 0+2=2 11-2=9 11 9
1-3 7 0 0+7=7 7-7=0 7 0
1-4 8 0 0+8 =8 11-8=3 11 3
2-5 3 2 2+3=5 14-3=11 14 9
3-5 6 7 7+6 =13 14-6 =8 14 1
3-6 10 7 7+10=17 17-10=7 17 0
3-7 4 / 7+4 =11 164 =12 16 5
4-6 6 8 8+6 =14 17-6=11 17 3
5-7 2 £3 13+2=15 16-2=14 16 1
6-8 5 b 17+5=22 22-5=17 22 0
7-8 6 15 15+6 =21 22-6=16 22 1

47.

47.
Sol:

Earliest finish time = Earliest start time + duration
Latest start time = Latest Finish time — Duration
Total float = Latest finish time — Earliest finish time

= Latest start time — Earliest start time

For whichever activity total float is zero that activity is on the critical path from the table we
observed that total float is zero for 1-3, 3-6, 6-8.
Hence, the critical path is 1-3-6-8.

Maximize Z = 4x; + 6X, + X3
S.t 2x1—X1+3x3 < 5;

X1, X2, X3 >0

The solution to the problem is

(A) Unbounded

(C) No solution

Ans: (A)

Zmax = 4X1 + 6X2 + X3

S.t.

(B) Unique

(D) Finitely many

2X1—X2+3X3S5
X1, X2, X3Z 0
on conversion
Zmax = 4X1 + 6X2+ X3 + 081

2X1— X2+ 3x3+ S =5
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48.

48.
Sol:

49.

49.
Sol:

,:‘Eng[néecnnEg:Amdemy 122 Production and Industrial Engg.
—cl|4 16 |10 Minimum
lSV X1 | X2 X3 S] Bo Ratio
0Si|2 |QPE[3 |0 |5 |5/~1=-5->No leaving
Z; 1010 |0 1]0 |0 vector
4 1) |1 10
f
Entering
vector

Entering vector is there which indicates improvement to the solution is possible. But minimum
ratio column is having only negative values. Hence there is no leaving vector. Hence we say that it
is a case of unbounded solution to the problem.

For a project, the following gives the list of activities and the precedence relationships:

Activity | Immediate Predecessor

a -

b -

C -

d a, b

e b, ¢
The number of dummy activities in the network are
(A) Zero (B) One (C) Two (D) Three
Ans: (C)

In network diagram dummy activities are Two.

Life of a component under heavy load alone is 100 Hrs and Normal load is 1000 Hrs. How many
hours it can be operated at normal load, if its is found to be operated for 10 Hrs at heavy load?

(A) 600 Hrs (B) 700 Hrs (C) 800 Hrs (D) 900 Hrs
Ans: (D)
As per Miner’s rule

ﬁ + & =1

Nl N2
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10 n,
-+ —
100 " 1000
..o =900 Hrs

50. The pressure distribution along the length of a slab in forging operation is given by

i a—Xx
P=cje e where ‘G, is plane strain flow stress, ‘u’ is friction coefficient, ‘a’ is half of
the final length of the slab, ‘h’ is final thickness, ‘x’ is the distance of point of interest from
the centre of the slab along the length. Then the pressure at a distance of 3 mm from the centre
for friction less forging when the final length and thickness are 100 mm and 5 mm
respectively is MPa, the flow stress of the material is 200 MPa.

(A) 230.94 (B) 250.64 (C) 280.27 (D) 300.06

50. Ans: (A)
Sol: As it is friction less forging, p =0

24
\/g 0
— 2 200=230.94 MPa

V3

51. During deep drawing a steel shell of inside diameter of 85.2 mm and is made from 2.4 mm
thickness sheet having 2300 kg/cm® yield strength. If blank diameter is 136 mm, then Die
opening size (mm) and drawing force (tonnes) are respectively . [Assume, constant
to cover bending and friction (K) = 0.6 for ductile material]

(A) 92.4,19.67 (B) 87.6,14.2
(C) 90, 19.67 (D) 90, 14.2

N
S P=c,=

51. Ans: (D)
Sol: Given data:
Die opening size
Punch size (d) = 85.2 mm = 8.52 cm
Yield strength (1) = 2300 kg/cm’
Thickness of sheet metal (t) = 2.4 mm
Blank diameter (D) = 136 mm
Die opening size = Punch size + 2 (thickness of sheet metal)
=85.2 mm + 2(2.4) =90 mm

Drawing force (F) =nxdxtxo, {% - K}

=nx9x0.24x2300x{%—0.6}

= 14.2 Tonnes
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52.

Sol:

53.

53.

Sol:

Engineering Academy 124 Production and Industrial Engg.

In a surface grinding operation the following data is obtained
Wheel speed = 22 m/s
Table speed = 0.18 m/s
Tangential force = 88§ N
Depth cut = 0.018 mm
Width of cut = 14 mm
Then the power required per mm’ of metal removed per second (J/mm’) is
(A) 42.68 (B)45.36 (C) 48.72 (D) 49.23

Ans: (A)
Given data,
Tangential force (F) =88 N
Wheel speed (V) =22 m/s
Power required (P) =F x V =88 x 22 = 1936 watts
Depth of cut (d) =0.018 mm
Width of cut (b) = 14mm
Work speed (f;,,) = 0.18 m/s = 180 mm/sec
Volume of metal removed per sec (W) =d X b x f,
=0.018 x 14 x 180
=45.36 mm’

_1936 = 42.68 J/mm®

Power required per mm’ = P
W 4536

a+l a+2 a+p
If a+2 a+3 a+q=0 then p, q, r are in
a+3 a+4 a+r
(A)A.P (B)G.P (C)H.P (D) None of these

Ans: (A)

a+l a+2 a+p
a+2 a+3 a+q=0
a+3 a+4 a+r

(R3 —Rz) (R2—Ry)

a+l a+2 a+p
=1 1 q-p=0
1 1 r—q

(R3—Ry)
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0 0 r—-2q+p

SL(r=2qg+p)(a+1-a-2)=0

S (ptr)=2q
i.e., ‘q’ is the AM of p and q

2
54.  The solution of j }2’ =y which passes through the origin and (£n2, %) is
X
e’ 3
A)yy=—=-¢" B) =(e* +e™*
W y=5 ®) (e o)
1 e’
C)y=—le" -~ D) —+e™
© y=7le"~e”) (D) 3
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55.

5S.

Sol:

56.

56.

Sol:
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Ans: (C)

The given equation is (D*-1) y=0

i.e., D == 1 are the roots of A. E

L y=(Ce* +Ce ™)

If it passes through the origini.e. x =0,y =0
thenC; +Cy=0............ (1)

Similarly if passes through (€n2, %)

then % =(2C, +0.5C,) v )

By solving (1) & (2) for C; ; C,
Weget C, =05&C, =-0.5

l(eX —e_x)

Ly = . is the required solution.

[-222 dz =2 where “Cis | Z - 1] = 1

13
,_F
2

(A) it (B) —in (C) in? (D) —ir?

Ans: (D)

3.14

z=—= - 1.57 is a pole of order ‘2’ lies inside ‘C’

n

2

J‘ ZcosZ2 dz =2mi f‘(gj (where f(z) = zcosz)
C

_ Z(TJ - i

f(x, y) = (x> +y* + 6x 12) has
(A) maximum value at (-3, 0) (B) minimum value at (-3, 0)
(C) maximum value at (0, —3) (D) minimum value at (0, —3)

By solving (1) & (2) for (x, y) = (-3, 0) is the stationary point
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R, ACE
‘;" &,;'EnglneenngAm.demy
ot o*f
r= 2 = 2 . = =
ox O0x0y

o°f

5 t=—

ayZ

LAL(=3,0); (rt—s)=4&r=2
.. we get minimum value of f(x ,y)

=2

. e I
57. In Gas Metal arc welding the power source characteristics is V, =36—— and the arc

characteristic is V, = 2l, + 27. The change in power of the arc if the arc length is changed from 3
mm to 4 mm. Where ‘V,’ and “V,’ are voltage, ‘I’ is current and l, is arc length in mm.

(A) 2100 VA

57. Ans: (B)

Sol: Power source characteristic is

Arc characteristic (V,) = 21, 127

Equating these equations (1) & (2)

36— =20 +27
60

=60 x (9 —2ly)

(B) 3840 VA (C) 5940 VA (D) 7200 VA

Power (Py) = (215 +27) x 60 x (9-2 l)

When |; = 3mm

P3 = (2x3 +27) x 60 x (9 — 2 x3)
=33 %60 x 3 = 5940 VA

When |; =4 mm

Py = (2x 4427) x 60 x (9 —2 x 4)

=35x60=2100 VA

.. Change in power of Arc = 5940 — 2100 = 3840 VA

58. A conveyor costing Rs. 6,000 will save 30 minutes a day of labor time. The current labor rate is
Rs.10 per hour. The firm operates 300 days per year. The payback for the conveyor is

(years).
(A)2 (B) 4

58.  Ans: (B)

©) 6

Sol:  Initial investment = I = Rs.6000/-
Time saved per day = 30 minutes = 0.5 hr
Labor rate per hour = Rs.10/-
Cost saved per day = 0.5x10 = Rs.5/-
Cost saved per year = 5x300 = Rs. 1500/-
Payback period = investment/cost saved per year = 6000/1500 = 4

(D)8
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59. A stepped bar is hung from the ceiling as shown in figure. The cross-section of AB = 500 mm” and
BC = 200 mm®. Assuming density of both the rods are 75,000 N/m’. The axial force just above B
1s

/.

C
600 mm
B
l 20N
500 mm
AT
5N
(A)325N (B)22.5N (C)90N (D) 100 N

59. Ans: (B)
Sol: The forces acting below point-B

=+20 -5 + weight of AB

=+ 20— 5 + y (volume of AB)

=+ 20— 5+ (75000 N/m’) (0.5 m x 200 x 10™° m?)
=+20-5+75=225N

60. An air-water vapour mixture is contained in a rigid, closed vessel with a volume of 35m’ at 1.5

bar, 120°C and ¢ = 10%. The specific volume of water vapour in air (m’/kg) is (at 120°C
saturation pressure = 1.985 bar)
(A) 8.239 (B) 4.195 (C)9.145 (D)5.914

60. Ans: (O)
Sol: Py = ¢pxPg=0.1x1.985
=(.1985 bar = 19.85 kPa

DL (wj(ﬁ} =9.145 m’/kg
P 18 N19.85

v %
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61. An electronic circuit consists of 5 silicon transistors, 3 silicon diodes, 10 composition resistors
and 2 ceramic capacitors connected in series configuration. The hourly failure rate of each
component is given below:
Silicon transistor, he=4x107
Silicon diode, Aa=3x107
Composition resistor, Ar = 2X% 107
Ceramic capacitor, he=2x107"
The mean time between failures of the system is
(A) 250 (B) 320 (C) 372 (D) 410
61. Ans: (O)

4
Sol: A, => A, =5k, +3hy +10%, + 2%,
i=l

62.

62.

Sol:

= 5x4x1075+ 3x3x107° + 10x2x 107 + 2x2x10~*

=0.00269
MTBF = l._Be RY ey 111
A, 0.00269

S

A compressor receives 4 kg/s of air at 20°C from the atmosphere and delivers it at a pressure
of 18 MPa. If the compression process can be approximated by a polytropic process with n =
1.3, calculate the rate of heat loss from the system in kKW?

(A) —661 (B) 661 (C) 6087 (D) —6087

Ans: (B)
m=4kg/sec, P;=100kPa, P,=18000 kPa,

n=1.3, R =0.287 klJ/kg. K
(nil)/n 03/1.3
. P . .
Weomp =101 o2 1= (4M(293)} (—ISOOOJ -1
n-—1 P, 1.3-1 100
=3374 kW
Q=mAh+W

comp

=mC,(T,-T)+ W,

comp

P (n-1)/n
r'nCpTIH—ZJ 1]+v'vmmp
Pl
0.3/1.3
(4)1 .00)(293){(%) - 1} —3374

=-661 kW
(Compressor power input is given in negative sign as it is work done on the system)
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63. An organization uses a single overhead crane and forklift trucks to unload fertilizer from railroad
cars and move it into a warehouse. It takes the overhead crane 2 minutes to unload a unit load of
fertilizer onto a truck. It takes a truck 10 minutes to travel to the warehouse, unload and return for
another load. Number of forklift trucks that are required to keep the crane operator working full
time is

(A) 12 (B) 6 ()3 (D) 20

63. Ans: (B)
Sol: Operator time for loading and unloading a forklift = t) = 2 minutes.
Travel time to and fro or machine controlled time = t,;, = 10 minutes.

t,+t,) _ (2+10)
t, 2

Number of forklifts that can be allotted are = x = ( =6
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64.

Sol:

65.
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Torque exerted on crank shaft of a two-stroke engine is given by
T = (15000 + 2000 sin20 — 1800 cos26) Nm
Where crank angle measured from inner dead center is 6. Load torque is constant. Find the angular
acceleration (in deg/s) of the flywheel at 6 = 30° is [Take the mass moment of inertia of
flywheel is 1090 kgm?]
(A) 0.763 (B) 43.7 (C) 48.7 (D) 52.7
Ans: (B)
Given T = (15000 + 2000 sin 26 — 1800 co0s20) Nm
~+ sin26 and cos20 are symmetric functions with respect to X —axis
1.e., 0 - axis
Timean = 15000 Nm
At0=30°,
T=15832.05 Nm
AT =T — Tiean = 832.05 Nm
AT=1a
_AT_B3205 _ 763 radis?= 43.737 deg/s?
I 1090
A uniform bar of mass ‘m’ is connected as shown in figure. The natural frequency (in rad/s)

of resulting free vibrations is

K

—MWwW—o|

IO

B
X —

K:= Torsional stiffness

o <LK w [RL K 3
m mDL m mlL” 2L

m mL” 2L m mL L
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65. Ans: (B)

Sol: Equation of motion of vertical lever based problem is
Ioé+Kt6+KL29—mgx%9

2

For a rod Iy about one end is

2
m3L é+(KL2+Kt —ngL]ezo ,

o = B
! m
2 _ mgL
KL Sk b 3K 3K, 3g
('On: 5 = —+_2__
mL m mL 2L
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