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PRODUCTION & INDUSTRIAL ENGINEERING _ MOCK - E __ Solutions

01. Ans: (C) 05. Ans: (B)
Sol: H,=e"H f -
0 n = Sol: Ll{@}:jot LHF(S) jat
—1=e2x 10 S
=e’=0.1 Now,
—e=%0.1 . 1 .
_ L* —Lys=iiof L‘l{—} dt
=e=0.75 {S(S—l)} S .[o S—1
02. Ans: 3.0 (Range 2.9 to 3.1) o { 1 }: it
Sol: From continuity equation, S(S—l)
p1A1V1 = AV, L‘l{ 1 }: (et):) —el_1
or 15x0.5x3=0.75x1xV, S(s-1)
= V,=3.0m/s
06. Ans: (B)
03. Ans: (A) Sol: Second law efficiency
Sol: Ep=oT*— black body ( ) ) _ firstlaw efficiency

E = coT*— All bodies Carnot 's efficiency

07. Ans: (b)
Sol: When a tool with nose radius is employed,

04. Ans: (A)

Sol: For a circular arc cam with roller follower

the acceleration of follower in any position the ideal roughness is directly proportional

a=f(r, o, 0) to square of the feed (f) inversely

. roportional to nose radius.
Where, r¢ = flank radius, « = cam speed, prop

r. = roller radius, 6 = cam angle
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08.
Sol:

09.

Sol:

10.
Sol:

11.
Sol:

12.
Sol:

. _ACE . . .
y. Engineering Academy 12 Production & Industrial Engg. _Solutions
Ans: (D) o Chills are used in moulds to achieve

Principal plane is a plane on which shear
stress must be zero and normal stress may

or may not act.

Ans: 0.33 (Range 0.25to 0.45)

Givendata, p=03, 20=90° :g

S 4sin 6
b 20 sin 20
W =03x— T4 433
T tsin90°
2
Ans: 125 No Range

Given that ‘A4X4 =5

* fadi(A,, ) =|AT
= |adi(A, ) =|A""  forn=4

< [adi(A ) =|A]* =5° =125

Ans: (A)

A Dbasic variable has zero value at
optimality. When shadow prices are non
zero then only we have increase in profit by

going for extra units of that resource.

Ans: (D)

directional solidification.
o The directional solidification in casting can

be improved by using Chills and padding

13. Ans: (C)
Sol:
m; = moving average periods give forecast F(t)
m, = moving average periods give forecast G(t)
my > m;
.. F(t) is a stable forecast has less variability.
G(t) is a inflationary forecast and has high

variability.

14.  Ans: 1.18 (Range 1.10 to 1.25)
Sol: T,=95°C

T,=20°C

Top or bottom surfacearea (A):%d2

:%(0.05)2 =1.96x10°m?

Heat transfer rate,

T-T, 95— 20
15
Q=—»L -0 ~1.18W
KA 1.2x1.96x107°3
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15. Ans: (D)

Sol: The wunit cell shown in the problem
statement belongs to the tetragonal crystal
system since a = b = 0.30 nm, ¢ = 0.40 nm

and a = =y =90°.

16. Ans: (B)
Sol: Given
LI ALK T

>+(=3
OX oxoy oy’
If we compare the given partial differential

equation with general partial differential

equation
2;‘;' +B§;y+cgzu Dg—i Eg—i Fu=Q
then
weget A=4,
=-3 and
Cc=1
If B%— 4AC < 0 then the partial different

equation is said to be elliptic type.
Here, B> — 4AC = (-3)°— 4 (4) (1)

. The given partial differential equation is

=-7<0
elliptic type.
17. Ans: (C)

Sol: Fit is the relationship resulting from the

dimensional difference between two parts

18.

Sol:

19.

Sol:

before assembly. In this context, a fitting
surface describes the surface of the
assemble parts, which are in context or

could come into contact due to movement.

Ans: (C)

For an isobaric process voc T. Apparently
then the plot with volume as ordinate and
temperature as abscissa will be a straight
line through origin.

Ans: 2.5
Given data:
M = 12x — 3x* KN-m, (0 <x <4 m)
A = 3600 mm?

We know that, shear force,

F_dM =12 - 6Xx

dx

(Range 2.4 to 2.6)

Atx=1m,

F=12-6x1=6kN

Also for rectangular section,
Tmax = 1.5 Tayg

_ 1.55 _15x 6000 _ 9000
A 3600 3600

= 1,,, =2.5MPa
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20. Ans: (D)

Sol: F :D6+D5+D4+D3+D2

! 5
_ 145 +130+125+120+130 _130

5

21. Ans: (C)
3/2 3/2

Sol: Giventhat u=>_*Y
4x -y

= Uu(x, y) is a homogenous function

with degree n :g—l =

N |-

By Euler's theorem for homogeneous
functions, we have the following result.
If u = f(x, y) is a homogeneous function
with degree 'n'in x and y then
ou ou
X—+y—=
OX oy

. _aou ou 1
L X—+y—=—
OX oy 2

n.u

u

22. Ans: (D)

Sol: Expulsion is an undesired event during
resistance spot welding because the weld
quality deteriorates. It is the ejection of
molten metal from the weld nugget which
usually occurs due to applying a high

current for a short welding time.

23.

Sol:

24,

Sol:

25.

Sol:

Ans: (A)

, _ 100x10°
3600

2

m/s=27.78m/s

P

dyn — Pair X?

2
123 27.78

= 474.6Pa =p,gh,,

= hwater = 48.38 mm

Ans: (B)

A long straight cylindrical surface is
obtained by a circle (G) being traversed in
the direction (D) parallel to the axis as

shown in Fig.

..........

Ans: (B)
P(x=2)=P(x=3)
Xet e

2! 3!

Ze? (2)(2)e
2 6
=>A=3

Px=0)=1-P(x=0)

Le?
0!

=1- =1-¢°
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26.

Sol:

27.

Sol:
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EEngm‘}egnE'Amdemy GATE _ Full Length Mock Test
28. Ans: 158.72  (Range 157.50 to 160.50)
Ans: 975 (Range 970 to 980) Sol: Due to symmetry maximum temperature
m present is at centerline of the plate.
- M
V =200 m/
m's Energy balance:
) Qgen = Qconv
By law of conservation of momentum 0y AL = h(2A)(Ts-T..) :
(0.05)x200 = (1.95 + 0.05) V qqL Trhax T a0
To=—2 4T : )
=10=2V ST o Ts : s
V =5m/s |
= T. = qu +T x=0 x=L/2
By law of conservation of energy T ®
11 2002 — i(l 9540 05)52 L E _ From known standard result
2 20 2 ' " penetration 2 2
Q- L q g~ agl
1000 = 25 + Epenetration Tmax =Ts+—g === =+ T +—o
= Epenetration = 975
5x10° x3x10 ™2 5x105x(3><10_2)2
= +30+
2x60 8x15.1
Ans: (A)
Tmax = 158.72°C

In vertical milling machine by using end
and side milling cutter are used for
producing dovetail recesses.

Work table in universal milling can be
swiveled to required angle.

In peripheral milling, also called plain
milling, the axis of cutter rotation is parallel

to the workpiece surface.

29.

Sol:

Ans: 3.67 (Range: 3.6 to 3.8)

6
WAB = C = § =2 rad/sec

ol =5+ ok ) (31 - 4]) - 22(3i - 4

= (40 —12)i + (3a.+11)j

o = —3.67 rad/s?
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30. Ans: (D)
Sol:  Letf(z)= &) ¢z)
Z_TCJ (Z_Zo)
2

Then the singular point of f(z) is z =g
Here, the singular point z=g lies in the

given region

Z—E‘:4
2

Now, we can evaluate the given integral by

using Cauchy’s integral formula

ie §f z)dz= j: - iz))m dz = Z:!id)(n)(zo)
= §f(z)dz

:it:ezLin(z)dz

3+1
c T
Z—
( 2)

= §f(z)dz:23—n!i¢’"(gj Zg' (e* —cosz),

I\)T—l

. fi2)dz = Te

31. Ans: 0.497 (Range: 0.487 to 0.507)

Sol: The pressure remains constant at 120 kPa
as the piston moves; the boundary work is
determined to be
W = mP,(Vo—V1)

= 1.4x120x(0.23669-0.23373)
=0.497 kJ

32. Ans: 37 (Range 36 to 38)
Sol: Given data:
L=6m, w =2 kN/m,
b =60 mm, d =120 mm,

y = 120/2 — 20 = 40 mm,

4 kN
. 2kN/m 553 —va;o
AV I - 120
om -, o
6 kN 6 kN 60

Cross-section
Bending moment at the section of interest
is given by,
M=6x2-(2x2)x1=8kN.m
Bending stress,

M 8x10°

YT {60><1203JX(6020)
12
= ¢ ~ 37 MPa
33. Ans: 13.33 (Range 12.5 to 14.5)
Sol: Given data,
Q =2 N/mm?, Dp = 100 mm,
b =50 mm, G=2
0 :ﬁ _ 2x2 :ﬂ
G+1 2+1 3
Fw=DpbQk

=100 x50 x 2 x (%} =13333.3 N

Fw = 13.33 kN
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34. Ans: (B) &  T=xi+yj+zk
Sol: _ B
i - = W.D = [ [f.dx+f,dy +f,dz]
Month | CP | CD Shortage
Inventory Inventory | Shortage (3.6,10)
1 100 [ 80 | 20 20 x2=40 —~W.D= J' [xzdx +y2dy + szz]
2 180 [ 180 | O 0 (0.0.,0)
3 250 | 260 | - 10 1010 (3,6,10)
= 100 x* ¥yt 2y @) (6 (o)
WD=| —+—+— = + +
4 320 | 300 | 20 20x2=40 3 3 3 000) 3 3 3
Total cost =40 + 40 + 100 = Rs 180 1943
= WD= =
35. Ans: 43.75 (Range 42 to 44)
Sol: Let the duty cycle be D,
37.  Ans: 190 (Range 188 to 192)
=300 A
Sol:  Maximize, Z = 3x; + 5X, +8X3
lg =400 A
Subject to X1+ 5%, <10
D, _I; _ I
D 1z = Pe=xb X3 < 20
r d d
) X120, X220, X320
_300°xD, _ 9
= Dy=—~—— =D, .
400 16 Primal | X; | X2 | X3 | <
Dual
. ... _ D, -Dy
.. Loss in time = Txloo Vi 115 - 110
Dr _ g Dr Y2 - - 1 20
=16 100 > 3 |5 |8 Max
Dr Min
1—g x100=43.75 %
16 . Znmin = 10y1 + 20y,
subjected to
36. Ans: (a) VS J— 1)
Sol: Giventhat f =x*i+y®j+2z*k 5y, >5
New, (W.D) Work done = [f.dr /I [—— (2)
- Y228 ------- )
where f=fi+f,j+fk
Y1 >0 y Y2 >0
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y2 A / Now, V =+/u? +v2 = (- 1) + (- 4x)?
o
8 AGS) L2227 V] =V1+16 =17 m/s =4.12 m/s
71 .
2" — Statement (3) is correct.
4 4
34 39. Ans: (B)
2T Sol: Mechanism of plastic deformation in
T , , R crystals is twinning, in which a portion of
| | gl
1 2 3 4 & the crystal forms a mirror image of itself
Unbounded solution space but bounded across the plane of twinning
optimal solution will exist. 0. Ans: (A)
A3, 8)
. _ 2nx1500 20
Zmin:10y1+20y2 Sol: O)—T—157.08rad/5, n—?—4
Za =10x3 + 20x8 = 190 Velocity of piston (in m/s) is given by
V= or sin9+Sln 26
38. Ans: (C) 2n
Sol: From the given stream function ;
, = 157.08 x 0.05 [sin 60+ 0. 120}
Y= 22X+ y 2x4
0= _ 1 and v= ¥ o _ax = 766 m/s
OX
The condition for irrotational flow is 41. Ans: (D)
Z:[Q—a—uJ:(—4—O):4¢O Sol: Size of cylinder=D=H
ox oy Side of cube = L
Thus, flow is rotational. Volume
Hence, Statement (1), is wrong. Surface Area
Since, u = -1 = 0. So, there is no stagnation (n Dsz
point Mg, = 4 -
T 6
— Statement (2) is correct. (nDH)+ 2(4 DZ)
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M B |__3 B E Here,
e 6 f(6) = f(a) = £(0) = (0)>~ 3(0) +2=2 %0
D/’ - The particular integral is
Loy =[éj :(BT ("rzl\/lz) i ’
L L ' 1 1
Tane | U y, = @Q(z):E(S): 4
Hence, the general solution of the given
42, Ans:(A) differential equation is
Sol: Given (x*’D*~2xD +2)y=8--- (1), Y= Yo+ Y, = ox + el +4
=Ye+Yp=
where D = di
X
Let x= ¢ (of) logx=2z 43.  Ans: 67 (Range 65.5 to 68.5)
........... @) Sol: Volume of air = Volume of room —
and xD=6,x*D*=0(6-1) Volume of electrical radiator
— 3
where 0 dg = (75-0.05)m
z
Mass of aif = 101.325 x (75— 0.05)
Put (2) in (1), we get 0.287 x (273 +6)
[000-1)-20+2]y=8 =94.84 kg

= (0°-30+2)y=8

=f0)y =Q ()
Where f (0)=6°-30+2&Q(z) =8

C.F:
Consider auxiliary equation f(m) =0
=m’-3m+2=0
=>m=1,2
.. The complementary function is

Ve = €187 + e = ¢y X + Cp X°

P.I:
- Qz)=8=8e""" (.. Qz) =ke™™)

Mass of oil =950 x 0.05 = 47.5 kg
We take “air + 0il” to be our system and
room boundary as system boundary.
By first law of thermodynamics for closed
system,

Q —W = AU = mjy ¢y (t — ti)air + Mo Cpo (tr— ti)oil
Let the heater is switch on for t sec.
—0.75 x t — (-2.4x t) = 94.84 x 0.717 x (20

—6) +47.5x 2.2 x (60 — 6)

= t=3997 sec = 66.6 min ~ 67 minutes.
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44. Ans: (B) The location of zero entries do not allow
Sol: Given data: assigning one machine to each job.
E = 100 GPa, L= 0.25, Draw the minimum number of horizontal
d =30 mm, h = 3000 m and vertical lines that will cover all the zero
entries.
p = 1000 kg/m®, g = 10 m/s?

When the sphere is dropped into the sea, it
will be subjected to hydrostatic state of
stress.

o =P =pgh =1000 x 10 x 3000 = 30 MPa

AV 3o
Now, —=—(1-2
ow v E( u)

g 3(%} = 3—C’(l— 2u)

E

(@] = is(l— 2x0.25)
30) 100x10

- 8d =4.5x107° mm

45.  Ans: 17 (Range 17 to 17)
Sol:  Column transaction:
4 3 2 4
0 0 0 1
1 4 1 0
3 3 0 4
Row transaction:
2 1 0 2
0 0 0 1
1 4 1 0
3 3 0 4

Select the smallest uncovered element and
subtract it from every uncover element,
then add it to every element at the
intersection of two lines.

2 1 0 2
0 0 0 1
1 4 1 0
3 3 0 4
Modified matrix:
1 0 0 1
0 0 1 1
1 4 2 0
2 2 0 3
1 0|0 1
0 0 1 1
1 4 2 0
2 2 0 3

Optimum assignment
Job A to work center 2
Job B to work center 1
Job C to work center 4
Job D to work center 3

The minimum cost of assignment
=4+5+5+3= Rs. 17
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46. Ans: (B) Here, rt—s”=(8)(18) - (0)* =144
Sol:  Txd?xh, =Zxd?xh, and  r=8>0
4 o (X, y) = (1, 2) is a local point of minima.
2 — A2
= 0.5°x1=df x0.25 Hence, the minimum value of the function
2 f(x,y) at (-1, 2) is f(-1, 2) =16
df:/o.5 _05_, (x, y)at (-1, 2) is f(-1, 2)
025 05
49. Ans: 12 (Range 11.5 to 12.5)
47.  Ans: 0.125 [Range: 0.121 to 0.130] Sol: 600 holes are punched in one hour
2
Sol: f = rLQ - - one hole is punched in 3000 _ Bsec
12.1D 600
Q? ) Hence, cycle time is 6 seconds.
= h; c = as fand L are same for all pipes.
D . Energyrequired, E
Cycletime =
2 5 Power
SELER ROCR BV {of=f, &L, =L,|
Thy LQ, D, e s = E =6 x 3000 = 18000 J
20 I Now energy delivered by motor during
= 5| x| | =2%2°=1/8=0.125 actual punchin
ol o
=2 x 3000 = 6000 J
Energy delivered by flywheel
48. Ans: (A)
= 13000 — 6000 = 12000 J or 12 kJ
Sol: Given
f(X,y)=4x°+9y* +8x 36y +24
t.y) Y y 50. Ans: (B)
=>p=f=8x+8,q9=f,=18y—-36 Sol:
andr="f,=8,s="1,=0,t="f, =18 .“
consider p = 0 and q = 0 for stationary g /
points _:% —le iy .
LL

=>8x+8=0&18y-36=0
=>X=-1&y=2

(X, y) = (-1, 2) is a critical point of f(x, y)
At(x,y)=(-1,2),r=8,s=0&t=18

Secondary Tertiary

Primary

»
>

Time
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e Tool wear is a function of cutting
4 kN 2 kN
time. ’/l\élkN.m Hinge
o In the tertiary region the wear of the A B C \)&D y E
{ l
cutting tool becomes highly sensitive '
to increased tool temperature due to Lo se—2m
. Ra=2.4 kN Re 25kN RE—l kN
high wear land. .
| 25KN | : 1kN
o Re-grinding is recommended before . ;
: D I
they enter this region. | " srD | ~LSKN 7 -1kN
I s B N
E : L 1kN.m
51.  Ans: 2 (Range: 2 to 2) O/Q(N'm ; D! :
Sol: Compound beam ABCDE can be divided ' —2:kN n '
into two parts as shown in the figure below: BMD
2 kN
(1\4KN.m
. B C D IFe 52. Ans: (C)
t | t t 1 X' -1 0 (x
! Amglm Sol: 2
=2 M2 m—>¢2m e y 0 -1y
Ra Rc Rpy IRD ' Re
X| |-1 015
Due to symmetry of the beam DE, y “lo —1ll10
Reactions, Rp = Re = 1 kN .
xX'=-5
y'=-10
Bending Moment:
MC =Rpx2=-2 kN.m 53. Ans: (B)
Thus, it is concluded that magnitude of Sol BP IP—FP
ok m,=75=
bending moment at point C is 2 kN.m. IP IP
i.e. IPH:)ZO:O.?S:HP:BOkW
Note: SFD and BMD are shown in the BP = IP —FP =80 - 20 = 60 kW
figure below for your reference. Moty = Brake power = 60 =33.33%
" Heat supplied 180
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N "EEngin‘}egnEAmdemy 017 GATE _ Full Length Mock Test
P = P(P%) P(Q%) P(R) P(S) + P(P°)
54.  Ans: (A
*) PQ%) PR P(S%) P(PY) P(QY)
Sol: Fraction of energy with chip = EX\\/; P(R®) P(S) + v
CX
SORHG]
F e I B I I S
= — X[ =---e- (1) 6\ 6 6/)\6
FC
3 4 8
From the merchant circle: = (Ej(?j 1+(§j +(Ej T,
6/\3 6 6
B
BOIG 4
at
6
(S8
6/)\6) |65
Work piece
_(1)(5° 6* 125
Fe = Reos(p — a) “6)\6° )65 [ 67
F=Rsinp
sin ¢ )
r=——— 56. Ans: (C)
cos(¢p—a) _ . . .
Sol: (Passive voice - verb in past participle
from equation (1)
form)
Fraction of energy with chip = FEX r
i 57.  Ans: (C)
_ Rsinp sin ¢ o . , .
RCOS(B—OL)XCOS((I)—OL) Sol: 'between.... to' is wrong. 'between.......and".
_ sin ¢sin _
cos(¢ —at)cos(B — o) 58.  Ans: (D)
Sol: Suggestion is friendly/ smooth
55. Ans: (A) Demand is unfriendly/Rough

Sol: P(P)=P(Q) =P(R) =P(S) = %

Take is smooth
Grab is Rough
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59.
Sol:

60.
Sol:

61.
Sol:

62.

>
v
v
v
v

e
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Production & Industrial Engg. _Solutions

Ans: (C)
Let the four numbers be

X, X+2,Xx+4,and x + 6.
=S>X+X+2+X+4+X+6=36
=4x+12=36
=X=6
Therefore, the numbers are 6, 8, 10 & 12.
Therefore, the sum of their squares = 62+
8%+ 10°+ 12°= 36 + 64 + 100 + 144 = 344,

Ans: (A)

We know that an ordinary year has 1 odd
day and a leap year has 2 odd days.

During this period, namely 2005, 2006,
2007, 2008, 2009, 2010.

Total number of odd days=(1+1+1+2
+1+1)days =7 =0 odd days.

Hence, the calendar for 2005 will serve for
the year 2011 too.

Ans: (D)

The solution to this problem can be
obtained only with more information like
ratio of the length of the rectangle to its
breadth.

Ans: B

Sol:

63.

Sol:

64.

65.

Sol:

2
Amount = | 7500 x 1+i
100

= (7500x§x§]
25 25
= 8112
So, compound interest
= (8112 — 7500) = 612

Ans: (C)

Let their present ages be 6x and 7x

respectively. Then, their age difference =

‘X’ years

i.e. 4 = ‘x’ years

Their present ages are 24 & 28 respectively

Ratio of ages after 4years
=24+4:28+4=7:8

Ans: (B)

Ans: (B)

Expenditure in year 2016 (in 000" = 3800
Expenditure in year 2015 (in 000") = 3075
= Required % increase

_ (3800 —3075)

x100
3075
= E = ﬂ =2357%
30.75 1.23
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