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General Aptitude

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

What is the adverb for the given work below?

Misogynous
(A) Misogynousness (B) Misogynity
(C) Misogynously (D) Misogynous

Correct option is (C).

An adverb is a word or set of words that modifies verbs, adjectives or other
adverbs. An adverb answers how, when, where, or to what extent- how often or
how much.

Example: daily, completely etc.

The given word is Misogynuous which is a adjective means, hating women in
particular the adverb of Misogynous is Misogynously.

Ram and Ramesh appeared in an interview for two vacancies in the same
department. The probability of Ram’s selection is ¢+ and that of Ramesh is %.
What is the probability that only one of them will be selected?

(A) 4% (B)
OF (D) 33

Correct option is (B).
It is given that Ram and Ramesh appeared in an interview for two vacancies in
the same department and

Probability of Ram’s selection | P(Ram)| =

ool— o

Probability of Ramesh’s selection ‘P(Ramesh)’ =

For the selection of only one their are two possibilities
1. Selection of Ram and Rejection of Ramesh

2. Selection of Ramesh and Rejection of Ram
Probability of only one selection is
= P[Ram selected | X P[Ramesh rejected]
+ P[Ramesh selected| x P[Ram Rejected |
SRR
_7+5_12 _ 1
48 48 4

So, the probability of only one selection is i
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Choose the appropriate word/phrase, out of the four options given below, to
complete the following sentence:

Dhoni, as well as the other team members of Indian team, present on
the occasion.

(A) were (B) was

(C) has (D) have

Correct option is (B).

Rule for subject-verb agreement for as well as

When the subjected is separated from the verb by such words as along with, as
well as, besides, not etc. These terms and phrases and the words which follow
these terms are not part of subject, so ignore then and use a singular verb when
the singular subject is given.

In the given sentence, Dhoni is a singular noun and the sentence showing simple
tense sense so was will be used.

An electric bus has on board instruments that report the total electricity consumed
since the start of the trip as well as the total distance covered. During a single
day of operation, the bus travels on stretches M, N, O and P in that order. The
cumulative distances travelled and the corresponding electricity consumption are
shown in the table below.

Stretch Cumulative distance (km) | Electricity used (kWh)
M 20 12
N 45 25
0 75 45
p 100 57
The stretch where the electricity consumption per km is minimum is
(A) M (B) N
(C) 0 (D) P

Correct option is (D).
In the table showing below electricity used per km

Stretch | Cumulative | Electricity Stretch Electricity | Electricity
distance used distance used in that | wused per
(total) stretch km
M 20 12 20 12 2=0.6
N 45 25 45-20=25 |25—-12=13 | £ =0.52
0 75 45 75—-45=30 | 45—-25=20| % =0.66
P 100 57 100—-75=25 | 57—45=12 | 12=0.48

So, in the stretch P, electricity consumption per km is minimum.

Choose the word most similar in meaning to the given word:

Awkward
(A) Inept (B) Graceful
(C) Suitable (D) Dreadful
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Correct option is (A).

(A) Inept

Showing a lack of judgment, sense or reason; inappropriate or foolish.
Synonyms of inept: Awkward, clumsy or incompetent

(B) Graceful

having or showing grace or elegance

Synonyms of graceful: elegant, stylish, sophisticated etc

(C) Suitable

Right or appropriate for a particular person, purpose, or situation.
Synonyms of suitable: acceptable, satisfactory, fit etc

(D) Dreadful

Causing or involving great suffering, fear, or unhappiness, extremely bad or
serious.

Synonyms of Dreadful: terrible, frightful, awful etc.

Q. 6 - Q. 10 Carry Two Marks Each.

In the following sentence certain parts are underlined and marked P, ) and R.
One of the parts may contain certain error or may not be acceptable in standard
written communication. Select the part containing an error. Choose D as your
Answer : if there is no error.

The student corrected all the errors that theinstructor marked on the

answer book P Q
R

(A) P (B) @

(C) R (D) No Error

Correct option is (B).

Use of The-

The definite article is used before singular and plural nouns when the noun is
specific or particular.

The signals that the noun is definite, that it refers to a particular member of a
group. Here instructor is representing a group, it is not a particular or definite
subject so use of the before it is wrong.

Given below are two statements followed by two conclusions. Assuming these
statements to be true, decide which one logically follows.

Statement:

I All film stars are playback singers

II  All film directors are film stars.

Conclusions:

I All film directors are playback singers.
IT  Some film stars are film directors.

(A) Only conclusion I follows

(B) Only conclusion II follows

(C) Neither conclusion I nor II follows
(D)

D) Both conclusions I and II follow
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Correct option is (D).
By drawing Venn diagram of statements
Statement (1)

Playback singers

Statement (2)

Film directors

Film stars

Statements (1) and (2) collectively can be shown by

Palyback

singers Film stars

Film directors

Both conclusions are following statements (1) and (2).

Lamenting the gradual of the arts in school curricula, a group of prominent
artists wrote to the Chief Minister last year, asking him to allocate more funds to
support arts education in schools. However, no such increase has been announced
in this year’s Budget. The artists expressed their deep anguish at their request
not being approved, but many of them remain optimistic about funding in the
future.

Which of the statement (s) below is/are logically valid and can be inferred from
the above statements?

(i) The artists expected funding for the arts to increase this year.

(ii) The Chief Minister was receptive to the idea of increasing funding for the

arts.
(iii) The Chief Minister is a prominent artist.

(iv) Schools are giving less importance to arts education nowadays.
(A) (iii) and (iv)

(B) (i) and (iv)

(C) (i), (ii) and (iv)

(D) (i) and (iii)

Correct option is (B).
Statements (i) and (iv) are logically valid and can be inferred from the given
statement.

If a4 0>+ ¢ =1, then ab+ bec+ ac lies in the interval
2 -1

() [—1,%] (D) [2,— 4]
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Correct option is (B).

We know (a+b+cf =0+ b+ +2(ab+ be+ ca)
Given C+v+F =1
So, (a+b+cf =1+2(ab+ be+ ca)

Since, square is always positive quantity, so
1+2(ab+ be+ ca) =0

ab—+ be+ ca Z—%

A tiger is 50 leaps of its own behind a deer. The tiger takes 5 leaps per minute
to the deer’s 4. If the tiger and the deer cover 8 metre and 5 metre per leap
respectively, what distance in meters will the tiger have a run before it catches
the deer?

Correct answer is 800.
Current distance between tiger and deer
= 50 tiger leaps
Speed of tiger = 5 leaps/mnt
=3 X 8 =40 m/mnt
Speed of deer = 4 leaps/mnt
=4 x 5 =20 m/mnt
Relative speed = 40 — 20 = 20 m/mnt

distance _ 400
speed 20

= 20 mnt
Distance traveled by tiger before it catches the deer is
= 20 X 40 = 800 meter.

Time taken to catch deer =

END OF THE QUESTION PAPER
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Mechanical Engineering

Q. 1 - Q. 25 Carry One Mark Each.

47 8
If any two columns of a determinant P=|3 1 5| are interchanged, which
96 2
one of the following statements regarding the value of the determinant is

CORRECT?
(A) Absolute value remains unchanged but sign will change

(

B)
(C) Absolute value will change but sign will not change
(D)

Correct option is (A).
It is the fundamental property of determinant by that when any two column’s or

Both absolute value and sign will change

Both absolute value and sign will remain unchanged

row of a determinant any two column’s or row of a determinant are interchanged
then absolute value remains unchanged but sign will change

A wheel of radius r rolls without slipping on a horizontal surface shown below.
If the velocity of point P is 10 m/s in the horizontal direction, the magnitude of
velocity of point @ (in m/s) is

Q

P

N\

Correct answer is 20.
The given problem is of pure rolling

—Wwr

Q —yp

P

—V
wr r

So from pure rolling concept we know that the point ) will be at rest, so

Ve = wr

and for velocity of point ) will be
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=V, +wr
So, Vo =2Vp

=2 X 10

= 20 m/sec

So magnitude of velocity of point @ is 20 m/sec

Which one of the following types of stress-strain relationship best describes the
behaviour of brittle materials, such as ceramics and thermosetting plastics, (o =
stress and ¢ = strain)?

A

(A) (B)

Correct option is (D).

We know that brittle material does not show elongation when external load
is applied on them and alter certain amount of load they get cracked from
unexpected point. The amount of ultimate load and point of fracture can not be
predetermined and elongation is also very-very less so these properties are best
described by option (D).

The function of interpolator in a CNC machine controller is to
(A) control spindle speed

(

B)
(C) control tool rapid approach speed
(D)

Correct option is (B).

Interpolator in a CNC machine controller is used for circular interpolation purpose.
It simple means that interpolator gives motion (or feed) to the coordinate axes
for circular interpolations.

coordinate feed rates of axes

perform Miscellaneous (M) functions (tool change, coolant control etc.)

Some of the circular interpolation codes are given as follows
G O2 = Circular interpolation, clockwise
(G O3 = Circular interpolation, counter clockwise
Holes of diameter 25.0700) mm are assembled interchangeably with the pins of

diameter 25.070 00 mm. The minimum clearance in the assembly will be

(A) 0.048 mm (B) 0.015 mm
(C) 0.005 mm (D) 0.008 mm
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Correct option is (B).
Clearance Fit : The clearance fit may be slide fit, easy sliding fig, running fit,
stack running fit and loose running fit.

Minimum Maxi
ximum
Clearance aximu
Clearance

Shaft

Maximum clearance = upper limit of hole — lower limit of shaft
Minimum clearance = lower limit of hole — upper limit of shaft
lower limit of hole = 25.0 + 0.020 mm
upper limit of shaft = 25+ 0.005 mm
Minimum clearance = (25 + 0.020) — (25 + 0.005)
= 0.015 mm

Simpson’s 1 rule is used to integrate the function f(z) =322’+ 2 between z=0

and x =1 using the least number of equal sub-intervals. The value of the integral

Correct answer is 2.
Numerical integration through simpson’s + rd rule

[ydx = g[(yo ) F A A Y+ s+ ) 2(0F Yt ve) ]
Given function is

F(z) = 3 2+g between 7, =0 to z,+ 1

5
Using the least number of equal sub-interval let take h =1
r=x0+h |0 1/4 1/2 3/4 2
y=Flz) |3 wts w+3 w+3 st

f%dmlé[{ Al )+ (Dol 2

24
fyd l42+159+3.9]=2]

3 9 _

Consider fully developed flow in a circular pipe with negligible entrance length
effects. Assuming the mass flow rate, density and friction factor to be constant,
if the length of the pipe is doubled and the diameter is halved, the head loss due
to friction will increase by a factor of

(A) 4 (B) 16

(C) 32 (D) 64

2

Correct option is (D).
In a laminar flow through a pipe, the head loss due to friction is given by
h — 80° FL
L 7729 D5
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where h; = head loss due to friction
D = diameter of pipe
f = friction factor

L = length of pipe

L
hy « o
Lets take proportionality constant k

L

hL — kﬁ
kL
hly =

_ k2L) .
hL ‘ N 64hL ‘

(2) (1)
So head loss due to friction will be increased by a factor of 64.

For an ideal gas with constant values of specific heats, for calculation of the

specific enthalpy,
(A) it is sufficient to know only the temperature

(

B)
(C) both temperature and volume are required to be known
(D)

Correct option is (A).
We know that

both temperature and pressure are required to be known

both temperature and mass are required to be known

dh = Tds+ VdP
From second Tds equation

dh = CpdT+ T(—%{)dp+ Vdp
For an ideal gas

PV =RT = v=1T

P
For const Pressure (P = cons)
Pdv = RdT
vy _R
(37), =7
Now dh = CpdT+ T(—%)quL(%)dP
dh - CPT

For constant valves of specific heats
dh = F(T) only
So for calculation of specific enthalpy it is sufficient to know only the temperature.

A Carnot engine (CE-1) works between two temperature reservoirs A and B,
where T, = 900 K and T = 500 K. A second Carnot engine (CE-2) works between
temperature reservoirs B and C', where Ty = 300 K. In each cycle of CE-1 and
CE-2, all the heat rejected by CE-1 to reservoir B is used by CE-2. For one cycle
of operation, if the net @) absorbed by CE-1 from reservoir A is 500 KJ, the net
heat rejected to reservoir C' by CE-2 (in MJ) is
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Correct answer is 50.
Given data of two Carnot engines is shown in figure.

T,=900K
Q,=150MJ
WD,
Qy
T,=500K
o
WD,
Qc
T =300K
Nearnot(1) = 1= % - Qljfiled
_ 500 _Qu—Qu
900 Qa
_ Qs _
150
= Qp = 53.33 MJ
_ To _ WD,
Neanot(2) = L =7 = Qsupplicd
_ 1300 _ Qc— Qs
500 o
_ Qo4
53.33
or c =50 MJ

So, net heat rejected to reservoir C'is 50 MJ.

A stream of moist air (mass flow rate = 10.1 kg/s) with humidity ratio of
0.0lﬁ mixes with a second stream of superheated water vapour flowing
at 0.1 kg/s. Assuming proper and uniform mixing with no condensation, the

humidity ratio of the final stream (inﬁ%) is

Correct answer is 0.0197
Given problem can be drawn as shown in Figure.

moist [wlf().()lkg/kg dry air

air |, =10.1kg/sec

Th,=7=1i,+1h,
w,

I
o

super
heated | ,=0.1kg/sec
water | w,=lkg/kgdry air
vapour
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Form mass conservation principle
miwy + MeWy = (m1 + m2)w3
— W+ My W,

ws T+ 1
o (0.1)(10.1)+(1)(1)
3 10.1 +0.1

ws = 0.0197 kg/kg dry air
The humidity ratio of final stream is w= 0.0197 kg/kg of dry air.

Consider a steel (Young’s modulus £ = 200 GPa) column hinged on both sides.
Its height is 1.0 m and cross-section is 10 X 20 mm. The lowest Euler critical
buckling load (in N)is

Correct answer is 3289.868
Euler critical buckling load : A long, slender column becomes unstable when its
axial compressive load reaches a value called the critical buckling load. At this
value, the structure is in equilibrium regardless of the magnitude of the angle.
It is given by
Po=
where P.. = Euler’s critical buckling load
E = Young’s Modulus (F = 200 GPa)
I = Moment of Inertia
l. = Equivalent length of column
(Le = [ for both hinged side)
Note that the least moment of inertia (/) should be taken in order to find lowest
critical stress.
Cross section of beam =(10 X 20) mm
Least moment of inertia

Cph® 20 x (10)

= ﬁ y 12 — Imin
29 10° (20)(10) a
Pcr)min = X (?_O)QX 0 ( :{(2 ) X (10 3)4
= 3289.868 N

So lowest Euler critical buckling load of given beam is 3289.868 N.

Air enters a diesel engine with a density of 1.0 kg/m?. The compression ratio is
21. At steady state, the air intake is 30 x 10~* kg/s and the net work output is
15 kW. The mean effective pressure (kPa) is

Correct answer is 525.

Mean effective pressure (P,,/mep) : When we imagine a constant pressure such
that it gives us the some work done like the actual work done. For the same
volume covered during the actual cycle, then the imaginary constant pressure is
known as mean effective pressure.

The actual work done is given by

W = Py Vs
where Vs = swept volume
_w
Py = Vs
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Given that net work output is

W =15 kW
Compression ratio = fotal volume _ 21
clearance volume
M(kg/sec)

1 3
1 = \OrTPI]
Swept volume p(kg/ 3) [ 21] m”/ sec

_ 30 X 10 *kg/secy, 1
N 1.0 kg/m’® [ 21]
= 0.02857 m®/ sec

_ W _ 15kW__3
Py =17 = (00857 1 /sec

= 525 kPa
So, the mean effective pressure is 525 kPa.

Match the following products with preferred manufacturing processes:

Product Process
p Rails (1) | Blow molding
Q Engine crankshaft (2) | Extrusion
R | Aluminium channels (3) | Forging
S PET water bottles (4) | Rolling

(A) P-4, Q-3, R-1, S-2

(B) P-4, Q-3, R-2, S-1

(C) P-2, Q-4, R-3, S-1

(D) P-3, Q-4, R-2, S-1

Correct option is (B).

(1) Blow Molding

Blow molding is a manufacturing process by which hollow plastic parts are formed.
Example: PET water bottles etc

(2) Extrusion

Extrusion is process used to create objects of a fixed cross sectional profile. A
material is pushed or pulled through a die of the desired cross section.

Example: Aluminum channels etc.

(3) Forging

Forging is a manufacturing process involving the shaping of metal using localized
compressive forces.

Example: Engine crankshaft etc.

(4) Rolling

Rolling is a forming process in which metal stock is passed through one or move
pairs of rolls.

Example: Rails etc

Under certain cutting conditions, doubling the cutting speed reduces the tool
life to (%)th of the original. Taylor’s tool life index (n) for this tool-workpiece
combination will be

Correct answer is 0.25
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Based on flank wear Taylor’s tool life equation is given as
V" =C
where
V = Cutting speed (m/min)
T = Time (min)
n = Exponent depends

C' = Constant based on tool and work material and cutting conditions
It is given that while doubling the cutting speed reduces the tool life to (%)th of
the original

VT = = (2 V)(T>"

1
2
VI = V"
(16)' =2
n = 0.25
So the Taylor’s tool like index (n). For this tool workpiece combination will be

0.25 .

Consider a slider crank mechanism with nonzero masses and inertia. A constant
torque 7 is applied on the crank as shown in the figure. Which of the following
plots best resembles variation of crank angle, 6 versus time

Time

Time

Time Time

Correct option is (D).

The value of limwol_;—(;j(ﬁ) is
(A) 0 (B) 3
(C) % (D) undefined
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Correct option is (C).
Given function is
1— 7
AREE
2= 0 2z

To simplify the term put 2° = ¢, when z = 0, ¢t = 0. So, we have

. 1 —cost

T
If we put t=0 in the term, it becomes § form, so by applying L’hospital rule,
we have

. 0+sint

hm

Again § form, so we apply L’hospital rule to obtain
1i cost _cosO 1

0 4 T 4 -4
Two identical trusses support a load of 100 N as shown in the figure. The length
of each truss is 1.0 m, cross-sectional area is 200 mm?; Young’s modulus F = 200

GPa. The force in the truss AB (in N) is

A C

B
30° 30°

100 N

Correct answer is 100.
For given configuration of stress the FBD can be draws as

From Sine law,

Fip  _ Fy 100 _,

sin120  sin120  sinl120

FAB == FBC: ]_OON
So, force in truss (AB) will be 100 N.

Among the four normal distributions with probability density functions as shown
below, which one has the lowest variance?
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v

111
il
I
I 0 1 9
(A) T (B) I
(C) III (D) IV

Correct option is (D).
We know that probability density function of normal distribution is given by

1 _ Ly
F(x) = e2l o) —00 <L p< 0o
( ) oV 2w
where [t = mean
o’ = variance

o = standard deviation
For having lowest variance (0°), standard deviation (o) will be lowest. From the
density function f(z), we can say that as o decreases F(z) will increase, so curve
having highest peak has lowest standard deviation and variance.

Given two complex numbers Z; = 5 + (5 V3 )i and 2 = % + 24, the argument of

% in degrees is

2

(A)O (B) 30
(C) 60 (D) 90

Correct option is (A)
Given complex number z;, 2z, are

2 =5+(5V3)j
2

2y = —F7—+29
VAR
We have to find Argument (%)
2

Since, we know that

Argument <ﬁ> = Argument(z) — Argument(z)
22
Argument (z) = tan%%)z tan'v'3 = 60°

Argument (z,) = tanl<g>: tan"'v'3 = 60°

V3

Argument (j) =60 — 60 =0°

2
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The Blasius equation related to boundary layer theory is a
(A) third-order linear partial differential equation

(

B)
(C) second-order nonlinear ordinary differential equation
(D)

Correct option is (D).
The Blasius equation related to boundary layer theory is

f/// + %ff” — 0

It is a third order non-linear ordinary differential equation.

third-order nonlinear partial differential equation

third-order nonlinear ordinary differential equation

A swimmer can swim 10 km in 2 hours when swimming along the flow of a river.
While swimming against the flow, she takes 5 hours for the same distance. Her
speed in still water (in km/h) is

Correct answer is 3.5
For swimming in a flowing river, we have the following

Assume that
River flow velocity = z

Swimmer velocity = y
Time taken in down stream direction,

distance _ 10 - 9
speed  r4+y
r+y =5 (1)
Time taken in upstream direction,
distance 10 5

speed y—1x
y—x =2 (2)
Adding equation (1) and (2),
2 =7
y = 3.5 km/hr

So, the velocity of swimmer in still water will be 3.5 km/hr.

For flow of viscous fluid over a flat plate, if the fluid temperature is the same as
the plate temperature, the thermal boundary layer is
(A) thinner than the velocity boundary layer

(B) thicker than the velocity boundary layer
(C) of the same thickness as the velocity boundary layer
(D)

D) not formed at all
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Correct option is (D).

For the flow of viscous fluid over a flat plate if the fluid temperature is the same
as the plate temperature the thermal boundary layer is not formed at all because
boundary layer formation took place if there is some difference in fluid property
of no slip layer and remaining fluid.

As here given that fluid is viscous and flowing over a flat plate. Here, definitely a
kinematic boundary layer will be formed but as there is no temperature difference
so no formation of thermal boundary layer.

Which one of the following is the most conservative fatigue failure criterion?
(A) Soderberg

(B) Modified Goodman
(C) ASME Elliptic
(D) Gerber

Correct option is (A).

When a component is subjected to fluctuating stresses there is mean stress
(am) as well as stress amplitude (O’a). It has been observed that the mean stress
component has an effect on fatigue failure when it is present in combination with
an alternating component.

When the component is subjected to both component of stress (o,,) and (o,) the
actual failure occurs at different scattered points as shown in figure.

There exist a border which decides sole region from unsole region for various
combinations of ¢,, and o, and different criterion are proposed to constant the
borderline dividing safe zone and failure zone, they include Gerber line, soderberg
line, Goodman line, ASME elliptic.

Gerber Line:

A parabolic curve jointing o. on the ordinate to o, on the abscissa is called
Gerber line. It is written as

(o:)+(52) =1

Soderberg Line:

A straight line joining o, on the ordinate to o, on the abscissa is called soderberg
line. It is written as
o o
G Im) —1
<Ue ) + <0yt>
Goodman Line:
A straight line joining o. on the ordinate to o, on the abscissa is called the
Goodman line. It is written as
Oa Om\ _
<U_e>+<aut> - 1
ASME Elliptic:
The ASME elliptic is written as

() =
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Failure points

o | . .“ /Gerber Line

Goodman Line

Soderderg line

The soderberg line is a more conservative failure criterion and there is no need to
consider even yielding in this case.

In a linear are welding process, the heat input per unit length is inversely
proportional to
(A) welding current

(B)
(C) welding speed
D)

(

Correct option is (C).
In Linear arc welding process the heat input per unit length depends on many

welding voltage

duty cycle of the power source

factors.
(A) Welding current:
As welding current increase as heat input increases because we know that heat
input is I’RT so
(Heat input per unit length) o (current)
(B) Welding Voltage:
As welding voltage increase as heat input also increase because we know that heat
input is .
(Heat input per unit length) = (voltage)
(C) Welding Speed:
As welding speed increase as welding electrode spend less time to release heat so
as speed increase as heat input per unit length decrease proportionaly

1
(welding speed)

(Heat input per unit length) «

(D) Duty cycle:
Duty cycle is defined as the % of time for which arc is on without overheating
element of welding machine so

(Heat input per unit length) « (duty cycle)

Consider a stepped shaft subjected to a twisting moment applied at B as shown
in the figure. Assume shear modulus, G = 77 GPa. The angle of twist at C (in
degrees) is

10 Nm All dimensions
| in mm
020
7777777777777777777777777777777 010 ]
B e
A 500 500 1
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Correct answer is 0.23685

The given problem of twisting moment is shown in figure below.

100N
00 Nm G=T7GPa

200 100
B C

500 ! 500 !

As there is no twisting moment after point B so BC' portion of shaft will not feel
any stress so angle of twist at B will be equal to angle of twist at C'.
No we know that

_TL
=G
where T = torque (N-m) = 100 N-m

L = Length of shaft = 500 mm = 0.5 m
G = shear modulus = 77 GPa = 77 x 10° Pa

J = Polar moment of Inertia

_oad 7T(2O>4 —12
=732~ 32 <10
100 x 0.5 x 32

T 77 x 10° x 7(20)" x 107
= 0.4133 radian
f = 0.4133 radian

= @ X 180 = .23685 degree
So the angle of twist at C' is 0.23685 degree.

Q. 26 — Q. 55 Carry Two Marks Each.

A 10 mm diameter electrical conductor is covered by an insulation of 2 mm
thickness. The conductivity of the insulation is 0.08 W/m-K and the convection
coefficient at the insulation surface is 10 W/m?*K. Addition of further insulation
of the same material will

(A) increase heat loss continuously

(

B)
(C) increase heat loss to a maximum and then decrease heat loss
(D)

Correct option is (C).
Maximum heat transfer role take place at the critical radius of insulation
For a cylindrical shape it is given by

decrease heat loss continuously

decrease heat loss to a minimum and then increase heat loss

_ ki
R, = A
where R, = radius of critical insulation

k;, = thermal conductivity of insulation

h = heat transfer coefficient of surrounding
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So here we can see that heat transfer will increase upto 8 cm mean max heat
transfer will took place at 3 em of insulation after that heat transfer will start
decreasing.

A machine element is subjected to the following bi-axial state of stress; o, = 20
MPa; 7,, = 40 MPa. If the shear strength of the material is 100 MPa, the factor
of safety as per Tresca’s maximum shear stress theory is

(A) 1.0 (B) 2.0

(C) 2.5 (D) 3.3

Correct option is (B).
For a machine element subjected to bi-axial state of stress

o, = 80 MPa
o, = 20 MPa
o, =40 MPa

maximum shear stress will be given by

Tmax — + /(%)2 S (Txy)z
Tmax — + \/(80 5 20>2 + (40)2

Tmax = = 50 MPa

shear strength of Material
Maximum shear stress

_ 100
~ 50

So factor of safety according to Tresca’s maximum shear stress theory is 2.

Factor of safety =

=2

The probability of obtaining at least two “SIX’” in throwing a fair dice 4 time is

425 19
(A) 139 (B) 142

13 125
(©) 141 (D) 135

Correct option is (B).
Probability of obtaining atleast two ‘six” P(z = 2) in throwing a fair dice 4 times
is written as = 1 — probability of obtaining less than 2 six in Four throws

Plz=2)=1-Pz<?2)
=1—[P(z=0)+ P(z=1)]
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Probability of getting six-in one chance =+ from Binomial distribution of

probability

53
57 % 9
—1 o
\ L 1125 _ 1296 — 1126
o 1296 1296
_ 171 19
1296 144

So probability of getting atleast two six is 1.

A horizontal plate has been joined to a vertical post using four rivets arranged
as shown in figure. The magnitude of the load on the worst loaded rivet (in N)
is

40 mm —+] -
I I
#O ‘ 0O 500 mm
o o
40 mm
|/
400N

Correct answer is 1839.84 .
For the given configuration of eccentric loading two types of shear force will work

I, = direct shear load
Which will be equal for all rivets and given by

P:%:E:g:gzm

— 400 _
=~ =10N

IT = Secondary shear stress
Which will occur due to torque generated by eccentric loading. FBD of given
configuration is shown in figure

e =500 mm 4{

"
L-Ps

@'?/wi

P
.P3 Pd P

_

40 mm /

400 N

40 mmI Pl’QPl ' ?/}

4
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By balancing the torque,

PlﬂT‘l—f—PQ”’f’Q—f— Pg/,T3+P4/,T4 :Pe (1)
200
., 0O
R 200
o "0

n =200v2 mm = 0.02v/2m
n=n=n="nn
But, we can say that
P”
So, P” =kn; P=kn; ....... .(2)
From equations (1) and (2),
” Pern
P i
_ 400 x 0.5 x 0.02v/2
(0.02v2 x 4
= 1767.7669 N
Similarly P,”, Py, P,” can be found.
Now, we can see from FBD that angle between these two shear stress is minimum
in (1). So, we get
Presttant = v/ (P V4 (P + 2P/ P cos 45°
— /(100) 4 (1767.7669) + 2(100)(1767.7669)cos 45°

= 1839.8368 N
So, the worst loaded rivet will have load of 1839.8368 N.

Temperature of nitrogen in a vessel of volume 2 m? is 288 K. A U-tube manometer
connected to the vessel shows a reading of 70 cm of mercury (level higher in
the end open to atmosphere). The universal gas constant is 8317 J/kmol-K,
atmospheric pressure is 1.01325 bar, acceleration due to gravity is 9.81 m/s? and
density of mercury is 13600 kg/m?. The mass of nitrogen (in kg) in the vessel
is

Correct answer is 4.55

For a vessel of nitrogen connected to U-tube manometer
Reading of U-tube manometer = 70 cm Hg

We know that

P = pgh
where p = density of H, = 13600 kg/m’
g = gravitational acceleration = 9.81 m/sec’
h = Hight of H, column
P =(13600)(9.81)(0.7)

= 93391.2 Pa
Now, absolute pressure is

= Gauge pressure + Atmospheric pressure
= 93391.2 + 101325 = 194716.2 Pa
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Now, applying ideal gas equation, we have
PV =mRT
where P = absolute pressure
V = Volume = 2m’

m = mass of substance

R = Characteristic gas const = 1;:

R = % For nitrogen

T = temperature

_ 104716.2 % 2
50, T TSI 988

Hence, the mass of N, gas in vessel is 4.55 kg.

=4.55kg

The solidification time of a casting is proportional to (%)2, where V' is the volume
of the casting and A is the total casting surface area losing heat. Two cubes of
same material and size are cast using sand casting process. The top face of one of
the cubes is completely insulated. The ratio of the solidification time for the cube
with top face insulated to that of the other cube is

(a) 22 (B) 50
(©) 1 D) 8

Correct option is (B).
It is given that solidification time of casting ()

o )

where V = Volume of casting

A = surface area of casting losing heat
For a cube of side ‘a’ volume of cube is a® which represent total heat present or
waiting to loose.
Surface area of First cube which can loose heat from all surface = 6a’.
Surface area of second cube which can loose heat from 5 surfaces only = 5a’.
Ratio of solidification time for cube with top face insulated to that of the other
cube is

a3 \2
_ ts insulated __ (5112)

_(6Y _ 36
N tsunisulatcd o <L3 > (5) o 25

Match the following pairs:

Equation Physical Interpretation
(P) |[VxV=0 (1) Incompressible continuity equation
Q) |V.V=0 (II) Steady flow
(R) | DV (IITI) | Irrotational flow
ot =0
S) |0V _ 0 (IV) | Zero acceleration of fluid particle
dt
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(A) P-1V, Q-1, R-II, S-III
(B) P-1V, Q-III, R-I, S-II
(C) P-IIL, Q-1, R-IV, S-II
(D) P-11I, Q-1, R-IL, S-IV

Correct option is (C).

(P)V x V=0
1 J k
Vx V=2 L2
u v oW
aw ov | » aw ou
G _ GVl Tl 4 S |+ k‘ -
= z‘ww —l—]‘wy‘%—l%‘wz
So, if VXxV=0
Then, w,=w,=w, =0
It represents that flow is irrotational.
(QV-V=0
Generalized 3-D continuity equation is given by

0
(%(eu)-l—aay(ev)-l— aa (ew)+ 85 0

For e = constant (Incompressible flow), we get

du av 8w

V-V=0
It represents incompressible continuity equation.
AV
(R) A =0

Total derivative of velocity vector with respect to time is zero then it makes sure
that acceleration of fluid particle is zero. Total derivative is used when we studies
about particular particle only. So, it represents zero acceleration of fluid particle.

8) 5 =0

Partial derivative of velocity vector with respect to time is zero then it gives that
velocity of flow individual in each direction is constant and their is no variation
in fluid flow pattern. So, it represents steady flow.

Steam enters a well insulated turbine and expands isentropically throughout. At
an intermediate pressure, 20 percent of the mass is extracted for process heating
and the remaining steam expands isentropically to 9 kPa.

Inlet to turbine P = 14 MPa, T'= 560°C, h = 3486 kJ/kg,
s = 6.6 kJ/(kg.K)
Intermediate stage h = 27776 kJ/kg
Exit of turbine P =9 kPa, h; = 174 kJ/kg, h, = 2574 kJ/kg,
sy = 0.6 kJ/(kg.K), s, = 8.1 kJ/(kg.K)
If the flow rate of steam entering the turbine is 100 kg/s, then the work output
(in MW) is

Correct answer is 125.56
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The process is shown in T-S diagram below.

h, = 3486

hy="1
/ B 90:0.8\52:51

It is given that steam expands isentropically. So, we have
S =53
6.6 = S;+ [ S, — 5]
6.6 = 0.6+ 2{8.1 — 0.6]
r =0.8
Now, for enthalpy of point 3, we can use
hs = hf+x‘hy— hf‘
=174+ 0.8[2574 — 174]
= 2094 ks/kg
Hence, total work out from the turbine will be
wr = [l — hy]+[1 — 0.2][hy — by
= 100[—2776 + 3486] + 0.8 X 100[—2094 + 2776]

wr = 125.56 MW
The work output from turbine is 125.56 MW.

>S5

Water (p = 1000 kg/m?) flows through a venturimeter with inlet diameter 80 mm
and throat diameter 40 mm. The inlet and throat gauge pressures are measured to
be 400 kPa and 130 kPa respectively. Assuming the venturimeter to be horizontal
and neglecting friction, the inlet velocity (in m/s) is

Correct answer is 6.
The flow through given venturimeter is shown in figure

¢ =40 mm

¢ =80 mm p=10kg/m?

— —

%_Jp

P=400kPa  P,=130kPa

by applying energy equation and continuity equation of flow

P7j2 ‘riQ _ f,2 t2
og Y2y =242 (1)
di2 2
and M[W(LL)] = [/t[ﬂ;ilt]
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Vi[8OF = Vi[40F
4V, =V, -(2)
From equations (1) and (2), we get
400 x 10° | VZ _ 30 x 10°
10°(10) ~ 2(10)  10%*(10)

Vi 2
400 + 5 =130+ 8V

(4V)
2(10)

_|_

270 = (8 — 0.5) V7
V, = 6 m/sec
So the inlet velocity of venturimeter is 6 m/sec.
For a canteen, the actual demand for disposable cups was 500 units in January

and 600 units in February. The forecast for the month of January was 400 units.
The forecast for the month of March considering smoothing coefficient as 0.75 is

Correct answer is 569.
Forecasting value of next month from exponential smoothing method is given by

F,=F_1+ap;
=F_ .+ Oé[Dt—l — Ft—l]
where F, = Forecasting demand for next month
F,_, = Forecasting demand of previous month
D, 1 = Actual demand of previous month

a = exponential smoothing constant
The calculations are shown in the form of table

Month | Actual Demand [D]| Forcasting [ F| Error e= D— F
Jan 500 400 500 — 400 = 100
Feb 600 400 4+ 0.75 x 100 600 — 475 =125
=475
March - 475 +(0.75 x 125)
= 568.75

So, the forecast value for the month of march will be 568.75 units or 569 units
(approx.).

Consider a spatial curve in three-dimensional space given in parametric form by

z(t) cost, y(t) =sint, z(t) :%t, 0<t=< %

The length of the curve is

Correct answer is 1.862
The length of arc 2= ¢(t) and y = 1)(¢) between ¢ = t; and t = 1, is given by

=G )

2(t) = cost = %:—sint

Given that
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_ dy _
y(t) =sint = dt cost
dz 2 T
2(t) = —t=> = 0=t=g5

So the length of curve
/2 . D) 9
l l \/ (—sin )+ (cos t)2+<%> dt
/2
z :f 1+ 5 dt
/14 = \ t
[1+= (2)

[ =1.86209
The length of curve is 1.86209

Considering massless rigid rod and small oscillations, the natural frequency (in
rad/s) of vibration of the system show in the figure is

k=400 N/m

- ]
| r | 2r
[ [ |

(a) /40 ®) /10
(©) /45 ) /4

Correct option is (D).

For the given configuration of massless rigid rod. For a small oscillation the toque
equation about hing is written as

k | 2r |

EE— ]
Ffr——\ \l (2n)0

[kr0]r+ 16 =0
I =M_2rf=4rM

5o kP \,
i +< o M)e 0
Comparing from standard equation, we have
0+ w0 =0

w:\/ﬁ:\/%rad/sec
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A triangular facet in a CAD model has vertices: P1(0, 0, 0); P2(1, 1, 0) and P3(1,
1, 1). The area of the facet is
(A) 0.500 (B) 0.707

(C) 1.414 (D) 1.732

Correct option is (B).
Area of triangular is given by
:% (base) (height)

=3

and In vector form = %[[i < b

where a and b are adjacent vector

P(1,1,1)

P,(0,0,0) P(1,1,0)

i=(01-0)+(1-0)+(1-0)k

=1

b =(1-0)i+(1—0)7+(0—0)k

=i+

Area of triangle:%[d' b]

=2+ i+ k) (i + )] =5V 1
J2 1

—Yc = 1 —0.7071
2 /2

Area of triangle is 0.7071 unit square.

In a slab rolling operation, the maximum thickness reduction (A hy.x) is given by
A R = MQR, where R is the radius of the roll and p is the coefficient of friction
between the roll and the sheet. If = 0.1, the maximum angle subtended by the
deformation zone at the centre of the roll (bite angle in degree) is

Correct answer is 5.7319

Reduction in thickness in rolling operation is given by
AH = D(1—cosa)

where « is bite angle

For maximum reduction the bite angle will be maximum.

So
A Hpo = 'R = D[1 — cosa]
W' R = 2R[1 — cosa]
(0.1F =2[1 — cosa]
a =5.7319°
So the maximum angle subtended by the deformation zone at the centre of roll
is 5.7319°.
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Fine the solution of % = y which passes through the origin and the point (IHQ,%),

(A) y=ge —e” (B) y= (e + )
(C) y=5(e— ) (D) y=ge'+ e

Correct option is (C)
Given differential equation % = y is a higher degree differential equation.

We can write it as
L

w Y= 0
(D2 —1)y =0
m* — 1 = 0 is auxiliary equation of given differential eq.
m = 1 1 are roots of auxiliary equation
Solution contents only complimentary function so for real and distinct root of
auxiliary differential equation C.F. is given by
y = Cl eﬁflm+ 02 eMzz
y = Cie"+ Cye”
It is said that it passes through (0, 0) and (In2, %)

So
0=Ce"+ G = O+ C,=0 (1)
% = C ™+ Coe ™
20+5C =3 -(2)
From eq. (1) and (2)
G=3 O3
So y:%e”—%e””
or y = %(eg” —e)

For the truss shown in figure, the magnitude of the force in member PR and the
support reaction at R are respectively

100 kN

___§Q°>_<P

| 4m \

A) 122.47 kN and 50 kN
B) 70.71 kN and 100 kN
C) 70.71 kN and 50 kN

D) 81.65 kN and 100 kN

o~ o~~~
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Correct option is (C).
For the given truss FBD is shown in Figure

100 kN
l100 sin60°
__ 807 N'p
100 cos60°
4M
@ R
RQ/H T AM T
RQ/ 14 RR

At point @ truss is hinged so taking moment about point )
XMy =0
(100c0s60) X 4 = Rp x 4 = Rp=50 N
Now force in member PR by making balance of horizontal forces at point P
100 cos 60 = Fprcos4d
Fpr = 50v/2 =70.71 N

A ball of mass 0.1 kg, initially at rest, is dropped from height of 1 m. Ball hits the
ground and bounces off the ground Upon impact with the ground, the velocity
reduces by 20%. The height (in m) to which the ball will rise is

Correct answer is 0.64
When a ball of mass 0.1 kg initially at rest, is dropped from a height of 1 m. The

V =.2gh
V=v2x901 x1

V' '=4.4294 m/sec
It is said that upon impact with ground, the velocity reduces by 20%. So, V" will
be

velocity will be

V' =0.8 X 4.4294
= 3.5435 m/sec
The height reached by ball with velocity 3.5435 m/sec is

_
"=
 (3.5435Y
T 2x981

So height of ball reached after impact will be 0.64 m.

=0.64 m

A DC welding power source has a linear voltage-current (V-I) characteristic with
open circuit voltage of 80 V and a short circuit current of 300 A. for maximum
arc power, the current (in Amperes) should be set as

Correct answer is 150.
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The relationship in open circuit voltage (OCV) and short circuit current (SCC)
is given by

o tale =1 (1)
OCV and SCC is characteristics of welding machine whereas Vp» and Ip is of
power supply and can be varied. Multiplying equation (1) by I, and substituting
value of OCV and SCC, we get

Velp  Ip _
s0 T300 ~ I
We know that VpIp is power (P), so
P Ip _
S0 T 300 ¥ 2
1
P = 80<Ip—ﬁ> (2)
To maximize the power,
P d*P
I, =0 and i <0

So, from equation (2), we get
ar _ 80[1 ZIP]: 0

dl ~ 300
Ip = 150 amp
4P 80 x 2
gz = 300 <0

So, for maximum arc power, the current should be set as 150 ampere.

A well insulated rigid container of volume 1 m? contains 1.0 kg of an ideal gas |
C,=1000 J/(kg.K) and C, =800 J/(kg.K)] at a pressure of 10° Pa. A stirrer
is rotated at constant rpm in the container for 1000 rotations and the applied
torque is 100 N-m. The final temperature of the gas (in K) is

Correct answer is 1132.62
The container is well insulated and rigid so the work given by stirrer will completely
convert into heat. So, we have

work = torque X angular displacement
= 100 x 1000 X 27
= 628.3185 kJ.
Heat given to gas = mC, AT
628318.5 = (1)(800) AT

AT =1785.39 K
Initial temp = ?
We know PV =mRT
_ PV
I = mR

_ 105 X1 _ gymo9

(1)(288)
Final temperature = Initial temperature + AT

= 347.22 + 785.39 = 1132.62 K
So, the final temperature of gas is 1132.62 K
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A pinion with radius 7, and inertia [, is driving a gear with radius 7 and inertia
I,. Torque 7, is applied on pinion. The following are free body diagrams of pinion
and gear showing important forces (F; and F,) of interaction. Which of the
following hold true?

O

0,6 = Angular

1772
Displacements

Inertia =1, Inertia = I2

(A) F, # Fy; 7= Ly; = 12%51
2
o NG . T
(B) Fi = Fy; 7'1—[11-1-]2(7,2)]91, F=1 7,2291
(C) E=F;n= ]1(.9.15 FE= ]2%29.2

anﬂifam=p+5@ﬂ%ﬂzbé%

Correct option is (B).
We know that system of pinion and gear have no translative movement. So, we
get

EFexternal =0
KE—-F=0
For Pinion
5
0\‘1
\
Inertia = I,

F

1

Equilibrium equation

7~ Fn = L6, (2)
For Gear
En = 1252
_ L0,
F, =% .(3)
F, A
0
Inertia = Iz
_ Lo,
F=F ="
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1

ol
p
7”151 = 7’252
& (N 4
51 <7’2) ( )
Form equations (1) and (2), and (3), we obtain
T1— [[2732 n = Ilé.l

T = 12(92)<*1 + L6

]
T, = Il+]2 @ <ﬁ> 51
0, )\
Now, for E = IQTOQ
2

From equation (4), we have

= (3

B =L0,"%

)

FQ - [2 <L12>§1

T2

A cantilever beam with flexural rigidity of 200 Nm? is loaded a shown in the
figure. The deflection (in mm) at the tip of the beam is

500N

l

~—— 50 mm ——3

100 mm ————

Correct answer is 0.2604

For the given configuration of cantilever loaded beam at mid point the deflection
at the point of load will be affected by load, further it will be deflected by the
slope of loaded beam only. So, we have

Deflection at end point = deflection at the point of load + slope X distance
Deflection at the point of load

wl?

- 3EI
where W = Load =500 N
L = length = 0.05 m
EI = Flexural rigidity = 200 Nm®

500 x (0.05)°
6&‘5 pointload — 3><—200
Deflection due to slope

=0.10416 mm

= slope X distance

2
:g’—é] % 0.05

500 x (0.05)

9% 900 %X 0.05 = 0.1562 mm
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Total deflection at end point is
= 0.10416 + 0.1562

= 0.26041 mm
So, total deflection is 0.2604 mm.

In the assembly shown below, the part dimensions are:
Ly =22.0""" mm,
LQ — L3 — 10.0i04005 mm

Assuming the normal distribution of part dimensions, the dimension L, in mm
for assembly condition would be:

Pt Ll
2 3
| Ly |
(A) 2.0i0.008 (B) 2.Oi0'012
(C) 2-0i0.016 (D) 2‘0i0.020

Correct option is (D).
For dimensions of L,, we deduce
Maximum dimension of L,

= (maxmum of Ll) — (minimum of Ly & L3)
=(22.0+0.01)— 2(10.0 — 0.005)

= 2.02 mm
Minimum dimension of L,

= (minimum of L4) - (maXimum of Ly & Lg)
= (22.0 —0.01)— 2(10.0 +0.005)
= 1.98 mm

Total tolerance = 2.02 — 1.98 = 0.04
For bilateral dimension system, it can be expressed as £ 0.02. So, the dimension
of L, can be expressed in bilateral system as 2.0 == 0.02 mm.

A mobhile phone has a small motor with an eccentric mass used for vibrator mode.
The location of the eccentric mass on motor with respect to center of gravity
(CQG) of the mobile and the rest of the dimensions of the mobile phone are shown.
The mobile is kept on a flat horizontal surface.

Motor
Eccentric

caq
f—— 10cm / /:
P { ' [i jQ Mass

| 6 cm — 3 cm —|
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Given in addition that the eccentric mass = 2 grams, eccentricty = 2.19 mm,
mass of the mobile = 90 grams, g = 9.81 m/s’>. Uniform speed of the motor in
RPM for which the mobile will get just lifted off the ground at the end @ is

approximately
(A) 3000 (B) 3500
(C) 4000 (D) 4500

Correct option is (B).

A precision instrument package (m =1 kg) needs to be mounted on a surface
vibrating at 60 Hz. It is desired that only 5% of the base surface vibration
amplitude be transmitted to the instrument. Assuming that the isolation is
designed with its natural frequency significantly lesser than 60 Hz, so that the
effect of damping may be ignored. The stiffness (in N/m) of the required mounting
padis

Correct answer is 6767.53

For the given precision instrument package, it is desired that only 5% of basis

surface vibration amplitude be transmitted to the instrument. So, we get
=005

1 —
()

where w = Angular velocity

Transitivity (¢) =

w, = Natural angular velocity
We know that

w =27f
where f = Vibrational frequency = 60 Hz
So, w = 27(60) = 1207 = 376.99 rad/sec

Now, we have

=1 0.05

1
— @)

W2 B
(E) =21/-19
W .
<wn> =—19 Not possible
W\ _
So, (w—> =21
W, = —2—
V21
376.99
w, = T 2==2 = 82.265 rad/sec
v 21 /
Now, we know that
oo JE

where k = stiffness
k=wim =(82.265)(1)
k =6767.53 N/m
The stiffness of the required mounting pad is 6767.53 N/m.
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Following data refers to the activities of a project, where node 1 refers to the start
and node 5 refers to the end of the project

Activity Duration (days)
1-2 2
2-3
4-3
1-4
2-5
3-5
4-5

=N [ W W=

The critical path (CP) in the network is

(A) 1-2-3-5 (B) 1-4-3-5

(C) 1-2-3-4-5 (D) 1-4-5
Correct option is (B).

The network diagram for given activities is drawn below.

Possible path are

Path (1): (1—2—5)
Path (2): - (1-2-3-5)
Path (3): = (1—-4—-3-5)
Path (4): - (1 -3 —5)

Length o paths are
Path (1): =2+ 3 =5 days
Path (2): =2+ 142 =5 days
Path (3): =3 +3+42 =8 days
Path (4): =3+4 =7 days

So, maximum time consumed is in path (3). Hence, path (3) is critical path.

For flow through a pipe of radius R, the velocity and temperature distribution
are as follows:

u(r,z) = G
and T(r,z) = 02[1 - (%)3], where C; and C, are constants
The bulk mean temperature is given by

R
T, = ﬁfu(r,x) T(r,x) rdr
()

with U,, being the mean velocity of flow. The value of T, is

(A) 0552 (B) 0.5 C,
(C) 0.6 C, (D) %mc?
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Correct option is (C).
From given relations

7, = 2o [Tutro)[ 202 rar

T, = um2R2 £ “1a] 02<1 . <§>)3]rdr

R 4

T :20102[ﬁ_ r’ r
" w, R* |2 -~ BR*|
T _2CGR R
m UmR2 2 5
_20102 1 2 _060102
Tm N o umR2 (10R>— Um
It is given that w,, is mean velocity of flow
ie. u(ryz) = C
7. = 066G _ eo
G

Consider an ant crawling along the curve (z—2)>+ > = 4, where z and y are
in meters. The ant starts at the point (4, 0) and moves counter-clockwise with a
speed of 1.57 meters per second. The time taken by the ant to reach the point (2,
2) is (in seconds)

Correct answer is 2.
The given curve is a circle with center (2, 0) and radius of 2 units

(2,2)

Distance covered by ant from (4, 0) to (2, 2) along the given path is | of
circumference. So, length traveled is

= 1 x[27(2)] = 7 units

and time taken by ant is
__ distance
speed
_ T _
=157 28
Hence, the time taken by ant to reach the point (2, 2) is 2 seconds.

Air (p = 1.2 kg/m? and kinematic viscosity, v=2 x 107> m?/s) with a velocity
of 2 m/s flows over the top surface of a flat plate of length 2.5m. If the average
value of friction coefficient is C; = %, the total drag force (in N) per unit width

of the plate is
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Correct answer is 0.01593
We know that total drop force of the plate is given by

where Cr = density of flowing fluid coefficient
e = density of flowing fluid = 1.2 kg/m®
A = Area of contact = (2.5 X unil.width) = 2.5

V' = velocity of flow =2 m/sec
Now, to find the flow property (i.e. Cr), first we need to know Reynold’s Number,
i.e.

0 u_2x105

R. <5 x 10 i.e. laminar flow
So, for laminar flow, we have

R, = evr _ vr_ 2 X 2.5 _ 95 % 10°

C, - 1:328
v Re
1.328 -3
Cp = 1328 _ 5656 % 10
P25 x 10°
F :% % 2.656 X 1070 X 1.2 X 2.5 X 2> = 0.01593 N

So, total drag force per unit width of the plate is 0.01593 N.

The velocity field of an incompressible flow is given by
V=(amz+ aay+ az2)i+ (bix+ byy+ b32) j+ (ciz+ coy+ ¢32) k, where a; = 2 and
¢3 =— 4. The value of b, is

Correct answer is 2.
Continuity equation for incompressible fluid flow in 3.0 is given by

ou , 0v  dw —0

dr oyt oL~
U = T+ ay+ ast or %: a
v bax+ ayy—+ b3z or gz: bs
W = T+ C2Y+ C22 Or %—Z): C3
So, we get
ou , 0v , dw __ _
b2:2

The value of b, is 2.

An orthogonal turning operation is carried out under the following conditions:
rake angle = 5°, spindle rotational speed = 400 rpm; axial feed = 0.4 m/min and
radial depth of cut = 5 mm. The chip thickness t., is found to be 3 mm. The shear
angle (in degrees) in this turning process is

Correct answer is 18.88
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Shear angel (¢) in orthogonal turning process is given by

¢ =t (12 Ga)
where
r = chip thickness ratio = t/t,
t = uncut chip thickness
t. = cut chip thickness = 3 mm

a = rake angle of tool = 5°

We know that in orthogonal turning operation uncut chip thickness is given by

feed per revolution
Axial feed = 0.4 M/min

Spindal rotation speed = 400 rpm

Feed (in mm/rev) = % =1 mm/rev

Uncut chip thickness = 1 mm
Now, we get

_t_1_
r=y=5=033
. 1/ 0.333cosH’ \ _ 1
So, ¢ = tan (1 - 0_333sin50>_ tan ™' (0.342)

= 18.88

END OF THE QUESTION PAPER
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ANSWER KEY
General Aptitude
1 2 3 4 5 6 7 8 9 10
(©) (B) (B) (D) (A) (B) (D) (B) (B) | (800)
Mechanical Engineering
1 2 3 4 bt 6 7 8 9 10
(A) (20) | (D) (B) (B) 2 | D) | A)] (50) |(0.0197)
11 12 13 14 15 16 17 18 19 20
(3289.868) | (525) (B) (0.25) (D) (C) (100) | (D) (A) (D)
21 22 23 24 25 26 27 28 29 30
(3.5) (D) (A) (C) (0.23685) (C) (B) | (B) | (1839.84) | (4.55)
31 32 33 34 35 36 37 | 38 39 40
(B) (C) | (125.56) (6) (569) (1.862) | (D) | (B) | (5.7319) (C)
41 42 43 44 45 46 A7 | 48 49 50
(C) (0.64) | (150) | (1132.62) (B) (0.2604) | (D) | (B) | (6767.53) (B)
51 52 53 54 55
(C) (2) |(0.01593) (2) (18.88)
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