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Wrong answer for MCQ will result in negative marks, (-1/3) for 1 mark Questions and (-2/3) for 2 marks Questions.
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Choose the most appropnate word from the options gmiven below to complete the following
SEntence.

The principal presented the chiet guest with a . as token of appreciation

(A) momento (B) memento (C) momentum (D) moment
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Choose the appropnate word/phrase. out of the four options given below. to complete the following
sentence:

Frogs
(A) croak (B) roar (C) hass (D) patter

Qrvkqpu'<
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Choose the word most sinmlar in meamng to the given word:

Educe
(A) Exert (B) Educate (C) Extract (D) Extend

Qrvkqpu'<
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Operators 0.  and — are definedby aOb=——: al b= . - a—Db=ab.
Find the value of (66 O 6) — (66 U 6).

(A)—2 (B) -1 (€)1 (D) 2
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Iflogs (3/7)=—1/3. then the value of x 15

(A) 343/125
(B) 125/343
(C) —25/49
(D) —49/25
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The following question presents a sentence, part of which 1s underlined. Beneath the sentence vou
find four wavs of phrasing the underhined part. Following the requirements of the standard written
English select the answer that produces the most effective sentence.

Tuberculosis, together with its effects. ranks one of the leading causes of death 1n India.

(A) ranks as one of the leading causes of death

(B) rank as one of the leading causes of death

(C) has the rank of one of the leading causes of death
(D) are one of the leading causes of death
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Fead the following paragraph and choose the correct statement.

Climate change has reduced human secunty and threatened human well being. An 1gnored reality
of human progress 1s that human securnity largely depends upon environmental security. But on the
contrary. human progress seems contradictory to environmental secunty. To keep up both at the
requured level 1s a challenge to be addressed by one and all. One of the ways to curb the climate
change mav be smtable scientific innovations, while the other mav be the Gandhian perspective on
small scale progress with focus on sustainability.

(A) Human progress and secunty are positively associated with emvironmental secunty.
(B) Human progress 1s contradictory to environmental secunty

(C) Human secunty is contradictory to environmental secunty.

(D)) Human progress depends upon environmental security.
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Fill 1n the mmussing value
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A cube of side 3 umts 15 formed using a set of smaller cubes of side 1 umt. Find the proportion of

the number of faces of the smaller cubes vizsible to those which are NOT visible.

(A)1 -4 B) 1 -3 (C)1:2

Qrvkqpu'<
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Humpty Dumpty sits on a wall every day while having lunch. The wall sometimes breaks. A person

sitting on the wall falls if the wall breaks.

Which one of the statements below 1s logicallv valid and can be inferred from the above sentences?

(A) Humpty Dumpty alwavs falls while having lunch
(B) Humptv Dumptv does not fall sometimes while having lunch
(C) Humpty Dumpty never falls dunng dinner

D)2 - 3

(D) When Humpty Dumpty does not sit on the wall. the wall does not break

Qrvkgpu'<
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3. %
4 % D
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Q.11 to Q.35 carry 1 mark each & Q.36 to Q.65 carry 2 marks each.
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Considermg the matrix

;S I
 E % 3
—4 —3 0
which one of the following statements 1s INCORRECT?

(A) One of 1ts ergenvalues 1s zero.

(B) It has two purely imaginary eigenvalues.
(C) It has a non-zero real eigenvalue.

(D) The sum of 1ts ergenvalues 1s zero.

Qrvkqpu'<
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The value of x where the function f(x) = sin(x) + cos(x), defined over the domain 0 < x < 2 _
attains a munimun 1s

Eqttgey'Cpuygt'<
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The radius of convergence of the following power series 1s
i

{_1- %3t 3}?!-
Z 37 n!

1=

(A) zero (B) 1 () 3 (D) oo

Qrvkqpu'<
1. % A

> % R
3 O
4. ¥ D

Swauvkqp' Pwodgt'<"36"Swguvkqp'V{rg'<'OES

* 1s analytic

For a complex number & and a complex variable z, the complex function (z + k)
(A) for all &

(B) only for all £ whose imaginary component 1s Zero.

(C) only for all £ whose real component 15 zero.

(D) only when & 15 zero.

Qrvkgpu'<
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The divergence of a vector field v(x,v,z) = 2 1+ 2

ﬂ

j+2°k atapomt(1.1.1)1s

-'!l__l'
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The type of the differential equation (1 — x) d:.:ﬁ - \Jl 4 ( ) + 5y = cos(x) 15

(A) linear and first order.

(B) non-linear and first order.
(C) linear and third order.

(D) non-linear and third order.

Qrvkqpu'<
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A box has ten light bulbs out of which two are detective. Two light bulbs are drawn from this box
one after the other without replacement. The probability that both light bulbs drawn are NOT
DEFECTIVE 1s

8 28 )16 o\&
(&) B) 1 Y 5 D)

Qrvkgpu'<
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The value of the tollowing Lt 15

: x —sin(x) Inx
l]I‘ﬂ( —saiue )
x—co \ ¥ + sin(x) X

(A) Zero (B) 1 (&} 2 (D) oo
Qrvkqpu'}
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The value mf the Fourier coefficient, 4,. 1 the series {An. Z (ﬂﬂ cos(nx) + bysin( m.)} of a

function f(x) = x* with a period 27 defined over an interval 0 < x < 2mis
(A)— (B)— (©) 3 (D) —
Qrvkqpu'<
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-j

d°y dy

dx< dx

1 =0 1s

The general solution, v(x), for the differential equation x
(c; and c> are real constants)

X2

{A}fl'; 4 284 (B]fl;—::: Cy

X

o 7
O s +x+c; (D) Cl% —2x 4+ ¢,
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The minimum number of iterations required to evaluate /28, corraet up fo three decimal places, by
the Newton-Raphson method with an mutial guess of 5 1s

Eqttgev'Cpuygt'<
4
Fluid Mechanics
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The gap & between two concentric cylinders, each of height 7, 15 filled with an o1l. The
torque required to rotate the mner cylinder at an angular velocity ot w aganst the fixed
outer cylinder 1s T. The diameter of the mner cylinder1s d and 6 < < d. The dynamuc
viscosity of the o1l 1s given by

4moOT 40T . 4moT . 40T

d3wh L ©) 2oz o S——

(A)

Qrvkqpu'<
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Water 1s retained agamst a sluice gate in the form of a circular segment as shown 1n the
fipure. If p and g are the density of water and gravitational acceleration respectively, the
upward force exerted by the gate on the water per unit depth perpendicular to the plane of
the figure 1s

_ ~1h,Circular
. " segment
. of radius
i
|
Water -
;
|
|
|
|
|
(A) pR? (H‘ — > sin EH) q (B)pR* (-:nsz i = sin E?) g
(C) pR? (ms f — _—zﬂiﬂ E) g (D) pR* (EGEZ g — %sinz E) g
Qrvkqpu'}
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A two-dimensional velocity field is given by V = 10(v® — x2y)i + 2Cxy?j, where { and |
are the umt vectors 1n the dwrections of the rectangular Cartesian coordmmates x and y.
respectively. If the flow 1s incompressible, the constant € should be

(A) —10 B) 0 (C) 3 D) 10

Qrvkgpu'<
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Let V and T denote the velocity vector and temperature in a flow field. The rate of change
of temperature experienced by a fluid particle as 1t 15 passes through the pomnt (x;. y1, 71) at
a time £, 1s 2.5 °C/s. The rate of change of temperature at a time #; at the pomnt (x;, vy, 2;) 15

4.8 °C/s. The quantity V. VT at (x1, y1. z1) and f; in °C/s is

Eqttgev'Cpuygt'<
/406"vq"/404
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In a simple Couette flow apparatus, the gap h between the parallel plates 1s filled with a
liquid of density @ and dynanuc viscosity U, and one plate 15 dragged at a velocity of U
parallel to itself, while the other plate 1s fixed. The magmtude of vorticity at any pomt 1n
the tlow 15

oh? (B) 0 ) Ky " @y -

Qrvkqpu'<
1. % A
> % B
3. % C
4 ¥ D

Sweuvkqp"Pwodgt'<"'49"Sweguvkqp"V{rg'<'PCV

An open glass s:api]lﬂr%’ tube of 2 mm bore 1s lowered mto a cistern contaming mercury
(density = 13600 kg/m™) as shown in the figure. Given that the contact angle between
mercury and glass = 140°, surtace tension coetiicient = 0.484 N/m and gravitational
acceleration = 9.81 m/s”, the depression of mercury in the capillary tube below the free
surface in the cistern. in mim. 15

- Glass
3

L7 capillary
tube

HJMENEEUE

o

Depression [~

|

Eqttgev'Cpuygt'<
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Consider a combmed forced-free vortex. The central region with radms R and angular
velocity w 1s the forced vortex and the rest 1s the free vortex. The pressure at the edge of
the combined vortex 1s p__ If the density of the fluid 15 p, the pressure at the center of the

combimed vortex 1s
(B)p, —pw?R?  B)p,—> pw?R®  (C) p, +5 pw?’R? D) Py + pw?R?

Qrvkqpu'<
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Which one ot the following 1s true at the point of separation of a boundary layer:

(A) Transition occurs from lanunar to turbulent flow

(B) The flow relanunarizes from turbulent regime

(C) The shear stress vanishes

(D) The relation between stress and rate of strain ceases fo be linear

Swguvkqp'Pwodgt'<'52"'Swguvkqp"V{rg'<OES

A certamn flmid flow phenomenon 1s described by Reynolds, Weber and Ohnesorge

2
=L

= F _ :_audﬂh*—!.#ﬁ
s J pal’

numbers. The Weber and Ohnesorge numbers are defined as We

respectively, where @ 1s the surface tension, 0 1s the density, [ 1s the dynamic viscosity, U
1s the velocity and L 1s the characteristic dimension. If Re denotes the Reynolds number.
which of the tollowing relations 15 true?

(A) We=0h Re* (B) We= Oh? Re* (C) We=0h* Re (D) We=0h Re

Sweuvkqp'Pwodgt'<'53"Swguvkqp"V{rg'<OES
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A rectangular boat 6 m wide and 15 m long (dimension perpendicular to the plane ot the
fipure) has a draught of 2 m. The side view of the boat 1s as shown 1n the figure. The centre
of gravity G of the boat 15 at the free surface level. The metacentric height ot the boat in m
15

Width =6 m

e ‘._ »
G, |\
1‘ ! =
Draught I
=2 m i
_L I
(A) —1.0 (B) 0.5 y:1.5 (D) 2.0
Qrvkqpu'<
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Water drams out mto atmosphere from a small orifice located at the bottom of a large open
tank. If the mitial height ot the water column 1s A, the time taken to empty the tank 1s
proportional to

(A) H/2 (B) H (C) H*/? (D) H?
Qrvkqpu'<
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4. % D
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Consider a two-dunensional velocity field given by V = myl — mx]. where [ and J are the
nnit vectors m the directions ot the rectangular Cartesian coordnates x and y. respectively.
A fhud particle 1s located mmtially at the pomnt (—1. 1). Its position after umit time 1s

L3 22) (B) (1.-1) (C) (1.1) (D) (3.-1)
Qrvkqpu'<
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The figure shows a reducmg area conduit carrying water. The pressure p and velocity V7
are uniform across sections 1 and 2. The density of water is 1000 kg/m’. If the total loss of
head due to friction 1s just equal to the loss of potential head between the inlet and the
outlet. then F> 1in mv/'s will be

v,
9  p.=100 kPa

Outlet

Eqttgev'Cpuygt«
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=11 | 1l 9
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A flmd enters a control volume through an mlet port (denoted with subscript '1') and leaves
through two outlet ports (denoted with subscripts 'o.1' and "0.2") as shown 1n the figure. The
velocities may be assumed to be uniform across the ports. The rate of change of mass in the
control volume m ko/s_at the instant shown 1n the ficure. 15

I]'i=5|.5 kg."'lTIE
V=30 m/s

""" o> [A=020m’ p,,=5.0 kg/m’
' V,,=1.0 m/s

a0 0 gt gt o0
“}n =2.0 m/s A, .=0.10 mEI:-f—’—:::

Outlet-2
Elf]h_[ | A,,=0.15 m’

Outlet-1 o> |

Eqttgey'Cpuygt<
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The total discharge of water through a lawn sprinkler shown 1n the figure 1s one liter per
minute. The velocity of the jet at each end, relative to the arm. 15 2n/30 mv/s. The density ot
water 15 1000 kg/m™ and the length of each arm 15 0.1 m. If the frictional torque ot the pivot
15 /36 mIN.m. the rotational speed. in revolutions per minute, of the sprinkler 1s

Direction
/ of rotation

Eqttgev'Cpuygt'<
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Consider a two-dunensional potential flow field with the radial and tangential velocity

m ke B
= and vg = e respectively, where m and & are constants. The stream
-ITF T

function 1s such that it increases along the directionof traverse of a line 1n the flow field 1f
the flow 1s from left-to mght across that line The stream function v for this flow field, with
Yy =0atr=aand 8 =0, 15

components, v, =

aymud  kmw., r _  km, T
{"A} 2 * 2z lﬂﬂ EB} . 2 1111r:|:

e O k., T m8 K, T
{L}—-E-Einﬂ (D) In _

2T
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A steady, two-dunensional mnviscid and incompressible flow field 1s described m
rectangular Cartesian coordinates as u = ax and v = —ay, where u and v are the
components of the velocity vector in the x and y directions, respectively. Gravity acts along
the negative y-direction. The pressure distribution, with the reference pressure taken as zero
at the origin, with usual notation, 1s given by

(&) — pa*(x? + xy + y*) — pgy B) - pa*(x? — xy +y*) — pgy

(©) = pa*(x* + y*) — pgy (D) —5pa?(x* — y*) — pgy
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A cylinder of radius 0.1 m rotating clockwise about its own axis at an angular velocity ot
100/m radians per second 1s placed mn a cross-stream of awr tlowmg at a velocity of 10 nv's
from left to right. The density of air is 1.2 ke/m’. The lift force per unit length of the
cylinder in N/m 1s

Eqttgev'Cpuygt'<
45'vq'47
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A1/7
The velocity profile m turbulent flow through a pipe 1s-approxmmated as — - - = &) :
where u . 1s the maximum velocity, R 1s the radwus and yasthe distance measured normal

ua%r u

to the pipe wall towards the centerhine. If u,, denotes the average velocity, the ratio 15

Umax

©) - D) =

LA | et

(&)= B)
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A steel sphere (density = 7900 kg/m’) of diameter 0.1 m is dropped from rest in water
(density = 1000 kg/m’). The gravitational acceleration is 9.81 m/s". Assuming that the drag
coefficient 1s constant and equal to 1.33, the terminal velocity attained by the sphere 1mn m/s
15

Eqttgev'Cpuygt'<
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An mclined venturimeter connected to an inverted manometer 1s E.hcrwn in the ﬁgu:re The

cross-sectional areas at the inlet and the throat are 2 x 10~ m’ and 2 x 10 m’
respectively. The densities of water and o1l are 1000 kg/m” and 800 kg/m’, respectiv E'l‘j.-_
The gravitational acceleration is 9.81 m/s~. If the discharge of water through the
venturimeter 1s 5 * 10  m'/s, neglecting viscous effects and assumung uniform velocities

across the mlet and the throat, the manometer readmg /2, 1n m_ will be

ﬂil

Eqttgev'Cpuygt'<
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A plane jet of water with volumetric flow rate 0.012 m’/s and cross-sectional area 6 x 10
m- strikes a stationary plate inclined at angle & and leaves as two streams, as shown in the
figure. The ratio of the discharge through section 2 to that through section 3 1s 3:1. The
velocities may be considered umiform across the cross-sections and the effects of friction
may be neglected. The density of water is 1000 ke/m’. Ignoring the effects of gravity, the
magnitude of the normal force exerted on the plate, n N, 1s

[OLLEGE:
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Arrange the following elements i order of increasing melting point:

ol A (R) aluminium (5) gold
(A)P=R=Q=215
{E:] S<P<R< q
{:E} PR <& < E_}
{I}} B<&< Q =P
QrVkQI)u”<
1. % 2
> R R
2 ¥ C
g % T
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When the atoms in a solid are separated by their equilibrnum distance.

A)) the potenfial energy of the solid 15 lowest

B) the force of attraction between the atoms 15 maximum
(') the torce of repulsion between the atoms 15 zero

D) the potential energy of the solid 1s zero

Swauvkqp'Pwodgt'<"68"Swguvkqp'V{rg'<'OES
To which of the tollowing category of matenals does Tetlon (PIFE) belong?

(A) Thermosets (B) Thermoplastics (C) Elastomers (D) Block copolymers

Qrvkgpu'<
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Whach of the following statements 15 IRUE about the glass transition temperature (1)

(A) 1. appears below the melting temperature in a perfectly crystalline matenal
(B) Upon heating through 1. heat capacity remamns constant but the thermal expansion coefhicient
changes
(C) Upon heating through 1 .. heat capacity changes but the thermal expansion coefficient remains
the same
(D) Upon heating through 1 .. both the heat capacity and thermal expansion coetficient change
Qrvkgpu'<
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The slope of a graph of log:(conductivity) versus 1/1 (where T 1s the temperature) for an intrinsic
senmuconductor with energy gap k.. 15

(A) E./2k (B) —E./ 2k (CHE./k @) ~E./k

Qrvkqpu'<
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Which 1s NOT a ceramuc formung process?

(A) extrusion (B) ship casting (C) forging (D) tape casting

Qrvkgpu'<
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Which of the following 1s NOT a soft magnetic material?

(A) Iron-silicon steel
(B) Nickel zinc ferrite
(C) Nickel wron alloy
(D) Alnico

Qrvkqpu'}
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The eutectic reaction 15

[Note: 5 —solid: L— hiqud]

(A) 51 =52+ 53
(B L. =——=%§; +5,
L)L+ 5 = 1lath,
D)L, +S; ==§&,+8§,

Qrvkqpu'<
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Vacancies play an important role in

(A) deformation twinmng
(B) selt diffusion

(C) stramn hardening

(D) cross-shp
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Match the techmiques listed i Colunn I with the charactenistics of the matenals measured in

Column II.

Column 1 Column 11
P. D5C 1. Density of states
Q. XKD 2. Glass transition temperature
R 5TM 3. Cathodoluminescence
5. SEM 4. Crystal structure
3. Thermal expansion coefficient
(A)P-2.Q-3. E-4. 5-1
(BYP "5 QJ-4. E-5. 5-1
(C)YP-2. Q-4 E-1. 5-3
(D) P-5.Q-5. E-4, 5-2
Qrvkqpu'<
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The mass of an electron would increase times 1ts or1gmal mass 1f 1t travels at 96%

of the speed of light.

Eqttgev'Cpuygt'<
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With increasing temperature from 15°C in winter to 43°C in summer. the length of an iron rail track

mcreases by 0,02 em. Calculate the onginal length of the ron rail track 1n cm. (linear thermal
expansion coefficient of ron 1s 11.0x 10°K™)

Eqttgev'Cpuy gt
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What 1s the thackness (i 1im) of a germanium crystal laver that would be requured for absorbing
80% of the incident radiation whose wavelength 1s 1.3 um? The absorption coethicient (o) of
germaniumat 1.3 umis 3.3 x 10° m™.

Eqttgev'Cpuygt'<
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A 1 kg sacrificial anode of Mg (atonmuc weight: 24 31 amu) 15 attached to the base of a ship. If the
anode lasts for 60 days. what 15 the average corrosion current (1n Amperes) dunng that penod’

Eqttgev'Cpuygt'«
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A capacitor has a 0.075 cm thuck Bal10; dielectric with a dielectric constant of 2000 and an

electrode area of 0.2 e, What 1s the capacitance of this capacitor in nk”
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A hot pressed ceramic composite material consists of 30 volume % 51C whiskers 1 an Al,O:
matrnx. The measured bulk density of thas composite 15 3.63 g cm™. If the theoretical density of S1C
15 3.22 g cm” and that of Al,O; 15 3.95 g cm™ . estimate the porosity (%) of the composite, assunung

that the linear rule of nuxtures 1s valid in thus case.

Eqttgev'Cpuygt'<
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Match the techmcal ceramics listed in Column I with thewr common applhications listed m Colamn IT

Column 1 Column 11

P. Y-doped Z1r(0- 1. Lasers

Q. UQD; 2 Turbine engine

E. 513N, 3. Integrated circuit substrate
5. AIN 4 Oxvgen sensor

T. Cr doped Al;Os 3. Nuclear fuel

6. Thermustor

(A) P-6. Q-4. R-5.
(B)P-4. Q-5.R-2.S-3

ey
(C)P-3. Q-1. R-2. S-6
by

1-3
I-1
I-3
I-1

.
(D) P-1. Q-4. R-5. S-2.

-
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Creep i metals 1s defined as
(A) the maximum energy a solid can absorb elastically
(B) the maximum energy a solid can absorb by plastic deformation
(C) the stress at whach plastic deformation starts

(D) slow plastic deformation due to diffusion of atoms usually at high temperature (1T = half the
melting point)
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Calculate the planar density of the (100) plane in an fce crystal given that R 1s the atomuc radius of
the element.

()02 K ®) 025K’ ©) 1R’ D) 4R
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The ditfusion r:ﬂffﬁ-:w:ﬂt of copper atoms in aluminium 1s found tobe 1 .28 x 107~ m's™ at T=400K

and 5.75 x 107" m’s™ at T :JEI'EI'H Find the temperature (in Kelvin) at which the value of the
diffusion coefficient 1s 107°

eqtgev“Cpuygt”<
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Calculate the density of copper in kg ni” siven that copper has an fec lattice with a lattice
parameter of 0.365 nm. Copper has an atomuc weight of 63.54 anu.

eqtgev“Cpuygt”<
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What would be the maximum number of electron-hole pawrs that can be generated using a silicon
detector uradiated by x-rav of energv 1.24 keV. The band gap of silicon1s 1.1 eV.

Eqttgey'Cpuygt'<
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Find the force (in kKN) 1n the member BH of the truss shown.

C

1m . 3 4m

g
4m H| 2m .
4J0KN 40kN 40kN 77777777

Eqttgev'Cpuygt<
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Consider the forces of magmitude F acting on the sides of the regular hexagon having side length a.
At pomt B, the equivalent force and couple are, respectively.

(A) F(«) and 3'3Fa (clockwise)

(B) F(—) and v3Fa (clockwise)

(C) F(«) and V3Fa (counter clockwise)
(D) F(-—) and 3'3Fa (counter clockwise)

Qrvkqpu'<
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Bar-1 has a diameter o, length L. and elastic modulus E and subjected to tensile load P, resulting mn
an elongation of Aj;. Bar-2 has diameter., 24, length 2L, an elastic modulus 2F and subjected to
tensile load 2P, resulting 1n an elongation of A,. Find the ratio A;/ A,

Eqttgev'Cpuygt'<
305 "vq"403

Swguvkqp'Pwodgt'<'8;"Swgukqp"V{rg'<OES

In a plane stress problem, the principal stresses at a point are 30MPa and -15MPa. At the same
pomnt, on an element whose sides make an angle of 45" with respect to the principal axes, the
normal stresses (1n MPa) are

(A)15/2 and 15/2  (B) 30/2 and 30/2 (C) 15/2and-15/2 (D) 30/2 and -30/2

Qrvkqpu'<
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Two systems shown below start from rest. For the system shown on the left, two SON blocks are
connected by a cord. For the system shown on the night, the SO0N block 1s pulled by a 50N
downward force. Neglect iriction. Which of the following 1s true?

A

50 N

|

50 N

(A) Blocks A and C have the same acceleration.

(B) Block C will have a larger acceleration than block A.
(C) Block A will have a larger acceleration than block C.
(D) Block A will not move.

Qrvkqpu'<
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Two massless rigid bars, each of length @ = 0.5m, are connected by a rotational spring having
stiffness & = 1000 N.m/rad. Find the buckling load P (1n kKN).

I
A
N

(l

Eqttgev'Cpuygt'<
6
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A simply supported beam having a rectangular cross-section of depth  1s subjected to a vertical
concentrated load P at the mud-span. The maximum shear stress in a section occurs at

(A) d/2 trom the top ot the cross-section
(B) d/3 from the top of the cross-section
(C) 2d/3 trom the top of the cross-section
(D) Top ot the cross-section

Sweuvkqp"Pwodgt'<"95" Sweguvkqp"V{rg'<'PCV

A steel block of size 100x50x25 mm” is subjected to a uniform pressure on all faces. The
dimension of the 100mm edge reduces by 25um (note 1 pm = 10™°m). Find the applied pressure (in
GPa). Use E=240 GPaandv=0.3.

Eqttgev'Cpuygt< Z@ L L EG E.in
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Which one of the following statements 1s true?

(A) In a tensile test on a rod made of ductile matenal, failure occurs along a plane making 45" with
respect to the axis of the rod

(B) In a tensile test on a rod made of brittle material, failure occurs along a plane making 45" with
respect to the axis of the rod

(C) In a torsion test on a rod made of ductile material, failure occurs along a plane making 45" with
respect to the axis of the rod

(D) In a torsion test on a rod made of bnittle matenal. failure occurs along a plane making 0% with
respect to the axis of the rod

Qrvkgpu'<
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A block 1s travellmg with a constant speed v, on a smooth surface when the surface suddenly
becomes rough with a coefficient of friction n. which causes the block to stop after a distance .
When the block travels twige as fast. 1.e. at a speed 2v,, it travels a distance D on the rough surface
before stopping. Find the ratio D/ d.

—_— YV o

I !
Smooth Rough

Eqttgev'Cpuygt'<
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The beam shown below 1s loaded with a concentrated clockwise moment of 80kN-m at point B.
The bending moment diagram (1n kKN-m) 1s

(A)

(B)

(C)

(D)

Qrvkqpu'¥
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The beam shown has an internal hinge at B. A vertical load P = 25kN 15 apphied at B. Use L =2m.
Magnitude of the reactions (1.e. forces and moments) at A and C are

o
- - ~
B

(A) Vertical reaction force at C 1s 12.5KN, vertical reaction force at A 15 12.5KN. moment reaction
at A 15 OkKN-m.

(B) Vertical reaction force at C 1s 0KN, vertical reaction force at A 15 25KN. moment reaction at A
15 SOKN-m.

(C) Vertical reaction force at C 1s 25KN. verfical reaction force at A 1s 0KN, moment reaction at A
15 SOKN-m.

(D) Vertical reaction force at C 15 OKIN. vertical reaction force at A 1s 25kKN,moment reaction at A
15 25KIN-m.

Qrvkqpu'<
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Blocks P and () are released from rest in the positions shown. Neglect friction between all surfaces.
1e_ both blocks can translate freely. Then the direction ot the acceleration of block Q (1.e. ag) 15

(A)

(C)

[OLLEGE:
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The acceleration, a, of a particle as a tunction of its position, x, 15 given by the relation
a=0.1+sin ;ﬂ where @ and x are expressed in m/s” and meters, respectively. Consider b = 1m.
When x = 0, velocity 1s v =1m/s. Find v (1n m/s) when x = 7 meters.

Eqttgey'Cpuygts
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The 30kg block B shown below 1s suspended by a 2m cord attached to the 60kg cart A Friction 15
negligible. If the system 1s released from rest in the position shown, find the ratio ot the velocity
magnitudes
|14 /|75 | when the cord 1s vertical.

Eqttgey'Cpuygt'<
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The plane frame shown has an mternal hinge at C. Find the magmtude of axial force (in kN) m
member BC.

200 kN
C

F .I‘Ii ..
i, f??:::h-;? T __; ;:;?E o
- e T -- =
‘ 3 im | im im ‘

Eqttgev'Cpuygt<
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Two 50mm diameter solid steel rods are rigidly connected together at right angles and loaded as
shown. Use P = 1000r KN. At pownt A, located at the top of the cross-section at the fixed end, the
magmtude ot bending siress (6 ).and shear stress (T) are

i

LI
~ 1m

(A) 6 =256 MPa, T =512 MPa (B) 6 =512 MPa, T =256 MPa

(C) 6 =512 MPa, T =128 MPa (D) 6 =128 MPa, T =512 MPa
Qrvkqpu'<
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At a temperature of 40°C, a rod tightly fits between two rigid walls such that the compressive stress
in the rod is 60MPa. Given E = 200GPa and « = 20x10°/°C, find the temperature at which the rod
will just lose contact with the walls.
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A massless ngid rod AB of length /7 15 pinned at end A and carries mass m at end B. The rod 1s also
supported by two linear springs of stiffness & at a height 4 from the end A Use m = 4kg, i = 0.5m,
d = 0.2m, k = 600N/m and g = 10 m/s". For small oscillations about the position shown, find the
trequency of free vibration (in rad/s).

43;’ B @ ;
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Find the maximum force P (1n KN) that can be applied to the planar structure ABC so as to prevent
buckling 1n any of the members. Consider buckling only 1n the plane of the structure. Jomnt B 15 a
pin connection. Use E = 200GPa for both members. The diameter of member AB 1s 10 mm and the
diameter of member BC 15 15 mm.

AR M AB =450
=

l?..-r; - -\' o .‘ L I

AB = 10 mm dimeter E]‘[’l
B = |5 mm diameler

Clt

--5 o i ot
g fddlFdd o
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|
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The plane frame shown 1s analyzed by neglecting axial and shear deformations. The horizontal
displacement of joint B 15

L
I.ﬂL S
fffz.—;ﬁ
_2pL . PL3 3P PL?
(A) 3EI (B) El ©) 2EI ) 2EI
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A thin walled cylindrieal pressure vassel havang mean radins 100mm and wall thickness Smm, 1s
subjected to mternal pressure p. If the factor of satety 1s 2 and the yield stress in shear 1s 100MPa.
find the maximum value ot p (1n NPa).

SN S S S S S
2 Pressure p : 200mm
MEERRERERERE N

Eqttgev'Cpuygt'<
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A pas expands following the relation PV® = constant, from the mitial state P,.V; to final volume
V2 =2V, For the values of ‘n” mentioned below, maximum displacement work 1s obtamned tfor

(A)n= —1 (B)n=20 (C) n=1 (D) n=14

Swguvkqp'Pwodgt'<": ;"Swguvkqp'V{rg'<'PCV

A 100 €2 electrical resistor 1s heated steadily by passing a current of 20 A. It heating 1s performed
in the ambient at 30°C, the rate of increase in entropy of the nniverse i kW/K 15

Eqttgev'Cpuygt<
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As per Clausius mequality, a system operating onan irreversible cycle transfers
(A) more entropy to the sink than what it recerves from the source
(B) as mmch entropy to the sink as it receives from the source

(C) less entropy to thessink than what 1t receives from the source
(D) less entropy to the sink than that corresponding to a reversible cycle
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The critical pomt of a substance corresponds to the state

(A) at which the solid, liquud and vapor phases are 1n equilibriom

(B) beyond which hiquid will requure very large amount of heat to become vapor
(C) beyond which solid sublimates directly to the vapor state

(D) beyond which the distinction between hquid and vapor phases disappears
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Consider the process of sensible coolmng of anr with 60% relative humudity at constant pressure.
‘Which one of the followng statements 1s TRUE for this process?

(A) Both humidity ratio and relative humuidity increase during the process.

(B) The hunmudity ratio decreases contmuously due to condensation.

(C) The dry bulb temperature decreases but the wet bulb temperature increases.
(D) The hunudity ratio remains constant.

Qrvkqpu'<

3. %
4. ¥ D

Sweuvkqp'Pwodgt'<";5"Swguvkqp'V{rg'<'PCV

The coetficient of performance (COP) of a reversible refrigerator operating between two thermal
reservorrs 15 4.0. The efficiency (in percentage) of a reversible heat engine operating between the
same temperature lnmts 1s

Eqttgev'Cpuygt'<
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Dafferential change m'specific enthalpy of a superheated vapor for which 1deal gas approximation
does not hold. 15 gtven by the expression

(A) dh=C,dT

}
B) dh=C,dT +—| dv
CV|p
.
(C) dh=C,dT +—| dp
C L T
(D) dh=C_dT + E—h dp
cp -
Qrvkgpu'<
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An 1deal gas muxture of oxygen (molecular weight = 32 ke/kmol) and carbon dioxide (molecular
weight = 44 keg/kmol) has a mass composition of 40% and 60% respectively. If the total pressure 1s
200 kPa, the partial pressure of oxygen (1n kPa) 15
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In an 1deal Rankine cycle, mcrease 1n superheat of vapor at the exit of boiler leads to

(A) decrease 1 net work output from the cycle

(B) mncrease in cycle efficiency

(C) decrease 1n cycle efficiency

(D) decrease i quality of steam at the exit of the turbine
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Two moles of air at 1 atm, 21.1°C goes through an adiabatic device and separates into a hot stream
of 0.4 moles at 1 atm 176.3°C and a cold stream of 1.6 moles at 1 atm, —17.7°C, without any
external work. It can beeoncluded that

(A) the total entropy change 1s zero

(B) the total entropy change for the process 1s positive
(C) the device violates Second Law of Thermodynamucs
(D) the device violates First Law of Thermodynamics
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1 dv

For a real gas undergomg volume expansion through a porous plug with a=——— . the Joule-
Hp

Thomson cooling effect 1s observed 1f

(A) 0<aT<1 (B) «T =1 (C) aT>1 (D) aT =0

Qrvkgpu'<
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A lead bullet at 100°C traveling at 500 my/s, strikes a target and adiabatically comes to rest. If the
specific heat of lead 15 92 J/ke °C, melting temperature 15 327.5 °C and heat of tusion 15 108 kl'kg.
the percentage mass of lead in the bullet that 15 melted by collision 1s

Eqttgey'Cpuygt'<
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An air-water vapor nixture with volume 100 m” at 100 kPa, 35°C is at 75 % relative humidity.
Taking saturation pressure of vapor at 35°C as 5.63 kPa, the mass of vapor in the muxture in kg 15

Eqttgev'Cpuygt'<
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An 1deal gas of 1 kg mass enclosed mside a rigid vessel at the mfial temperature 1200 K 1s
employed as a heat source. The specific heat C, of the gas 1s 718 J'kg K. The maxinmm work 1n kJ
that can be developed by operating a heat engine between the 1deal gas and the ambient at 300 K 15

(A) 646.2 (B) 484.7 (C) 387.7 (D) 347.6

Qrvkqpu'<
1. % 4

> % E
3 O
4. ¥ D

Sweuvkqp'Pwodgt'<"324" Sweguvkqp'V{rg'<'PCV

The boiling point of water changes from 99.62°C to 105.99°C when the system pressure 1s changed
from 1 bar to 1.25 bar. The boiling point value (in "C) corresponding to a pressure of 1.5 bar 1s

Eqttgev'Cpuygt'<
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An 1deal gas expands 1 an adiabatic frictionless nozzle from the inlet conditions ot 31 bar, 800 K
to the ambient pressure of 1 bar at the outlet. The specific heat C, for the gas 1s 1 kI'’kg K and the
specific heat ratio v = 1.4 Neglecting inlet kinetic energy, the velocity of the gas (1in m/'s) at the
nozzle exit 1s

(A) 32 (B) 500 (C) 707 (D) 1000
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Omne kmol of hydrogen (molecular weight = 2 kg/kimol, specific heat ratio v = 1.4) at 1 bar, 300 K
mixes with one kmol of nitrogen (molecular weight = 28 kg/kmol. specific heat ratio y = 1.4) at 1
bar, 300 K 1n an adiabatic vessel. The final nuxture 1s also at 1 bar, 300 K. The entropy change (1n
kI/K) for the process 1s

(A) —5.76 (B) zero (C) 5.76 (D) 11.53

Qrvkqpu'<
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A cycle 1-2-3-1 1s proposed with the following processes:
1-2: Constant pressure expansion, 2-3: Reversible adiabatic expansion, 3-1: Irreversible adiabatic
compression. Which one of the following statements 1s TRUE?

(A) The net work ot the cycle 1s zero because there 15 no heat transter.

(B) The cycle 1s feasible and can deliver net positive work.

(C) The cycle 15 impossible according to Kelvin-Planck statement.

(D) The cycle 1s impossible 1 accordance with First Law of Thermodynanucs.

Qrvkqpu'<
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One kg of saturated liquid-vapor mixture of water at 150 kPa (u;= 467 kJ/kg, v;=0.001053 m’/ke:
u. = 2520 kI/’ke and v. = 1.159 m”/kg) with quality of 0.7 1s enclosed in a piston cylinder assembly.
Heat 1s added at constant pressure to this system while a paddle wheel transfers a work of 50 kIJ.
The mixture eventually attains saturated vapor state. The amount of heat added to the mixture (1n
KJ) 15
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Swauvkqp'Pwodgt'<"329"Swauvkqp'V{rg'<'PCV

Air enters a pipe at 1 bar and flows i1sothermally at the rate of 1 ko/s. Due to pipe friction, the
pressure drop between two sections of the pipe 15 7 % of the pressure at inlet section. For ambient
temperature, Tp = 300 K. the rate of ureversibility (1in W) between the two sections 1s

Eqttgev'Cpuygt'<
8457'vq'8467

Sweguvkqp'Pwodgt'<"32:"Swguvkqp"'V{rg' <'PCV

A pump raises pressure of saturated liquid water at 100 kPa (densaty p'= 959 le:g;m}} to°'2 MPa. The
1sentropic etficiency of the pump 1s 0.92. The work done by the pump (an J/'kg) 15

Eqttgev'Cpuygt'<
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Sweuvkqp' Pwodgt'<"32 ;" Swguvkqp'V{rg'<'PCV

In a Brayton cycle with air (v = 1.4) as working flmd, T, = 300 K and T,.,. = 1000 K. The
pressure ratio corresponding to maximum net work per cycle 15

Eqttgev'Cpuygt<
-042"vq" = (47
Folyrmer Scierce
Pwodgt'gh"Swguvkqpus 44
Ugevkgp"Octmug 5702

Sweuvkqp'Pwodgt'<"332"Swguvkqp'V{rg' <'OES
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The biodegradable polymer among the followimng polymers 1s
(A) poly(lactic acid)
(B) poly(butylene terephthalate)

(C) polystyrene
(D) polypropylene

Swguvkqp'Pwodgt'<"333"Swguvkqp"V{rg'<OES
Notched impact strength of a plastic decreases with

(A) increase m notch fip radius
(B) mncrease 1 notch depth
(C) mcrease 1n temperature
(D) decrease in notch depth

Sweuvkqp"Pwodgt'<"334"Swguvkqp'V{rg'<'OES
The compound used as a reactive diluent in unsaturated polyester resins 1s

(A) benzene (B) cresol
(C) styrene (D) adipic acid

Qrvkgpu'<

1. % &
2 #® B
2V

4. ® D

Sweuvkqp'Pwodgt'<"335"Swguvkqp'V{rg'<'PCV

The diameter of a die of an extruder producing extrudate of diameter 2 4 mm with a die-swell ratio
of 2 1s .

Eqttgev'Cpuygt'<
304

Sweuvkqp'Pwodgt'<'336" Swguvkqp"V{rg'<'"PCV
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The degree of polymerization of Nylon 6 (ignore end-groups) with molar mass of 1,00,000 g mol
15

Eqttgev'Cpuygt'<
sEx g e se
Sweuvkqp'Pwodgt'<"337"Swguvkqp'V{rg'<'OES
The polymer synthesized by ring opemng polymerization 1s

(A) poly(acrylic acid) (B) Nylon 6
(C) poly(ethylene terephthalate) (D) Nylon 66

Qrvkqpu'}
1. % &

> W F
3 RO
4 D

Swguvkqp'Pwodgt'<'338"Swguvkqp"V{rg'<'OES

Which among the following areused as mitiators for dree radical polymerization?

Eh Bt Q. Ky5:08 ~ K AIBN S. t-Butyl hydroperoxide + Fe™

(A)P.Q & R only (B) Q. R & S only
(C) P, R & S only (D)YP. Q. R &S

Qrvkqpu'<
1. ® A
2 ¥ E
3 %O
4 % D

Sweuvkqp'Pwodgt'<'339"Swguvkqp"V{rg'<'OES

Weight average molecular weight can be deternuned by

(A) Osmometry (B) Ebulliometry
(C) End group analysis (D) Light scattermng

Qrvkqpu'<
1. ® A

> R E
3 RO
4 ¥ D

Swguvkqp' Pwodgt'<'33:"Swguvkqp"V{rg'<'OES

[OLLEGE:



Butyl rubber 1s a copolymer of

(A) Isobutylene and butadiene (B) Butadiene and 1-butene
(C) Isobutylene and 1soprene (D) Isoprene and 1-butene

Options :
1. % &
2 ® B
3.V
4 % D

Question Number : 119 Question Type : MCQ

Match the characterization techmque with the polymer property 1t 1s used to deternune

Technique Property
P. X-ray ditfraction 1. Melting temperature
Q. Dufferential scanning calorimetry | 2. Crystallimity & crystal size
R. Thermogravimetric analysis 3. Glass transition temperature
S. Dynamic mechanical analysas 4 Ash content

(C) P-2; Q-4; R-1; 83 (D) P-2- Q-1: R4: S-3

Options :
1. %

> R E
3 RO
4. ¥ D

Question Number : 120 Question Type : MCQ

Match the following plastic additives with theiwr function

Additive Function
P. Di-1sooctyl phthalate 1. Anfioxidant
Q. 4-Methyl-2, 6-r-butylphenol 2. Plasticizer
R. Dicumyl peroxide 3. Anfistatic agent
S. Quaternary ammomum compound | 4. Cross-hinking agent
(A)P-2:Q-4;R-1; S-3 (B) P-4; Q-1; R-3; 8-2
(C) P-2; Q-1 R-4; S-3 (D) P-3; Q-1; R-4; S-2
Options :
1. % A
2. % B
3. ¥ C
4 ® D
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Question Number : 121 Question Type : MCQ
The correct statement with respect to electrical property of polymeric materials 1s

(A) For non-polar materials, dielectric constant 1s independent of frequency & temperature
(B) For polar materials, dielectric constant depends on frequency but not on temperature
(C) For non polar materials, power losses are lugh and depend on temperature & frequency
(D) For polar materials, power losses are low and independent of frequency

Options :
1. ¥ 4

e,

=™ 5

4. % D

Question Number : 122 Question Type : MCQ
The order of melting pomt for the given polymers 15

(A) Nylon 66 = PTFE > Nyloné > PP
(B) Nylon 66 > Nylon 6 > PTFE > PP
(C)PTFE > Nylon 66 > Nylon6 > PP
(D)PTFE > Nylon6 > Nylon 66 > PP

Options :
1. ® A

e

< Bl -
RV

4. % D

Question Number : 123 Question Type : MCQ

Match the processing techmque used to manufacture the appropriate product

Processing Technique Product
P. Calendering 1. Pipes
Q. Extrusion 2. Disposable cups
R. Injection Molding 3. Sheets
S. Thermoformin 4_ Nylon gears

(A)P-3: Q-2:R-1;: S-4 (B) P-3; Q-1; R-:
(C)P-3:Q-1; R4: 8-2 (D) P-3; Q-2; R-4; §-1
Options :
1. ® 4
> ® B
3. ¥ C
4 % D

Question Number : 124 Question Type : MCQ
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Match the thermosetting resins to the raw materials they are synthesized from

Resin Raw material

P. Epoxy 1. Cresol + furfural

Q. Phenolic 2. Diethylene glycol + diallyl phthalate

R Unsaturated polyester 3. Bisphenol A + epichlorohydrin

5. Allyl 4. Male1c acid + 1.2-propylene glycol
(A) P4; Q-2; R-3; §-1 (B) P-3: Q-1: R-2: 54
(C)P-3:Q-2:R-1; 54 (D) P-3;: Q-1; R-4; S-2
Options :
1. ® A
2 ® B
2 ® C
4. ¥ D

Question Number : 125 Question Type : PCV

The damping factor of a solid polymer under sinusoidal loading 1 single cantilever made showing
80 percent recovery in modulus 1s

Eqttgev'Cpuygt:

;‘} ) S

Question Number : 126 Question Type : PCV

A styrene-butadiene random copolymer with equal weight fraction of polystyrene (T. = 100 ~“C)
and polybutadiene (T.=—100 “C) shows a smgle glass transition peak. The T, of the copolymer 1s
g, 9

Eqttgev'Cpuygt'":

g [ . 3
-3/ 10 -30

Question Number : 127 Question Type : PCV

In a umdirectional carbon fibre remnforced epoxy composite, the ratio of fibre-to-matrix moduls 1s
30 and the fibres take up 50% of the cross-section. The percentage of applied force taken up by the
fibres 1s

Correct Answer :

M) £ ~ ()7)
20 10 Y/
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Question Number : 128 Question Type : NAT

The wiscoelastic behanﬂr of a plastlc 1s represented by spring and dashpot E-lE-ﬂ}.Eﬂ’ﬁ. having
constants of 2 GN mi and 90 GN s m™~, respectively. If a constant stress of 12 MN m™ is applied.
the stram predicted by Maxwell model after 50 s is %.

Correct Answer:

1 1 )
| J £ 'E‘ k1 i dy

| | ]
i & e !- £ | -

Question Number : 129 Question Type : MCQ

Match the elastomers given below to their suitable application

Elastomer

Application

P. EPDM
Q. Polyurethane

1. Golf balls
2. Fuel transter hose

B Nitrile rubber

3. Cable insulation

S. Polybutadiene

4. Footwear

(A) P-3: Q-4: R-2. S-1
(C) P-3: Q-2: R-4: §-1

Options :

1. ¥ &
> ® g
3 ® C
4. % D

(B) P-4, Q-37R-278-1

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

Question Number : 130 Question Type : MCQ

Match the following reagents to thewr function in natural rubber latex technology

Reagent

Function

P. Ammoma

. Prevent storage hardemng

Q. Hydroxylanune

1
2. Delay plugging mechanism

R. Fornuc acid

3. Stabilizer

S. Ethephone

4. Coagulating agent

(A) P-3: Q-1: R-2: S-4
(C) P-3: Q-1: R-4; S-2

Options :

1. % &
> ® |
3.V
4. % D

(B) P-3; Q-2; R-4; 5-1
(D) P-3; Q-4 R-1; -2

Question Number : 131 Question Type : NAT
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1.0 g of a polybutadiene sample with carboxylic acid groups at both the ends requires 2.5 mL of

0.1 M KOH for complete neutralization. The molecular weight of the polymer mn g mol™ is

Correct Answer :
000

Food Technology

Number of Questions: 22
Section Marks: 35.0

Question Number : 132 Question Type : MCQ
Standard pasteunzation protocol for milk 1s adequate for destroving

(A) Clostridium sporogenes (B) Bacillus eereus
(C) Clostridium botulinum (D) Listeria monocyiogenes

Options :
1, % A
o %R

3w O
4. ¥ D

Question Number : 133 Question Type : MCQ
Which one of the following 1s NOT a component of an evaporator?

(A) Heat exchanger (B) Vacuum separator
(C) Condenser (D) Cyclone separator

Options :
1. ® A
> % B
3. 8 C
4. & D

Question Number : 134 Question Type : MCQ

al foods. the fat content 15 least 1n

(A) Beef (B) Chicken meat (C) Poik (D)) Lamb flesh

Options :
1, % A
> W E

3 RO
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4. * D

Question Number : 135 Question Type : MCQ

The enzyme that hyvdrolvzes starch to maltose 135

(A) c-amyvlase
(C) glucoamylase

Options :

1. % A

2.

B

3 RO
4. % D

Question Number : 136 Question Type : MCQ
Which one of the followimng 1s NOT enrniched in endosperm duning parboiling of paddy?
(A) Thianune

Options :

1. ® 4
> % B
3, %
4. ¥ D

Question Number : 137 Question Type : MCQ

Heat-treated legume seed proteins are more digestible than those of untreated le gume seed proteins
due to

(A) reaction of reducing sugars with £-amino group of lysine
(B) mcreased binding of lectins to mtestinal mucosal cells

(C) thermolabile nature of lectins and Kunitz-type protease mhibitors
(D) thermolabile nature of Bowman-Birk tvpe of inlubitor

Options :

s

Wl

ey

2.

B

2 W C

4. % D

Question Number : 138 Question Type : MCQ
What 1s the percent relative humudity at which both the drv bulb and wet bulb thermometers would

(B) Niacin

record equal temperatures”?

(A)0

Options :

1, % A
> ® R

3%
4 o

&
B

(B) 10

(B) P-amylase

(D)) cyvclodextnin glucanotransferase

(C) Iron

(C) 50

(D) Fat

(D) 100

[OLLEGE:



Question Number : 139 Question Type : MCQ

How many fold would the g-number of a centnifuge mcrease by doubling both the spinming speed
and bowl diameter?!

(A) 2 (B) 4 (C) 8 D) 16

Options :

3.¥C
4. % D

Question Number : 140 Question Type : MCQ

The gradual decrease in viscosity of tomato paste dunng storage can be prevented by quckly
heating 1t to 82 “C. because

(A) water soluble pectin interacts with calcium
(B) hemucellulose prevents decrease i viscosity
(C) hhgnin prevents decrease 1n viscosity

(D) pectin methvl esterase 15 mactivated

Options :
1. ® A
> % B
3 ® C
4, & D

Question Number : 141 Question Type : MCQ
Match the enzyme 1 Group I with 1ts corresponding application in Group I1

Group 1 Group 11
(P) Chymosin (1) Remowval ot cooked tlavor from nulk
(Q) Sulthydryl oxidase (2) Soybean mulk coagulation
(R) B—Galactosidase (3) For rennet puddings
(S) Microbial proteases (4) Lactose removal
(A)P-3. Q-2 R-1 S-4 (B)P-3.Q-1. R4 S-2
(C) P-1, Q-3. R-4_S-2 (D) P-4. Q-3 R-2_ S-1
Options :
1. % A
2. ¥ E
3% B
4. % D

Question Number : 142 Question Type : NAT
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Milk 15 flowing at 0.12 m’/min in a 2.5 cm diameter pipe. lhe temperature of the nmlk 1s 21 “C and
the corresponding viscosity and density are 2.1 x 107 Pas and 1029 kg/m’. respectively. If the flow
15 found to be turbulent under the g1ven conditions, the Eevnolds number 1s

Correct Answer :
49000 to 50225

Question Number : 143 Question Type : NAT

Whole mualk (34.930 kg) contaiming 4% fat is to be separated in 6 h period mto skim malk with
0.42% fat and cream with 42% fat. The flow rate of cream stream (kg'h) from the separator 1s

Correct Answer :
455 to 475

Question Number : 144 Question Type : MCQ

Match the edible plant tissue in Group I with the type of carotenoid given in Group I1

Group I Group 11
(P) Com (1) Lycopenes
(Q) Red pepper (2) p-Carotene
(R) Pumpkin (3) Capsanthin
(5) Tomato (4) Lutein
(A)P-3. Q-4 E-2 5-1 (BYP-2.Q-1. R-3. 54
(CY P-4, Q-3. R-2, 5-1 (D) P-1, Q-2. B-4. 5-3
Options :
1. % A
2. % B
3 ¥ C
4. ¥ D

Question Number : 145 Question Type : MCQ
Indesirable bittemess frequently encountered in cured cheese 1s due to the

(A) presence of narnngen

(B) formation of lmomn

(C) overall hvdrophobicity of amino acid side-chains i peptide
(D) conversion of humulone to 1sochumulone

Options :

[OLLEGE:



Question Number : 146 Question Type : MCQ

Green tea 1s considered to be a more healthy option than black tea because 1t

(A) has high content of polyphenols
(B) 15 nicher 1n thearubigin
(C) does not require any sweetener dunng tea preparation

(D) has no microbial load

Options :
1.9 A

4

.
i

= Ll M
3

Faaall -
Rl
¥

Question Number : 147 Question Type : MCQ
Multiple etfect evaporation leads to

(A) reduction 1 operating cost and reduction 1n capatal cost
(B) mcrease i operating cost and increase 1 capital cost
(C) mcrease 1 operating cost and reduction i capital cost
(D) reduction 1n operating cost and increase 1n capital cost

Options :
1. % A

o ® R
3 R O
4. ¥ D

Question Number : 148 Question Type : NAT

A dilute pineapple juice 1s heated mn a double pipe heat exchanger from 28 “C to /2 “C by heat
exchanging with hot water flowing in shell 1n counter current direction. Hot water 15 entering the
shell at 95 °C and leaving at 85 °C. The log mean temperature difference (°C) 1s

Correct Answer:

35 to 36

Question Number : 149 Question Type : NAT
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Heat 1s transferred by radiation to a loaf of bread i an oven at a uniform temperature of 177 °C.
The total surface area and temperature of the loaf are 0.0645 m™ and 100 °C. respectively. The
surface emissivity of the loaf 1s .85 and the value of Stefan-Boltzmann constant 1s 5.67 x 107

W.m™~ K™ The net heat transfer (W) 1s

Correct Answer :
67.8 to 63.2

Question Number : 150 Question Type : NAT

Granulated sugar, having an average particle size of 200 pum. 1s mulled to produce i1cing sugar
having an average particle size of 25 ym The power requirement was«10 kW as obtained by
Rattingers law. If the same null were to be used to produce fonidant sugar having an average
particle size of 20 um at the samecapacity. the power requarement (kW) would be

Correct Answer :
12.4to 12.8

Question Number : 151 Question Type : NAT

One ton of sovbean contamming 18% o1l. 32% protemn. 2/.1% carbohydrates, 9. 4% of fibre and ash.
and 10.5% moisture 15 crushed and pressed. The residual oil content mn the pressed cake 15 6%.
Assuming that there 1s no loss of protein and water with oil. the amount of o1l (kg) obtamed from
the crusher 1s

Correct Answer :

127 to 128

Question Number : 152 Question Type : MCQ

[OLLEGE:



Match the processing method i Group 1 with the operation camed out in Group 11

Group 1 Group 11
(P) Degumming (1) Crystallization of tnacvlglycerol by cooling to remove fat crvstals
(Q) Deacidifving (2) Passing heated o1l over charcoal
(R) Bleaching (3) Using alkaline solution to remove fatty acids
(S) Wintenzing (4) Wetting with water to remove lecithun
(A) P-3. Q-1. F-4. 5-2 (B) P-4, Q-3. R-1. 5-2
(CYyP-4, Q-3 K-2, 5-1 (D) P-3. Q-1. R-2. 54
Options :
1. % &
2. % B
3VE
4. ¥ D

Question Number : 153 Question Type : MCQ

The order of succession of mucrobes in the spoilage of milk. mvolving (PY Lactobagilfis. (Q)
protemn digesting bactena. (R) Lacfococcus lactis. (5) yveasts andmnolds. 1s

(A) S=R=Q=P (B) 5=0Q=R>=P (Cl R=P=5-Q L)L =5=P=R
Options :
1. % 4
> % B
3. ¥ C
4 ® D
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