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GATE - ENGINEERING SCIENCE
MOCK TEST PAPER

e A total of 65 questions are to be attempted carrying
100 marks.

e There are 10 question carrying 15 marks in General
Aptitude (GA) section, which is compulsory. Question
Q.1 -Q.5carry 1 mark each, and questions Q.6 - Q.10
carry 2 marks each.

e There are 11 questions carrying 15 marks in section A
(Engineering Math ematics), which is also compulsory.
Questions Q.1 - Q.7 carry 1 mark each and question Q.8
- Q.11 carry 2marks each.

e Attemptany two optional Sections from B through G.
Each of these sections (Sections B through G) contains
22 questions carrying 35 marks. Questions Q.1 - Q.9

carry 1 mark each and questions Q.10 - Q.22 carry 2
marks each. The 2 marks questions include two pairs

of common data questions and one pair of linked
answer questions.

e Forall 1 mark questions, 1/3 mark will be deducted for
each wrong answer.
For all 2 marks questions, 2/3 mark will be deducted for
each wrong answer.
There will be no negative marking for numerical answer
type questions.

e Pattern ofquestions : MCQs & Numerical
e Total marks : 100

e Duration of test : 3 Hours

aembi(2me) \V‘P M (c ‘l A S s ‘E S
g4

For ITT-JAM, INU, GATE, NET, NIMCET and Other Entrance BExams

1-G-8, Sheela Chowdhary Road, Talwandi, Kota (Raj.) Tel No. 0744-2429714

= ‘ Web Site www.vpmclasses.com E-mail-vpmclasses@yahoo.co

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114
W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: ypmclasses@yahoo.com /info@vpmclasses.com
Page 1




eVl VPM CLASSES

UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

GENERAL APTITUDE

Q. 1-Q.5 carry one mark each.

1. If in the word PROJECTING, all the vowels are tfimranged alph al the

consonants are arranged alphabetically which Iailbloe fifth fromt
(A)C
(B) N
(€)J
(D) G

2. The trick involved in any attempt to create a/an mensions whenonly two are present

is well known.
(A)extra
(B)image
(C)angle
(D)illusion

DIRECTION

(C) That man is aggressive by nature is a hatdfelde and not one can deny.

(D) That man is aggressive by nature ishardrigoaeto deny.
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Direcions for question 4:Select the pair that dog not express a relationship similar to that
expressed hy the capitalized pair.

4. READY : WIT
(A) upright : carriage
(B) handy : sake i
(C) hearty : appetite

(D) keen :intelligence

Direcions:5—In each of the following questions two s

followed by two conclusions numbered | and Il Yimave to take the®

d"these gatements are

two statements to be true

even if they seem to be at variance from commomly ead the conclusions and then

decide which of the given conclusionslogica

commonly known facts.
Given Answer :
(A) If only I conclusion follows”

(B) If only Il conclusion foIIo

(C) If both I and 11 f

(D) If neither Inor I and

the harmoniums are flutes.

Q. 61t0Q. 10 carry two marks each.
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I.
C

6. Two plots in Bandra were sold for Rs. 1 crore edtte first plot in Pali hill was sold at a gain of
12% and the second one at reclamation was sold lassaof 12%. Find the total loss or profit

percentage?

(A) There is neither a profit nor a loss

(B) Gain of 12%
(C) loss of 1.44%
(D) Gain of 1.44%

7. A company manufacturing air-conditioners sets a thignarg fealized values are

shown in the bar chart.

V'S

100
90
80
70F
60
50
40F
30F

Air-Conditioner 95

No. of Units

@ of these

8. In the following questions two equations numbeteahd Il are given. You have to solve both the

equations and
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Give answer if
(A) x>y
(B) xzy
(®) X<y
(D) X<y
} 2x2 - 9x +9 =0
2 -

Il yo—11ly+24=0

9. Which letter replaces the question

10.

N 252
T 500
Y 400
K 132
G 182

(D) B

At a car park there are 100 vehicles, 60 of whighcars, 30 are vans and the remainder are lolfies.

every vehicle is equally like toleave, find thelpability of lorty leaving first.
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(A) 3110
(B) 7110
(C) 1/10

(D) 9/10

A: ENGINEERING MATHEMATICS
Q. 1-Q.7 carry one mark each.
1. The eigen vectors of areal symmetric matrix cposding to
(A) orthogonal
(B) singular
(C) non - singular

(D) none of these
2. Letf() =x2sint forx #0, f0)
X

(A) f(x) is continuous and d

(B) f(x) is continuou iable atx

(C) f(x) isneither co nor differentiallex = 0

(D) None oft
2

numbéf of equal length subintervalsdeddo approximatje<exdx to an accuracy of
1

st 1/3 x 5 using the trapezoidal rule is

e
(B) 1000
(C) 100e
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(D) 100

4, A hasone share in a latery in which there igizg@pand 2 blanks; B has three sharesin a lottery
which there are 3 prizes and 6 blanks; Comparpthlability of A’s success tothat of B's success.

(A) 7:16
(B) 16 : 7
(C) 6 :14

(D) 14 :6

2
5. If yl(x) = X isa solution of differential equatiomz%
X

=0 then the second
linearly independent solution is

() = +Ze™ +e,

(B) §+cle‘2" +c,

(© —)2(+ ce?+c,

(D) —§+ c,e ™ +c,

th s;emicircle%<+y2 =ax h the positive quadrant is equal to—

€)L& (E _E)
3 2 3
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I.
C

2 m 1
D) £gd3|—=-=
@2 [2 Sj
z-3
7. Letl=¢p —————dz
q3022+22+5

(A)ifc:|z]=1,)1=0
(B)ifc:|z| =1) =T
QO ifc:|lz+1+i|=2l=mt@2+1)

(D) Bath 1 & 3

21
8. Evaluate _[ e 0sbgg

divergence theorem evaluate

y dz + y3dz dx +z%dx dy)

where S is the surface of the sphe?ewyz + 22 = a2

(A) 478>
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(B) 2re®
(C) 4me

(D) 283

10. Using Runge - Kutta Methodto solve

ﬂ:xy

dx
forx =1.2. Inttially x =1,y = 2 (take h=0.2)
(A) y(12) = 24634
(B)y (1.2) = 24912
(C) y(1.2) =2.4921
(D) y (1.2) = 24921

11.  Find the general solution for =

PARTB: FLUID MECHANICS

Q. 1-Q.9 carry one mark each.
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1. In Fig.given below oil of absolute viscosityfills the small gap of thickness Y. (a) Neglectfiigd
stress exerted on the circular underside, obtaiexg@mession for the torque T required to rotae the

truncated cone at constant speedb) What isthe rate of heat generation, in puyler second, if the

2
oil's absolute viscosity is 0.20 N-s/no =45° a=45mm, b =60 mm,Y = 0.2

rotation is 90 rpm?

,32.2 KJ/s

)—a[(a+ b)’ —a“]zs.z Js
4Y cosa
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Flow through a converging nozzle can be approxéshély a one dimensional velocity distribution u

= u(x). For thenozzle shown, assume that the tgloaries linearly from u = yat the entrance to u

DV
= 3VO atthe exit. Compute the acceleraiefi— as a function of x.

V2 (2xj
(A) —
L L

(B) 0.0408 mfs

(C) 48 m/é
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(D) 0.0048 mfs

4, Time of emptying liquid from ahemispherical vdségough anorifice at its bottom is:

) T[R3/2
15 CdaJZg

2T[R3/2

(B)
15 Cda;]Zg

7TR®"?
(©)
15 Cda,/Zg

141R3"

(D)
15 Cdal]Zg

5. While using Boundary layer

(A

(A) Can be used angghere.

(B) Can be ued on ide the boundary layer.
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I.
C

Fig.

7. The velocity components in atwo-dimensional floe a

u :)§/3+2x—x2y and v:x§—2y %13

Then these components represent a possible casm dfrotatighial flow in which rotation is

(A) zero
(B) one
(C) Two

(D) None of these

8. If for atwo-dimensic otential flow, the velycpotential is given by

C) P ry+x

(D) Y-y -
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2
9. The strength of a free vortex is 2fa and it is placed in a uniform flow of 3 m/s hetx direction.

Calculate the pressure difference between the ra@am and a point at x = 0.5 andy = 0.5. The
density ofthe fluid is 997 kg/:rg'n
(A) -17844 pascal
(B) -11964 pascal
(C) -15454 pascal

(D) -19556 pascal

Q. 10-Q. 22 carry two marks each.

10.  Which of the following shows the relationship bebm f, |

e

simple pendulum .

12
(D) (1/479 (9/l)
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11. The resistance to motion ‘R’ for a sphere of digan&)’ moving at cwnstant velocity ‘v’ through a

compressible fluid is dependent upon the dengityahd the bulk modulus ‘K’. The resistance is

primarily due to the compression of the fluid irft of the sphere, then find out the dimensionless

relationship between these quantties is -

(A) Ne = function (I\/LOQ.
(B) N =function (2M,).
(®) Ng = function (89|\f|).
(D) Ng = function (9I\6).
12. A fluid flows from a large pressurized tank throug 100

3 i,
time period, 1300 cmof fluid are collected in &

the kinematic viscosity vis _

13. The Chezy'’s coefficient C is relat fiction factor as

(A) C=Jgr8f
(B)C =\/89/ U4
(©)C =\/89/f

gknedsfor a Laminar BL modeled by the equation

diamater tube. In a 600 sec

. If themd loss in the tube is 1 m,

(B) 0.3640

(C)36.45
Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114
W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: vpmclasses@yahoo.com /info@vpmclasses.com

Page 15




eVl VPM CLASSES

UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

(D)None of these
15. A metal ball of diameter 1.2 t and weight 99 lbdi®pped into the ocean. _ fps will be the

maximum velocity the ball will achieve if, for seaierp =2.0 sIugs/f? andu =3.3 x 10° Ib—s/ftz.

16. A horizontal venturimeter with inlet and throdadieters 30 cm and 15 cm ively is used to

g thethroat

measure the flow of water. The reading of diffel@nnanometer connecteg.
is 20 an of mercury. The rate of flow will be____lit/s. T ake G = 0.9

Common DataQuestions

Common Data For Ques 17 and 18

A smooth pipe of diameter 80 mm and 800 m lon gies
kinematic viscosity of water as 0.015 stoke

relation given as

f o .0791
(Re)1/4 )

17. Calculate the loss of head.

where R,

(A) 234.2m

(B) 0.2342m

thickness of laminar sub-layer.

(C) 0.02274 m

(D) 0.02274 cm
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Common Data For Ques 19 and 20

Experiments were conducted ina wind tunnel withired speed of 50km/h. on a flat plate of size 2m
long and 1m wide. Theplate is kept at such aneattgit the co-efficient of lift and drag are 0.7&da
0.15 respectively. ;

Takep = 1.2 kg/n?.
Given: A = 2nf; C_ =0.75; G, =0.15p = 1.2kg/n?; U= 13.89m/s

19. The Resultant forcewilbe_ N
20. The Power required to maintainthe flowwill be___ k
Linked Answer Questons

Statement for Linked Answer Questons 21 an

A uniform flow of 12 m/s is flowing gver a doubl strenth 18 rfis. The doublet isin the line of

the uniform flow.
21. Determine the shape ofthe
(A) Hyperbola

(B) elipse

45 of the Rankine circle?

(C) 0.458m,

(D) 0.677m,
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PART-C (MATERIAL SCIENCE)
Q. 1-Q.9 carry one mark each.
1. Copper hasfcc structure and its atomic radiasa33 A, the bond length and the density of cofper

(atomic weight of copper = 63.5 and Avogadro nuntér02 x 1683 molecules ger ': mole)

(A) 5.7A, 6.082 x 1&kg/m3
(B) 3.6 A, 6.082 x 19kg/n®
(C) 3.6 A, 9.043 x 1Dkg/m®

(D) 5.7A, 9.043 x 1Bkg/m®

2. The radius of sodium ions and chlorine ions i -£98nm and 0-181 nm. Determine

the packing facor for sodium chloride.
(A) 0-555
(B) 0-662
(C) 0-465

(D) 0-789

3. Coppe having FC omic radius 0-128 nm. Hiedspacing with (1 1 1) planes.

(A) 0.362

and Kelvin-Voigt models areto be setupstmulate the creep behaviour of a plastic. The

elastic and viscous constants for the Kelvin-Voigbdels are 2-2 GN/?n and 110 GN s/r%

respectively and the viscous constant for the Mdxmwedel is 200 GN s/f Estimate a stitable
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value for the elastic constant for the Maxwell mlafidooth models are to predict the same creep
strain after 50 sec.

(A) 2853 G N/t
(B) 27-98 G N/ft
(C) 26.79 G N/fi

(D) 25.66 G N/t

5. A hypoentectoid plan-carbon steel that was sloweq f
temperature contains 8:2 wt% eutectoid ferrite.

eutectoid temperatureto room temperature, whkeiga
(A) 0-1455 % C
(B) 0-0052% C
(C) 0-0507 % C
(D) 0-0985 % C

6. What isthe maximum temp ich a bradsmay be heated from 20°C, without exceeding

tulus of eligtié brass is 100 GPa and linear coefficient of

(cyat 20°C.
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7. A reaction bonded silicon nitride ceramic has aistth of 300 MPa and a fracture toughness of 3.6

MPa\/E. What is the largest-size internal crack that tinigerial can support without fracturing?

Use Y = 1 in the fracture toughness equation.
(A) 65-4um
(B) 91-6um
(C) 43-7um

(D) 87-5um

8. If a copper wire of commercial purity is to condd& A trrent with a rigaximum voltage drop of

0-6 V/m, what must be its mininum diameter ? s, g
Assume, electrical conductivity of material is 5¢
(A) 6:013 x 10% m
(B) 7541 x 10%m
(C) 8:310 x 10 m

(D) 9-605 x 107 m

9. Calculate the density®pf4#gO using the followingala

cations in theloatinal voids.

(B) 4201 kg/m

(C) 3610 kg/M
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(D) 2235 kg/rit

Q. 10-Q. 22 carry two marks each.

10. Matchthe following and choose the corect comliimeat

Group1l Group?2

Characteristics Element

P. Atomic configuration f§32p63§3p6
Q. Strongly electropostive

R. Strongly electronegaive

S. Covalent bonding
(A)P-1, Q-2,R-3, 54
(B) P-3 Q-2, R4, S1
(C) P-3, Q-1, R4, S-2
(D)P-3, Q4,R1, S

11. The atomic percent atio of Cuto Au in an mtetiallic compound which consists of 49-2 wt% Cu

(C) 632 MPa

(D) 576 MPa
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13. A sign board weighing 4 kN is supported by a twotbass ACB as shown in Fig. Thetruss consists
of two bars AC and BC pinned to each other at C supgported by pins at A and B. The sedional

area required for the bar AC and the diameter efgim at the suppornt B will be __.Alowa

safe tensile stress of 125 Nll%rand a safe shear stress of 50 N/%nm

14. The percentage volume changethat occurs whercihanges from a body cen

a face centered cubic structureis

15. The packing efficiency and the densty of diamonid e
respectively. The mass of carbon atom is 12 amulatide si

cubic unit cell.

16. Consider the gas carburizing of a gear of 1020l ste
increase the carbon content to 0-40 wt% 0-5

the carbon content at the surface is 0-90 wt%

wt%. Gven : Diffusivity of Cin Fe (
0-755.

Common DataQuestions

Ffiber-epoxy composite contains 6 Yo olume fibers and 35% epoxy resin.

ht percentages of fiber and epoxy resioomposite material is _ % and %

respectively.

20. If Young's modulus of the fiber is 400 GPa and tbepoxy resin matrix is50 GPa, the Young's

modulus of the composteis~ GPa.
Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114
W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: vypmclasses@yahoo.com /info@vpmclasses.com
Page 22




eVl VPM CLASSES

UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

Linked Answer Quesions
Statement for Linked AnswerQuestions 21 and 22:

Glass fibers (dameter = 20 mm) provide longtudiireinforcement for nylon subjected to tensile
loadings. Young's moadulus of glass fiber and nydwa 70,000 MPa and 2800 IV %

21. If the wolume fraction ofthe glass fiber used i4®, Then fraction load cagsie
be N.

22. If the average stress inthe composite is 14 MPenfthe amou
MPa.

PARTD: SOLID MEC
Q. 1-0Q.9 carry one mark each.

1. The shearing forces exerted onthe cross sedi

b 200 T —=f=- & -+

mimn

000 N
I
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-— | m 1 m _i_ 1 m

i

3. The coefficient of static and kinetic frictions
respectively. Aforce is appliedto the body to i

____timesg.

4. A particle moves with uniform ag

The two boxes are

impulse to

(A) When oneof the principal stresses at a psitérge in comparison to the other.

(B) When shear stress act
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(C) When both the principal stresses are numéyiealal.
(D) For all stuation of stress
8. A cylindrical bar of 20 mm diameter and 1m lengstsiibjectedto atensile test Its longtudinalistra

in 4 times that of its lateral strain. If the madubf elasticity is 2 x BON/mMnf
rigidity will be —

modulus of

(A) 8 x 1P Nimnf
(B) 8 x1® N/mn?

(C) 0.8 x 16 N/mm?

(D) 0.8 x 1 Nimn?f
9. A mass of 1 kg in suspended by means of 3 ' figure the spring constants K,

and Kg are 1 kN/m, 3 kN/m and gkN/m resp ively.Themat frequency of the system in

approximatelygivenas

he total defledion of pin C asa restithese loads?
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JRE @

1 . .
A, =—(-20i-106.6)) ft
(B) A, = (~20i-106.6]) ft

©) A, :é(—ZOi) ft

(D) A, :é(—l%ﬁj) =

11. A poirt in atwo-dim&r&ignal <ate of strain ibjestedto pure shearing strain of magntu%g
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Figure.Pin-connected beams.

13. A W300 x 0.77 wide-flange steel beam acts as aleaet, sugié f

efMaximum shear stress

maximum bendng stress in the beam will be ____MPa, (As:

is along the centroidal axis.)

46 KN E

23m

10 kMN/m

-

A B

14. of BkNmthe torque is reduced to 4 kNm. Then the
at can be iagpd the shaft is ~_kNm
15. icated from two concentrhin tubes. At the ends , the tubes are welded

16. 25 acfive coils cannot be accommodiatithin a given space, hence 5 coils of the

e stifihess ofthe newspringbdl __ timesthe original spring.
DataQuestions
Common Data For Ques 17 and 18

The sliders A and B are connected by a light rlggd and move with negligible friction in the slots
both of which lie in a horizontal plane.
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For the position shown, the velocity of A is 0.4srto the right.

3 kg

17. Determine the acceleraion of each slider.

(A) ap =7.95 m/g, ag=-8.04 m/é
(B) ay =7.41 m/§, a5=897m/8
(©) a, =6.34 m/g, g =—7.47 mf

(D) ay =-7.34 MR, ag =7.56 mib

18. What will be the force inth

(AT =24.1N

(B)T =25.7 N

For Ques 19 and 20
tilevér beam shown in Fig., supports a umiftoading W 10 kN/m and a concentrated

coupe— oment M having the value of 100 kN-m. The beam is 10 ng.lon
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M,
W‘,'l _>-
IFEEEEEER
<

Fgure. Cantilever beam.

19. Find the supporting forces

(A) Ry=26.3kN, B=73.7 kN
(B) R;= 45.3 kN, B=13.87 kN
(C) R=15.3kN, R=10.87 kN
(D) Ry=18.45kN, B=16.44N

20.  What will be the defledtion cupye™i.

7 10x*
24~ 45

XZ
+100-7+Cox+ C4J

1(5 x* _10x*
EIl '24 45

(D) V

X2
#1007 +Cox + C4j

Linked Answer Questons
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Statement for Linked AnswerQuestions 21 and 22:

A 100-b vertical force is applied to the end déeer which is attachedto a shat at O.

21. Determine moment about O.

(A) 1200 k I
(B) -1200 k Iy
(C) -1200k I

(D) 1200 k Iy,

22. The horizontal forc which createsthe samenem will be,

(A) -57.7 Ib

E: THERMO DYNAMICS

Q. 1-Q.9 carry one mark each.
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1. Calculate the work done when50 g of iron readth twdrochloric acidin (i) a closed vessel ofdik
volume (ii) an open beaker at 25°C.

(A) 0,2122.22]

(B) 0,-2212.22]

(©) 0,0
(D) 21.2,-2122.22].
ates of A,B, C

2. The P-V diagram for a cyclicprocessis a triadgBC drawn i

are (4,1), (2, 4 and (2, 1). The co-ordinatedratiee orde i Nfrand volume is

in litre. Calculae work done inthe complete cycle

(C) 3 x1013
2
(D)3 x10-J
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3. A gasis contained in acylinder with a movegdi&ton on which a heavy blockis placed. Suppose
the region outside the chamberis evacuated artdthlemass of the block and the movable piston is
102 kg When 2140 Jof heat flows intothe gasjtihenal energy of the gas increases by 1580 J.
What isthe distance sthrough which the pistopsfis

(A) 54m
(B) .45m
(C) .74m
(D) 47m

4. If heat is addedto a sydem andthetemperaf@repde

which form of energy will definitely increase?
(A) The kineticenergy of the system
(B) T he potential energy of the system

(C) The work done bythe syste
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Incompressible
Liquid ————» 2D D

(A) 59.8%
(B) 55.4%
(C) 58.9%

(D) 545%
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9. A gas-turbine power plant operating on an ideayBsn cycle has a pressure ratio of 8. The gas
temperature is 300 K atthe compressor inlet afiX3at the turbine inlet. Utiizing the air-stamda

assumptions, determinethe gastemperaure akitséthe compressor and theturbine.
(A) 550 K, 775 K
(B) 545 K, 772K
(C) 540 K, 770K

(D) 548 K, 771 K

Q. 10-Q. 22 carry two marks each.

10. Calculate the standard internal energy changehéoréaction.

OF () * HP(g) U L Oy(g) + 2HR g

at 298 K. The standard enthalpies of formatio@ & ), HF(g) are 20, +250 and -270 kJ

mo I_l.
(A) 312.4775 kJ

(B) 215.4387 kJ
(C) —115.376 kJ

(D) —312.4775kJ

12.  Avreservoir at 300 K absorbs 500 J of heat fropeeond reservoir at 400 K. Then _ (J) amount
of work is lost duringthe process.

13. Thetotal work done by a gas system following amagvsion process as shown n Figure.

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: ypmclasses@yahoo.com /info@vpmclasses.com
Page 34




eVl VPM CLASSES

UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

a1
o
1

— p, bar

0.2 0.4
— > Vm

(A) 2.152 MJ
(B) 2.251 MJ
(C) 2.132 MJ

(D) 0.251 MJ

14. 1g of water at 373 Kis converted into geam
becomes 1671 cihon boiling. The change in nteg
540 cal. glwil be

15.

16.

pands against a constant external preaaardoes 25 kJ of expansion work onthe

SUrrouRe ngs. During the process, 60 kJof heabsorbed by the system.
17. Thevalues oAH willbe ~ kJ.

18. The value ofAU willbe _ kd.
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Common Data For Ques 19 and 20

Two kilogramsof water at 25°C are placed in &guicylinder device under 100 kP a pressure as
shown in the diagram (State (A)). Heat is addettheowater at constant pressure until the piston

reachesthe stops at atatal volume of 04 m3d $&¥). More heat isthen :___..-.:-:555=::_
until the temperature of the water reaches 300t&€%C)). !

-ondant volume

19. The quality and mass of the vapor at stae (B)oail_

20. The pressure o the flud at stae (C) willbe _ MPa.

@ O

P = “tomel velume
100 kP | —— ;ag-:;:_q{_{ﬂz'-

find xa, me |

Hesatl 41} i;f%‘“&“ Heat 1)

Linked Answer Questions

21. irreversible adiabatic praceasfinal pressure of 300 kPa .Final volume of

ng Whicthe work done on the gasis 25 kk.Value of gwillbe __ kJkg K.
o Viilue of gwilbe  kIkgK.

F: POLYMER SCIENCEAND ENGINEERING

Q. 1-0Q.9 carry one mark each.

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114
W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: ypmclasses@yahoo.com /info@vpmclasses.com
Page 36




eVl VPM CLASSES

UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

1. Which of the following agent isused as die hagt@
(A) Cyanoacrylate
(B) Nail polish
(C) Volatile relief agents
(D) Compositeresin

2. Ormoaeers are :

(A) Organically modified composites
(B) Inorganically modified composites
(C) Organically modified glassionomer cement

(D) Inorganically modified glass ionomer cemet

3. All the following are materials used for fabrioatio iaI proghesis except :
(A) Vinyl chobride polymers
(B) Acrylic resins

(C) Silicone rubber

(D) Fiber reinforce

4, The %of freg

5. Liquid used in polycarboxylate cement is :

(A) Polycry acid
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(B) Phosphoric acid
(C) Euwgenol

(D) Methacrylic acid

6. In freeradical polymerization, one of the follogitechniques permits simulta ous inarease in rate

of polymerization and polymer molecular weight.
(A) Solution polymerization.
(B) Suspension polymerization.
(C) Buk polymerization
(D) Emulsion polymerization/
7. A reinforced polymer composite is made by th&
(A) elastomersinto the polymer.
(B) fibers intothe polymer.

(C) plastocizers into the poly,

3 :: haddhgest elongaton range & flexibility ofthe oraf

tyres s made of

(A) butyl rubber
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(B) Buna S
(C) cold SBR

(D) Bunai N

Q. 10-Q. 22 carry two marks each.

10. If atype of polyethylene has an average degfe@elymerization of 10,00 A

molecuar weight?
(A) 280,000 g/mol
(B) 240,600 g/mol
(C) 270,000 g/mol

(D) 340,050 g/mol

11. A nylon 6,6 has an average molecular weight

polymerization (see Sec. 10.7 for it

(A) 36 mers
(B) 45 mers

(C) 53 mers

(D) 68 mers

12. Fillers such

#Calculatethe average degree of
226 g/mol).

arbon black are added to the crude natural rubber before

(D) weathering characteristics

13. Which of the following polymers is used for maia non stick coating on frying pans ?
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(A) Bakelite
(B) Teflon
(C) Perspex

(D) PVC

14. Addition of plasticisersto polymers results @rtfml neutralisation of inte it

attraction between the macro-molecules therebyeasing its

(A) tensile strength

(B) chemical resistance

(C) flexibility o g

(D) all(a), (b) & (c)
15. Which one amongthe following is a thermoseti ' 1993, 95]

(A) P\C

(B) Bakelite
(C) PVA

(D) Perspex

16. Bakelites are

Common DataQuestions

Common Data For Ques 17 and 18
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Consicer these data:

Year U.S. Population Plastics Produced in the United
(millions) States
(billions of pounds)
1997 269 89
2003 290 107

17. How many pounds of plastic were produced per peirs@03?
(A) 257 Ib/person
(B) 370 Ib/person
(C) 462 Ib/person
(D) 598 Ib/person

18. Between 1997 and 2003, what is the percent ci ,e of pounds of plastic produced per

person?
(A) 10%
(B) 8%

(C) 12 %
(D) 14%

Common d 20

% 1000 CH,—=CH, R- — CH,CH3 57440

19. Calculate the energy change during this reaction.

(A) 1.14 x16kJ

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: ypmclasses@yahoo.com /info@vpmclasses.com
Page 41




eVl VPM CLASSES

UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

(B) 2.33 x 16kJ
(C) 3.78 x 16kJ

(D) 4.283 x 16kJ

20. To carry out thisreaction, heat must be supmiegtmoved fromthe polymeri |oesel? Explain
(A) suppliedtothe polymerization vessel

(B) removed from the polymerization vessel

(C) intially supplied and the removed from theypoerization
(D) None of the above

Statement for Linked AnswerQuestions 21 and 22:

A tensile test is performedto determinethe pa istant C and strain-rate semgitvi

exponent m for a certain metal. The temperat &t is performed =500°C. At a strain

rate = 12/s, the stress is measured rain raIe = 250/s, the stress =300 MPa.
21. Determine the value of m.
(A) 0.4
(B)0.2

(C) 05

22.

(C) 8
(D) 81.23
G: FOOD TECHNOLOGY
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Q. 1-Q.9 carry one mark each.

1. Pasteurization is a
(A) lowtemperature treatment
(B) steamingtreatment
(C) high temperature treatment
(D) lowand high temperature treatment
2. Clostridium perfingens poison is an
(A) exotoxin
(B) enterotoxin produced during sporulation

(C) endotoxin

(D) enterotoxin produced during vegetaive ph

3. Which of the followingis NOT an factor foogFspoilage?
(A) pH

(B) Moisture content

(C) Available nutrieH
(D) Tempera

4. Them sarbohydrates include

(A) and (B)

(D) None of these

5. In polysaccharides, monosaccharaides are joined by
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(A) peptide bond
(B) glucose bond

(C) glycosidic bond

(D) covalent bond
6. Which of the following are the combinaions of gg@ms of diverticular

(1) abdominal cramps

(2) severe constipation
(3) rapid weight loss
(A) (1)and (2)only
(B) (1) and (3) only
(C) (2) and (3) only
(D) (1), (2) and(3)

7. Which of the following procegses ivolv

eten a food product.
(B) assist some foods to retain moisture.

(C) assist in binding ingredients in a cake.
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(D) contributeto the aeration of food products.
9. Developing crteria forevaluation is a sagdhi@ design process in Food and Technology.

It involves

(A) creating a set of guestionsto ask the client.
(B) making a list of food temsto be produced.

(C) identifying key processes that will be usegioducing food items.
.. o brief

(D) creating a set of questions that focus orsffexifications f

Q. 10 -Q. 22 carry two mark each.

10. Which of the following food safety issues is apensihili ovérnment?
(A) approving all food safety auditors

(B) inspecting all food premises annually

asteuwrize food.

(B) produce some fruit juices.

(C) change the characteristics of some plant foods
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13.

14.

15.

16.

(D) improvethe charaderistics of some baked ycosl
Plant sterols are

(A) afunctional ingredient.

(B) classified as a prohiotic substance.

(C) important n improving the health of the eyes.
(D) able to stimulate the growth of bacteria ia iftestine.
When making jam, to test whether a gel has forinesdmportarg
(A) stirthe jamwell with a fork.

(B) make surethat a skin doesnot form on thegampl

(C) place a saucer in the freezer before beginttfs

(A) Tera Pak drinking boxe

(B) paper bag

(C) milk carton

(D) plastic br,

ge in refractive index is measured
(D) change in light absorbanceis measured

Common DataQuestions
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Common Data For Ques 17 and 18

A mukienzyme complex has three different catahaativities with eight stes for each activity.

Compae the frequencies of defective complexesyeaxtin the following two situations:

17. Determine the frequency of defective complexesmih& complex is synthesizé

long polypeptide chain containing 8,000 amino aeiddues.
(A) 8 x 102
(B) 7 x102
(C) 6 x10?
(D) 5 x 102

18. Determine the frequency of defective comp
First, 24 polypeptides are synthesized: 8 x 2
trimers consisting of one of each chain type : these eight trimers are assembled to

form the complex. (Assume in both gr &equency is 10for each operation andthat a

single mistake will cause com
(A) 8 x 107

(B) 7 x10?

(C) 6 x10?

(D) 5 x 102

Ques 19 and 20
i Ia-Ser-Th r-Lys-Gly-Arg-Ser-Gly
tides would be released fromthe givenigefy treament with trypsin ?

(A) Ala-Ser-Thr-Lys

(B) Gly-Lys
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(C) Ser-Thr
(D) Ser-Thr-Lys

20. If each of the products were treated with fluorod2ginitrobenzene (FDNB) and subjected to acid
hydrolysis, what DNP-amino acids could be isolated? (5

(A) DNP-Ala

(B) DNP-Gly

(C) DNP-Ser

(D) All of these

Linked Answer Questions
Statement for Linked AnswerQuestions 21 ant

For the dimerization reaction 2A,2Ain which A % i of molar weight 40,000ntpl?, the

equilibrium constant inthe moltsc
21. Calculate the percentage by taI concentration of the proteinis 1 g L
(A) 87.0
(B) 13.5
(C)44
(D) 95.6

22. . by weight of dmer whetothal concentration of the proteinis 10§ L

(C) 4.

(D) 95.6
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ANSWER KEY

GENERAL APTITUDE

Question 1 2 3 4 5 6 7
Answer [ D| D|JA | Bl B]|] C| B

Question
Answer

Question
Answer
Question 16
Ans wer 125.176

12 13J14] 15
D[B|B]| Aloooosm?is| C| B |13.43

O [~

C: MATERIAL SCIENCE

4 5 6 7 8 9| 10} 11 |12 13 14 15
B C C D B B A C C 13 ] A|] 6.65 8.1 0.344,

Answer : oMM =801 aen5 47
Question 16 | 17118 19 20 21 22

238 [212] 1218961 | 2775 [ 9.317x107| 30
Answer 30.39
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D: SOLID MECHANICS

Question 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Answer 50mm|36kg| /4| 11 | 094| 11 | A D || 52.44| A | 1/2 || -0.0440| 32 3 05
Question 16 17 | 18 19 20 21 || 22
Answer 1.25 A (@ A B B B
E: THERMODYNAMICS

Question 3 4 5 6 7 8 21 13 14 15

B |s|lal o || Do 125 B | 2087.83:369
Answer ) 342
Question 16 17 || 18 19 20

0.118

276.7| 60 || 35 I 129
Answer 0.235
Question 10 11 12 13 14 15
Answer A C D B C B
Question
Answer

10 11 12 13 || 14 15
A D B A C A

Question 17 18 19 20 21 22
Answer B A B A D A D
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HINTS AND SOLUTION

1.(D) On arranging the letters of ‘PROJECTING accordiaghe given condtions, we get

Eloc|[GglINPRT

In thisrearrangement the fith letter from thie ls 'G'.
2.(D) The word trick should give youthe clue, oriigtword ‘illusion’ fits ig vith

3.(A) Choice (a) best restates the given sentence, lthchmjce (b) ist

correct choice is (a).

4.(B) The relationship is that of standard adjectivesd mouns
a standard adjective used to describe one’s c&
- there is no such thing as a ‘handy : sake’.

N Flutes
ﬂ\ \, g

b =1/0.88
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1 1
+

112 0.88

Total CP =

But total SP =2 crore

1 1
Percentage profit % x 100
+
112 0.88

_ 2(1.12)(0.88)-0.88—1.12
2

x100 =-144

Thereis a lossof 1.44%
7.(B) Total Adual Sales = 29+50+75+95+55+80+50+10 =

Total targeted sales = 28+40+65+85+40+65

Actual Sales % -424 =555%

Targeted sales %%5E =47.8

8.(D)

nhyc-11y+24 =0

— V% 8y -3y +24=0
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= yy-8-3(y-8)=0
= y=3o0r8

Clearly y=> X

9.(C) In each row, multiply the numerical values of tle& land right hand letters,

resulthie t
centre.

For example N=14 and R=18,NOW 14X 18=252.
10.(C)Let B be the event of a brry leaving first
n(B) =100 - 60 - 30 = 10
10 _
lOO

A: ENGINEERING MA

Probability of a lorry leaving first p(BF ——=

1.(A)

T A T
d X2 A—(}2.X2
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Post multiply by X, We get
T _ T

But AX:L :cxlxl

O XT2 X1= Oi.e. X and X are orthogonal.
2.(A) Continuity atx =0:

Llim,  of()=lim_ _ ofO-h)

. .1
=lim,, _ g©-hy sin=—

= Iimh R O—h2 sinﬁ1
=0 x [finite quantity between— 1
R.limy o f(¥

=lim, _ f0+h)

= R.Iing( >0 f(x) =(0)
tyatx =0

L.f(0)= lim,  ,1C==TO)

—h
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=lim, _ gh sinﬁl

=0 xfinite quantity =0

RP(O) = lim, o~ 0=HO)

h
h? sin= -0
=lim, _ g—0—=lim,  ghsin =0
O L.f(0) = RF(0)
O f(x) is derivable at x =0
ad The correct answer is (A)

3.(A) Here, the function being integrated is

f(x) = x&
Fo) =xe+ & = &k +
" (x) = x& + &

Since, both % and

occurs at§ =

h3
=—max [f" (&)[*N.
12 | ( ) i
where I\]I is number of subintervals
N _ b-a
h
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h® " b-
O TD(bou nd) = E max |f (E] * h a

=:—;(2—1)(4e2):%2e2

Now putting T bound) :%xlO‘6
2
We get h—e2 - x107®
3 3
-6
= h2 = 102
e
-3
N h= 10
e
Now, Number of intervals = iN
_b-a_2-1 _
h (10‘3 /e)

4.(A)

="C,=——"_=20
3 321
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ad Number of ways of getting aprize
=84-20=64
Thus, probability of B's successg _16
84 21
O A’s probability of success : B’s probability aficcess .

:—1:E:7:16
3 21
5.(A) Puttingy =ux
d d d?y_ d? . d
d L&y, LY _&v.,2
dx dx dx2 dx? dx

Now, putting all these values in equation (A),

.. (A)
On integrating, we get
— 1 EL 2X H H
L=-7X + > € +C, which is second L.
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6.(C) Let P(r,0) be any pointonthe circle2>er y2 =ax

YI

O x =rcosB,y =r sind

X

0 a(xy) _[or
a(r,e) o

or

cosO -rsinB

sin® rcos6

= r(cog 0 +sin® 0)

and the equation oft

,'- coseJaz 2 (C082 0+ sin? e)rdrde

acos 0

:.[Onlz[_é(az _r2)3/2:| 40
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[ (1-sim6)” do

J
teor {44

O The correct answer is C.

3

7.(D) The poles of the function f(z) =—2=2_ are given by 2 +2z+5 =
2°+2z+5

z=3 2+V(@4-20)]=—1+2i.

(A) Thepolesz=-1+2iandz=-1- 2 i ae ba
everywhere inside C.

1. So f(z) is analytic

Hence by Cauchy’'s Theorem we have

- (z=3)dz__

=) —L1—_ =
CJSC(ZZ+2Z+5)

(B)If Cisthecircle | z+1 +i =-1-iand radius 2.

dectbircle C.Therefore f(z) is analytic everywhere

.- z-3 _ -1-2i)-3
al (z+1-2i) (-1-2i)+1-2i

=(-4-20)H4i)=1i
Hence by Residue Theorem, we have

I :@Pcf(z) =dz=2mi [residue at z=-1 — 2i]
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=2mi[—i]=mi+2mn="(2 + ).
8.(B) Cauchy integral formula for nth derivative is

oA = nt f(z)dz
(A) 27T ‘([(Z _a)n+l

where C is any closed contour surroundng therorig

0 £n 0) _nt f(z)dz
2zt

Let us assume f(z) &

Differentiating with respectto z, we get

f (2) = &2 x
£ (2) = %2
M2 = &% X"

O fMo)= X

Substituting this vall

...(C)
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Now Putting z =® = dz =ie®de

P (0}
gz _ie® do_,.
z eue

1 .
z+==€%+e7® =2¢c0os0
V4

Substituting this value in (D), we g%[x_lj =
o n!

9.(A) By Gauss divergence theorem

[[Ads = [[[divAav

S \%

_ 0A, 0A, 0A,
dx dy) J.\'[J‘[W +W+Ejdx dy dz

x% + 3y? +37z%)dx dy dz

= 3”.[()(2 + y2 + zz)dx dy dz
\Y
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= SIJIaZ dx dy dz (- x2 +y2 + 2= a2)

= 33!”dx dy dz

= 3a? Eé% TIH?’j = 40

amettiod

10.(D) As pointed out earlier we shalluse scheme theffourth order Rug

g =hf O ¥

,Viz,

1 1
k, = hf(xO +§h,y0 +Eklj

2
k, =hf(x, +hy, +k;) s

K, =hf(x0 +%h,y0 +ikzj

K =%(k1+ 2k, + 2k, +Kk

5(0.2) (¥2) (2.49324) = 0.5983776

Hencey(1.2) = 2 +%(k1 2k, + 2K, + 2k, ) = 2.4921429
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11.(C) Takingthe transformation x Line equation reduces to:
" ’ — 3
yi t(B-1)y -8y =t"-t

or

Yy +2y) -8y =t -t

Corresponding homogeneous equatiqthZyt’ -8y =0
Charaderistic equatior@rlr 2r-8=(+4)(r-2)=0
Zerosare:1r=2, andé: -4

Fundamental set of solutions: F 2{ee'4t}

Complementary solution:cﬁ) = cleZt + cze'4t.

Non-homogeneous termis: b(t)

3 2

Yp(t) = At®+Bt" + C

BAL + 2B + 6AZ + 4Bt + 2C - 8AP - 8Bt2-8Ct - 8D =D -t

then-8A =1 A=-18
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6A -8B =0 B=-6/64 =-3/32
6A+4B-8C=-1 C=-1/64

2B+2C-8D=0 D=-7/256

and yft) =-18 8-3B2¢-1/64t— 7256

yt) =q et + o M- 18 - 382¢- 1641 -7/256

since x =kandt = In X, then the general solution of theiorad)
y() = o + x4 - 18 IPx— 3/32 Iffx - 1/64 In x ~7

B: FLUID MECHAN

1.(D) (a) U =wr ; for small gapY au Y.
: , oY

_ 2muwtan® o

[Tyay L) = (a+b)" _a
Y cosa

a 4 4 4

T
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3
T- 2Tuwtan® o [(a+b)4 _aq
4Y cosa

4 4 4 4 4
(b) [(@a+b) —a]=(0.105 m) —(0.045 m) =0.0001175 m

min rev \ 60s y

2TpW” tan® o
4Y cosa

Heat generation rate :powerT:w =

_ 2m(0.20N [3/m?)
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2
@x=0 :5)(:2001tls

2
@ x =L §(=6001t/s

3.(D) Given :Diameter at sedion 1,

D=0.4m ;%=O.2 mL=2m,

Q =201/s = 0.02 /s as one lire = 0.001 $n=1000 cn?

Given the rate of flowis constant and equal a2onfss. T ig'in x-drectiononly.
Hencethis is one-dimensional flow and velocity pame gCtions are zero or v=0, z
=0

. _ ou
0 Convective acceleration =t~ only

..(0)

M, _ T
=—D?=—(0.4-0.1x
A= 4( Y
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ou :
To find&, we must differertfiate equatipn (i) with respeck.

0 (04-0.1%)

273Q (- 2) (04 — 04F x (- 0.1)
[Hence Q is constant]

=0.2546 Q (04— 0.1%} ...(iii)

ou
Substituting the value of u aﬁéalx- in equation (i), we get
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Convective acceleration =[1.273 Q (0.4— 071%K [0.2546 Q (0.4 — 0.1 X)j
= 1.273% 0.2546 x ©x (0.4 — 0.1 XJ°

= 1.273x 0.2546 x (0.02K (0.4 — 0.1 J°

[+ Q=0.02m/s]
O Convective acceleration atthe midde (wherelxm)
= 1.273x 0.2546 x (0.02K (0.4 &

=1.273x 0.2546 % (0.

=0.0048 m/&,

4.(D)
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5.(B) Bernouli's equation is applicable for non - vissoflow. At boundary layer viscous flow, viscous

force acts. Duetothis Bernoulli's equation carubed only outside the boundary layer.

6. .011
Given :
Distance of nozzle above ground =1
Angle of inclination, 0 =45°
Dia. ofnozzle, d =50mm=.05m
0 Area, A =g (05 = 0

The horizontal 8

The co-ordinates of the point B, which is on tk

ground, with respect to A (origin) a

x=4mandy=—1.0m {From-A . down by 1 m}

The equation ofthe jetis gi

Substituting the kn es as

9.81x4*
n 45 ————— x se€ 45°

(\/5)2 sec 45° = 1 =

1
cos 45° 1

N

-2
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78.48x%x 2 78.48 x2
4 or

-10 = 7 T =+4.0+10=5.0
78.48x2.0
O = ———— =31.39
5.0

0 U =431.39 =560m/s

Now the rate of flow of fluid = Area x Velocty gét

= A x U=.0019%3 x 5.6 Tisec
=0.01099:.011 m3ks.

7.(A) Given: u

ou , ov
(i) For&two-dmensional flow, continuty equatie— +— =0

Y
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u ov
Substituting the value ol@— and —, we get
0X oy

ou . ov
— +t— =2-2xy+2xy—-2=0
ox oy

O It is apossble case of fluid flow.

(i) Rotation,ooZ is given bywzzé(— ——j =— [(y©—x5)
X

0 Rotation is zero, which means it is case ofationa ow.
8.(D) Given: ¢@=x(2y-1)

The velocity cmmponents in the direction of x sk

Sltant elocity at P J92 +82 =81 +64 = 12.04 units/sec = 12.04 units/sec.

Value of Stream Function at P

0
We knowthat —LlJ ——u=—-(1-2y)=2y-1 ..(0)
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and —v=-2X ... (i)

x

Integraing equation (i) w.rit. 'y, we get

2

_[dLIJ = I(Zy -1 dy ory= 2;/ — y + Qonstant of integration.

The constant of integration is not a function diiyt it can be a funct : fie of stamt

of integration is k. Then

g =yP-y+k

Differentiatingthe above equation w.rt. ‘X, get

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: ypmclasses@yahoo.com /info@vpmclasses.com
Page 72




eVl VPM CLASSES

UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

VR:d(p’dr =ucod

V1 =dp/dr =C/r — usird
At poirt A,8 =90°, R=0.5, k=0,
hence\f =7 m/s and ¥a = m/s

At point B,6=0°, R=0.5 %

The pressure dfference is then

Pp —Pg = (r/2){p/2}{weB2 - VeAZ} =-11964 Pascal
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10.(B) First write down the indecial form ofthe equati@overed overleaf).

ab
f=Cl g

Next write down the basic dimensions of all theables.

-1
[(f1=T
1
[ =L
-2
[o] =LT

Next substitute the dimensionsinthe place of/tngéable

la -2b
T =(L) (LT )

f equatenmooefel ime.

O=l1la+bhencea=-b=-1/2

0O O
M =M vyields nothing in this case.
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Now substitute the values of a and b back intootiginal equation and we havethe folbwing.

-1/2 1/2
=C g

1/2
f=C(g/l)

The frequency of a pendulum may be derived frosichaechanics and shgy

1/2
f = (1/2m) (o)

12
we coud find C by plating a graph of fagairgl() ).

. a b c d N S #
11.(A) R=function(Dw Ky=CD v p K g

There are 3 dimensions and 5 quantities so tk

that the one dimensionless group will be forme vother with K.

[K] = ML

D] =L

[v] =LT

[p] = ML
-1 = a -1b 3cC -2 a -1b -3¢
ML T =L (LT ) (ML ) MLT =L (LT ) (ML )

-1 -2 a+h-3c c -b 1-2 ath—-3c ¢ -b
ML T =L M T ML T =L M T
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Time -2=-bib=2 Time-2=-b,b=2
Mass c=1 Mass c=1

Length—-1 =a+b-3c Length 1=a+b-3c

a=0 1=a+2-3 ,a=2
.21 2 21

K=M,D°v p R=M;D vp
K R

rlZ: 2 I_Il: 22
pVv pvD

It was shown earlier that the speed of sound ialastic by the following formula.

2 2
It follows that (kp) = a and sd‘l2 = (ah)

The ratio v/a is called the Mach nu

I'I1 isthe Newton Number Ng

@15 Ngor Ne =g(M )

The equation may be written

2
12. 0.00028m /s

_ 13x10™

600
T[d4yh|_ — nd4(pgn)hL — T[d4gnh|_
128w 128w 128 v/

Now, solving the above equation for v,

=2.17x10°m®/s

Q:

. (A
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_mo'gh _ 3.14x(4/1000)° x9.81x1
128Q¢  128x(217x10°)x(100/1000)

=0.00028 m?/s

13.(C) By Chezy's formula

V=c/mi

where m =é-:

INg o

o=
L

By Darcy Weiscbach equation

Substituting Values

_ fLc’(mi)
}? 2gd
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[

5 = y+2—5cos{ﬂ} :{6+o}—{0+2—5}:o.3646
Tt 20 |, Tt

15. 1343

Fp = W— R, =Cop(V2/2)A
W - )(rD3/6) = Cyp(V2/2)(TD?/4)
99 — [(62.4)(2.01.94)0(1.2)¥6 = Gy(2.0)(VZ/2)(m)(12)/4 '
99 - 5820 = 1.131GV?

CDV2: 36.07

Try Cp=0.4;0.4\ =36.07, \6='5"496 f 727)(9.496) = 6.91 x 10C =0.20. Try G,

= 0.20:0.20¥% = 36.07, V (72 727)13.43) = 9.77 x ?ocD =0.20 Hence V=

13.43 fps.
16.  125.756

Given

fl =30 cm

Tt 2 TT
= 42=_ (30f =706.85 cHf
=g 4= ©0F c

Dia. attroat, éj =15 cm
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0 3 - 1?1767 R
4

G =0.98

Reading of differentialmanometer = x= 20 cm céroury.

O Differenceof pressure headis givenas
S

or h =x—-1
S0

{13.6 } :
=20 —1— =20x12.6cm=

The discharge through venturimetey

5.85x176.7
\J(706.85) ~(176.7)

xal2 x9.81% 252

93.36 _ 86067593.36
$9-31222.9 684.4

125756 cm® /s = 125756 lit/s =125.756 lit/s.
1000

17.(D) Given:

Dia. ofsmooth pipe, d =80 mm =.08 m
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Length of pipe, L =800m

0.48
Discharge, Q = 0.0483timinute = =.008 m?’/s

Kinematic viscosity, v =.015 stokes =.015 ><_4L®n2/s [Sokes = c?n(s]

Density of water, p = 1000 kg/n:l)’

Q- 0008 oo mis

Mean velocity vV = T
Area Z(_OS)Z

V xd _1.591x0.08
v .015x10

0 Reynolds number,éQ: =8485x1

As the Reynolds number of more than 4000,th

Now the value of ‘f’ is given =.004636

:EEE 5 % 104 )1/4
Head lost is given as

V? _4x.004636 x800x1.591°

=2342m
.08 x2x9.81
18.(D) Thick layeris given by
11.6x.015%x10™
- = 2274 x 10%m
0765
=2.274 x 102cm =.02274 cm.
. is calculated by Wall shearing strer%c,,is gven as
foV?
1, = p2 = 0004636 x——x 1.59F =5.866 N/rf.
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Centre-line vebcity, H1axfor smooth pipe is given as

u uy
—=5.75 lo%—+555

5. 86
where y is shear velocity and =[—% = =0.0765 m/s)

19. 177.03

Drag force = | = CpA(pU2/2) = 34.72N

Lift force = | = G A(pU?/2) = 173.6N .

2\1/2

Resultant force =|5=(FD2 +R 9)"'“=177.03%

20. 482.26

Power = FD x U =48226 Kw

21.(D) Given: ‘s

R=r =J \/ =0.488 m.
21U 21tx 12

C: MATERIAL SCIENCE
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1.(C) Inthe fcc system of crystals, atomic radus——= Where ais lattice parameter or bond length.

2«/’

So that bond lengtla = 24/2(r) = 22 x1.273=3.6 A

We knowthat density is given by

nA Py
Na®

p:

Where n is number of atoms per unit cell, A ismtoweight N i ¥ and a is lattice

parameter.
Since copper has fcc structure hence the numtatiood

. B 4 %635
6.02x 10% x (3.6 10-10)3

N =6.02 x 183 molecules peggm mole

= 6.02 x 16% molecules pg”Kg thole

2.(8)

=2 [0-098 + 0181] = 0558 nm

0O Volume of the unit cell
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= (0-558% = 0-1737 nM

Thus, the packing factor

01151
01737

=0-662

3.(C) We knowthat, interplaner spacing, d is given by

a

d=
Jh? +k2 +1?

where, a = lattice of unit cell

In caseof FCC structure,

a =

4.(C) The Maxwé
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Accordingto the problem, fort = 50 sec,

Maxwell strain = Voigt-Kelvin strain

5.(D) Let, x=the wt% carbon the# bereutedpid steel.

We also knowthat

Eutectoid __ proeutectoatrite ()
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912°C

/

727°C

a + Fe,C

Using Fig., and applying leverrule,

We can make the equation (i) as:

=
= 0

6.B) We knowt

o = tensile temperature stress, E = Youndg's modufuslasticity

a = Linear coefficient ofthermalexpansiory, ¥final temperature,

T0 = Initial temperature.
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Given data, "6 =20°;

o =-172MPa;

E =100GPa;

a =20x10%ccy?

o -172
Ea (100 x10°)(
O Ty =20+86=106°C

7.B) Given data;

of = 300 MPa ;

Kc =36 MPa/m;

The fracture toughness equ

J

a =4.58xI0°m =45.8m

largest internal crack

=2a

=2 x 45-8um
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= 91-6um

8.(A) We knowthat,

I
V=IiR,and Rp—
A

=5.85'x 16 (@ m) 1, thus

\/ Ax12%1
1x5-85%x 10" x0-6

d =6-013x 10Fm

9.(C) The lattice parameter ‘@ for MgO is
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a =2(ng2+ +r, )
= a =2(078+1-3)

0 a =4-20A

The effective number of oxygen anions at FCC pmrsstin the unit cell=4.

The effective number of magnesium caions in ttt@ledral voids
1 ;
=1 (body centre) + 1242 (mid point of cube

Mass of atoms in unit cell
Volume of unit cell

Now, Density =

(16 +24x3)x1:660x10°
4.20° xF0™®

10.(C) In Atomic configuration %24
(Ar) [P - 3].

Na is a strongy elegtropostti
have negative [R-

Si is four vale

i weigh Cu =64 amu and Au =197 amu

The percentage of atom is given by,
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C C A x 100
Cu c A, +c A,

_ (49-2)(64) )
(49-2)(64) + (508)(197)

100 = 2393 at %

- C,A,
Auc:A+c:A

x 100

_ (50-8)(197)
(50-8)(197) + (49-2)(64)

23-93

The atomic percentage ratio is Cu : Ag=——

76-06

where, E = Young's modulus,

, ¢ = half length of &rac

Vg = 1 J/n%;

. 70 GN/nff = 70 x 16 N/m?

70x10° x1) )
0 o | Txoxioc = 0935 x 18 N/m? = 935 MPa
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13. 6.65 mm

Let 6 be the inclination of AC with the horizontal.

tane=%, sing=2, coso =2

Let T be the tension inthe member AC. Fig., shthesfree body diagramfor

Takingmoments aboutthe pin B
TsiMx4=(2x1)+(2 x35)

j— 9 _—
4sin6
Vertical reaction at B :Q/: 4 -T sid

T

2

2 x50 XT= 3.473 x 1000
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O d =6.65mm, say 7 mm.
14. -81

In caseof BCC structure

Number of atoms per unit cell =2

and, Lattice parameter, a ==

Thus, the volume per aom

In caseof FCC structure

No. of atomsper unit cell

Lattice parameter,

thus contracts when the transformati@uos

15. 0.344,3502-47
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The effective number of atoms in diamond cubict well = corner a&aoms + face centered atom +

atoms completely within the unit cell

:lx8+ix6+1><4:8
8 2

a3 )

8

4
Volume of each spherical atonsq: TP = 4B T

where, r =radius of theatom ; a = lattice partame

d Packing efficiency =

: of atomic in the unit cell
Volume of unit cell

2 amu

The mass of the ca
12 x1-664 x I8 kg

= 1.992 x 10%%kg

~1992x10*x8
Density = =
(0-357x107°)
= 3502-47 kg/fh
16. 2-38
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Given data :
Cb:O-ZOWt%C; g =0-90wmt % C;
CX:O-4OWt%C; X =0-50 mm ;
- x =5x10%m; D =1.28x10lm?r:
erf (2 =0.7143 ; Z =075

C -C
We knowthat———=~2 =1 - erf X

C.-C, 2Dt

0-40 - 0-20 _
— ——=l-erf
0-:90- 020 2,/1: 28 x

= 0-2857=1-e

1.28%10™ x t
‘96 sec.l] t =2-38 hrs.

In this problemthe axial units area: b:c 42.: 1: 0.367

Q) mia=0.2120ormx 0424 =0.212
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0 0212 _ 1
m =——==
0.424 2
Similarly mob=1ormxl=1=n =1
Also maC =0.183 or g X 0.367 =0.183
- 0.183 :_1
™3 0.367 2

Hence numerical; parameters of the pIanesgaI,

l\)f'Pl—\

Miller indices = (—1 1 —1j =(212).

1/2°1°1/2
18. (121)

In this case, numerical parameters of this plaa
O Miller indices =

19. 69.61 &30.39

Basis is 1 n3f of co

resin.

refore, we have O-é’SoﬁfibreS and 0-35 r’?\of epoxy

=1-48x0-65=0-962 mg
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Mass of epoxy resin PV,

=1-2x0-35=0-42mg

: 0962
Wt% fibres= x 100% =69-61%
0-962+0:42
. 0-42
Wt% epoxy resin = x 100% = 30-39%
0-962+0-42

20. 2775
Also, given that,

E =400GPa; F=50 GPa;

We knowthat,
Young's method of composite
B =BY“*+EY
=400 x 0-65 +50 x

21.  9.317 x10°

Given data;
ﬁ = 2800 MPa.

raction of the nylon, =1 -0-45=0-55

Tt
Cross sectional area of glass fibef,:AZ X (20}1)2 m2,
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Ar = 314 x 1010m?
The ratio of fibre load to the nylon load,

F _ 7000x0-45
L =——— = =20450 R=2045F
F 2800x055

20-45
% load carried by the gass fiore=——— = 95-34%
20-45+1

We also knowthat, ]A= VfAC

3.14 x 1010= 0-45x A O AC=6-98><10'10m2

A, =055 x 6:98 x -0

A, =384 x 10107

9.772x 10°N

9.772 x 109= 21.45 E

0 F, = 4556 x 104N
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0 Ff = 2045 x [ = 20-45 x 4.556 x T¢

Ff =9:317 x10° N

22. 29.65

O The amourt of stress in glass is

F _ 931x10°

f =

Of =—— ~10
Af 314x10
O O = 2-964968 x ﬂ)N/mZ =29-65 MPa

D: SO LID MECHANI

1. 50mm

R =2F =250j - 250 -~900j N
=-900j N

M. = —(250 x180) +900x x

2. 36 kg
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The common interior angle BAC = DCE = EFD = CDIB(istan_l(A) =45°,

Note cost = sina =712-. Dendadte the axial forcein a member joining twinps|, K by IK.

—- |m |- lm ._I-.lm -

EF ED
‘I‘/_"I cs/é EF D F
(o o
DF W D
Joint F Joint E Joint [
CE BC % p1)
% cp e
AB ¥
AC 1BC
i Joint B
Joint F;
" DF
=_—_——_W =10,

V2

- —V2W ().
DF

Y Fp =—EF - — =0,
V2
fromwhich EF =W().
Joint E:
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1"—1:' =—E+E1"——U
2

%
from which CE _AV2W(T).
CE
Y Fy =—ED - — =0,
V2
fromwhich ED =-W(C).
Joint D:
» Fy =ED+ br _BD_
v VZ 2
from which BD :—Evﬁﬁ-’ixf-').
Z - DF  BD
N ===
vz V2

from which CD =W(T)

Joint C: %
AC CE
Fyp =——+—4+CD =10,
2P V2 42
&

_2V2W(T)

AC c E

= — — BC =10,
Z u V.r— NG
fromwhich BC =-W(C)

Joint B:
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ED
_F =_-4B+_=|D~

from which AB =-2W(C)

This completesthe determinaton of the axialdsrin all nine members. The giaxintum tensile force

4
= =

occurs in member AC, AC Eﬁﬂ-"i\Tj, from which the safe IoadM 2v2

So mapgmg-4 mg
or a=g/4

4. 1:1
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A B C
& o ®
L, H L,
: 2 o_o !
Again U —Ug=2a >
or v1 =10 m/sec

The timesi andtzto wver distance AB and BC are given by

0.94

2=0.90 m'lBoxz
box 2.)

(1.2m)/(0.5s)=2.4mls
Now the princple of momentum conservation carused to determine Box 2'svelocity.

Mpox 1 * Yboxt = Mhox 2 * Vbox 2
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(2kg) * (2.4 m/s) = (5 kg) “Box 2
Vhox 2 = (2 kg) « (2.4 m/s)/ (5 kg) = 096 m/s
The velocity of Box 2 can be used to determiretiime it takesit to move a dist

Vbox2 = doox2 /time

Time =¢,55 2/ Vpgx 2 =(0.90m) / (0.96 m/s) = 0.9375 s = ~0.94 s,

ge 0f0.90 neeter

6. 11

Lo 4PL
TEDD,

Actually

4PL _ 2PL
A= 2= 2 sl
2D )E TD°E g

Avg. dameter of bar

Approximate

4PL
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=1- 2 x100=11%
2.25

7.(A) When one of the principal stress at a point igddn comparison to the other the situation resesbl

axial tension test. T herefore, all theories givarlyesame result.

: . Lateral strain
8.(D) Poisson’s ratio = - -
Longitudual strain

Lateral strain 0.5
Ax Longitudual strain

__E__ 2x10°
2(1+y) 2(1+0.25)

=0.8x10°}

9. 52.44

permit usto use Castigiano’s theorem for thezamial and vetical displacement componentsthere.
Our first step is then to determine the drain gnef the system from the 1-kip load at D, the B-Ki
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load at B, andthe loads P and Q at C. By the niattigoints, for the forces in the members of the

truss we havé quilibium)

AB =P - 2(1 +Q) tension DE =1 + Qtension

BC = P — Q tension DB = Q compression

2+

CD =itension EB = tension

We now determine U inthe following wagdnstitutive law):

get
Q Y( 10
707 ) 707

(c)

1
= 5= [2(P-2-2Q(10)+2(P- QWL -

2AE
20
——[(2)( —2)10)] = —ft (d)
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Clearly, the horizontal deflection component oé thin is opposite in sense to the direction of the
force P shown in Fig. Now we gAtv.Thus,
A, =Y =L pe-2-20)00)-2)+2P -0
0Q )ogy 2AE
2Q (10
+2(1+Q)(10)+20Q +
(.707)? (.707) (1+Q)10)+20Q
A —L(BO +20+113.2) (e)
Y 2AE '
The deflectionat pin C can then be given as
A (f)
11. 1/2

12

at fird seem that we have a staticailyeterminate support system here, but this ishreot t

case. We can takAB as free body with the bending moment zero at theapB and solve forthe
suppotting force at A. Thus observing Fig.,
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180 N/m

A _ A ‘g_ i,
X

A 3m *

R, IR,

Figure. Free body of AB

ZMB=&

3
~R\©) + (180)(0)(§J 0

ORy, =270N

We can now proceed with the de

0<x<3:
dv _ 1
dx? E

. 2 3
270(%)—180[%}(:1} ........ @
x® x*
270[€j—180[§j+C1X+C2:| ....... (b)

3<x<9:
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2 2
dv _ 11 570x)-180| X
dx* El 2
2 3
Do Llo70) X o180 X |4, | -
x BT\ 2 6
3 4
v=2]270/ X | —180[ X |+cx+C,
El 6 24 ;

You will note that except for the constants oédation t e

ons are identicat s
simple problem for both domans. g

Boundary conditions:

1.When x=0,v=0.

2. When x=9, dv/dx =0

94
j —180(§J+ (1.094 x 10)(9) + ¢, =0

0 C,=-8.206 x 16

Patch condition:

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: ypmclasses@yahoo.com /info@vpmclasses.com
Page 107




eVl VPM CLASSES

L A
~ UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET, CTET,TIFR, NIMCET, JEST, JNU, ISM etc.

VO q.(b) = V(Olgq.(q)
0CO+C =GO+ G

Noting that % =0, (‘3 = 1.094 x 16, and Ql = —-8.206 x 16, we can solvesfég the remaining

unknown constant PT hat is,

3G+0 =(C)(1094 x 1t) - 8.206 x 16

0C, =-1641x 16

We now look for zero slopes ofv in thetwo donsaifih

2 3
ﬂ— 0 —i 270——180—
dx El 2 6

We find as a real root forthis equa

Clearly, we discard this res doesside the domain of Eq. (€). Look next at the

remaining domain

3
~180 (%] +1.094 x 10"

Borresponds to the base of the cantilever repdesents the trivial condition of a minimum

defle of zero.

We should check the pin. Thus, from Eg. (b) wedhav
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1 33 ch
Ve = 270(Ej—180(§]—(1.641><104)(3)

4.862x10*
—————m
El

It should now be clearthat the maximum deflednoost occur at the p

The value of El is next computed.

B = (2 x18} Kl—lz](.o?s) (1 -(

= 1.106 x 18 N-m?

The maximum deflection then is

13.

2 F =Ry, -230-46

=0
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F%\ =27.6 kN
Find the reacting moment at A:
> MA = Ma—23.0 x115-46x23
=0

M, =37.03kN-m

Now, use the method of sections to find the sfoeares and be

loads are distributed, sothe shear force diagedinear and the will be quadratic.

23kN
A AL 115m +| 115 m IB
37037 v ) M 3703 Y
kM.m I'\ﬂ_' lvj kMmN F |l1|"IIr i
27.6 kN 27.6 kN

Section right of A Section left of B

Consider a section immediat ely#ig

ear fore, V, and the bending moment, M, in
the positive direction. Then: 4

vV =27.6kN

Sction = M +37.03 =0
M =-37.03kN -m
he procdure for a section immedidsityf B:
ZFy =276-23-V =0

V =4.6kN

> Msection = M +37.03 +23 x1.15-27.6 x2.3 =0
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M =0
The bending moment dagram is a quadratic thagsasrough (0, -37.03) and (2.3, 0).

One method isto integrate the equation of tharsfarce diagram. The load alongthe beam between

A and B is uniformly dstributed so the shear fodi@gram is a straight line betys (0, 27.6) @d (

4.6).

The slope of this line is given by:

Yi— Yo 46— 2?.6”“%’%

m ¥ — Xp = 4 —0

The equation of the line isy =mx + ¢ = —10x ard it{passes thr £

27.6). Solving for c, the

curve becomesy = —-10x + 276. The equation oftx diagram is the integral of this

line:
f{—lﬂx-i—??.ﬁj dlx 5X2
) =- + 27.6X +C
y &
6x — 37.03
Now sketch the shear force Mo M ent aliag)
Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114
W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: ypmclasses@yahoo.com /info@vpmclasses.com
Page 111




UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

4. 6kN

27.6 kN

27.6kN \

45 kN

Bending /
Mament _

-37.03 kN

The depth of the beam is d =#(

x 10°9ma = 177 x 1% mm?*.

tress occurs at the top or at the botibtie beam, where
c = 153 mm. The maximum

moment is 37.03-kiN at the left hand end of the beam.

Bending stressis gi

Mc  37.03 % 10° N - mm = 153 mm

6 4
I 177 = 10 mm - 32 0 MPa

15. 0.5

Shear stress developed at a point proportionied wentre from centre of shatft.
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At distance r, shear stress;i_r:% - 0.51
r
16. 1.25
4
Stiffness of springR = Gd?’
8D°n

S\ Vp T 2% Vg~ 2€0s150 9§VB + stA)

given: vy =04 m/s— vg=—-04m
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— 2 .
diff: 0=V, +5,8, +Vg +5535 —CD&]SG(SAH,B +8gd, + E?A?B)

0 = 0.04287 +0.4829a+ 0.48293 (A)

Kinetics:

[Srm]
40 —Tcosl5= %@ and —Tcosl5 = ?irto (A)
ay =7.95m/8 a5 = 8.04 mB, T =250 N

19.(A) & 20.(B) The free-body diagram for the entire beam i
force R as the redundant condraint inthe ensuing

moment M in terms offvvithout the necessit ;

terms o R. Accordingy, we shall employ Eq.,

(a)

2 2
dv _ 1R x-10X +100 (b)
dx= El 2
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Integraingtwice, for the spans we get

0<x<5
& _1fp X
dx El 2
3
:i Rlx_
El 6
5 <x<10:

3
+ (10)é10) — (100)(10) =—50R+ 667 (h)
3 4
4:_R1(éO) + (10)2%0 ) _ 100)9) (10 ) ~ (-50R, +667)(L0)(i)
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= 333R — 7.51 x 19

Next we apply the patch conditiofem patibility) at x =5. Thus

dv(5°) [ dv(s")
dx Eq.(c)_ dx Eq.(e)

Also,

R1(5_3 ] _ (106"
24

Replacing *) and

equations fi and

' = 1167 50R

5G = 83R—2.92 x 18

for R, we get

R =263 kN

The other supporting forces are now readily abildrom rigid-body
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mechanics. Thus,

D F =0:

R - (10)(10)+ B =0

O R, = 73.7kN

> M, =0:

~ (100)(5) - 100 +R10)~M, =0

We have acoordingly determined both and the supporting forces

simultaneously.

21.(B) (a) M, = Fd = 100lb x24 cos 60°

12

=1200Ibin (clock

Altematively
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22.(B)

(b) d = 24sin 60°

=%3 =20.8in

: THERMO DYNAMICS

AV=Viina = Vinitial Viinal ¢ Vinitial = 9)
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. AV = NRT
ext
or W=-P_ d’PR—T = nRT
ext

where n is the numberof mole otzlgas obtained fromn mole ofésl

Fe(s) + 2HC|(aq) 0O FeCIz(aq) +H2(g)
1 mole 1 mole
O n :2_2 =0.8929 mole
a W =-0.8929 x8.314 x 298
=-2212.22J

2.(B)
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0 MQB:ix3x10*x2+3x10*x2
2

— 3
WAB—9X10_ J

(if) Work done during the process from B to C (Guession) is

WBC = —area BCLK

= _KL xLC
=-3 ><1U3><2
=6 x103J

(iii) Work done during the process from C to¥
process, therefore, W = 0

in volume of the gas in this

Net work done inthecomplete

W=Wap *Wpc+ Wca
=9 x10°3 +(6+109) +0
=3x10°J

3.(A) Total heat e + Change in irdksmergy

iork don@&fs given by = Fs

0
s = 560/F
=560/102*10
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4.(D)

5.(D)

s =54 m

If the temperature increases, then the internat@n which depends on temperature, will certainly
rise. But adding heat to a system need not resubiniincrease in buk energy of the system. For

example, consider a pot of water sitting on a hatep If we take the water as oussistem, therrlglea

heat is being added to the system, but since thespmt moving, its potentia ingkic. energg a

not changing.

Since the boundary ofthe system is not moving;ehs no work bej '- ; system.

m= oV
Z mn = Z rnJut
Inlas Outlets
N, = PV,
V, =V,
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3150kJ |, (-1294.46kJ|_,
(440+273)K | | (20+273)K |~

(4.418- 4.418)%J =0

The Clausius inequality is satisfied here. Sirtoe tyclic integral is eg
of reversible processes.

Whet=Qin — Qut =(3150 —1294.46)kJ = 1855.4 kJ

_ W, _185554kJ _
Q. 3150kJ

0.589 or

th

7.(D) As state 2s (Fig.) the quality and pressure araknt

St XS, =0.5926 + 0.85(8.2287 ~0.5926)

7.0833kJ/ kg K

s,'=7.0833KkJ /kgK
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At state, | the temperature and entropy are timosu. At 36(9C, %= 5.0526 kJkg K, which is less

than §- So from the table of superheated steamy at36dC and § =7.0833 kJkg K, the pressure

is found to be 16.832 bar (intempolation).

O The greatest allowable steam pressure is :
Py =16.831 bar
hl =3165.54 kJ/kg
h,s=173.88 +0.85x2403.1 = 221652 kJ/ kg
hy =173.88 ki/kg w
h4s-f13 =0.001 x (16.83 -008) x 100 = 1.675

hyg=175.56 ki/kg

Q = hl - h4S: 3165.54 - 17 2

= 460.66K =187.51°C .

8. 75
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The efficiency of a heat engine is the ratio af thork done per cycle W to the heat absorbed from
the high-temperature reservoiﬁQ

The percentage of the heat of combustion (hearhbd from the high temperature reservoir) is the

ratio of Qcto Q,- We can use the relatbnship between W, and (%(\N =Q-Q

9.(C)

T "fck.‘ﬁd‘
wop———=— F7
1
5
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T, = 300 K — h, = 300.19 kI /kg
P, = 1386

P
P = P__P” = (8)(1.386) = 11.09
[

T, =540 K
Process 3-4 (isentropic expansion of an ideal gas)

L=130K—h;= 139597 kl/kg
P, = 3309

P l ) i

=—pFP.= 1= 1(3309) =413

oy P, P (3 (330.9) = 41.36

T, =770K

— ZHO

Products

10.(D) AH? —IH,

Reaction

] - [HOF2 + Hﬂzo(g)]

Hoof free elements=0

AH? =HO ie. ard heat of formation = standard leetdtalpy of a

compound#’ .
for H,0 is -ve, because heats of combustion are exothermi
0)] +0 — [20 + (—250)] = =310 kJ

AHO = AEQ +AnRT

AH? =-310x18J;  An=3-2=1

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: ypmclasses@yahoo.com /info@vpmclasses.com
Page 125




eVl VPM CLASSES

UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET, CTET, TIFR, NIMCET, JEST, JNU, ISM etc.

R =8.314 J; T =298 K

0 310 x 18 =20 +1 x 8.314 x 298
0 AEQ = 312477 5 joule

0 AEQ=_3124775kJ

'I/pu‘ - c

N 2

11.(A) &

The flud is air (Fig.)

1
s YR
2 1 2 ) F

1 _1.0054
Ty X — X ———
> 10 0.13575

=350.306K =77.3°C

=CuAT + P22 =0

1-n
R
= C,* (Tz - Tl)
1-n
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02871 350.306 - 473)
5

:(0.716+

= (- 1.195 ) 123.306) = 147.35kJ

12. 125

AR A A =iy B
I, I

Substitute numerical values and evalmeﬂ?ﬁ:

P 4

AS, =(- SD{].T}L : !

4D{JK_3{]GKJ

T
J— —_ [
Eome — 60 T 1- ?
h
Substitute foemaxto obtain:
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i T ]
ﬂ; = 1__C Q‘h
7

Substitute numerical values and evaluate W:

= )
u'=[1—5m}‘ (50071)
400K

13.(B) Area under AB
= (0.4-0.2) x50 x R

—1PI=1MJ

Area under BC

T

Here, mass ofwater, m =1g

O Initial volume of water, \_{ =1 cm3
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Volume of steam, Y= 1671 cn?f

0 Change involune, dV=-V; = 1671 — 1 = 1670 ci=1670 x 10°m>

Standard atmospheric pressure,

P =1.013 x IDNm 2
As change of gate is involved,
0 dQ =mL =1x540 x418 J =2257J

Change in internal energy, dU =?

dW = PdV = 1.013 x D x 1670 x 109 =169.17 J
From dQ = dU + dw

dU = dQ — dW = 2257 169.17

dU = 2087.83 J

15.  0.369,342

Firstly we calculate the mas

I 1 - . 3
F"h’:mRT:m:[' QJ= 310 [kFaj 01 [m~]
T ag

02 ?[R:[/];BKE“_W [K]

- 2y
Fi¥=mET =+m= [—]

_IT._H l.,r- F.[ ] okm [ |-k
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P2,gage: 342 kPa

16. 276.7

Here, nitial temperature,

T, =27°C =273 +27 =300 K
final temperature, J=97°C =273 +97=370K
When a gas is compressed adiabatically, work dontae gas is

~8.3%(370 —300)
1-1.5

(T,-Ty
al-y) 2 *

or W =-11.62 x 18J

0 Heat produced,

W _11.62 x10?
H=—=———=27

J 4.2
17. 60
Because this is a ant presSipiofess, o = 60 kJ.
AU =AH .P.

We need to first evaluae the specific voluniewhich can then be comparedtothe saturatioregalu

Vs and Vg at the pressure of 100kPa.
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Thus w =V /m= 0.4 [n?] /2 kg] =0.2 [n? /kg]

P=100 kPa

Tew

._E.-

TampsiaTune

Ty

-F.-d_
_— Cualimy st
230 .1:

W 100k mecific wolume ¥i IOCKFa
= 0001m3eg i = 1 ig
5 — 0.2 —0.001
Quality %a = | 2l - [—]— 0118
- v 1694 -0.001

- N
87 lioowra
mass of water vapor at state 2

 F
=xm =0.118 (2 kg) = 0.235 kg

20.

= 300°C, and ¥=0.2 m / kg. On scanning the superheat tables we fintttha closest

values lie somewhere between 1.2 MPa and 14 NhRa,we use linear interpolation techniques to

determine the actual pressure &5 shown below:
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Supeheat Vapor Tables ar 3000 B-L2 02-00139

v| 02139 | w=02 |018m |edke [ T1- " nigmoooiam . VHE
P 1z Pa 7 14 |KFa = Py=129 WP

21. 0.658
300x0.07

=0.238kJ/kgK

~ 0.25(273x80)
Final temperature

_p,V, _ 300x0.1

) =505K
mR  0.25x0.238

Now

Q=(U,-U,)+wW=(T, -

0.238 =0.896kJ/kgK

F: POLYMER SCIENCEAND ENGINEERING
1.(A) Cyanoacrylate

Other/examples of die hardness
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. Cyanoacrylate
. Acrylic resin lacquer
. Polystyrene solution

- Die-hardners- do not increase the actual hardness of die stanenty incregg€thage abrasion

resistance
Gypsum disadvantage is the relatively poor rasistdo abrasion. .
Volatile relief agents and nail polish are diecgra.
2.(A) - Answer should have been as ormocers are organioal a_:.e
- Its an acronym for arganically modified ceramic ..

- Composed of a polymer of mutifunctional y thanelthiothe Fakoxysilianes.

The silicanes provide for rigid 3 dimensional &t hacrylate group are available for

photochemical polymerization.
- Supplied as a tube and cur
Filler Particle size

Filler weight

Filler volume 61%

onomers introduced by Arostion in 1998 k Fluoride rele@sother compostes

n GIC more than other composies) — reke@d" and OH ions also

- Ceroer& Ceramic Optimized polymers-ntroduced by IV OclarComposition; Barium glass,
spheriodal mixed oxide ytterium trifluride andaiin dioxide in imethylacrylate monomers (Bis-
GMA and UDEMA).
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3.(D) Fiber reinforced composite.
Materials used for prosthesis
1. Acrylic copolymer
2. Polyvinyl chloride
3. Chlorinated polyethylene
4. Polyrethone elathomare
5.Silicones
6. Polyphosphozires

4.(C) 0.2t005%

Excess of monomer leads to increased polymeéegiz

5.(A) Polycwylic acid
e
Exp. Composition proter Liquid
Polycrylic acid

e /n0O - Bulk ingredient

* MgO - Modifier ltaconic acid

* Biomuth/Al oxide-

Improves

smoothness of the mix Maleic acid

s 5Snks - Anticariogenic Tricarboxyllic acid

%

6.(D) lymégizationis a method of polymerization by which a polymamhs by the

ddition of free radical buildng bloadEmulsion pdymerization is a type of radical

polyrerizatic at usually starts with an emulsiocorporating water, monomer, and surfactant.

2 common type of emusion polymerizaioanil-in-water emulsion, in which droplets of
monomer (the oil) are emulsified (with surfactaitsia continuous phase of water. Emulsion
polymerization permits simultaneous increase ia ofifpolymerization and polymer weight.
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7.(8)

8.(A)

9.(A)

11.(C,

elastomerbutyl rubber is impermeableto air an

A reinforced polymer composite is made by the ipooation of fibers into the polymer. The
composite produced from thesetypes of materigdoav denstity, low cost, comparable specific
propetties, and most imponantly they are environtaldriendly. Its advantages over traditional

construction materials are its high tensie strlietgweight ratio, ability to be moldgd into varsou

shapes, and potential resistanceto envionmeomalitions, resulting in poten low maintenance

Butyl rubber is a synthetic rubber, a copolym

g aedling certain equipment for use in areas where

:. eselfuel additive and even in_chewing gunt he first

molecular _weight _of _ polymer(g/mol) 12,000¢/mol

DP = e = 53mers

molecular _weight _of _mer(g/mol/mer) 226g/mol/mer
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17(8) 290 x 10° people

12.(D) Raw rubber obtained from milky sap (latex) ofthublyer tree does not possess the characteristics of
the rubber with which we are familiar. In ordegive t strength and elasticity t is vulcanizedthe

vulcanization process, raw rubber is mixed with Breraount of sulphur and heated. The sulphur
reacts with the polymer molecules forming a crarsieeld network.

orphous organic solids or semisafidish usually have atypical lustre and are oten
anspaent offranslucent.

1.07 x 10" Ib plastic

= 370 Ib/person 1n 2003
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370 Ib/person - 330 Ib/person
330 Ib/person

x 100 = 12% change
18.(C)

19.(A) Whentwo monomers of ethylene join, they releasekRPof energy in an exothermjc reaction. The

heat released istherefore 114 kJ per monomer. Y0 monomers joining, t heat' released will

be 114,000 kJ or 1.14 x 1RJ.

20.(B)The reaction is so exothermic that, inthe earjysdaf polymer manufa
exploded. Finally, manufacturers realized that teatto be remgw

vessels to avoid this.
21.(B) Two equations: (A) 160 = C(12pnd (B) 300 = C(250) 4
(A)IN160=INC+m In12 orin 160 -mIn 12C
(B) In300 =InC +m h 250 orin 300 -mn ..
(A) and (B): In160 - mIn 12 =In 300 m In 250
5.0752 — 2.4849 m =5.7038 — 5,57
(5.5215 — 2.4849)m = 5,703
3.0366 m = 0.6286
m =0.2

22(A) (A) C= 160#: 6 =95.658

G: FOOD PRESERVATION

1.C) P jzation or pasteurisation is a proced$mafing food, which is usually a liquid, to a sfieci
temperature for a predefined length oftime andtimemediately cooling it after it is removed from
the heat.
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2.(B) Clostridium perfingens poison is an enterotoxindoiced during sporulation.Clostridium is a genus of

3.(D)

4.(C)

Gram-positive bacteria, belonging to the Frmicutéhey are ohligate anaerobes capable of
producingendospores. Individual cells are rod-sdapdich gves them their name, fom the Greek

kloster or spindle. These characteristics tradillyn defined the genus; howe

er many species

originally classified as Clostridium have been asslfied in other genera.
Temperature is not an intrinsicfactor in fooditgge.
Intrinsic factor of food spoilage are:

1. Moisture Content.
2.Ph adivity and acidity.
3.Nutrient content

4 .Biological structure

5. Redox potential

6. Naturally occurring and --_:_
7. Competitive microflora

The major function of carb
sugar that provide

calories and high in
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» Vomiting

* Irregular bowel movements, ncluding constipatdar diarrhea

* Gas
* Bloating

7.(C) Dextrinization isthe browning of starch goods wtsebjectedto dry he 4° he starch
in the food goes through a chemical reaction.dngieiream to mak: y “#this Peeeess inwlves

8.(D) ganic solvents and
preparation. They can
contributeto the aeration of food products.
9.(D) &5 Food and Technology.
aions found within the design forie
10.(A) Government agencies are reg "fsafety standards, conducting inspedions,

osis 'J is a water purification tethgy that uses a semipermeable membrane. T his

4 _ ology is not properly afiltrationtioel.

oils but are also present in smaller ahwin nuts, legumes, grains, cereals, wood puth an
leaves. Plant derols are a fundional ingredierhaurally occurring plant molecules that are very

similarto cholesterol.

Toll Free: 1800-2000-092 Mobile: 9001297111, 9829619614, 9001894073, 9829567114

W ebsite: www.vpmdasses.com FREE Online Student Portal: examprep.vpmdasses.com

E-Mail: vypmclasses@yahoo.com /info@vpmclasses.com
Page 139




eVl VPM CLASSES

L&
~ UGCNET, GATE, CSIR NET,IIT-JAM, IBPS, CSAT/IAS, SLET, CTET,TIFR, NIMCET, JEST, JNU, ISM etc.

k
C

14.(C)Test for jelly : Put a plate in the freezer. When think the jam or jelly is nearly ready, drifjeaw
drops onto the cold plate and let cool, then phshsimudge with your finger. If it wrinkles when you
push it, your jam or jelly is ready. If you pushwith your finger and it looks like you're partireg

mini Red Sea but thereare no winkles, cook afemutes longer andtry again. s,

15.(A) Aseptic processing is the process by which ailetefaseptic) product typi food or

i sterllrty In-Box

pharmacettical) is packaged in a sterile containea way that mai
*and easy to

16.(B) Wi ing, i el iti &.l0g8 of weight is used to

17.(A) The probability of incorporating an incorrect & is Tu*10 Therebore, the frequency of

defectve complexes would be 8 x*20107, ie., e

graphic behavior.
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21.(A) It is important to convert all units to a consisteet. Here, it is most convenient to use the mél L

scale. Thus, the molar concentrations are [A]l/Mcand [A] = C, /2M, where ¢ andC, are the

2

concentrationsin gt of A and A respectively, and M is the molar weight of A.

Now, the totalconcentration of A is
=c +
G =c+C,

Hence CA2: c.—cC

By substituting in Equation & [A ]/[A] % we get

K = [A,] _(cy—c,)/2M
[AP (ca /MY

Therefore, ] ight of monoméBjsndthat of the dmer is 87.

22.(D) Using e as inProb. 5.3 and tuiisyi into the expression fof,cwe get

_ —1+[1+(8x10° x10) /(4 x10*)]"'?
4x10°/4%x10*

gL™

-1+ (2,001)"2

=gL*'=0437¢gL*
100 J d

This represents only 4.4 percent of the totah& hew concentration, and thus the percentage by

weight of the dimer is 95.6 percent.
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