TEST ID: 501

W ACE Y

N
Y . . Y Y
,» Engineering Academy \ &5/

Hyderabad | Delhi | Bhopal |Pune | Bhubaneswar | Bengaluru |Lucknow | Patna | Chennai | Vijayawada | Visakhapatnam | Tirupati | Kukatpally| Kolkata

H.O: 204, II Floor, Rahman Plaza, Opp. Methodist School, Abids, Hyderabad-500001,
Ph: 040-23234418, 040-23234419, 040-23234420, 040 - 24750437

ESE- 2018 (Prelims) - Offline Test Series Test-2
GENERAL STUDIES
SUBJECT: BASICS OF MATERIAL SCIENCE & ENGINEERING

SOLUTIONS
01. Ans. (¢ 06. Ans:. (c)
Sol: For FCC structure Sol: Dielectric constant of insulators depends on
4R=+2a frequency and ambient temperature.
4R
a= ﬁ 07. Ans (a)
. _ .3 Sol: Franz Lorentz law states that ratio of
Volume of unit Ce|3| -d thermal  conductivity to  electrica
_(4R) _64R° _ 162R° conductivity is directly proportional to
\V2) 22 temperature
5 ocT
02. Ans. (b) c
03. Ans:. (c) 08. Ans (b
Sol: Properties of ferromagnetic domains: ' - (0)
1. Permanent magnetization 09. Ans (a
2. Each domain is magnetically saturated ' @
3. Above Curie temperature domains 10. Ans ()
disrupt ' ' C
Sol: y.=—
04. Ans: (d) T
Sol: For BCC structure X _ T,
4R = \/§a X2 N
Shortest distance between two atoms = 2R 2x10° 400
(or) Y2 X, 300
2 %, =15x107°
05. Ans. (b) :
Sol: Copper is an FCC structure materia. In 1L Ans: (b)
FCC units 4 atoms are situated. 12. Ans (b)

| ACE Engineering Academy >Hyderabad|De]hi|Bhopal|Punc | Bhubaneswar | Lucknow | Patna | Bengaluru | Chennai | Vijayawada | Vizag | Tirupati | Kukatpally| Kolkata




2 GATE-2018

COMPUTER BASED TEST ——

Date of Exam : 20" Jan 2018

Last Date To Apply : 05™ Jan 2018

www.aceenggacademy.com

Ans: (c) . Ans: (b)
(%) da=Smal & negative
(x ) paa=small & positive . Ans: (c)
(% ) fero = large & positive - (% ) super conducter = =1
Relative permeability (ugr) = 1+
. Ans: (a) ur=0
: M=28A/m,
%m =0.0025 = 25x 107 . Ans: (a) 18.  Ans (b)
M=y,H
28=Hx25x10°
2.8

Ans:. (d)
: Quartz is a piezo electric material but not
ferro electric material.

2510
H =11.20 x 10° A/m . Ans: (a)
: Inconel is an aloy of Ni, Cr, Fe, Mo.
Magnetic flux density (§) = 1o (M +H) This material used in gas turbine blades.
to = 4n x10™
= 4n x 1077 (2.8 + 11.20 x 10%)
=1.41 x 10> Wb/m?

. Ans: (b)
. Babbitt metal is an alloy of Sn and Cu.
This material used in bearings.
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22. Ans (0) 29. Ans (a)
Sol: Iron is a ferromagnetic materia. Iron above
23. Ans: (b) curie's wiess temperature (723°C) behaves
Sol: % Carbonin steel is0.01to02.1 paramagnetic material. The paramagnetic
material susceptibility is small and positive.
24. Ans: (b)
30. Ans: (c)
25. Ans. (a)

Sol: In quantum well material one dimension in | 31. Ans: (b)
nano range and two dimensions are innano | Sol: a-lron 768°C to 910°C in non magnetic

range. material.
26. Ans. (d) 27.  Ans (b) 32. Ans (a)
Sol: In a transformer, the core should have low
28. Ans. (c) coercivity and retentivity. Because high
Sol: Physical mixing of more than two materials hysteresis loop area implies high hysteresis
is cdled as composite that may not be loss. Hence soft magnetic materials are used
required in similar phases. Composite is a in the transformer core. In atransformer, the
combination of matrix and reinforcement core should have high permeability to
where thermostets are used preferably due to produce high magnetic flux density.
their high strength.
33. Ans: (d)
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34. Ans (a) 38. Ans (a)
Sol: Creep is atime dependent strain at constant
35. Ans: (b) load.
Sol: The line defects are edge dislocations &
screw dislocation. 39. Ans: (d)
36. Ans: (d) 40. Ans: (b)
Sol: Planeintercepts=X — o
-1 41. Ans: (b)
Y - 3 Sol: Composite materials are combination of
7 5o more than one material.
0% o 42. Ans (d)
2 Sol: All road, water, air transportation vehicles
M1 = (0,2,0)= (020) are made up of sandwich composites,
37. Ans. (b) 43. Ans: (¢
Sol: Hall petch equation
K 44. Ans: (a)
c=0,+ NG
o = strength of material
d=gransize
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46.

Sal:

47.

Sol:

48.

Sol:

ESE - 2018 (Prelims) Offline Test Series

Ans: (d)

. The electrica resistivity of a material
increases with increase in aloy content
because of increasein lattice vibrations.
Ans: (a)

Soft magnetic materidls are easly
magnetized and decreagnetized with small
applied magnetic field.

Ans. (a)

Entropy and thermal conductivity decreases

with decreasing temperature.

Ans:. (C)

Carbon atoms occupies at internstitial with
increase position of Iron and it forms an
interstitial solid solution.

49,

Sal:

50.

Sal:

Ans: (d)

Fine grain materias are having large grain
boundaries and they are low energy regions
so external oxygen atoms easily react with
grain boundary atoms forms rust.

Fine grain materials are not used in high
temperature application purpose because
they are having more dlip deformation.

Ans: (a)

In semiconductors, the energy gap is 1 eV.
At absolute zero temperature electrons are
not having sufficient energy so they are not
move into conduction band. Hence
semiconductors are insulators at O k.
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