Vi INDIAN SPACE RESEARCH ORGANISATION M;.S

MEGHANI(,AL

(c) isentropic expansion

1 i An expanslon process as per law PV = constant is known ns
© " (a)  parabolic expansion (b)

hyperbolie axpansion

(d) free expansion

Speéd of an aeroplane is measured by
(a)  pitot tube (b)
(¢)  venturimeter (d) rotameter

hot wire anemometer

Euler's dimensionless number relates the following
(a) inertial force and gravity (b)  viscous force and inertial force

(¢)  pressure force and inertial force (d) viscous force and pressure force

A simple compressible substance inside a cylinder undergoes a change. of state quasi-
statically, isothermally and at constant pressure of 1.6 MPa. If the enthalpy change for the

system is 4000 kdJ at 150° C, what is the corresponding change in its entropy?
(a) 9.45 kJ/K (b)  26.67 kJ/K
(c) 14.17 kJ/K d 0

The velocity of sound in a gaseous medium at a temperature of 400 K is 400 m/s. If the

temperature of the medium is increased to 600 K, the velocity of sound will be nearly

(a) 400 m/s (b) 490 m/s

(@  600m/s (d)  none of these

: Swt'resa strain relation of the Newtonian fluid is
_- (a) 'Ip_ar.abolic _ (b) linear -
Shrie) hyperbolic A (d) inverse type

o fsound in water ig"_;__egual to (K-bulk modulus, p-density)
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cional flow is = 5% then the velocity at a point (3, 4)
dimen 3

eam function of a two

I the str

2 / (b) 20m/s

(d) 5m/s

o sl 3 - tension of water is
pe of 8 mm diameter js immersed in water. Surface

lass tu _
e e tube due to capillary effect 18

0.0075 kg/m and rise of water in th

(a) 7.5mm (b) 3.75 mm

(c) 11.25 mm (d) none of these

An impulse turbine produces 125 hp under a head of 25 metres. By what percentage should

the speed be increased for a head of 100 metres

(b) 50%

o~

(a) 25%
(c) 75% (d) 100%

The specific speed of a centrifugal pump, delivering 1000 litres of water per second against a
head of 16 metre at 800 rpm

(@) 50 rpm (b) 100 rpm
(¢ 150 rpm (d) 200 rpm

Apipe of 0.1 m? suddenly changes to 0.5 m* area. The quantity of water flowing in the pipe

18 0.5 m"/s. Head loss due to sudden enlargement is nearly

(® 0.025m () 0.05m
© 08m (d 12m
Efficiency of a centss

xciency of centrlfuga]_ pump is maximum when the blades are

(@) Lo y
. ) e Sght (b) forward curved

i - (@ forward and backward curved
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The critical radius of insulation for a sulmrir_:::l shell is

14.
(@) _thr'lm 1l conductivit] iy f'r_l_fl‘wll]fltmsr material
heat tr .maﬂ:rt.nefﬁ[.mnl at the outer surface
! ~
(b) 2x thermal conductivity tjf insalm;;_nﬂgﬂﬂ_]\)//
' heat transfer coefficient at the outer surface
© thermal conductivity of insulating material
' 2x heat transfer coefficient at the outer surface
2 heat transfer coefficient at the outer surface
thermal conductivity of insulating material
15 If the temperature of a solid surface changes from 27 °C to 81°C, then its emissive power
changes in the ratio of nearly
() 81 b)) 9
(c) 1.49 (d) 1.94
16. The heat removal rate from a refrigerated space is 7.2 kW and the power input to the
compressor is 1.8 kW. The coefficient of performance (COP) of the refrigerator is
(a) 4~ (b) bH&
(c) 1.25 (d) 0.25
17. For a fluid having Prandtl number equal to unity, the relation between hydrodynamic
boundary layer thickness (6,) and thermal boundary layer thickness (5,)
(€ & =6, d) & "1
g 3
18. Life of a ba c,heanng at a load of 10 kN is 24000 hours. If the load is increased to 20 kN(all
other conditions are same), 1t.s life in hour is
(a) 1000 h (b) 3000 hvr
(c) .~ 6000 h (d) 12000 h
- BE002 5 April 2018
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19. I crongth tensile strength
fatigue st
(a) o (d) toughness _/
hardnes:
(©
b of the following order of crystal structure will match with metals Iron - Nicke] -
. ch ©
o 8 o in that order at room temperature?
Titaniv?
@ BCC- HCP - FCC / (b) FCO-BCC-HCP
a
A 1 a0 -
@ HOP-FCC- BCC (d) BCC-FCC-HCP

1 In a machiming operation cutting speed 1s reduced by 50%. Assuming n = 0.5, C = 300 in

Tavlor's equation. The increase in tool life 1s
2 b 4.
" @ 16

NV

(a)

(c)

2. Inalinear arc welding process, the heat input per unit length is inversely proportiomatTo

(a) welding current
(b)  welding speed
(c)  welding voltage

() duty eycle of power source

The welding process which uses a blanlkot of fusible granular flux is

(a)
(b)

(c) elﬂ:tmalag welding
@ thermiy g1 - www.ErForum.Net
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24. Two non-zero veetars are parallel if their vector ]”‘mlllm’ is
() -1 (dy o

25.  If cigen value a matrix A is 4, then the eigen value of A2 is
(@ 1 by 1/4
@ 14 @ &

26. lim SInXx

The value of y 5 o is equal to

(a) ] & (by -1

e

(c) infinity (d) zero

o If f(x)= L then f(—]—] is equal to
' l+x x
@ (%) b ~f(x)
© /== @ +/(x)
S ;
28.  Inverse Laplace transform of ———— 18
' “ta”
: eat 4+ e-—ﬂf ct]f me-u!
CEr vl S e
" 2 \(/) 2
e‘" e-»ut
Bt d
328 75 @ s

29.  One dimensional wave equation 18

Bzy;_ g 3% T b 9y _ 2 8%y
L gy e gL e Tl AT
| o AP S ST
A '—a—"1+"ay-.‘_’.-.i-..'-'..*,.'-." - (d) none of these

B
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and Steel s fixed rigidly at supports p

= .

RGO s Alwminam
- made ot :
hat mit

.

and Q as shown

josite smperature of the bar js increased by 10°0 th
I l"; . (l r{‘ .
actions

30, Ao

s

\\,]lpn thl i = gl'} {.;1"1 ]n‘" - l_)lD (1 l" — .y
 Renre. tan Bat = 1 a, Ls = 210 GPa, a, = 11E.
in figt™ ¢ are (gqven bt . 6 mm/mmeg ,

he supports and
l E ofY
" 12 -6 mm/mm )
e A, =400mm? a8
Vel af .(“

‘/— A,=200mm* -3
N g
Steel

- A |
Mm R Qii . ;"‘S“
== /.’ ’ A

e 2m o 3 ] L4

a :
19240 N (d) 2412 N

(c)

Torque, T is applied at the free end of a stepped rod of circular cross section as shown in
figure. If the shear modulus of the material 1s G, the angular twist,  atfree end will be

T@‘: 9?‘*9‘L .\3:){

31.

A7 wr
24 TL 7 v\v
Grd® %E: 15? \‘&
*lBTL 3_
Grd' ‘F/

32. In mog britt]a m

aterials, the ultimate strength in compression is larger than the ultimate

l nsion
b ]
fesence of ﬂﬂ“’ﬂ &

J

nd microscopic cracks or cavities

Non.Jj
—
tanty of stress-strain diagram

Verp
Y of tensile gire

88 as compared to compressive stress
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34.

36.

CHANICAL o

If the natuyg) frequency of n
where aceelerntion due

v On Inoan

o1 vy " = " u'.nﬁ
PYING magy, system on earth s /, its paturnl fred

to gravily . : ‘ i '
L T Ono-sinth of that on earth will be

(a) [16

b 67

©  fide -
(dy

A solid shaft can resist a bending moment of 6 kN-m and a torque of 8 kN-m applied
together. The maximum torque that the shaft can resist when applied alone is

(n) 7TkN-m

(b) 48 kN-m
(c) 10 kN-m o)

(d) 14 kN-m
( "_\q

Two shafts of the same length and material are connected in series, if the ratio of their
diameters is 2, then the ratio of their angles of twist will be

(a) 1 \ _ ‘-s" 1 9
e\ 0.
oy 8 r :
A
(¢) 16_~

(d) 32

A concentrated load of I acts on a simply supported beam of span L at a distance of 1./3 from
left support, the bending moment at this location C is

IF
A[' L/3- i 2L/3 JB

(a) 2FL/3
(b) 4FL/9
© 2FL/9
d) 4FL/3

BE002
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38- dcne for 40 mil]llll'-‘s- th(\ I““\‘pr ranir(‘{i is
(3} G k\"
(‘b} 4 k“.
© 24kW
@ 10 kW
39. A perfectly balanced rotor shaft supported between short bearings at both ends shows a
deflection of 2 mm at middle. Then the critical speed of the shaft in rpm will be nearly,
(8 335
(b) 670
(¢ 2010
(d 1340
40.  Ifanelement is Joaded as shown in figure below, the von-Mises stress will be close to
, 300MPa
-;L
-1 0“\%0 Q\/
= 0
b « - - 100MPa % S \ . ‘b"b\
150MPa » P A\o® A Vv
@ 189 MPa ! b tb" X E)\\_ ‘Qéoo\
o
® " 30np, ' qov‘} A S
@ Wy 1S > %5
- MPa- A X /
' 7
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 hauls a trailer at 60 km/hour when exerting a steady pull of 600 N. If the work is
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ll * The pressure P “fa gas in terms of ity mean kinetic energy per unit volume E is eq
o e - EB : . » ER
Py TR | O R i d 2E/3

1.  Work done in a free expansion process is

(a) +ve (b) —ve

(c) Zel'(_!/ (d) none of the above

13.  If the value of n is infinitely large in a polytropic process PV" =C, then the proces
known as constant :

(a) volume (b) pressure \/

(c) temperature (d) entropy

{4, During the charging of a storage battery, the current I is 20 A and the voltage E is 121
The rate of heat transfer from the battery is 16 W. At what rate is the internal ene

increasing?
(a) 256 J/s (b) 272d/s
© O (d) 240J/s

l_5_. The compression ratio for diesel engines is close to

(8 3to6 5t08/

(© 15t020 (d) 20 to 30

‘ One kg of carbon mono:ude requu'es how much quantity of oxygen to produce 11f7 h

B g o L ) kg
S o U AR .~ (d) none of the these




e ErFo et 9 & Page 10
Forum.Net AT " 2
WWWEr v d ; 2 ;5 - () 15 1]](' L lIIt]]] “l\[ n l)\
oW, —3 T3
48, Far an irrotation alfl oxs o

,,fll" (h) R W q
vuchy-Riemann eynolds
(a) (auch) : {(”

Laplace v/

Bernoulli

(c)

np casing the flow of water leaving the impeller is

49, Ina centrifugal pur ‘
(b) free vortex motion

(a)  rectilinear flow :
- (d)  forced vortex
(¢) radial flow

50. TFor a two stage reciprocating compressor, compression from P1 to P3is with perfec
intercooling and no pressure losses. If compression in both the cylinders follows the sams

polytropic ﬁrncvss and the atmospheric pressure is Pa, then the intermediate pressure P21

given by

(a) P2= Q%‘@‘ (b) P2=.[P1.P3
P3 Pl
: P2=Pa /— (d) P2=Pa. |—
(c) \ P 3
"1 The degree of reaction in an axial flow compressor is defined as the ratio of static enthalp

rise in the

(a)  rotor to static enthalpy rise in the stator
(b)  stator to static enthalpy rise in the rotor
(¢)  rotor to static enthalpy rise in the stage -
(d stator to static enthalpy rise in the stage &g

. The frequency of u'ltrasomc waves is-

®) 1
(( )) €8s than 20 Hy C (b) between 20 to 10000
@ between 20 to 90000 b, (d) above 20000 Hz ‘)2

(b) amplitude

M. @ noneofthege . ErForum.Net




4ab  2ab

f. @ D3 , O D=2
NS B 2ab / 4ab /
© Dy " 2a+b @ Dy= a+b

5 ‘Which of the following has maximum value of thermal wndtlcy} 9

5.
. (a) steel (b) copper
(c)  brass (d) aluminium

‘56, The value of Biot number is very small (< 0.01) when
(a) conductive resistance of the fluid is negligible
" (b) conductive resistance within the body is negligible

(©)  convective resistance of a fluid surface of the body is negligible

| (_d)_ none of these

A steam pipe is to be insulated by 2 insulating materials put over each other. For best
Cresults - ' i

' (8)_ '_ better lnsulatmn ahould be put over pipe and inferior one over it

: _-;.:-:(b) ‘_}llermr m'mlatmn shou_ld be put over plpe and better one over it

( ) Mﬂfl ma}' put m any or d.Br




9. A hole is of
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o[ | e
L ing' 18 to improve which property of metal pay
v o tive nf'.‘ih”' peening s neh property metal party
o phpet 1
se T patht © -
o : strongth (h)  dyef ity
fatigue ®
\ | .
S (d) -
l : none A STRLTE
surface finish ne of th
@

, r A (+0.0157-0.000) , .
dimension @60 and  the  corresponding  shaft s of

(50011740 001)

dimension ¢60 - When they are assembled they will form n
(a) interference fit (b)Y clearance fit

.
© transition fit () none of these '

Which of the following carbon steels is most weldable
(@)  1.0% carbon steel (b)y  0.3% earbon steel

(©  0.5% carbon steel (d) 0.15 % earbon steel

A small percentage of Boron is added to steel in order to

(@) increase endurance strength (b)

()

reduce machinability

Increase wear resistance (d) increase hardenability

A Materia] that exhibits the same elastie properties in all directions at a point is ealled

(a)
(c)

hﬂmngenmm (b)  heterogenous

iSDtmpicv, (d) orthotropic

No of
Aloms Per unit cell of a face centered cubic (FCC) lattice is

(&)
. A ) 7
© 4

@ 10 www.ErForum.Net



\:\f"l‘l Tt W

———

1.

P :T:Ts ]

MECHANICAL —-B_-

——

www.ErForum.Net —— Page 13

o ‘ icknesge " , ; y
Iﬂ. a SI]( ot mOl:‘ll Uf -; mm th 10[“;‘! a hﬂl(‘ Uf [ mm [1"1111".(01- nl\(\_dg to l‘l(‘ plll\CI\Cd- 'rhe _\lﬁlé

strength in tension of the sheet Material is 120 MPa and its ultimate shear stréngth j

100 MPa. The force required t0 punch the hole is

(@ 7.92kN (b 116 kN
(©  6.6kN () 13.9kN Q" R
i
n
Profile of a gear tooth can be checked by
(a)  sine bar (b) bench micrometer
(c) optical pyrometer (d) optical projector _~
. > - - %
The reflector combined with auto collimator can be used for checking ( o
(a) parallelism (b) circularity \u

(c) surface ﬁnish\/ (d) alignment

PERT has following time estimate
(a) one time estimate (b) two time estimate

(c) three time estimate (d) nil time estimate

40\

‘\
N

Which of the following is an amorphous material
(a) mica b lead

(c) . rubber, @ glass”

In a party, each person shook hands with every other person present. The total nu

hand shakes was 45. The number of people in the party are

(a) 12 by 10
() 8 (d 6

www.ErForum.Ne;m
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Which of the following method is said to be a direct method in numerieal methods

(a) Regula-Falsi method 1
(b)  Gauss Siedel method
(¢0 Newton-Raphson method

(d) Gauss elimination method

If X is a normal variable with mean # and standard deviation o, then the mean and

X—u .

standard deviation of the variable Z = 18

a

(a) 1 and 0 respectively

(b)  u and o respectively

(c) 0 and 1 respectively

(d) none of these

Example for an elliptic partial differential equation is
(a9 U,+U, =0
@) U, =ec'U,

© U,=c*U,,

(d) yUu,+U,=0

b T :
The solution of the equation y"+y=0 satisfy the condition y(0)=1, ){E] =2,18

(@  cosx+2sinx
(b)  cosx+sinx
(©  2cosx+sinx

'-'I(‘.i) | 2(003:: +-2§inx)
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% 74.  For the Spring ﬂygmm giyen n ﬁguru, the equivalent stiffness 18

K 2K
XY
Rigid bs
gid bar >, }/ \r,l_k.
3 , & X a
(a) 5K/ (b) 2K/5
© K @ 3K

~ 75. A round uniformly tapered bar of length L and Young's modulus E has diameter of ‘d’ at one
end and ‘2d ’ at the other end. If the bar is pulled by an axial force F, the extension produced

will be
(a)  2FL/NzEd*)
(b) AFL/zEd®)
(©  8FLInEd*)
(d)  16FL/(aEd*)

6. -No blocks A and B of 1 kg each are kepton a flat surface, one above other. The coefﬁclent of
fnctlon between each contacting J}f_}f_{éﬂ? e lower_i_ilﬁgk,m.puﬂed_va e homntal

s foroeMmmum value of F for which the slip occurs between the blocks is nearly -

01_

MGl

)

™\

‘

(b) 49N cz= - o 'LL"\%\;‘MQ ‘

By 0-':- 'u.-",x ‘i.\ %
S d L) n '-." R
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?mﬂ%orm diameter D and Length 1, ig hung vertically. If p js density and

R
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ar 0
1 M€ . . thent
A & -« Modulus:

he total elongation dye tq self weight is ¢

s jeth = W i
B 7 ¢l 2E %\ o
§ /2E \/ iv A -\ l} (boa

( ‘ ? o t b - 7 */ ;
o P v |

X — L'X\DL
= N,

R Ll o W @ \

— L‘L— = }_]L’Y\"\“Q\) >yx\ *.B\f(@pﬂ

lid disc of uniform thickness 20 mm, radius 400 mm and mass 10 Keg, is used as

2/
@ e X7

A circular S0 o .
heel. If it rotates at 300 rpm, the kinetic energy of the flywheel, in Joulesis Q.o fﬁ,
Q)

a flyw

@ 9 (b) 790 -?/1?’3

(¢ 1380 (d) 3160 S, ¢ “ ‘\:';'4
;7 = - R D ea MO_L

If the length of the cantilever beam is reduced to 1/4th, the natural fl‘C[‘?ﬁCl‘lcy of the mass M

at theend of this cantilever beam of negligible mass will be increased by a factor of

(a) ®) <8
© @ 8 J 4

=S

The relationship between the linear elastic properties Young's Modulus (), rigidity OdUiae

(G) and Bulk modulus (K) is given by

@E2. 8 1 - . aw
E K G ¥ A
® 1.9 3
E Kk G
---‘_-'In
(©) 7 i, 1 2
E K+6
(d)

&y
n
>
+
o
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