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The atmosphere air at dyy bulb temperature of 15°C' enters a heating coil
maintained at 40°C. The air leaves the heating coil at 25°C. The by-pass

factor of the heating coil 1s -

Ay 0376 By 04

w 08 D) 067

Byv-pase factor for a cooling coil :
(A) increase with increase in velocily of air passing through it
(Bl  decrease with inerease in velocity of air passing through it

i) remains unchanged with increase in velocity of air passing

through it

(D) may increaze or decrease with increase in velocity of air passing through

it depending upon the condition of air entering
In case of sensible cooling of air, the coil officiency is given by (BPF = by
pass tactor! :
{A) BPF -1 (B) 1 - DBIPF

() UBPF N} 1 + BPF
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4, In a saturated air-water mixture, the :
tA)  dry bulb temperature iz higher than the wet bulb temperature
(B) - dew point temperature is lower than the wet bulb temperature

(Ci  dry bulb, wet bulb and dew point temperatures ave the same

(I dry bulb temperature is higher than the dew poinl lemperature

B, Which property of moist air remains constant during adiabatic cooling ?
iA}  Dry bulb temperature‘ (B)  Specific humidity
iC)  Relative humidity {D) Wet bulb temperature

8. An IC engine has a bore and stroke of 2 units eqch. The area to calculate

heat loss can be taken as

(A 4= (B bm
e 6= (Dy 8m
78 With increasing temperature of intake air, IC engine efficiency :
(A}  decreases (B} increases
(C) remains the same (I} depends on other factor

AE (M}—B 3 - | P.T.0.



19.

For the same maximun pressure and heat input

' {A)} theexhaust temperature of petrol ¢ngine is more than that of the diesel

engine

——— — s et e e e

(B)  the exhaust temperature of disgel engine is more than that of the petrol |

“enging -

(C) the exhaust temperature of dual cydé eéngine is lesg than that of the

diesel engine

(D}  the cxhaust mnlpmture 6ff-dual.cycla' cngine i more than ‘tha:t' of the
pétrol éngir;e :

If the compression ratio of an enging wo:‘tk;;',ng on _Qttd éyc-l;: is mereased from

.~

5 10 7, the % age inerease in efficiency will be &

(A) 4% - (B) 8%
e 14% S8 My 27%
The magneto in an automobile iz basieﬁlly -
5 Q&} 'tn"a.nsfermer (B) ' d.c. generator
s 0 .
N .
Wcﬁ,c ¢ireuit D} a.c. generator



11, Self-ignition temperature of petrol is of the order of :
A 150°C B)  370°C
(C)  450°C . () more than 500°C

>

12. Which_is correct statement ébout- reaction time for autoignition of fuel and

the fuel air ratio ?

(A)  Tean mixture has high reaction time

{B)  Rich mixture has high reaction time

{C)  Chemically correct mixture has minimum reéaction tirme
(D) All of the abuvq

13.  For same power and same speed, the fiywheel of a four-stroke engine as compared

to two-stroke I.C, engin'c will be

(A} smaller

(B) biggeir

({2 same size

(D) dependent on other engine parameters

AE (M)--B 5 ¢ P.T.0.



14. The material used for coating the clectrode is called :

(A}  protective layer , (B} slag
(C) deoxidiser Dy flux

15.  In thermit welding, the iron oxide and aluminium oxide are mized in the

proportion of :
e ped e B 3:1
(C) 1:3 (D) None of these
16.  Oxygen to acetylenc ratio in case of neutral flame 18 :
(A} 08:10 @ 1:1
(G 1271 D 2:1
17.  The core in the centrifugal casting is made of :
{A) carbon steel - (B} properly treated szmd.

((Yy abrasive material (D} no core is used

AE (M1—B - 6



18.  Core prints arc uged to :
(A) strerigthcn core
(B} form seat to support and, hold the core in place
(C) fabricate core

(M all of the above

19.  Thread rolling is somewhat like ;

»

(A)  cold extrusion | ; B}  cold machining
(C)  cold rolling , (D) cold forging
20.  Cutting and ‘formin.g operationa can be done.in a singlé operation on :
(A} Simple die (B)' Compound die
{C} Combination cjie. | D)  None of these

21. The metal in machining operation is removed by‘:
(A}  Tearing chips
{B) Distortion of metal
(C)  Shearing the metal across a zom:a'

(D)  Cutting the metal across 4 zone

AE (M) -B RSk | " P.T.O



92,  Ultrazonic machining method is best suited for

{A)  Britile materials (B)  Plastics

Cr Lead {D)  Non-ferrous alloys
23. Feed rate in milling (Jpéx'ation 1-1 equal w

(A} RPM

(Bl  RPM x No. of teeth

(C) RPl\;I x Feed per tooth x No. of tecth

(I} None of the above.
24.  Machinability depends on :

(A}  microstructure. physical and mechanical properties and composition of

Workpiecé material
(B)  culling forces
(¢t iype of chfp
(D tool life
25. " Time laken to drill a hole through a 25 mm thick plate at 300 r.p.m. at a
feed rate of 0.25 mm/revolution will be :
(A) 10 sce | {B) 20‘ s;ec

iy 40 sec (DY 50 sec

AW (\D—B | 3



26.  The coordinate of any point on Mohr's circle represent :

{A) State of stress at a point with reference to any arbitrary set of orthogonal

axes passing through that point

(B)  Principal stresses at a point
(] One of the two direct stresses and shearing stress st a point
D} Two direct stresses at a point
27, Shrinking a thick evlindér over another helps :
{A) reduce the magnitude of Lensile hoop slreas

(B} reduce the difference between the higher and lower magnitude of tensile
hioop stress

Fab

(C)  remove the longitudinal stress
(D} reduce the cost

98, In fixed beam of length () with a concentrated central load two points of
contraflexure will occur, each from supports at a distance of :

(A) 13 B U3

16 o v
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29. Lead P, and pg respectively acting axially upon close coiled and open coiled

helical springs of same wire dia, coil dia, no. of epils and material to cause

same deflection -

(A)
{B)
{C}

A}

Pfpg is 1, < 1 or > 1 depending upon «
p,,_/po = |
P/py > 1

pclpo < |

30. A bad obserestion which must be igaored can be idenlified by :

{A)

(B)

(C}

(D)

AE (M}—B

observing the data
using observation to caleulate and see if result deviates ton much
finding arithmetic nean and seeing which ebservasion deviates most.

plotting thé result and seeing which observation deviates most from

the line

- 10



31.

32,

33.

Select the wrong statement, Fatigue cr:ack initiates on surface because :
(A) in most cases stress is highest on surface

(B) surface is machined

(C) surface is inherently weaker than the inside

(D) there may exist some stress concentration on surface

Goodman straight line relation suggests that variable stress component in

the presence of a positivé mean stress :

(A) decreases

(B) increases

(C) remains unaffected

(D) increases or decreases depending upon o,

A machine part made of steel of ultimate tensile strength of 500 MPa and
carrying a compressive mean stress of 50 MPa can be made to carry a maximum

tensile stress of :
(A) 175 MPa (B) 225 MPa

(C) 275 MPa (D) 325 MPa

AE (M)—B 11 P.T.0.



34. A fatigue crack in a sound and smooth specimens takes :
(A) longer time in initiation than propagation
(B) longer time in propaéation than initiation
{C) equal time in initiation and propagation
(D) no time in propagation
35.  Ellipse of stress can be drawn only when a body is acted upon by :
(A5 one normal stress
(B) two normal stresses
(C) one shear stress
(D)  two normal stresses and one shear stress

36.  Strain energy stored in a body due to a suddenly applied load compared to

when applied slowly is :
(A)  twice (B) four times

(C) eight times (D) half

AE (M)—B 12



37.

38.

39

40.

Variation of bending moment in a cantilever carrying a load, the intensity
of which varies uniformly from zero at the free end to w per unit run at

the fixed end, is by :
(A} cubic law (B)  parabolic law
(C) linear law (D)  none of these

Equivalent moment of inertia of the cross-section in terms of timber of a flitched

beam made up of steel apd timber is (m = EJ/E,) :
(A) (I, + m/) (B) (I, + L/m)
(€ (I + mIy (D) (I, + 2ml,)
Shear centre of a semicircular arc is at :

(A)  drin (B)  3r/n

C) 2rfm: D) rin

The three-moment theorem for continuous beams was forwarded by :

(A)  Bernoulli (B)  Clapeyron

(C)  Castigliano (D) Maxwell

AE (M)—B 13 | P.T.O.



11.

42,

43.

If a small cut is made at a horizontal diameter of a ring under compression,

the maximum Stress :

(A) decreases ) (B) increases

(C) does not change (D) becomes zero
Secant formula is applicable for :

(A) short columns under axial loading

(B) long columns under axial loading

(C)  short columns under eccentric loading

(D) long columns under eccentric loading

The use of compound tubes subjected to internal pressure are made to :
(A) even out the stresses

(B) increase the thickness

(C) increase the diameter of the tube

(D) increase the strength

AE M)—B 14



44.

45.

46.

47.

£
The initial hoop stress in a thick cylinder when it is wound with a wire under

tension will be :
(A)  zero ’ (B) tensile
(C)  compressive s (D) bending

The collapse speed of a rotating solid disc is given by :

A (l)-_l. & B (D:-]LJ&;
(A) R\ p (B) R\3p
(\ m—l 20"' (0-..]_ gy

Where 0, s yield stress, p is the density and R is the radius of the disc.

In circular plates with edges clamped and with a uniformly distributed load,

the maximum radial stress occurs at :

(A} clamp edge (B)  the centre

(C)  the mean radius (D) none of these

In which of the following mechanism, the Coriolis acceleration exists ?
(A)  whitworth quick return mechanism

(B)  tangent cam mechanism

(C}  both (A) and (B)

(D) one of the above

AE (M)—B | 15 P.T.0.



Yo enge of pivot bearing, the wear R

i..'-\:. aximun av thé centre

iF1 zero at the cepire

1) uniform Lhrnugl;ﬂut the contact ave

Oy minimum al maxamum radins

he svewning of pulley is done o

{A]  improve DOWer

By improve pulley sirength

| O inerease veloeity ratio

(1y;  prevent the belt Tunning olf the pulley
Wimiel of thoe following governor eannnt be isochzonoos ?
(A Walu iB)  Hartnel!

Lis i*roe! i) Porter

Waich of the [ollowlng goars axe used to conuect iwo non-p

_intersecting shatts 7

(&% Bpar By  Helical
(Y Bovel iMm  Worm gear

qrallel no



H2.

From the point of view of strength which gear profile is better ?
() " Involute (B) Cycloidal

iC) Conjugzite . D) None of these

A rigid body i; said to .ho. in equilibrivm if :

Ay EF_ =0 (B} Z2F, = 0

(Cr =M, =0 - : (D All of these
Lanchester technique of balancing can befused for Bélanci11g of :
(Al Primary lorces (B} Secondary forces

{C)  Ditching moments (D) All of these

Mass e attached to a shaft rotating at o radfs at radius r from the axis of
shail is balanced by mass my, at radius ry from the axis. If the speed of the

shaft is doubled for balance, the value of muss my s
(A)  Doubled (Bl Quadruple

(Cy  TIlalved (T)). Unaffected

AE (M)-B : 17 . P.T.O.



is. T aamped free viorating system
(A rthe spring force vector acls in the direction opposite Lo Lhe
snlacemient
B! the deraplag foree veetor acts in the direction opposite o the velovly
(1 the loertia force vecler acts in (he direerion opposite to the accele ralion

a3 all of the above siatoments are true

=y
=1

Phe transmissibility is same for all values of damping faclors at frequency
razio of -

A By 2

). 2 (DY 1743

52 In oa foree vibeation as e resonsnce, the phasze angle 1s :

Y By A5

0y AR D1 180

-
=
-
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h9.

6.

G180

The axis of spin. the axis of precession and axis of applied gyvroscopie torque

are eontained in

(A} onc plane

(B} lwo planes perpendicular to each other
() three planes perpendicular to one another
(13} none of the above

When a naval ship is pitching with the bow rising, rolor rolaling clockwise

when seen from stern the gyxl'(.'»scupic eflect acting on it will be :
(A} to move it towards the port

(Bl to raise the bow and lower the stern

(C)  to move it towards the start board

(D) to raige the slern and lower the bow

Which of the following names does nol belong o Lawn Tenms ?

(A} Anand Amritraj (B) Novak Djokovie
(C)  Nenad Zimonjic () Mutaz Essa Barshim

AE (M)—B o 18 PT.O.



62 Who of the following is associated with Muslim Brotherheoed 1 Egypl ?

-

iAr Mohammad Morst | (B) Abdel Fatlah al-Sisi

((C1 Hoani Mubarak Dy Bastl Jarret (fromm Zamaical
63. ISIS stands [or :

AL Tslamic Svaten: of Iraq and Syria

iB: Islamic State of [rag and Syria

W Izlamie Sl;at~-? of Trag and Sudan

i Islamic State of [ran ad Sudan

61, The main focus of Energy Efficiency and Rencwable Energy Managemend

Centre 15 on

iA)  Thermal Power " iB)  Nuclear Power
tCr Rolar Power iT  Both nuclear and solar power

55, ITow many glacial Inkes are there in HP 7

(AL 200 By 250
(G 2 Dy 2498

AL (v -I3 20



67.

68.

Which of the following statements about Lalpani in Himachal Pradesh is

correct ?

(A) Tt is a reserve Forest near Shimla

.

(B) It is a glacial Lake of HP
(C) It is a river in HP
(D) It is a glacier

The Himachal Pradésh Igovemment imposed a blanket ban on the non-
biodegradable disposadable plasti¢ éups, plates and glasses in which of the

following years ?

(A) 2010 | (B) 2011

(C) 2012 | (D) 2013

The overall glacier area has reduced from 1962-2001 to :
(A) 2077 sq. km

(B) 2000 sq. km

(C) 1628 sq. km

(D) 1600 sq. km

AE (M)—B 21 P.T.0.



69. In 2005, the non-biodegradable waste in Kullu was 3
(A)  16.9% of the total waste (B) 26.2% of the total waste
(C) 32.4% of the total waste D) 34.8% of the total waste

70.  Which of the following report of the National Law Commission contains the
guidelines for making the criminal justice system more effective and
responsive ?

(A) 239 ; (B) 249
(C) 259 (D) 269

71.  Mary Kom, a renowned Boxer, belongs to which of the following States ?
(A) Assam (B} Nagaland
(C) Manipur (D)  Mizoram

Which of the following statements about the Prime Minister's Jan Dhan Yojna

-1
1=

is not true ?

(A) It is a financial inclﬁsion based scheme for the poor

(B) It provides for accident insurance cover of rupees 1 lakh
() It provides for medical insurance cover of Rs. 30,000.00

(D) It provides for a free debit card for those who open bank accounts before

31st December, 2014
AE M) -B 22



73.  India and Australia signed in September 2014 which of the following

agreements ?

A} Thermal power supply

(B}  Civil Nuclear deal

.l'C‘J‘ Nuclear Non-proliteration Agreement |
D) hldu-Agstralié ’l.)efence Agreement,

74, According to the Supreme Court, the undor trial prisoners having served half
the maximum term for the erime for which they have been charged should

be released under which of the following section of the Criminal Procedure

Code ?
(Al Bection 432 A (B)  Section 433 A
(C) Section 438 A (D} Section 439 A

~]
o

Kala Azar is most prevalent in which of the following states ?
iA}  Iimachal Pradesh iB)  Wost Bengal

() dharkhaad M) Bihar
AR OM)- B 23 . PT.O.



Bake Haram iz
1A An Islamie Extremizt Group
‘B A political Party in Nigeria

.oy 4

(7 An oxtrenust (“)r';:ra.n‘.xution in Alghanisten

1 Ap Tslamie Polilical Party in fran

The miernational Seenrity Assistance foree in Afghanistan would conie 10 &0
endd on

iA)  November 21. 2014 iRy Nevembur 30, 2314

i December 25, 2014 i1y December 33, 2014

According to Ivo Danider. [Tkrainian erizie ean boe solved by which of Lhe
following steps ¢

i Knding support to Lhe separatists by Russia

g Withdrawal of Russian 1ooDs and equipmeint

iy Reengnition by BRussiz of ‘he [krainian sovereignty and tegaty
dev A more robust intervention by Russia n Ukrai;ﬂ.

Soloet Lhe enrreci answer [tom the endes given below !

Cacles -

(A G L () apa (vl only (B {2, 4 apd (@) only
o'y iy and (G ondy fy i i and (ded only

Pl
ey
&
b o
s
L=



79,  Scotland bacame a part of the United Kingdom effectively on :
(A) May 1, 1706 (B) May 1, 1707
(@) May 1, 1708 (D)  August 1, 1708

80. All women police stations are operational in which of the following cities/towns

of Himachal Pradesh 7
(z) Chamba - ()  Shimla
{t2} Dharmashala (iv) Mandi

Select the correet answer from the codes given below :

Codes
(Ay (), (&), (id) and (iv} (B) (), {if) and {iif)

(C)  (id), (e} and (iv) (D) (if) and Gv)

AE (M)—B 95 P.T.O.



1.

For a1 given seL of operating pressure limits of a Rankine cycle, the highest

efficiency occurs for :

(A} Saturated cycle (B)  Superheated cycle
iy Reheat cycle (T  Regenerative cycle
The main advantages of a reheat Rankine cycle is :

(Al  reduced moisture contenl in low pressure zide of turbine
iBY  increase efficiency

(€1 reduced load vn condenzer

i reduced load on pumgp

Which once of the [ollowing is eorrect ? In ideal regencrative cycle, th

temperature of steam entering the turbine is same as that of :
(A} Water entering the turbine
(B)  Water leaving the Lurbine
(7 Steam leaving the turbine

iD;  Water at any section of the turbine

AR (N--B 26



84. In convergent-divergent nozzle, normal shock can generally occur :
(A)  along the divergent portion and throat
(B)  along the convergent portion
(C)  anywhere along the length
(D) near the inlet

85.  In flow through steam nozzle, the actual discharge will be greater than the
theoretical value when

(A)  Steam at inlet is superheated
(B)  Steam at inlet is saturated
(C)  Steam gets supersaturated
(D) Steam at inlet is wet

86. In flow through convergent nozzle, the ratio of back pressure to the inlet
pressure is given by the ratio -

If the back pressure is lower then Py given by the above equation, then :
(A}  the flow in the nozzle is supersonic
(B} a shock wave exists inside the nozzle

(C)  the gases expand outside the nozzle and a shock wave appears outside

the nozzle

(D) a shock wave appears at the nozzle exit

AE (M)—-B 27 P.T.O.



87.

88.

89.

90.

For a adiabatic expansion with the friction through the nozzle, the following

remains constant :

{A) Entropy (B) Static enthalpy

()  Stagnation enthalpy (D) Stagnation pressure

The effect of friction on flow of steam through nozzle is to :

(A) decrease the mass flow rate and to increase the wetness at the exit
(B} increase the mass flow rate and to increase the exit temperature
(C) decrease t}'w mass flow rate and to decrease the wetness at the exit
(D} increase the exit temperature without any effect on the mass flow rate

If the velocity of propagation of small disturbance in air at 27°C is 330 m/s,

then at a temperature of 54°C, its speed would be :

(A} 660 m/s (B) 330 J2m/s
(C)  330/V2ms (D) 3304327 /300 m/s

For one-dimensional isentropic flow in a diverging passage, if the initial static

pressure is py, and the initial Mach number is M, then for the downstream

flow :
(A) My < My, py < P2 (B) M, < My, py > P2
(C) M2 > Ml’ " > Py () NI'Z > Ml’ P1 < Py

AE (M)—B 28



91.

92.

43.

o4.

The stagnalion temperature is of an isentropic flow of air (v = 1.4) is 400 K.

If the temperature is 200 K at a section, then the Mach number of the flow -

will be :
(A) 1.046 ‘ (B 1264
© 2.936 D) 8211

Isentropic flow is :

(A} irreversible adiabatic flow
By reversible adiabatic flow
(C) ideal [uid flow

(I frictionless reversible flow

An aeroplane is cruising at a speed of 800 kmph at an allitude, where the

air temperature is 0°C. The flight Mach number at this speed is nearly :
(A} L5 ' (B} 0.254
() 0.67 (D) 2,04

In a vapor compression refrigeration system, liquid to suction heat exchanger

18 used to

(A} keep the COP constant

(B)  prevent the liquid refrigerani from entering the compressor
{C)  sub-cool the Liquid refrigersnt leaving the condénser

(D} sub-cool the vapor refrigerant from the evaporator

AE (M)—B 29 P.T.0;



96.

Excessive pressure drop in the liquid line in a refrigerating system

causes :

(A)  high condenser pressure

(B) flashing of the liquid refrigerant
(C)  higher evaporator pressure

(D) under cooling of the liquid refrigerant

The enthalpies at the beginning of compression at the end of compression
and at the end of condension are 185 kJ/kg, 210 kJ/kg and 85 kJ/kg, respectively.

The COP of the vapor compression refrigeration system is :
(A) 025 (B) 5.0
(Cy 45 (D) 135

The effect of super-heating of vapor in the evaporator and sub-cooling of

condensate in the condenser, for the same compressor work is :
(A) increase the COP

(B) decre;ase the COP

(C)  super-heating increases COP, but sub-cooling decreases cop

(D) super-heating decreases COP, but sub-cooling increases COP

AE (M)—B 30



98, FPar o= -- e condenser and evapuorator temperatures, the COP of abSOrpti'on

ref- oo raton system is less than that of mechanical vapor compression

Al a liquid pump is uszed for compression

(B} a refrigerant as well as a solvent iz used
1C)  absorber reqguires heat rejection

(D) low grade energv is used te run the system

99.  In the absorplion refrigeration eyele, the compressor of the vapor compression

refrigeration cycle s replaced by

(A lguid pump

iB  generator

(7 absorber and generator
D! absorber, liquid pump and generator

100. In & vapor absorption refrigerator, heat is rejected 1n -
(A} Condenser only (B}  Generator only

(C)  Absorber only iD}  Condenser and absorber

AE (M)—B 31



