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INSTRUCTIONS
Answer all questions.
All questions carry equal marks,
Only one answer is to be given for each question.
If mors than one answers are marked, it would
be treated as wrong answer,
Each question has four alternative responses’
marked serially as 1, 2, 3, 4. You have to darken
only one circle or bubble indicating the ‘correct
answer on the Answer. Sheet using BLUE BALL
POINT PEM, :
1/3 part b& thie’ nia k() of exih-guestion will
be deducted for éach wrong answer: (A wrong
answer means an incomect answer or more than
one answers for any question. Leaving all the

relevant circles or bubbles of any question blank -

will not be considered as wrong answer)

The candidate should ensure that Series Code of
the Question Paper Booklet and Answer Sheet
must be same. afier opening the envelopes. In
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case they are different, a candidate must obtain :

another Question Paper of the same series.
Candidate himself shail be responsible for
ensuring this, . ' .
Mobile Phone or- any other efectronic gadaet in
the exsmination hall is. striectly prohibited. A
candidgle found with any of such objectionable
material with him/her will be strictly dealt as per
rules. .
Please correctly fill your Roll Number in O.MR.
Sheet. 3 marks will be deducted for filling wrong
or incomplete Roll -Number. o
Warning : If a candidate is found copying or if
any unauthorised material is found in
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prasecuted under Section 3 of the
R.P.E, (Prevention of Unfairmeans)
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1  The crank case of many diesel engines are kept under a slight vacuum to
(1) Improve fuel economy :
(2) Improve air charge ‘v_elocity' _
-(3) Reduce the risk of crank case explosion
(4) Al of the above
2 Engine operating condltlons may be indicated by the colour of exhaust.
- smoke. Black smoke could indicate
(1) Insufficient speed droop setting
(2) Overloaded engine .
(3) Clogged drain holes in the oil control rings
(4) Complete combustion
3  In a normally operating diesel engine the main source of lubricating oil
contamination in the crank case is a result of the
(1) Metal particles loosened by wear
(2) - Condensation of water vapours
(3) Break down of the lubricating oil itself
- (4) TFuel dilution o o
4  The bore and stroke of the cylinder of a six cylinder engine wc'ork_ing' |
on an Otto cycle are 17cm and 30 cm respectively, total clearance volume
|is. 9225 cm?, and then whét is the compression ratio ?
(1) 78 ' ' 2) 6.2
(3) 158 ’ (4) ' 5_.4
5 Which of the following symptoms shows that the combustlon is -
: _necessarnly complete 7 '
(1) Presence of free carbon in exhaust
(2) Presence of CO in exhaust
(3) Presence of Oxygen in exhaust
(4 Presence of Nitrogen in exhaust
6  What is the purpose of supercharging an engme ?
(1) To increase the power output
(2) To reduce specific fuel consumption
(3) To reduce the noise of the engine |
(4) To improve cooling of cylinder.s _ :
02mmesar 2 N consa..
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Q 7 Consider the following : =~ _'j e '_ e

1. C'atalytic convertor o | o |
2. Use of high compression ratlo L '

3. Oxidation catalyst in the exhaust mamfcld

4.  Use of high degree of supercharger _

' By which of these techmques can the o:ndes of mtrcgen in: the exhaust :
be controlled ? S '

(1) 1 only ' (2) 2and40nly L
(3) 2,3.and 40only = '(4). 1 2, 3and4

8 ° Which phenomencn has the most adverse eﬁ‘ect on. vclumetnc eﬂiclency__
when engine works at high speeds ? '

(1) Flow friction and choking -

) Ram effect and chocking __ o
(3) Flow friction and charge. _h_eating_
(4) " Charge heating and back flow |

9  Consider the following i

I Increased cetane number

2. Increased compression ratio
3. Increased injection advance

-4 Increased air turbulence o L -
Which of the factors will reduce the phy51cal delay in dtesel cngme'-’
() ‘1, 2 and 3 only (2) 2 and 4 cnly
(3)23and4cnly'--' (4)123and4

10 Consrder the follcwmg factors g

Diesel engme knock can be reduced by mcreasmg |

l.  Engine speed : 2.7 Co_mpressncn' ratio

3 Degree of supercharge 4 -I.njectieu- advance
Which of the statements is/are true? e "
(1) -1, 2 and 3 only o (2)' - 2 and30nly
®) L3andd4ony | (4) 2 cnly |

02pvesar 5 IllIlIIIIIIIIIJIlIl [Contd.. 0«’
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‘When_ does ignition initiates: in a Spark Igmtron Engme ?
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11
1) Immedlately after spark
@) Immedlately after completion of physrcal and chemrcal delay
3) Immedlately after the completlon of Igmtron lag :
' (4) ‘just after completron of ﬂame propagatlon
12 If the evaporator temperature of a plant is lowered keepmg the- condenser
temp. constant, the power 1nput of compressor reqmred wrll be -
(1) same - R - (2) more STl
(3) less . . @ unpredrctable IR 5
13 Where does the !owest temp occur in a vapor compressron cycle 7
(1) condenser ' - (2) evaporator
(3) compressor o ' ’4) drrer e
14 1 ton of refrigerant is o :
(1) the SI unit used in refngeratron problem L
~ (2) the cooling effect ‘produced by meltmg 1 ton of ice S
(3) the refngeratron eﬂ‘ect to freeze 1 ton of water at 0°C into i¢e at 0°C
in 24 hrs. : .
(4) the refrrgeratron eﬁ‘ect to produce l ton of 1ce at NTP condrtron' |
15 - Wluch of the followmg refrlgerant has the hlghest critical pomt pressure ?
AV Flécn-tt S Flalel @S I'rﬂon-[" ST e
' G Freon-2‘2 o e (4) ‘Ammonia . . "
15 A hermetrcally sealed umt 1mplles
(1) Compressor: motor is’ ‘sealed
(2) . Compressor is sealed L
(3) " Refrigerant cycle is sealed
_ (4) Compressor and motor are sealed
17 An evaporator pressure regulator performs the followmg ﬁ,mctron
(1) - Monitors evaporator temp o
(2) 'Mamtalns ¢ompressor inlet -pressure
3) Keeps pressure up for system needs
“4) All of these - -
18 The condrtroned air- supplled to the room must have the capacrty
to take up : _
(1) Room sensrble heat load: only
(2) Room latent heat only -
3)- Both- room sensible heat and latent heat loads
(4) None ofthe above S -
-02/BME5 AL e ;_IIIIIII_III_IIII]IIIII [Contd....
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19 _The relatwe humrdrty durmg sensrble coolmg process S | e '
(1) increases .. . (2) decreases '
0 remams same'- @ .u.npredlctable :

20 I--Plston rmgs are made of

| (3) -all_.lm_lnlup'_l___ ;f (4) __Spl"in'g' s__tg'_ell :

21 - The addition :of ‘i 1ron ox1de to the foundry sand improves the -
(1) Bondmg -'; L (2) Green strength -
(3)° Hot strength IO _(4) Pe_rmeal__)ll_rty-.

22 Surface ﬁmsh of castmg depends upon

Q) Mould dressmg ' :_ @)y Pattem ﬁmsh 2
() Sand -comp.af?tﬂess: @ A of the above_ -
23 Core prmts are used for o

(1) Strengthen core : : .
~ (2) * Form ‘seat to support - and hold the core i place -
(3) Fabricate core . . = - '
. '(4) None of. the above -

: 24 In drawmg operauon the metal ﬂows due to

BOR Ductllrty AR - (2) Work hardenmg
' (3) Plastlclty _ . (4) Shearlng o

25 Mass. product.lon on metalllc cans are usually done by

) embossmg SR 2 coining -
3 sm_nnmg e (4) _dram.ng |

26 " An 1mportant product manufactured by rollmg is -

(1) I-section _' - (2) “Tubes .
(3) Metal Rolls : S '._ (#) - Rollers

27 A dxamond Iocatmg pm is. nsed in Jlgs and- leture because

(1) - Dlamond is- very- hard and wear Tesistant
(2) It occupres very little space _
B3 It helps in assemblmg ‘with’ tolerance on center drstance :
(4) It has a long llfe : ‘

| 02BME5A1 L e %R
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Beénch' vice is an example of*

73

28 _
M. Ng . o (2) Fixture
| (3j 'ﬁLocator e . '(4) Clamping device
29 Surgmg baszca]ly 1mpltes -
(1) Unsteady perlodlc -and: reversed flow
(2) Forward motion' of axtal speed above sonic veloclty
(3) The surgmg action due to ‘the blast of air produced in compressor
)] Forward movement of alrcraft :
30 A centnﬁ)gal pump . rs started with the delivery valve kept
(1) fully open. = .. @ ﬁ:lly closed =
3) partlally open 0 . (4 50% open. _
. Water hammer in. prpes is due 0
(1)  excessive leakage of ﬂowmg fluid
(2) bursting of pipe under high pressure
(3) . sudden stoppage of flow by the closure of a valve
(4) hlttmg of plpe w1th hammer _
32 Unit: of Kmematlc wscosnty 1s -
. (1) mfsec® . () mfsec
S (3) m/sec (4) _m2/8603 ; o
3) l{)c.rm._w minic eng- 1‘13. mal” b(.b dar < l..,ﬂ' ‘mckness is equal when
Prandtl number T :
M= @ a
@) =t @ >l
34 1Ina steam power plant the rauo of 1sentroplc heat drop in the prime mover
* - to the amount. of heat. supplled per unit mass of steam is known as
" (1) Stage -efficiency - .. (2) - Degree of reaction
- (3)" Rankme efﬁclenoy _ (4) Relative efficiency
35 I heat and mass transfer take place srrnultaneously, the ratio of heat transfer
© coefficient to the mass transfer coefficient is a functlon of the ratio of
(1) - Schmidt “and Reynolds number
(2 Schr_m_dt and Prandt! numbers
(3) Nusselt and Lewis numbers
' @ Reyno__lds'_'and L_ewi's number‘s
36 Whlch one of the followmg propertles is more sensifive to mcrease m_
strain rate 7 - s
(1) Yield st_rength R (2) Proportional Limit
(3) -Elastic Limit- =~ = - .(4) Tensile Strength
02/mmes 41 - % RN Conca..
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(1) diameter and eccentricity of the shaft
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A mass is suspended at the bottom of two springs in series ﬁavmg e
stiffness 10N/mm and 5N/mm. The equivalent sprmg stlffness of the two.
springs is nearly - :

(1) 0.3N/mm @ 33N/mm
3) S5N/mm - 4) 15N/mm

Critical ‘speed of the shaft is affected by

(2)  span and eccentricity of the shaft

(3) . diameter and span of the shaft

(4) span of the shaft

Which one of the following tolerances set on inner diameter and outer

diameter respectively of headed jig bush for press for correct fit ?

(1) G7h6 | (2) F7n6 .

() H7h6 - @ FT6

. Clausius- Clapeyron equation gives the slope of a __cixrve in

(1) p-v diagram (2) p-h diagram
(3} p-T diagram . (4) T-8 diagram

Stabiiity of freely rtailing object is assured it its centre of

(1) Buoyancy lies below its centre of gravity
(2 Gravity coincides with its centre of gravity

(3) - Gravity lies below its meta centre
(.4) .Buoyancy_ lies below its meta centre

The maximum shear stress occurs on the outer most fibers of a cnrcular
shaft under torsion. In a close coiled hehcal sprmg the maximum shear -

- stress ooccurs on the
(1) Outermost fibers : (2) Fibers at mean diameter

(3) Innermost fiber {4) End ¢oils

I a single reduction, a large velomty ratio is required. The ‘best

transnnssxon is

(1) Spur gear drive : o (2). Helical gear drive
- (3) Bevel gear drive  ~~ (4) Worm gear drive

Concepts in "'Total'Qua'lity Management (TQM)" are attributed to

() George Dantzig “{2) Taiichi Ohno .

3y W Edwards Deming {(4) Henry Ford

02mesa N cone. .03
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To compete on speed, a company must -
(1') produce a single product

(2) centralize all operations’

(3) wuse only one supplier

(4) have quick feedback mech'anisms

A product has MTBF of 200 hours and a MTTR of 10 hours. What is
its system availability ?
(1) .048 ) (2) .050

- (3) 952 @ 1.050

Which of the following characteristics is not usually associated with batch
producticn 7?7 . o
(1) products made to customer order

(2) low volume | '

(3) stable, predictable demand

(4) general purpose equipment

What is the break-even point for the following situations: Fixed cost of
product Rs 2000; variable cost of product Rs 5; price per unit Rs 10 ?
(1) 4 units _ , (2) 40 units

(3) - L4D0 units (@ 1000/ units

A relationship diagram is
(1) a format for displaying manager's preferences for department
locations

 (2) a schematic diagram that uses wenghted lmes to denote locatlon-

_ preference
(3)-. a type of schematic layout chagram that includes space requ1rements

"(4) a network that describes restrictions on the order in which work

- elements must be performed

Which of the following statements concerning a Ganit chart is true ?
(1) - Gantt charts are particularly helpful for scheduling and plannmg
large projects.
(2) Gantt charts are partlcularly helpful for schedulmg and planning
~ projects with complex precedence relationships.
(3) The Gantt chart has been a popular project schedulmg tool, but
is not widely used now.

~(4) The Gantt chart indicates where extra time is available and activities

can be delayed

IO (Conta...
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With the PERT appsaach the variance of the total project completlon
time is calculated by

(1) adding all the individual actity variances together
(2) adding all the individual activity variances not on the critical path
(3) adding all the individual activity variarices on the critical path

(4) choosing the largest variance that occurs from the pool of individual

‘activity variances

(1) The oldest data will generally be given the greatest weight.
(2) If the weighted moving average forecast is 57.3, then the ﬁnaI
forecast must be rounded up to 58.
(3) If the :most recent periods are too heavily welghted the forecast
 might overreact.’ '

() The weighted moving average is usually more accurate than a

simple moving average.
For a company that uses a periodic inventory system, which of the
following is true ?
(1) inventory is counted only at specnﬁc time intervals
(2)\/\the lorderis, for [ (hxed [quantity which raiinizes inventory costs
(3) the inventory system is also referred to as a perpetual inventory system -

'(4) the company is using a fixed-order-quantity system

Which of the followmg statements concerning the basic EOQ model is true ? .

(1) A decrease in demand will increase the EQQ value.

(2) If an actual order quantity is smaller than-the EOQ, the annual
holding cost is less than the annual ordering cost.

'(3) An increase in holding cost will increase the EOQ value.

(4) In the EOQ formuIa there is an 1nverse relationship between setup o
and carrying costs.

For a company with an average daily demand of 9 units and a standard
deviation of 3 units, a 9-day lead time, and a 95% service level, which

of the following statements is true ? ' : .

(1) The reorder point is about 81 units-
{2) The safety stock is about 15 units
(3) . The reorder point is about 96 days

' (4) " The reorder point is about 81 days

O2mvmsa o (N oma. %
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‘Which of the folloﬁring is true concerning the weighted mbving average 7
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56  Which of the following is n~ = 0asic element of the JIT production system 7
(1) cellular layows .
(2) push pioduction system
(2> small-lot production

(4) flexible resources

57 Mamtenance that involves a system of perlodlc mspectlon and mamtenance
designed to keep a machine in operation is. called '

(1) preventive maintenance
(2) total productive maintenance °
(3) predictive maintenance

(4) - breakdown maintenance -

58  Which of the following heuristics in 2 one-machine shop will always .
minimize flow time and average number of jobs in the system ?

(1) SPT
(2) .. DDATE
(3) CR
(4) FCFS

59 Al of the following "are consndered nonproductlve act1v1t1es relatmg to
eqmpment except ‘ T :

(1) setting up or breaking down a machme
(2) mamtammg the machme '
(3) waiting for workers or materlal

(4) all of the above are nonproductlve activities

66 Whose book, entitled Onal:ty is Free emphasmed the cost of quallty 7
(1) Walter Shewhart o |
(2) Phillip Crosby
3) w. EdWards Deming
(4) Joséph Juran

02mves o N e
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Which of" the following is not true concerning the ISO 9000 ? ' e ..

(1) The ISO 9000 committee establishes generic quahty standards for

manufacturing firms worldwide. _
(2)  The ISO 9000 committee is a government- orgamzatlon that is a
" subset of the United Nations,

| (3) The ISO 9000 is a gulde for using the other four standards in the

series 9001 through 9004, _
(4). The ISO 9000 does not tell. management how to meet requlrements
but does indicate what is requlred

A p-chart has been prepared. Computations show that the -average

‘proportion defective is .032, while the standard deviation is 0176 From
 this data, what are the 3- -sigma control limits for this chart O

(1) LCL=032 UCL=.085
(2) LCL=.053 UCL=.032

(3) . LCL = 0 UCL=.085

(4) not enough mfonnatlon to determme the control llmlts

A part has' a length speoiﬁcation of 2 mm with t'oleraﬁces of +' 03' mm,
The current process has an average length of 2.01 mm with a standard .

deviation of .02 mm. What is the value of, the C. ratl__o ?

(1) Virer _ :
2y 333 - : |
- (3) 1500

'(4) 1.333_'

64

65

For a facllrty with an average arrival rate of 45 units per hour and a
service rate of 60 units per hour, with a maximum system srze of 3 unlts

. which of the following statements is true 7
(1) The probablhty the system is full is .63

(2) The average number of units waiting to be served and bemg served
is 1.15 units

" (3) The average time a unit spends waiting to be served is 1.8 minutes
" (4)' The average number of units waiting to be served is .64 units -

A company w1shes to determme the proportion of time workers are idle.
Using work sampling, the idle time during 150 observatlons is 26%. If the
company wants a 95% confidence. interval, how many more observations
are needed if the company wants to be within +/-4% of the true proportlon 7

"(1) 9 observatlons E : (2) 150 observations
(3) - 312 observations . (4) 462 observations

02owesa e G2
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equipment and components likely con31der most 1mportant for location
analysis ? .
(1) land and construction costs
(2) availability of skilled workers
(3) transportation costs
(4) proximity to raw materials

68 Which of the following location analysis techniques involves a method . -
of evaluating different locations based on the load being transported and
the distance ? ‘ .
(1) load-distance technique . (2) location factor rating
(3) center-of-gravity technique - (4) transportation model -

69 A linear programming model is an example of a

- (1) probabilistic, model (2) . deterministic model -

(3)'V graphic \madel -¢h- - physical model

70  The term which reflects an acceptable proportlon of defects in a lot to

~ the consumer is ?

(1) AO0Q (2) LTPD -
3) 0OC _ 4) AQL

7L - While machining which of the following improves surface ﬁmsh 7.
(1) Increased depth of cut
(2) Increased feed rate
(3) Increased cutting speed
(4) Formation of built-up edge

72 At what rpm should a lathe be run to give a cutting speed of 20 m/ .
min when turning a rod of diameter 40 mm ?
(1) 100 rpm (2) 160 rpm
(3) 200 rpm : (4) 250 rpm

73 Petrol engine carburetors are ma_nuf‘actufed by _ :
(1) Sand casting . _ (2) Centrifugal casting
(3) Shell castlng 3 - {49 Die casting

02 Al 2o M conta..
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In decision theory, "expected value of perfect mformatlon" is the e

(1) average expected payoff '

(2) value of a decision given perfect information

(3) value of a decision without perfect information

(4) maximum value a decision maker is willing to pay to purchase
perfect information

Which of the following criteria would a company that produces electronic

www.upscstudymaterials.com
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Q 74 -Whlch of the foltowing cast.iron is resistant to attack by sea water ? e

(1) Low chromium cast iron (2) Lo_w nickel cast iron
(3) Low sulphur cast iron (4) Low phosphorous cast iron .

75 - The cbolant generally used while machining with carbide tools is .

(1) Kerosene {(2) Water
(3) Soluble oil . (4) Graphite
76 Among the following, whlch material is having hlghest machme-ablhty ?
(1) Cast iron . (2) Mild steel
(3) High carbon steel . {4 Aluminium

77  Which of the following qualifies as a precision casting process ? -

(1) Ingot casting : (2) Investment casting
(3) Sand casting = (4 Shell molding

78 Which of the following terms best describes cemented carbide ?
(1) Ceramic o "(2) Cermet

(3)  Composite _ (4) Metal

79 Hot working of metals refers to which one of the- following temperature
~ regions, relative. to the meltm;:r noint. (Tm) of‘ thn given metal on an
abbolule temperatare scaie 7 _
'(1) Room temperature : 2) 0.2 Tm
(3) 04 Tm ‘ 4) 0.6.Tm

80 In a turning operation, the change in radius of the work part is equal
~ to which one of the following ? :
(1) 1 x depth of cut . 2 2x depth of cut
3) 1 x feed . @ 2 x feed .

81 Wlnch of the followmg abraswe matenals is most approprlate for grinding
~ hardened tool steel ? .
(1)  Aluminium oxide - (2) Cubic b_oron nitﬁde
(3) Diamond _ (4) Silicon carbide

82 Of the following processes, which one is noted for the highest material
removal rates ?

(1) Electric discharge machining
(2) Electrochemical machining
(3) Laser beam machining -

(4 Plasma arc cutting

02?1_3M_$5__-_A]' - - s IR (conta... oe
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b‘ 83 Which of the following are advantages of die castlng over sand casting ? e :
(1) Higher melting temperature metals
(2) Higher production rates
(3) Larger parts ¢an be cast
- (4) Mold cannot be reused

84 Which of the following processes for the new ceramic materials =
accomplishes shaping and sintering simultaneously ?
(1) Doctor-blade process (2) Freeze drying
(3) Hot pressing ' (4) Injection molding -

85 Which of the following abrasive materlals is most approprlate for grmdmg _
steel and cast iron ?

(1) Aluminium oxide - (2) Cubic boron nitride”
3) Dlamond B i - (4) Silicon carbide

86 Se_am!ess tubes are made by

- (1) piercing operation - , (2) hot forging
(3) poWer rolling Y none of the above

87 In electro-chemical milling operation, the gap - between tool and work, -
kept is of the order of _
(1) No gap - . (2 0.25 mm
(3) 075 mm . (4) 1_?.5 mm

88 The cutting tool used in the spark erosion machining process is called "

(1) Arc (2) Capacitor

(3) Electrode - ' (4) Dielectric
8% Gear teeth vernier is used to measure

(1) Circular pitch . . (2) Depth of tooth

(3) . Tooth thickness _ - (4) Pitch line thickness
90 1In blanking operation, the angle of shear is given on

(1) Punch (2)  Die _

(3) Both punch and die - . {4 None of the above

9] Drilled holes and honed holes could be de51gnated by which of the
following grades ?

(1) H, H, 2) I—I H,

®) H, H, 4 H, H
-9 .The processes are commonly used for producmg powder

(1) Atomization ‘ - (2) Reduction Process

3) E]ectrolytlc process N (4 Al of the above -
Qe ||||||||||u|||||||| (Cont..

www.upscstudymaterials.com - -



93

www.upscstudymaterials.com

electricity 2

© (1) Carbon dloxlde o B (2) Pure water

.'(3) Nittic acid - @ Natural'sas

94

95

96

o8

99

'Centrahsed collection dewce for. generatmg power from the Sun is called
- (1) Fuel cell ' ' (2) Power tower
_'-_(3) Solar collector ' _ (_4_). Solar photovoltaic_ .

-The ﬁJture growth of large scale hydro power plants in the developed

~world probably will_be limited because : -

(1) the release of impounded water - alters stream flow patterns
N0)) inost economical sites are already used '

(3) reservoirs eventually filt W1th sediments

'(4) all of the. above

The nodal agency for coordmatlng the energ:,y conservation actlvntles
under EC act in India is

(1) Bureau of Indian Standards

(2 Bureau of Energy Eﬂiciency
- (3) Bureau of Energy Education

@)\ /Burean ot E'inergv and Irmmuxeni

-_What type of energy is denved from heated ground water ?

2 Solar energy ' " (2) Geo-thermal energy
3) Nuclear energy o . (® OTEC ' :

'Important waste management techmques ;
- '(1) Disposal-biodegradable .(2) "Recycling

(3) Lanclﬁlls - (4 Al of the above'

.'An electrlc heater is left on for 30 minutes. During thls time it uses
1200 W of _électric energy. The total cost of the electrncnty Wlll be if.

electricity costs 7 paisa per kWh

(1) 252 paisa - - _' (2) 25200 paisa

(3) 4200 palsa ' (4) 4:2 paisa >

100 What two gases. are typlcally combmed in a fuel cell ?

(1) Hydrogen and mtrogen o (2) Hydrogen and oxygen
@) Oxygen and mtrogen -(4) Helium and nitrogen

www.upscstudymaterials.com

:;I'__What else does hydrogen fuelled fuel cell produce other than heat and e _
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