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AG AGRICULTURAL ENGINEERING 

Durario11 : 111rce Hours J1-ftuimum Marks : 150 

Read the foil on in~ instructions caret'ully 

AG 

l. Thi~ que-.tinn paper contaJOo; 16 printed pages indudin£ pages for rough work. Plea~e check a ll page~ 
and repon (hsacpum.:y, if any . 

2. Wnte your registration num~r. ynur name and name of the exammatann centre Jl the specified 
loc:Jt1nns on the tight hall of the ORS. 

3. Using HB pencil . di!rl<cn the aprropriate bubhle under each digit of your registration number and the 
leuc~ t:nrre:-.pondmg to your paper code. 

-.1. All the quc!'.ti ~ms in this question paper are of objectl\·c type. 

5. Questions must be answered on Objective Re->punsc Sheet ( ORS) by JaJ!,c::nmg the appropriate 
hubhlc (marked A, B. C. D) usang HB pcnt: tl U~1;1 inst the question numhcr on the left hand c;adc nf the 
ORS. Each quf'slion has only one correct answer. l rt case you wish to change an answer. ernse the 
old nnswer completely. More than one :m:;wcr bubbled agamst a qucstum w1ll be areateJ as a wron,l! 
.mswer. 

6. Questiou., I thrnugh 20 ..tre l -mark que:;tinns and quest1ons 1 1 through 85 are 2-mark qucslmn~. 

7. Que~taon ... 71 thnmg.h 73 I'> t>nt: set nf C(1mmnn data qucsltnns, qucsuons 74 ;,and 75 as another pair of 
common data c.jucstann-... The que tiUit p01i rs ( 76. 77) !78. 79). (SO, 81) ( 8:2. 83) and (8-+, 85) arc 
quL-stmns wnh !Joked answc~. The an~wer ro the ~cond question of the abtwc p;1in; ~\ill depend on 
the an::.\\er to the fir.t gue•;t1Qn nl the r;Jir. If the fi rsl queslion in the linked p<lir IS wrongly anS\\crcd 
or i " un .lltcmpted then rhc Jn-.wcr to the second quc;Sl)()n in the p;~ir will not be evaluated. 

8. Unattempted questions wi ll ~;arry zero marks 

9. NE<;A 11 VE 1\lARKil\G. for Q. l to Q.20. 0.25 m<uk will he dcdw.:ted fot l!ach wron~ answer. For 
Q.21 to Q.75. 0.5 mark will be lleuuucd fnr each wrong answer. For ahe rau-s of questions wllh 
linked an,wers. there will be negJtive mark!> only lor wrong answer to tht: flr-t quc. .... uon. 1.e. for Q.76. 
Q.78. Q.80. Q.S::! and Q.84. 0.5 mark wall be deducted for each wrnn~ an.;wer. There b no negatavc 
marking for Q.77, Q 79. Q.S I. Q.83 and Q.85 

I 0. Cakul:~tnr without data connectivity IS allowed in Lhc cxammallon hall. 

ll. Chan ... ~mph sheeu, and table!~> ;ne NOT allowed tn t.he ex ami n<HIOil hall . 

l :2. Roul!h work can be done \Jn the question paper iLc;df. Add iaional blank pages arc given at Lhi..: end of 
the 4UC..<.,tJOn p;aper ror rough ~ 0 1 k. 

lfi(J 
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MAIN PAPF.R- A(i 

Q. 1 - Q. 20 carry one mark each. 

Q.l 1r fcx) i:. ;1 perfect normal drstribution with me.;~n and st:~ndard de\1a1ion ol:; :md I respecuvely. 
then the value nf th 1 fnr x = 6 j<; 

IAIO.l~-1 IBI 0.2~2 (C) 0.48~ tD) 0.5~-l 

Q.2 
Eigenvalues of the mat1 ix (:! I ):m; 

1 3 

IAJ 1 and 2 ( Bl l and 1 (C) l and~ tD)::! and J 

Q.3 I lr/ ~ cos fJJO 
lntcgr:Hion of J · , l'i 

0 I - eos 8 

(t\}0 tBI ff{"2 (C') I (D) tr 

(). 4 A fum;t ion f(x) is e\aluated as L. 1.5. 2.2 and J.4 ut fou r \'alues of x ha,ing intervals o f 0.5. The 
area unde1 rhe curve I (x) using trapezoidal ntle is 

(Al 1.95 tBl2.-t5 (C) 2.95 (D) 3.45 

Q.5 If log.(y) = -x log.,( X) , then the maxrmum value of y is 

I 

< B 1 e ,- CCI e ~ 
· I 

D l e • 

- -Q.6 lne cmss product o t ' = 2i + j and v = i - 2j + k 1s 

(AI i j + 2k (Bli - .:::!j + 5k 

Q .7 Inver!.c Lapl a~;:l! Tnmsfonn of 1/(s- 2!: is 

(A} exp(2t) 

(C ) 2t cxpH) 

Q .8 
Snluuon of the ordinal ) J Jtfcrcnli.J I CCJ Uat inn 

eM \ = Jo .. t3).>. l + 4 .\ 

(C) y = Jl213).\ ' 4r-tk 

(C) i - 2j i k 

( Blt cxp(2l) 
(D) 1: expC![) 

dv .r! + 2 
- ·- = --IS 

d\' y 

IDI 2i 4j 

(B) .v = Jr2n> r 3
.,.. ...J..\ + k 

( 0 1 \ = ("2/3).r
1 + 4\ + k 

Q .9 The a1CL1 oL1 m<:~p ploued to a scale of l :JOOO measure:. 9069 .. 17 mm1
. l ne :!0 m chain used tor this 

survey was shall by 0 .:! m. lllc true land ;:~rea it represents is 

(AJ 83281 m~ ( 13) 8::!449 m- (C) 80808 m~ fD) ROOOO m~ 

Q.l 0 To mca~ure the difl'cn:m.:c in tcvel pre.:isely between two points ' ' Hh a lc~·cling m~trumem hav tn~ 
coil i mat ion crmr. the methvd to be U ~L"-d ts 

Afi 

(A) re1.irn'k.:'al le\eling 
CCI ~ompuund k vchng 

r B l~.; hed. lcvcli ng 
t D) profile leveling 
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:!OOl! MAIN PAPER-AG 

Q.l l Three catchments A. M and F ea.ch having an area of 10,000 km~ are '>lluated in an and zone. 
mountainous region of a l~!mperate zone and flat rcg•un of a tempcr;1te zone rt.-specuvely. 'Inc 
desirable number o l hydrometenrolngJcaJ stauon' for lh~c three catchments. N,. N\l and NF 
1espe.:tin!ly will he ~uch that 

Q.l2 The l"ol IO\\ ulg design paramctc.:r::. nf contour bunds ~anstructed on a l.tnd ut" Jf'k !>lope are £Hen: 

V. I. = I .2 m, base width = 2.5 m. top width= 0 .5 m, height= 1.0 m. As~un11ng the length for side 
and l;ueraJ bunds as 30'l of the length of contour bund~. the land ;u ea lost due to buncling is 

<A) 0.156':'~ <Cl 10.8Y.i 

Q.lJ 11u: percentage of husk, bran and bran oil received f1om rice milling arc respectively 

(Al ~0. 5 and :'.5 
(C) 20. 5 . .t.rlcl 40 

1 B) 5. 10 and 10 
(D) ::!0, 10 and ::!0 

Q 14 In order to trccze a f1uiL j uice its the1modynamic tempcr.1ture is 

(AJ higher than the freezing point of WOJ tcr 
(B) below the freezing point o f wate r 
(C) equal to the freeztng pmnl nf water 
(0) dependent upon Lhc water content of the fru•tJu ice 

Q. 15 When a su~pcns10n of mic.:roorgan•o;m j-. heated at constant tempcr.:~ture, Lhe reaction kinetics of 
decrease in the numher of the organi:.m 1s 

lA) IJnC.I f ( B 1 c:xponenli.JI tC) paJabolic \ DJ hypt!• bulit: 

Q 16 Water activity e,a,.) is a rOJtio of 

(A) vapour pressure of \VJter to partial prec;sure of '"ater in the product 
( 0 1 parti.JI pressure nf ~ ater in •nr to pJnt.tl pressure of Jlr at s~ t urarion 

!C l > •tpour pressure of walcr in equilibrium wil 11 the tuod to 'a pour pn:,sure of pure water at the 
.,;unc tempe• aturc 

I D) .... pour prr.;SSLJre of pun; water to vapour pressure or water in equ•libnum with food 

Q. I 7 Two hnks OA J.m.l OB are connected by a pm J<11nt a! 0 such that L AOB io; 144 ' . If the di ::~meter 
of p1n Jmnl j , d and th~ nngulat velnc •ty of each lmk is w. then the ,·elocit} of rubbing at the pin 
joint 0 v.hen the lmks move in opposite directions is 

lA) 0 (8) wei (C) '2./5 1t wd \D) l/2oxl 

Q. 18 ll1c essential requirement for turning 10 a puwt:r tiller IS at:t:ompll~hed ny h:tving 

(A) hoth the wheels ns to\ved wheel-. 
~RI only one wheel ddvcn by the engme, ~hile the mher wheel is OJi ways free to rotate 
1C' I one of the whecb disconnected from the engine at the time of turnin!! 
1 Utthe ~<~me me~hani'm as used in a rc.nr wheel dnven tractor 

Q.l g The: run~; non of a diflerential Ind. used in a re:u ~heel c.lriven tnu.:tor i~ 

< /\) to npcn1te both Lhc rear whee b. 01\ the same ~peccJ 
tBl to operale both the rear wheels J t differential 'peeds 
( Cl to npcrute both the rear wheeb :.ll lhc same Lurquc 

(D) ru C\Cnly tli~tribute the pl , \H!f to both lhc wheel~ 

J.l t6 
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MAIN I'Al'f.R- AG 

Q.20 'llte nature of variation of tracli ve e-fficiency t TE) with wheel slip (S) in a rear whc:el driven Lractor 
IS 

(A) (BI 

TE ~ TE _/ 
s s 

(C' l tDl 

TE ·~ TE / 
s s 

Q. 21 to Q.75 carry two marks each. 

Q.21 The c;;nm:latJon analysis bctwct:n X and Y variJ.bles assuming the parabol ic relationship revealed a 
nonhne:~r \:orrelaLinn coefficicm of 0. 98. 'TI1e percentage of the total variatiOn thnl remains 
unexplaml!d by a!-.-.umrng ~~ rarabohc rclaLion<.hlp between X and Y i~ 

tA) 2.0 (B) 9b0 (D) 10.0 

Q.22 CyclOid is formed by x..:;. ll((} cos 0) and y o(l- cos 8) . The o:;urf.Jce area of the cuf\ cd plane 

obwmcd from the rutat1on ulthe cydnid around x. axis is 

16ffo' 
( A)--

3 

Q.~J If one bucket contains 8 red balb and 1 black ball s and another bucket conlam<o 7 1ed balls and J 
black balJ.i, the probability of having J.l least QllC red ball lrum drawtngS of 0111.' b;1!i from each of 
the two buckets is 

!Al0.94 (B) O.o-1 tC) 0.56 {0) 0.38 

Q.2J In a factory 30(*" nl the m;.rt:hin!!'> are :J'>scmbled by robots and 7W1- are ;.~sscmblcd b) manual 
labour. Reliahality of the lir:-t tyrc of machine!> i.; 0.9 Jnd that of the "ct:nnd type ol machines i<:. 

0.8. One piece or m<Khine \Vrt:> found w be reliable. The prubability of the machine having been 
assembled by robot is 

(A> 0.3:!5 (B)0 505 (Cl 0.675 (D) 0 835 

Q.Jj Pl 

lr L(x-n;)~ h:tsJ minim;1atA. then A istheJruhmetic me.annf thcsenes 
; I 

1 1 1 I 
(8)-+ -+-+ .... +-

a, a, o, a,. 

I l I ~·• l {CI---.,--- ... +(- 1) -
rl1 ( 11 a, a,. 

!D) a +a, "'"tl~ + .... +a~ 

Ati 
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~OO!l MAIN f>API:.R- AG 

Q.~ d\· 
c- ! f h d"f"f . I . 7 ~ . . ~o Ut tnn o t c 1 erenlla equ:uwn ---- ~· = e ts 

d\" -

( B' ,, l fc 7 ' - ( Cle' ) ' I 

{D) e'LCe~ 1 + (6e' )- 1 j 

Q.27 A dayey soil ha'> a field capacity of 0.38 m~ nt-~ and wilting point of 0 .24 mJ m 3. If the specific 
weight of the soil is I :?..75 kN m-' and the effc..:ttve root-zone depth ts 0.8 m. the available moisture 
holdmg capacity j-. 

~All5.6 cm (B l 11.2 c.:m (CJ 1.1:! em m1 :!0.8 em 

Q 28 A nmo,. of 150 L s 1 was supplied for 8 hours from a tank to inigate ~ ha of land. ll was found that 
the actual delivery rate at rhe farm was le~s than 150 L s 1

. If the conveyance loss was 864 mJ and 
percolation and runoff los..<>es in the field wer~ 2.$0 and 760 m' respe'-tivcly, the water application 
cff1cienc.;y of Lhis system 1s 

lA) so~ ((") 77% W )71% 

Q.29 The r~l iiO\\lng dat:t were obtained from an agric.:ultural land rcywnng a PIJ'C dratnage syMern for 
groundwater ~onuul: 

Hydraulic conduc.:uvity = 8.3 <:m h-1
• drmn:tbk porosity = 5~ . react ion factor = 0.31 per day and 

equJ\·alent depth tu the impermt.:able layer= 2.3 m. 

The dram spacmg computed by the Glovcr-Dumm formula will be 

( B) 190 m (C) 50 m (DJ6 m 

Q.JO A ti le.; drainage sy~tcm dtaining 1~ ha flows ;:t ! tl1t! J estgn cap.!ctty for two JJ}'l> 111 response to a 
~torm. If (he system is l.lc~igned using a dtatnage cuefficient of 1.25 c.:m the amqunl of water 
remo\cd lrom the dr..tinag~: are<l during two day:- 1s 

(Al 150m' rB) 1500 m' (C') 30 m' 

Q 31 The analysts of maximum one-day r.unfall in a cny mdicarcd that a depth of 280 mm has a return 
period of 50 years. The probabilny of a one-<hy r.:tinfall depth ..:qu.tl ro or gre;.~tcr than :!80 mm in 
the L ity occuning two ll mes tn 15 !>UCce-;siH: years is 

fA\0.032 fB) 0.3~3 rC) 0.04:! 

Q.31 \ C..!H.hmenl \\ ith o.n :-~ren of 756 km: h;~s a 6 h ttn il hydrugtaph \Vhtch.., tnan~ular ~tlh a b;~sc of 
70 h. ·nle peal-.. dischmge or dirc.:ct runoff hydrngraph due to 5 em of r<unfall excess in 6 h I rom the 
cllchment i::, 

ft\l60m'o;; 1 

Q . ."U A 50 g L 1 : .. olution of :.~ tr:.~cer ''.:as dischJrged mtn a stream at ·• uHhtam r;Jtc of 20 mf~ -.·1. At a 
dn\.\man.:.am sectinn. the tral.'er w<.ts. completely mixed and illlaml!t.l an cqlll ltbuum Lonccnlrallon of 
I 0 pano; per hi Ilion. Assumin!' the b;:~cJ.:¥rnund concenlr:Jtaon as zeru. lhc -.ueam Jt.,charge is 

lA)l00ml s 1 t Al ~00 m' s 1 (!Jl 1000 m' :-.·1 

Q ~~ 'I he vekxity of now of Wlltc:r thmugh a UlC'p inlet pipe s.piiiW:.t)' is 4 m 'I and lhe rrit.:tion lO!>S 

codficient is 0 l :!. Maxi mum slope that can he prnvidc:d to the r1pc tu mmmain pape flew. ~.:undnion , .. 
!A) 8.9'J (B)9.8't (C) IO.Y,i 

5/il• 
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~OilS MAIN I"M"F.R- "G 

Q.35 If W is the width of a bench terrace constructed on a land of slope S. then the drop CD) between two 
cunse~utt\e bench terraces for a riser slope of Yl : I is gtven by 

tA) D = WS/( 100- Sl 
(C) D - ::!WS/(200- S) 

<Bl D = WS/t~OO- S) 
I D) D = ~WS/t!OO Sl 

Q.36 A cemnfugal pump deltvers 0.03 m3 ~-• of water thrnugh a 100 mm <.hametet p1pe w a vemcal 
height of 1 ~ rn front the centerline uf the pump. The pump is mstJIIcd 6 m aoove the '' alt:r level i n 
the sump and the he:ld lo.~:. in the pipeline is found to be 5 m of water. If th4: o-..erall efficu.:nc.:y ts 
nc,~. the powt:r n.:quired to run the pump will be 

(Al7 36 k\V tB) 10.2:! lo-W (CJ S.l8 kW (D) 5.89 kW 

Q.J7 A double acLin!! single cylinder reciprocaung pump has a cyl.nder di;tmcter or ISO mm and stroke 
300 mm. Suctton and deltvcr} heads for the pump are 3 and .30m re!.pecrively. lf the pump delivers 
O.Ol033 m 1 s 1 of water at 60 rpm, th~: percentage slip is 

(A) 97.43 (B) ! .57 (C) 2.57 

Q. 38 ln the Moody diagram. the third parameter is ~!D. Here, E is 

(A l the equivalent uniform <;and grain roughness 
(B) an arlmranly cho~cn roughness magnitud(! 
(C ) median MZC m a non-unifonn sand grain rnughnt:~s 
(D) meJ.n height of the actual roughncs~ uf commerctal p1pcs 

(D) 0 .0:!57 

Q.31J Atmosphenc pre!>surc ;u :1 place is e4ual to l 0 m of \\'<Her. A It quid h:1s n 'P<..x.t fJC weight uf 1::! ~r\ 
m· 1 The <lbsolule pressure at" pmnl ~ m below the free surface of hqutd tn kPa io; 

(AI :!.4 W ) 12A tC) :!~.0 (D ) 112. 1 

QAO The \\etght o f ..1 hnllm\ ~phere is 100 N. f f it t1oats in w.ltct JUS! ful ly submctged. the e:ucrnal 
diameter of !he sphere IS 

(A) l l :!rnm CBl113 mm I D) ~15 mm 

Q.41 The thennal conductt \ ity n l J comrnun meLJI u-,ed in f3brication of food pro~:esstng cqutpment is 
gi-.en as 120 BTU ft ·• h 1 Jl· 1

. 1llis value in J m ., s -I K 1 will bt.: 

(A I 2.0~ I 8) 20.8 IC) 208 I D) 280 

QA2 Fnr fnuds whtlse comrxl"""'" IS known, !he fulluv.ing equ~tt ion holds gtX>d 
Cr; l .-1::!4 111c + l.5Q4 mp + 1.675 m1 + 0.837 m~+ 4.1R7 mm 

\\ here, Cp is spectfic heal m !..J kg-1 K-1
• and TI\:. mp mr . m~ .t. m,, are rna"~ fracuons uf l.'arbnhydr.ltes. 

proleins. fats, ash & moislure. rcs.pecuvely. 
The ~pecific heal of a food containing 40c.t c;:ubohydrate!), 20CiC r>rotem. 10~ lat. 5c7c ash and ~5c,1 
moisture v.ill be 

CB) 2.14 (C)4.:::!1 (0 J6AI 

QAJ Potatnes 1re dm;d from 14r1- In 9Jit lotal ~ulids . Con~ideting 8~ p<.:cling lu.,ses, the product yield 
lmm one lonne of r.tw potato v.11l be 

r f\) 10 56r.f (C) 15.:::!5'i1-

(1116 
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~OOS MAlN PAPI:R- AG 

Q . ..W Heated our at 50 "C :1nd lO'l relative humidity is u~d to dry rice an a bm dryer. The :ur leaves the 
bin under ::.aturated condition. The currc:-.ponding dala ror humtdlly r.HIO as re.ad from the 
psychnmetric chan are 0.0078 and 0.01 9 !..g water per kg dry aiJ . The amount nf water removed per 
kg of dry air wi ll be 

~A) 0.011 ~ kg {B) 0 02 1 kg trJ 0. 1 I:! kg {D) O.l~ l kg 

Q...l:'i One huttdrL-cl ki log:ram of a i'ond gram 1S dncd from 181.1 wb to I Jlf( v.·b moisttJre content. The total 
amount nf water removed from the gram as 

tA) 6.8:! kg (BJ 6 28 kg (C) .'l.75 kg (D) 5.57 kg 

Q.46 The velocity of" fluid in a pipe A or diameter 0 is v m s·•. llw-. p1pe 1s cnnn~Ltt!cl \\ uh another ptpe 
A of diameter 20. Reynold'" number in p1pe A in relation to pipe B l'i 

C -'\)\arne (B) half tCl double (D) triple 

Q.47 Mill- and rapcSL"t:d nil are flowmg in ptpes of 5 em diameter v.uh the ~arne flow velocity or 3m" 1. 
Th~: clenstltes of mtU. and rapeseed 011 are lO~O ::md 900 kg m·1

• respc~!i vely. The vis<:osity of milk 
~~ 2.1 \ JO ~ N :- m·~ and that of mpcsccd oil is liS x 10 1 N s m·~. '11tc \Jlue' of Reynulds· number 
for milk and rapeseed oil will be respt.'Ctivcly 

(A) 7.i571 and 1l .W 
(C) 73175 and 1144 

(B) 1144 and 7357 1 
(D) 141-land 73571 

Q . .J8 'lbc htgher and luwcr tempe-r.nurt:s in a refnge1ator working on re-verse C'amot cycle arc 35 "C and 
-I 'i C rcs~~livety. The capJcity of the machine is 35.16 kW. 'llle power required wil l be 

iA) 8 1.6 1- W ( 8) 68. 1 kW tCJ 8.61 kW (D) 6.8 1 kW 

Q +9 Tile re..,ult.\o of o;ieve anal ys.~s of a food powder Jre presemed 1 n tile follov.. mg two t.ah1~. 
T01bfe- l. 

Sieve apenurc i1-tm l Ma's retamed r%) 

12.5 13 .8 
7.5 JJ.6 
4.0 35.~ 
:!.5 12.8 

0.75 ... 6 

Tonie - ~-

A \.Cragc di:.mclcr of rartkll's, u MJS.., n:wmcd nn the steve. I d) (X): 0'< 
(l.tm) xc··n 
0.375 4.6 1.7:.!5 
1.6~5 t:.s ::!0.800 
3.:!50 35.:! l l4A 
5.7'i0 33.6 193.:! 
I 0.000 13.8 I ~8.0 

Tnt;ll 100 +68 125 

' J he m;ass me:1n diameter i..lf the s.amplc will be 

A) f!A-6 ).lm <B) u..t8 ~tm (C) 4.86 ~lm (U) +.68 !--(m 

Q.50 A sphcrir.:altank of 2 111 diameter is lilted wi[h an edtble nil ol :-.pt•cifil g1a\oily 0.92. rr the pressure 
mca,ure.tl at the highest pouu in the wnk is 70 kPa. the 1otal prcs.~urc r 1-P:J) m the t:mt... " dl he:! 

IAI S0.5 1Bl 85.J (Cl 88.1 

7/J(, 
www.examrace.com

http://www.studentbounty.com/
http://www.studentbounty.com


Q.51 Peas which have an average diameter of 6 mm an.: blanched to give a tempe• ature of 85 ">C :tt the 
cenrrc. The iniual temperature of the pea 1s 15 °C' and temper:uurc of the hot water hlan~.:he1 1s 
95 °C. The thermal conductivity. specific heat r.nd dens•t)' ot peDs arc O.J5 W m 1 K 1. 
J.J IJ J..g 1 K 1 and 980 J...g m 

1 
respectively. The hc~t lransfcr cocffic•ent i-; l~OO W m ~ K 

1
. It the 

\'aluc of l·ourier number ( Fn) is O.J2. the tune of blam.:hing v. ill he 

(AI 2b.6 ~ (B) 16.0 ~ <C) ::!0.6 s {D) :w.o ~ 

Q.52 The \lSC.:CISJI)' of mllk a[ ::!1 · cIS :!. l X w·) Pa and its den~rty .il th ts temperature i~ 1029 kg m-1
. 

Milk flows at the r.tlc of 0.1 ~ m~ min·• in :t :!.5 cm dtameter ptpc. AI 21 °C'. the now of m1l!.. will b~ 

..\) ... tream line 
CCltr.tnsltmn 

(B) laminar 
(D) turbulent 

Q.53 A ~.:ork -.J.~b uf 100 mm thid.nes~ 11 :1:. on~ lace at 12 oc and the other face at 21 "'C. If the mean 

thermal conducuvity ck) nt 1hc cork ts 0.042 J m 1 
l' 

1 K ' . the mte of heal tram.fer (1 s-1
) through one 

m~ of the wall will be 

(A) 13.9 (B) 9.3 tC) 5.0 

Q.54 Melllanical separ.Hion is tl ivided into 

(A) cleaning, sonmg. s1ev1ng and fil tration 
(B ) grading, weighing. !-Itt:\ •ng and faltration 
((") ...cdi rncntauon. centri rugatwn. hhrauon and sie\ ing 
(DJ sedtmenratinn. ccntn fugauon. cleaning ~nd ~rcvmg 

Q.55 Followmg two group:- or cqUt pmt!nl and their working pr1ndples ur purpose arc g1vcn 

Group- I ---+------=G,:..ro~u:=.JP- 11_. ________ --i 
(i) pneumatiC conveyor (a) air blnwang or "uctJon 
(11) hammer mill (b) reed grindmg 
(iii) cyclm1e separator k) centrifugal for<.:c 

'------'-("-iv_;l _ __.P:..::'..:.,;.:....nomctcr _____ _. __ r...:d;.;.J~ stress I sttain me~t!'urem.;.;..,;.;..'n.;.;.I ___ ....J 

Jdc11l1l} the tncorrecr p;ur 

CAli-~ (B )u -b (D) I\'- d 

Q.j(J A smgle plate d ry type clutch 1s to be designed for a tr:lctor t:ngme to tran:-mn th maximum torque 
with the l l)tlowing data The torque dcvelopt:d by the engrnc at governor· ~ maximum = I ~5 N m ; 
the engine torque rcscr\'c capacity = ::!0 pcn.:cnl; codftclent of frKlton = O.J; maxtmum lacing 
pr~ssure = 0.1 MPa. Considl.! ting uniform pressure. if the outer d1Lttnclcr nf the pl:l!e l'i 1.5 ume-s the 
inner diameter, the outer diameter or the pl;ltc v. iII be 

<A) 165.38 mm <B) 224.4(, mm (C) ~38.50 mm j 0) 300.5::! mm 

Q.57 A :!0 k W four ...,lrnkc cycle d1esel engin~ is running at ::!.t-00 rrm and m.tintJining an ignition delay 
ol I !:::1 during combLrsllnn . When the cngim: 'peed is reduced hy ~5 percent. the igmtmn delay 
increases b)' 4°. If th~ sp!!utic luel consumption i:-. 0. ~0 kg kW 1 h-1

• the pen.:cn1 ~h . .mge lit the l ucl 
con~umptinn dunng the L~bm~ cond1t1nns of ~ombushnn ~~ 

(A) 37.0 (B) 38.64 CC) 61.36 
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Q 58 The followtng d:ua LUrrc~rond to the height-wetght rmw (H/W) in mm k!(1 of a population or six 
agnLult\mtl workers en11-'loy!!d 1n the operation of a manually operated weeder. 

TI1e dimcn ... 1on of the operator corre:-.punding li.J the lifl h- percenule of the pnpulauon ts 

fBl :w.-+9 (C) :2 1.99 (Dl 23 .25 

Q.59 One kilogram of mr IS ~ubJec ted to polytropic compression f10m J \•olume of 28 m' and a ptc-.sure 
nf 101 kPJ to a volume of 2m} and pressure of 2 MP~1. 1l1e external work required 10 make this 
compression possible is 

(A) 1.66 MJ (8 ) 2.93 MJ (C) 3.04 MJ ID) 8.£}2 MJ 

Q.60 A !1ail mower is operated usang the PTO power of a tractor thwu,gh a hcvel gear dme. The Lr..tctor 
forward :-.p!.!cd is I 0.8 km h ·• . The velomy •.)f the nail rtp with respect to the ground i" 18 m s-1 

• The 
length of each tlai l is .WO mm and the d1ametcr of the :.haft call)mg the fl<.Hls 1S 100 mm. If the 
1.rac10r PTO speed is 800 rpm, the required bevel gear red uc!lon JS 

{AJ I 13 tB) 2.00 (D) .2.5 1 

Q.61 The torque exerted on the crankshaft of a two stroke enE!ine is gi\.en by the equation 

T (N rn) = 450 + 30 sin 20- 90 cos :!8 

whete () j., tht.: crnnk :tngle Jisp]acemenl from the inner deJd centre ff the resisting torque IS 

constant. the fXl WC I uc\'cluped by the engine at a &pecrl or 1500 rpm is 

(A) l~ 50 k\\' !B) 15.30 kW (C) 70.69 kW (D) 135.00 l W 

Q.62 In an epicycl ic gear twin. an am1 can ies tv.o wheels and B having ~~ tc.cth and 10 teeth 
rc)\pcctivcly. If the arm wtates 01t I 00 rpm in the clockwise ducction ah~wr the centre of the whc.cl 
A wh1ch is f1x~, then the .-.peed of \\ heel B on its O\\ n .n1s is 

lA) :!0 rpm. anll -dKkwi~ 

( C') I SO rpm. do..:kwise 
(B) 25 rpm. anti clockv.tse 
(D) 2:!5 rpm, dock\\'1Se 

Q.63 A tracto1 d1 awn seed broadcaster is operated ..tl I O.R km h 1. The broadca!>lt!r has a horizontal seed 
plate locatecl insttlc the hopper above the g round level. l hc dJ:Jmeter nf the plate i ~ 300 mm and its 
angular vel<ll: l ty IS 80 r.:.~d s-1

. It the ;m rc~tstunce is neglected. the rc!-.uhanl velocity wllh v. f11ch the 
::.et:t1 ma. ... s is ;1pproaching the l"urrow 3 sc~onds .tfre r its reka'e from lht: hopper lS 

(A) 29.40 m ~-· (B) 30.5~ m .~- 1 (C) 31.75 m s- 1 (D)-HAOm-. 1 

()_6.:1- The different ial equation of motion for a si ngle degu!e of freedom mass-spnng dampc:<l :-.}'stem is 

,d'x .lL\ ) 
8-- + :>- t I~\ = ( _ rr the units of mass, lcnl! th and time ;1 re kg. m. and s rcsp..:t: lively. the 

tit dr - • 
OJtural frcqucn~.:y of' 1bration i<; 

(B) 0.52 r.Jd s .1 (D) 1. 83 rad ~-

Q 65 A four :-.trokc cyde eng.ine has the fnllowing valve events: inlet \alve opens ..11 S'J before HD\, inlet 
\:Ji\c doses at 5511 afler CDC: nhaust valve opens at ~711 befo1c CDC: c\haust 'alve dnst:s .u 1211 

.:.~her HDC'. If the engine runs at :moo rpm, the time in millt -:.e~~lnd~ dunng "h1ch anlel ·md t:xhaust 
'~11\cs remain chN:d simultaneously is 

< Bl 11.50 1 D1 SO.G7 
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Q.66 At an engine throttle position of 75 percent. the h1gh 1dle speed of the engine 1s sh1fted by 200 rpm 
toward"> the maximum wrque position. If the engine is mainwining a uniform speed of 2-t75 rpm :tl 
a given load. the go\ ernor regulation is 

{A) SA: ?f (0 7.77 ~ (Dl 3.88 Clf 

Q.67 A t.luuhlc actmg hvdraulil.: t:yhnder has J piston d1ameter of -+0 mm and the rod diameter equal to 
one half the p•~ton diameter. Fur a conMant prc~sure of 4- MPa, the difference in load carrymg 
capacity betv.·een extension and relractton 1:. 

<A) 0 kN (B) 1.26 kN (C) 3.77 kN tD) 6. ~9 kN 

Q.G8 A hydr.:mlic motor J~ei ves a now rate o f 7'2. L min-I ;J[ a pre .... ~Ule of I::! MPa. The ffiOIOr speed is 
800 rpm. If the motor has a power luss of 3 ~ W. the actualtorqu~ deltvered by the mmor 1s 

(A) IJ6.08 N m (B l 17 1.8<> N m (C) 204.62 .1\ m rDl 26~ 84 N m 

Q.69 A multi<rop thresher was tested utilizing power from a tractor PTO shaft and the fuel consumpuon 
rct:ordcd was 4.5 L h 1

. The brake thermal efficiency of the engine is 32 percent and density of 1he 
fuel having a heating value of 40 MJ kg I is 825 J..r m 3 . rr the transmission loss from lhe cn~inc to 
PTO drive is 5 percent, lhl! power consumed hy the thn;shcr is 

(A) 8.66 h..W (B) 12.54 kW (C) 13.:::!0 1.. w (D) +1.25!.. W 

Q.70 A fam1er w1shes to conslruct a 5 m' capac.: ily b10gas plam with a cylind11Cal digester. Tht! depth of 
lhc Lligc~tcr heluw the ground level is restnctcd to 5 m. A!.>sumc lh.tt 1.0 !..g nr I,;IIW dung produce\ 
o.u~ m I of gas per day and thal the ,,ul!.. density nf wcl CO\\ dung is I 100 kg m-). H cqu::ll :Jmnmu nf 
water on \'Oiume ba.., is is added to the dung for slurry prepai~lwn and the retenlmn period is IJken 
as 40 dJy..,, lhc diamclcr of the Jigester tank will be 

(A} 0.:!4 m (8) 1.08 m (C) 1.52 m 

Common Data Questions 

Conunon Data for Questions 7 1, 72 and 73: 

A material consisting of :!0 rnm pa1tidcs is crushed wan nvcragc size of .5 mm and rC4uircs 18 U kg-1 

energy for th ts s1ze rt!tluctiun. If other condr t1nn!> :II c ~I milar, the cnerg)' rcqu1red tid 1-.g-1) to cru. ... h lhe 
material from 25 mm to J mm needs to be l-ilkulaietl . 

Q. 7 J The energy requirement calculated usmg R1tunger ' s lav. '"' 111 be 

(A) 61.53 (8) 15. 1() (C) 16.43 

Q. 72 The energy requirement calculated u11ing Kick's 1:-.w will be 

tA) 72.39 {8)5~. 76 rC) 21.55 (Dl 1-l-85 

Q.7J Tile energy reqUirement calc.:ulalt:d usmg Bond 's IJ \ \ ' wrll be 

tA) 57.J-+ (B) 10.57 (CJ 15.79 d)J I I ::!5 
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Common Data ror Question..~ 74 and 75: 
A trac tor sprJyer boom is fined with 20 hollow cone nouJe, tn achieve an applu.:ation rate of :!00 L ha 1. 

During a ~.:alibration te~l the nozzle lluw r,He v. a~ found ru be 1.:!5 L min·•. whereas the rared nuulc tlow 
rate of O.-l7J L mtn-1 was available Jl ::!75 kPil. 

Q. 74- If the noz.zlt: produces droplets wnh a volume mcdi:m diameter llf 200 micmn at J MPa, the droplet 
SIZ.C in micron 3( lht! desired now rate i~ 

(A) 10·U7 tB) 160.9 1 tC) 2-+8.60 fD) 594.89 
Q.75 If the forward speed uf the tractor~~ 7.5 (..m h 1, the l 1cld capaciry of the sprayer in ha h-1 ts 

LA) ~JW (B) 7.00 ~C) 7. 13 (D'I 7.50 

Linked Ans·wer Questions: Q. 76 to Q.85 carry two marks each. 

Statement ror Linked Answer Q uestions 76 and 77: 

A sandy lnJm "oi l has'-~ water holdtng capacny of 1-t.O mm m 1 depth between licld capacuy and \v ilting 
poinl. rh~: an:a to be mtgatcd i::; 60 ha and the depth of effect1ve root zone i!> 0.30 m. The managcml!nt 
alluweJ ~11 mut~lurc depletion as .tO% and the con~umptive use is 6 mm rcr day. The conveyance and 
<1ppltcation dfu.:ienctes are est1mated to be 80 and 50t;:r respectl\~ly. There are no le..1ching reqwremems as 
wdl as no r.unfall and ground\.\-ate• contributions to the cmp water requi rement. 

Q.76 The frequency of irrigation will be 

(A) 1 day (B) 3 day~ 

Q.77 T he field irrigation reqUJremcna will be 

CAl .:!1600 m1 CBl 10800 m1 tO) 27000 m' 

Stateml'nt for tin ked Answer Questions 78 and 79: 

Cnmnur bund~ are c.:onstructed rm a land slope of )q at a ver1ical intcrv:JI of 1.35 rn lll store a 2-1. hour 
e\Ce'>), ramr:~ll of 0 . I m. Minor effech due to side ~lope.-. of the bund are neglct;tcc.l in the cakulauon nf 
lo.lnr;~ge \.O[umc nf \\<Iter beb1nd the bund. 

Q.78 The depth of impounding immediately behi nd the comour bum,! ,.., 

(A) 0.32 m tB ) 0.42 m (Cl 0.52 m 1 D > 0.62 m 

Q. 79 ThL. wate1 sprc;~d length behmd the bund ts 

(A) 12.4 m IB J 10.-lm (C) 8.-+ m tD) 6.4- m 

Statement for Linked Answer Questions 80 and 81. 

1l1e lilllowmg daw were t"ollected from two piezometer.> P and Q located ddJ<.IC..:Cnt to c~1ch othc:r in :.1 

ground\vatcr hasin. 

Dc .. cri p t ion Picll1mcler~ 
p I Q 

R.L. or the I!IUUilLI ~urf:lCC. m 220 I 2.:!0 
1-Dcplll of piezometer, m 1:!0 <Jfl 

Depth to gmund\\:tler level I rom ~round ~UI fat:c. m 60 I 50 

Q.SO 11} dJ :1uhc head' in nt at P and Q respcni vdy will he 

Al 100 DO tB) 11'10. 170 (t ') 60. J O (OJ 170, 160 

() .X I Hrdr:.tultc gradient l'Cl ween thc piezometen. 1s 

I A) 0.33 ( 8 ) J.OU l C) 0.94- (0} 1.06 
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Statement for Linked An.c;wer Questions 82 & 83: 

A food ma1erial havmg. iniliJI moiscun:: contem of 400 ',~ (dry weigh! h.L~ts) is poured tntn 10 mm htycrs in 
a tray of freeze cll)cr whiCh npcrates J t 40 Pa. It is Ill be dried lo 8'l moisture (dry weaght ba~is J aL a 
maximum surface temperature uf 55 °C. The dried food ha' a lherm;~ l c:onductivuy of 0.03 W m 1 K-1

, J 

densi tyof-HO kg m-'. a pcrmcabiiHy ol 2.4 x 10 • ~g s 1 m 1 
. .. tnd latent hc~l of sublimation nl 2.95 x JO' I.J 

J... g-1. l! is ::~-;sume<l that 1he pre~ure at the icc fmnt remains con~tanL at 78 Pa. 

Q.82 The lcmpemlurc at the subltmation fro nt will be 

(A) - 73.5 cc (B) - 35.7 °( (C) -25.28 oc (0)-15.72 DC 

Q.83 The d rying time v. dl be 

! A) 1.7 h (8 ) 2.3 h (C) 3.2 h IDj 7.1 h 

Statement for Linked Answer Questions 84 and 85: 

A rear v.hec1 dnver1 lractnr weighing :!0 kN has 40 percent of ils weight supported by the front wheels. 
The uactor is pulling a trailed plough with a forward o;peed ol 5 km h"1on tlat Jancl. The plough exerts a 
drawbar puU of 8.0 kN \Vi th the li ne ot pull making an angle nf 15'1 with the horiz.onta.l in the vemcal plune. 
The drawbar h11ch height is 500 mm. 

Q.8-l The coefficient of traction developed by the tractor for I his operation i:. 

(A) 0. 15 (RJ 0.49 tC) 0.50 rD) 0.56 

Q.85 If the wheel slip i!. :!0 percent and the cocffictenl ur rolling resistance I!. 0.0-1, the tractive crficiency 
of the: tractor is 

(B) 87.17 o/c. (C) 73.96 lJl <DJ 21.79 'k-

END OF THE QUESTION PAPER 
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