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AGRICULTURAL ENGINEERING 

Paper I 

Candidates should attempt questions 1 an 
which are. compulsory, and any TilRE of the 
rema.ining questions, selecting at le s a 'E 

question from each Sect• n. 
All questions carry equa 

Marks allotted to parts o 
indicated agai t e 

n ·n 'NGLISH only. 

awn, wherever required. 

1. Answer any of the following : 

(a) · e e oint rainfall and normal rainfalL A 
c tc ~ent has five rain gauge stations I, II, III, 
I and V. The gepth of annual normal rainfall 
ecorded in the~e st~tions is 75·0, 68·0, 73·0, 79·5 

and 85·0 ern respectively. In a year the rain 
gauges at_ ~tation V went out of order and the 
rainfall recorded in the other four stations was 
87·5, 77·2, 85·5 and 94·5 em at I, II, III and IV 
respectively. What was the rainfall at station V 
in that year?· 10 
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(b) Define the runoff. Dis-cuss the Rational method 
for estimating the peak runoff rate in a 
watershed. What 1s the assumption and 
weakness of the Rational formula? 10 

(c) What is sheet erosion ? How does it differ from 
rill erosion ? Differentiate the· soil particles 
movem~nt by surface creep and saltation. 

(d) In a pond the following elevations of contoun lin s 
and . the areas within. the contour r 
found : 

Elevation ot 
contour .lines (m) 

75 

• 
83 

0·23 

0·55 

' 0·85 

1·30 

Calculate the st~rage capacity of'this pond. 10 

Discuss the strip cropping arid stubble mulches of 
crop residues as the measures for controlling 
wind erosion. 10 
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2. (a) A variable grade graded bund of 300 m is to be 
constructed in a cultivated land of 4% surface 

. . 
slope: The bund channel is to be created by the 
embankment only and t~e horizontal distance 
between these two bunds is 50 m. Estimate the 
time of concentration and the total drop in head 
in designing this graded bund. Assume channel 
grade to be 0·1 %, 0·12%, 0·13% and 0·15% n r 
each· 114th length from upper 
Show the sketch of the bund. 

(b) Using neat · sketches, compare 
diaphragm type of embankments 

< 

• and 

(c) With a neat sketch, des 

3. (a) 

details of a brush dam 

Expected 

$l_ope 

M~(im; permissible v~locity .= 2·0 m/s 

:il~ngs n =. 0·04 

Discuss the· importance of people•s participation 

10 

10 

20 

in watershed development. 10 

Give the sketch of a straight dr_op spillway and 
label it. In which situation is this suggested ? 10 
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4. (a) Design a contour bund1with the following : 20 

Land slope = 3% 

Rainfall abstraction= 25% · 

· The maximum rainfall expected In lO:.year . 
recurrence interval = 10 em 

(b) A bund is to be constructed of top 
and side slope 1·5. : 1 by the s~ s o- cavated 
channel 3·0 m deep, ~·0 m bo ~ i ~ and 1 : 1 
side slope. The channel ~?,c n is constructed 
~ide-by~side of equal len~ at is the height 
and bottom width 0 t e no ?' 10 
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SECTION B 

5. Answer any four of the following : 

(a) Define irrigation and irrigation channel. With 

the diagram differentiate irrigation and drainage 

channel. 

(b) ' that for economic 

• (c) Prove that the critical spe · 

(d) Describe the asurement 1n a channel 

10 

10 

with the bel ent meter method. 10 

(e) 

Compute the most efficient bottom width of an 
open channel. to carry a flow .2·2 m deep in silty 

loam soil. · What ·is the discharge of channel if 

·hydraulic gradient (slope) is 0·05% ? Assume 

Manning's n as 0·04. Assume any reasonable 

data, if necessary. 20 
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(b) 
·Y 

Irrigation was given to bring the soil jn . field 
capacity. Determine the field capacity of the soil 
from the following data : 

R~ot zone depth= 1:5 m 

Moisture content in the soil = 7 ·5% 
Dry density of the soil = 1·5 glee 
Water applied to soil = 50 m3 

Water lost due to evaporation, etc. = 15% 
Area of plot = 100 m2 

(c) Discuss the infiltration opportunity 
adva:Qce and· recession of flow related 

. 7. (a) 

irrigation . 

continued for 
7·5 hours. The effecti . o ~ zone depth was 

1·8 m. The run-off ~~ t lle field was 450 m3. 

The depth of f_Menetrated linearly from 
1:8 m at the to 1·2 m at the tail 

et n of available soil moisture. 
DettW'nine he (i) water conveyance efficiency, 
(ii ~\ter application efficiency, (iii) water 

and (iv) water distribution 

Define .water well. Derive an expression for 
discharge from a well completely penetrating in 
horizontal aquifer. 

(c) What are the sources of drainage problems ? 

10 

20 

10 

What are the ill-effects of drainage ? 10 
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l. 

• 

• 
'· . 

I' 

· 8. (a) Design a most efficient trapezoidal drainage 
channel for an area of 10. km2 assuming 
Manning's roughness coefficient 0·04, maximum 
pennissible velocity 1·4 mls and side slope 1 : 1. 
The rate of water removal is calculated by 
Q = 2·5 A O·G .(Q in cume~ and A in km~). 

(b) Detennine the outflo~ from 250 m lengt 

(c) 

tiles spaced 15 m apart laid at a depth o 
~.bove the impenneable layer if the water~ is 
maintained at a height· of 5 frqp:t ·the 

ydraulic 

• 
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Serial. No. ( 010 2 ] l B~JGT ~K-BFB_) 
AGRICULTURAL ENGINEERING 

Paper-11 . 

( nme Allowed : Three Hours) 

• 
Candidates should attempt Quest· on . I and 

5 ll'·hich· are compulsory, and EE of the 

· -remaining questions s~ 1 g t 'least ON•: 

question fro· a . Section. 

A-ll questions carry eg a m ks. Marks allotted to 
each part of a qu s ·o ·s-indicated against each. 

written in English only. 

Assume suita I ta if considered necessary a.nd 

indic t t e same clearly in you~ answer. 

dicated otherwise, symbols, notations and 

cviations have their usual meanings. 

! . ' ·, I : 
'· 

SECTION-A 

Answer any FOUR of the following (not exceeding 
150 words each) : 

(a) Differentiate between the following : 

(i) Raspbar cylinder an~ spike tooth cylinder. 

>< 
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· (ii) Hollow cone nozzle and Solid .cone nozzle. 

(iii) Tilt angle and Disc angle. 

(iv) Helical gear and Herringbone gear. 

(v) 

traction. 

(b) Diff~rentiate b.etween the following :­

(i) Active Solar heating and Passive 

·heating. 

(ii) Solar altitude and Solar azimu 

(iii) Therrn och emi cal conversi on·.&.LI..I.·~ ,..,.. 
con verst on. 

(iv) 

• 
emical 

(v) Floating drum a 

plants. 

Fix.ed dome type biogas 

10 

(c) o following in brief :-

{i) oisture content on. cylinder loss 

po er thresher. 

T~m wheel arrangement of drive wheels 
of<a tr~ctor on tractive ability. 10 

~-'. ""at are the differences between :­

A root plough and a grubber ? 

(ii) A carryall scraper and a buck scraper ? 10 

(e) List the major differences between :-

. (i) Circular saw and Chain· saw. · 

(ii) A blade terracer and a land plane. 10 
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eat figures showing different spray patterns 

b ained using nozzles in agricultural sprayers._ 

iscuss in brief about use of these patterns for 

. application of pesticides. . 10 

Describe in brief:-

(i) · Use of a breather in a tractor engi~e. 

(ii) Use of a camsha~ in valve sy~tem of a tractor 

engtne. 10 

3 (Contd.) 
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(b) A tractor with ·a total weight of28·5 kN has a front 

wheel reaction of 9·0 kN when it is placed. on a 

· horizontal surface. The wheel base is 2083 mm. 

The tractor is pulling a drawbar load of 12 kN .. 

and rear wheel reactions. 

(c) A petrol engine working on Otto cycle a a 

clearance volun1e of 20% of the str. voiume. 

The engine consumes 8·17 litres ofpe e per hour 

when developing 32 IHP. Th sp cillc gravity of 

petrol is 0· 76 and its calo£itf"'v~ · s 1 0,500 kCal/ 

kg. Determine indicate ~~a efficiency of the 

engine taking K = or ir. I 0 

(d) Draw a neat ske 

type gear bo 

ing details of sliding mesh 

10 

4. (a) Draw a ~ t figure showing components of a 

ee balldhu type biogas plant.. How will you 

~~ e its major dimensions if i.t is to be used to 

_....._.,~ ..... provide biogas to a 5 hp duai-fuel CI engine to 

be used for five hours daily ? 10 

Write short notes on :-

(i) Absorber .plates for air collectors. 

(ii) Flow paths in liquid t)rpe .collector arrays. 10 

4 (Contd.) 
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(c) What are the differ.ent unit ·operations performed 

in raising potato crop in a totally mechanized 

farm ? How will you estimate energy requirement 

in harvesting of potato· in such a faim ? . l 0 

(d) Draw a neat figure showing a $avonious rotor and 

artieus rotor type wind mills. ·Discuss th~ir men 
and demerits. 

SECTION-B 

5. Answer_any FOUR of the following i t ntore than 

150 words each :-

(a) Differentiate between the· 10 

(ii) 

(b) 10 

(i) sducer and Non-linear transducer. 

(ii) tion tnode and·Null mode . . 
iffer. -n iate between-a parallel port and U~B port 

d iliscuss their uses in a PC. 10 

ifferentiate between :-_ 10. 

(i) A burr mill and a hammer milL 

(ii) A disc type huller and a r~H~r type huller. 

(e) Write t~e equations for d~t~rmining capacity of a 
- belt conveyor, a chain ~onveyor and a screw 

conveyor and describe the symbols used. 10 

·5 (Contd.) 
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- - - ------------~~-~---. 

6. (a) Define t~e follow~ng terms :­

(i) Sensitivity 

7. 

(ii) Hysteresis 

(iii) Span 

(iv) Calibration 
. 

(v) Linearity. 

(b) Draw a process flow diagram sho-wing th~e1_1t 

operations performed in a moderns ·pr~cesstng 

pJant indicating the equipment and their 

·selection criteria. 10 

(c) Dra~ a neat sketch f..f ydraulic brake 

dynamometer aJ;ld d n e tts working. I 0 

(d) Draw~11 neat fig . ow ng a W:heatstone bridge 

n method and.null nlethod of 

10 

(a) Ora , n - h f gure showing details of mounting of 

s ratn ~ges for the n1easurement of tensile, 

p~ssive and sh~ar loads. Also discuss selection 

_gauges for above applications. I 0 

Discuss the different types of automatic recording 

mechanisms used in aneasuring· instruments. I 0 

(c) Briefly discuss the utilisation of sugarcane . 

bagasse in different forms in modern agro-b~sed 
industries. 1 0 . 
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(d) List the di(ferent con1ponents of a seed cleaning 

n1achine and discuss the factors affecting 

performanc~ of a seed cleaner. 10 

· 8. (a) Write short notes on :­

(i) HTST pasteurizer. 

(ii) Vacuum type milk bottle filler. 

(b). Draw a neat ·schematic_ diagram indicatin 

(c) 

(d) 

rice mill capacity. 

7 
X 

10 

eparator and discuss . 

10 




