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1. What do you mean by combination tillage implement? Derive expression for the draft of 
combination tillage implement. (3) 

' 
2. (a) A 5 x 20 em tractor drawn seed drill with a ground wheel diameter of 30 em is to be 

operated in the field at a forward speed of 3 km/h for obtaining a seed rate of 
100 kg/ha. If transmission ration between the ground wheel and fluted roller metering 
mechanism is 1:2 and number of flutes in the roller is 5, decide. the volume of each 
flute. Assume bulk density ofwheat as 670 kg/m3

• (3). 

(b) While testing a centrifugal seeder in the laboratory for finding out uniformity of 
distribution, 10 trays each of size 15 x 15 em were placed across the 20 m swath of 
the centrifugal seeder at equal intervals. After passage of the seeder, the following 
amounts of seed (mg) were found in trays one to ten respectively: 20, 32.8, 32, 30.5, 
29.3, 29.1, 30.3, 31.5, 32.7, 23.5. Draw conclusions about the seeder. (3.5) 

3. (a) Derive expression for the specific work done by a tractor drawn rotary cultivator. (3) 

(b) A tractor drawn rotary cultivator with 16 blades arranged in 4 disks (4 blades each in 
one disk) with a disk to disk spacing of 30 em is to be operated in the field. Decide the 
dimensions of the rotor shaft, if a maximum force of 15 kg is acting at the tip of the 
blade with a rotor radius of 30 em and one blade from each of the disks mounted on 
the shaft is engaged in cutting the soil at a time. Allowable shear stress for the 
material is 625 kg/cm2

• . (5) 

4. A field sprayer having 18 nozzles spaced 45 em apart is moving at a forward _speed of 3.5 
kmlh. The nozzles are set to a pressure of 11.6 kg/cm2 for an application rate of 1.12 m3/h. 
Calculate ( 6) 

(i) Pump capacity, if 20% of the liquid discharged from the pump is used for hydraulic 
agitation. 

(ii) Horse power of the engine required for carrying out spraying, if pump efficiency is 
60% and the engine is loaded to 80% of its rated hp. Assume 0.6 hp is required for 
agitating the liquid. 

(iii) Decide the height of spraying for getting 50% overlap when the spray angle is 75°. 

5. Determine the number, size of spikes, and the location of spikes for a mounted type 
medium duty'S' shaped spike tooth harrow for the following: 
Maximum depth of operation = 15 em, number of coil = 5, maximum angle of soil 
internal friction = 45°, specific resistance of soil = 0.24 kg/cm2

, height or 
distance (h) = 30 em, co-efficient Cz = 5 and maximum shear stress (SAE 1080 steel) 
= 1250 kg/cm2

• Assume any other data not given. (6.5) 
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