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Measurements, Machines, tools and farm structures in agriculture 
 

The factors that may affect the level of farmer’s investment in a farm 

- Capital 

- Size of the farm 

- Nature of enterprise 

- Security 

- technology 

Measurements on a farm 
(a) Measurement of length, area and volume 

(i) Short distance: are measured by using micrometer screw guage (mm) and Varvier calpers in 

cm. 

(ii) Long ditances: are measured  by ruler or tape measure in meters (m) 

(iii) Area: is measured in mm2, cm2, m2, km2 and hectares. 

(iv) Volume is measured in cm3/ml, litres, , m3 and mm3. (1l = 1dm3 = 1000cm3). Volume is 

measured by measuring cylinder, burrette, pipette, syringe. 

(b) Measurement of mass 

Mass is measured by weighing balance in grams (g) and kilogram (kg) 

(c) Measurement of time 

Time is measured by awatch and stop clock in seconds (s), minutes (mins) and hours. 1hr = 

60minutes = 60 seconds. 

(d) Density (ρ) 

Density is mass over volume. Units g/cm3 or kg/m3. 

Force 
It a push or pull on an object. It changes a body’s state or rest or motion. 
Types of forces 

- Elastic force is force possessed by a stretched/compressed material e.g. rubber band and spring. 

- Tension force is a force acting towards its support 

- Centripetal force is force that keeps an object moving in a circle 

- Gravitation force is the force of attraction towards the earth 

- Mmagnetic force is a force of attraction between magnets or a magnet and a magnetic material. 

- Electrostatic force is a force between charged particles 

- Weight is the force of gravity acting on a body. 
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- Cohesion force is a force of attraction between molecules of the same kind e.g. between a 

molecule of water and another molecule of water. 

- Adhesion force is a force of attraction between molecules of the different kind e.g. between a 

molecule of water and a molecule of glass 

- Friction force is a force that resists motion. 

Some uses of friction 
 

- Allow people to walk and tyres to grip the surface of the road during movement 

- Allow vehicles to brake 

- Allow grip of objects 

- Enable a match stick to start fire 

Disaadvantage of friction 
- Reduces efficiency of a machine 

- Causes unnecessary noize 

- Cause unnessary heat 

- Cause wear and tear of objects 

Ways of reducing  friction 
-  Lubricating surfaces 

- Use of ball bearings between surfaces 

- Polishing surfaces 

- Use of rollers between surfaces 

- Streamline of objects such as boatsand aeroplane 

Ways of increading friction 
- Making surface rough 

- Drying surfaces i.e. removing lubricants 

Simple farm machines 
A machine is a device that makes work easier. 
In machines an effort (force in neuton) is applied to move the load.  
 

The qualities of a simple machine used on a farm 

- easy to use with minimum fatigue. 

- Light to transport 

- Easily available i.e. made of local material 

- Durable 

- Easy to maintain 

- Cause no injuries to animals and man 

Effort of a simple machine 
The effort can be 
Muscular effort from man or 
Force derived from an ingine. 
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Principle of simple machines 
The principle used in a simple machine is to produce a bi force overall, small distance by using a small 
force over large distance.  
 
The force which we apply to the machine is know as effort E and the load we have to overcome is is 
known as the load (L), both force and load are measured in neutons. 
 
 

Simple machines 
These are devices that work with one movement and change the size and direction of force. 
Examples of simple machnes include levers, pulley, hydraulic, gears, screws, and inclined planes 

 

Examples of activities carried out on a farm which are based on working of simple machine 

include  

- Cutting using knife and pangas 

- Digging using hand hoe 

- Digging holes, canals, removing tree stumps using pick mattock 

- Raking rubbish using a rake 

- Cutting trees using axe 

- Lifting using pulleys 

- Carrying using wheelbarrow  

 
Levers 
A lever is a rigid bar which is free to move about a fixed point, the Fulcrum or povot 
 
Levers are divided into three classes 

(i) The first class levers 

(ii) The second class lever and, 

(iii) Third class levers 

 

(a) First class lever 

This is a type of lever in which the fulcrum is between the effort and the load. 

Examples of first class lever include Craw bar, scissor, beam balance, scissor and pair of pliers, 
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(b) Second class lever 

Here the load is between the effort and fulcrum. 

Examples are wheelbarrow, nut cracker and office punch 

 

 
 

(c) Third class lever 

Here the effort isf between the load and fulcrum. 

Examples are wheelbarrow, nut cracker and office punch 
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Mechanical advantage (M.A) 

This is the ratio between the load and the effort applied. 

i.e      
        

          
 

 

Significance of mechanical advantage 

The bigger the mechanical advantage the better the machine since small effort can lift a bigger 

load. 

 

Factors that may lower mechanical advantage 

Friction; the higher the friction the lower the mechanical advantage 

Weight of moving parts: the heavier the parts the lower  the mechanical advantage 

 

Velocity ratio 

This is the ratio of distance moved by effort over the distance moved by the load 

 

i.e. Velocity ratio (V.R) = 
                        

                      
 

 

 Velocity ratio  has no units 

 

Significance of velocity ratio 

The bigger the velocity ratio the less effort required to do work and the more efficient the 

machine. Or the machines requires less effort to overcome a big load when effort moves a 

bigger distance compared to the load in a uinit time. 
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Example 1 

A load of 100N is raised through 6m when an effort of 40N moves through 24m. 

Calculate 

(i) mechanical advantage 

(ii) velocity ratio 

Solution 

(i)       
        

          
  

   

  
     

(ii) Velocity ratio (V.R) = 
                        

                      
  

  

 
   

 

Pulleys 
A pulley is a wheel with a groove ring which passes or string . 

- The effort is applied to one end of the rope and the disk of the pulley rotate as the rope moves 

over it 

- If there are several pulleys in a frame work, it is called a block 

Types of pulley 

Pulleys may be categorized into 

- Single fixed pulley 
- Single movable pulley 
- Block and Tackle system 

Pulleys reduce the effort to lift an object by increasing the distance and /or direction over which the 
effort is applied. 

(a) Single fixed Pulley 
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A single fixed pulley is as single wheel with concave grooves fixed to a support as shown in the figure 
above. A rope, chain or cable passes over the groove of the pulley. One end of the rope is attached to 
the load and the effort is applied at the other end. 

 If a user pulls down on one end of the rope (Effort), the other end (Load) will raise up an equal distance 
in the opposite direction 

The primary benefit of a single fixed pulley is to change the direction of the effort to move a load to a 
point (such as the top of a flagpole) that cannot be reached by the user. 

Characteristics of a fixed pulley system 

- It has one wheel inside the pulley 
- The pulley is mounted to strong solid support 
- Its mechanical advantage = 1 
- Velocity ratio  = 1 
- It is a first class lever because the fulcrum is between the effort and the load 
- Has uniform tension in the rope 

Application of single pulley system 

- Removing water from a well 
- Lifting building material in the site 

(b) A single movable Pulley 

This is a pulley which moves along with the load attached to it. One end of the rope is tied to a 
fixed support and passes over the pulley and the other end where effort is applied makes a U-
turn to the user as shown below. 

                    

 Characteristics of single fixed pulley 

- Its mechanical advantage = 2, that is the effort required to lift the load is half the size of the 
load. 

- Its velocity ration = 2, that is the effort moves twice the distance moved by the load. 
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(c) Block and Tackle system 

This is a pulley system consisting of both fixed and movable pulleys as shown below 

 

The framework of pulleys is called block and the rope passing over each pulley is called tackle. 

Characteristics of block and tackle sysytem 

- Mechanical advantage (MA) = n (number of pulleys in the system 
- Velocity ration (VR) = n (number of strings supporting the load  or number of pulleys in the 

system) 

Application of Block and Tackle 

They are commonly used to raise or move load in 

- Sailing  
- Crane 
- Lifts 
- breakdown 

Example  2 

A force of 10N is required to raize a load, L, using a smooth (frictionless) and weightless block and tackle 
system of four pulleys. Calculate: 

(a) (i) Load 

(ii) M.A 
(iii) Effert distance if the load rises by 2m 
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Soluiton 

Given 

E = 10N, M.A = ?,  Effort dis. ?  Load distance = 2m L ? No of pulleys = 4 

(a) (i) in equilibrium 

 Downward force = upward force 

   L = 4E = 4 x 10 = 40N 

(ii) mechanical advantage 

 M.A = 
    

      
  

  

  
     

(iii) Neglecting friction,  

                 Work in put = work out put 

   Work done by effort =  work done by load 

Effort x effort distance = Load  x distance 

                        E x  E.d = L x L.d 

                        10 x E.d = 40 x 2  

                                 E.d = 8 

 Therefore, effort distance = 8m 

Efficiency of machines 
The efficiency of a machine indicates how well its input energy is converted to useful output energy or 
work. 

n=  
  

  
 

Efficiency = 
                    

              
 

In an ideal machine (with no friction), the efficiency = 1, also known as 100%. 
 
 
How can efficiency be increased 
(a) Machines can be made more efficient by reducing friction. This usually is done by adding a lubricant, such as oil or 

grease, to surfaces that rub together 
(b) For the case of pulleys, by making the string and the block plus the pulleys as light as possible. 
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Graphical relatonship between M.A and Load  

When M.A or n are plotted against load, the following graphs are obtained

raph 

Explanation of the shape of the graph 

In both, a small increase in load cause high increase in M.A and efficiency, n. on further increase on the 
load, graphs begin to level as M.A and efficiency reach their maximum values  and the remain constant.  

The efficiency of the pulley sysytem increase with the load because when the load is small, the weight of 
the lower moving pulley block and friction is significant.  

The weight of the lower movable pulley block and friction become negligible to the load as the size of 
the lad increases. 

NB. For figure (a), the graph levels at the value of M.A. while  (b), the graph levels below 100% for 
imperfect machine and levels at 100% for perfect machines 

Example 3 

(a) Define the following terms 

(a) (i) Mechanical advantage 

(ii) Velocity ration 

(b)  The diagram in the figure shows a pulley system used to raise the load 
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(i) What is the velocity  ratio of the system 
(ii) Find how far the load is raised if the effort moves down by 4m 
(iii) Calculate the effort required to raise a load of 800N, if MA = 4 

(c) Explain what happen to efficiency of  the system in (b) above if the load is much 

(i) Less than 800N 
(ii) More than 800N 

(d) Draw a sketch graph to show how mechanical advantage of the system in (b) varies with the 
load 

(e) Give two practical applications where the pulleys are used. 

Solution 

(a) (i) mechanical advantage is the ratio of load to effort 

(ii) Velocity ration is the ratio of effort distance to load distance 

(b) (i) VR = number of pulleys = 5 

(ii) Effort distance = 4m, load distance = ?, V.R = 5 

V.R = 
               

             
    

 

             
 

Load distance = 0.8m 

(iii) E = ?, L = 800N, M.A = 4 

M.A = 
    

      
    

   

 
  

E = 200N 
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(iv) n = ?,  MA = 4, V.R 

n = 
   

  
       

 

 
          

(d)  

 

  

 
 
 

(f)  

(g) they are  used in cranes, breakdown, ships, for lifting 

Inclined Plane 
This refers to a type of a machine in which a plane is inclined to an angle to the horizontal such that one 
end is higher than the other by angle, Θ. 

 
- it used to lift heavy load by pulling/pushing it along the sloping surface. 

- It is easier to carry the load along the slope than lifting it through the vertical height, h, since the 

weight of the load acts vertically downwards (and only a component of weight acts along the 

plane) 

- In order to raise the load through a vertical height, h, th effort, E is applied through a longer 

distance, l, equal to the length of the plane. 

 

Examples of inclined plane include 

(i) Slopping roads 

(ii) Stair case 

 
Properties of inclined planes 

M. A = V.R = 
 

 
 

But h = lsinθ 
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MA = 
 

      
  

 

    
 

  
Example 4 
A load of 40N ispulled steadily from A to B along inclined plane by a force F as shown in the figure. Find 
the velocity ratio of the system. 

A. 1.0 B. 1.2 C. 2.0 D. 4 

 
AC = 10 cm, Bc = ? θ = 300 
BC = AC  x sin30 = 10 x 0.5 = 5cm 

VR = 
  

  
  

    

   
 = 2 

Alternatively 

VR = 
 

      
   

Answer is C 
 
Example 5 
A wooden plank 3m long is used to raise a load of 1200N through a vertical height of 60 cm. if the 
frictional force between the load and the plane is 40N. Calculate 

(a) The effort required 

(b) The mechanical advantage 

Solution 

 
Given: L = 1200N, E = ? l = 3m, h = 60cm = 0.6m, friction force = 40N 

(a) Work input = work out put + useless work done 

Work done by effort = work done by load + work by frictional force 

Effort  x  effort distance      = Load x load distance + friction force x Effort distance 

                                   E X 3    = 1200 x 0.6 + 40 x 3 

   E = 280N 

(b)     MA = 
 

 
  

    

   
  4.3 
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Example 6 
A man uses the incline plane to lift a 50 kg load through a vertical height of 4.0m. the inclined the incline 
plane makes an angle of 300 with the horizontal. If the efficiency of the plane is 72%, calculate 

(a) The effort needed to move the load up the inclined plane at a constant velocity 

(b) The work done against friction in raising the load through the  height of 4.0m (take g = 10Nkg-1) 

 

Solution       

  
 
 
 
 
 
Given  

      MA = 
 

 
 =  

 

     
   = 

       

 
 

       E = 250N 
Let the actual effort used  = x 

Efficiency = 
   

 
          

X = 347.6N 
Therefore effort = 347.2N 
(b) work against friction = friction x Effort distance 
    = (347.2 – 250) x AC  N 

   = 97.6 x 
 

     
  

=777.8N 
The Wedges 
The wedge is a kind of simple machine which is an inclined plane having one or two sloping sides. With a 
wedge, the sloping surface is pushed through the material which is held still. 
Examples of wedges are: Knife, axe, chisel, needle, nail, razor blade 
Uses of wedges include: Cutting, pitching 

 
 
Wheel and axle 
A wheel and axle is a type of simple machine made up of a wheel and axles rigidly attached to each 
other so that they turn together about an axis. 
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The effort is applied to the larger wheel and the load is raised by string attached to the axle of small 
diameter as show below: 

 
For one complete turn, the load and effort move through distances equal to the circumference of the 
wheel and axle respectively. 
Characteristic of Wheel and axle 

MA = VR = 
 

 
 

Uses of wheel and axle 
(i) The car steering wheel 

(ii) Screw driver 

(iii) Windlass (used to raise a heavy bucket of water in a well. 

 
Example 7 
The figure below shows a wheel and axle system. When an effort of 300N is applied, a load of 900N is 
raised through a distance of 1.0m.  

 
Calculate 
(a) Velocity ratio 

(b) The efficiency of the machine 

Solution 

VR = 
 

 
  

  

  
   

(b) efficiency = 
   

   
       

                       = 
 

 
   

 

   
        

   

   
   

 

 
           

Example 8 
A wheel and axle is used to raise a load of 280N by a force of 40N applied to the rim of the wheel. If the 
radii of the wheel and axle are 70cm and 5cm respectively, calculate the M.A, V.R and the efficiency. 
Solution 
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M.A = 
    

      
 

   

  
   

 

V.R = 
 

 
  

  

 
    

Efficiency = 
   

   
       

 

  
            

 
 

Gears 
A gear is a device which consists of a set of toothed wheels. Gears change the direction and speed of 
rotation. They are similar to wheel and axle. In gear wheel, the effort and the load are applied to the 
shafts connected to gear. 

 
Velocity ratio = 

                                   

                                    
 

The velocity ratio of gears depends on which gear wheel is the effort applied. 
Torque may be applied to the smaller gear in order to increase the torque  and decrease the rate of 
rotation of the larger gear. 
Or 
Torque may be applied to the larger gear in order to decrease torque and increase the rate of rotation in 
the smaller gear. 

 
 

Example 9 
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Two gear wheels A and B with 20 and 10 teeth respectively lock into each other. They are fastened on 
axles of equal diameter such that a weight of 100N attached to a string wound around one axle raises a 
load of 160N attached to a string wound around the other axles. 

Calculate 
(a) (i) the velocity ratio 

(ii) The efficiency of the system when a small gear wheel is the driven gear 
(b) (i) the velocity ratio 

(iii) The efficiency of the system when a big gear wheel is the driven gear 

 
Solution 

(a) i) V.R = 
                                     

                                    
  

  

  
     

(ii) Efficiency, n = 
   

   
        

 

 
   

 

   
        

   

   
   

 

   
            

 

(b) (i) V.R = 
                                     

                                    
  

  

  
   

(ii) Efficiency, n = 
   

   
        

 

 
   

 

   
        

   

   
   

 

 
           

The screw 
A screw may be considered as continuous inclined plane wound round a cylindrical threaded rod. 

 
 
- The distance between two successive threads is called a pitch 

- In one revolution, the screw moves forward (or backward) through a distance of equal to one pitch. 

- Effort distance equals the circumference of the screw head (2πR) 

- Load distance equals the length of the pitch. 

- When a screw is combined with lever can be uses as a jack for lifting heavy loads such cars 

 

The velocity ration of screws 

The V.R of the screw is given by the formula = 
                            

                         
 

                                                                  V.R = 
   

           
 

M.A of screw = 
   

           
 (ignoring friction) 

Example 10 
(a) In a screw jack the length of the handle is 24cm and the screw pitch is 2mm.if it is used to raise a 

car of mass 2000kg, calculate 

(i) The effort required 
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(ii) The V.R 

(iii) The M.A 

(b) Comment the value of M.A obtained in (a)(iii) above 

(Take g= 10ms-2, π = 3.14) 

Solution 

L = 24 cm = 
  

   
      , pitch =2mm = 

 

    
       , L = 2000 kg = 2000 x 10 = 20000N, E = ? 

(i) Effort x 2πl = Load x screw pitch 

          Effort = 
                  

   
 

                     = 
             

               
 = 26.54N 

   (ii) and (ii)   V.R = M.A = 
   

          
 = 

               

     
  753.6 

(b) MA = VR because the screw jack is assumed to be perfect, i.e. frictionless 

NB in practice the effort must be higher than 26.54N in order to overcome friction 
 
Example 11 
A car weighing 1600 kg is lifted with a jack-screw of 11mm pitch. If the handle is 28cm from the screw, 
find the force applied. 
Solution 

V.R of the screw = 
                           

     
 

Neglecting friction, MA = VR  = 
 

 
 

                               
    

 
  

   

     
  

               

     
 

  E = 10N 
 

Factors that may affect the efficiency of agricultural machine and equipment 

- Friction: this is the resistance to movement when two surfaces are moving against each other. Some 

power is lost as the result of friction. Thus when the friction is high the efficiency of the machine is 

lowered. Fiction may be reduced by lubrication and/or making the surface smooth 

- Amount of load: too much load on the machine reduces the efficiency of the machine. Machines 

should be loaded according to manufacturer’s recommendation 

- Conditions of the machine: efficiency is high when a machine is in good mechanical conditions 

- Skills of the operator: high efficiency is achieved when the machine is operated according to 

manufacturer’s recommendation 

- Type of the machine: different machine have different inbuilt efficiency 

- Topography: machine work well on gentle slope than on steep slopes. 

- Level of maintenance and servicing: well-maintained machine retain high efficiency than faulty 

machines 

- Nature of vegetation cover: machine work well with little sparse vegetation than dense thick 

vegetation 
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- Soil type: machines work efficiently in light soils than in heavy soils. 

- Field conditions such as presence of heavy stones and trees stamps retard the efficiency of a 

machine 

The measures that should be taken to ensure efficient use of farm tools and equipment  

- Sharpen the tool before and after use.  

- Lubricate machines to reduce friction:  

- Machines should be used for purpose intended for/according to manufacturer’s recommendations   

- Store tools in a dry, well-ventilated area.  

- Clear the field of stones, tree stamps and other obstacles before using a machine. 

- Regular maintenance: machines should be used when in good mechanical conditions 

- Machine work well on gentle slope than on steep slopes. 

- Machine work well with little sparse vegetation than dense thick vegetation 

- Soil type: machines work efficiently in light soils than in heavy soils. 

.Work, Energy and Power 

(a) Work: is a product of applied and the displacement of the body. Units: joules (J) 

Example 12 

A body of mass 5 kg is lifted through a distance of 6m. Calculate the work. 

Force = mg = 5 x 10 = 50 

Work = F x d = 50 x 6 = 30J 

 

(b) Power: is the rate of doing work or the rate of transferring energy 

Power = 
         

          
  

                

          
 or force x velocity 

Units: watts 

Example 13 

A machine lifts a load of 500N through a distance of 10m in 5 seconds. Calculate the average power 

of the machine 

Power = 
                

     
  

        

 
 = 1,000 

(c) Energy:  is ability to do work 

Types of energy 

- Potential energy = mgh where m = mass, g = acceleration due to gravity, h = height above 

the ground 

- Kinetic energy = 
 

 
    where v = velocity in m/s 

- Mechanical energy = Kinetic energy + potential energy 

- Chemical energy 

- Electrical energy 
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- Nuclear energy 

- Light energy 

(d)  Pressure is force per unit area 

Farm mechanization  

Agricultural mechanization is the use of machines to perform work on the farm 

Farm activities that can be mechanized 
- Ploughing, tillage using tractor and ox plough, harrow and rotators used in secondary tillage. 

- Planting using tractors or ox plough planter and seeders 

- Fertilizer application using fertilizer broadcaster and drills 

- Weeding using weeders that are powered by ox plough 

- Irrigation using pressurized mechanisms 

- Harvesting using tractors mounted harvester or combine harvesters 

- Threshing and winnowing using motorized threshing machines 

- Milking using milking machines 

Benefits of farm mechanization 
- Increases agricultural output 

- Simplifies work 

- Reduces the cost of labour 

- Encourage quality production 

- Increases speed of doing work and saves time 

Limitation of agricultural mechanization in Uganda 

- Unavailability of machines 

- High maintenance cost of agricultural machines 

- Poor land tenure system which discourage long term planning 

- Land fragmentation that make it uneconomical to mechanize. 

- Lack of adequate capital to purchase farm machinery. 

- Presence of cheap human labour. 

- It may lead to over production causing fall of prices 

- Requires skilled manpower 

- Some operations on farms such as picking coffee are easily mechanized. 

- Ragged terrain is not easily mechanized 

- Mechanization may expose land to soil erosion 

Ways of encouraging mechanization in agriculture 

- Sensitize farmer about the befits of mechanization 

- Encourage group ownership since agricultural machines are expensive 
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- Provide incentives and subsidies on agricultural equipment 

- Train machine operators and mechanics 

- Encourage land consolidation  to create commercial size pieces of land 

- Create market for agricultural produce to encourage farmers to invest on the farm 

- Creation of technical engineering workshops at the districts 

- Provide agricultural credit and subsidies for purchase of machinery. 

Sources of power on the farm 

Power is the major driving element in mechanization. It is needed for mobile operations such as 

transportation of produce and stationary operations such as water pumping. 

Common power sources on the farm include human, animals, wind, solar, nuclear and thermal power. 

 

Animal power 

This involves the use of animal like oxen, horses, donkeys, camels and buffaloes 

Factors to consider when choosing a draught animal 

- Power output: animals with high power output are mostly preferred for use in traction 

- Amount of traction: the animal should be able to give fair good traction on soft and slippery ground. 

- Availability of animals: availability of a given species of draught animals in the area or nearby areas 

influences its use on the farm 

- Cost of the animal: to minimize the cost of production, farmers may use animals that cost less. 

- Level of care: draft animals requiring less specialized and cheaper care are preferred for use on a 

farm 

- Adaptability to local conditions: draught animals are should be well adapted to local conditions. 

- Resistance to pest and diseases: draught animals should be resistant to pests and diseases. 

- Temperament: cool temperament is highly recommended 

- Ability to learn: the animals to choose for draft should be able to learn faster. 

Advantages of using draught animals 

- They are economical on small scattered plots 

- They are cheap to buy and use, does not require fuel 

- Draught powered technology requires little skill 

- Draught animals provide manure and meat as well 

- They deliver higher power compared to man 

- No pollution 

- Oxen do not depreciate like tractors. 

- Have low maintenance costs. 

- Create employment opportunities. 
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Factors limiting the use of draught power 

- Unavailability of draught animals 

- Conservativeness of some farmers to adopt to draught technology 

- Availability of alternative sources of power like human labor. 

- Lack of capital to purchase draught animals 

- Pests and disease 

- Lack of skills to use draught animals on the farm 

- Poor climate leading to lack of feeds to draught animals 

- Presence of heavy soils in most parts of the country. 

- Presence of poor topography characterized by steep slopes and ragged terrain 

- Thick and tall vegetation that interfere with animal’s work 

- Expensive veterinary services 

- Unsupportive government policy such high taxation on ox-drawn equipment. 

Factors affecting animal power out 

- Animal health 

- Animal breed 

- Workload 

- Level of training 

- Yoke used for hitching 

- Environmental conditions: harsh environmental conditions such hot weather may reduce the 

amount of power output. 

Preparing an ox for a day’s work in the field 
 

- Give the oxen enough water 

- Feed the animals so that it does not eat crops 

- Yoke the animals properly 

- Hold the animals for a while in the dressing room to allow them to settle and calm down 

- Cheek the feet of the animals and ensure that the hooves are sound and if necessary pair them 

- Fix a muzzle on their mouth to prevent animals from browsing crops. 

- Ensure that the implements e.g. a plough is in proper order by sharpening the share and 

tightening all loose nuts and bolts. 

Care given to draught to draught animal on the farm 
- Pairing of draught animals to increase traction 

- Properly maintaining and servicing the ploughs  

- Use correct share for a given soil condition 

- Ensure proper hitching of plough on the yoke 

- Drive the oxen at constant speed 

- Clear the field of tall grass and tree stamps before using the animals 
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- Provide good housing to protect the animal from bad weather. 

- Timely treatment of animals. 

-  Control parasites 

- Avoid over working the animals 

- Provide good nutrition 

- Carry out regular foot pairing 

- Work the animal during good weather 

- During off season the animals should be made to pull carts to ensure that they do not forget 

Factors that contributed to the success of oxen-cultivation in Northern and Eastern Uganda  

- Availability of hardy draught animals and necessary equipment 

- Availability of skilled man power in use of oxen cultivation 

- Long experience in use of oxen cultivation 

- Good climate 

- Presence of light soils that can easily be worked with oxen 

- Presence of pests and disease resistant animals 

- Availability of land for farming and grazing 

- Short and light vegetation 

- Relatively flat land that is easy to plough 

- Presence of veterinary services 

Wind power 

It is provided by wind and can be used in doing work such as pumping water, winnowing, and generating 

electricity 

Advantages of wind power 

- It is free 

- Does not pollute environment 

- It is renewable 

- Clean 

Disadvantages of wind power 

- Has initial cost of purchasing and installing wind mill. 

- Wind is unreliable/unpredictable 

- Wind cannot be controlled 

Human power/hand power 

 It is power provided by human being 

Advantages of human power 

- Has low initial cost 

- Can perform work independently 
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- It is flexible 

- Require low supervision 

- Does not pollute the environment 

- Readily available 

Disadvantages of human power 

- Slow in operation 

- Efficiency decrease with number of hours 

- Efficiency affected healthy and maturity 

- Requires a lot of motivation 

- Provide low power and machines 

- Expensive to train 

- Affected by weather conditions and season 

- expensive 

- affected by disease 

Farm tools and equipment 

Role of Implements in Farming  

Agricultural implements are tools and equipment used to increase productivity and efficiency. These are 
implements that are used to simplify work such as cultivation, planting, harvesting etc. 

 

Factors considered when choosing a farm tool, machinery and equipment 

- Adaptability: farmers prefer implement that can work under the local conditions. 

- Availability of implement: farmers select an implement from those available and those with 

available spare parts. 

- Cost of purchase and maintenance: farm equipment should be cheap to buy and maintain. 

- Durability: farmers prefer durable equipment 

- Number of uses: farmers prefer a versatile machine that performs a number of tasks. 

- Size of the farm: big farms require big machines  

- Presence of source of power: some farm machines such as milking machines require electricity. 

- Presence and level of skilled manpower: some machines require skilled manpower for example use 

of a tractor. 

- Topography: for instance ragged terrain does not favor use of a tractor. 

- Level of production: high level production requires large machines 

- Availability of capital to purchase the equipment. 

- Efficiency of the machine. 

General care and maintenance of farm tools and equipment 
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Reasons to Maintain Agricultural Implements  

- Avoid downtime: When an agricultural implement breaks down, it can put a serious dent in your 
productivity. By taking the time to perform regular maintenance, you can head off most problems 
before they have a chance to occur. 

- Improved Performance: Over time, even the best-maintained equipment will start to show signs of 
wear and tear. By keeping your implements in good condition, you can ensure they continue 
operating at peak efficiency. 

- Reduce Costs: The cost of repairing or replacing an implement can be high. Maintaining your 
equipment can minimize the need for costly repairs or replacements. 

- Prolong the life:  Properly maintained equipment will last longer than neglected equipment. This 
means less money spent on new equipment over time and fewer disruptions to your operation. 

- Safety: Agricultural equipment can be dangerous if not properly maintained. With maintenance on 
your daily schedule, you can help prevent accidents and injuries. 

 

Maintenance tips 

Follow these tips to prolong the lifespan of your agricultural implements. 

- Store your implements in a dry, well-ventilated area when not in use. This will help prevent rust and 
corrosion. 

- Clean your implements to remove any dirt or debris that could damage the equipment. 

- Inspect your implements regularly for any signs of wear and tear. 

- Use only high-quality parts and lubricants on your equipment.  

- Avoid excessive force, pressure or impact whenever possible.  

- Buy agricultural implements of good quality  

- Tighten nuts and bolts of a tool 

- Use each tool for the designated purpose 

 
Selected farm equipment 
 
(a) Yoke 

 

A yoke is a wooden beam sometimes used between a pair of oxen or other animals to enable them to 
pull together on a load when working in pairs, as oxen usually do; some yokes are fitted to individual 
animals. 
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Desirable qualities of a yoke to us on the oxen 

- Should be strong to avoid breakage during operations 

- Should be durable 

- Should be light to remove excess weight from the animals 

- Should be easily/locally available 

-  Should be smooth to prevent bruising animals 

 
Ox – Mould board plough (0x-drawn) 

 
Parts of ox mould board plough 

- Main beam: holds other parts of the plough 

- Mould board: inverts the furrow slices and covers the vegetative materials 

- Land side: presses against the furrow wall to separate furrow slices from unploughed land and 

make the plough stable during Ploughing. 

- Land wheel (depth wheel): helps to regulate the depth of Ploughing and enable the operator 

the gauge a furrow slice within a reasonable distance from the previous furrow line. 
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- Depth rod: used to adjust width and depth of operation 

- Hake: provides attachment on the beam for fixing the parts of the plough which are adjusted 

before and during Ploughing. 

- Link: links the plough onto the chain pulled by the oxen. 

- Handle braces: stabilize the plough. 

- The pitch : ensures consistently good penetration of the plough into the soil 

Maintenance practices of the ox-mould board plough 
- Regular checking of the conditions of the share; it should be re-sharpened if blunt 

- Regularly tight the bolts and nuts 

- Replace worn out heel of the land slide 

- Clean the plough regularly 

- Lubricate the movable parts 

- Paint parts to prevent rusting 

- Store in cool dry places  

 
Advantages of using ox-mould board plough the farm 

- Mouldboard plough produces much uniform seedbed. It ploughs at uniform depth and produces 

uniform furrows. 

- It gives a complete inversion of the furrow slices to completely burry and kill surface vegetation 

- The furrow slices are well crushed to give a fine soil tilth favorable for germination of seed. 

- It leaves the soil surface relatively smooth since the furrows have shallow depressions and there 

are no uncultivated strips of land between the furrows. 

- It relatively light that it requires less power 

- It is cheap 

Disadvantages of animal drawn equipment 
- They do less work compared to tractors 

- Cannot cope up with heavy work; only operate shallow cultivation 

- Require land for grazing 

- Pulverization of soil encourage soil erosion 

- Easily damaged and incur costs to repair 

- For animals that work in pair when one animal is sick the other does not work. 

- Animals easily tire up when hot or very cold. 

Measures to ensure good performance of ox plough 
- Pairing of draught animals to increase traction 

- Use of light yoke when harnessing the animals 

- Feed animals properly 

- Treat animals diseases 

- Proper hitching of plough on the yoke. Make sure the yoke is fitted properly and the chain 

length is proper for the team. 

- Using the right type of share for the right soil conditions 

- Sharpening the share properly before using it on the plough 
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- Using the right moldboards for the required field condition. Use the digger /stable type for 

higher pulverization and general for moderate pulverizations. 

- Check and tighten loose nuts and bolts 

- Clear the field of tall vegetation, and tree first. 

- Plough during cool hours of the day. 

- Driving oxen at a constant speed 

- Ploughing the soil containing moderate moisture. 

- Setting the depth wheel correctly to ensure correct Ploughing depths. 

- Allow some break intervals during Ploughing to allow oxen to rest. 

Tractor mould board plough 

 

Functions of parts of  tractor mould board plough are similar to those ox mould board plough 

 

Disc plough 

 
A disc plough is tillage implement drawn by a tractor to cultivate the soil 

Functions of parts of disc plough 

- Beam: support the whole implement and provides attachment for all parts of the plough. 

- Disc: cut, turn and invert furrow slices 

- Disc hangers: support the discs and provide room for disc bearing. 
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- Bearing: facilitate rotation of discs 

- Scrappers: clean the discs 

- Furrow wheel: balances the plough in steady conditions during Ploughing. 

- Mast:  mount the plough to the tractor. 

Function differences between disc ploughs and mould board ploughs 

Disc plough Mould board plough 

Disc plough can roll over obstacle It glides as long as it plough 

It requires less power to pull It requires more power to pull 

Has poor inversion of furrow slices Has good inversion of furrow 

Produces rough seed bed which requires 
secondary cultivation 

Produces relatively smooth seed bed which do 
not require 

Can be used to plough in areas with a lot of trash Cannot be used to plough in area with a lot of 
trash 

The rolling action prevents it getting stuck and 
breaking 

Plough gets stuck and can break easily 

Requires less tractor power to pull the implement Requires more tractor power to pull implement  

 
Safety rules when operating a tractor 

- Do  not get on or off a tractor when it is moving 

- Do not clean or grease when a tractor is in motion 

- Do not allow other persons to ride on the tractor during operation 

- Do not remove or fit the belt to the pulley when the pulley is in operation 

- Avoid removing the radiator cap when water is still very hot 

- Do not run the engine when the oil gauge does not show any reading 

- Never use a clutch pedal as a foot rest 

- Do not refuel a tractor when the engine is running 

- Do not operate a tractor with faulty tyres, brakes and clutch. 

- Do not check level of oil when the engine is running 

- Employ skilled drivers 

- Do not drive the tractors when drunk with alcohol 

- Ensure that the bolts and nuts are tight 

- Never drive a tractor near a ditch 

- Keep the tractor in well maintained conditions. 

Factors that influence the choice of implement used for cultivation 
- Soil condition: dry/hard soil require heavy implements like a disc plough while loose soil require 

light implements like hand hoe and ox plough 

- Type of soil: sand soil is light and can easily be cultivated with hand hoe and ox plough while clay 

soil is heavy and requires disc plough. 

- Topography: in hilly areas tractor drawn implements may not be used while hand hoe is ok. 

- Nature of vegetation: ox plough is used in areas of short light vegetation 

- Availability of capital to purchase a desired implement 

- Availability of skilled labor to work with an implement 

- Size of land: tractor drawn implements are cheaply used on a large piece of land 
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- Preference of a farmer 

- Depth of cultivation: sub-soilers are required for deep cultivation 

Mechanical planter 
 

 
Components of mechanical planter 

- The seed hopper is where seeds are placed 

- Seed metering device regulates number of seed planted at a time 

- Seed tube delivers the seed from hopper into the planting hole 

- Seeds covering device covers planted seed with soil 

- Frame provides a base onto which all the components are fitted either directly or indirectly. 

- Transport wheels allow the machine to be moved easily 

- Depth regulating lever lowers or raises the furrow opener 

- Boot joins the furrow opener to the seed tube. 

- Drive mechanism transmits power from transport wheel to the seed delivery system. 

- Agitator stirs and keeps the seed flowing freely 

 
Advantages of using mechanical planter 

- Plants faster and saves time 

- Even placement of seeds 

- Reduced seed wastage 

- Used in fertilizer application 

Mechanical faults and solutions to mechanical faults to a mechanical planter 

1. Seed Depth Variation: If seeds are planted at inconsistent depths, it affects germination. Calibrate 
the planter to ensure uniform seed placement. 
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2. Double Planting: When two seeds end up in the same spot, it wastes resources. Adjust seed spacing 
and monitor seed flow. 

3. Seed Spacing Errors: Uneven spacing leads to uneven crop growth. Regularly check and adjust seed 
meters and spacing mechanisms. 

4. Fertilizer Distribution: Ensure even fertilizer application. Check tubes, nozzles, and distribution 
systems for clogs or malfunctions. 

5. Worn Coulter Blades: Dull or damaged coulter blades affect cutting and seed placement. Replace 
worn blades promptly. 

6. Metering Unit Issues: Faulty seed meters can cause over- or under-seeding. Clean and calibrate 
meters regularly. 

 

Sprayer 

 
Parts of sprayer 
 
- Nozzle: breaks the spray liquid into droplets for application to the targeted surface. 

- Lance: is a tubular frame to which the nozzle is attached. 

- Lance holder:  provides attachment to the lance 

- Trigger valve: regulates the release of chemicals from the nozzle. 

- Delivery hose: delivers the spray chemical to the valve and nozzle. 

- The pump and pumping lever: builds pressure in the tank. 

- Tank: stores the spray liquid. 
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- Belt: enable the operator to carry the sprayer on the back 

- Cap: covers the tank 

- Filter: prevents foreign materials from entering the tank. 

Steps followed when using a knapsack sprayer 

- Prepare the liquid in a separate container following the manufacturer’s instruction. 

- Open the cap and pour it in the tank through a filter. 

- Close the cap. 

- Carry the sprayer to the back. 

- Prime the sprayer by pumping the handle about 10 to 15 times. 

- Point the nozzle onto the target area and pull the trigger to spray the liquid. 

 
Maintenance practices on sprayer 

- Drain the tank of the sprayer before and after use 

- Fill the sprayer with water overnight if it is to be used the following day 

- Wash both internal and external part of the sprayer when changing to another chemical 

- Was the sprayer at the end of the spraying season with soda (0.5kg of soda in 50 liters of water) 

- Remove and clean all the nozzles 

- Inspect valves for wear and replace in time 

- Keep stock of all spares for replacement 

 
Factors that affect the performance of a sprayer 

-  Pressure and delivery of the pump  

- Speed of forward travel active ingredient to water ratio in the tank  

- Height of boom  

- Nozzle spacing 

The uses of tractors on farms  
- Plowing and tilling 

- Planting 

- Harvesting 

- Removing heavy objects like tree stamps and stones 

- Transporting materials 

- Spraying fertilizers 

- Irrigating land 

- Mowing and brush hogging 

 

Farm layout 

It is the general design of a farm involving the location of the fields with respect to the farmstead and 

public highways, the size, shape and number of fields, and the location of hog-lots, feed yards, etc.  
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Factors that are considered when planning a farm layout  

 

- Topography: the site should be gentle sloping, free from flooding and erosion 

- Soil type and climate to make the right choice of crops and animals 

- Accessibility: the site should be easily accessible to ease transportation and other farm activities 

- Security: the site should be protected from theft and vandalism 

- Water supply: the farm site should be able to access water for animals and  irrigation. 

- Consider Local zoning laws and  land use regulations 

- A farm site should access electricity 

- Future expansion: there should be room for expansion 

- Government regulation: farm site location should obey government regulation 

- Relationship between enterprises: building for related enterprises should be located close to 

one another. 

- Panoramic view: a homestead and farm house should be located in such a way that the farm can 

easily be monitored. 

- Farmers preference 

- Environmental impact of the farm: implement measures to prevent soil erosion, waste 

management and protect natural resources 

The benefits of proper farm planning 
 

- Resource optimization: proper planning helps in efficient utilization of resource such as water, 

and labor leading increase yields. 

- Allows a farm easy access in to emergencies such as fire outbreak 

- Reduces wastage on a farm by planning for catastrophes such as flooding 

- Sustainability: farm planning encourages environmentally friendly practices to maintain soil 

health, conserve water and protect natural resources ensuring long-term productivity. 

- Financial planning: farm planning aids budgeting and resource allocation, making it easier for 

farmers to secure funding and manage finances effectively 

- A well-planned farm layout and infrastructure streamline operations, monitoring reduce 

wastage and improve overall productivity. 

- A well planned farm reward from the community 

- Farm planning improves security of a farm 

 
Farm buildings and structures 
These are construction made on a farm for various functions. They include 

- Buildings include stores, offices and animal houses 
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- Water storage structures such as dams, boreholes, tanks and reservoirs. 

- Fences include barbed wires, plain wire, woven fence, trench fence and live fence. 

- Animal handling structures such as spray races, dips, crushes 

Factors that may affect the level of a farmer’s investment in farm building 
- Capital of the farmer; the higher the capital, the more/bigger the farm buildings. 

- Size of the firm; the bigger the size of the farm the more likely the bigger the investment in farm 

building. 

- The nature of the enterprise; different enterprises require different investment in the farm 

building 

- Security; big investment are placed in secure places 

- Level of technology, high technology requires big investment in farm buildings 

- Expected economic returns; high returns required big capital investment especially in buildings 

-  

Fence 
It is an enclosure that restricts movement of animals and/or people. 
 
Importance of a fence 

- Restricts movement of animals and people 

- Protects the farm from intruders and theft 

- Acts a boundary against land disputes. 

- Divides a grazing land into paddocks to ensure controlled grazing and breeding 

- Protects crops from animals 

- Control spread of diseases 

Factors that determine the type of fence used 
- Farmer’s preference 

- Available capital 

- Type/size of animal to be restricted. 

- Skill required 

- Topography for instance 

Live fence 
A field boundary formed by planting a line of closely spaced trees or shrubs. 
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Advantages of live fence 

- Cost-effective: once established it is cheaper to maintain 

- Give natural beauty creating pleasant appearance 

- Acts as wind breaker 

- It is a noise barrier 

- Made from renewable resources and therefore sustainable 

- Enhance biodiversity by providing habitats for other organisms 

- Some fence species fix nitrogen improving soil fertility 

Disadvantage/limitations of using live fences on a farm.  
- Live fences require regular maintenance including pruning, watering and pest control 

- Live fences take time to establish 

- Live fences are susceptible to pests, diseases and weather vagaries 

- Live fences take up a big space  

- Live fences requires a big initial capital for planting and watering and care 

- Some fence species are invasive   

- Some fence species are eaten and destroyed by animals 

 
Barbed wire fence:  

Here barbed wires are hanged on posts to control movement of animals. 

Components of a barbed wire fence 

 
(i) Posts are of four types made of wood, metal or concrete 

Strainers (King post) 

- They are used to make corners 

- They are used to make farm gate 

- They keep the train of wire 

Standard (ordinary posts) 

- They hold, strain and support wire 

Droppers 

- Prevent wires from sagging 

- Maintain spaces between wires 

Struts 

- They give support to the strainers in corner 
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- They brace strainer at the gate. 

Qualities of good farm gate 

- should be made of strong post (king posts) 

- should be reinforced with concrete 

- should be wide enough to enable entrance of any farm structure 

- made of durable materials 

- easy to access 

- should have a foot bath for disinfectants 

- should have strong shutters   

Barbed wire 

- Contain barbs at interval that restrain movement of animals. The length of barbed wire required 

= perimeter x number of strands 

Qualities of good barbed wire 

- Should have high steel quality to ensure uniform tension to prevent sagging. 

- Should have two strands for strength.  

- Should not rust easily 

 

The procedure to be followed when constructing a barbed wire fence 

- Identify  the area to be fenced 

- Clear vegetation/bush in the space where the fence line will pass 

- Use a string to make the line straight 

- Use pegs to set the position of the posts in a straight line (4.6m apart) 

- Determine the number of corners and gates since this will give the number of strainers and 

standard posts required. 

- Set the corner and gate posts 

- Dig holes about 2 feet deep for standard posts and 3 feet deep for strainer just enough to take 

the size of the post. 

- Fit the posts and struts into the holes 

- Fix struts on the strainer at the corner and gate 

- Pour concrete or mortar and ram 

- Nail struts to the corner and gate posts 

- Stretch and staple the first stand of the barbed wire starting from the lower strand to the 

second upwards 

- Fix in droppers where necessary 

- Fix gate 
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Ways of maintaining barbed wire fence 

- Replace broken wire 

- Treat the posts regularly which recommended preservatives 

- Replace decayed posts 

- Tighten loose wire with new staples 

- Put dropper in between the wires to prevent sagging 

- Replace broken gate 

Wood preservation method 

(a) Hot and cold soaking 

- Select wood to be treated 
- Use a suitable preservative that can be safely heated 
- Heat the preservative to a recommended temperature. This helps better penetration of the 

preservative into the wood 
- Submerge the wood completely in the hot preservative for a specified period of time. 
- Remove the wood from the preservative and  dry completely before use 
- After hot soaking, immediately transfer the wood to a cold preservative bath. This sudden 

temperature change causes the wood to contract, creating a partial vacuum that draws 
more preservative into the wood. 

- Leave the wood in the cold bath for an extended period, often several hours to a few days, 
to ensure deep penetration. 

- Take the wood out of the cold bath and allow it to drain. 
- Let the wood dry completely before use. This can take several days to weeks, depending on 

the wood type and environmental conditions. 
 

(b) End diffusion  

- The wood is cut to desired size and shape 
- The ends of the wood pieces are dipped or brushed with a preservative solution 
- The treated wood is then stacked and covered to allow the preservative to diffuse from the 

treated ends into the rest of the wood which can take several weeks depending on the type 
of wood and preservatives.  

- After the diffusion process is complete, the wood is allowed to dry either naturally or in a 
kiln. 

-  The wood is inspected to ensure the preservative has penetrated adequately and that the  
(c) Painting 

- Wood is painted with color or preservative to prevent rotting  or insect damages 
 
Farm Buildings 

 
(a) Architectural drawing  
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  This is a technical illustration of a building or building project.  
 

Types of architectural drawings used in technical work 

- Pictorial drawings: drawing an object as it actually appears to the eye. It is also called perspective 

drawing. This is used by architects in showing the detail of the structure. This drawing shows the 

building just as a photograph or sketch taken from the same point. But as it cannot be measured, 

the drawing is of no value to direct building. 

- Working drawing: gives information (dimensions and shape) for complete construction of building 

represented. 

- Topographic drawing are drawing of maps and landscape  showing the method of representing land 

and water features and is the kind of drawing used in construction with relation to surveying. 

A building plan 

It is a drawing showing the location, arrangement and fitting out of buildings and estimates of 

quantities of material 

 

Advantages of building plan 

- Helps in estimating of amount and cost materials to use. 

- Guides the builders on the quality of materials to use 

- Helps in planned positioning of buildings and rooms 

- Helps to locate the underground electric cables and water pipes 

- Helps in setting up of the whole farm lay out for easy access of farm and buildings 

- Saves time in construction since plan is drawn in advance. 

Disadvantage of building plan 

- Require skilled interpretation 

- Expensive to obtain 

- Require skill to draw 

- Offer no flexibility in modification 

The factors to consider when selecting a site for construction of farm buildings or farm layout 

- Topography: the site should be gentle sloping, free from flooding and erosion 

- Wind direction: building for human and animals should be sited on the leeward side of wind. 

Too much wind can damage buildings and make animals to chill. 

- Soil type: the soil should be stable to prevent building from collapsing 

- Accessibility: the site should be easily accessible 

- Security: the site should be protected from theft and vandalism 

- Water supply: the farm site should be able to access water 
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- A farm site should access electricity 

- Future expansion: there should be room for expansion 

- Government regulation: farm site location should obey government regulation 

- Relationship between enterprises: building for related enterprises should be located close to 

one another. 

- Panoramic view: a homestead and farm house should be located in such a way that the farm can 

easily be monitored. 

- Farmers preference 

Factors that should be considered when choosing materials for construction on a farm 

- Cost of construction material, cheaper materials are preferred. 

- The durability; durable materials are preferred 

- Technology needed 

- Availability of the material 

- Capital to purchase building materials and pay labour. 

- Farmers preference of the material 

- The strength of the materials/ability to resist stress and strain 

- The ease to work with the materials e.g. painting, vanishing, oiling 

- The type/nature of the material e.g. plastic, wood, metal etc. 

 

Advantages of using mud as a building material for constructing the walls of farm buildings  
- Mud is cheap 

- Mud is readily available 

- Mud has good thermal insulation 

- Uses of mud requires low skill 

- Build walls which are resistant to fire 

- Mud makes strong walls to support the roof 

 

Disadvantages of using mud as a building material for constructing the walls of farm buildings 
- mud walls are not durable 

- mud walls are easily painted 

- mud walls disintegrate in water or damp areas 

- mud walls are not strong/are brittle 

The characteristics of a good foundation for building  
- Should Strong and stable base for the superstructure. 

- Should be weather resistant such as flood, decay-resistant materials (reinforced concrete or 

preservative treated wood). 
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- Elements sized for appropriate structure loads and local soil conditions. 

- Proper connections and anchors to transfer loads between the foundation and the rest of the 

structure. 

- Transfers structural loads evenly into the ground. 

- Prevents cracks and settlement of the building. 

- Should withstand the effects of ground movement/earth quakes. 

- Extends below the frost line to prevent damage from freezing 

Possible causes of weakness in farm building  

- Poor soil that encourage sinking of the foundation 

- Too small a foundation offering too little a surface area to handle weight 

- Shallow foundation 

- Poor mixing of building material 

- Insufficient building material 

- Poor grade building material 

- Use of inexperienced mason and builder who lacks necessary knowledge. 

- Poor draughtsman ship with inherent faults that are transmitted to the building. 

 

Qualities of a good building wall 

- Should have sufficient height so that people do not knock their heads 

- Should be weather resistant 

- Should be fire resistant 

- Should have good thermal insulation 

- Should be strong and stable to support the roof. 

- Should resistant to earth quakes. 

- Should be upright 

Ways of protecting farm building foundations 

- Constructing concrete floor to protect the building from termites 

- Fitting of termites and rodent safeguards 

- Uses of chemicals to protect the floor from termite 

- Regular clearing of vegetation near the foundation to keep away rodents 

- Installing of damp proof course to protect it from dampness 

- Painting to protect it from water. 

- Plastering the walls to protect it from water 

- Installing the gutters to protect walls from water 

- Install a wider eve to protect the walls from rain water 
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Importance of stores on a farm 

- They protect farm machinery from bad weather and theft 

- They increase the value of the farm 

- They reduce wastage on a farm by storing excess produce 

- They increase profitability by storing farm produce until a good price 

- Maintain the quality of the produce stored properly 

- Allow timely harvesting 

The characteristics of a good farm store 

- Should be readily accessible for farm operations such farm vehicles 

- Should have reasonable size to suit intended use 

- Should contain firefighting equipment 

- Should be well-ventilated for proper aeration 

- Should be lockable for security 

- Should be fireproof. 

- Should have leak free roof to keep the store dry 

- Should have strong walls 

- Should be protected from pests 

- Should have leak free roof to keep inside dry 

- Should have concrete floor to minimize dust and dampness 

- Should have enough light. 

Precautions taken to ensure proper storage of farm produce 

- Timely harvesting to protect the produce from post harvesting pests. 

- Drying produce to recommended moisture content. 

- Dressing the seeds before storage to reduce pest attack 

- Storing produce 50cm above the floor to avoid dampness 

- Installation of vermin and rodent traps in the store 

- Regularly disinfect and fumigate the store to prevent them from pest inversion. 

- Install firefighting equipment in case of fire outbreak. 

- The walls and the floor should be free of crack not to store pests 

- Stores should have proper ventilation 

Problems faced by farmers in storing farm produce 

- Damages from vermin and rodents 

- Theft from workers 

- Lack modern preservation methods such as freezing. 

- Damage from high moisture content 
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- Price fluctuation 

- Inadequate space 

- High costs of rating a store 

The functional requirements of animals’ house 

- Should have strong walls to reduce accidents to animals 

- Should have concrete rough floor to reduce accidents of farmers from falling 

- Should have a gently sloping floor for easy cleaning and draining. 

- Should have a roof that is leak free to keep it dry 

- Should have enough feed and water trough 

- Should be well ventilated 

- Should have walls high enough to accommodate animals 

- Should be spacious to accommodate animals 

- Should have a lockable door for security 

- Should have enough litter to absorb moisture 

The functional requirements of a building for processing equipment 

- It should be water proof to keep it dry and prevent damaging machines 

- Should be well ventilated to facilitate aeration for easy cooling of machine 

- Should have noise and temperature regulator 

- It should be fitted with a fire extinguisher to safeguard it in case of fire outbreak. 

- It should be spacious to accommodate the machinery and operator 

- Should be strong enough to resist vibrations caused by the machine 

- Should have stable power supply to run the machines 

- Should have emergency exist in case of accident 

- It should be easily accessible for transportation of produce 

Concrete 

Concrete is a composite material composed of aggregate bonded together with fluid cement that 

cures to a solid over time. Concrete is the second-most-used substance in the world after water, and is 

the most widely used building material. 

The recommended proportions of cement: sand: gravel is 1: 1: 3 or 4 respectively by volume 

 

Factors that affect the strength of concrete 

- The proportion and type of cement in concrete 

- The quality and proportion of sand 

- Proportional of water 

- Method of mixing 
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- The care during curing such as wetting of concrete and covering to protect it from effect of fast 

drying 

- Contamination lowers strength of concrete 

Advantages of using concrete as a construction material on a farm 

- Good insulator that it reduces loss of heat from a building 

- It is non-flammable 

- Strong 

- Durable 

- Concrete is easy to mould 

- It cheap 

- Easy to clean 

Disadvantage of using concrete as construction material on the farm 

- Concrete is not well reinforced is low in tensile strength 

- It is bulky 

- It is expensive 

- Requires time to cure 

- Requires skill to use 

- It is degraded by chemical such as acids 

- It is cold 

Seasoning timber 
 
This a process of reducing the moisture content of timber to make it suitable for various purposes. The 
following are the different method of seasoning of timber 
 

 Air seasoning, which involves stacking the timber logs in layers in a shed and exposing them to air 

circulation. 

 Kiln-drying, which uses a controlled temperature and humidity in a chamber to dry the timber 

quickly. 

 Chemical treatment, which involves immersing the timber in water mixed with salt (urea, 

ammonium carbonate or other chemicals) to prevent decay and insect attack. And then dry them 

 Heat treatment, which uses high temperature and low oxygen to modify the properties of the 

timber. 

 Hot-air seasoning, which blows hot air over the timber to accelerate the drying process. 
 Electrical seasoning that involves passing high-frequency alternating current through the logs of 

wood generating heat that dry timber. 

Importance of seasoning timber 
- Make timber easily workable and facilitate operations during conversion. 
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- Maintain the shape and size of the component of the timber article which is expected to remain 

unchanged in shape. 

- Reduced weight, making it easier to carry 

- Increased resistance to fungi and insects’ damage 

- Easy to polish and paint 

- Increased strength and durability 

- Easy to burn 

Precautions taken when seasoning timber 

1. Protection of timber from termites, insects and rodents to prevent destruction 
2. Drying of the timber indoors to allow uniform drying to prevent cracking and shrinkage 
3. Protection from water and excessive humidity to prevent them from rotting and hasten drying 
4. Heaped on leveled ground to prevent from wrapping and gap left to allow air circulation. 
5. Preservation of handling equipment to prevent rotting 

Advantages of using wood to make farm structures 
- It is relatively cheap 

- Durable 

- Easily worked with simple tools 

- Less labour is required to work with wood 

Disadvantages of using wood to make farm structures 
- Easily catch fire 

- Require treatment to last 

- Low strength 

- Easily affected by weather 

The hot and cold method of treating timber on the farm 
- Timber of desired is placed in a drum containing a suitable preservative. The drum is then fired 

until the preservatives is about to boil for one to two hours and then allowed to cool. 

- During heating air in the wood cells and conducting tubes expand and of the air is expelled from 

the cells and conducting tubes 

- As the preservatives cools down, the air in the wood cells and conducting tubes contract 

creating a vacuum inside the cells and tubes. The vacuum draws the preservatives into the 

woods. 

The qualities of a good wood preservative 
 
- Should be highly poisonous to fungi and insects 

- Should be permanent 

- Should allow paint to bond on wood 

- Should be readily available 

- Should be cheap 

- Should be non-poisonous 

- Should not produce offensive odor 
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- Should be easy to apply/use 

- Ensure adequate water in a radiator. 

Drawings of some building equipment 
(a) Hacksaw for cutting metal pipes  

 

(b) Bow saw for cutting wood 

-  
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 Revision Question 
1. Which one of the following simple machines would be appropriate to use when offloading culverts 

to use on the farm from a lorry? 

A. A pulley 

B. Inclined plane 

C. Wheel and axle 

D. A crowbar 

2. Which of the practices would maintain a farm tool in a proper working condition? 

A. Regular lubricating 

B. Keeping the tool in store 

C. Using the tool for designed purpose 

D. Not using the tool at all 

3. A pulley is used to lift a load of 60N using an effort of 20N.What is the mechanical advantage of the 

machine 

A. 3 

B. 40% 

C. 3% 

D. 120N 

4. Which one of the following simple machines can be best used when loading a tractor engines on a 

truck 1.5m high from the ground. 

A. Crowbar 

B. Wheel and axle 

C. A rump 

D. A pulley 

5. The first class lever has 

A. Pivot between the load and the effort 

B. Load between effort and pivot 

C. Effort between load and pivot 

D. Pivot at both ends 

6. The function of the Landslide in a mould board plough is to ensure that the; 

A.  furrow is straight 

B. Plough is stable 

C. Furrow slice is turned over 

D. Plough slides over obstacles 

7. A concrete block of mass 40kg exerts a pressure of 20Nm-2 on the surface. Find the area of contact 

between the block and the surface. 

A. 20m2 
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B. 20cm2 

C. 25m2 

D. 5m2 

8. A 50kg sack of bean fall from a height of 20m from a stack of beans in a store. What is the potential 

energy lost 

A. 0.2kJ 

B. 10kJ 

C. 20kJ 

D. 1kJ 

 

9. Which of the following is the safe moisture level for seasoned timber? 

A. 21% 

B. 25% 

C. 50% 

D. 15% 

10. In a single fixed pulley 

A. The load is equal to the effort 

B. The load is greater than the effort 

C. The load is less than the effort 

D. Mechanical advantage is greater than one 

11. Which one of the following is the purpose of the pitch on the mould plough share 

A. Clears the chuff during Ploughing 

B. Determines plough depth 

C. Eases penetration into the soil 

D. Stabilizes the plough bottom. 

12. Sub-soiling is carried out in order to 

A. Mix the soil 

B. Encourage soil drainage 

C. Discourage soil erosion 

D. Expel soil organism 

13. Which of the following does not affect sprayer’s performance? 

A. Operating pressure 

B. Forward speed of operator 

C. Height of the crops 

D. Distance from the crop  

14. Which of the following is not a method of protecting a foundation against termites and rodents 

A. Construction of a floor slab under the whole building 
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B. Installation of shields 

C. Chemical treatment of soil around the foundation 

D. Constructing a continuous drain around the foundation 

15. Which one of the following implements is not used for agricultural products? 

A. Subsoilar 

B. Disc plough 

C. Chisel plough 

D. Ridger  

16. A wheel driven fertilizer distributor has a distribution spread of five meters and land wheel diameter 

of 1m. How many times is it necessary to recoil the driving wheel to cover1/25 of a hectare? 

A. 80 

B. 125 

C. 2000 

D. 25 

17. The graph below shows a machine doing work. Study and answer  the question 

 

What kind of machine is X? 

A. Perfect 

B. Imperfect 

C. Ideal 

D. real 

18. A gear with 15 teeth drives a gear with 75 teeth. If the speed of the driving gear is 55 rpm. What is 

the speed  of the gear driven 

A. 7 

B. 20 

C. 11 

D. 275 

19. One of the following is a characteristic of a material able to stand strain 

A. Hardness 

B. Ductility 

C. Brittleness 
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D. toughness  

20. How does using a light yoke improve draught animals’ efficiency? It 

A. Pairs animals for better work 

B. Directs the animals in straight line 

C. Is comfortable so animals do not get tire fast 

D. Is used for attachment of the ploughs for easy pull. 

21. An apple crate of mass 40kg is pushed with a force of 140N up an inclined track of length 10m onto 

a lorry floor at a height of 2m from the ground. Calculate the work done in lifting the crate vertically. 

A. 800J 

B. 1400J 

C. 400J 

D. 700J 

22. What is the function of a coulter on an ox plough 

A. Clean the mould board 

B. Stabilize the plough 

C. Adjusting the depth of plough 

D. Cut and separate furrow slice from un-ploughed land 

23. Concrete can be reinforced to increase its strength by 

A. Using 1 part cement, 2 parts sand and 3 parts aggregate 

B. Putting steel bars in concrete 

C. Using just enough water to mix concrete content 

D. Finishing with a coat of wetted cement 

24. The resistance of a barbed wire to a force pulling it apart when strained on fence posts represents 

its 

A. Tensile strength 

B. Compression strength 

C. Shearing strength 

D. Elastic strength 

25. Which one of the following represents the ratio of materials mixed to produce mortar for binding 

bricks? 

A. 3:4 mixture of sand and cement 

B. 1:1 mixture of sand and cement 

C. 3:1 mixture of sand and cement 

D. 1:4 mixture of cement and sand 

26. Painting of wood on farm structures is done in order to 

A. Block entry of air 

B. Prevent termite attack 
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C. Block penetration by moisture 

D. Seal of wood defects 

27.  Which one of the following determine the spacing of posts when fencing land for rearing livestock? 

A. Cost of poles 

B. Type of animal 

C. Type of animal 

D. Availability of posts 

28. An example of a farm tool which belongs to a second class lever is a 

A. Wheel barrow 

B. Claw hammer 

C. Surgical knife 

D. Pair of pliers 

29. The main reason for case hardening in the manufacture of farm implement is to 

A. Prevent corrosion 

B. Ease cleaning 

C. Resist abrasion 

D. Make the equipment ductile 

30. The commonest fault in mechanical planter is 

A. Broken seed hopper 

B. Erratic wheel movement 

C. Stuck seed plates 

D. Failure to maintain straight lines 

31. Which of the following is appropriate for cutting steel? 

A. Hacksaw 

B. Cross cut saw 

C. Rip saw 

D. Bow saw 

32. In a roof setting, the overhang is proportional to 

A. Purlins 

B. Rafters 

C. Verandah 

D. Face boards 

33.  Which of the following is correct about total efficiency of a machine 

A. It can do work above the manufacturer’s guide 

B. An effort input equals to work output 

C. Is the ratio of mechanical advantage to velocity ratio 

D. Velocity ratio is a reciprocal of mechanical advantage 
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34. When the forward speed of a planter is fast, seeds are 

A. Planted at right intervals 

B. Evenly distributed 

C. Thickly distributed 

D. Thinly distributed 

35. Which of the following is a characteristic of a material to stand strain? 

A. Hardness 

B. Ductility 

C. Brittleness 

D. Roughness  

36. Which of the following is a mounted tractor implement? 

A. A trailer 

B. A mould board plough 

C. A seed drill 

D. A roller 

37. A joule is a unit of 

A. Force 

B. Work 

C. Pressure 

D. Mechanical advantage 

38. If a tractor driver wanted the disc plough to dig deeper, what adjustments would he make on the 

plough? 

A. Adjust the vertical position and angle of ravel of the discs. 

B. Adjust the scrapper so that all the mud and trash get scrapped of the discs 

C. Adjust the engine of the tractor and oil the discs to allow free rolling action 

D. Adjust the furrow wheel to an angle 450 to the vertical line 

39. Which one of the following machines has higher mechanical advantage 

A. Single movable pulley 

B. Single fixed pulley 

C. Compound pulley 

D. Double fixed pulley 

40. Which of the following helps the new ox to learn fast during training 

A. Isolating the new ox from the rest 

B. Being polite to the new ox 

C. Pairing the new ox with experienced ox 

D. Proper haltering 
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41. Which one of the following types of drawing gives all the information for the complete construction 

of the building represented. 

A. Pictorial drawing 

B. Working drawing 

C. Topographic drawing 

D. Constructive  drawing 

42. The function of the frog in an ox plough it to 

A. Penetrate the soil and cut furrow slice at the desired depth 

B. Provide attachment for the beam and land side share 

C. Adjust the depth and width of Ploughing 

D. Turn the furrow slice so as to bury trash 

43. Which of the following can be used to load livestock on a truck? 

A. Inclined plane 

B. Pulley 

C. Wheel and axle 

D. lever 

44. what is the velocity ratio of the pulley system shown in the figure below 

 

A. 4 

B. 1 

C. 8 

D. 2 

45. The load subjected to farm building due to the buildings own weight is called 

A. Applied load 

B. Live load 

C. Dead load 

D. Imposed load 

46. An ox-plough is most popular in groundnut growing area of Teso mainly because it; 

A. Is cheap and can be afforded by most farmers 

B. Is simple to set during Ploughing and ridging with no special skill required 
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C. Has low cost of maintenance 

D. Can be used for Ploughing, ridging, weeding and harvesting 

47. An effort of 250N raises a load of 1000N through a distance of 10m. if the effort moves through a 

distance of 50m, what is the velocity ratio: 

A. 4 

B. 5m 

C. 5 

D. 80% 

48. Which of the following is a good ratio of cement, sand and gravel for making floors for a farm 

workshop? 

A. 1:2:3 

B. 1:2:4 

C. 1:3:3 

D. 1:3:6 

49. One reason for making the pitch of a roof high when using grass as a roofing material is 

A. Prevent leak 

B. Improve durability of the roof 

C. Improve ventilation of the house 

D. Make the building warmer for housing animals 

50. How does a light yoke improve efficiency in draught animals? It 

A. Pairs animals for better work 

B. Direct the animals in straight line 

C. Is comfortable, so animals don’t tire easily 

D. Is used for attachment of ploughs 

Answers to objective questions 

1B 6B 11C 16A 21A 26B 31A 36B 41B 46D 

2C 7A 12B 17A 22D 27C 32C 37B 42B 47C 

3A 8B 13C 18C 23B 28A 33B 38A 43A 48B 

4D 9D 14D 19B 24A 29C 34C 39C 44D 49A 

5A 10A 15D 20C 25D 30C 35B 40C 45C 50C 

 

51. (a) Explain the following terms used in simple machines. 

(i) mechanical advantage 

(ii) Velocity ratio 

(iii) Efficiency 
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 (b) A machine lifts a load of 200N through a distance of 1 metre when an effort of 50N is applied to 

it. If the distance moved by the effort is 6metres, determine the 

  (i) Mechanical advantage of the machine (answer = 4) 

 (ii) Velocity ratio of the machine (answer = 6) 

 (iii)Efficiency of the machine (answer = 66.7%) 

 (c) Explain four factors that may affect the efficiency of a machine (04marks) 

52.  (a) Give four factors to consider when choosing a draught animal 

 (b) State two advantages of using draught animals 

 (c) Outline four factors limiting the use of draught power 

53.  (a) Describe each of the following machines used on a farm. 

(i) Lever  

A lever is a simple machine consisting of a beam or rigid rod pivoted at a fixed hinge or fulcrum 

used to move heavy or firm fixed load with one end when pressure is applied to the other end. 

Levers are grouped into three forms depending on the position of the ‘pivot’ i.e. 1st class lever, 

2nd class lever and third class lever 

(ii) Inclined plane 

An inclined plane is a simple machine consisting of a flat supporting surface tilted at an angle 

(sloping), with one end higher than the other used to elevate or rift heavy loads by pushing or 

pulling the load 

(iii) Pulley 

A pulley is a simple machine consisting of wheel on an axle or shaft that is designed to support 

movement and change of direction of a taut cable or belt or transfer of power between the 

shaft and cable used to lift heavy loads vertically. Pulley are classified into three forms i.e. single 

fixed pulley, single movable pulley and block and tackle system. 

(b) Give an example of how each of the machine in (a) can be used on a farm 

(i) Lever 

- Levers like wheel barrow are used to lift and carry farm produces, manure, and rubbish from 

one point to another. 

- Levers like craw hammers are used to remove nail during construction. 

- Hammers are used to fix nails during construction 

- Scissors are used for cutting 

- Levers such as steelyard are used pick rubbish from compound 

(ii) Inclined plane is used for lifting heavy loads and loading it to trucks 

(iii) Pulley 

- Used in hoisting flags on the farm administration 
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- Used lifting construction material 

- Helps on loading trucks 

(iv) Screws and bolts 

These are machines that consist of threads equidistant apart and are used hold objects 

together or lift objects e.g. car jack 

(v) Wedge  

(vi) A wedge is a triangular shaped tool, a portable inclined plane and one of the six simple 

machines. It can be used to separate two objects or portions of an object, lift up an object, 

or hold an object in place e.g. ax, knife, etc. 

(vii) Gears 

They are wheel with toothed edges that rotate on an axle or shaft, and the teeth of one gear 

fit into teeth of another gear. This lets one gear turn the other, meaning one axle or shaft 

can be used to turn another shaft. Gears can change direction or speed of movement 

 

 

54.  (a)  What is meant by efficiency of a machine used to do work? (02marks) 

(b) A machine requires 6250kJ of energy to lift a bag of maize weighing 50kg through a vertical 

height of 10m. Calculate 

(i) work done by the machine (03marks) (answer 5000J) 

 (ii) Efficiency of the machine (03marks) (ans. 80%) 

(c) State two ways of improving the efficiency of a machine 

 

55. (a) Define a simple machine (02marks) 

 (b) Outline the qualities of a simple machine used on a farm 

 (c) Explain the following terms as applied to Ploughing 

(i) Back furrow: are raise ridges left behind after Ploughing 

(ii) Dead furrow: are open trenches left behind after Ploughing 

(iii) Furrow slice: is soil lifted and inverted by the trough. 

56. (a) Outline five qualities of a good building wall 
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 (b) Give five ways of protecting farm building foundations 

57. State the functional requirements of the following farm buildings: 

(i) Animals house 

(ii) Building for processing equipment 

 (b) Explain the factors that may affect the level of farmer’s investment in a farm building 

58.  (a)Give the functions of each of the type of wooden posts in a barbed wire fence. 

(i) Strainers (King post) (02marks) 

(ii) Standard (ordinary posts) (02marks) 

(iii) Droppers (01mark) 

(iv) Struts (o1mark) 

 (b) Outline the procedure to be followed when constructing a barbed wire fence. (10marks) 

 (c) State ways of maintaining barbed wire fence. (04marks) 

59. (a) Explain the criteria used to select a farm machine 

 (b) Discuss ways of encouraging mechanization in agriculture 

 (c) Outline farm operations that that can be mechanized 

60.  (a) Explain factors that should be considered when choosing materials for construction on a farm. 

 (b)  Suggest possible causes of weakness in farm building (09marks) 

 (c) What are the characteristics of a good farm store? (04marks) 

61. (a) Explain why stores are important on a farm 

 (b) What precautions should be taken to ensure proper storage of farm produce? 

 (c) Outline problems faced by farmers in storing farm produce 

 

62. (a) Define a building plan 

(b) Give advantages and disadvantages of building plan 

 (c) Explain the factors to consider when selecting a site for construction of farm buildings 

63.  (a) Explain the success of oxen-cultivation in Northern and Eastern Uganda (12 marks) 

64. (a) Outline four factors that affect the strength of concrete 

 (b) Discuss the advantage and disadvantage of using concrete as a construction material on a farm 

 (c) Describe the types of architectural drawings used in technical work 

65. (a)  Discuss the factors that are considered when planning a farm layout. (14marks) 

- Topography: the site should be gentle sloping, free from flooding and erosion 

- Soil type and climate to make the right choice of crops and animals 

- Accessibility: the site should be easily accessible to ease transportation and other farm activities 

- Security: the site should be protected from theft and vandalism 
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- Water supply: the farm site should be able to access water for animals and irrigation. 

- Consider Local zoning laws and  land use regulations 

- A farm site should access electricity 

- Future expansion: there should be room for expansion 

- Government regulation: farm site location should obey government regulation 

- Relationship between enterprises: building for related enterprises should be located close to 

one another. 

- Panoramic view: a homestead and farm house should be located in such a way that the farm can 

easily be monitored. 

- Farmers preference 

- Environmental impact of the farm: implement measures to prevent soil erosion, waste 

management and protect natural resources 

 

(b)  Outline the benefits of proper farm planning? (06marks) 

 

- Resource optimization: proper planning helps in efficient utilization of resource such as water, 

and labor leading increase yields. 

- Allows a farm easy access in to emergencies such as fire outbreak 

- Reduces wastage on a farm by planning for catastrophes such as flooding 

- Sustainability: farm planning encourages environmentally friendly practices to maintain soil 

health, conserve water and protect natural resources ensuring long-term productivity. 

- Financial planning: farm planning aids budgeting and resource allocation, making it easier for 

farmers to secure funding and manage finances effectively 

- A well-planned farm layout and infrastructure streamline operations, monitoring reduce 

wastage and improve overall productivity. 

- A well planned farm reward from the community 

- Farm planning improves security of a farm 

66. (a)  Explain the merits and demerits of used of animal drawn implements (10marks) 

Merits of using ox-mould board plough the farm 
- Mouldboard plough produces much uniform seedbed. It ploughs at uniform depth and 

produces uniform furrows. 

- It gives a complete inversion of the furrow slices to completely burry and kill surface 

vegetation 

- The furrow slices are well crushed to give a fine soil tilth favorable for germination of seed. 

- It leaves the soil surface relatively smooth since the furrows have shallow depressions and 

there are no uncultivated strips of land between the furrows. 

- It relatively light that it requires less power 

- It is cheap 
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Merits of using mechanical planter 
- Plants faster and saves time 

- Even placement of seeds 

- Reduced seed wastage 

- Used in fertilizer application 

Merits of using Carts and Wagons: 

Ease transport on the farm 

Demerits using of animal drawn equipment 
- They do less work compared to tractors 

- Cannot cope up with heavy work; only operate shallow cultivation 

- Require land for grazing 

- Pulverization of soil encourage soil erosion 

- Easily damaged and incur costs to repair 

- For animals that work in pair when one animal is sick the other does not work. 

- Animals easily tire up when hot or very cold. 

 

(b)  How can a farmer obtain optimum power output from draft animals? (06marks) 

- Give the oxen enough water 

- Feed the animals so that it does not eat crops 

- Yoke the animals properly 

- Hold the animals for a while in the dressing room to allow them to settle and calm down 

- Cheek the feet of the animals and ensure that the hooves are sound and if necessary pair 

them 

- Fix a muzzle on their mouth to prevent animals from browsing crops. 

- Ensure that the implements e.g. a plough is in proper order by sharpening the share and 

tightening all loose nuts and bolts. 

- Pairing of draught animals to increase traction 

- Properly maintaining and servicing the ploughs  

- Use correct share for a given soil condition 

- Ensure proper hitching of plough on the yoke 

- Drive the oxen at constant speed 

- Clear the field of tall grass and tree stamps before using the animals 

- Provide good housing to protect the animal from bad weather. 

- Timely treatment of animals. 

-  Control parasites 

- Avoid over working the animals 

- Work the animal during good weather 

- During off season the animals should be made to pull carts to ensure that they do not forget 

 

67. (a) Give the functions of the following to the coil ignition system of a tractor (05marks) 

(i) Spark plug 
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- The spark plug is used for injecting the spark and which causes the start burning of the 

air-fuel mixture in the system  

(ii) Battery 

- It stores electrical energy and is used to provide electricity for ignition 

(iii) Ignition coil 

- It used to step the voltage  

(iv) Distributor 

- It provides ignition pulses to the individual spark plug-in sequences at the correct time. 

(v) Dynamo 

- Recharges the battery 

(b) Outline five faults that may lead to failure of the coil ignition system (05marks) 

- Engine misfires 

- Rough idle 

- A decrease in car power, especially in acceleration 

- Poor fuel economy 

- Difficulty starting the engine 

- Faulty Ignition Coil, Spark Plug, or Spark Plug Wires. An ignition issue can be caused by a 

faulty or failing ignition coil, spark plug, or spark plug wire set.  

- Crank Position Sensor Failure.  

- Cam Position Sensor.  

- Distributor Pick-Up Coil / Hall Effect Sensor.  

- Ignition Module. 

68. (a)  What are the effects of overheating in a tractor engine? (06marks) 

- Reduced engine efficiency 

- Prolonged overheating can damage camshaft, crankshaft, bearing, radiator core and 

horses 

- Piston wear and seizure 

- Power loss  

- Leaking of coolant 

- Reduced fuel efficiency 

- Increased emission causing environment pollution. 

 

 

(b)  With the aid of a diagram, describe the working of water cooling system of a tractor engine 

(10marks) 
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Process 

- Water pump pushes the coolant through the engine block and cylinder head where it 

absorbs head. 

- The hot coolant flows to the radiator where heat is lost to the surrounding through the 

radiator fins. This is promoted by the fan that draws air through the radiator. 

- The thermostat controls the flow of coolant to maintain the engine temperature 

(c) How can the efficiency performance of the cooling system of a tractor engine be ensured 

(04marks) 

- Top up coolant 

- Use right coolant 

- Replace coolant regularly according to specification 

- Ensure radiator does not leak 

- Ensure the fan works properly 

- Ensure the water pump is in proper working condition 

- Monitor engine temperature from the temperature gauge and act appropriately 

 

69. (a) With the aid of a diagram explain the functions of the components of a cattle dip. (15marks) 
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- Plunge/dipping Tank: A narrow channel where animals walk, immersing them in progressively 
deeper liquid until fully submerged (except for their heads to breathe). The channel then 
becomes shallower as the animal exists. 

- Holding Yard/collecting pen: An area where livestock gather before entering the dip. 
- Foot Bath: A shallow pool where animals’ feet are treated with acaricides. 
- Jump: A barrier that prevents animals from turning back once they enter the dip. 
- Dip Tank: The main structure where animals are immersed in liquid containing parasiticides. 
- Draining Race: A channel where excess dip solution drains off. 
- Silt Trap Outlet: Collects sediment and prevents clogging. 
- Roof: Provides shade and protects the dip solution from sunlight. 
- Water Tank: Stores water for diluting the dip solution. 
- Soaking pit: a pit where used dip solution is disposed of. 

(b) Explain why some farmers prefer to use a spray race instead of dip tank. (05marks) 

- Spray races use less water compared to dip tanks 
- The Acaricide is recycled in a spray race to minimize wastage 
- Limited chances for animal to shallow Acaricide 
- It is fast 
- It flexible i.e. can be applied to different location 
- It is suitable for other animals like goats and sheep 
- Requires less labor 

70.  (i) Explain the meaning of seasoning in timber processing. (02marks) 
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Seasoning of timber is the process by which moisture content in the timber is reduced to 
required level 

(ii) Discuss the various methods of seasoning timber. (08marks) 

- Natural seasoning involves air drying the timber by stacking it in a way to allow air to circulate 

around each piece. It is slow but economical 

- Artificial seasoning includes methods like: 

o kiln drying, where timber is dried in controlled environment;  

o chemical seasoning where wood is soaked in strong salt (urea, ammonium carbonate) 

solution to absorb moisture from wood, and after the wood left to dry  

o Electrical seasoning that involves passing high-frequency alternating current through the 

logs of wood generating heat that dry timber. 

  
 

(iii) State the advantages of seasoning wood. (06marks) 

 

- Make timber easily workable and facilitate operations during conversion. 

- Maintain the shape and size of the component of the timber article which is expected to remain 

unchanged in shape. 

- Reduced weight, making it easier to carry 

- Increased resistance to fungi and insects’ damage 

- Easy to polish and paint 

- Increased strength and durability 

- Easy to burn 

(b)  Outline the qualities of a good wood preservative. (04marks) 

- Should be highly effective against fungi, insects and other damaging organisms 

- Should have long lasting effects 

- It should be compatible with other applications such as paint and vanishes 

- Readily available 

- Cheap 

- Non-poisonous to people 

- High penetrating power into wood to provide thorough protection 

71. (a) Describe the vacuum pressure method of treating wood. (15marks) 

- Fresh poles/posts are peeled to remove the bark. 

- Poles/posts are parked in large cylinder containing a chemical preservative. 

- The cylinder is sealed up and pressure increased inside it forcing the chemical into the posts. 

- Posts are removed from the cylinder and allowed to dry. 

(b) Why is wood popularly used in construction of farm structure? (05marks) 

- It is readily available 
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- It is light to lift and transport 

- Cheap to buy 

- Easy to cut and mould into shape 

- Durable 

- Good insulator 

72. (a)  Suggest four characteristics of a good site for dip construction. (04marks) 

- Topography: the site should be gentle sloping, free from flooding and erosion 

- Soil type: the soil should be firm to prevent dip from collapsing 

- Accessibility: the site should be easily accessible 

- Water supply: the farm site should be able to access water 

- Must be big enough to accommodate the dip and accessories 

 

(b)  Explain six precautions taken during the dipping of farm animals. (06marks) 

- Test the strength of the Acaricide before dipping exercise 

- Ensure that the collecting yard floor is made of concrete to reduce mud into the dip 

- Fill the footbath with clean water to ensure that mud is removed from the animal feet. 

- Sedimentation sump should be provided to sieve the dip wash so as to remove dirt from dip 

wash. 

- Provide the animals with water to prevent them from drinking Acaricide 

- Sick and pregnant animals should not be dipped 

- Seal off all the entrances into the dip to stop animals from entering before the right time 

73. (a) Describe the principle of operation of a 4-stroke petrol engine. (12marks) 

- In a four-stroke engine each piston is equipped with at least two valves, one to admit air or 

air-fuel mixture and the second to exhaust spent gases after ignition. 

- The opening and closing of these valves is mechanically synchronized with the movement of 

the piston backwards and forward. 

- The four –stroke cycles derives its name from the four identifiable movements of the piston 

in the chamber, two of expansion and two of compression, for each full power cycle: 
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- Intake stroke: the  intake valve is open, is open, fuel –air mixture is drawn in with a 

downward stroke 

- Compression stroke: as the piston moves upwards, the fuel-air mixture is compressed 

- Power stroke: after the fuel is compressed, it is ignited to produce the engine power 

- Exhaust stroke: the exhaust value opens and the exhaust gasses exit the cylinder 

    (b) Outline the difference between the 2-stroke and 4-stoke engines?. (08marks) 

- A four-stroke engine goes through four stages or two complete revolution to  complete one 

power stroke, while a two-stroke engine goes through two stages or one complete 

revolution to  complete one power stroke,  

- A two-stroke produces higher torque than four stroke 

- Two-stroke engine combines more function in one piston movement i.e. during the upwards 

movement of the piston (compressing the air/fuel/oil mixture) in the combustion chamber, 

underneath the piston a fresh mixture of air/fuel/oil is drawn in the hermetically closed. 

- Two stroke engine weigh less than four stroke 

- Two stroke engine lacks valve system 

- During operation, the two stroke engine crates less friction on parts and thus has high 

efficiency 

- Two stroke engine consumes more fuel 

- Two stroke engine cause more vibration and noise 

- Two stroke engine produces less power 

- Two stroke engine has a shorter life span 

74. (a) With the help of a well-labeled diagram, describe the working a carburetor (14marks) 
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A carburetor is a device that mixes air and fuel for internal combustion engines in the 
proper ratio for combustion.  

 

Working of a Carburetor 

- Air Intake: Air enters the carburetor through the air filter, which removes any dust or 

debris. 

- Choke Valve: This valve restricts the air intake to enrich the fuel mixture, which is useful for 

starting a cold engine. 

- Venturi: As air passes through the narrow section called the venturi, its speed increases, 

and pressure decreases, creating a vacuum. 

- Fuel Jet: The vacuum draws fuel from the float chamber through the fuel jet into the 

airstream. 

- Throttle Valve: This valve controls the amount of air-fuel mixture entering the engine. 

When you press the accelerator, the throttle valve opens wider, allowing more mixture to 

flow in. 

- Float Chamber: This chamber maintains a constant level of fuel, ensuring a steady supply to 

the fuel jet. 

Steps in Operation 
- Starting: When the engine starts, the choke valve is partially closed to provide a richer fuel 

mixture. 

- Idling: At low speeds, the throttle valve is nearly closed, and the engine runs on a small 

amount of fuel. 

- Acceleration: When you accelerate, the throttle valve opens, allowing more air and fuel to 

enter the engine. 
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- Cruising: At steady speeds, the throttle valve maintains a constant position, providing a 

consistent air-fuel mixture. 

- Deceleration: When you decelerate, the throttle valve closes, reducing the air-fuel mixture 

entering the engine. 

 

    (b) How would you ensure the proper functioning of a carburetor?  (06marks) 

- Regular Cleaning 

- Inspect and Replace damaged Parts 

- Reassemble the Carburetor: Carefully put all the parts back together. 

- Use Fuel Additives: Add in-tank cleaners to help keep the internal passages clean. 

- Wear Protective Gear: Use gloves and safety glasses to protect you from chemicals. 

 

75. With the aid of a diagram, explain the working of the coil ignition system of a tractor (12marks) 

The ignition system is used for starting and powering the engine. It is responsible for 

generating the high-voltage electrical spark required to ignite the air-fuel mixture in the 

combustion chamber, leading to the combustion process and power generation.  

 
- The battery is the primary power source for the ignition system because it transfers the energy 

to the system when the ignition switch is turned on. The function of a battery is to store 

charges and release them when needed. 

- Ignition switch turns the system on and off. 

- Ignition coil is a transformer that converts the low-voltage electrical current from the battery 

into a high-voltage current needed to create the spark. 

- Ignition distributor: distributes the current to the spark plugs of a multi-cylinder engine. 

- The spark plug generates the spark inside the cylinder by using the high voltage ignition coil to 

ignite the fuel-air mixture. 

 

    (b) Outline the faults that may lead to the failure of the coil system. (08marks) 

- Worn or damaged plugs 

- Excessive heat 

- Excessive vibrations 
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- Electrical overload 

- Moisture and contamination that can cause short circuit or corrosion of the system 

- Faulty wiring 

- Age and wear 

 

Please find downloadable notes, test and marking guides of agriculture, chemistry, biology, 

physics, economics, general paper etc. on digitalteachers.co.ug website 
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