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SECTION A: ANSWER ALL QUESTIONS (30 MARKS)

/QUESTION ONE = 30 MARKS (COMPULSORY) : it

a) A soil is sampled by a core measuring 6.8 cm in diameter and 8.6 cm deep. The core

- weighs 280 g. The total core plus wet soil weight is 1150 g. On oven drying at 105° C the

core plus dry soil weighed 940 g. Calculate Wet and Dry bulk densities and Gravimetric

moisture contents. (6 Marks)

b) 50.0 g of air-dry soil sample is weighed and after 40 seconds the hydrometer reading
corrected for-temperature is 23.0 g per litre. After 2 hours, a hydrometer reading after
temperature correction is 9.4 g/litre. Calculate percentage sand, silt, and clay and obtain the

appropriate textural class of the soil sample using the diagram below. (8 Marks)
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' c)'Calculnate the water capillary height in soil using the following data; Contact angle

) 43700, surface tension = 0.58n/m, radius = 0.04m. ek (3 Marks)

d) Agriculture student got the following results from the lab analysis: -
Initial soil mass = 50g
Mass of sand =27%
Mass of soil retained = 13g
—— Calculate the aggregate stability of the soil -~ (3 Marks)
¢) 90g of dry soil has a total surface area of 30m?. The volume of solids is 45m? and

the volume of fluids is 35m?>. Calculate

1) Surface Area: per unit Volume (2 Marks)
11) Surface Area per unit Bulk Volume (2 Marks)
ii1) Surface Area per unit Mass. (2 Marks)
f) State the validity and limitations of Darcy equation (4 Marks)

SECTION B: ANSWER ANY TWO QUESTIONS (40 MARKS)
QUESTION TWO =20 MARKS

a) Classify soils particles according to the ISSS system {8 Marks)

b) Describe the swelling process in a Smectites clay soils - - (12 Marks)

QUESTION THREE =20 MARKS
a) Explain various approaches that are used to describe soil structure (12 Marks)

b) Describe the different forces and binding agents involved in aggregation during soil
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structural formation . (8 Marks)

QUESTION FOUR =20 MARKS

T ‘73) Discuss the Atterbergs Limits.;————— ! = ‘”"‘(8 Marks) T e = e =

b) Describe the Stages of soil drying during Evaporation (12 Marks)

QUESTION FIVE =20 MARKS

' The following data was obtained from a Ring Infiltrometer Test of a clay-loam soil. N

Time, t (minutes) Cumulative Infiltration depth, I (cm)
1 0.62
15 3.45
30 - : - 495
60 137
150 14.63
200 15.94

Use Kostiakov’s Infiltration Equation to determine the following:

(1) The constants in the equation (12 Marks)
(ii) Cumulative infiltration after 4 hours (4 Marks)
(iii) Instantaneous infiltration after 4 hours (4 Marks)

Page 4 of 4



