
CUET PG 2025 Soil Science Question Paper with Solutions

Time Allowed :1 Hour 30 Mins Maximum Marks :300 Total Questions :75

General Instructions

Read the following instructions very carefully and strictly follow them:

1. The examination duration is 90 minutes. Manage your time effectively to attempt
all questions within this period.

2. The total marks for this examination are 300. Aim to maximize your score by
strategically answering each question.

3. There are 75 mandatory questions to be attempted in the Atmospheric Science
paper. Ensure that all questions are answered.

4. Questions may appear in a shuffled order. Do not assume a fixed sequence and
focus on each question as you proceed.

5. The marking of answers will be displayed as you answer. Use this feature to
monitor your performance and adjust your strategy as needed.

6. You may mark questions for review and edit your answers later. Make sure to
allocate time for reviewing marked questions before final submission.

7. Be aware of the detailed section and sub-section guidelines provided in the exam.
Understanding these will aid in effectively navigating the exam.

1. The intensity of drizzling precipitation is generally:
(A) More than 2.0 mm/h
(B) 1.5 mm/h to 2.0 mm/h
(C) 1.0 mm/h to 1.5 mm/h
(D) Less than 1.0 mm/h

Correct Answer: (D) Less than 1.0 mm/h

Solution:
Step 1: Understanding the Concept:
Precipitation is classified based on its intensity, which is the rate at which it falls over a specific
period. The classification helps in hydrological studies and weather forecasting. The primary
categories are light, moderate, and heavy precipitation. Drizzle is a specific form of light pre-
cipitation.

Step 2: Detailed Explanation:
According to meteorological standards, rainfall intensity is categorized as follows:
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- Light Rain/Drizzle: The intensity is typically less than 2.5 mm/h. Drizzle is specifically
characterized by very fine water droplets (diameter < 0.5 mm) and a very low intensity, which
is generally considered to be less than 1.0 mm/h.
- Moderate Rain: The intensity ranges from 2.5 mm/h to 7.5 mm/h.
- Heavy Rain: The intensity is more than 7.5 mm/h.

The options provided relate to these classifications. Drizzling is the lightest form of precipita-
tion.
- (A) More than 2.0 mm/h falls into the category of moderate rain.
- (B) 1.5 mm/h to 2.0 mm/h is considered light rain, but is too high for drizzle.
- (C) 1.0 mm/h to 1.5 mm/h is also considered light rain.
- (D) Less than 1.0 mm/h is the standard definition for the intensity of a drizzle.

Step 3: Final Answer:
Based on the standard meteorological classification of precipitation intensity, drizzling is de-
fined as having an intensity of less than 1.0 mm/h. Therefore, option (D) is the correct answer.

� Quick Tip

For hydrology questions, remember the standard classifications for rainfall intensity:
Light (< 2.5 mm/h), Moderate (2.5 - 7.5 mm/h), and Heavy (> 7.5 mm/h). Drizzle
is a special case of light rain with an intensity of < 1.0 mm/h. Memorizing these key
values can save you time in the exam.

2. The type of rainfall is called heavy, when its intensity is:
(A) 1.5 mm/h to 2.5 mm/h
(B) 2.5 mm/h to 5 mm/h
(C) 5.0 mm/h to 7.5 mm/h
(D) More than 7.5 mm/h

Correct Answer: (D) More than 7.5 mm/h

Solution:
Step 1: Understanding the Concept:
Rainfall intensity is a measure of the amount of rain that falls over time. It is a crucial pa-
rameter in hydrology and meteorology for designing drainage systems, flood forecasting, and
agricultural planning. The India Meteorological Department (IMD) and other global agencies
classify rainfall intensity into distinct categories.

Step 2: Detailed Explanation:
The standard classification of rainfall intensity is as follows:
- Light Rain: Intensity is less than 2.5 mm/h.
- Moderate Rain: Intensity is between 2.5 mm/h and 7.5 mm/h.
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- Heavy Rain: Intensity is greater than 7.5 mm/h.

Let’s evaluate the given options based on this classification:
- (A) 1.5 mm/h to 2.5 mm/h: This range falls under the category of light rain.
- (B) 2.5 mm/h to 5 mm/h: This range is part of moderate rain.
- (C) 5.0 mm/h to 7.5 mm/h: This range is also part of moderate rain.
- (D) More than 7.5 mm/h: This is the definition of heavy rainfall.

Step 3: Final Answer:
The type of rainfall is classified as heavy when its intensity exceeds 7.5 mm/h. Thus, option
(D) is the correct choice.

� Quick Tip

It’s common for exams to test on the boundaries of classifications. Remember the key
thresholds: 2.5 mm/h separates light from moderate, and 7.5 mm/h separates moder-
ate from heavy. Associate ”heavy” with ”¿ 7.5 mm/h”.

3. The intensity of rainfall for a 2- hour unit hydrograph is:
(A) 2.0 cm/h
(B) 1.0 cm/h
(C) 0.25 cm/h
(D) 0.5 cm/h

Correct Answer: (D) 0.5 cm/h

Solution:
Step 1: Understanding the Concept:
A unit hydrograph (UH) is defined as the direct runoff hydrograph resulting from 1 unit (e.g., 1
cm or 1 inch) of effective (or excess) rainfall occurring uniformly over a watershed at a constant
rate for a specified duration. The duration of the rainfall is what gives the unit hydrograph its
name (e.g., a 2-hour unit hydrograph).

Step 2: Key Formula or Approach:
The intensity of rainfall for a unit hydrograph can be calculated by dividing the total depth of
effective rainfall by the duration of the rainfall.

Intensity =
Total Depth of Effective Rainfall

Duration of Rainfall

Step 3: Detailed Explanation:
For any unit hydrograph, the total depth of effective rainfall is, by definition, 1 unit. In this
case, the unit is cm.
- Total Depth of Effective Rainfall = 1 cm.
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- Duration of Rainfall = 2 hours (as it is a 2-hour unit hydrograph).

Now, we can substitute these values into the formula:

Intensity =
1 cm

2 hours

Intensity = 0.5 cm/h

Step 4: Final Answer:
The intensity of rainfall for a 2-hour unit hydrograph is 0.5 cm/h. Therefore, option (D) is the
correct answer.

� Quick Tip

The key to solving unit hydrograph problems is to remember its definition: 1 unit of
effective rainfall over a specified duration. The rainfall intensity is simply the total
depth (1 unit) divided by that duration. Don’t get confused by the hydrograph’s dis-
charge values; the question asks for the rainfall intensity that *causes* the hydrograph.

4. An instantaneous unit hydrograph is assumed to have the duration of rainfall
occurrence as:
(A) 1 hour
(B) 0.5 hour
(C) 0.1 hour
(D) Zero hour

Correct Answer: (D) Zero hour

Solution:
Step 1: Understanding the Concept:
An Instantaneous Unit Hydrograph (IUH) is a theoretical concept in hydrology. It is the direct
runoff hydrograph that would result from 1 unit of effective rainfall applied instantaneously
(over an infinitesimally small period of time) to a watershed. It represents the pure response
of the catchment to a unit impulse of rainfall.

Step 2: Detailed Explanation:
The IUH is a limiting case of a standard unit hydrograph. As the duration (D) of the effective
rainfall for a D-hour unit hydrograph approaches zero (D → 0), the resulting unit hydrograph
becomes the instantaneous unit hydrograph. - A standard unit hydrograph has a finite duration
(e.g., 1 hour, 2 hours). - The IUH is derived by considering this duration to be infinitesimally
small, which is conceptually equivalent to zero. This allows hydrologists to analyze the water-
shed’s response without the influence of a specific rainfall duration.
Therefore, the duration of rainfall occurrence for an IUH is assumed to be zero.
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Step 3: Final Answer:
By its very definition, an instantaneous unit hydrograph assumes that the unit rainfall occurs
over a duration that is infinitesimally small, effectively zero hour. Hence, option (D) is the
correct answer.

� Quick Tip

The word ”instantaneous” is the key. In physics and engineering, ”instantaneous” im-
plies an event occurring at a single point in time, meaning the duration is zero. Con-
nect the term ”Instantaneous Unit Hydrograph” directly to ”zero duration” to quickly
answer such definitional questions.

5. Contour bunds are recommended on the land slopes:
(A) Up to 2%
(B) Up to 6%
(C) Up to 10%
(D) Up to 12%

Correct Answer: (B) Up to 6%

Solution:
Step 1: Understanding the Concept:
Contour bunding is a soil and water conservation technique used in agriculture. It involves
creating small earthen embankments or ridges along the contours of the land. The primary
purpose is to intercept and slow down the flow of runoff water, which reduces soil erosion and
increases water infiltration into the soil, thus conserving soil moisture.

Step 2: Detailed Explanation:
The effectiveness of contour bunds is highly dependent on the slope of the land.
- On very gentle slopes (e.g., < 2%), the velocity of runoff is low, and other measures might be
sufficient.
- On moderate slopes, contour bunds are very effective at breaking the length of the slope and
reducing water velocity. The generally accepted range for contour bunding is on lands with
slopes up to about 6%. Some sources might state up to 5% or slightly higher, but 6% is a
common upper limit.
- On steeper slopes (e.g., > 6-10%), the velocity and volume of runoff become too great for
simple earthen bunds to handle. They are likely to be overtopped or breached, leading to
concentrated flow and potentially worse erosion (gully formation). On such steep slopes, more
robust structures like bench terraces are recommended.

Based on standard agricultural engineering practices, contour bunds are recommended for land
slopes up to 6%.
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Step 3: Final Answer:
Contour bunds are a suitable soil conservation measure for lands with a gentle to moderate
slope. The recommended upper limit for their application is generally 6%. Beyond this slope,
the risk of failure increases significantly. Therefore, option (B) is the correct answer.

� Quick Tip

For soil conservation structures, remember a general rule: as the slope increases, the re-
quired engineering intervention becomes more substantial. Simple methods like contour
bunding are for gentle slopes (up to 6%), while steeper slopes require graded bunds or
terraces. Associating ”contour bund” with ”up to 6% slope” is a good exam heuristic.

6. Which of the following is a permanent gully control structure?
(A) Loose rock dam
(B) Brush wood dam
(C) Drop spillway
(D) Woven wire dam

Correct Answer: (C) Drop spillway

Solution:
Step 1: Understanding the Concept:
Gully control structures are used to stabilize gullies and prevent further erosion. They can be
classified as either temporary or permanent.
- Temporary structures are low-cost, have a shorter lifespan, and are typically used for
smaller gullies. They are often made from locally available materials like rocks, wood, or wire.
- Permanent structures are engineered structures made from durable materials like concrete
or masonry. They are designed for a long service life and are used to control larger, more active
gullies.

Step 2: Detailed Explanation:
Let’s analyze the options:
- Loose rock dam: This is a temporary structure made by piling stones across a gully. It
slows water flow and traps sediment but is not considered a permanent engineering work.
- Brush wood dam: This is a temporary dam made of posts and interwoven branches. It has
a short lifespan and is suitable for small gullies.
- Drop spillway: This is a permanent structure, typically built from reinforced concrete or
masonry. It is a weir-like structure designed to drop the water to a lower, non-erodible level,
thereby controlling the gully’s grade. It is designed for a long life (25-50 years or more).
- Woven wire dam: This is a temporary or semi-permanent structure made from fence wire
supported by posts. It is used to slow water and trap sediment in small to medium-sized gullies.

Step 3: Final Answer:
Among the given options, the drop spillway is an engineered, permanent gully control structure
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designed for long-term gully stabilization. The other options are temporary or semi-permanent
measures. Therefore, option (C) is the correct answer.

� Quick Tip

In questions about gully control, associate materials with permanence. Structures
made of natural, loose materials (rock, brush, wire) are generally temporary. Struc-
tures made of concrete or masonry are permanent. ”Spillway” usually implies a perma-
nent, engineered structure.

7. For a straight inlet drop spillway with 1 m crest length and 1 m head above the
crest, the discharge capacity will be:
(A) 1.0 m³/sec
(B) 1.5 m³/sec
(C) 1.77 m³/sec
(D) 2.0 m³/sec

Correct Answer: (C) 1.77 m³/sec

Solution:
Step 1: Understanding the Concept:
A straight inlet drop spillway functions as a rectangular weir. The discharge capacity depends
on the length of the weir crest and the head of the water flowing over it.

Step 2: Key Formula or Approach:
The discharge (Q) over a rectangular weir is given by the formula:

Q = Cd · L ·H3/2

Where:
- Q = Discharge capacity (m³/sec)
- Cd = Coefficient of discharge
- L = Crest length (m)
- H = Head above the crest (m)
For a straight drop spillway, a commonly used empirical formula in SI units is:

Q = 1.77 · L ·H3/2

This simplified formula incorporates the coefficient of discharge and acceleration due to gravity.
The coefficient value of 1.77 is widely accepted for these types of structures. Some sources may
use a coefficient around 1.72, but 1.77 is also standard.

Step 3: Detailed Explanation:
Given the values from the question:
- Crest Length (L) = 1 m
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- Head above the crest (H) = 1 m
Now, substitute these values into the discharge formula:

Q = 1.77 · (1 m) · (1 m)3/2

Since 13/2 = 1, the calculation is straightforward:

Q = 1.77 · 1 · 1

Q = 1.77 m³/sec

Step 4: Final Answer:
The calculated discharge capacity for the given drop spillway is 1.77 m³/sec. Therefore, option
(C) is the correct answer.

� Quick Tip

Memorize the specific weir formula for drop spillways: Q = 1.77 · L · H3/2. This is
a frequently tested formula in agricultural and civil engineering exams. Knowing this
specific coefficient (1.77) allows you to solve the problem directly without deriving it
from the general weir formula Q = 2

3Cd
√
2gLH3/2.

8. The minimum wind velocity at 0.30 m from ground surface required to initiate
the movement of the most erodible soil particle is about:
(A) 22 km/h
(B) 18 km/h
(C) 12 km/h
(D) 10 km/h

Correct Answer: (B) 18 km/h

Solution:
Step 1: Understanding the Concept:
Wind erosion is the process of detachment and transport of soil particles by wind. The pro-
cess initiates when the wind velocity reaches a certain critical value known as the ”threshold
velocity”. This velocity is the minimum speed required to overcome the forces of gravity and
cohesion holding the soil particles in place. The threshold velocity depends on particle size,
soil moisture, surface roughness, and the height at which the velocity is measured. The most
erodible particles are typically fine sands with a diameter of about 0.1 to 0.15 mm.

Step 2: Detailed Explanation:
The question asks for the minimum wind velocity at a height of 0.30 m (or 30 cm) required
to move the most erodible soil particles. Various studies and standard texts on soil erosion
provide values for this threshold velocity.
- A wind speed of 5 m/s (which is 18 km/h) at a height of 0.3 m is often cited as the fluid

8



threshold velocity required to initiate soil movement.
- Other sources state that winds are considered erosive when they reach about 13 miles per
hour (approx. 21 km/h) at 1 foot (approx. 0.3 m) above the ground.
- Another source mentions that drifting of highly erosive soil usually starts when the wind
attains a velocity of 25-30 km/hr at a height of 30 cm.
- A value of approximately 16 km/hr at a height of 30.5 cm is also cited for the most erodible
particles (0.1 mm diameter).

Given the options, 18 km/h is a very common and accepted value for the threshold velocity at
the specified height. It corresponds to the 5 m/s figure often used in erosion studies.

Step 3: Final Answer:
Based on established literature in soil science and wind erosion, the threshold wind velocity
at 0.30 m required to initiate movement of the most susceptible soil particles is approximately
16-21 km/h. The value of 18 km/h falls squarely within this range and is a widely recognized
figure. Thus, option (B) is the most appropriate answer.

� Quick Tip

Threshold velocity for wind erosion is a key concept. For exams, remember the approx-
imate range of 15-25 km/h (or about 13 mph) measured at a standard height of 30 cm
(1 foot). This will help you identify the correct option among choices that are often
spread far apart.

9. The size of the soil particles prone to saltation due to wind ranges from:
(A) 0.01 to 0.05 mm
(B) 0.05 to 0.50 mm
(C) 0.50 to 0.80 mm
(D) 0.80 to 1.0 mm

Correct Answer: (B) 0.05 to 0.50 mm

Solution:
Step 1: Understanding the Concept:
Wind transports soil particles in three primary ways, depending on the particle size and wind
velocity:
- Suspension: Very fine particles (typically ¡ 0.1 mm) are lifted into the air and can be carried
for very long distances.
- Saltation: Medium-sized particles are lifted from the surface, travel a short distance in a
series of bounces or jumps, and then return to the surface, often dislodging other particles upon
impact. This process accounts for the majority (50-80%) of soil movement by wind.
- Surface Creep: Larger particles are too heavy to be lifted but are rolled or pushed along
the ground by the impact of saltating particles.

9



Step 2: Detailed Explanation:
The question specifically asks for the particle size range for saltation. Standard soil science
literature defines the particle sizes for each mode of transport:
- Particles moved by saltation are typically fine and medium sands. The generally accepted
diameter range for these particles is from 0.1 mm to 0.5 mm. Some sources may start the range
slightly lower at 0.05 mm.
- Let’s check the options against this range:
(A) 0.01 to 0.05 mm: These very fine particles are more prone to suspension.
(B) 0.05 to 0.50 mm: This range perfectly aligns with the standard definition of particles trans-
ported by saltation.
(C) 0.50 to 0.80 mm: These larger particles are primarily moved by surface creep.
(D) 0.80 to 1.0 mm: These are coarse sand particles, also moved by surface creep.

Step 3: Final Answer:
The primary mode of wind erosion, saltation, involves the bouncing movement of particles gen-
erally in the size range of 0.05 mm to 0.50 mm. Therefore, option (B) is the correct answer.

� Quick Tip

For wind erosion questions, remember the three ’S’ modes and their associated particle
sizes: Suspension (very fine, ¡ 0.1 mm), Saltation (medium, 0.1-0.5 mm), and Surface
Creep (coarse, ¿ 0.5 mm). Saltation is the most dominant process, so its particle size
range is frequently tested.

10. If a water pump delivers 10 liters of water in one second against the head of
38 meters, the water horse power required will be:
(A) 5
(B) 10
(C) 19
(D) 22

Correct Answer: (A) 5

Solution:
Step 1: Understanding the Concept:
Water Horsepower (WHP) is the power delivered by a pump to the water. It is a function of
the flow rate of the water, the total head it is being pumped against, and the specific weight
of the water.

Step 2: Key Formula or Approach:
The power (in Watts) required to pump a fluid is given by the formula:

P = ρ · g ·Q ·H
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Where:
- P = Power in Watts (W)
- ρ = Density of water (≈ 1000 kg/m³)
- g = Acceleration due to gravity (≈ 9.81 m/s²)
- Q = Flow rate in cubic meters per second (m³/s)
- H = Total head in meters (m)
After calculating the power in Watts, it needs to be converted to horsepower (HP). The con-
version factor is 1 HP ≈ 746 Watts.

Step 3: Detailed Explanation:
Part 1: Convert Given Units
- Flow Rate (Q): The pump delivers 10 liters per second.
Since 1000 liters = 1 m³, the flow rate in m³/s is:

Q =
10 L/s

1000 L/m³
= 0.01 m³/s

- Head (H): The head is given as 38 meters.

Part 2: Calculate Power in Watts
Now, substitute the values into the power formula:

P = 1000
kg

m³
× 9.81

m

s²
× 0.01

m³
s

× 38 m

P = 98.1× 38 W

P = 3727.8 W

Part 3: Convert Power to Horsepower
Using the conversion factor 1 HP = 746 W:

Horsepower =
Power in Watts

746

Horsepower =
3727.8

746
≈ 4.997 HP

Alternatively, using the metric horsepower (PS) formula, where 1 metric HP = 75 kgf·m/s:

WHP (metric) =
Q(L/s)×H(m)

75
=

10× 38

75
=

380

75
≈ 5.067 PS

Both imperial horsepower (HP) and metric horsepower (PS) are very close to 5.

Step 4: Final Answer:
The calculated water horsepower is approximately 5.0 HP. Therefore, option (A) is the correct
answer.

11



� Quick Tip

For quick calculations in exams, you can use the approximation g ≈ 10 m/s². The
formula for power becomes P ≈ 1000 · 10 · Q · H = 10000 · Q · H Watts. Here, P ≈
10000 × 0.01 × 38 = 3800 W. Then, HP ≈ 3800

750 ≈ 5.06. This approximation is usually
close enough to select the correct multiple-choice option.

11. The water held tightly to the surface of soil particles by adsorptive forces is
called:
(A) Capillary water
(B) Hygroscopic water
(C) Gravitational water
(D) Free water

Correct Answer: (B) Hygroscopic water

Solution:
Step 1: Understanding the Concept:
Soil water is classified into three main categories based on how it is held in the soil pores and its
availability to plants. These categories are gravitational water, capillary water, and hygroscopic
water.

Step 2: Detailed Explanation:
- Gravitational water: This is water that fills the large soil pores (macropores) and drains
downward under the force of gravity. It is generally not available to plants because it moves
out of the root zone too quickly.
- Capillary water: This water is held in the small soil pores (micropores) against the force of
gravity due to cohesion (attraction between water molecules) and adhesion (attraction between
water molecules and soil particles). This is the primary source of water for plants.
- Hygroscopic water: This is a very thin film of water held so tightly by adsorptive forces to
the surface of soil particles that it cannot be removed by gravity or taken up by plant roots. It
is considered unavailable to plants.
- Free water: This is another term for gravitational water, which is free to move through the
soil.

The question asks for the water held tightly by adsorptive forces, which is the definition of
hygroscopic water.

Step 3: Final Answer:
The water held tightly to the surface of soil particles by strong adsorptive forces is called hy-
groscopic water. Therefore, option (B) is the correct answer.
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� Quick Tip

To remember the types of soil water, think of them in terms of availability: Gravita-
tional water ’goes’ away, Hygroscopic water is ’held’ too tight, and Capillary water
is ’caught’ just right for plants.

12. In a soil sample, the void ratio ’e’ and porosity ’n’ are related as:
(A) e = n

1+n
(B) e = n

1−n
(C) n = e

1−e
(D) n = e

1+e

Correct Answer: (D) n = e
1+e

Solution:
Step 1: Understanding the Concept:
In soil mechanics, we use several parameters to describe the relationship between the volumes
of solids, water, and air in a soil sample.
- Porosity (n) is the ratio of the volume of voids (Vv) to the total volume of the soil sample
(V ).
- Void ratio (e) is the ratio of the volume of voids (Vv) to the volume of solid particles (Vs).

Step 2: Key Formula or Approach:
The relationships are defined as:

n =
Vv
V

e =
Vv
Vs

The total volume V is the sum of the volume of solids and the volume of voids: V = Vs + Vv.

Step 3: Detailed Explanation:
We can derive the relationship between n and e starting from the definition of porosity.
Substitute V = Vs + Vv into the porosity equation:

n =
Vv

Vs + Vv

Now, divide both the numerator and the denominator by Vs:

n =
Vv/Vs

(Vs/Vs) + (Vv/Vs)

We know that e = Vv/Vs and Vs/Vs = 1. Substituting these in, we get:

n =
e

1 + e
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This is one of the fundamental relationships between porosity and void ratio. Let’s also derive
e in terms of n:

n(1 + e) = e

n+ ne = e

n = e− ne = e(1− n)

e =
n

1− n

Comparing our derived formulas with the options:
(A) e = n

1+n - Incorrect.
(B) e = n

1−n - This is a correct relationship.
(C) n = e

1−e - Incorrect.
(D) n = e

1+e - This is also a correct relationship.
The provided image has options that are slightly different and garbled in the OCR. Assuming
the question intended to present standard correct options, both B and D are valid relation-
ships. However, option (D) is the most direct and commonly cited form starting from the basic
definitions. Often in such exams, only one correct option is presented clearly. Option 4 in the
image is ‘n = l/(1+l)‘, which corresponds to ‘n = e/(1+e)‘. So we select this one.

Step 4: Final Answer:
The relationship between porosity n and void ratio e is given by the formula n = e

1+e . There-
fore, option (D) is the correct answer.

� Quick Tip

Remember that the total volume (V) is always greater than the volume of solids (Vs),
so porosity (n = Vv/V) must always be less than 1. Void ratio (e = Vv/Vs) can be
greater than 1. This helps in remembering the formulas: the denominator for ‘n‘ is
‘(1+e)‘, which is always greater than ‘e‘, ensuring ‘n ¡ 1‘.

13. The instrument which is used to measure evapotranspiration in the field con-
dition is:
(A) Evaporimeter
(B) Current meter
(C) Lysimeter
(D) Pyrometer

Correct Answer: (C) Lysimeter

Solution:
Step 1: Understanding the Concept:
Evapotranspiration (ET) is the combined process of water evaporating from the soil surface and
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transpiring from plants. Measuring it accurately in the field is crucial for irrigation scheduling
and water resource management.

Step 2: Detailed Explanation:
Let’s analyze the function of each instrument listed:
- Evaporimeter: An instrument, like a Class A pan, used to measure the rate of evaporation
from a free water surface. Its data can be used to *estimate* potential evapotranspiration using
a pan coefficient, but it does not measure actual ET directly from a soil-plant system.
- Current meter: A device used to measure the velocity of flowing water in a stream, river,
or open channel. It is unrelated to evapotranspiration.
- Lysimeter: A device for measuring actual evapotranspiration in the field. It consists of a
container of soil (and usually plants) buried in the ground, designed to isolate the water balance
within it. By measuring the inputs (precipitation, irrigation) and outputs (drainage) and the
change in soil water storage, the amount of water lost to ET can be precisely calculated.
- Pyrometer: An instrument for measuring high temperatures from a distance by sensing
thermal radiation. It is not used for measuring ET.

Step 3: Final Answer:
A lysimeter is specifically designed to directly measure evapotranspiration under field condi-
tions. Therefore, option (C) is the correct answer.

� Quick Tip

Associate ”Lysimeter” with ”Listen to the soil”. It’s a direct way of measuring what
water the soil and plants are actually using (ET). Evaporimeters only measure evapora-
tion from water, which is an indirect estimation.

14. For determination of moisture content in a soil sample, the moist sample is put
in the oven for a period of:
(A) 10 hours
(B) 14 hours
(C) 20 hours
(D) 24 hours

Correct Answer: (D) 24 hours

Solution:
Step 1: Understanding the Concept:
The gravimetric method (oven-drying method) is the standard and most accurate technique
for determining the moisture content of a soil sample. The method involves weighing a moist
soil sample, drying it in an oven at a specific temperature until all the water has evaporated,
and then weighing the dry sample.
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Step 2: Detailed Explanation:
The standard procedure for the oven-drying method specifies both a temperature and a dura-
tion to ensure complete and consistent drying.
- Temperature: The oven is typically maintained at 105 to 110 °C.
- Duration: The sample is dried until it reaches a constant weight. This means that successive
weighings (e.g., a few hours apart) show no further decrease in weight. For most standard soil
samples, a drying period of 24 hours is considered sufficient to achieve this constant weight.
While some sandy soils might dry faster and some clayey or organic soils might take longer, 24
hours is the universally accepted standard duration for the test.

Step 3: Final Answer:
According to standard laboratory procedures for soil testing, the recommended drying period
for determining moisture content is 24 hours. Therefore, option (D) is the correct answer.

� Quick Tip

For soil moisture determination, remember the standard pair of values: 105°C and 24
hours. These two numbers are frequently tested together or separately in questions re-
lated to the oven-drying method.

15. One horse power is equal to:
(A) 100 meter-kilogram per second
(B) 76 meter-kilogram per hour
(C) 76 meter-kilogram per second
(D) 100 kilowatt per hour

Correct Answer: (C) 76 meter-kilogram per second

Solution:
Step 1: Understanding the Concept:
Horsepower (HP) is a unit of power, which is the rate at which work is done. There are two
main definitions: mechanical (or imperial) horsepower and metric horsepower. The options are
given in ”meter-kilogram per second”, which refers to the metric horsepower system.

Step 2: Detailed Explanation:
- Metric Horsepower (PS or ch): One metric horsepower is defined as the power required
to raise a mass of 75 kilograms by a distance of one meter in one second, against the Earth’s
gravity. The unit is therefore 75 kilogram-force meters per second (kgf·m/s).
- Mechanical Horsepower (HP): One mechanical horsepower is approximately 745.7 watts.
The unit ”meter-kilogram per second” in the options is an older way of writing kgf·m/s.
Let’s analyze the options:
(A) 100 meter-kilogram per second: Incorrect.
(B) 76 meter-kilogram per hour: Incorrect unit of time (hour instead of second).
(C) 76 meter-kilogram per second: This is very close to the standard definition of 75 kgf·m/s.

16



In many engineering contexts and older standards, the value was often rounded or approxi-
mated to 76 kg·m/s. Given the choices, this is the intended correct answer representing metric
horsepower.
(D) 100 kilowatt per hour: This is a unit of energy, not power (Power x Time = Energy). A
kilowatt-hour (kWh) is a unit of energy.

Step 3: Final Answer:
One metric horsepower is defined as approximately 75 kgf·m/s. The closest value provided in
the options is 76 meter-kilogram per second, which is a common approximation. Therefore,
option (C) is the correct answer.

� Quick Tip

Remember the two key numbers for horsepower: 746 Watts (for mechanical HP) and
75 kgf·m/s (for metric HP). If you see an option close to 75, like 76 in this case, it is
very likely the correct answer for a question in metric units.

16. In order to determine moisture content by oven drying method, the sample is
kept in the oven fixed at a temperature of:
(A) 105 °F
(B) 120 °F
(C) 105 °C
(D) 140 °C

Correct Answer: (C) 105 °C

Solution:
Step 1: Understanding the Concept:
The oven-drying method is the standard laboratory procedure for determining the moisture
content of soil. The method requires a specific temperature that is high enough to drive off all
the soil water but not so high that it causes other changes in the soil, such as burning organic
matter or altering the mineral structure.

Step 2: Detailed Explanation:
The standard temperature specified by organizations like the American Society for Testing and
Materials (ASTM) for drying most soils is 105 °C to 110 °C.
- 105 °C: This temperature is just above the boiling point of water (100 °C), ensuring that all
free and capillary water evaporates efficiently.
- **Why not higher?** For soils containing gypsum or significant organic matter, temperatures
above 110 °C can cause loss of structurally bound water or oxidation (burning) of organic ma-
terial, leading to an overestimation of the moisture content.
- **Why not lower?** Temperatures below 100 °C would not effectively remove all the water
in a reasonable amount of time.

17



The options in Fahrenheit (105 °F ≈ 40.6 °C and 120 °F ≈ 48.9 °C) are too low. 140 °C is
generally considered too high.

Step 3: Final Answer:
The standard temperature for the oven drying method to determine soil moisture content is
105 °C. Therefore, option (C) is the correct answer.

� Quick Tip

Always pay close attention to the units (°C vs °F). In scientific and engineering con-
texts, Celsius is the standard. For soil drying, the key temperature to remember is
105°C, just above water’s boiling point.

17. One-atmosphere pressure is equivalent to:
(A) 100 cm of water
(B) 76.4 cm of water
(C) 1036 cm of water
(D) 1036 cm of mercury

Correct Answer: (C) 1036 cm of water

Solution:
Step 1: Understanding the Concept:
Standard atmospheric pressure is the pressure exerted by the weight of the atmosphere at sea
level. It can be expressed in various units, including millimeters or centimeters of a fluid col-
umn (like mercury or water) that it can support. The height of the fluid column is inversely
proportional to the fluid’s density.

Step 2: Key Formula or Approach:
The pressure exerted by a fluid column is given by P = h · ρ · g, where h is the height, ρ is the
density, and g is the acceleration due to gravity. We can equate the pressure of the mercury
column to the pressure of the water column.

Patm = hHg · ρHg · g = hwater · ρwater · g

hwater = hHg ·
ρHg

ρwater
Step 3: Detailed Explanation:
- Standard atmospheric pressure supports a column of mercury (hHg) of 76 cm (or 760 mm).
- The density of mercury (ρHg) is approximately 13,600 kg/m³.
- The density of water (ρwater) is approximately 1000 kg/m³.
Now, we can calculate the equivalent height of the water column:

hwater = 76 cm× 13, 600 kg/m³
1000 kg/m³
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hwater = 76 cm× 13.6

hwater = 1033.6 cm

This calculated value is very close to 1036 cm. The small difference can be attributed to the
use of slightly different standard values for densities or pressure. Among the given options,
1036 cm of water is the correct and accepted equivalent.
Option (D), 1036 cm of mercury, would be an extremely high pressure (1036/76 ≈ 13.6 atmo-
spheres).

Step 4: Final Answer:
One atmosphere of pressure can support a water column of approximately 10.34 meters or 1034
cm. The closest option is 1036 cm of water. Therefore, option (C) is the correct answer.

� Quick Tip

Remember this useful fact: atmospheric pressure is about 10 meters of water head.
This helps to quickly eliminate incorrect options. 10 meters is 1000 cm, so you can im-
mediately identify that 1036 cm is the only plausible answer for a water column.

18. The soil having the maximum water holding capacity is:
(A) Clayey
(B) Sandy
(C) Loamy
(D) Gravelly

Correct Answer: (A) Clayey

Solution:
Step 1: Understanding the Concept:
Water holding capacity (WHC) is the total amount of water that a soil can hold after excess
water has drained away. It is primarily determined by the soil’s texture (the proportion of
sand, silt, and clay particles) and its structure.

Step 2: Detailed Explanation:
- Gravelly and Sandy soils: These soils consist of large particles with large pore spaces
(macropores) between them. While they can take in water quickly, they cannot hold it against
gravity. Water drains through them rapidly, resulting in a very low water holding capacity.
- Loamy soils: These are a mixture of sand, silt, and clay and are often considered ideal for
agriculture. They have a good balance of large and small pores, giving them a moderate to
high water holding capacity.
- Clayey soils: These soils are composed of very fine particles. This creates a vast total surface
area and a high volume of very small pore spaces (micropores). These micropores hold water
tightly through capillary action (adhesion and cohesion), giving clay soils the highest water
holding capacity of all soil types. Although they hold the most water, much of it (hygroscopic
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water) may be held too tightly to be available to plants.

Step 3: Final Answer:
Due to its very fine particles and large volume of micropores, clayey soil has the maximum
capacity to hold water. Therefore, option (A) is the correct answer.

� Quick Tip

A simple way to remember is: small particles = small pores = high surface area =
high water holding capacity. Clay has the smallest particles, so it holds the most wa-
ter. Sand has the largest particles, so it holds the least.

19. The duty of canal water (hectare per cumec) ’D’, base period of crop ’B’ in
days and delta ’d’ in meter are related as:
(A) D = B × d
(B) D = B/d
(C) D = 8.64Bd
(D) D = 8.64 d

B

Correct Answer: (C) D = 8.64Bd

Solution:
Step 1: Understanding the Concept:
In irrigation engineering, three key terms are used to describe the water requirements of a crop:
- Duty (D): The area of land (in hectares) that can be irrigated by a unit discharge (1 cubic
meter per second, or cumec) flowing continuously for the entire base period.
- Base Period (B): The total number of days the crop requires water, from the first watering
at sowing to the last watering before harvest.
- Delta (d): The total depth of water (in meters) required by the crop over the base period.

Step 2: Key Formula or Approach:
We can derive the relationship by considering the total volume of water supplied.
Volume of water supplied = Discharge × Time
Volume of water required = Area × Depth
Equating these two gives the relationship.

Step 3: Detailed Explanation:
Let’s consider a discharge of 1 cumec flowing for a base period of B days.
- Total time in seconds = B days× 24hoursday × 60minutes

hour × 60 secondsminute = 86400×B seconds.

- Total volume of water supplied (V ) = 1m³
s × (86400×B) s = 86400B m³.

By definition of Duty (D), this volume of water irrigates an area of D hectares.
- Area irrigated (A) = D hectares = D × 104 m².
The total depth of water applied over this area is Delta (d).
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- Volume of water required = Area × Delta = (D × 104)× d.
Now, we equate the volume supplied with the volume required:

86400B = D × 104 × d

To find the relationship for D, we rearrange the equation:

D =
86400B

104d

D = 8.64
B

d

Here, D is in hectares/cumec, B is in days, and d is in meters.

Step 4: Final Answer:
The correct relationship between Duty (D), Base Period (B), and Delta (d) is D = 8.64Bd .
Therefore, option (C) is the correct answer.

� Quick Tip

Memorize the constant 8.64 for the Duty-Delta relationship. Remember that Duty
(area) is inversely proportional to Delta (depth). A crop needing a greater depth of wa-
ter (large d) will result in a smaller area (small D) being irrigated by the same amount
of water. This helps you place B and d correctly in the formula ‘D = 8.64 B/d‘.

20. If the moist and oven dried weights of a soil sample are 100 gram and 80 gram,
respectively, the moisture content of the sample on dry weight basis will be:
(A) 10%
(B) 15%
(C) 25%
(D) 30%

Correct Answer: (C) 25%

Solution:
Step 1: Understanding the Concept:
Soil moisture content on a dry weight basis (wd) is the mass of water in a soil sample expressed
as a percentage of the mass of the oven-dried soil. It is the standard method for reporting soil
moisture in geotechnical and soil science applications.

Step 2: Key Formula or Approach:
The formula for moisture content on a dry weight basis is:

wd(%) =
Mass of water

Mass of dry soil
× 100
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Where, Mass of water = (Mass of moist soil) - (Mass of dry soil).

Step 3: Detailed Explanation:
Given the values from the question:
- Mass of moist soil (Mmoist) = 100 gram
- Mass of dry soil (Mdry) = 80 gram
First, calculate the mass of water (Mwater) in the sample:

Mwater = Mmoist −Mdry = 100 g− 80 g = 20 g

Next, use the formula for moisture content:

wd(%) =
Mwater

Mdry
× 100

wd(%) =
20 g

80 g
× 100

wd(%) =
1

4
× 100

wd(%) = 25%

Step 4: Final Answer:
The moisture content of the sample on a dry weight basis is 25%. Therefore, option (C) is the
correct answer.

� Quick Tip

Always be careful to divide by the *dry* weight, not the moist weight. A common mis-
take is to calculate (20/100) × 100 = 20%, which would be the moisture content on a
wet basis. The standard is always the dry basis unless specified otherwise.

article amsmath graphicx geometry mdframed xcolor
a4paper, margin=1.0in
[ linecolor=orange, linewidth=2pt, roundcorner=10pt, backgroundcolor=orange!10, innerleft-
margin=10pt, innerrightmargin=10pt, innertopmargin=10pt, innerbottommargin=10pt, skipabove=skipbelow=]quicktipbox
21. The water pressure developed by 25 meters of water head is about:
(A) 1.5 kg/cm²
(B) 2.0 kg/cm²
(C) 2.5 kg/cm²
(D) 4.0 kg/cm²

Correct Answer: (C) 2.5 kg/cm²

Solution:
Step 1: Understanding the Concept:
Water head is the height of a column of water that would exert a certain pressure. The pressure
exerted by a column of fluid is directly proportional to its height (head). There is a standard
relationship between water head in meters and pressure in kilograms per square centimeter
(kgf/cm²), which is a common unit for pressure in many engineering fields.

22



Step 2: Key Formula or Approach:
The pressure P exerted by a fluid column is given by P = hρg, where h is the height, ρ is
the density, and g is the acceleration due to gravity. However, a simpler and widely used rule
of thumb in practice is that a 10-meter column of water exerts a pressure of approximately 1
atmosphere, which is very close to 1 kgf/cm².

Pressure (kgf/cm²) ≈ Water Head (m)

10
Step 3: Detailed Explanation:
Given the water head is 25 meters.
Using the approximation:

Pressure ≈ 25 m

10 m/ (kgf/cm²)
Pressure ≈ 2.5 kgf/cm²

Let’s verify this with the formal formula:
- h = 25 m
- ρ = 1000 kg/m³
- g ≈ 9.81 m/s²

P = 25 m× 1000
kg

m³
× 9.81

m

s²
= 245250 Pa

Now, convert Pascals (N/m²) to kgf/cm²:
- 1 kgf ≈ 9.81 N
- 1 m² = 10000 cm²
So, 1 kgf/cm² = 9.81 N / (1/10000 m²) = 98100 Pa.

Pressure in kgf/cm² =
245250 Pa

98100 Pa/(kgf/cm²)
= 2.5 kgf/cm²

Both methods yield the same result.
Step 4: Final Answer:
A water head of 25 meters develops a pressure of approximately 2.5 kg/cm². Therefore, option
(C) is the correct answer.

� Quick Tip

For exams, remember this extremely useful rule of thumb: 10 meters of water head ≈
1 atmosphere ≈ 1 bar ≈ 1 kg/cm² ≈ 100 kPa. This allows for very quick and accurate
estimations for pressure-related problems.

22. Drip emitters can discharge water ranging from:
(A) 1 to 4 liters per hour
(B) 2 to 10 liters per hour
(C) 10 to 12 liters per hour
(D) 12 to 15 liters per hour

Correct Answer: (A) 1 to 4 liters per hour

Solution:
Step 1: Understanding the Concept:
Drip irrigation is a micro-irrigation system designed to conserve water and nutrients by allowing
water to drip slowly to the roots of plants. The components that deliver the water to the soil
are called emitters or drippers. These are designed to have very low discharge rates.
Step 2: Detailed Explanation:
The discharge rate of emitters is a key design parameter. Different types of emitters have
different flow rates, but they are all characterized by low discharge to ensure water is applied
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slowly.
- Drip emitters (Drippers): These are point-source applicators. Their typical discharge
rates are very low, generally ranging from 1 to 8 liters per hour (LPH). The most common
commercially available emitters have flow rates of 1, 2, and 4 LPH. Therefore, the range of 1
to 4 liters per hour covers the most standard types.
- Micro-sprinklers/sprayers: These are other types of micro-irrigation devices that wet a
larger area and have higher discharge rates, often from 20 to 100 LPH or more.
Comparing the options to the standard for drip emitters:
- (A) 1 to 4 liters per hour: This is a very common and standard range for drip emitters.
- (B) 2 to 10 liters per hour: While some high-flow emitters exist, this range is broader and
less representative of the most common types than 1-4 LPH.
- (C) 10 to 12 liters per hour: This is very high for a standard drip emitter and verges into the
territory of micro-sprayers.
- (D) 12 to 15 liters per hour: This is well outside the typical range for drip emitters.
Step 3: Final Answer:
The most common and standard discharge range for drip emitters is 1 to 4 liters per hour.
Therefore, option (A) is the best answer.

� Quick Tip

Associate ”drip” irrigation with ”slow” and ”low flow”. This will help you immediately
eliminate options with high discharge rates. Remember that 1, 2, and 4 LPH are the
most common emitter sizes.

23. A 100 hectare watershed with uniform land use has a time of concentration of 2
hours. What will be the peak runoff rate at its outlet due to a storm with uniform
rainfall intensity of 6 cm/h for a fixed return period? The runoff coefficient is 0.60.
(A) 5 m³/sec
(B) 8 m³/sec
(C) 10 m³/sec
(D) 12 m³/sec

Correct Answer: (C) 10 m³/sec

Solution:
Step 1: Understanding the Concept:
The Rational Method is a widely used empirical formula to estimate the peak runoff rate from
a small watershed resulting from a rainfall event. The method assumes that the peak runoff
occurs when the entire watershed is contributing to the flow at the outlet, which happens when
the rainfall duration is equal to or greater than the time of concentration (Tc).
Step 2: Key Formula or Approach:
The Rational Method formula is:

Qp =
C · i · A
360

Where:
- Qp = Peak runoff rate in cubic meters per second (m³/s)
- C = Runoff coefficient (dimensionless)
- i = Rainfall intensity in millimeters per hour (mm/h) for a duration equal to Tc
- A = Watershed area in hectares (ha)
Step 3: Detailed Explanation:
First, we need to gather and convert the given data to the correct units for the formula.
- Runoff coefficient (C): 0.60 (Correct unit, dimensionless)
- Area (A): 100 ha (Correct unit)
- Rainfall intensity (i): 6 cm/h. The formula requires the intensity in mm/h.
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Since 1 cm = 10 mm,

i = 6
cm

h
× 10

mm

cm
= 60

mm

h

The time of concentration is 2 hours. We assume the given intensity of 6 cm/h is for a storm
duration equal to or greater than this Tc.
Now, substitute the values into the Rational Method formula:

Qp =
0.60× 60× 100

360

Qp =
36× 100

360

Qp =
3600

360

Qp = 10 m³/s
Step 4: Final Answer:
The peak runoff rate at the outlet of the watershed is 10 m³/sec. Therefore, option (C) is the
correct answer.

� Quick Tip

The Rational Method formula Q = CiA/360 is essential for hydrology problems. The
most common mistake is a unit error. Always double-check that the intensity (i) is in
mm/h and the area (A) is in hectares to get the discharge (Q) in m³/s.

24. Bench terracing is to be done on a 25% sloped land with riser slope of 1:1 and
width of level terrace as 6 m. The vertical interval for terraces will be:
(A) 1 m
(B) 2 m
(C) 3 m
(D) 4 m

Correct Answer: (B) 2 m

Solution:
Step 1: Understanding the Concept:
Bench terracing involves converting a steep slope into a series of level or nearly level steps or
benches. The key geometric parameters are the vertical interval (VI), horizontal interval (HI),
width of the bench (W), and the slope of the land and the riser. The relationship between
these parameters can be determined from the geometry of the terrace cross-section.
Step 2: Key Formula or Approach:
Let’s define the variables based on a cross-section:
- S = Original land slope (in decimal form)
- V I = Vertical Interval (the vertical distance between benches)
- HI = Horizontal Interval (the horizontal distance covered by one terrace section)
- W = Width of the level terrace bench
- Riser slope is the slope of the embankment between two benches. A 1:1 slope means the
horizontal distance of the riser (Hr) is equal to its vertical distance (V I). So, Hr = V I.
The original land slope is the ratio of the total vertical drop to the total horizontal distance:

S =
V I

HI

The horizontal interval (HI) is the sum of the bench width (W ) and the horizontal distance
covered by the riser (Hr).

HI = W +Hr
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Since the riser slope is 1:1, Hr = V I. Substituting this gives:
HI = W + V I

Now we can combine the equations:

S =
V I

W + V I

Step 3: Detailed Explanation:
We are given:
- Land slope = 25%, so S = 0.25
- Width of level terrace (W ) = 6 m
- Riser slope = 1:1
Substitute the known values into the derived formula:

0.25 =
V I

6 + V I

Now, solve for V I:
0.25× (6 + V I) = V I

1.5 + 0.25 · V I = V I

1.5 = V I − 0.25 · V I

1.5 = 0.75 · V I

V I =
1.5

0.75

V I = 2 m

Step 4: Final Answer:
The vertical interval for the terraces will be 2 m. Therefore, option (B) is the correct answer.

� Quick Tip

Drawing a simple diagram of a terrace cross-section can be very helpful. It allows you
to visually establish the geometric relationship S = V I/HI and HI = W + Hr, pre-
venting confusion and helping you build the correct formula from scratch if you forget
it.

25. If the diameter of the well is doubled, the water yield will increase by about:
(A) 5%
(B) 8%
(C) 10%
(D) 15%

Correct Answer: (C) 10%

Solution:
Step 1: Understanding the Concept:
The yield or discharge (Q) of a well depends on the properties of the aquifer (like hydraulic
conductivity, k) and the geometry of the well (like drawdown and radius). The relationship
between yield and the well radius is not linear. For steady-state flow, the yield is inversely pro-
portional to the natural logarithm of the ratio of the radius of influence (R) to the well radius (r).
Step 2: Key Formula or Approach:
The steady-state discharge formulas for confined and unconfined aquifers are:

- Thiem Equation (Confined): Q = 2πkb(h2−h1)
ln(r2/r1)

- Dupuit Equation (Unconfined): Q = πk(h2
2−h2

1)
ln(r2/r1)
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In both cases, for a given drawdown, the yield Q is inversely proportional to ln(R/r), where R
is the radius of influence and r is the radius of the well.

Q ∝ 1

ln(R/r)

Let Q1 be the yield with radius r1 and Q2 be the yield with radius r2 = 2r1.
Q2

Q1
=

ln(R/r1)

ln(R/r2)
=

ln(R/r1)

ln(R/(2r1))

Step 3: Detailed Explanation:
The percentage increase depends on the values of R and r, which are not given. However,
the logarithmic relationship means the change is small and we can test it with typical values.
Let’s assume a radius of influence R = 250 m and an initial well radius r1 = 0.15 m (a 30 cm
diameter well).
- Initial radius r1 = 0.15 m.
- New radius r2 = 2× 0.15 = 0.30 m.
Now calculate the ratio of yields:

Q2

Q1
=

ln(250/0.15)

ln(250/0.30)
=

ln(1666.7)

ln(833.3)

Q2

Q1
=

7.418

6.725
≈ 1.103

The percentage increase in yield is:

Increase =

(
Q2

Q1
− 1

)
× 100 = (1.103− 1)× 100 = 10.3%

This shows that doubling the well diameter increases the yield by approximately 10%. This is
a well-established rule of thumb in groundwater hydrology.
Step 4: Final Answer:
Doubling the diameter of a well will increase its yield by about 10%. Therefore, option (C) is
the correct answer.

� Quick Tip

Remember this key principle: due to the logarithmic relationship, the well’s yield is rel-
atively insensitive to its diameter. Doubling the diameter does not double the yield.
For exams, the rule of thumb that doubling the diameter increases yield by about
10% is a reliable shortcut.

26. Indian remote sensing satellite - 1C (IRS-1C) operates in how many spectral
bands:
(A) 2
(B) 3
(C) 4
(D) 5

Correct Answer: (C) 4

Solution:
Step 1: Understanding the Concept:
Remote sensing satellites use sensors to capture data in different parts of the electromagnetic
spectrum. Each specific wavelength range that a sensor records is called a spectral band. The
number of bands a satellite has is a key characteristic of its capabilities.
Step 2: Detailed Explanation:
The Indian Remote Sensing satellite IRS-1C, launched in 1995, was one of India’s most ad-
vanced civilian remote sensing satellites of its time. It carried three distinct imaging sensors:
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1. Panchromatic Camera (PAN): This sensor captured high-resolution images in a single,
wide spectral band, covering much of the visible spectrum. It had 1 spectral band.
2. Linear Imaging Self-Scanning Sensor III (LISS-III): This was the primary multispec-
tral sensor. It operated in 4 spectral bands:
- Band 2: Green (0.52 - 0.59 µm)
- Band 3: Red (0.62 - 0.68 µm)
- Band 4: Near-Infrared (NIR) (0.77 - 0.86 µm)
- Band 5: Short-Wave Infrared (SWIR) (1.55 - 1.70 µm)
3. Wide Field Sensor (WiFS): This sensor provided a wide swath for frequent monitoring
and operated in 2 spectral bands (Red and Near-Infrared).
When a question asks how many spectral bands a satellite operates in, it typically refers to the
main multispectral instrument, which in this case is the LISS-III sensor. The number 4 is a
direct match with the capabilities of LISS-III.
Step 3: Final Answer:
The primary multispectral sensor (LISS-III) on board the IRS-1C satellite operates in 4 spec-
tral bands. Therefore, option (C) is the correct answer.

� Quick Tip

For questions on Indian Remote Sensing satellites, the LISS (Linear Imaging Self-
Scanning) sensors are very important. Remember that LISS-III, a workhorse sensor on
many satellites like IRS-1C/1D and Resourcesat, has 4 bands: Green, Red, NIR, and
SWIR.

27. The portion of electromagnetic spectrum sensitive to human eyes ranges from:
(A) 0.1× 10−6m to 0.3× 10−6m
(B) 0.4× 10−6m to 0.7× 10−6m
(C) 0.4× 10−7m to 0.7× 10−7m
(D) 0.4× 10−8m to 0.7× 10−8m

Correct Answer: (B) 0.4× 10−6m to 0.7× 10−6m

Solution:
Step 1: Understanding the Concept:
The electromagnetic (EM) spectrum is the range of all types of EM radiation. The portion
of this spectrum that can be detected by the human eye is known as the visible spectrum or
visible light. This is a very narrow band within the full spectrum.
Step 2: Detailed Explanation:
The visible spectrum is commonly defined by its wavelength. The standard unit for measuring
the wavelength of light is the nanometer (nm).
- The human eye can perceive light with wavelengths ranging from approximately 400 nm
(violet light) to 700 nm (red light).
Now, we need to convert this range into meters (m) to match the options.
The conversion is: 1 nm = 10−9 m.
- For the lower limit: 400 nm = 400× 10−9 m. To express this in the format of the options, we
can write it as 0.4× 1000× 10−9 m = 0.4× 103 × 10−9 m = 0.4× 10−6 m.
- For the upper limit: 700 nm = 700× 10−9 m = 0.7× 103 × 10−9 m = 0.7× 10−6 m.
So, the range in meters is from 0.4× 10−6 m to 0.7× 10−6 m. This is also often written as 0.4
to 0.7 micrometers (µm), since 1 µm = 10−6 m.
Step 3: Final Answer:
Comparing our calculated range with the given options, option (B) is a perfect match. There-
fore, it is the correct answer.
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� Quick Tip

Memorize the visible spectrum as 400-700 nm. Also, know the conversion: 1 µm =
1000 nm. So, 400-700 nm is the same as 0.4-0.7 µm. Since 1 µm = 10−6 m, this helps
you quickly identify the correct power of ten in the options.

28. The minimum grade for tile drains of 10 cm diameter should be:
(A) 1.00%
(B) 0.50%
(C) 0.20%
(D) 0.10%

Correct Answer: (D) 0.10%

Solution:
Step 1: Understanding the Concept:
Subsurface tile drains are installed with a specific slope or grade to ensure that water flows
through them by gravity. The grade must be sufficient to produce a ”self-cleaning” or ”self-
scouring” velocity. This means the water must flow fast enough (typically ¿ 0.45 m/s or 1.5
ft/s) to transport any sediment (silt or fine sand) that enters the drain, preventing it from
settling and clogging the pipe.
Step 2: Detailed Explanation:
The minimum required grade depends on the internal diameter of the drain tile. Smaller di-
ameter pipes require a steeper grade to achieve the same velocity as larger pipes.
- For a 10 cm (4-inch) diameter tile drain, which is a very common size for lateral drains in
agricultural fields, engineering standards and design manuals specify a minimum grade.
- While a grade of 0.20% to 0.30% is often recommended for good design practice, the absolute
minimum allowable grade under ideal conditions (where sedimentation is not a major con-
cern and the installation is precise) is widely cited as 0.10%.
- This 0.10% grade means a fall of 0.10 meters for every 100 meters of length (or 1 cm per 10
m).
The other options represent steeper grades, which are acceptable but not the *minimum* re-
quired.
Step 3: Final Answer:
The minimum recommended grade for tile drains with a 10 cm diameter is 0.10%. Therefore,
option (D) is the correct answer.

� Quick Tip

For drainage design questions, remember that smaller pipes need steeper slopes. For
the common 10 cm (4-inch) lateral drain, 0.1% is the magic minimum number. For
larger main drains (e.g., 20 cm or 8-inch), the minimum grade can be even flatter.

29. The mole drainage system is the most feasible in the fields with:
(A) Sandy soil
(B) Clayey soil
(C) Sandy loam soil
(D) Sandy clay loam soil

Correct Answer: (B) Clayey soil
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Solution:
Step 1: Understanding the Concept:
Mole drainage is a method of land drainage where an unlined, cylindrical channel (the ”mole”)
is formed in the subsoil without digging a trench. A special plow, called a mole plow, with a
torpedo-shaped metal share is pulled through the soil at a desired depth and grade, creating
the channel.
Step 2: Detailed Explanation:
The success and longevity of a mole drain depend entirely on the stability of the unlined chan-
nel. The soil must be able to hold the shape of the mole after the plow has passed. This
requires specific soil properties:
- Plasticity and Cohesion: The soil must be plastic enough to be molded into a channel and
cohesive enough to stick together and not collapse. These properties are characteristic of soils
with a high clay content.
Let’s analyze the feasibility in different soil types:
- Sandy soil: Lacks cohesion and plasticity. A channel formed in sand would collapse imme-
diately. Not feasible.
- Clayey soil: Has high plasticity and cohesion. When a mole plow is pulled through a moist
clay soil, it forms a smooth, stable, and relatively long-lasting channel. This is the ideal soil
type for mole drainage.
- Sandy loam soil: Contains a mixture of sand, silt, and clay, but the sand fraction is domi-
nant. It lacks sufficient clay to form a stable channel. Not feasible.
- Sandy clay loam soil: This soil has a higher clay content than sandy loam, but it may not
have the required stability, especially if the sand content is still high. While potentially better
than sandy loam, it is far less suitable than a proper clayey soil.
Step 3: Final Answer:
Mole drainage systems are most feasible and effective in heavy, cohesive clayey soils that can
maintain a stable, unlined channel. Therefore, option (B) is the correct answer.

� Quick Tip

To remember where mole drainage works, think of making a tunnel with your finger.
You can do it in wet clay or play-doh, but not in dry sand. The soil needs to be heavy
and sticky (high clay content) for the mole channel to be stable.

30. If 0.36 hectare area is draining excess water at the rate of 0.01 m³/sec, the
drainage coefficient will be:
(A) 10 cm
(B) 20 cm
(C) 24 cm
(D) 36 cm

Correct Answer: (C) 24 cm

Solution:
Step 1: Understanding the Concept:
The drainage coefficient (DC) is a design parameter that represents the depth of water to be
removed from an area in a 24-hour period to provide a desired level of protection against crop
damage from excess water. It is typically expressed in cm/day or mm/day.
Step 2: Key Formula or Approach:
The drainage coefficient is calculated by finding the total volume of water drained in 24 hours
and then dividing it by the drainage area.

Drainage Coefficient (DC) =
Volume of water drained in 24 hours

Area

Step 3: Detailed Explanation:
Part 1: Calculate the total volume drained in 24 hours.
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- Given drainage rate (Q) = 0.01 m³/sec
- Number of seconds in 24 hours = 24 hours× 60 min

hour × 60 sec
min = 86400 seconds.

- Total volume (V ) = Rate × Time

V = 0.01
m³
sec

× 86400 sec = 864 m³

So, 864 cubic meters of water are drained in 24 hours.
Part 2: Convert the drainage area to square meters.
- Given area (A) = 0.36 hectare
- Since 1 hectare = 10,000 m²,

A = 0.36 ha× 10000
m²
ha

= 3600 m²

Part 3: Calculate the drainage coefficient (depth).

DC (in meters) =
V

A
=

864 m³
3600 m²

= 0.24 m

Part 4: Convert the result to centimeters.
- Since 1 m = 100 cm,

DC (in cm) = 0.24 m× 100
cm

m
= 24 cm

The drainage coefficient is 24 cm/day.
Step 4: Final Answer:
The drainage coefficient is 24 cm. Therefore, option (C) is the correct answer.

� Quick Tip

To solve drainage coefficient problems quickly, remember the key steps: 1. Find total
volume in 24 hours by multiplying the flow rate in m³/s by 86,400. 2. Divide this vol-
ume by the area in m². The result is the DC in meters. 3. Convert to cm.

31. Drainage coefficient is depth of water drained from an area during the period
of:
(A) 8 hours
(B) 12 hours
(C) 20 hours
(D) 24 hours

Correct Answer: (D) 24 hours

Solution:
Step 1: Understanding the Concept:
The drainage coefficient is a fundamental parameter in the design of agricultural drainage sys-
tems. It represents the rate at which excess water should be removed from a given area to
prevent crop damage due to waterlogged conditions.
Step 2: Detailed Explanation:
By definition, the drainage coefficient is the depth of water (usually expressed in cm or mm)
that is to be removed from the drainage area over a 24-hour period. This standard time period
of 24 hours is used because it allows for a consistent basis for designing the capacity of drains
(ditches, pipes, etc.) and accounts for a full day-night cycle of weather and soil conditions. For
example, a drainage coefficient of 1 cm means the drainage system must be designed to remove
a volume of water equivalent to a 1 cm depth over the entire area within 24 hours.
Step 3: Final Answer:
The standard time period associated with the definition of a drainage coefficient is 24 hours.
Therefore, option (D) is the correct answer.
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� Quick Tip

In drainage engineering, the ”day” (24 hours) is the standard unit of time for defining
the system’s capacity. Whenever you see ”drainage coefficient”, immediately associate
it with a 24-hour period.

32. If the spacing between the sprinklers on a lateral is doubled, the application
rate will be:
(A) The same
(B) Increase two times
(C) Reduced to half
(D) Reduced by 10%

Correct Answer: (C) Reduced to half

Solution:
Step 1: Understanding the Concept:
The application rate in a sprinkler irrigation system is the average rate at which water is ap-
plied to the soil surface, typically measured in mm/hour. It depends on the discharge of each
sprinkler and the area each sprinkler is responsible for covering.
Step 2: Key Formula or Approach:
The application rate (I) is calculated using the formula:

I =
q

Sl × Sm

Where:
- I = Application rate
- q = Discharge of a single sprinkler
- Sl = Spacing between sprinklers along a lateral pipe
- Sm = Spacing between two adjacent lateral pipes
Step 3: Detailed Explanation:
From the formula, we can see that the application rate (I) is inversely proportional to the
spacing between sprinklers (Sl).

I ∝ 1

Sl

Let the initial application rate be I1 with an initial spacing Sl1.

I1 =
q

Sl1 × Sm

Now, the spacing is doubled, so the new spacing Sl2 = 2 × Sl1. The new application rate, I2,
will be:

I2 =
q

Sl2 × Sm
=

q

(2× Sl1)× Sm
=

1

2

(
q

Sl1 × Sm

)
By substituting I1, we get:

I2 =
1

2
I1

This means the new application rate is half of the original rate.
Step 4: Final Answer:
If the spacing between sprinklers on a lateral is doubled, the area covered by each sprinkler
doubles, and thus the application rate is reduced to half. Therefore, option (C) is the correct
answer.
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� Quick Tip

Remember that the application rate is about how much water falls on a unit area per
unit time. If you spread the same amount of water (from the sprinkler) over a larger
area (by increasing spacing), the rate at which the water depth builds up must de-
crease. Doubling the spacing doubles the area per sprinkler, so it halves the application
rate.

33. Match LIST-I with LIST-II
LIST-I (Soil order) LIST-II (Characteristics)

A. Spodosol I. Granular and crumb
B. Oxisol II. Lack of profile development
C. Mollisol III. Humid climate
D. Entisol IV. High in iron

Choose the correct answer from the options given below:
(A) A-II, B-I, C-IV, D-III
(B) A-III, B-IV, C-I, D-II
(C) A-IV, B-I, C-II, D-III
(D) A-IV, B-I, C-III, D-II

Correct Answer: (B) A-III, B-IV, C-I, D-II

Solution:
Step 1: Understanding the Concept:
This question requires knowledge of the USDA soil taxonomy system, which classifies soils into
different orders based on their properties and the processes that formed them.
Step 2: Detailed Explanation:
Let’s match each soil order in List-I with its defining characteristic in List-II.
- A. Spodosol: These are acidic forest soils. A key feature is the ”spodic” horizon where or-
ganic matter, iron, and aluminum compounds have leached from the surface and accumulated
in the subsoil. This process occurs in cool, humid climates, typically under coniferous forests.
Thus, A matches with III.
- B. Oxisol: These are the most highly weathered soils found in tropical and subtropical re-
gions. Intense weathering has leached away most primary minerals, leaving a soil rich in quartz,
kaolinite, and sesquioxides (oxides of iron and aluminum). This makes them high in iron and
aluminum. Thus, B matches with IV.
- C. Mollisol: These are fertile grassland soils. They are characterized by a thick, dark,
nutrient-rich surface horizon (a mollic epipedon) which has a soft, granular and crumb
structure. This structure is excellent for agriculture. Thus, C matches with I.
- D. Entisol: These are young soils that have little to no horizon development. They are
essentially recently deposited parent material or soils where development has been too slow to
produce distinct horizons. Therefore, they are characterized by a lack of profile develop-
ment. Thus, D matches with II.
Step 3: Final Answer:
The correct matching is: A-III, B-IV, C-I, D-II. This corresponds to option (B).

� Quick Tip

Create simple associations for soil orders: Mollisol = ”mollic” = soft, fertile grassland
soil (crumb structure). Oxisol = ”oxide” = high in iron/aluminum oxides. Entisol =
”recent” = no profile development. Spodosol = ”spodos” (wood ash) = ashy-colored
horizon in humid forest soils.
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34. The capacity of receiving bottle of non-recording raingauge is:
(A) 5 cm
(B) 10 cm
(C) 10 mm
(D) 15 cm

Correct Answer: (B) 10 cm

Solution:
Step 1: Understanding the Concept:
A non-recording raingauge, such as the standard Symons raingauge, collects rainwater through
a funnel into a receiving bottle. The measurement is done manually by pouring the collected
water into a calibrated measuring cylinder. The capacity of the bottle is an important design
feature.
Step 2: Detailed Explanation:
The standard non-recording raingauge used by the India Meteorological Department (IMD)
has a collector diameter of 127 mm (5 inches). The receiving bottle is designed to hold the
rainfall from a significant storm event without overflowing.
- The capacity of the bottle is such that it can hold a rainfall depth of 10 cm (or 100 mm) if
it were to fall over the area of the collector funnel.
- This capacity is generally sufficient for daily rainfall totals in most regions, except in cases of
extremely heavy downpours, where measurements might need to be taken more frequently.
- The options 10 mm (equal to 1 cm) is too small, and 15 cm is larger than the standard
capacity. 5 cm is also too low for a standard gauge.
Step 3: Final Answer:
The standard capacity of the receiving bottle in a non-recording raingauge is designed to hold
10 cm of rainfall. Therefore, option (B) is the correct answer.

� Quick Tip

For standard meteorological instruments, memorizing key specifications is useful. For
the non-recording raingauge, remember the collector diameter (12.7 cm or 5 in) and the
receiving bottle capacity (10 cm of rain).

35. The general rules applicable for locating the raingauges:
A. The opening of the raingauge should be at least 50 cm above the ground level.
B. The raingauge should be located in an open space free from obstructions.
C. The distance of the raingauge from the obstruction should be at least twice the
height of the obstruction.
D. Uneven topography should be avoided.
Choose the correct answer from the options given below:
(A) A, B and D only
(B) A, B and C only
(C) A, B, C and D
(D) B, C and D only

Correct Answer: (C) A, B, C and D

Solution:
Step 1: Understanding the Concept:
To obtain accurate and representative rainfall measurements, a raingauge must be sited ac-
cording to a set of standard rules. These rules are designed to minimize errors caused by wind,
splashing, and interception by nearby objects.
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Step 2: Detailed Explanation:
Let’s evaluate each statement:
- A. The opening of the raingauge should be at least 50 cm above the ground level.
The standard height varies by country. The WMO recommends 0.5 m to 1.5 m. In India, the
standard height is 30.5 cm (1 ft). However, placing it at 50 cm is within accepted norms and
serves the purpose of minimizing insplashing from the ground. So, this statement is a valid
general rule.
- B. The raingauge should be located in an open space free from obstructions. This
is a fundamental requirement. The site should be open to the sky so that no rain is intercepted
before reaching the gauge. This statement is correct.
- C. The distance of the raingauge from the obstruction should be at least twice
the height of the obstruction. This is the well-known ”2-times rule” to avoid wind-shadow
effects from buildings, trees, etc. Eddies created by wind flowing over obstacles can significantly
alter the amount of rain caught by the gauge. This statement is correct.
- D. Uneven topography should be avoided. The site should be on level ground. Sloping
ground can cause strong local wind currents that distort the rainfall catch. This statement is
correct.
Step 3: Final Answer:
All four statements (A, B, C, and D) represent correct and standard guidelines for locating a
raingauge to ensure accurate measurements. Therefore, option (C) is the correct answer.

� Quick Tip

When considering raingauge location, think about potential errors. The gauge needs
to be: 1) Away from the ground (to avoid splash), 2) In the open (to catch all rain),
3) Far from obstacles (to avoid wind effects), and 4) On level ground (to avoid wind
distortion). These four points cover all the main rules.

36. The characteristics of the raindrops, which are important from soil erosion
point of view are:
A. Raindrop size
B. Terminal velocity
C. Kinetic energy
D. Drop size distribution
Choose the correct answer from the options given below:
(A) A, C and D only
(B) A, B and C only
(C) A, B, C and D
(D) B, C and D only

Correct Answer: (C) A, B, C and D

Solution:
Step 1: Understanding the Concept:
Soil erosion initiated by rainfall is primarily caused by the impact of raindrops on the soil
surface, a process known as splash erosion. The erosive power of a rainstorm depends on the
physical characteristics of its raindrops.
Step 2: Detailed Explanation:
Let’s analyze the importance of each characteristic:
- A. Raindrop size: The size (diameter) of a raindrop determines its mass. A larger drop has
more mass and thus more potential to dislodge soil particles upon impact. This is a critical
factor.
- B. Terminal velocity: This is the constant speed that a freely falling raindrop eventually
reaches when the resistance of the air equals the force of gravity. The impact velocity of a
raindrop is its terminal velocity, which is a key component in determining its energy. Larger
drops have higher terminal velocities. This is also a critical factor.
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- C. Kinetic energy: The kinetic energy (KE = 1
2mv2) of a raindrop is the direct measure

of its capacity to do the work of detaching soil particles. It is a function of both the raindrop’s
mass (related to size) and its impact velocity (terminal velocity). It is the most important
single parameter describing erosivity.
- D. Drop size distribution: A natural rainstorm consists of a wide range of drop sizes. The
overall erosive force of a storm is the sum of the energies of all the individual drops. Therefore,
knowing the distribution of drop sizes is essential for calculating the total kinetic energy and
the overall erosivity of the rainfall event.
Step 3: Final Answer:
All four characteristics—size, terminal velocity, kinetic energy, and drop size distribution—are
fundamentally important for quantifying and understanding the process of soil erosion by rain-
drop impact. Therefore, option (C) is the correct answer.

� Quick Tip

Think of the erosion process: bigger drops (Size A) fall faster (Velocity B), hitting the
ground with more force (Energy C). A real storm has a mix of drop sizes (Distribution
D), so you need to account for all of them. All four aspects are interconnected and cru-
cial.

37. The chief advantages of strip cropping are:
A. Physical protection against blowing, provided by the vegetation.
B. Soil erosion is limited to a distance equal to the length of the strip.
C. Greater conservation of moisture.
D. The possibility of the earliest harvest.
Choose the correct answer from the options given below:
(A) A, B and D only
(B) A, B and C only
(C) A, B, C and D
(D) A, C and D only

Correct Answer: (B) A, B and C only

Solution:
Step 1: Understanding the Concept:
Strip cropping is a soil conservation practice where different crops are grown in alternate strips
or bands. There are different types, such as contour strip cropping (for water erosion) and wind
strip cropping (for wind erosion). The primary goal is to reduce soil erosion and conserve soil
moisture.
Step 2: Detailed Explanation:
Let’s evaluate the listed advantages:
- A. Physical protection against blowing, provided by the vegetation. This is the pri-
mary principle of wind strip cropping. Strips of tall-growing crops act as barriers that reduce
wind velocity at the soil surface in the adjacent, more vulnerable strips. This statement is a
key advantage.
- B. Soil erosion is limited... In contour strip cropping, strips of erosion-resistant crops
(like hay or grass) are alternated with erosion-prone crops (like corn or soybeans). Runoff and
sediment moving downslope from the tilled strip are slowed down and filtered by the vegetative
strip below it. This effectively limits the distance soil particles can be transported. While
the phrasing ”length of the strip” is slightly ambiguous (it should ideally be the width), the
intended meaning describes a primary function of the practice. This is a key advantage.
- C. Greater conservation of moisture. By slowing down runoff, strip cropping increases
the time available for water to infiltrate into the soil. This leads to better soil moisture levels.
This is a key advantage.
- D. The possibility of the earliest harvest. This is an agronomic or farm management
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consideration, not a primary conservation advantage of strip cropping. The harvest timing de-
pends entirely on the crops chosen and is not a guaranteed benefit or a chief reason for adopting
the practice for conservation purposes.
Step 3: Final Answer:
The chief advantages of strip cropping are related to soil and water conservation. Statements
A, B, and C describe these core benefits accurately. Statement D is not a primary conservation
advantage. Therefore, the correct combination is A, B, and C.

� Quick Tip

When asked about the advantages of a conservation practice like strip cropping, focus
on its impact on soil and water. The main goals are almost always to reduce erosion
(by wind or water) and improve soil moisture. Other factors like harvesting are sec-
ondary.

38. Transformation of rainfall at a place in a watershed into the channel flow has
the following sequence:
A. Infiltration into soil
B. Depression storage
C. Occurrence of rainfall
D. Interflow
E. Surface runoff
Choose the correct answer from the options given below:
(A) A, B, E, C, D
(B) B, C, A, D, E
(C) C, A, B, D, E
(D) C, B, A, D, E

Correct Answer: (D) C, B, A, D, E

Solution:
Step 1: Understanding the Concept:
The question asks for the chronological sequence of processes that occur when rainfall on a
watershed is transformed into streamflow in a channel. This involves tracking the fate of a
raindrop from the sky to the river.
Step 2: Detailed Explanation:
Let’s arrange the processes in a logical time sequence:
1. C. Occurrence of rainfall: The entire process begins when rain starts to fall. This is the
initial input to the watershed system.
2. B. Depression storage: As the rain hits the ground, the first thing it does is fill up small
puddles and depressions on the land surface. No significant runoff can occur until these are
filled.
3. A. Infiltration into soil: Simultaneously with depression storage, water begins to soak or
infiltrate into the soil. This process removes water from the surface.
4. D. Interflow: A portion of the infiltrated water may move laterally through the upper soil
layers towards the channel. This is a subsurface flow path and is a slower process than surface
runoff.
5. E. Surface runoff: When the rate of rainfall exceeds the rate of infiltration and depression
storage has been filled, excess water begins to flow over the land surface towards the channel.
This is the fastest runoff component.
The question asks for the sequence of these processes. The most logical sequence of initiation
is C → B → A. After infiltration begins, both Interflow (D) and Surface Runoff (E) can be
generated. The sequence in the options likely refers to the order in which these hydrologic
processes are considered or initiated. The order C, B, A, D, E is a plausible representation of
the sequence of phenomena.
Step 3: Final Answer:
The logical chronological sequence of events is: Rainfall occurs (C), then it fills depressions (B),

37



then it infiltrates (A), then subsurface (D) and surface (E) flow paths are initiated to generate
channel flow. The sequence C, B, A, D, E best represents this progression. Therefore, option
(D) is the correct answer.

� Quick Tip

To solve sequence problems in hydrology, think like a water droplet. First, you must
fall from the sky (Rainfall). When you land, you first form a puddle (Depression Stor-
age) and soak into the ground (Infiltration). Then, you either travel over the surface
(Runoff) or just under it (Interflow) to get to the river.

39. Starting from the water source, the sequence of parts of a drip irrigation sys-
tem are as follows:
A. Main line
B. Laterals
C. Sub-main
D. Emitter
E. Pump and prime mover unit
Choose the correct answer from the options given below:
(A) A, C, B, D, E
(B) A, D, B, E, C
(C) E, B, C, D, A
(D) E, A, C, B, D

Correct Answer: (D) E, A, C, B, D

Solution:
Step 1: Understanding the Concept:
A drip irrigation system is a network of components designed to deliver water from a source
directly to the plant root zone. The question asks for the correct sequence of these components
as water flows through the system.
Step 2: Detailed Explanation:
Let’s trace the path of water from the source:
1. E. Pump and prime mover unit: This is the heart of the system, located at the water
source (well, river, etc.). It provides the necessary pressure to push water through the entire
network. This is the first component.
2. A. Main line: A large diameter pipe that receives water from the pump and conveys it to
the edge of the irrigated field.
3. C. Sub-main: Medium diameter pipes that branch off from the main line and run along
one edge of the field blocks. They distribute water to the laterals.
4. B. Laterals: Small diameter tubes (often polyethylene) that branch off from the sub-mains
and are laid along the crop rows. The emitters are attached to these laterals.
5. D. Emitter: The final component, which is a small device that discharges water from the
lateral to the soil at a very low and controlled rate.
Therefore, the correct sequence starting from the water source is E → A → C → B → D.
Step 3: Final Answer:
The correct sequence of parts in a drip irrigation system from the source is Pump → Main
line → Sub-main → Laterals → Emitter. This corresponds to the sequence E, A, C, B, D.
Therefore, option (D) is the correct answer.
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� Quick Tip

Think of the pipe network like a branching tree or a river system. The water starts in
a large trunk (Main line), branches into smaller limbs (Sub-mains), then into tiny twigs
(Laterals), and finally comes out as drops (Emitters). The pump is the root system
that draws the water up.

40. With reference to the electromagnetic spectrum, the sequences of various parts
of spectrum with increasing order of wave length should be as follows:
A. X-rays
B. Microwaves
C. Infrared
D. Gamma rays
E. Radio waves
Choose the correct answer from the options given below
(A) A, E, B, C, D
(B) E, D, A, C, B
(C) D, A, C, B, E
(D) E, A, B, D, C

Correct Answer: (C) D, A, C, B, E

Solution:
Step 1: Understanding the Concept:
The electromagnetic (EM) spectrum is the arrangement of all types of electromagnetic radia-
tion in order of their wavelength or frequency. Wavelength and frequency are inversely related.
The question asks for the correct order from the shortest wavelength to the longest wavelength
(increasing order of wavelength).
Step 2: Detailed Explanation:
The standard order of the electromagnetic spectrum from shortest to longest wavelength is:
1. Gamma rays: Shortest wavelength, highest frequency, and highest energy.
2. X-rays: Longer wavelength than gamma rays.
3. Ultraviolet (UV): Longer wavelength than X-rays. (Not in the list)
4. Visible Light: Longer wavelength than UV. (Not in the list)
5. Infrared (IR): Longer wavelength than visible light.
6. Microwaves: Longer wavelength than infrared.
7. Radio waves: Longest wavelength, lowest frequency, and lowest energy.
Now let’s arrange the given options (A, B, C, D, E) in this order:
- Shortest: D. Gamma rays
- Next: A. X-rays
- Next: C. Infrared
- Next: B. Microwaves
- Longest: E. Radio waves
The correct sequence is D → A → C → B → E.
Step 3: Final Answer:
The correct sequence of the given parts of the electromagnetic spectrum in increasing order of
wavelength is D, A, C, B, E. This corresponds to option (C).

� Quick Tip

A useful mnemonic for the EM spectrum in order of decreasing wavelength is: ”Rich
Men In Vegas Use Xpensive Gadgets” (Radio, Microwave, Infrared, Visible, UV, X-
ray, Gamma). To get the order of increasing wavelength, just reverse it: G-X-U-V-I-
M-R.
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41. The design of a terrace involves:
A. Proper spacing of terraces
B. Location of terrace
C. Design of channel with adequate capacity
D. Development of farmable cross section
Choose the correct answer from the options given below:
(A) A, B and D only
(B) A, B and C only
(C) A, B, C and D
(D) B, C and D only

Correct Answer: (C) A, B, C and D

Solution:
Step 1: Understanding the Concept:
Terracing is a major soil and water conservation engineering practice. A comprehensive design
of a terrace system involves multiple interconnected steps, covering everything from the overall
layout on the landscape to the specific dimensions of an individual terrace.
Step 2: Detailed Explanation:
Let’s analyze each component of the design process:
- A. Proper spacing of terraces: This is a fundamental first step. The vertical interval (VI)
and horizontal interval (HI) between terraces are calculated based on soil type, land slope, and
rainfall characteristics to effectively control erosion. This is a critical design element.
- B. Location of terrace: This refers to the layout of the terrace system in the field. It
includes determining the location of key terraces, outlets, and ensuring the system fits the field
topography and boundaries. This is part of the overall design.
- C. Design of channel with adequate capacity: Most terraces are graded to lead runoff
to a stable outlet. The terrace channel itself must be designed with the correct grade and
cross-sectional area to carry the peak runoff from its contributing area without overflowing or
causing erosion within the channel. This is a critical hydraulic design element.
- D. Development of farmable cross section: The terrace must be designed so that it can
be easily and safely farmed with modern machinery. This involves choosing appropriate widths,
side slopes (front and back slopes), and ensuring a smooth transition with the landscape. This
is a critical practical design element.
Step 3: Final Answer:
All four listed items—spacing, location, channel design, and farmable cross-section—are essen-
tial components of a complete and functional terrace system design. Therefore, option (C) is
the correct answer.

� Quick Tip

Think of terrace design as having three main parts: 1) ”Where do they go?” (Location
Spacing), 2) ”How do they work?” (Channel design for water), and 3) ”Can I farm on
them?” (Farmable cross-section). A complete design must answer all three questions.

42. Which of the followings is not determined through flood routing?
(A) Inflow rate
(B) Stage height
(C) Storage volume
(D) Outflow rate

Correct Answer: (A) Inflow rate

Solution:
Step 1: Understanding the Concept:
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Flood routing is a technique used in hydrology to predict the changes in a flood hydrograph
as it moves through a river reach or a reservoir. The fundamental principle is the continuity
equation: Inflow - Outflow = Change in Storage.
Step 2: Detailed Explanation:
In a typical flood routing problem:
- The Inflow rate (specifically, the inflow hydrograph, which is a plot of inflow rate versus
time) is the known input to the model. You start with the information about the flood en-
tering the system.
- Using the inflow hydrograph and the physical characteristics of the reservoir or river (e.g.,
storage-outflow relationships), the routing procedure calculates the following over time:
- Storage volume: The volume of water stored at any given time.
- Stage height: The water level or elevation, which is directly related to the storage volume.
- Outflow rate: The rate of flow leaving the system (the outflow hydrograph). This is the
primary output or result of the routing procedure.
Therefore, the inflow rate is the given data, while stage height, storage volume, and outflow
rate are the quantities that are calculated or ”determined” by the flood routing process.
Step 3: Final Answer:
The inflow rate is the input to the flood routing calculation, not a result determined by it.
Therefore, option (A) is the correct answer.

� Quick Tip

Think of flood routing as a ”black box” calculation. You put the Inflow hydrograph
IN, and the calculation tells you what the Outflow hydrograph, Storage, and Stage
will be. The input is not determined by the process itself.

43. Which of the followings are true for spillways?
A. The capacity of a chute is decreased by sedimentation at the outlet.
B. The hydraulic capacity of the pipe spillway is related to the cube root of the
head.
C. The longitudinal spills serve to straighten the flow.
D. Drop spillways are usually limited to drops of 3 m.
Choose the correct answer from the options given below:
(A) A, B and D only
(B) B, C and D only
(C) A, B, C and D
(D) C and D only

Correct Answer: (D) C and D only

Solution:
Step 1: Understanding the Concept:
This question tests knowledge about the design, hydraulics, and limitations of various types of
spillways used in soil conservation and dam engineering.
Step 2: Detailed Explanation:
Let’s evaluate each statement:
- A. The capacity of a chute is decreased by sedimentation at the outlet. A chute
spillway operates with high-velocity, supercritical flow. Sedimentation is generally not an issue
in the chute itself. However, heavy sedimentation downstream can raise the tailwater level, po-
tentially submerging the outlet and reducing the effective head, which could decrease capacity.
While plausible under certain conditions, it’s not a universal truth, as scour is often a greater
concern.
- B. The hydraulic capacity of the pipe spillway is related to the cube root of the
head. This is incorrect. The capacity (Q) of a pipe spillway is governed by weir flow (Q ∝ H1.5

or H2.5) at low heads, orifice flow (Q ∝ H0.5) at intermediate heads, or pipe flow (Q ∝ H0.5)

at high heads. In no standard case is the discharge related to the cube root (H1/3) of the head.
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- C. The longitudinal spills serve to straighten the flow. This is likely a reference to
guide walls or training walls built along the sides of a spillway channel (like a chute). These
walls contain the high-velocity flow and prevent it from meandering, thus serving to straighten
and guide it. This statement is functionally correct.
- D. Drop spillways are usually limited to drops of 3 m. This is a standard design
guideline. A drop spillway is a low weir structure. For vertical drops greater than about 3
meters (10 feet), the energy of the falling water becomes difficult to dissipate safely and eco-
nomically with a simple drop structure, and a more complex structure like a chute spillway is
recommended. This statement is true.
Step 3: Final Answer:
Statement B is definitively false. Statement D is a well-established design rule and is true.
Statement C is functionally true, referring to training walls. Statement A is plausible but not
always the case. Given the options, the combination of the most accurate statements is C and
D. Therefore, option (D) is the correct choice.

� Quick Tip

In questions with multiple statements, first identify any that are definitely false. Here,
the hydraulic relationship in statement B is incorrect, allowing you to eliminate options
A, B, and C immediately. This leaves only option D as the correct answer.

44. The hydrologic cycle is governed by which of the following equation?
(A) Bernoulli
(B) Dalton
(C) Continuity
(D) Darcy

Correct Answer: (C) Continuity

Solution:
Step 1: Understanding the Concept:
The hydrologic cycle describes the continuous movement of water on, above, and below the sur-
face of the Earth. At its core, it is a system of water transport and storage. The fundamental
principle that governs any such physical system is the conservation of mass.
Step 2: Detailed Explanation:
Let’s look at the equations:
- Bernoulli’s equation is derived from the principle of conservation of energy for a moving
fluid. It relates pressure, velocity, and elevation. While relevant to water flow in pipes or
channels, it does not govern the entire cycle.
- Dalton’s Law of partial pressures is used in physics and chemistry, particularly in calculating
evaporation rates, but it only describes one component of the hydrologic cycle.
- The Continuity Equation is the mathematical statement of the principle of conservation
of mass. For a watershed or any control volume, it is written as:

Inflow−Outflow = Change in Storage

This water balance equation is the fundamental governing principle of the entire hydrologic
cycle. It ensures that water is accounted for as it moves through different processes like pre-
cipitation, runoff, infiltration, and storage.
- Darcy’s Law describes the flow of fluid through a porous medium (i.e., groundwater flow).
It is an important equation for a specific component of the cycle but does not govern the whole
system.
Step 3: Final Answer:
The hydrologic cycle is fundamentally governed by the principle of conservation of mass, which
is expressed mathematically by the continuity equation. Therefore, option (C) is the correct
answer.
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� Quick Tip

Remember that the hydrologic cycle is all about balancing the water budget. The
equation for a budget is always ”What comes in - What goes out = What’s left over”.
This is the essence of the continuity equation.

45. Write the sequence in increasing order of average discharge of the following
water lifting devices.
A. Persian wheel
B. Water wheel
C. Don
D. Rope and bucket lift
Choose the correct answer from the options given below:
(A) A, D, C, B
(B) B, A, D, C
(C) D, C, A, B
(D) C, B, D, A

Correct Answer: (C) D, C, A, B

Solution:
Step 1: Understanding the Concept:
This question requires knowledge of the typical performance, specifically the average discharge
rate, of various traditional water lifting devices. The discharge depends on the power source
(manual, animal, water), the principle of operation (batch vs. continuous), and the lift height.
Step 2: Detailed Explanation:
Let’s analyze each device and estimate its relative discharge capacity, from lowest to highest.
- D. Rope and bucket lift: This is a simple, manual or animal-powered batch process. One
bucket is filled, lifted, emptied, and lowered at a time. This results in a very low average
discharge rate, typically the lowest among the options. (Discharge: ∼ 1-3 L/s).
- C. Don: This is a manually operated scooping device used for very low lifts (less than 1 m).
Although manually powered, its continuous scooping action can achieve a higher flow rate than
the intermittent rope and bucket, but only for very small lifts. (Discharge: ∼ 2-5 L/s).
- A. Persian wheel: This is an animal-powered, continuous-flow device. A series of buckets
attached to a chain or wheel lifts water continuously. Its discharge is significantly higher than
manual methods like the Don or rope and bucket. (Discharge: ∼ 5-10 L/s).
- B. Water wheel: This device uses the power of flowing water to lift water (e.g., a noria).
If sufficient streamflow is available, a well-designed water wheel can be quite large and can
lift a substantial volume of water, generally achieving a higher discharge than a single-animal-
powered Persian wheel. (Discharge: can be ¿ 10 L/s, highly variable).
Step 3: Final Answer:
Arranging these devices in increasing order of their typical average discharge gives the sequence:
Rope and bucket lift → Don → Persian wheel → Water wheel. This corresponds to the se-
quence D, C, A, B. Therefore, option (C) is the correct answer.

� Quick Tip

To rank water lifting devices, consider the power and continuity: Batch manual
(Rope/bucket) is the lowest. Continuous manual (Don) is next. Continuous animal
power (Persian wheel) is higher. Using the power of a whole stream (Water wheel) is
potentially the highest.
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46. Write the order of the following regions according to their increasing order of
annual rainfall amount received.
A. Karnataka Plateau
B. West Coast
C. Kutch in Gujarat
D. Eastern Coastal Plain
Choose the correct answer from the options given below:
(A) A, D, B, C
(B) A, C, B, D
(C) B, A, D, C
(D) C, A, D, B

Correct Answer: (D) C, A, D, B

Solution:
Step 1: Understanding the Concept:
This question requires knowledge of the general patterns of annual rainfall across different ge-
ographical regions of India, which are primarily influenced by the Southwest and Northeast
monsoons and local topography.
Step 2: Detailed Explanation:
Let’s analyze the typical annual rainfall for each region:
- C. Kutch in Gujarat: This region is arid to semi-arid and receives the lowest rainfall among
the options. Annual rainfall is typically less than 400 mm.
- A. Karnataka Plateau: This region lies in the rain shadow of the Western Ghats. It re-
ceives significantly less rainfall than the coastal areas. Annual rainfall is typically in the range
of 400-800 mm.
- D. Eastern Coastal Plain: This region receives rainfall from both the Southwest Monsoon
and, more significantly, the Northeast (retreating) Monsoon. Annual rainfall is generally high,
often ranging from 1000 mm to 1500 mm.
- B. West Coast: This region, particularly the windward side of the Western Ghats, receives
the full force of the Southwest Monsoon. It is one of the wettest parts of India, with annual
rainfall often exceeding 2500 mm, and reaching over 4000 mm in some places.
Step 3: Final Answer:
Arranging these regions in increasing order of their annual rainfall gives the sequence: Kutch
in Gujarat → Karnataka Plateau → Eastern Coastal Plain → West Coast. This corresponds
to the sequence C, A, D, B. Therefore, option (D) is the correct answer.

� Quick Tip

Remember the basic monsoon pattern in India. The West Coast gets hit hard by the
SW monsoon (very high rain). Areas in the ”rain shadow” just east of the Ghats, like
the Karnataka Plateau, are much drier. Kutch is an arid region (very low rain). The
East Coast gets rain from both monsoons (high rain).

47. The probability of the occurrence of a rainfall event is calculated by
(A) Arithmatic mean
(B) Isohyetal method
(C) Thiessen method
(D) Weibull method

Correct Answer: (D) Weibull method

Solution:
Step 1: Understanding the Concept:
The question asks for a method to calculate the probability of occurrence of a specific rainfall
event (e.g., the probability of getting 100 mm of rain in a day). This falls under the field of
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hydrologic frequency analysis, which deals with how often extreme events occur.
Step 2: Detailed Explanation:
Let’s analyze the methods listed:
- Arithmatic mean, Isohyetal method, and Thiessen method: These are all methods
for calculating the average depth of rainfall over an area from point measurements at
several raingauge stations. They do not calculate the probability or frequency of an event.
- Weibull method: This is a widely used ”plotting position” formula in frequency analysis. It
is used to estimate the probability of exceedance (P ) or the recurrence interval (return period,
T = 1/P ) for an event of a certain magnitude from a historical data series. The formula is
P = m

n+1 , where m is the rank of the event (from largest to smallest) and n is the total number
of years of record. This method directly calculates the probability of occurrence.
Step 3: Final Answer:
The Weibull method is a standard technique used to calculate the probability of occurrence for
hydrological events like rainfall or floods. Therefore, option (D) is the correct answer.

� Quick Tip

Associate methods with their purpose. ”Arithmetic mean,” ”Isohyetal,” and ”Thiessen
polygon” are for calculating spatial average. ”Weibull,” ”Gumbel,” and ”Log-Pearson”
are for calculating probability or frequency.

48. Write the sequence of the following type of Pan according to the value of pan
coefficient in increasing order.
A. Class A Land Pan
B. ISI Pan
C. Colorado Sunken Pan
D. USGS Floating Pan
Choose the correct answer from the options given below:
(A) C, A, D, B
(B) A, C, B, D
(C) B, A, D, C
(D) C, B, D, A

Correct Answer: (B) A, C, B, D

Solution:
Step 1: Understanding the Concept:
The pan coefficient (Kp) is a correction factor used to relate the evaporation measured from
an evaporation pan (Epan) to the reference evapotranspiration (ETo) or lake evaporation. The
relationship is ETo = Kp × Epan. The value of Kp depends on how much the pan’s environ-
ment differs from a large, natural vegetated or water surface. A pan that experiences higher
evaporation due to exposure to sun and wind will have a lower pan coefficient.
Step 2: Detailed Explanation:
Let’s analyze each pan type based on its exposure and typical coefficient value:
- A. Class A Land Pan: This pan is placed on a wooden platform above the ground. It is
fully exposed to solar radiation and wind, which causes its water to heat up and evaporate more
quickly than water in a natural lake or irrigated field. This high rate of evaporation means it
needs a large correction, so it has the lowest pan coefficient, typically around 0.70.
- C. Colorado Sunken Pan: This pan is buried in the ground with its rim just above the
surface. Being in the ground reduces its exposure to wind and prevents the sides from being
heated by the sun. Its evaporation rate is lower than the Class A pan, so its coefficient is
higher, typically around 0.78.
- B. ISI Pan (Modified Class A): This pan is similar to the Class A pan but is covered
by a wire mesh screen. The screen reduces both radiation and wind effects, and also prevents
animals from drinking. This reduction in evaporation results in a higher pan coefficient than
the standard Class A pan, typically around 0.80.
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- D. USGS Floating Pan: This pan is floated in the middle of a lake or reservoir. Its water
temperature and environment are very similar to the surrounding water body. Therefore, its
evaporation rate is closest to the actual lake evaporation, requiring the least correction. It has
the highest pan coefficient, typically ranging from 0.80 to over 0.90.
Step 3: Final Answer:
Arranging the pans by their coefficient values in increasing order: Class A Land Pan (∼0.70)
→ Colorado Sunken Pan (∼0.78) → ISI Pan (∼0.80) → USGS Floating Pan (highest). This
corresponds to the sequence A, C, B, D. Therefore, option (B) is the correct answer.

� Quick Tip

Remember this inverse relationship: More exposure (sun, wind) → Higher pan evap-
oration → Lower pan coefficient. The Class A pan is the most exposed, so it has the
lowest coefficient. The floating pan is the least exposed (most like a lake), so it has the
highest coefficient.

49. Write the sequence of flow of water through the Water turbine pump.
A. Turbine intake
B. Turbine runner
C. Pump intake
D. Draft tube
Choose the correct answer from the options given below:
(A) A, B, C, D
(B) A, C, B, D
(C) B, A, D, C
(D) C, A, B, D

Correct Answer: (A) A, B, C, D

Solution:
Step 1: Understanding the Concept:
The question asks for the sequence of parts in a ”Water turbine pump”. This is an ambiguous
term. It could mean a pump driven by a turbine, or a specific type of pump. However, looking
at the components listed (Turbine intake, runner, draft tube), it is clear the question is refer-
ring to a hydraulic reaction turbine (like a Francis or Kaplan turbine) which is mechanically
coupled to and drives a pump. The question is likely asking for a conceptual sequence of the
components in the overall system rather than a single, continuous water path, which would be
impossible as the turbine and pump have separate water flows.
Step 2: Detailed Explanation:
Let’s break down the system into the turbine part and the pump part.
- Turbine Water Path: Water enters at a high pressure through the A. Turbine intake
(which includes guide vanes/scroll case), strikes and rotates the B. Turbine runner, and then
exits at a lower pressure through the D. Draft tube, which helps recover kinetic energy. The
correct flow sequence for the turbine is A → B → D.
- Pump Water Path: The pump, which is spun by the turbine, draws water in through the
C. Pump intake and discharges it at a higher pressure.
The question combines these into a single sequence. This means it is asking for the logical
order of components in the overall machine setup. Since no single drop of water follows all four
steps, we must interpret it as a list of components in a functional order. A plausible, though
simplified, interpretation is the sequence of the main components of the prime mover (turbine)
followed by the driven machine (pump). 1. A. Turbine intake: Where the process starts for
the turbine. 2. B. Turbine runner: The core component that extracts power. 3. C. Pump
intake: The start of the process for the pump, which is driven by the runner. 4. D. Draft
tube: The final component in the turbine’s path.
This sequence A, B, C, D, while not a true water path, lists the key components in a logical
chain of action: Intake → Runner (power extraction) → Pump (power use) → Turbine Exit.
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Given the options, this is the most likely intended answer.
Step 3: Final Answer:
Interpreting the question as a conceptual sequence of the system’s main components, the order
is Turbine intake, Turbine runner, Pump intake, and Draft tube. This corresponds to sequence
A, B, C, D. Therefore, option (A) is the most plausible answer.

� Quick Tip

When a sequence question seems physically impossible (like one drop of water going
through both a turbine and a pump), reinterpret it as a conceptual or component-
based sequence. Here, the turbine components (A, B, D) provide the power for the
pump component (C).

50. Write the sequence of following soil texture layers according to their increasing
radius of influence in wells.
A. Fine to medium sand
B. Fine sand
C. Coarse gravel
D. Coarse sand
Choose the correct answer from the options given below:
(A) A, B, C, D
(B) A, C, B, D
(C) B, A, D, C
(D) C, D, A, B

Correct Answer: (C) B, A, D, C

Solution:
Step 1: Understanding the Concept:
The radius of influence of a well is the maximum horizontal distance from the center of the well
to the point where the drawdown is negligible. This radius is directly related to the aquifer’s
transmissivity, which in turn depends on its hydraulic conductivity (k). A higher hydraulic
conductivity allows water to move more easily through the aquifer, resulting in a wider, shal-
lower cone of depression and thus a larger radius of influence for a given pumping rate and
duration.
Step 2: Detailed Explanation:
To find the sequence for increasing radius of influence, we need to arrange the soil textures in
order of increasing hydraulic conductivity. Hydraulic conductivity is highest for coarse-grained,
well-sorted materials and lowest for fine-grained materials.
- B. Fine sand: Has the smallest particles among the options, and thus the lowest hydraulic
conductivity.
- A. Fine to medium sand: A mixture with medium sand will have a higher hydraulic
conductivity than fine sand alone.
- D. Coarse sand: Has larger particles than medium sand, leading to a higher hydraulic
conductivity.
- C. Coarse gravel: Has the largest particles and largest pore spaces, resulting in the highest
hydraulic conductivity.
The order of increasing hydraulic conductivity (and therefore increasing radius of influence) is:
Fine sand → Fine to medium sand → Coarse sand → Coarse gravel.
Step 3: Final Answer:
The correct sequence according to increasing radius of influence is B, A, D, C. Therefore, option
(C) is the correct answer.
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� Quick Tip

Remember this simple rule: Bigger particles → Bigger pores → Higher hydraulic con-
ductivity (k) → Larger radius of influence (R). Simply arrange the soil textures from
finest to coarsest.

51. In deriving the equations for confined and unconfined aquifers, which of the
following assumptions are used?
A. Change in the drawdown with respect to time is negligible.
B. The well penetrates the entire aquifer.
C. The flow is vertical and uniform everywhere in the horizontal section.
D. The flow is laminar.
Choose the correct answer from the options given below:
(A) A, B and D only
(B) A, B and C only
(C) A, B, C and D
(D) B, C and D only

Correct Answer: (A) A, B and D only

Solution:
Step 1: Understanding the Concept:
The classical equations for well hydraulics, such as the Thiem equation for steady-state flow
and the Theis equation for transient flow, are derived based on a set of simplifying assumptions
about the aquifer and the nature of the flow.
Step 2: Detailed Explanation:
Let’s evaluate each stated assumption:
- A. Change in the drawdown with respect to time is negligible. This is the definition
of steady-state flow. It is a key assumption for deriving the Thiem equation, a fundamental
equation for aquifers. While not used for transient equations (like Theis), it is a major assump-
tion in the field. This statement is correct.
- B. The well penetrates the entire aquifer. This is the assumption of a fully pene-
trating well. It simplifies the problem by making the flow essentially two-dimensional (radial)
and is a standard assumption in the derivation of most basic well equations. This statement is
correct.
- C. The flow is vertical and uniform everywhere in the horizontal section. This
statement is incorrect. The fundamental Dupuit-Forchheimer assumptions, used especially for
unconfined aquifers, state that the flow is horizontal (not vertical) and that the hydraulic
gradient is constant with depth.
- D. The flow is laminar. This is a crucial assumption because it ensures that Darcy’s
Law is valid. Darcy’s Law (v = −K dh

dl ) is the foundation upon which the aquifer equations
are built. This statement is correct.
Step 3: Final Answer:
The valid assumptions from the list are that the flow can be steady-state (A), the well is fully
penetrating (B), and the flow is laminar (D). Statement C misrepresents the Dupuit assump-
tions. Therefore, the correct combination is A, B, and D.

� Quick Tip

When analyzing assumptions for aquifer equations, remember the three pillars: 1) The
flow condition (Steady-State or Transient), 2) The physical setup (Aquifer is homo-
geneous, isotropic; well is fully penetrating), and 3) The flow physics (Darcy’s Law is
valid, meaning laminar flow). The Dupuit assumption is key for unconfined aquifers
and states flow is horizontal.
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52. Write the steps involved in designing of a sprinkler system in a proper se-
quence.
A. Quantity of water to be applied
B. Application rate
C. Capacity of the system
D. Selection of sprinklers
Choose the correct answer from the options given below:
(A) A, B, C, D
(B) A, C, B, D
(C) B, A, D, C
(D) C, B, D, A

Correct Answer: (A) A, B, C, D

Solution:
Step 1: Understanding the Concept:
Designing a sprinkler irrigation system involves a logical sequence of steps to ensure the system
meets the crop’s water requirements without damaging the soil or wasting water, all while be-
ing economically feasible. The sequence moves from broad requirements to specific component
selection.
Step 2: Detailed Explanation:
Let’s arrange the given steps into a logical design process:
1. A. Quantity of water to be applied: The very first step is to determine the water
requirement. This involves calculating the net depth of irrigation needed to replenish the soil
moisture in the root zone up to field capacity. This is based on crop type, growth stage, soil
type, and climate.
2. B. Application rate: The next step is to determine the maximum allowable application
rate. This is dictated by the soil’s basic infiltration rate. The system’s application rate must be
less than this value to prevent surface runoff and erosion. This sets a critical design constraint.
3. C. Capacity of the system: This step involves calculating the total flow rate (e.g., in
liters per second or m³/hr) that the system needs to deliver. This is determined by the total
area to be irrigated, the depth of water to be applied (from step A), and the planned irrigation
interval and operating hours. It is essential for sizing the pump and main pipelines.
4. D. Selection of sprinklers: Finally, with the required quantity, maximum application
rate, and system capacity known, a specific sprinkler head, nozzle size, operating pressure, and
spacing are selected. The selected combination must provide the desired application rate (less
than the max from step B) and contribute to the overall system capacity (from step C).
Step 3: Final Answer:
The logical sequence for designing a sprinkler system is to first determine the total water need
(Quantity), then the constraint on how fast it can be applied (Application Rate), then the
required total flow rate for the system (Capacity), and finally choosing the hardware to achieve
this (Selection of Sprinklers). This corresponds to the sequence A, B, C, D. Therefore, option
(A) is the correct answer.

� Quick Tip

Think of sprinkler design like planning a delivery. First, you figure out what to deliver
(Quantity). Then, you find out how fast you can unload it without causing problems
(Application Rate). Next, you determine what size truck you need (System Capacity).
Finally, you choose the crew and equipment to do the job (Selection of Sprinklers).

53. The infiltration rates observed by cylinder infiltrometers are affected by:
A. Cylinder diameter
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B. Thickness of cylinder
C. Metal with which a cylinder is made of
D. Cylinder installation depth
Choose the correct answer from the options given below:
(A) A, B and D only
(B) A, B and C only
(C) A, B, C and D
(D) B, C and D only

Correct Answer: (A) A, B and D only

Solution:
Step 1: Understanding the Concept:
Cylinder infiltrometers (single-ring or double-ring) are used to measure the in-situ infiltration
rate of soil. The accuracy of the measurement can be affected by several factors related to the
equipment itself and its installation, as these can disturb the soil or alter the water flow path
from the ideal one-dimensional vertical flow.
Step 2: Detailed Explanation:
Let’s evaluate the influence of each factor:
- A. Cylinder diameter: This is a very significant factor. Water from the cylinder tends to
spread laterally underground, not just move vertically. This ”edge effect” is more pronounced
in smaller diameter cylinders, causing them to overestimate the true vertical infiltration rate.
This is the primary reason for using double-ring infiltrometers. So, diameter has a major effect.
- B. Thickness of cylinder: The thickness of the cylinder wall affects the degree of soil dis-
turbance during installation. A thicker wall will displace and compact more soil as it is driven
in, which can alter the infiltration pathways along the inner wall and affect the measured rate.
So, thickness has an effect.
- C. Metal with which a cylinder is made of: The material of the cylinder (e.g., steel,
aluminum) has no direct impact on the physical process of water infiltrating the soil. Secondary
effects like thermal conductivity are negligible in this context. This factor is not considered to
affect the rate.
- D. Cylinder installation depth: The depth to which the ring is driven is important. It
must be deep enough to prevent lateral leakage of ponded water at the surface but shallow
enough to minimize soil disturbance. An improper depth can lead to significant errors. So,
installation depth has a major effect.
Step 3: Final Answer:
The factors that significantly affect the observed infiltration rates are the cylinder diameter (A),
the thickness of the cylinder (B), and the installation depth (D). The material of the cylinder
(C) is not a significant factor. Therefore, the correct combination is A, B, and D.

� Quick Tip

When evaluating factors affecting infiltrometer readings, think about what can disrupt
the soil or the water flow. The cylinder’s size (diameter), its shape (thickness), and
its placement (depth) all impact the soil and flow. The cylinder’s material does not.

54. Arrange the parts of a tensiometer from the bottom to the top of the instru-
ment.
A. Transparent pipe
B. Connecting tube
C. Ceramic cup
D. Vacuum gauge
Choose the correct answer from the options given below:
(A) A, B, C, D
(B) A, C, B, D
(C) B, A, D, C
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(D) C, B, D, A

Correct Answer: (D) C, B, D, A

Solution:
Step 1: Understanding the Concept:
A tensiometer is an instrument used to measure soil water potential (or suction). It consists
of several parts that must be arranged in a specific order to function correctly when installed
in the soil. The question asks for this physical arrangement from the part deepest in the soil
(bottom) to the part at the top.
Step 2: Detailed Explanation:
Let’s identify the function and position of each part:
1. C. Ceramic cup: This is the porous tip of the tensiometer. It is placed at the desired
depth in the soil and allows water to move between the soil and the instrument, establishing a
pressure equilibrium. This is the bottom-most part.
2. B. Connecting tube: This tube connects the ceramic cup to the upper parts of the
instrument. It is filled with water and extends from the cup up to the surface. This comes
immediately above the ceramic cup.
3. D. Vacuum gauge: This is the dial or sensor that measures the negative pressure (tension)
inside the water-filled tube. It is located at the top of the instrument, above the ground, for
easy reading.
4. A. Transparent pipe: This often forms the main body of the tensiometer, serving as the
water reservoir and allowing the user to check for air bubbles. The gauge is typically mounted
on top of this pipe.
The standard sequence from bottom to top is: Ceramic Cup → Tube → Gauge. However, the
options provided are confusingly worded and ordered. The vacuum gauge (D) must be at the
top where it can be read. The ceramic cup (C) must be at the bottom in the soil. This means
the correct sequence must start with C and end with D or have D near the top. None of the
options follow the logical C → ... → D sequence. There appears to be a significant error in the
question’s options.
However, if we are forced to choose the ”best” option, we must find a plausible, if non-standard,
interpretation. Let’s re-examine option (D) C, B, D, A. This sequence is: Ceramic Cup → Con-
necting Tube → Vacuum Gauge → Transparent Pipe. This order is physically illogical, as the
gauge is read at the very top. Given the flawed nature of the options, we select the only one
that correctly identifies the bottom-most component.
Step 3: Final Answer:
The bottom-most part of a tensiometer is the Ceramic cup (C). Only one option begins with
C. Despite the subsequent ordering being incorrect (the Vacuum gauge, D, should be at the
top), we must select the offered choice that starts correctly. Therefore, based on the options,
option (D) is the intended answer.

� Quick Tip

For instrument part questions, visualize how it’s used. A tensiometer’s ”business end”
is the ceramic cup (bottom, in the soil), and its ”reading end” is the gauge (top, out
of the soil). Even if the options are confusing, identifying the definite top and bottom
parts can help eliminate choices.

55. Read the following statements about border irrigation carefully:
A. Width of borders usually varies from 10 to 25 m.
B. For a sandy and sandy loam soil on moderate slopes and small to moderate
irrigation streams, border length ranges from 30 to 90 m.
C. For a medium loam soil on moderate slopes and small to moderate irrigation
streams, border length ranges from 100 to 180 m.
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D. For a clay loam and clay soil on moderate slopes and small to moderate irriga-
tion streams, border length ranges from 120 to 350 m.
Choose the correct answer from the options given below:
(A) A, B and D only
(B) C only
(C) A and D only
(D) B, C and D only

Correct Answer: (D) B, C and D only

Solution:
Step 1: Understanding the Concept:
Border irrigation is a type of surface irrigation where the field is divided into strips (borders)
by parallel dikes or levees. The design of these borders—specifically their length, width, and
slope—depends heavily on soil type, available stream size (flow rate), and land slope.
Step 2: Detailed Explanation:
Let’s evaluate each statement based on standard design guidelines:
- A. Width of borders usually varies from 10 to 25 m. Standard design literature in-
dicates that border widths can range from 3 m to 30 m. The width is chosen based on the
stream size and the need for uniform water coverage. While 10 to 25 m is within this range, it
is a very common range for mechanized farming. This statement is generally correct.
- B, C, and D describe the relationship between soil texture and border length. The
key principle is that water advances faster and infiltrates slower on fine-textured soils (clays)
compared to coarse-textured soils (sands). Therefore, to achieve uniform irrigation, borders
should be shorter on sandy soils and can be much longer on clay soils. - B. Sandy soil...
length from 30 to 90 m. Sandy soils have high infiltration rates, requiring short runs to
prevent excessive water loss near the inlet. A range of 60-120 m is often cited, but 30-90 m is
also a reasonable recommendation for certain conditions. This statement correctly reflects the
need for short borders. - C. Medium loam soil... length from 100 to 180 m. Loam has
moderate infiltration, allowing for longer runs than sand. This range is appropriate. - D. Clay
loam and clay soil... length from 120 to 350 m. Clay has low infiltration, allowing for
the longest runs. This range is appropriate. All four statements appear to be reasonable design
guidelines. However, in multiple-choice questions of this type, one statement may be considered
less accurate or universally true than others. Statement A, while correct, is a general guideline,
whereas B, C, and D represent a fundamental principle of adjusting length to soil type. If we
must exclude one, A is the most likely candidate as widths can vary more widely. The options
force a choice. Option (D) suggests that B, C, and D are correct, which aligns with the strong,
fundamental relationship between soil texture and allowable border length.
Step 3: Final Answer:
Statements B, C, and D correctly describe the fundamental design principle that border lengths
should increase as soil texture becomes finer (from sand to clay). These relationships are central
to border irrigation design. Therefore, the combination of B, C, and D is the best answer.

� Quick Tip

For surface irrigation design, remember the core principle: Fast infiltration (sandy soil)
requires a short run (border length) to get water to the end of the field quickly. Slow
infiltration (clay soil) allows for a long run.

56. Match LIST-I with LIST-II
LIST-I (Crop) LIST-II (Ideal IW/CPE for irrigation)

A. Sorghum I. 0.8
B. Maize II. 0.9
C. Cotton III. 0.6
D. Barley IV. 0.75
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Choose the correct answer from the options given below:
(A) A-I, B-II, C-III, D-IV
(B) A-I, B-III, C-II, D-IV
(C) A-I, B-II, C-IV, D-III
(D) A-IV, B-I, C-III, D-II

Correct Answer: (A) A-I, B-II, C-III, D-IV

Solution:
Step 1: Understanding the Concept:
The IW/CPE ratio method is a popular approach for scheduling irrigation. It is based on
maintaining a ratio between the depth of Irrigation Water applied (IW) and the Cumulative
Pan Evaporation (CPE) since the last irrigation. The ideal ratio is crop-specific and depends
on its water requirements and sensitivity to stress. A higher ratio indicates a higher water
requirement relative to evaporative demand.
Step 2: Detailed Explanation:
Let’s match the crops to their likely IW/CPE ratios based on their water use characteristics:
- B. Maize: This is a C4 plant known for high productivity but also high water consumption
and sensitivity to water stress, especially during its critical growth stages. It would have the
highest IW/CPE ratio among the options. Thus, B matches II (0.9).
- C. Cotton: While it requires significant water over its long duration, it is relatively deep-
rooted and more drought-tolerant than maize. It is often irrigated at lower ratios to manage
vegetative growth. It would likely have the lowest ratio. Thus, C matches III (0.6).
- A. Sorghum: Known for its drought tolerance, it is more water-efficient than maize. Its
IW/CPE ratio would be high, but lower than maize. Thus, A matches I (0.8).
- D. Barley: This is a rabi (winter) season crop, grown when evaporative demand is lower.
Its water requirement is moderate. A ratio of 0.75 is a reasonable value. Thus, D matches
IV (0.75).
Step 3: Final Answer:
The logical matching based on crop water requirements is A-I, B-II, C-III, D-IV. This corre-
sponds to option (A).

� Quick Tip

When matching crops to IW/CPE ratios, rank the crops by their general water needs.
High-water-use crops like maize get high ratios (¿0.8). Drought-tolerant crops like cot-
ton or sorghum get lower ratios (0.6-0.8). Winter crops like barley will have ratios re-
flecting lower evaporative demand.

57. Arrange the following soil types such that the spacing of drains (m) fall in a
descending order:
A. Clay loam
B. Loam
C. Sandy loam
D. Peat
Choose the correct answer from the options given below:
(A) A, B, C, D
(B) A, C, B, D
(C) D, C, B, A
(D) C, B, D, A

Correct Answer: (C) D, C, B, A

Solution:
Step 1: Understanding the Concept:
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Subsurface drainage design involves determining the appropriate spacing between drain lines.
The required spacing is primarily a function of the soil’s hydraulic conductivity (k). Soils with
high hydraulic conductivity allow water to move easily, so drains can be placed far apart. Soils
with low hydraulic conductivity restrict water movement, requiring drains to be placed close
together to be effective. The question asks for descending order of spacing, which means we
must order the soils from highest hydraulic conductivity to lowest.
Step 2: Detailed Explanation:
Let’s rank the given soil types by their typical hydraulic conductivity (k), from highest to low-
est:
- D. Peat: Organic soils like peat, especially when fibrous and undecomposed, have a very
open structure with extremely high hydraulic conductivity.
- C. Sandy loam: These coarse-textured soils have large pores and high hydraulic conductiv-
ity, though lower than peat.
- B. Loam: These are medium-textured soils with a mix of sand, silt, and clay. Their hydraulic
conductivity is moderate, lower than sandy loam.
- A. Clay loam: These fine-textured soils have a high clay content, leading to small pores and
the lowest hydraulic conductivity among the given options.
Since drain spacing is directly proportional to hydraulic conductivity, the descending order of
spacing will be the same as the descending order of hydraulic conductivity.
Order of k (High to Low): Peat → Sandy loam → Loam → Clay loam.
Step 3: Final Answer:
The descending order of drain spacing is D, C, B, A. Therefore, option (C) is the correct answer.

� Quick Tip

Remember the simple rule for drain spacing: Fast Draining Soil = Far Spacing. Slow
Draining Soil = Close Spacing. Order the soils from fastest draining (highest k) to
slowest draining (lowest k) to get the descending order of spacing.

58. Arrange the following irrigation efficiencies starting from source of water to
water needed in the root zone:
A. Reservoir storage efficiency
B. Application efficiency
C. Storage efficiency
D. Conveyance efficiency
Choose the correct answer from the options given below:
(A) A, B, C, D
(B) A, C, B, D
(C) B, A, D, C
(D) A, D, B, C

Correct Answer: (D) A, D, B, C

Solution:
Step 1: Understanding the Concept:
Irrigation efficiency is a measure of the effectiveness of an irrigation system in delivering water
from its source to the crop root zone. There are several types of efficiency, each accounting for
losses at different stages of the water delivery process. The question asks for the sequence of
these efficiencies following the path of the water.
Step 2: Detailed Explanation:
Let’s trace the path of water and identify the relevant efficiency at each stage:
1. Source (Reservoir): Water is first stored in a reservoir. Losses due to seepage and evapo-
ration occur here. The effectiveness of the reservoir in holding water available for irrigation is
measured by A. Reservoir storage efficiency.
2. Transport (Canals): Water is then conveyed from the reservoir through a network of
canals and channels to the farm gate. Water is lost to seepage and evaporation during this
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transport. The efficiency of this stage is measured by D. Conveyance efficiency.
3. Field (Application): Once water reaches the field, it is applied to the soil. Losses during
application include surface runoff and deep percolation below the root zone. The efficiency of
this process is measured by B. Application efficiency.
4. Root Zone (Storage): After application, we assess how well the irrigation refilled the root
zone. C. Storage efficiency measures how much of the water that the crop actually needed
was successfully stored in the root zone. While B measures the efficiency of the application
process, C measures the adequacy of that application. In a sequential process, it is the final
measure of success.
Step 3: Final Answer:
The correct sequence of efficiencies from the water source to the root zone is: Reservoir stor-
age → Conveyance → Application → Storage. This corresponds to the sequence A, D, B, C.
Therefore, option (D) is the correct answer.

� Quick Tip

To remember the sequence of irrigation efficiencies, just follow the water’s journey: 1.
Stored in the Reservoir, 2. Conveyed in canals, 3. Applied to the field. The final
check is how much was actually Stored in the root zone where it was needed.

59. Line up the following methods for ET estimation according to year of develop-
ment, earliest to latest:
A. Blaney and Criddle
B. Radiation
C. Penman-Monteith
D. Modified Penman
Choose the correct answer from the options given below:
(A) C, A, B, D
(B) A, C, B, D
(C) B, A, D, C
(D) A, B, D, C

Correct Answer: (D) A, B, D, C

Solution:
Step 1: Understanding the Concept:
The estimation of reference evapotranspiration (ET) has evolved over time from simple empir-
ical methods to more complex, physically-based combination methods. The question asks for
the chronological order of the development of some of the most well-known methods.
Step 2: Detailed Explanation:
Let’s establish the approximate timeline for the development of these methods:
1. A. Blaney and Criddle (1950): This is one of the earliest and simplest empirical meth-
ods, using only temperature and percentage of daytime hours as inputs. It was developed for
arid regions in the western USA. Earliest.
2. B. Radiation (e.g., Makkink 1957, Jensen-Haise 1963): After the Blaney-Criddle
method, researchers developed methods that incorporated solar radiation, a more direct mea-
sure of the energy available for evaporation, making them more accurate than temperature-
based methods alone.
3. D. Modified Penman (e.g., Penman 1963, FAO-24 1977): Howard Penman pub-
lished his original groundbreaking ”combination equation” in 1948, which combined an energy
balance term and an aerodynamic term. This equation was subsequently refined and modified
by many others to better suit different climates and conditions. These modifications came after
the initial radiation-based methods were also being explored.
4. C. Penman-Monteith (1965): John Monteith introduced the crucial concepts of surface
resistance and aerodynamic resistance into the Penman equation. This made the equation
much more physically robust and applicable to vegetated surfaces, not just open water. The
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FAO-56 Penman-Monteith equation is now the global standard. Latest.
The chronological order is Blaney-Criddle → Radiation Methods → Modified Penman →
Penman-Monteith.
Step 3: Final Answer:
The correct sequence from earliest to latest is A, B, D, C. (Note: The development of Radi-
ation and Modified Penman methods was somewhat concurrent, but this sequence represents
the general progression from simple empirical to more complex combination methods). This
corresponds to option (D).

� Quick Tip

Remember the evolution of ET methods by their complexity: Started simple with Tem-
perature (Blaney-Criddle). Got better by adding energy (Radiation). Became great
by combining energy and wind (Penman/Modified Penman). Became the standard
by adding plant physiology (Penman-Monteith).

60. The scientist who has developed the flour pellet method for raindrop size de-
termination is:
(A) Hudson
(B) Ramser
(C) Snyder
(D) Dicken

Correct Answer: (A) Hudson

Solution:
Step 1: Understanding the Concept:
The flour pellet method is a simple and classic technique used in soil erosion and hydrology
research to measure the size distribution of raindrops in a storm. The method relies on captur-
ing raindrops in a pan of flour and relating the size of the resulting dough pellet to the original
size of the raindrop.
Step 2: Detailed Explanation:
This method was developed by the renowned soil conservationist Norman Hudson during his
research in Rhodesia (now Zimbabwe) in the late 1950s and early 1960s. His work was pivotal
in understanding the mechanics of soil erosion, particularly the role of raindrop kinetic energy.
The flour pellet method provided an accessible way to gather the drop-size data needed to
calculate the energy of rainstorms. The other scientists listed are known for their contributions
in other areas of hydrology and engineering (e.g., Ramser for his work on terraces, Snyder for
his work on synthetic unit hydrographs).
Step 3: Final Answer:
The flour pellet method for raindrop size determination was developed by Norman Hudson.
Therefore, option (A) is the correct answer.

� Quick Tip

When you see ”flour pellet method” in the context of soil erosion, the name to remem-
ber is Hudson. His work on the relationship between rainfall energy and erosion is fun-
damental to the field.

61. Class -A USWB pan has the following specifications:
A. It has metallic sheet of 22 gauge.
B. It has a diameter of 1.2 m.
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C. It is painted as green.
D. It has a depth of 25 cm.
E. It is directly placed on the ground surface.
Choose the correct answer from the options given below:
(A) A, C, D and E only
(B) B, D and E only
(C) A, B and D only
(D) B, C, D and E only

Correct Answer: (C) A, B and D only

Solution:
Step 1: Understanding the Concept:
The Class A Evaporation Pan, standardized by the U.S. Weather Bureau (USWB), is the most
widely used instrument for measuring evaporation. Its design and installation follow specific
standards to ensure data consistency.
Step 2: Detailed Explanation:
Let’s evaluate each specification:
- A. It has metallic sheet of 22 gauge. This is correct. The standard pan is made of
unpainted galvanized iron of 22 gauge.
- B. It has a diameter of 1.2 m. This is correct. The standard diameter is 120.7 cm (47.5
inches), which is approximately 1.2 m.
- C. It is painted as green. This is incorrect. The pan is left unpainted (galvanized) to
maintain a consistent surface for energy exchange. If painted, it would be white on the outside
to reflect solar radiation, not green.
- D. It has a depth of 25 cm. This is correct. The standard depth is 25.4 cm (10 inches).
- E. It is directly placed on the ground surface. This is incorrect. The pan must be
mounted on a wooden platform, about 15 cm above the ground, to allow for air circulation
underneath and prevent heat transfer from the soil.
Step 3: Final Answer:
The correct specifications for a Class A pan are A, B, and D. Therefore, option (C) is the
correct answer.

� Quick Tip

To remember Class A pan specs, visualize it: A wide (1.2m), shallow (25cm) metal
tub, sitting up on a wooden frame, not on the ground. It’s unpainted to avoid alter-
ing heat absorption.

62. The characteristic curves of a centrifugal pump has the following relationship:
A. Discharge versus Efficiency
B. Head versus BHP
C. BHP versus Discharge
D. Discharge versus Head
E. Efficiency versus Head
Choose the correct answer from the options given below:
(A) A, C and D only
(B) B, D and E only
(C) A, C and E only
(D) C, D and E only

Correct Answer: (A) A, C and D only

Solution:
Step 1: Understanding the Concept:
Centrifugal pump characteristic curves are graphical representations of a pump’s performance,

57



showing the relationship between its key operational parameters. These curves are generated
by testing the pump at a constant rotational speed. The independent variable, plotted on the
x-axis, is always the discharge (or flow rate, Q).
Step 2: Detailed Explanation:
The standard set of characteristic curves for a centrifugal pump plots the following dependent
variables against the discharge (Q):
- Head (H): The Head vs. Discharge (Q-H) curve shows the total head the pump can generate
at different flow rates. This is the primary performance curve. This matches statement D.
- Brake Horsepower (BHP): The BHP vs. Discharge (Q-P) curve shows the power required
by the pump at different flow rates. This matches statement C.
- Efficiency (η): The Efficiency vs. Discharge (Q-η) curve shows how efficiently the pump
converts input power to water power at different flow rates. It has a peak at the Best Efficiency
Point (BEP). This matches statement A.
Relationships like ”Head versus BHP” (B) or ”Efficiency versus Head” (E) are not standard
characteristic curves; these parameters are related through their mutual dependence on the
discharge.
Step 3: Final Answer:
The standard characteristic curves show the relationships of Discharge vs. Head, BHP vs. Dis-
charge, and Discharge vs. Efficiency. These correspond to statements D, C, and A. Therefore,
option (A) is the correct answer.

� Quick Tip

Remember that for a pump’s characteristic curves, everything is a function of ”How
much water am I moving?”. Therefore, Discharge (Q) is always the x-axis. The three
key plots are Head, Power (BHP), and Efficiency, all plotted against Q.

63. Remote sensing data have the following type of resolutions:
A. Temporal resolution
B. Spectral resolution
C. Scattered resolution
D. Spatial resolution
E. Radiometric resolution
Choose the correct answer from the options given below:
(A) B, C, D and E only
(B) A, B, D and E only
(C) A, C, D and E only
(D) A, B, C and E only

Correct Answer: (B) A, B, D and E only

Solution:
Step 1: Understanding the Concept:
The quality and characteristics of data from a remote sensing satellite or sensor are defined
by four fundamental types of resolution. These resolutions determine the data’s suitability for
different applications.
Step 2: Detailed Explanation:
The four types of resolution in remote sensing are:
- A. Temporal resolution: This refers to the frequency with which a sensor can obtain im-
agery of the same area. A high temporal resolution means frequent revisits (e.g., once a day).
- B. Spectral resolution: This describes the ability of a sensor to define fine wavelength
intervals. A high spectral resolution means the sensor has many, narrow bands.
- D. Spatial resolution: This refers to the size of the smallest feature that can be detected.
It is often represented by the pixel size of the image (e.g., 30 meters).
- E. Radiometric resolution: This describes the sensor’s sensitivity to differences in signal
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intensity or brightness. It is measured in bits (e.g., 8-bit data has 256 brightness levels).
”Scattered resolution” (C) is not a standard term used to describe a type of remote sensing
resolution.
Step 3: Final Answer:
The correct types of resolution are Temporal, Spectral, Spatial, and Radiometric. This corre-
sponds to statements A, B, D, and E. Therefore, option (B) is the correct answer.

� Quick Tip

To remember the four resolutions, think of these questions: How big is the pixel?
(Spatial). What colors can it see? (Spectral). How many shades of gray?
(Radiometric). How often does it come back? (Temporal).

64. If a centrifugal pump does not deliver the water, the possible causes are:
A. Priming is not done.
B. Lubrication is incorrect.
C. Pumping head is too high.
D. Suction pipe is clogged.
Choose the correct answer from the options given below:
(A) A, B and C only
(B) B, C and D only
(C) A, B and D only
(D) A, C and D only

Correct Answer: (D) A, C and D only

Solution:
Step 1: Understanding the Concept:
When a centrifugal pump runs but fails to deliver water, the problem is typically hydraulic in
nature, preventing the pump from creating suction or overcoming the system pressure.
Step 2: Detailed Explanation:
Let’s analyze the possible causes:
- A. Priming is not done. A centrifugal pump is not self-priming. If the casing and suction
line are not filled with water before starting, the impeller will just spin in the air and cannot
create the low-pressure zone needed to lift water. This is a very common reason for failure to
deliver water.
- B. Lubrication is incorrect. Incorrect lubrication affects the pump’s mechanical compo-
nents, like bearings. It can cause overheating, excessive wear, and eventual seizure, but it does
not directly prevent the pump from pumping water if it is otherwise able to rotate.
- C. Pumping head is too high. Every pump has a maximum head it can generate (the
shut-off head). If the total head of the system (static lift + friction losses) is greater than the
pump’s shut-off head, the pump will not be able to push any water into the system.
- D. Suction pipe is clogged. If the suction line or its foot valve is blocked by debris, water
cannot enter the pump, and therefore no water can be delivered. An air leak in the suction line
has the same effect.
Step 3: Final Answer:
The key hydraulic reasons for a pump failing to deliver water are lack of priming (A), excessive
system head (C), and a blocked suction line (D). Incorrect lubrication (B) is a mechanical issue,
not a direct cause of no-flow. Therefore, option (D) is the correct answer.

� Quick Tip

When troubleshooting a centrifugal pump, think about the water’s path. ”Is the pump
full of water?” (Priming). ”Can water get to the pump?” (Suction Clog). ”Is the
hill too high to climb?” (Head). These are the top three hydraulic checks.
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65. Match LIST-I with LIST-II
LIST-I LIST-II

A. Darcy’s law I. Vertical Drainage
B. Hooghoudt equation II. Hydraulic conductivity
C. Biodrainage III. Trees like poplar
D. Drainage well IV. Spacing of tile drains

Choose the correct answer from the options given below:
(A) A-I, B-III, C-II, D-IV
(B) A-II, B-I, C-IV, D-III
(C) A-III, B-IV, C-II, D-I
(D) A-II, B-IV, C-III, D-I

Correct Answer: (D) A-II, B-IV, C-III, D-I

Solution:
Step 1: Understanding the Concept:
This question matches key terms and concepts from the field of land drainage and groundwater
hydrology with their definitions or applications.
Step 2: Detailed Explanation:
- A. Darcy’s law: This is the fundamental law governing the flow of water in porous media.
It states that the flow velocity is proportional to the hydraulic gradient. The constant of pro-
portionality is the Hydraulic conductivity (II).
- B. Hooghoudt equation: This is one of the most famous and widely used steady-state
equations in agricultural drainage. It is used to calculate the required Spacing of tile drains
(IV) to keep the water table at a desired depth.
- C. Biodrainage: This is a drainage technique that uses the high water uptake capacity of
certain plants to dewater an area. Fast-growing, deep-rooted phreatophytes, such as Trees
like poplar (III), are commonly used.
- D. Drainage well: This is a well designed to remove excess surface or subsurface water by
allowing it to flow down into a deeper, more permeable aquifer. This is a form of Vertical
Drainage (I).
Step 3: Final Answer:
The correct matching is: A-II, B-IV, C-III, D-I. This corresponds to option (D).

� Quick Tip

Create strong word associations for drainage concepts: Darcy → Conductivity.
Hooghoudt → Spacing. Bio-drainage → Trees. Drainage Well → Vertical.

66. Match LIST-I with LIST-II
LIST-I LIST-II

A. Isohyetal method I. Peak runoff rate
B. Rational method II. Raingauge station
C. Point rainfall III. Mean areal rainfall
D. Nash model IV. Flood routing

Choose the correct answer from the options given below:
(A) A-I, B-IV, C-III, D-II
(B) A-II, B-I, C-IV, D-III
(C) A-III, B-I, C-II, D-IV
(D) A-III, B-II, C-I, D-IV
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Correct Answer: (C) A-III, B-I, C-II, D-IV

Solution:
Step 1: Understanding the Concept:
This question matches various hydrological methods and terms with their primary application
or definition.
Step 2: Detailed Explanation:
- A. Isohyetal method: This is a technique used to estimate the average rainfall over a
catchment area. It involves plotting lines of equal rainfall depth (isohyets) and weighting the
areas between them. Its purpose is to calculate Mean areal rainfall (III).
- B. Rational method: This is a simple, widely used empirical formula (Q = CiA) for esti-
mating the Peak runoff rate (I) from small urban or agricultural watersheds.
- C. Point rainfall: This is the rainfall depth measured at a single location. The instrument
used for this measurement is a Raingauge station (II).
- D. Nash model: This is a conceptual hydrologic model that represents a watershed as a
cascade of linear reservoirs. It is used to develop synthetic unit hydrographs and for Flood
routing (IV).
Step 3: Final Answer:
The correct matching is: A-III, B-I, C-II, D-IV. This corresponds to option (C).

� Quick Tip

Associate each method with its key output: Isohyetal → Average Rain. Rational →
Peak Q. Point rainfall → Raingauge. Nash model → Hydrograph/Routing.

67. Match LIST-I with LIST-II
LIST-I LIST-II

A. Point of inflection I. Rainfall factor
B. Recording raingange II. Hydrograph
C. Erosivity III. Impact of falling rain drops
D. Splash erosion IV. Tipping bucket

Choose the correct answer from the options given below:
(A) A-II, B-I, C-III, D-IV
(B) A-II, B-IV, C-I, D-III
(C) A-I, B-II, C-III, D-IV
(D) A-I, B-III, C-II, D-IV

Correct Answer: (B) A-II, B-IV, C-I, D-III

Solution:
Step 1: Understanding the Concept:
This question tests the understanding of various terms related to hydrology, rainfall measure-
ment, and soil erosion.
Step 2: Detailed Explanation:
- A. Point of inflection: This is a specific point on the recession limb of a storm Hydro-
graph (II). It marks the time when the dominant source of runoff transitions from surface
flow to interflow or baseflow.
- B. Recording raingauge: This is a type of raingauge that automatically records rainfall
over time. The Tipping bucket (IV) mechanism is one of the most common types of record-
ing raingauges.
- C. Erosivity: This refers to the potential of rainfall to cause erosion. In the Universal Soil
Loss Equation (USLE), this is represented by the ’R’ factor, which is a Rainfall factor (I)
calculated from the intensity and kinetic energy of storms.
- D. Splash erosion: This is the first stage of water erosion, where soil particles are dislodged
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and scattered by the Impact of falling rain drops (III).
Step 3: Final Answer:
The correct matching is: A-II, B-IV, C-I, D-III. This corresponds to option (B).

� Quick Tip

Link concepts to their context: Inflection point is on a graph, a hydrograph. A
tipping bucket is a type of instrument, a recording raingauge. Erosivity is a
property of the rain, a rainfall factor. Splash erosion is caused by the impact of
raindrops.

68. Match LIST-I with LIST-II
LIST-I LIST-II

A. Hydrologic design I. Stability of structure
B. Hydraulic design II. Continuity equation
C. Structural design III. Design runoff rate
D. Flood routing IV. Dimensions of structure

Choose the correct answer from the options given below:
(A) A-I, B-III, C-II, D-IV
(B) A-II, B-I, C-IV, D-III
(C) A-II, B-I, C-III, D-IV
(D) A-III, B-IV, C-I, D-II

Correct Answer: (D) A-III, B-IV, C-I, D-II

Solution:
Step 1: Understanding the Concept:
This question matches the different stages of engineering design for a water control structure
with their key objectives or components.
Step 2: Detailed Explanation:
- A. Hydrologic design: This phase focuses on determining the amount of water the struc-
ture must handle. Its primary output is the Design runoff rate (III) or design flood, which
is the flow rate the structure is designed to pass safely.
- B. Hydraulic design: This phase deals with the flow of water through the structure. It
involves using hydraulic principles to determine the required size and shape of the components,
i.e., the Dimensions of structure (IV), to convey the design runoff rate effectively.
- C. Structural design: This phase ensures that the structure, with the dimensions deter-
mined in the hydraulic design, is strong enough to withstand all forces acting on it (e.g., water
pressure, soil pressure, self-weight). Its goal is to ensure the Stability of structure (I).
- D. Flood routing: This is a specific hydrologic procedure used to predict the outflow from
a reservoir or through a river reach, given a specific inflow. The fundamental principle gov-
erning this procedure is theContinuity equation (II) (Inflow - Outflow = Change in Storage).
Step 3: Final Answer:
The correct matching is: A-III, B-IV, C-I, D-II. This corresponds to option (D).

� Quick Tip

Break down the design process: Hydrology asks ”How much water?”. Hydraulics
asks ”How big must the pipes/channels be?”. Structural asks ”How strong must it
be?”. Flood Routing is the calculation itself, based on the Continuity Equation.
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69. Match LIST-I with LIST-II
LIST-I LIST-II

A. Soil water not available to plant I. Rhizosphere
B. Soil column occupied by root zone II. Hygroscopic water
C. Vertical entry of water into soil III. Infiltration
D. Tensiometer IV. Soil moisture measurement

Choose the correct answer from the options given below:
(A) A-I, B-III, C-II, D-IV
(B) A-I, B-II, C-IV, D-III
(C) A-III, B-I, C-II, D-IV
(D) A-II, B-I, C-III, D-IV

Correct Answer: (D) A-II, B-I, C-III, D-IV

Solution:
Step 1: Understanding the Concept:
This question tests the definitions of fundamental terms in soil-water-plant relations.
Step 2: Detailed Explanation:
- A. Soil water not available to plant: This refers to water held by the soil at a tension
greater than the permanent wilting point (≈15 bars). This water is bound so tightly to soil
particles that plant roots cannot extract it. This is the definition of Hygroscopic water (II).
- B. Soil column occupied by root zone: The volume of soil immediately surrounding and
influenced by the roots of a plant is known as the Rhizosphere (I).
- C. Vertical entry of water into soil: The process by which water on the ground surface
enters the soil is called Infiltration (III).
- D. Tensiometer: This is a field instrument used for the direct measurement of soil water
tension or matric potential, which is a key component of Soil moisture measurement (IV).
Step 3: Final Answer:
The correct matching is: A-II, B-I, C-III, D-IV. This corresponds to option (D).

� Quick Tip

Associate key terms: ”Not available” → Hygroscopic. ”Root zone” → Rhizosphere.
”Entry into soil” → Infiltration. ”Tensiometer” → Measurement.

70. Match LIST-I with LIST-II
LIST-I LIST-II

A. Infiltration opportunity time I. Tree crops
B. Surface irrigation II. Command area
C. Check basin irrigation III. Time of ponding
D. Cropped area irrigated IV. Gravity irrigation

Choose the correct answer from the options given below:
(A) A-I, B-II, C-IV, D-III
(B) A-II, B-I, C-IV, D-III
(C) A-III, B-I, C-II, D-IV
(D) A-III, B-IV, C-I, D-II

Correct Answer: (D) A-III, B-IV, C-I, D-II

Solution:
Step 1: Understanding the Concept:
This question matches terms and concepts related to irrigation methods and management.
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Step 2: Detailed Explanation:
- A. Infiltration opportunity time: This is the duration for which water is present on the
soil surface at a given point, allowing infiltration to occur. This is also referred to as the Time
of ponding (III).
- B. Surface irrigation: This is a broad category of irrigation methods (including border,
basin, and furrow) where water flows over the soil surface under the influence of gravity. It is
a type of Gravity irrigation (IV).
- C. Check basin irrigation: This is a surface irrigation method where the land is divided
into small, level plots surrounded by bunds. It is very efficient for flat land and is well-suited
for many crops, including orchard or Tree crops (I).
- D. Cropped area irrigated: The total area that is planned to be irrigated by a particular
canal project or water source is known as its Command area (II).
Step 3: Final Answer:
The correct matching is: A-III, B-IV, C-I, D-II. This corresponds to option (D).

� Quick Tip

Connect the specific to the general: ”Check basin” is a method often used for ”Tree
crops”. ”Surface irrigation” is a general category of ”Gravity irrigation”. ”Command
area” is the term for the total ”Cropped area irrigated”.

71. Match LIST-I with LIST-II
LIST-I LIST-II

A. Artesian aquifer I. Unconfined aquifer
B. Draw down curve II. Confining formation
C. Well development III. Cone of depression
D. Percolation well IV. Compressed air

Choose the correct answer from the options given below:
(A) A-I, B-IV, C-II, D-III
(B) A-II, B-III, C-IV, D-I
(C) A-II, B-IV, C-I, D-III
(D) A-IV, B-I, C-III, D-II

Correct Answer: (B) A-II, B-III, C-IV, D-I

Solution:
Step 1: Understanding the Concept:
This question matches terms related to groundwater hydrology and well construction with their
definitions or associated concepts.
Step 2: Detailed Explanation:
- A. Artesian aquifer: This is a confined aquifer where the water is under pressure, sufficient
to cause the water level in a well to rise above the top of the aquifer. This condition is created
by an overlying impermeable layer, or Confining formation (II).
- B. Draw down curve: This is the shape of the water table or potentiometric surface around
a pumping well. It is a three-dimensional feature, and its two-dimensional profile is commonly
called the Cone of depression (III).
- C. Well development: This is the process of cleaning the borehole and the area around the
well screen to remove fine materials and improve well efficiency. A common method is surging
or jetting with Compressed air (IV).
- D. Percolation well: This is another name for a recharge well, which is used to augment
groundwater by channeling surface water into an aquifer. They are typically used to recharge
a shallow, Unconfined aquifer (I).
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Step 3: Final Answer:
The correct matching is: A-II, B-III, C-IV, D-I. This corresponds to option (B).

� Quick Tip

Link causes and effects: A confining formation causes an Artesian aquifer. Pump-
ing causes a cone of depression (drawdown curve). Compressed air is used for
well development. A percolation well recharges an unconfined aquifer.

72. Match LIST-I with LIST-II
LIST-I LIST-II

A. Splash erosion I. Impact of following rain drops
B. Time of concentration II. Canopy of vegetation
C. Dicken’s formula III. Travel time to outlet
D. Interception IV. Peak runoff rate

Choose the correct answer from the options given below:
(A) A-I, B-II, C-III, D-IV
(B) A-II, B-I, C-IV, D-III
(C) A-III, B-IV, C-I, D-II
(D) A-I, B-III, C-IV, D-II

Correct Answer: (D) A-I, B-III, C-IV, D-II

Solution:
Step 1: Understanding the Concept:
This question matches terms from hydrology and soil erosion with their definitions or applica-
tions.
Step 2: Detailed Explanation:
- A. Splash erosion: This is the process of soil detachment caused by the Impact of falling
rain drops (I). It is the initial stage of water erosion.
- B. Time of concentration (tc): In watershed hydrology, this is the time it takes for runoff
from the hydraulically most distant point of the watershed to reach the outlet. It represents
the Travel time to outlet (III).

- C. Dicken’s formula: This is a regional empirical formula (Q = CA3/4) developed in India
to estimate the Peak runoff rate (IV) or design flood from a catchment.
- D. Interception: This is the process where precipitation is caught by the leaves and stems
of plants and evaporates back into the atmosphere without reaching the soil. The amount of
interception depends on the Canopy of vegetation (II).
Step 3: Final Answer:
The correct matching is: A-I, B-III, C-IV, D-II. This corresponds to option (D).

� Quick Tip

Focus on the core definition: Splash is from raindrop Impact. Time of concentra-
tion is a Travel time. Dicken’s formula gives a Peak runoff rate. Interception
is done by the plant Canopy.

73. Match LIST-I with LIST-II
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LIST-I LIST-II

A. Wind break I. Surface creep movement
B. Bouncing soil particles II. Suspension movement
C. Coarse soil particles III. Saltation movement
D. Floating soil particles IV. Vegetative barrier for wind erosion

Choose the correct answer from the options given below:
(A) A-II, B-IV, C-I, D-III
(B) A-IV, B-III, C-I, D-II
(C) A-I, B-II, C-IV, D-III
(D) A-IV, B-I, C-II, D-III

Correct Answer: (B) A-IV, B-III, C-I, D-II

Solution:
Step 1: Understanding the Concept:
This question matches terms related to wind erosion control and the mechanics of soil transport
by wind.
Step 2: Detailed Explanation:
- A. Wind break: This is a row of trees or shrubs planted to reduce wind speed. It functions
as a Vegetative barrier for wind erosion (IV).
- B. Bouncing soil particles: This describes the primary mode of soil transport by wind,
where medium-sized particles (0.1-0.5 mm) are lifted, travel a short distance, and bounce upon
impact, dislodging other particles. This process is called Saltation movement (III).
- C. Coarse soil particles: Large particles (¿0.5 mm) are too heavy to be lifted by the wind.
Instead, they are rolled or pushed along the surface by the wind and the impact of saltating
particles. This is called Surface creep movement (I).
- D. Floating soil particles: Very fine particles (¡0.1 mm), such as silt and clay, are light
enough to be lifted high into the atmosphere and transported long distances by the wind. This
is called Suspension movement (II).
Step 3: Final Answer:
The correct matching is: A-IV, B-III, C-I, D-II. This corresponds to option (B).

� Quick Tip

Memorize the three ’S’s of wind transport: Saltation (bouncing), Suspension (floating),
Surface creep (rolling). A wind break is a vegetative barrier.

74. Match LIST-I with LIST-II
LIST-I LIST-II

A. Cutoff Wall I. Energy dissipation
B. Hydraulic jump II. Critical flow condition
C. Froude number is one III. Preventing piping below the structure
D. Flood routing IV. Storage discharge relationship

Choose the correct answer from the options given below:
(A) A-I, B-III, C-IV, D-II
(B) A-II, B-I, C-IV, D-III
(C) A-III, B-I, C-II, D-IV
(D) A-III, B-IV, C-II, D-I

Correct Answer: (C) A-III, B-I, C-II, D-IV

Solution:
Step 1: Understanding the Concept:
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This question matches terms from hydraulic engineering and hydrology with their primary
function or definition.
Step 2: Detailed Explanation:
- A. Cutoff Wall: This is a vertical impermeable barrier built beneath a dam or weir. Its
purpose is to increase the length of the seepage path for water flowing under the structure,
thereby reducing the hydraulic gradient and Preventing piping below the structure (III).
- B. Hydraulic jump: This is a phenomenon in open-channel flow where a high-velocity
(supercritical) flow abruptly transitions to a low-velocity (subcritical) flow, with a sudden rise
in water level. This turbulent process is an excellent mechanism for Energy dissipation (I)
and is used in stilling basins.
- C. Froude number is one: The Froude number (Fr) is a dimensionless number that de-
scribes different flow regimes in an open channel. When Fr = 1, the flow is in a Critical flow
condition (II), the transition point between subcritical (Fr < 1) and supercritical (Fr > 1)
flow.
- D. Flood routing: This is the process of predicting the timing and shape of a flood wave
as it moves through a reservoir or river. It is based on the continuity equation and a Storage
discharge relationship (IV) for the system.
Step 3: Final Answer:
The correct matching is: A-III, B-I, C-II, D-IV. This corresponds to option (C).

� Quick Tip

Link the term to its unique purpose: Cutoff wall stops piping. Hydraulic jump
dissipates energy. Froude number = 1 means critical flow. Flood routing uses
the storage-discharge curve.

75. Match LIST-I with LIST-II
LIST-I LIST-II

A. Cable tool drilling I. No strainer
B. Well development II. Bailer
C. Cavity well III. Effective well diameter
D. Gravel pack IV. Surging

Choose the correct answer from the options given below:
(A) A-I, B-III, C-II, D-IV
(B) A-III, B-IV, C-I, D-II
(C) A-II, B-IV, C-I, D-III
(D) A-II, B-I, C-III, D-IV

Correct Answer: (C) A-II, B-IV, C-I, D-III

Solution:
Step 1: Understanding the Concept:
This question matches terms related to different aspects of water well drilling and construction.
Step 2: Detailed Explanation:
-A. Cable tool drilling: This is a percussion drilling method where a heavy tool is repeatedly
dropped to break up the formation. The crushed material (cuttings) is periodically removed
from the hole using a Bailer (II).
- B. Well development: This is the process of cleaning the area around the well screen after
construction to improve its efficiency. Surging (IV)—a process of forcing water to flow in and
out of the screen—is a common method of well development.
- C. Cavity well: This is a special type of tubewell suitable for aquifers that have a strong,
cohesive layer (like clay) overlying a sand layer. A cavity is formed in the sand at the bottom,
and water enters through this cavity. This type of well does not require a screen or strainer.
Its characteristic is having No strainer (I).
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- D. Gravel pack: This is a layer of selected, coarse-grained sand or gravel placed in the
annular space between the well screen and the borehole wall. It acts as a filter to prevent fine
aquifer material from entering the well and increases the Effective well diameter (III).
Step 3: Final Answer:
The correct matching is: A-II, B-IV, C-I, D-III. This corresponds to option (C).

� Quick Tip

Associate the tool with the method: A bailer is used in cable tool drilling. Associate
the process with the goal: Surging is a method of well development. Associate the
feature with the type: A cavity well has no strainer. A gravel pack increases the
effective diameter.
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