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Choose and tick the most appropriate answer.

Solar altitude angle u, is defined as

[a] the angle between the vertical and the line to the sun

[b] the angle between the horizontal and the line to the sun

[c] the angle made by the plane surface with the horizontal
[d] the angle between the beam radiation on a plane surface and normal to that surfaceI

2. The day angle B on December 17 is about

la) 334 [b] 34s lcl 350
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At the hill and mountain sides,

[a] the air above the slopes heats up during the day and cools down at night more rapidly
than the air above the low lands which causes the air to rise along the slopes during
the day and flow down at night.

[b] the air above the slopes heats up during the day and cools down at night more rapidly
than the air above the low lands which causes the air to flow down durring the day and
rise along the slopes at night.

[c] the air above the low lands heats up during the day and cools down at night more
rapidly than the air above the slopes which causes the air to rise along the slopes
during the day and flow down at night.

[d] the air above the low lancls heats up during the day'and cools down at night more
rapidly than the air above the slopes which causes the air to flow down during the day
and rise along the slopes at night.

Semi-thermal regions have a temperature gradient of
[a] < 40'C/km tbl - 80"Clkm
[c] 2 80"Clkm [d] - 40"Clkm to 80'C/km
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5 In ocean thermal energy conversion (OTEC), the flow rate required to yield P rvatts from
an ideal heat engine operating between the temperatures Tr., and T. is given by
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The calorific value of Bituminous coal is about
[a] 8600 - 8700 calkg tbl 8600 - 8700 Kcal/kg
[c] 6500 - 7000 callkg [d] 7000 . 8500 Kcatlkg

Greenhouse effect refers to an increase in
[a] greenery

[c] global temperature
[b] carbon dioxide
[d] atmospheric pressure

SECTION "A"
t10 Q.x 1 = 10 marksl



8. An environmental agency measures the average velocity of the flow in a river to be 1.5
m/s where it is 1 m deep and 5 m wide. Just downstream, in a narrower part of the river
it is 2 m wide and 3 m deep where the average velocity will be
[a] l.25mls [b] 1.5m/s lcl 2nts [d] 3mts

9. The total yearly world consumption of energy is approximately 4.0x1020 J. How much
mass would have to be completely converted into energy to provide this amount of
energy?

[a] 4.4x103 kg tbl 1.3x104kg [c] 4.4x105kg tdl 1.3x10r2 kg

10. The inversion temperature of a thermocouple is defined as the temperature at which the
thermo EMF
[a] is zero [b] is minimum
[c] changes sign [d] is maximum

SECTION "B"
t10 Q.x 1 = 10 marksl

Fill in the blanks,

1 1. In terms of solar time, the sunrise time at Kathmandu (latitude 2J" 42' N) at the winter
solstice is about

(_

Wind has a velocity.of 10 mls and the wind turbine has a diameter of 120 m. If air density
is about 1.225 kglm3, then the maximum axial thrust is about . .... . . . N.

13. The duration between a spring tide and a neap tide is about days

14. If p is the water density, g is the acceleration due to gravity, 'a' is the amplitude, 7" is the
wavelength and L is the width of the wave perpendicular to the direction of propagation
of the wave, then the total energy from the wave is . . .. .

15. Thermochemical conversion takes two forms which are gasification and

t2

16.

fl.

18.

t9.

20.

o
gzlJ235 * onl -, .... + 36 Kre2 + 3onl + e

If M is the mass of the nucleus, m, is the mass of the proton and mn is the mass of the
neutron, then the mass defect Am is expressed as ....

In Hz-Oz fuel cell, the positive ions (hydrogen ions) are procluced at the

In an impulse turbine, the sole mechanism of energy conversion is . . . . .

In a MHD generator, helium gas is seeded with Cesiurn and then passed into duct in order
to ....
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SECTION "C"
[5 Q. x 4 =20 marks]

1. What do you mean by geothermal energy? Discuss the geothermal resources.

OR

Define the terms spring tide and neap tide. Write down the advantages and
disadvantages of tidal energy.

2. With a labeled diagram, discuss the dolphin-type wave-power machine (wave-energy
conversion device).Write down the advantages and disadvantages of ocean *uulenergy? 

OR

Explain why biomass is considered as a renewable energy source and also considered
as an indirect form of solar energy. Discuss the biochemical conversion technologies.

3. What is a fuel cell? Describe aH2-O2 fuel cell with a well labeled diagram. Mention
the important applications of fuel cells.

4- Describe area-velocity method for the measllrerrent of flow rate of water in a river.

5. What is Seebeck effect? Describe briefly a thermoelectric power generator.

OR

write a short note on fossil fuel and its environmental impact.

SECTION "D"
[5 Q.x ] =35 marksl

6' How do you convert the local standard clock time into solar time by applying two
corrections? At Madison (longitude 89.4"), what is the solar time conesponding to
10:30 AM central time on February 3? (Standard time conesponcling to longitude 90";

OR

Differentiate^between a solar pond and an ordinary homogeneor-rs pond. Discuss the
estimation of average solar radiation. Write down ihe enviionmental impacts of solar
energy systems.

7. In case of horizontal axis wind turbines, dedve an expression for the maximurn power
extraction by the Betz limit (criterion).

OR

Discuss the classification of wind energy collectors. With a labeled diagram, explain
the principal subsystems of a typical horizantal axis wind turbine (HAWT).

t
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What is the basic principle of ocean thermal energy conversion (OTECX Draw a
schematic diagram of an OTEC system and determine the maximum output of
mechanical power one can obtain from the system.

Deduce the expression for power in kW from a hydropower plant with head H and
discharge Q.In ahydroelectric power plant, water flows from a reservoir through a pipe
to a turbine 90 m below the dam. If the ovefall station efficiency is 80Vo and water flow
rate is 2000 m3ftr, calculate the power output from the station.

OR

Describe the main components of nuclear fission reactor. What is meant by critical mass
in nuclear fission? A city requires 100 MW of electrical power on an average. It is to
be supplied by a nuclear power plant of efficiency 4570 usingU-235 as fuel. Calculate
the amount of fuel required for one year's operation. (Assume that the energy released
per fission of U-235 is 200 MeV)

What is meant by nuclear fusion? Explain with an example. For the nuclear force to
overcome the repulsive Coulomb force, the separation distance between two deuterons
must be approximately 1.0x10-14 m.
a. Calcqlate the height of the potential barrier due to the repulsive force.
b. Estimate the temperature required for a deuteron to overcome the potential barrier

assuming an energy of 312 ktT per deuteron (where ks is Boltzmann's constant).
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