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SYLLABUS

Unit Syllabus

LIGHT : Nature of light reflection of light, laws of reflection, reflection from plane and curved
surface, image formation by plane convex and concave mirror, relation between focal length
and radius of curvature, determination of focal length of concave mirror by single pin
method. Relation between u-v-f [numerical examples]. Refraction of light laws of refraction,
1 refraction by glass slab, critical angle, total internal reflection, use of total internal reflection
in daily life. lens [converging and diverging lens]. Definition focal length optical centre image
formation by lens Human eye. its defects and remedies. Comparison between photographic
camera and human eye. Simple telescope and astronomical telescope- Construction,

working, uses, ray diagram [no formula derivation].

2 ELECTROSTATIC : Electricity and its effects -electric intensity, potential, potential difference,

ELECTRIC CURRENT : electric current Ohm's law. Resistance specific resistance, influencing
factors, combination of resistance and related numerical examples thermal effect of current
it's use, calculation of power and electrical energy spent,(numerical) precautions observed
in electric experiments. Chemical effects of electric current. Primary and secondary cells
their properties and drawback. Leclanche cell, dry cell, lead accumulator cell, construction.
Magnetic effect of current - Oersted experiment, electromagnetic induction, electric motor,
working principle and use of generator, general studies of alternating current and direct

current,

MAGNETIC EFFECT OF CURRENT AND MAGNATE : Magnetism - Magnet and it's types
artificial magnet, methods of preparing magnets, molecular theory of magnetism,
4 demagnetization, magnetic keepers, magnetic lines of force and their properties. Plotting
the lines of force Terrestrial magnetism, magnetic storm, magnetic meridian geographical

meridian, relation between VH1 and ¢

MAGNETIC FLUX : Magnetism - Magnet and it's types artificial magnet, methods of
preparing magnets, molecular theory of magnetism, demagnetization, magnetic keepers,
5 magnetic lines of force and their properties. Plotting the lines of force Terrestrial
magnetism, magnetic storm, magnetic meridian geographical meridian, relation between

VH1 and ¢

NUCLEUS AND NUCLEAR ENERGY : Nuclear energy, nuclear Fission, Fusion, chain reaction,

nuclear reactor, uses and harms of nuclear energy.

ENERGY : Source of Energy - Conventional and new sources of Energy, source of solar
7 energy, causes of origin of energy in the Sun, solar heating devices, solar cooker, solar cell,

wind energy, biogas, fossil fuels, ideal fuel, properties of ideal fuel.
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Previous YEAR
QuEexTIONS

MPPSC FOREST SERVICE (MAIN) EXAMINATION 2018

Which has highest

calorific value:

(a) Charcoal

(b) Cow dung

(c) Wood

(d) Biogas

Which is not the property

of an ideal fuel:

(a) It is a pollution free
fuel.

(b) Itis a clean fuel

(c) Its calorific value is
lower

(d) Its

hazards are lower.

accidental

which of the fallowing
variety of coal contains
highest percentage of
carbon:

(a) Bituminous

(b) Anthracite

(c) peat

(d) Lignite

Which  one is non
renewable source of
energy:

(a) Hydrogen

(b) Natural gas

(c) Biogas

(d) Ocean
5.  Which particle is missing

in the following nuclear

reaction:

7N + 2He?* -
80+l ?

(a) ont

(b) -1e°

(c) oY®

(d) 1H?

6. A nuclear reactor delivers
a power of 109 W . What
is the amount of fuel

consumed by the reactor

in one hour:
(a) .04g
(b) .08g

(c) .048g
(d) .96g

7. A radioactive material
has a half-life of 8 years.
The activity of the
material decreases to 1/8
of its original value in:
(a) 12 vyears
(b) 24 years
(c) 48years
(d) 64years

10.

The image of an object is
formed by a convex lens
on a screen. If lower half
of the lens is painted
black , the intensity of
image becomes:

(a) Half

(b) One fourth

(c) Same
(d) Twice
Maximum lateral

displacement of the ray
of light incident on a slab

of thickness t is:
(a)
(b)
()
(d)

The number of images of

~ N W b

an object placed between
two mirrors inclined at an

angle of 450 are:

(@) 5
b) 6
() 7
(d) 8
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11. Total internal reflection connected as shown in (b) 4.5A
takes place if light goes the fallowing figure .The (c) 5.2A
from: equivalent resistance (d) 6.5A

12.

13.

14.

15.

(a) Water to glass

(b) Glass to water

(c) Airtoglass

(d) Airto water

A wire of resistance R is
stretched to reduce its
diameter to half of its
original value, The new

resistance is

(@) 2R
(b) 4R
(c) S8R
(d) 16R

The resistivity of the

material depends on:

(a) Length of the wire

(b) Diameter of the wire

(c) Temperature of the
wire

(d) Material of the wire

The surface of a spherical

shell is uniformly

charged. Then what is the

electric field inside the

spherical shell:

(a) Zero

(b) Constant

(c) Infinite

(d) Proportional to the
distance from the
center

resistances

Five equal

each of resistance 3 are

16.

17.

between the points A and

E

(@ 5
(b) 8
(c) 10
(d) 15

A battery of emf E and
internal resistance r is
connected across the
load R. When the current
flows through the
resistance R, power is
dissipated in the form of

heat energy. The output

power will be maximum

when

(a) R=r
(b) R=2r
(c) R=3r
(d) R=4r

An ac generator consist of
a coil of 50 turns and area
2.5m2 rotating at an
angular speed of 60 rad s-
1 in a uniform magnetic
field B=0.3 T between
two fixed pole pieces the
resistance of the circuit
including that of the coil
is 500 What is the
maximum current drawn
from the generator:

(a) 2.3A

18.

19.

20.

A steel wire has a
magnetic movement M. If
the wire is bend into

semicircular arc, The new

magnetic movement
becomes:
(a) ™
(b) 2M
(c) 2nm
(d =M

An X-ray machine is
operated at an
accelerating voltage V
volts, then the minimum
wavelength  of X-rays
emitted from X-ray

machine is:
(a)
(b)
(c)
(d)

Calculate  the

eh
ve
vc
eh
ev
he
hc
ev

energy

equivalent of 1g of

substance

(a) 3x10'3)
(b) 6x10%%J
(c) 9x10*3)
(d) 2x10%%J
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MPPSC FOREST SERVICE (MAIN) EXAMINATION 2019

1. Control rods wused in
nuclear reactor are made
of
(a) Zinc
(b) Platinum
(c) Cadmium
(d) Lead

2. Name of the particle
emitted in the following
reaction.

93Np?3° >9Np?3 + ?
(a) alfa -particle
(b) Beeta -particle
(c) gamma-rays
(d) neutron

3. What should be the
minimum length of a
plane mirror to get a full
image of a person of
height 4 feet?

(a) 4 feet

(b) 6 feet.

(c) 2feet

(d) 1feet

4. The focal length of a
plane mirror is
(@) O
(b) 10cm
(c) 20cm
(d) o

5. the power of covex lens
of focal length 25cm is
(a) 1D
(b) 2D
(c) 3D
(d) 4D

6. Wind energy is a source
of energy which is
renewable

non-renewable

none of the above

(a)

(b)

(c) thermal

(d)

7. A man approaches a
vertical plane mirror at
speed of 2m/sec. At what
rate does he approach his
image?

(a) 2 m/sec
(b) 4 m/sec
(c) 6m/sec
(d) 8 m/sec

8.  When a thin convex lens
is put in contact with a
thin concave lens of same
focal length. The
resultant combination

has focal length equal to

a) /2

b) 2f

) 0

) o
9. According to Faraday's

(
(
(c
(d

law, the total charge
induced in a conductor
that is moved in a
magnetic field depends
upon

(a) Initial magnetic flux

(b) Final magnetic flux

(c) Rate of change of
magnetic flux (D) Change

in magnetic flux

(d) The energy released per
fission of
10. 92U?5 nucleus is nearly
(a) 200ev
(b) 20ev
(c) )200 Mev
(d) 2000 ev
11. What steady current can
be drawn from an
accumulator of capacity
80 Ah? 4 ampere for
(a) 4 ampere for 20 hour
(b) 40 ampere for 6 hour
(c) 50 ampere for 4 hour
(d) 20 ampere for 5 hour
12. A person cannot see
objects clearly beyond 50
cm. The power of the lens
to correct the vision is
(a) +5 dioptre
(b) -0.5 dioptre
(c) -2 dioptre
(d) +2 dioptre
13. A live wire is hidden in a
wall. Its position can be
located with the help of
(a) watt-meter
(b) Moving coil
galvanometer
(c) Magnetic needle
(d) The position of wire
cannot be located
without breaking the

wall
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14. The focal length of eye 17. The amount of heat (b) 1/5
lens is controlled by produced in 5 minutes by (c) 5
(a) Iris an electric heater rated at (d) 25
(b) Cornea 1000 Wis 20. The frequency of direct
(c) ciliary muscles (a) 2x10°) current
(d) Optic nerve (b) 3x10°) (a) Zero
15. The value of the magnetic (c) 4x10°) (b) SO0Hz
field at a distance x from (d) 3001 (c) 60Hz
a long, straight current 18. A chain reaction is (d) 100Hz
carrying conductor s continuous due to 21. The main component of
proportional to (a) large mass defect gobar gasis
(a) x (b) large energy (a) Methane
(b) X2 (c) production of more (b) Carbon dioxide
(c) 1/x neutron in fission (c) Propane
(d) 1/ x (d) none of these (d) Sulfur dioxide
16, Lenz's law is a 22. Lenzlaw is a consequence

consequence of the law

of conservation of..

(a) charge

(b) Mass

(c) Energy

(d) Type equation here.

Momentum

19.

A pieace of wire of
resister R is cut into five
equal parts. These parts
are then connected is
parallel. If equivalent
resistence is Rlthen the
ratio of R/R!is

(a) 1/25

of the law of conservation
of

(a) Charge

(b) Mass

(c) Energy

(d) Momentum

MPPSC FOREST SERVICE (MAIN) EXAMINATION 2020

An electric toaster uses

nichrome for its heating

element when a
negligibly small current
passes through it, its

resistance at room
temperature  25°C s
found to be 75 ohm .
When the toaster is
connected to a 230 V

supply, a steady state

current of 2.3 A flows.
The steady state
temperature  of  the
nichrome element will be
(Take temperature co-
efficient of resistance of

nichrome 1.7 x 10 c!)

(a) 1961"C
(b) 1886°C
(c) 1986"C
(d) 1925°C

A magnetic needle is
allowed to oscillate in an
uniform magnetic field.
Its magnetic moment is
6.7 x 102 Am? and
moment of inertia is 7.5 x
10° Kg m? . It performs 10
complete oscillations in
6.0 sec. The magnitude of

magnetic field is

(a) 1.51T
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(b) 1.02T
(c) o0.12T
(d) 0.012T

The  susceptibility of
diamagnetic and
paramagnetic materials is
respectively

(a) Positive, positive

(b) Negative, positive
(c) Positive, negative
(d) Negative, negative
A wheel with 10 metallic
spokes each 0.5 m long is
rotated with speed 120
revolutions/ minute in a
plane normal to
horizontal component of
Earth's magnetic field He
at a place. If He =4 x 10°T
is at the place, what will
happen to emf induced
between axle and rim of
wheel if same wheel has
double metallic spokes ?
(a) Remains same

(b) Becomes double

(c) Becomes four times
(d) Reduces to half
Which of the following
gas is released on
incomplete  combustion

of carbon fuels ?

(a) co

(b) CO2

(c) CO2+ CHa
(d) SO4

The unit of measuring the

intensity of sound is

(a) Watt
(b) Joule
(c) Calorie
(d) Decibels

An object is placed at (i)

10 cm, (ii) 5 cm in front of

a concave mirror of

radius of curvature 15

cm, then the nature of

images is

(a) Magnified, real and
inverted in both
cases

(b) Magnified, virtual
and erect in both
cases

(c) Magnified, real and
inverted in (i) case
and magnified,
virtual and erect in
(ii) case

(d) Magnified, real and
erect in (i) case and
magnified,  virtual
and inverted in (ii)
case

In a single U nucleus

fission generates

approximately 200 MeV

of energy. Suppose each

nucleus of 50 kg of 2°U

undergoes fission, then

energy released is

approximately

10.

11.

(a) 4x10%)
(b) 4x10%5)
() 4x10%)
(d) 4x10%

Cassegrain telescope is

advantageous because it

(a) Provides large focal
length in large
telescope

(b) Provides short focal
length in large
telescope

(c) Provides short focal
length .in  short
telescope -

(d) Provides large focal
length in  short
telescope

X-rays travel in straight

line are affected by

(a) Electric field only

(b) Magnetic field only

(c) Both electric and
magnetic field

(d) Neither electric field
nor magnetic field

A solar-cell is based upon

(a) Photovoltaic effect

(b) Thermoelectric
effect

(c) Piezoelectric effect

(d) Electromagnetic

effect
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MPPSC FOREST SERVICE (MAIN) EXAMINATION 2021

If two conducts of
resistance Ri1 & Rawith
resistance  temperature
coefficients a1 & a2 are
joined together in series ,
then the equivalent
resistance  temperature
coefficient is A

MHPSC Forest 2021]

(a) or+a2
al + a2

(b) =

() o1-a2

(d) None of the above
The change in
temperature of body is
50°C, then the change in
temperature on Kelvin
scale will be : [MHPSC
Forest 2021]

(a) 70K
(b) 20K
(c) 50K
(d) 323K

Which of the following

determine output from

wind energy converter ?

[MHPSC Forest 2021]

(A) The wind speed

(B) The cross- section of
wind swept by rotor

(C) The intensity of sun
light

(D) The overall
conversion
efficiency of the
rotor, transmission
system and
generator

Select the correct option:

(a) (A)only

(b) (A), (B) and (D) only

(c) (C)only

(d) (A), (B) and (C) only

Light transmitted by

Nichol prism is : [MHPSC

Forest 2021]

(a) Unpolarized

(b) Plane Polarized

(c) Circularly Polarized

(d) Elliptically Polarized

Select the correct

statements : [MHPSC

Forest 2021]

(A) Resistive force is
directly proportional
to the first power of
velocity.

(B) Translational motion
is the result of a
force.

(C) Each particle of a
rigid body has the
same linear velocity
in translational

motion.

(D) Linear velocities of
the particle of the
rigid body are not
the same during
rotational  motion
around a fixed axis
passing through it

Select the correct option:

(a) (A)and (B)only

(b) (A), (B) and (C) only

(c) (B), (C)and (D) only

(d) (A),(B),(C)and (C)

The current  flowing

through an electric bulb

rated 120V, 60W is

[MHPSC Forest 2021]

(a) 2A

(b) 7.2A
(c) 05A
(d) 15A

Resistivity of 1lcm long
copper wire is p1 and
1000 cm long wire is p2
having same cross section
area . Then : [MHPSC
Forest 2021]

(@) p1=p2
(b) p1>p2
() p1<p2
(

d) None of the above
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An object of height 90 cm
is moved away from the
base of lamp post at a
speed of 1.2 m/s. If the
lamp is 3.6 m above the
ground, then the length
of the shadow of object

after 4 seconds will be

(a) 1.6m
(b) 4.8m
(c) 9m

(d) 1.2m

Which isotope of
hydrogen is radioactive?
(a) Helium

(b) Deuterium

(c) Protium

(d) Tritium

Two 'deuterons fuse to
form a triton and a
proton. The energy
liberated in this nuclear
reaction will be (Take
masses of deuteron,
triton and proton as
2.014102 u, 3.016049 u
and 1.007825 u

respectively)

(a) 200 Volt

(b) 100 MeV
(c) 4.03 MeV
(d) 2.15MeV

The percentage of the
incoming radiation from
the Sun reflected back to
space by the Earth is

(a) 10%

(b) 20%
(c) 30%
(d) 40%
The maximum air

temperature inside a box
type solar cooker s
around The relationship
between
(a) 140°Cc-160°C
(b) ]150°C-100°C
(c) 180°C-260°C
(d) 200°C-300-°C
Consider the four
statements given below
related to the images in a
converging lens and
choose the correct
answer depicting the
correct statements from
the given options :

(@) When the object is
at a distance 2F
from the lens, the
image is real,
inverted and of the
same size as that of
the object

(b)  When the object is
between 2F and F,
the image is real,
inverted and bigger
than the object.

(c) When the object is
farther than 2F from
the lens, the image

is real, inverted and

smaller than the
object. [

(d) When the object is
nearer than F, the
image is inverted
magnified and

virtual.

A) (a) (b) and (c) only
B) (a), (b) and (d) only
C) (b), (c) and (d) only
D) (a), (c) and (d) only
The near point N of a
defective eye is 30 cm
from the eye. If the will
be normal near point is
25 cm from the eye, the
power of the lens needed
to correct this defect will
be

(a) 0.25 Gauss

(b) 0.50D

(c) 0.67D

(d) 1.0D

A magnetic field is
measured in Tesla (T) as
well as in Gauss (G). The
relationship between
these two units is given
by

(@) 1T=10°G

(b) 1T=10-°G

() 1T=10%G

(d) 1T=10%G

What is the peak value of

an alternating current
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10.

that produces three times
the heat per second size
as that of the object. as a
direct current of 2.0 A in
a resistance R?

(a) 3.46A

(b) 49A

(c) 245A

(d) 2.0A

A battery of em.f. 1.5V
has a terminal potential
difference of 1.25 V when
an external resistance of
25 Ohm is connected to

it. The 131. The internal

11.

resistance of the battery
will be

(a) 250hm

(b) 15 0hm

(c) 50hm

(d) 00hm

Find the atomic number
of the element that has a
X-ray line whose
wavelength is 0.135 nm.
Take Ryberg constant R =
1-097 xIO7m’!

(a) 25

(b) 26

(c) 28

12.

(d) 32

A wire carrying a current
of 10 A and 200 cm in
length is placed in a
magnetic field of flux
density 0.5 T. What is the
force on the wire if it is
placed at 30° angle to the
field?

(a) 10N

(b) 8.66N
(c) 7.1N
(d) 5N
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Syllabus : Light - Nature of light reflection of light, laws of reflection, reflection from plane and curved surface,

image formation by plane convex and concave mirror, relation between focal length and radius of curvature,

determination of focal length of concave mirror by single pin method. Relation between u-v-f [numerical

examples]. Refraction of light laws of refraction, refraction by glass slab, critical angle, total internal reflection,

use of total internal reflection in daily life. lens [converging and diverging lens]. Definition focal length optical

centre image formation by lens Human eye. its defects and remedies. Comparison between photographic

camera and human eye. Simple telescope and astronomical telescope- Construction, working, uses, ray

diagram [no formula derivation].

eRTYT T 82

The sensation of vision arises when our retinas are excited by light, a form of energy that acts as the physical

cause of this experience. (gf¥ #T STTfd T IcT= Bl & ST AR LT TR © AT BIelT &, Holl H1 T & SIT 36 STHA
% itforeh ST % &9 T S AT R)

»  PROPERTIES OF VISIBLE LIGHT

No material medium is required for the propagation of light energy, i.e., it travels even in vacuum.

Its velocity is constant in all inertial frames i.e. it is an absolute constant. It is independent of the
relative velocity between the source and the observer.

Its velocity in vacuum is maximum whose value is 3 x 108 m/s.

It lies in the visible region of electromagnetic spectrum whose wavelength range is from 4000 A to
8000 A.

Its energy is of the order of eV.

It propagates in straight line.

It exhibits the phenomena of reflection, refraction, interference, diffraction, polarisation and double
refraction.

It can emit electrons from metal surface i.e. it can produce photoelectric effect.

It produces thermal effect and exerts pressure when incident upon a surface. It proves that light has
momentum and energy.

Its velocity is different in different media. In rarer medium it is more and in denser medium it is less.
Light energy propagates via two processes.

(a) The particles of the medium carry encrgy from one point of the medium to another.

© Hornbill classes & 07223970423 04 Hornbillclasses@gmail.com
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(b) The particles transmit energy to the neighbouring particles and in this way energy propagates in
the form of a disturbance.

>  DIFFERENT THEORIES OF LIGHT
° Newton's corpuscular theory of light.

° Hygen's wave theory of light.

. Maxwell's electromagnetic theory of light.

° Plank's Quantum theory of light.

. De-Broglie's dual theory of light

» NEWTON'S CORPUSCULAR THEORY OF LIGHT : This theory was enunciated by Newton.

Characteristics of the theory

° Extremely minute, very light and elastic particles are being constantly emitted by all luminous bodies
(light sources) in all directions

. These corpuscles travel with the speed of light.

. When these corpuscles strike the retina of our eye then they produce the sensation of vision.

e  The velocity of these corpuscles in vacuum is 3 x 108 m/s.

e The different colours of light are due to different size of these corpuscles.

e The rest mass of these corpuscles is zero.

e  The velocity of these corpuscles in an isotropic medium is same in all directions but it changes with
the change of medium.

. These corpuscles travel in straight lines.

e  These corpuscles are invisible.

. The phenomena explained by this theory
(a) Reflection and refraction of light.

(b) Rectilinear propagation of light.
(c) Existence of energy in light.

. The phenomena not explained by this theory
(a) Interference, diffraction, polarisation, double refraction and total internal reflection.

(b) Velocity of light being greater in rarer medium than that in a denser medium.
(c) Photoelectric effect and Crompton effect.

»  WAVE THEORY OF LIGHT : This theory was enunciated by Hygen in a hypothetical medium known as
aluminiferous ether. Ether is that imaginary medium which prevails in all space, in isotropic, perfectly elastic
and massless. The different colours of light are due to different wave lengths of these waves. The velocity
of light in a medium is constant but changes with change of medium. This theory is valid for all types of
waves.

. The locus of all ether particles vibrating in same phase is known as wavefront.

. Light travels in the medium in the form of wavefront.

. When light travels in a medium then the particles of medium start vibrating and consequently a
disturbance is created in the medium.

. Every point on the wave front becomes the source of secondary wavelets. It emits secondary wavelets

in all directions which travel with the speed of light

© Hornbill classes ® 07223970423 b4 Hornbillclasses@gmail.com



Syllabus: Electricity and its effects -electric intensity, potential, potential difference,

7.1 EcaEaas
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Syllabus : electric current Ohm's law. Resistance specific resistance, influencing factors, combination of

resistance and related numerical examples thermal effect of current it's use, calculation of power and electrical
energy spent,(numerical) precautions observed in electric experiments. Chemical effects of electric current.
Primary and secondary cells their properties and drawback. Leclanche cell, dry cell, lead accumulator cell,
construction. Magnetic effect of current - Oersted experiment, electromagnetic induction, electric motor,

working principle and use of generator, general studies of alternating current and direct current,

5.1 RERERLY
aRemer : fl SIURYT BIc & &Fhe W IMAY YaAlE & &) Bl fAgd O ded B | 3 afe fdl
AU BIC & &ABA A AQJATIY A GH 4 ydrfed 8idl &, ad &Rl iav=%ama1?ﬂ%rcﬁw

i=hing)%=t—?. I gdg & ¥ THIIH © a9 i=%.wweﬁ%ﬂ?ﬂ§[§|m NEIEED

URRR T C.G.S. A5 (g g 915 (epw) FORT aRIE (biot) (Br) AT YaRfAIIR Fad & |

14 = (1/10) Bi (ab amp.)
T hY F9TT ; OREORT & QIR el areres # eerger & gare @) e € gwr @) feem A o 2

1T IRT UaTE @f faem sonder (geidaeil) & varg @f faenm & faudd gt g, s < o & uef¥ia
21
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Syllabus : Magnetism - Magnet and it's types artificial magnet, methods of preparing magnets,

molecular theory of magnetism, demagnetization, magnetic keepers, magnetic lines of force
and their properties. Plotting the lines of force Terrestrial magnetism, magnetic storm, magnetic

meridian geographical meridian, relation between VH1 and ¢

| 10.1 [RiEEaRREED]

FEHg & # Royd el aa 9§ iffieraaq ToR arell gRa 96 @Rl 3 Hd A=l B 99 a9 9
g FEDHII T e B |
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. - 10
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Syllabus : Nuclear energy, nuclear Fission, Fusion, chain reaction, nuclear reactor, uses and

harms of nuclear energy.
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CHAPTER 7

Syllabus : Source of Energy - Conventional and new sources of Energy, source of solar
energy, causes of origin of energy in the Sun, solar heating devices, solar cooker, solar cell,

wind energy, biogas, fossil fuels, ideal fuel, properties of ideal fuel.

B ENERGY =)
‘energy' "Fl" I163 T IcdT ek 3163 'en — ergon W ES &, FSTahT 3191 & =l o' 21 el Wi’ hRf STSTYE Y Il W
foref e 2, el e oY et it ot R s 3T SR R o it st 1 smifem wyr smrifeen o o fonfe e i
ST HHTHA AT AT STl T AT iR T 8 AT gl 3T A foreme % fofe ush weeaqul $792 o &9 H WI=rd1 976 2|
HIATISToh STt ohi Q1 A, STTTeh ferehTer shi Ty 31 ST ferehren <h 71far 31 3 FoAw amegfoier Soett Srarmatt oo U8 ST 2
Tt ST I, TR, fReat, STt Turert 371 T darat Rt e et 8 forsteft, S fss T, @ e wh S i
i Jott STt STk TaTd, srgat wareed, fRrat, Fem uger 37K Sfelfier/Hiy Searashal o foTq Hecaqu &) $9 SN, Sfae
AT forprer ST wrer forerrer o forw wer gufera, forgerer, o, T ST =—ImreTa St ST Hifersh 21 H/ie d W =) e
Frott Siferm-3 T & 2

®  Commercial (SATIHTI)

e Industrial (3TT=NfTeR)

®  Residential (JTTATERT)

®  Transportation (TNEE)
ExIkIcEakeicau

o1l GETEAT Rl FETTRad HTEET oh SATET T aiehd T ST TR 2
mﬁm%mmmﬁmmﬁww

(a) TTexforeR EETer ; S8 TrE-ffife Rt «ft woiawor ot uftads & o & Tee Wbt § afied sETee i 8 3o Faa
Freareor smifire 81 Smerfives Sestt HETERT 3 IETEROT S, o A, TS i VR, Ta, et A, aeafa 3 gufem &
et verel @n1fe ¥ 3 were 3 A O e 9§ 3ueiey B § SHTT 37 e (STTieR) STt GETe 3 &9 H ST ST
R 3T AT, HS11 o 38 ®Y o1 IUANT 38 UE T {ohAT ST FehdT 21 SR @IS shl ST &, SF-=907 foham ST 8, fHepretr Stran g,
HETE T2 ST & ST ST ST ST o STTEN g7 Uk &0 & gl § giafid R ST 81 $9 S are
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STETTERAT h1 ST &9 1 TAeY FI H F Ho1l @ 21T 2 FTl (BN NTohaAT oh Jrolt 3uT ST hl TR qreaTi
[ERIKIEIES

FSlT I ST = Freel (ST B & ST 11 o1l 3T / Freed ol A bl TH LA oh oG Tl bt 178 Sl
& HTe ek oI STt ST ST shreh Sfereh 8, ST=IwoT o TRk 71 1 8.

(b) Taeirarer wae ; Tt SETa qiterd o T AT ST =0T o §18 ITANT o FoTq, IUMIHT ohi € TR FohT ST aret
STl HETEHT 2T T 1R AT SR 3t A1 STl o &9 H STHT ST €, IATeT o o) forga St arefier Sett (7t 31 71 ot o
& ), uftsspa $u a1 Rifeer S S Tregiem S, o

. OTAeR UL UX STUTRA : TR STFNT o STTUT T FsT1 okl & Wit § forarisrg fomam mam 21
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(b) M-urdfier w1t @@, RS2 1973 % At Hehe o o718 oIS IHT U ST o foTl HHT 1T 2, TR-Urufieh Sl Gid hedld &,

W%mm

(a) TR-efteReoty Heme : - Feflertofier SaTee SoTe i 8, S Efid 21 § S ST & a18 IF: 016 7 2, TR-Tefiemt
FEA 8, - SATeH $a, I, ST THT 5 AT 4ok THTH B hl GHTEHT 2

(b) TRt TETER ; TR Sl 37 AT & ITH Soll & S ST &9 8 3787 8| T eh0i1 SETEHT o 3Tl § e
Ftt, G ST, AT st SAR st ST ST st e & TR0 ot ohl Tt Heca vt forsiseT e 2 foh g@eht
ST BT(ehTeh SEehi I BT forT forarm ST what &
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(a) ATTTTSTh St GETEA : ST St @i ST A Tk {3 i o Sucrsy 21 8, 378 anforfsersh it & & & STHT ST 8] 37e0
e AT Frolt o T Heca vl & forsTe, e ST afisha Ygiferad 3cama 8 anforsass et styfien for & sfvenfires,
Y, TiER TR aTfoTfsorsh foshe T STTER St 81 ST <91 H, ST $67 7 shael 3T Ica1e o foTu, afeeh
| TSI S B 1t o (o1g ¥t e & 2
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&G T guffehe Tt T B AT il Gl § SIeTTe: Tehgt, HATIRI 3 e ST i STafTe S $oe et €, o
URYTE &9 F 3ohgT TSR STt 2, 7R hima o et @tar Siar 2, forwr &9 & oy =1 & 3wt foRa STt 21 St araieR | -
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S Ao o foTT B S, Tferest o for wey wifeh, Feg @i o= 261 Uarg 3t

5. I o HATIR T
(a) Fossil fuels energy (Samd éWW'T)

(b) Nuclear energy TTHTI eI

(c) Hydro energy ST Sl

(d) Solar energy I Zsit

(e) Wind energy 99 x|

(f) Biomass energy ElR IR
(g) Geothermal energy ﬂ@qﬁa?ﬁﬁ
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