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After reading this chapter students will be able to (
(
explain the relation between work and energy. 
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establish the relation among work, force and displacement. 
(
explain kinetic and potential energy.

(
explain the transformation of energy in its source.

(
analyze the contribution of the sources of energy regarding economic, social and environmental influence. 

(
explain the relation between transformation of energy and conservation of energy.  

(
explain transformation of energy and how its uses hamper the balance of environment.
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(
explain the effective use of energy in developing activties. 

(
be conscious about the effective and safe use of energy.

(
explain the mass energy relation. 

(
establish the relation between transmission of energy and power.

(
measure the efficiency of a device. 
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1.
Which is the unit of work?

a
joule
b
newton

c
kelvin
d
watt
eq \o((,a)

More information relation to this question:
· The measurement of work refers to the product of the force applied on the certain object and the distance travelled by the object along the direction of the force applied. 

· Unit of force : newton
· Unit of temperature : kelvin
· Unit of energy : joule
· Unit of power : watt
2.
What type of energy is stored when a body is stretched?

a
kinetic energy 
b
potential energy 

c
heat energy 
d
chemical energy
eq \o((,b)

More information relating to this question:
· the kinetic energy of an object refers to the energy which the object deserves because of its motion.

· The heat energy of an object refers to the energy that tells us how hot or cold the object is.

· The chemical energy of an object is the energy that the object gains chemical changes. 

3.
A body of mass m is kept at 20 m, 30 m, 40 m and 50m height respectively. At which position its potential energy is maximum?

a
20m
b
30m

c
40m
d
50m 
eq \o((,d)

More information relating to this question:
· The potential energy of an object refers to the ability of the object to work when its usual position or configuration is changed to some other position or configuration. 

· Potential energy = mass × acceleration due to gravity × height 
· Both mass and acceleration due to gravity are constant in case of a certain object at a certain place. 
Answer the question 4 and 5 according to the following graph.
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4.
At which part of the graph velocity increases in proportion to time?

a
part OA
b
part AB

c
part CD
d
part DE 
eq \o((,a)

More information relating to this question:
· If velocity increase in proportional with time, v ( t which means v = kt  [k is the proportional constant]
· Part OA in the figure maintains this relation (v ( t); i.e, velocity increases over time along this part (OA). 

· Part AB in the figure is parallel to the horizantal axis. This part reveals that there is no change of velocity over time. 
· Part CD reveals the same phenomenon as part AB does.
· Parts BC and DE reveal that velocity decreases over time. 
5.
What is the maximum kinetic energy?

a
1.25 × 105J
b
5 × 104J

c
1.25 × 104J
d
6.2 × 103J
eq \o((,b)

More information relating to this question:
· Kinetic energy, E =  eq \f(1,2) mv2
· The figures states that vmax = 10ms(1

( Emax (maximum kinetic energy) =  eq \f(1,2) m(vmax)2


=  eq \f(1,2) × 1000Kg × (10ms(1)2


= 5 × 104J 
6.
From the law of conservation of energy, it is found that ( ( 

i.
energy cannot be created or destroyed, the total energy of the universe is constant and unchangeable.


ii.
non renewable energy will be finished quickly, so renewable energy has to be used. 


iii.
we have to use energy effectively and reduce system loss in order to save energy. 

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)

More information relating to this question:
· Renewable source of energy is the source of energy which can be used repeatedly.

· Non-renewable source of energy is the source of energy which can not be used repeatedly but for once or for a very few times.

· We should use renewable energy source because they neither get extincted not cause environment pollution. 
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	((( 4.1 Work 


· In physics, work does not refer to the ordinary meaning of work (i.e, any kind of physical or mental activity)
· In physics, work is done when a force produces motion (or displacement). No work is said to have done if there is no motion (or displacement), whatever the quantity of force is.
· Work is said to have done when the point of application of a force moves toward the direction of the force. 
· Work is measured by the product of the force and the distance moved in the direction of the force. 

work = force × distance  moved in the direction of force


That is, work = force × displacement  in the direction of force

· The SI unit of work is 'joule' (J). A joule of work is done when the point of application of a force of 1 newton (N) moves through 1 metre (m) in the direction of the force. 
· Work itself is a scaler quantity; it has no direction.
· The dimension of work is ML2T(2
· Work is done both in favour of force and against (in disfavour of) force. When we get down along a staircase, the work is done in favour of force; on the contrary, when we go up along a staircase, the work is done against force, evidently against acceleration due to gravity (g). 
( General Creative MCQs with Answer
7.
Which of the following actions is an example of work? (Comprehension)

a
reading books
b
watching television

c
making a phonecall
d
pulling a plough
eq \o((,d)
8.
Work = displacement × ? (Knowledge)

a
force
b
velocity

c
acceleration
d
power
eq \o((,a)
9.
work = displacement × ?  (Knowledge)

a
mass × velocity 
b
mass × aceleration

c
 eq \f(1,2) × mass  × velocity 
d
 eq \f(1,2) × mass × acceleration
eq \o((,b)
10.
Which of the following quantities requires force to express itself? (Comprehension)

a
work
b
velocity

c
acceleration
d
time
eq \o((,a)
11.
Which of the following quantities does not require time to express itself? (Application)

a
work
b
energy

c
displacement
d
deceleration
eq \o((,c)
12.
What is the SI unit of work? (Knowledge)

a
pascal
b
newton

c
watt
d
joule
eq \o((,d)
13.
A joule is a compound unit one of which is metre. What is the other one? (Higher Order Thinking)

a
watt
b
newton

c
kilowatt
d
second
eq \o((,b)
14.
Which of the following quantities is indirectly related to the measurement of work? (Higher Order Thinking)

a
velocity 
b
force

c
displacement 
d
power
eq \o((,a)
15.
Which one of the following is the dimension of work?  (Knowledge)

a
MLT(2
b
ML2T(2

c
MLT2
d
ML(1T(2
eq \o((,b)
16.
Which one of the following quantities is a vector? (Knowledge)

a
work
c
power

c
energy
d
velocity
eq \o((,d)
17.
Which one of the following is synonymous with joule? (Application)

a
watt-meter
b
Newton-meter

c
newton-meter
d
newton/meter
eq \o((,c)
18.
w = ? (Knowledge)

a
F × S
b
 eq \f(F,S)

c
 eq \r(F ( S)
d
 eq \f(S,F)
eq \o((,a)
19.
How can you find out displacement? (Application)

a
by multiplying work done by force applied



b
by dividing work done by force applied 

c
by dividing force applied by work done 



d
by multiplying work done by time taken
eq \o((,b)
20.
Which pair of quantities has the same unit? (Comprehension)

a
work and energy



b
work and power

c
velcoity and acceleration 



d
speed and retardation


eq \o((,a)
21.
Which one of the following does not include time factor? (Higher Order Thinking)

a
acceelration



b
energy

c
acceleration due to gravity



d
temperature 


eq \o((,d)
22.
1J = ? (Knowledge)

a
1N Kg
b
1Nb

c
1Nc
d
1Nm
eq \o((,d)
23.
What is the amount of work done in case of force of 25N causes a displacement of 10m? (Application)

a
250J
b
0.4J

c
2.5J
d
35J
eq \o((,a)
24.
What will be the displacement in case the amount of work done is 500J with the application of a force of 35N? (Application)

a
0.07m
b
14.29m

c
17500m
d
535m
eq \o((,b)
25.
An object is moved 5m toward the direction of the force measuring 100N. What is the amount of work done? (Application)


a
2 × 103J
b
5 × 102J

c
5 × 103J
d
5 × 10(2J
eq \o((,b)
26.
What amount of force is needed to cause a displacement of 50m if the amount of work done is 2 × 104J? (Application)

a
200N
b
300N

c
400N
d
500N
eq \o((,c)
27.
A boy of mass 10Kg covers a heihgt of 10m along a staircase. What amount of work is done by him? (Application)

a
100J
b
98J

c
980J
d
9.8J
eq \o((,c)
28.
A man of mass 50Kg exerts 9.8 × 103g of work as he reacher the roof of a bulding from the ground what is the height of the roof from the ground? (Application)

a
200cm
c
2000cm

c
200m
d
2000m
eq \o((,b)
29.
What amount of work will a man of mass 60Kg will do if he climbs a hill of height 2 km? (Application) 

a
1.176 × 106J
b
1.47 × 104J

c
1.20 × 105J
d
5.88 × 102J
eq \o((,a)
30.
What amount of work is done if an object is displaced by 50m as a consequence of the application of a force of 500N? (Application)

a
25 × 104J
b
2.5 × 104J

c
25 × 103J
d
2.5 × 105J
eq \o((,b)
(
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31.
The quantities having the same unit(  (Comprehension)

i.
work


ii.
power


iii.
energy


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
32.
Joule represents(  (Comprehension)

i.
work


ii.
energy


iii.
power


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
33.
The amount of work is influenced by the magnitude of(  (Application)

i.
m


ii.
a or g


iii.
s or h


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
34.
Information applying to work(  (Application)

i.
it has no direction


ii.
its unit is Nm


iii.
its dimensional expression is ML2T(2


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
35.
The amount of work is zero in case(  (Application)

i.
force acts along displacement perpendicularly. 


ii.
displacement takes place without force. 


iii.
no displacement takes place inspite of application of force. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
36.
8 × 103J of work refers to(  (Application)

i.
a displacement of 1000m with a force of 8N


ii.
a displacement of 8m with a force of 1000N 


iii.
a displacement of 80m with a force of 100N


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
37.
A force of 100N( (Application)

i.
results in a work of 5 × 102J if there takes place a displacement of only 0.2 m. 


ii.
causes a displacement of 20m resulting in 2 × 103J of work.

iii.
produces a power of 83.33 W in a minute while a displacement of 50m takes place.

Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
Situation Set Based Creative 


MCQs with Answer
Read the following extract and answer the question numbers 38 and 39:
A man of weight 580N walks up a distance of 10m along a steepy surface. The base of the area is 6m and the top of the steepy surface is 8m high. 
38.
What amount of work has the man done? (Application)

a
4.64 × 10J
b
4.64 × 102J

c
4.64 × 103J
d
4.64 × 104J
eq \o((,c)
39.
If the man walked(  (Higher Order Thinking)

i.
the same distance along a plain road, he would worked more by 1160J. 


ii.
along the base of the steepy surface, he would worked less by 1160J.


iii.
downward the steepy surface from its top, he would do the same amount of work. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
Read the following extract and answer the question numbers 40 and 41:
A man of mass 55Kg climbs the top of the lattest tree in the world. The name of the tree is 'Geneal Shermon'. It is in Texas in the United States. It is 200m tall. 
40.
What amount of force has been applied against gravity? (Application)

a
9.8N
b
98N

c
598N
d
539N
eq \o((,d)
41.
The man(  (Application)

i.
needs an energy of 1.078 × 105.


ii.
exerts potential energy into kinetic energy. 


iii.
has a power of almost 30Js(1 if he needs an hour to reach the top of the tree. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 4.2 Energy 


· Anything which is able to do work is said to possess energy.
· Energy is the capacity to perform work. No energy means no work and vice-versa.
· Both work and energy are measured in the same unit, joule.
· Energy used = work done
· There are different forms of energy; one form gets tranfarmed to another.
· Energy is a scaler quantity; it does not have any direction.
· Ptential energy is the energy  which an object deserves by reason of its position in a field of force or by its state.
· Kinetic energy is the energy which an object gains by reason of its motion.
· Heat energy is the energy which is tranformed from one place to another owing to the difference in temperature between them.
· The worth mentioning renewable energy sources are solar energy, geo-termal energy, wind energy, biomass energy and water current energy.
· The non renewable energy sources are coal, petroleum (mineral oil), natural gas, etc. 
· The generation (production) of nuclear energy depends on the availability of a rare element named uranium. 
( General Creative MCQs with Answer
42.
What form of energy does the lifting up of an object refer to? (Comprehension)

a
potential energy
b
kinetic energy

c
chemical energy
d
mechanical energy
eq \o((,a)
43.
The unit of energy is the same to that of another quantity. What is it? (Knowledge)

a
power
c
work

c
force
d
gravity
eq \o((,b)
44.
In what unit is energy measured? (Knowledge)

a
watt
b
candela

c
joule
d
newton
eq \o((,c)
45.
What is the dimensional expression of energy? (Knowledge) 

a
MLT(1
b
MLT(2

c
ML2T2
d
ML2T(2
eq \o((,d)
46.
Which of the following forces does not refer to the conservation of potential energy? (comprehension)

a
rubbing force
b
spring force

c
gravitational force
d
magnetic force
eq \o((,a)
47.
Which of the following forces does  not coincide with the concept of energy conservation? (Knowledge)

a
hydraulic force 
b
rubbing force

c
magnetic force
d
electric force 
eq \o((,b. )
48.
What is the indirect determinant of kinetic energy? (Higher Order Thinking)

a
mass
b
velocity

c
time
d
power
eq \o((,c)
49.
Which of the following relations is correct in case of kinetic energy? (Knowledge)    


a
K.E =   mass × velocity 



b
K.E = 2 × mass × velocity2

c
K.E =  eq \f(1,2) × mass × velocity2



d
K.E =  eq \f(1,2) ×  eq \r(mass × velcoity) 
eq \o((,c)
50.
What change will take place in the kinetic energy of an object if its velocity is raised by one and a half times? (Application)

a
two times
c
three times

c
two and a half times
d
two and a quarter times 
eq \o((,d)
51.
Which of the following quantities is directly related to kinetic energy? (Higher Order Thinking)

a
mass
b
volume

c
time
d
distance 
eq \o((,a)
52.
Which of the following relation is correct? (Knowledge)

a
Ep = m ×  eq \f(g,h)
b
Ep = m × g × h

c
Ep = g ×  eq \f(m,h)
d
Ep = m × g × h2
eq \o((,b)
53.
Potential energy = ? (knowledge)

a
weight × height
b
mass × height 

c
weight × hight2
d
mass × height2
eq \o((,a)
54.
Which one of the following medical tests belongs to sound energy? (Application)

a
spectroscopy 
b
endoscopy

c
ultrasonogram
d
colonscopy
eq \o((,c)
55.
Which one of the form of energy is applied in image-viewing of the heart? (Application)

a
thermal energy 
b
chemical energy

c
light energy 
d
sound energy 
eq \o((,d)
56.
Radiotherapy is used in treating cancer. What form of energy does the technology belong to? (Application)

a
sound energy
b
nuclear energy

c
light energy
d
electric energy
eq \o((,b)
57.
What form of energy an optician has to study? (Higher Order Thinking)

a
light
b
sound

c
magnetism
d
electricity 
eq \o((,a)
58.
V = ?  eq \b(\f(2Ek,m)) (Comprehension)

a
 eq \r(  )
b
 eq \r(3,  )

c
 eq \f(1,3)
d
 eq \f(3,4)
eq \o((,a)
59.
v =  eq \b(\f(2Ek​,m))? (Comprehension)

a
(1
b
(2

c
 eq \f(1,2)
d
(  eq \f(1,2)
eq \o((,c)
60.
Ep = m ( ? × h (Comprehension)

a
9.8ms(1
b
9.8ms(2

c
9.8N
d
9.8Nm
eq \o((,b)
(
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61.
Kinetic energy(  (Comprehension)

i.
is directly proportional to mass.


ii.
is directly proportional to velocity. 


iii.
is indirectly proportional to acceleration. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
62.
The determinant of potential energy(  

(Comprehension)   

i.
velocity


ii.
altitude 


iii.
acceleration due to gravity 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
63.
If 800Kg of steel is lifted up at a height of 10m in 20s with a crane,––   (Application) 

i.
the crane has a power of 3.92 KW.


ii.
the change in the potential energy of the steel measures 78.4 KJ.


iii.
the work done is of positive magnitude.


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
64.
Ek =  eq \f(1,2) × mass  × (velocity)2. In case the magnitude of velocity is not given, the determination of Ek requires(  (Higher Order Thinking)

i.
acceleration 


ii.
potential energy 


iii.
displacement 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
65.
In case you know the magnitudes of kinetic energy and weight of an object, you can find out(  (Application)

i.
acceleration due to gravity 


ii.
mass of the object 


iii.
velocity of the object 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
66.
Ek = (  (Comprehension)

i.
 eq \f(mv2,2) 

ii.
mgh


iii.
FS


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
(
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Read the following extract and answer the question numbers 67 and 68:
An object of mass 9.8 Kg is lifted up at the heights of 20m, 30m, 40m and 50m at four different times. 
67.
At what height does the object have the highest potential energy? (Application)

a
20m
b
30m

c
40m
d
50m
eq \o((,d)
68.
The object will(  (Application)

i.
gain a potential energy of 4.8 × 103 joule if it is dropped from the heighest position. 


ii.
have a force of 490N when it is dropped from the height of 40m.


iii.
weight 196N if it is dropped from the lowest position.


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
Take a look to the figure below and answer the question numbers 69 and 70. Remember that the object of mass 10gm is falling freely from point C.

[image: image15.wmf] 

 

69.
What is the potential energy of the object at point B? (Application)

a
0.786 joule
b
768 joule

c
7.68 joule
d
76.8 joule
eq \o((,c)
70.
In case the object moved forward the same distance with a velocity of 0.5ms(1 instead of falling freely(  (Higher Order Thinking)

i.
it would gain a kinetic energy of only 0.00125 joule 


ii.
the kinetic energy that the object gained would require a force of only 0.000016N 


iii.
there would be no change in the magnitude of potential energy at the initial position of the object


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
Take a look to the figure below and answer the question numbers 71 and 72:
[image: image16.wmf]
71.
What is the potential energy of the object of mass 5Kg at the height from where it is dropped off? (Application)

a
980 joule
b
9.80 joule

c
98 joule
d
0.98 joule
eq \o((,a)
72.
The figure reveals that(  (Higher Order Thinking)

i.
Ek ( Ep = 0 at point B


ii.
Ep  at point A = 2 × Ep at point C


iii.
work done at part AC > work done at part CD 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
Take a look to the figure below and answer the question numbers 73 and 74:
[image: image17.emf]
73.
Which pair of pathways denote zero velocity? (Application)

a
OA and BC
b
AB and CD

c
BC and CD
d
AB and BC
eq \o((,b)
74.
What is the kinetic energy along the pathway CD? (Application)

a
10 Kilo joule 
b
15 Kilo joule

c
20 Klo joule
d
25 Kilo joule
eq \o((,c)
	((( 4.3 Prime Sources of Energy


· The existing energy of the world directly or indirectly comes from the sun or is produced by using the radiation of the sun.
· The invention of steam engine paved the way to industrial revolution which brought about great changes in the way of life of the human race.
· Mineral oils include kerosene, petrol, diesel, octen, tar, pitch, etc.
· Chemical fertilizers are petroleum products. 
· The emission of sulphur smog is held responsible for acid rain.
· Coal, mineral oil, natural gas, solar energy, geo-thermal energy, water current, wind energy, biomass energy and nuclear energy are the usual sources of power generation.
· The amount of energy obtained from a single ton of uranium is equal to that obtained from burning one million (ten lac) tons of coal.
· The production of nuclear energy is based on the epoch making formula, E = mc2 given by Albert Einstein.
· All the non renewable energy sources are getting  short to shorter in supply day by day. These sources are also responsible for environment pollution. So we all should use renewable energy sources for satisfying our demand for power.
· A nuclear accident is extremely dangerous and so the set-up and maintenance of a nuclear plant should be safe enough. 
· The safest energy resources are water current, wind energy and solar energy.
· solar cells are used in artificial satellites that generates electricity to run those satellites. 
· 85 million barrels of petroleum is used everyday for the purpose moving the wheels of all sorts of vehicles including aeroplanes as well as of mills and industries and also for running power plants. The day is not very far when we will find a single barrel of petroleum in any of the oil mines in the whole world. 
( General Creative MCQs with Answer
75.
What is the main factor in case a thermal power station? (Knowledge)

a
ethane
b
methane 

c
coal 
d
ammonia 
eq \o((,c)
76.
Which one of the following is a product of coal? (Knowledge)

a
halogen
b
toluene 

c
formaldehyde 
d
teflon
eq \o((,b)
77.
What does the smog emitted from a thermal power station contain? (Knowledge)

a
chlorine 
b
carbide

c
phenol
d
sulphur 
eq \o((,d)
78.
What does the rainwater contain in case of acid rain? (Comprehension)

a
H2SO4
b
HCl

c
H3PO4
d
HNO3
eq \o((,a)
79.
Which one is not a product of coal? (Comprehension)

a
ammonia 
c
toluene 

c
cyanide
d
benzene
eq \o((,c)
80.
Tar is a coal-product. Which one of the following contains it? (Application)

a
coffee leaf 
b
tabacco leaf 

c
turmaric leaf 
d
ginger leaf 
eq \o((,b)
81.
World heritage activists have already found that the colour of the stones of the Taj is getting faded. What compound is responsible for this? (Application)

a
H​2SO4
b
NaCO3

c
K3PO4
d
CuNO3
eq \o((,a)
82.
What is the most probable consequence of the emission of sulphur particles from the coal-run power stations? (Comprehension)

a
earthquake 
b
volcanic eruption

c
acid rain 


d
electromagnetic pollution 
eq \o((,c)
83.
What of our basic necessities directly but partially depends on petroleum? (Higher Order Thinking)

a
food
b
clothing

c
shelter
d
healthcare 
eq \o((,b)
84.
What is the origin of mineral oil? (Comprehension)

a
iron
b
zinc 

c
sand 
d
rocks 
eq \o((,d)
85.
What is the greatest source of chemical fertilizers? (Knowledge)

a
petroleum
b
coal

c
nuclear energy  
d
biomass energy 
eq \o((,a)
86.
What does organic fertilizer belong to? (Application)

a
coal
b
petroleum

c
biomass 
d
rocks 
eq \o((,c)
87.
Which one of the following is widely used as a skincare product across the world? (Comprehension)

a
petroleum
b
teflon

c
toluene 
d
phenol 
eq \o((,a)
88.
What does CNG refer to? (Application)

a
petroleum 
b
toluene 

c
teryline 
d
methane 
eq \o((,d)
89.
What does natural gas mainy consist of? (Comprehension)

a
etthane 
b
methane 

c
cyanide
d
argon
eq \o((,b)
90.
What form of energy are the artificial satellites run by? (Knowledge)

a
solar energy 
b
magnetic energy 

c
wind energy 
d
biomass energy 
eq \o((,a)
91.
What type of mirror is used for making a solar cooker? (Comprehension)

a
concave mirror
b
convex mirror

c
bi-concave mirror
d
bi-convex mirror
eq \o((,b)
92.
What energy form does the production of electricity from water current require? (Application)

a
thermal energy 
b
magnetic energy 

c
geo-thermal energy 
d
nuclear energy 
eq \o((,b)
93.
Which one of the following belongs to geothermal energy? (Application)

a
volcanic erruption



b
industrial emission

c
exploration of natural gas



d
exploration of mineral oil
eq \o((,a)
94.
Which form of energy source can be compared to solar energy? (Higher Order Thinking)

a
wind energy 
b
magnetic energy 

c
nuclear energy 
d
geothermal energy 
eq \o((,d)
95.
What source of energy is dissimilar to natural gas in practice? (Higher Order Thinking)

a
solar energy 
b
geo thermal energy 

c
biomass energy 
d
wind energy 
eq \o((,c)
96.
Which one of the following belongs to non-renewable energy resource? (Application)

a
a flash light 
b
an artificial satellite 

c
an organic fertilizer 
d
a windmill
eq \o((,a)
97.
Which one of the following belongs to renewable energy resource? (Application)

a
a cellphone 
b
a yacht 

c
a ship
d
a spaceship
eq \o((,b)
(
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98.
The sources of energy that can save the world from global warming(  (Application)

i.
wind


ii.
water 


iii.
uranium


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
99.
The diminishing sources of energy include(  (Comprehension)

i.
natural gas


ii.
bio-gas


iii.
fossil fuel 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
100.
The deadly instances of nuclear energy include(  (Comprehension)

i.
Chernobyl tragedy 


ii.
Nagasaki tragedy


iii.
Hiroshima tragedy 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
101.
Chemical fertilizers are of great use in agriculture. The production of these fertilizer mainly depends on(  (Higher Order Thinking)

i.
roughage and peels 


ii.
ptroleum and ammonia 


iii.
nitrogen and methane 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
102.
In today's world, railway transportation owes to(  (Application)

i.
magnetic energy 


ii.
 electric energy 


iii.
fuel energy 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
103.
Mineral oil is directly used in producing(  (Application)

i.
some fabrics 


ii.
plastic goods 


iii.
teflon coated utensils


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
104.
Example of organic substances(  (Comprehension)

i.
biomass 


ii.
coal 


iii.
natural gas 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
105.
Tar is a product of coal. It is used in(  (Application)

i.
producing napthalin


ii.
saving timber resouce. 


iii.
controlling pest 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
106.
Electric enrgy can be generated from(  (Comprehension)

i.
wave


ii.
heat


iii.
filth 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
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Take a look to the picture and answer the question numbers 107 and 108:
[image: image20.wmf]
107.
The south American country Paraguay produces an amount of electricity much higher than the amount the country requres. It sells the surplus amount to its neighbouring country, Brazil. The picture tells us the source of this huge amount of electricity. What sort of energy transformation does the source refer to? (Application)

a
mechanical energy 
b
chemical energy 

c
magnetic energy 
d
thermal energy 
eq \o((,a)
108.
In case our government is determined to generate electricity in this way,(  (Higher Order Thinking)

i.
it will have to recover the rivers already occupied by the giant miscreants. 


ii.
it will have to dredge the rivers. 


iii.
it may think of joint river project with India and Myanmar. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
The picture belongs to the massive volcanic eruption taken place in Iceland in 1973. Look at it and answer the question numbers 109 and 110.
[image: image2.jpg]



109.
What form of energy does the picture refer to? (Application)

a
solar energy 
b
thermal energy 

c
geo-thermal energy 
d
nuclear energy 
eq \o((,c)
110.
Though it is a highly powerful energy resource, it is unwanted because(  (Higher Order Thinking)

i.
it brings forth high probability of earthquakes. 


ii.
it causes severe air pollution 


iii.
it may even cause tsunami in case of a massive earthquake taken place in the bottom of a sea. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
Look at the picture and answer the question numbers 111 and 112:
The picture below is of the Akosombo Dam on the River Volta in Ghana, an African country.
[image: image3.jpg]



111.
A picture similar to this applies to a river in our country. What is the name of the river? (application)

a
the Jamuna
b
the Karnaphuli

c
the Meghna
d
the Padma
eq \o((,b)
112.
The picture reveals that(  (Application)

i.
the generation of power is possible without causing harm to the environment. 


ii.
it serves the purpose of not only power generation but also of flood control.


iii.
its maintenance is costlier than a fuel  driven power station which generates the same amount of electricity. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
Read the following extract and answer the question numbers 113 and 114:
Atom bombs were first dropped on the Japanese towns named Hiroshima and Nagasaki; death toll exceeded 70,000 in Hiroshima and 40,000 in Nagasaki. It is a matter of panic for mankind that a nuclear bomb of today is several hundred times more powerful than those dropped on Japan on 6th and 9th August, 1945. 

[Source: 'Making History' by Cristopher Culpin]
113.
How many trucks, each carrying a load of 5 tons, will be needed to carry the amount of coal that can produce the amount of energy equal to the amount of energy produced from a single ton of uranium? (application)

a
two lacs 



b
two and a half lacs

c
two and a quarter lacs 



d
three and a quarter lacs 


eq \o((,a)
114.
This destructive energy is at the same time very useful in the sense that(  (Application)

i.
medical science depends on it to a great extent; nuclear medicine is a branch of it.


ii.
it usually satisfies the demand for power without causing environment pollution.


iii.
its waste is highly radioactive. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
	((( 4.4 Transformation of Energy


· Energy never exhausts; it just gets transformed.
· The energy lost by an object is exactly equal to the energy gained by another object. It neither increases not decreases.
· Energy can be transformed from one form to another, e.g. mechanical energy to electric energy, electric energy to light energy and so forth.
· Energy conversion may take place from both forms; for example, light energy can be converted into chemical energy and chemical energy can be converted into light energy.
· Photography belongs to light energy, electric energy and chemical energy. 
( General Creative MCQs with Answer
115.
What form of energy does a plant use during photosynthesis? (Application)

a
chemical energy 
b
light energy 

c
mechanical energy 
d
geothermal energy
eq \o((,b)
116.
Which of the following forms of energy conversion takes place when coal is burnt? (Knowledge) 

a
heat energy ( light energy 



b
chemical energy ( heat energy 

c
chemical energy ( (heat + light) energy 



d
light energy ( heat energy 
eq \o((,c)
117.
What form of energy is nuclear energy converted into in case of a nuclear submarine? (Knowledge)

a
electric energy 
b
chemical energy 

c
thermal energy 
d
mechanical energy 
eq \o((,d)
118.
What form of energy is the origin of the heat energy in case of rubbing our plans? (Knowledge)

a
chemical energy 
b
potential energy 

c
mechanical energy 
d
magnetic energy 
eq \o((,c)
119.
What form of energy applies to the water reserve on the top of a hill or a mountain? (Knowledge)

a
potential energy 
b
kinetic energy 

c
mechanical energy 
d
chemical energy 
eq \o((,a)
120.
What form of energy-conversion did James Watt think of before inventing steam engine? (Higher Order Thinking)

a
mechanical energy ( heat energy 



b
heat energy ( mechanical energy 

c
mechanical energy ( sound energy



d
mechanical energy ( chemcial energy 
eq \o((,b)
121.
What form of energy conversion takes place when the junction of two different metals is heated? (Knowledge)

a
heat energy ( electric energy 



b
heat energy ( chemical energy 

c
heat energy ( mechanical energy 



d
heat energy ( magnetic energy 
eq \o((,a)
122.
What form of energy-conversion takes place in a photographic plate? (Comprehension)

a
heat energy ( light energy 



b
light energy ( chemical energy 

c
chemical energy ( mechanical energy 



d
heat energy ( chemical energy 
eq \o((,b)
123.
What is the origin of the heat energy in case of natural gas? (Comprehension)

a
mechanical energy 
b
electric energy 

c
chemical energy 
d
nuclear energy 
eq \o((,c)
124.
What form of energy does a turbine convert heat energy into? (Knowledge)

a
magnetic energy 
b
chemical energy 

c
light energy 
d
mechanical energy 
eq \o((,d)
(
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125.
Sources of chemical energy(  (Comprehension)

i.
dry leaves 


ii.
fresh leaves 


iii.
dry cells 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
126.
A cameraman must know(  (Application)

i.
the effect of light on a photovoltic cell.


ii.
the effect of light on a photographic film. 


iii.
the effect of light on photoperiodism. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
127.
Fiddling a flute belongs to(  (Application)

i.
chemcial energy 


ii.
mechanical energy 


iii.
sound energy 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
128.
An ultrasonogram relates to the study of(  (Higher Order Thinking)

i.
light energy 


ii.
sound energy 


iii.
mechanical energy 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
129.
Hydroelectric plants generate electricity. The process requires(  (Application)

i.
mechanical energy 


ii.
magnetic energy 


iii.
nuclear energy 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,a)
130.
The production of hydroclectricity refers to the application of mechanical energy. It requires(  (Application)

i.
a hydraulic press 


ii.
a turbine 


iii.
a dynamo 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
131.
The forms of energy-conversion taking place in human body( (Higher Order Thinking)

i.
chemical energy ( mechanical energy 


ii.
thermal energy ( sound energy 


iii.
thermal energy ( mechamical energy 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
132.
The renewable sources of electric energy relates to these forms of energy-conversion( (Application)

i.
thermal energy ( electric energy 


ii.
geo thermal energy ( electric energy 


iii.
wind energy ( electric energy 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
(
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Look at the piture below and answer the question numbers 133 and 134:
[image: image4.jpg]



133.
What sort of plant does the picture refer to? (Comprehension)

a
solar energy plant 
b
biomass energy plant 

c
hydroelectricity plant 
d
thermal energy plant 
eq \o((,c)
134.
The picture reveals that(  (Higher Order Thinking)

i.
the form of energy conversion is: mechamical energy ( electric energy.


ii.
the form of energy conversion is : potential energy ( kinetic energy. 


iii.
the plant can not satisfy industrial demand for electricity. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
Look at the picture and answer the question numbers 135 and 136:
[image: image18.wmf]
135.
What is the potential energy of the object? (Application)

a
0.735 kilo joule 
b
7.35 kilo joule 

c
73.05 kilo joule 
d
73.5 kilo joule 
eq \o((,b)
136.
In case potential energy of the object is converted to kinetic energy(  (Application)

i.
thermal energy will be the ultimate consequence. 


ii.
electric energy will be the ultimate consequence. 


iii.
sound energy will be the ultimate consequence. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
	((( 4.5 Power


· Power refers to the quotient of work done to the time taken.
· Power is a scaler quantity; it has no direction,
· Power = Force ×  eq \f(Displacement ,Time)

= Mass × Acceleration  ×  eq \f(Displacement ,Time)

= Mass ×  eq \f(Displacement,Time2) ×  eq \f(Dsiplacement,Time)

=  eq \f(Mass × Displacement2,Time3) =  eq \f(M × L2,T3)
· The dimensional expression of power is [ML2T(3]
· The unit of power is Js(1 or watt.
· 746 watt = 1h.p. (horse power)
· One kilowatt hour means the energy a machine of a power one kilowatt uses in a time of one hour. 
( General Creative MCQs with Answer
137.
What amount of energy can a power station producing a power of 200 megawatt supply? (Comprehension)

a
2 million joules 
b
0.2 million joules 

c
200 million joules 
d
0.02 million joules 
eq \o((,c)
138.
500 MW = ? crore joules  (Comprehension)

a
5
b
50

c
0.5
d
0.05
eq \o((,b)
139.
Rate of work = ? (Knowledge)

a
power
b
energy 

c
pressure
d
force
eq \o((,a)
140.
What is the unit of power? (Knowledge)

a
joule
b
newton

c
Newton-meter
d
 watt
eq \o((,d)
141.
What is the dimensional expression of power? (Knowledge)

a
ML2T(2
b
ML2T3

c
ML2T(3
d
ML(2T3
eq \o((,c)
142.
What is synonymous with a watt? (Comprehension)

a
1Js(1
b
1N - m

c
1 h.p.
d
1N
eq \o((,a)
143.
What does the dimension ML2T(3 stand for? (Comprehension)

a
work
b
power

c
energy
d
momentum
eq \o((,b)
144.
Work done ( time taken = ? (Comprehension)

a
power 
c
force 

c
energy 
d
potential difference 
eq \o((,a)
145.
1MW = ? (Knowledge)

a
103W
b
104W

c
105W
d
106 W
eq \o((,d)
146.
1 h.p. = ? (Knowledge)

a
674 watt
b
647 watt

c
746 watt
d
764 watt
eq \o((,c)
147.
Which one of the following relations is correct? (Knowledge)

a
w = pt
b
P = t/w

c
p = wt
d
t = wp
eq \o((,a)
148.
1 watt hour = ? (Knowledge)

a
0.36J
b
36J

c
360J
d
3600J
eq \o((,d)
149.
A man of mass 80 Kg reache the roof of a building of height 60m. What amount of power does he apply? (Application)

a
261.33 watt
b
26.133 watt

c
2613.30 watt
d
26.133 h.p.
eq \o((,a)
150.
An object of mass 88 Kg gets a displacement of only 44 cm when a power of 220 watt is applied. In what time the incident can take place? (Application)

a
17.24 s
b
1.724s

c
1 minute 
d
1.724 minute
eq \o((,b)
151.
An elevator of mass 500 Kg has a velocity of 0.2ms(1 when it goes up. What amount of power does the motor require to run the elevator? (Application)

a
13.13 kilowatt 
b
1.313 kilowatt

c
13.13 h.p
d
2.313 h.p
eq \o((,d)
152.
A petrol driven engine generates 3 × 103 joule of energy every minute. What is its power? (application)

a
0.067 h.p
b
0.67 h.p

c
6.7 h.p
d
67 h.p.
eq \o((,a)
(
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153.
The lifting up of an object of mass 100Kg at a height of 20m in 15 sec refers to(  (Application)

i.
a work of 1.96 × 104 joule 


ii.
a force of 98N


iii.
a power of 1.31 kilowatt 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
154.
The units belonging to work, power and energy(  (Comprehension)

i.
joule


ii.
watt


iii.
kilowatthour


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
(
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Read the following extract and answer the question numbers 155 and 156:
A man of mass 60Kg goes up along a staircase consisting of 40 stairs each of which is 15 cm high in a time of 20s. 
155.
What amount of power does the man deserve? (Application)

a
175 watt
b
176 watt

c
176.4 watt
d
167.4 watt
eq \o((,c)
156.
More power would be needful if( (Higher Order Thinking)

i.
the man were of a mass higher than 60Kg.


ii.
the staircase consisted of more than 40 stairs, 


iii.
each of the stairs were higher than 15 cm. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
	((( 4.6 Efficiency 


· Efficiency, ( =  eq \f(effective energy ,Total input energy) × 100%
· Efficiency is a scaler quantity; it has no direction.
· Efficiency is expressed  in the form of percentage.
· Efficiency is directly proportional to effective energy.
· Efficiency is inversely proportional to total input energy. 
( General Creative MCQs with Answer
157.
What amount of energy is lost during the process of power generation from a non renewable source of energy? (Comprehension)

a
40%
b
50%

c
60%
d
70%
eq \o((,d)
158.
 eq \f(Effective energy,Total input energy) × 100% = ? (Knowledge)

a
(
b
(

c
(
d
(
eq \o((,a)
159.
What is the usual efficiency of a nuclear power station? (Comprehension)

a
40%
b
b0%


c
20%
d
50%
eq \o((,b)
160.
How can we measure the lost amount of energy? (Application)

a
by summing up energy supplied with energy used 

b
by multiplying energy supplied by energy used

c
by subtracting energy supplied from energy used 



d
by subtracting energy used from energy supplied
eq \o((,d)
161.
What is the unit of efficiency? (Knowledge) 

a
efficiency is devoid of any unit. 



b
watt 

c
joule



d
h.p. 


eq \o((,a)
162.
Effective energy = ? (Knowledge)

a
energy supplied + energy used 



b
energy supplied × energy used 

c
energy supplied ( energy used 



d
energy supplied ( energy used 
eq \o((,c)
(
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163.
In case of application of energy to an engine,(  (Comprehension)

i.
energy lost can be regained. 


ii.
wastage of energy takes place owing to friction.


iii.
the engine cannot render as much energy as it is supplied with. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,c)
(
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Read the following extract and answer the question numbers 164 and 165:
A motor requires an electric energy of 400 joule to lift up an object weighing 50N at a height of 5m. 
164.
What amount of energy has been applied? (Application)

a
240 joule 
b
250 joule 

c
260 joule 
d
270 joule 
eq \o((,b)
165.
The passage reveals that(  (Higher Order Thinking)

i.
energy conversion is a universal phenomenon. 


ii.
efficiency exceeds 70%.


iii.
energy loss measures 150 joule.


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,b)
Read the following extract and answerm to the question number 166 and 167:
A power station generates 1000 Kilo-joules of electrical energy. The station is run by petrol.
166.
What is the amount of input energy? (application)

a
3.333 × 103 Kilo-joules



b
3.333 × 102 Kilo-joules 

c
3.333 × 103 joules 



d
3.333 × 105 joules 


eq \o((,a)
167.
The same amount of  input energy would be required in case(  (Higher Order Thinking)

i.
uranium were used instead of petrol.


ii.
natural gas were used instead of uranium.


iii.
coal were used instead of natural gas. 


Which one of the following is correct?

a
i and ii
b
i and iii

c
ii and iii
d
i, ii and iii
eq \o((,d)
[image: image19.wmf]
eq \o(((((,Ques.(1) A boy of mass 40Kg and a youngman of mass 60Kg start running from the ground floor and reach the roof at the same time. Both of them ran with the same velocity of 30m/min.

a.
What is power?
1

b.
What do you mean by the work 50J?
2

c.
Find the kinetic energy of the young man.
3

d.
Explain with mathematical logic whether the power of both are equal or not. 
4

Answer to the question no. 1
eq \o((,a) The rate of energy work done or energy transfer is called power.

eq \o((,b) The work measuring 50J means 50m of displacement of a body towards the direction of a force measuring 1N. It funther means 1m of displacement of the body toward the direction of a force measuring 50N.

eq \o((,c) Given, mass of the youngman, m = 60Kg


velocity  "    "            "     , v = 30m/min



=  eq \f(30m,60sec) = 0.5ms(1
The kinetic energy of the youngman =  eq \f(1,2) mv2


=  eq \f(1,2) × 60 Kg × (0.5ms(1)2


= 7.5J

eq \o((,d) No, the power of the boy and that of the youngman are not equal. Let us investigate the matter with mathematical logic.


We know, work done = force × displacement. 

or, w = mass × acceleration due to gravity × displacement

( w = m × g × h (here, displacement stands for height, h) 

Again, velocity =  eq \f(displacement,time)
i.e, v =  eq \f(h,t) = 30m/min = 0.5ms(1
This applies to both the boy and the youngman,

We also know, power =  eq \f(work done ,time taken)
Symbolically, p =  eq \f(w,t) =  eq \f(mgh,t) = mg ×  eq \f(h,t) = mg × v

     Mass of the boy = 40Kg

( Power  "  "    "   = 40Kg × 9.8ms(2 × 0.5ms(1

= 196W.

Again, mass of the youngman = 60Kg

(Power "   "            "
= 60Kg × 9.8ms(2 

× 0.5ms(1

= 294W

It is thus investigated that the power of the youngman is higher  than that of the boy by 98W( = 294W ( 196W). It also means the youngman has a power 1.5 times (294W ( 196W = 1.5) higher than the boy has. The reason behind it is that the mass of the youngman is higher than that of the boy. 


eq \o(((((,Ques.(2) The authority of a corporate office decided that they would generate a portion of the total requirement of electricity from rain water that logged on the roof for the whole building consisting of six floors each having an area of 100m2 and a height of 3m. Accordingly they set a turbine connected with a generator. On the first day, they conducted an experiment and observed that the whole amount of logged water of that day got exhausted in a time of only 5 minutes. Meanwhile, the water layer on the roof measured 0.1m.

a.
What form of energy is harnessed for producing hydroelectricity?
1

b.
In what way is water but not petroleum a renewable source of energy?
2

c.
Find out the amount of energy supplied. 
3

d.
In case of an efficiency of 70%, examine whether an engine of power 24 kilowatt could run the generator or not. 
4

Answer to the question no. 2
eq \o((,a) Potential energy (of water) is harnessed for producing hydroelectricity. 

eq \o((,b) Both water and petroleum are natural resources while water is renewable and petroleum is non renewable sources of energy. The reason behind the fact is that water can be used once and again for the purpose of power generation but petroleum cannot be used more than once for the same purpouse. Not water but petroleum is a diminishing source of energy. 

eq \o((,c) The passage states that(
volume of the water logged on the roof, 

v = 100m2 × 0.1m


= 10m3
mass   "     "    "    "    "    "   "      "      ", m = vp


= 10m3 × 1000Kgm(3

= 10000Kg

acceleration due to gravity, g = 9.8ms(2
height (vertical distance) covered by the logged water, h = 6 × 3m = 18m

( Amount of energy supplied (to both the turbine and the generator) = mgh 
= 10,000Kg ×9.8ms(2 × 18m = 1.764 × 106joule

eq \o((,d) To examine whether an engine of power 24 Kilowatt could run the gnerator or not in case of an efficiency of 70%, we need to find out the magnitude of the input energy.

As per the passage, 


Pin =  eq \f(1.764 × 106joule,5 min) =  eq \f(1.764 × 106 joule,5 × 60 sec)


= 5880 watt



= 5.88 Kilowatt

Again, efficiency, ( = 70% =  eq \f(P​out,Pin)
     or, Pout = P​in × 70%



= 5.88 Kilowatt × 0.7



= 4.116 Kilowatt 

clear, Pout < Pin (4.116 KW < 5.88 Kw)

Also, Pout is far less than the desired Pin​ of the engine, 24KW.

Evidently, the engine of power 24 Kilowatt; in no way could run the generator.

eq \o(((((,Ques.(3) Rakib is of mass 50Kg. It takes him to cover up the roof of their 5-floor building. He has to cover 22 stairs for each floor. It is mentionable that each stair is 15 cm high. 

a.
What is the weight of Rakib?
1

b.
In what way does height relates to Ep​?
2

c.
Find out the power Rakib applied in the stem mentioned time.
3

d.
In case Rakib were of mass 40 Kg, he would reach the earlier by applying the same power. Assess the statement. 
4

Answer to the question no.3
eq \o((,a) Rakib's weight is 490N (50Kg × 9.8ms(2 = 490N). 

eq \o((,b) Height relates to Ep​ in the way that Ep is directly proportional to height (Ep ( h). Ep is the product of three quantities-mass, acceleration due to gravity and height (Ep​ = mgh). The magnitude of mg is constant at a certain position, it does not influence Ep. The magnitude of Ep is influenced by that of h (height). Being mg constant, the higher the magnitude of h, the higher is the magnitude of Ep. 
eq \o((,c) For finding out the magnitude of power, we need to find out that of work done.

Time taken to reach the roof, t = 30 sec.

Total height convered, h = 15cm × 22 × 5


= 1650cm = 16.5m

(because Rakib has to cover 5 floors to reach the roof)

( work done = m × g × h


= 50Kg × 9.8ms(2 × 16.5m


= 8085 joule

Now, power =  eq \f(Work done,Time token)

=  eq \f(8085 joule,30 sec)

= 269.5 watt
Rakib applies a power of 269.5 watt to reach the roof from the ground floor of the building. 
eq \o((,d) The assessment of the statement that Rakib would reach the roof earlier in case he were of mass 40 Kg by applying the same power is a matter of re-scrutinizing the calculation done above.

In case Rakib is of mass 40 Kg, work done by him 


= 40Kg × 9.8ms(2 × 16.5m


= 6468 joule

Now, Power =  eq \f(work done,time taken) 

or, Time taken =  eq \f(work done,power)

=  eq \f(6468 joule,269.5 watt)

=  eq \f(6468 joule,269.5 joule/sec)

= 24 sec

We see, Rakib reaches the roof 6 ( = 30 ( 24) sec. earlier if he is of mass 40 Kg instead of 50 Kg by applying the same magnitude of power.  

eq \o(((((,Ques.(4) Let us suppose, nuclear energy serves mankind in 100 ways. But it is equally true that is can cause harm to mankind in 101 ways. It is a breath- taking fact that all the living creatures will meet death in a time of only three and a half minutes in case a simultaneous explosion of all the nuclear bombs already made and stored by the superpowers like America and Russia. If Albert Einstein had not formulated the procedure of converting mass into energy, mankind would have been free from the panic created by the makers of the atomic weapons. 

a.
What element is used in producing nuclear energy?
1

b.
The element used in producing nuclear energy is not of endless supply; still nuclear energy is considered renewable. Why?
2

c.
Find out the amount of energy in kilowatt hour by using a mass of a single kilogram in the way Albert Einstein had shown.
3

d.
The production of all forms of nuclear energy should be stopped just now. Do you agree with the speaker of this statement? Clarify your view. 
4

Answer to the question no.4
eq \o((,a) Uranium is used in producing nuclear energy.

eq \o((,b) The production of nuclear energy mainly depends on the availability of uranium. True, it is not endless in supply. But this energy form is considered renewable on the ground that a little mass of uranium can generate a huge amount of energy. It sounds incredible but it is a fact that the energy released by a single ton of uranium is equal to that by 200 million tons of coal. Besides, plutonium is another source of nuclear energy. Nuclear bombs are also made by using hydrogen. This is why nuclear energy is considered renewable.
eq \o((,c) The formula for converting mass into energy given by Albert Einstein is : E = mc2.

(C is constant; it stands for the velocity of light, 3 × 108ms(1).

In case of using a single kilogram of mass, the

amount of energy, E = 1Kg × (3 × 108ms(1)2

= 1Kg × 9 × 1016m2s(2

= 9 × 1016joule 

We know, 1 kilowatt hour = 100Js(1 × 3600s


= 3.6 × 106joule

Now, 3.6 × 106 joule = 1 kilowatt- hour 

 ( 9 × 1016 joule =  eq \f(9 × 1016,3.6 × 106)     "      "


= 2.5 × 1010  "      "

eq \o((,d) No, I am not in the view that the production of all forms of nuclear energy should be stopped just now. What should be stopped is the abuse of this form of energy.

Not nuclear energy itself but man is responsible for its deadly uses. Beyond doubt, there is no head free from headache; but it is not that the head should be cut down. Such is the case with nuclear energy. We know, formalin is a deadly poison. It is immoral and illegal to use formalin in fruit, fish or any other food item. But if the production of formalin is stopped, medical science will face ultimate difficulties; medical professionals will not be able to perform autopsies for want of which the courts will find it difficult to deal with cases of abnormal   death. Nuclear energy is now widely used in medical science. Nuclear medicine is very useful in diagnosing and curing diseases.

The amount of energy required for running the urgent activities of 750 crore people is not possible to be supplied without using nuclear energy. This energy form is not as diminishing as petroleum. It deserves great prospects. Suffice it to say, not nuclear energy but that of nuclear weapons should be stopped just now. Nuclear disarmament is also the claim of humanity.  

eq \o(((((,Ques.(5) The picture is of the space station 'Alpha'. The installation of this space station is a joint venture project of USA, Russia, Canada and Japan. 

[image: image5.jpg]



a.
What form of energy resource does the picture refer to?
1

b.
In what way does the source of this form of energy relate to the formula for producing nuclear energy?
2

c.
Show how the formula has taken the shape of the scripture of the makers of nuclear weapons. 
3

d.
Evaluate the necessity of this energy resource amidst intense environment pollution as well as energy crisis in our country. 
4

Answer to the question no.5
eq \o((,a) The picture refers to solar energy.

eq \o((,b) The source of this form or energy is the sun. The sun gives us light at a velocity of 3×108ms(1. This quantity stands for the constant (c) used in the formula for producing energy, E = mc2. Albert Einstein gave this epoch-making formula. The product of mass and the square of the velocity of light is equal to the energy obtained in case of converting mass into energy. 
eq \o((,c) Albert Einstein gave the epoch-making formula, E = mc2 for producing energy by converting mass into energy. Needless to say, the formula has taken the shape of the scripture of the makers of nuclear weapons. 

The first application of the formula was conducted by Otto Hann and Stresseman who made the first atom bomb in the world. Nuclear weapons are relentlessly being made on the basis of this formula as though it were the scripture of those makers. 

The formula reveals that a single kilogram of mass can be converted into a huge energy measuring 9 × 1016 joule. 

E = mc2


= 1Kg × (3 × 108ms(1)2

= 1Kg × 9 × 1016m2s(2

= 9 × 1016joule


= 9 × 10000000000000000 joule (a huge number indeed)

The higher the mass, the higher is the energy. Besides, there are technologies used in making nuclear weapons which are hundred times more destructive than the first one. 

eq \o((,d) Bangladesh is a small country where almost 1100 people live in an area of a single square kilometre. 160 million people require a huge amount of energy. The country is facing severe energy crisis and intense environment pollution. 

Solar energy can solve the problems of both energy crisis and environment pollution at a great extent. The coal-driven power stations and the petrol driven factories emit a huge amount of carbon and other toxic substances everyday. Petrol and other fossil-fuels used for the purposes of cooking and running vehicles also pollute the environment. Petrol pollutes water and soil too. What's more, our economy can no more cope with the rising price levels of fuels.

Solar energy is a safe and cheap substitute in this regard. If we fail to harness it, we are likely to fall in greater danger. A single unit of electric energy may cost even 100 dollars some day. 

eq \o(((((,Ques.(6) 
a.
What form of  energy does the picture refer to?
1

b.
In what sense this source of energy is renewable but the source that may lie under its bottom is non-renewable?
2

c.
State how Bangladesh can utilize this resource most successfully for the purposes of power generation and flood control.
3

d.
Name a few sources comparable with this source and examine the applicability of them in our country. 
4

Answer to the question no.6
eq \o((,a) The picture refers to hydroelectric energy.

eq \o((,b) The source of energy shown in the picture is water current. It is renewable because the flowing of a water body such as a river or a sea or an ocean is not deceasing. It can be harnessed repeatedly all the year round. The resource that may lie under the bottom of the water body is non-renewable in the sense that it may either be petroleum or natural gas. 
eq \o((,c) Reality teaches Bangladesh that both power generation and flood control greatly depend on the most successful utilization of the stem-mentioned resource.

Though Bangladesh is still called a riverine country, many of her rivers have adready dried up while the others have lost their depth, length and breadth. Consequently, floods take place frequently and they last long. Beyond controversy, these rivers need to be dredged. The rivers already occupied by the giant miscreants should be rescued at the earliest concern. 

In this way, the rivers will gain regular flow and thereby will also be able to pave the way for the authority to produce and adequate amount of energy.

eq \o((,d) The other resources comparable with this resources are solar energy, biomass energy, wind energy and geo-thermal energy.

It's true that there is a little range of use of solar energy and biomass energy but there is a vast scope of using both the forms of energy. The use of wind energy and geo-thermal energy will also save millions of dollars spent for importing petroleum. In addition, it will help save our gas resource.

Though the installation of these energy plants is a matter of cost, the cost will not exceed the amount spent for importing petroleum in a single year. It is not that our country is poor of these resources. What matters all is the initiatives to be taken by the authorities concerned. 


eq \o(((((,Ques.(7) Abir and Nibir are two brothers. Theirs is a joint family living in a three storyed house. There are 66 stairs from the ground floor to the roof. Each of the stairs has a height of 15 cm. The masses of Abir and Nibir are 60Kg and 55Kg respectively. The chart given below tells what time they take to reach the roof in different modes of running and walking.

	Mode of running or walking 
	Time taken by Abir (in second)
	Time taken by Nibir (in second) 

	running fast
	30
	24

	running slowly
	35
	30

	walking fast
	40
	35

	walking normally
	50
	40

	walking slowly
	60
	50


a.
What are the dimensional expressions of work and power?
1

b.
How does time influence work and power?
2

c.
Find who of the two brothers applies more power for reaching the roof when they run fast?
3

d.
The average power is exactly the same in case of both Abir and Nibir. Do you agree? Examine your answer. 
4

Answer to the question no.7
eq \o((,a) The dimensional expressions of work and power are ML2T(2 and ML2T(3 respectively.

eq \o((,b) The dimensional expressions of work and power shows how time influence the quantities. Work is determined by dividing ML2 by the square form of time  eq \b(\f(ML2,T2)) while power is determined by dividing ML2 by the cube form of time  eq \b(\f(ML2,T3)). The expressions illustrates that, the magnitude of power will be far less than that of work although the magnitudes of mass (M) and displacement (L) do not differ at all.   

eq \o((,c) In case of running fast, Abir reaches the roof in 30s while Nibir reaches it in 24s. 

Height covered by both of them, h = 66 × 15cm


= 990 cm = 9.9m

Acceleration due to gravity (universal constant), 


g = 9.8 ms(2
( Power applied by Abir, PA =  eq \f(m × g × h,30 s)

=  eq \f(60Kg × 9.8ms(2 × 9.9m,30 s)

=  eq \f(5821.2 Kgm2s(2,30 s)

= 194.04 watt

Now, power applied by Nibir, 


PN =  eq \f(50Kg × 9.8ms(2 × 9.9m,24 s)

=  eq \f(4851Kg m2s(2,24s)

= 202.13 watt

Evidently, Nibir applies higher power for reaching the roof. 

eq \o((,d) No, I do not agree that the average power is exactly the same in case of both Abir and Nibir but I agree that they apply almost the same power.

To examine my answer, I need to take all the five modes of running and walking into consideration.

   In each mode, they cover a height of 9.9m

( In all the 5 modes,  The cover a height of       9.9m × 5 = 49.5m

Abir takes a total time of 215s  (30s + 35s + 40s + 50s + 60s) in the 5 modes to reach the roof.

So the average power Abir applies 


=  eq \f(60Kg × 9.8ms(2 × 49.5m,215s) 


=  eq \f(29106 Kgm2s(2,215 s)

= 135.38 watt

Nibir is of mass 50Kg. We takes a total time of 179s ( = 24s + 30s + 35s + 40s + 50s) in the 5 modes to reach the roof. 

So the average power Nibir applies 


=  eq \f(50Kg × 9.8ms(2 × 49.5m,179s)

=  eq \f(24255Kgm2s(2,179s)

= 135.50 watt

We see, 135.50 watt is a little higher than 135.38 watt. (135.50 watt ( 135.38 watt = 0.12 watt). The amounts are almost the same but not exactly the same. 

eq \o(((((,Ques.(8) Arif is sitting on the branch of a tree that is of a height of 10m. He drops a stone of mass 0.1 Kg. Taking it from the ground, Asif throws it straight upward to Arif. Arif catches the stone just when its velocity reaches 0ms(1. 

a.
Name two quantities having the same unit.
1

b.
How are these quantities related to each other?
2

c.
Suppose, the stone takes a time of 4s to strike the ground. Calculate the deference between the magnitudes of kinetic energy of the stone in case it had a mass of 0.2 Kg (h = 10m) or Arif had dropped it from a height of 20m (m = 0.1Kg) 
3

d.
Work done in favour of 'g' is equal to work done against 'g' in case of no change in either mass or height. Highlight the statement with reference to the passage.
4

Answer to the question no.8
eq \o((,a) Two quantities having the same unit are work and energy. The unit is joule.

eq \o((,b) Work and energy are interrelated. The energy of an object refers to its ability to work. Where there is no energy, there is no work becuase work means the transformation of energy.

w = f × s = m × a × s 

Also, Ep = m × g × h  (here 'g' denotes 'a' and 'h' denotes 's') 

Ek = f × s = ma × a × s =  eq \f(1,2) mv2
If an object des not deserved the ability of causing acceleration, it is said to have no energy; it is further said to save done no work. 

eq \o((,c) Kinetic energy is directly proportional to both mass and velocity. Mass being constant, the higher the velocity, the higher will be the magnitude of knietic energy. Again, velocity baing constant, the higher the mass, the hgiehr will be the magnitude of kinetic energy.

Given, h = 10m

Let us replace 'h' with 's'. Acocrdingly, s = 10m

( v = 10m ( 4s = 2.5ms(1. 

If the stone were of mass 0.2 Kg (h = 10m), 

Ek =  eq \f(1,2) mv2 =  eq \f(1,2) × 0.2Kg × (2.5ms(1)


= 0.1Kg × (2.5 × 2.5) m2s(2

= 0.625 joule

Again, if the stone were dropped from a heihgt of 20m (m = 0.1Kg), it would gain a velocity of 5ms(1 (= 20m ( 4s).

( Ek =  eq \f(1,2) × 0.1Kg × (5ms(1)2

= 0.05 Kg × (5 × 5) m2s(2

= 1.25 joule

In this case, the object gains twice the Ek in comparision to the previous case (1.25 joule = 0.625 joule × 2).

eq \o((,d) If there takes place no change in either mass or height, work done in favour of 'g' is equal to that against 'g'.

The passage states that the amount of work done in favour of 'g' = m × g × h


= 0.1Kg × 9.8ms(2 × 10m


= 9.8 joule

Now let us measure the amount of work done against 'g'. The passage states that v = 0ms(1, h = s = 10m and a = (g = (9.8ms(2.

Let us suppose,  the stone was thrown upward with a velocity of x ms(1. 

Consequently, v2 = x2 + 2as


or, 02 = x2 + 2as


or, x2 = (2as


or, x2 = (2 × ((9.8ms(2) × 10m


or, x2 = 196m2s(2

or, x =  eq \r(196m2s(2)

( x = 14ms(1
We know, work done 


= kinetic energy =  eq \f(1,2) × mass × velocity2 

(  work done =  eq \f(1,2) × 0.1Kg × (14ms(1)2

= 0.05Kg × (14 × 14)m2s(2

= 9.8 joule

( work done in favour of 'g' = work done

against 'g' = 9.8 joule

The statement is highlighted in this way.  
eq \o(((((,Ques.(9) The construction work of a 14-storyed building is going on. A motor of power 1.5 kilowatt is in action that lifts up bricks at top of the building. It takes 2 minutes of time to lift up 100 bricks each having a mass of 3Kg. Each of the floor of the building is of equal height measuring 2.858m. 

a.
Name a physical quantity which has no unit.
1

b.
What idea does the phrase 'a motor of power 1.5 kilowatt' render? 
2

c.
Find out the amount of work done by the motor in each turn. Is the amount equal to the potential energy of 100 bricks? How?
3

d.
The efficiency of the motor is higher than twice the efficiency of a power station. Verify the statement. 
4

Answer to the question no.9
eq \o((,a) Efficiency is a physical quantity which has no unit. It is expressed in percentage.

eq \o((,b) Power refers to the rate of doing work or transformation of energy. In other words, power of a person or a source is the amount of work done per unit of time. 1.5 kilowatt stands for 1500 joule per second. So the phrase 'a motor of power 1.5 kilowatt' renders the idea that the motor can do 1500 joule of work or transform 1500 joule of energy in a single second of time.

eq \o((,c) To find out either the amount of work done by the motor and the potential energy of the motor in each turn, we need to knowt the height of the building.

Since the bricks are loaded at the ground and unloaded at the top of the building, the motor covers a height of 2.858 × 14m.

( h = 2.858 × 14m = 40m

m = 100 × 3Kg = 300Kg

g(universal constant) = 9.8ms(2
work done in each turn = f × s


= m × g × h [F = m × g, h = s]


= 300Kg × 9.8ms(2 × 40m


= 117600joule

Yes, this amount is equal to the potential energy of 100 bricks because m = 100 × 3Kg = 300Kg. Also, h = 40m and g = 9.8ms(2; what's more, meausre for Ep​ is also m × g × h.

eq \o((,d) Efficiency of a person or a source refers to the ratio (expressed in percentage) of effective energy and the total input energy.

Efficiency, ( =  eq \f(Effective energy,Total input energy) × 100%

The passage states that P = 1.5 kilowatt = 1500 watt

= 1500Js(1 and time, t = 2min = 2 × 60s = 120s

( Total input energy = p × t = 1500Js(1 × 120s


= 180000joule 

Now, ( =  eq \f(117600Joule,180000Joule) × 100%


= 65.333%

This amount is, beyond doubt, higher than twice the efficiency of a power station because the efficiency of a power station is only 30% while the other 70% of energy is lost as heat energy. (65.333%) > (30% × 2).

The statement is evidently verified. 

eq \o((((((,Ques.(10) A big mango of mass 0.75 Kg hangs from a branch of a mango tree. The vertical distance between the mango and the ground is 8m. At a certain time, the mango gets detached from the petiole. It gains high to higher  velocity till it strickes the ground. 
a.
What form of energy does the mango deserve when it is hanging? 
1

b.
What do you mean by kinetic energy?
2

c.
Find out the potential energy of the mango at its hanging state. 
3

d.
The same magnitude of energy applies to any height during its falling downward. Analyse the validity of the statement. 
4

Answer to the question no.10
eq \o((,a) The mango deserves potential energy when it is hanging.

eq \o((,b) Kinetic energy applies to moving objects. A moving object of any mass attains a velocity while covering a distance in a certain direction. The work done by the object to produce   this velocity is its kinetci energy. It is the product of force applied and displacement. 

Symbolically, Ek = f × s = m × a × s    [( f = m × a]

Again, Ek =  eq \f(1,2) × m × v2
The higher the mass or velocity or the both, the higher is the magnitude of kinetic energy. If velocity increases by 4 times, kinetic energy increases by 16 times.

eq \o((,c) Given, h = 8m


m = 0.75Kg


g (universal constant) = 9.8ms(2
Potential energy, Ep = m × g × h


= 0.75Kg × 9.8ms(2 × 8m


= 58.8 joule

eq \o((,d) To analyse the appropriateness of the statement, let us suppose that the mango is at a height of A when it starts falling, at a height of B when it is in between the petiole and the ground and at a height of c at the moment just before strickeng the ground.

E​p​ at A = mgh

Ek "   " = 0 [( v = 0]

( Et at A = (Ep + Ek) at A


= mgh + 0 = mgh

Let us suppose, the distance between A and B is x.

( Ek at B =  eq \f(1,2)mv2

=  eq \f(1,2) × m × 2gx       [v2 = u2 + 2gx



= o2 + 2gx = 2gx]


= mgx

E​t at B = mgh ( mgx + mgx = mgh

Now, Ep at C = O   [( h = O]


Ek  "  "  =  eq \f(1,2) × m × 2gh = mgh


Et   "  "  = 0 + mgh = mgh

We see, at A, B and C, Et (total energy) is the same, mgh.

The statement is cent per cent appropriate.  

eq \o(((((,Ques.(11 ) Samia and Faria belongs to two families each consisting of four members. The homes they lives in are of same height 30m from the reservoir at the ground to the roof. In a certain day, Samia runs their 2 KW pump for 2 minutes while Faria runs their 1 KW  pump for 3 minute while Meanwhile, the daily requirement of water of each of the families is 400 Kg. 
a.
What is efficiencey?
1

b.
The efficiency of an engine is 40%. What does it mean?
2

c.
The pump belonging to Samia's family can lift up 2040.75 Kg of water at a height of 30m in 5 minutes. Find out the effective power of the pump.
3

d.
Samia's family does not face any scarcity of water that day but Faria's family does. Comment on the statement. 
4

Answer to the question no.11
eq \o((,a) Efficiency refers to the ratio of effective energy and total energy supply expressed in percentage. 

eq \o((,b) That the efficiency of an engine is 40%  reveals the fact that the ratio of effective energy and total energy supply is 40. In other worlds, the energy obtained measures 40 joule in case of an input of 100 joule of energy while the remaining 60 joule of energy gets lost in the form of, for example, heat energy.

eq \o((,c) The question itself reveals that(
m = 2040.75Kg

h = 30m

t = 5 min = 5 × 60 sec = 300 sec

and 'g' (univerrsal constant) = 9.8 ms(2
For finding out the effective power of the pump, we first need to know the potential energy of 2040.75Kg of water.

Ep = m × g × h = 2040.75Kg × 9.8ms(2 × 30m


= 599980.5 joule

Now, The Effective power of the pump =  eq \f(mgh,t)


=  eq \f(599980.5 joule,300s) 


= 1999.935 Js(1


= 2000 Js(1


= 2000 watt.
Effective power of the pump is 2000 watt or 2 KW.

eq \o((,d) Before commenting on the statement, we need to know the amounts of water lifted up by the pumps belonging to the families of Samia and Faria on that day. 

We have already known that Samia's pump can lift up 2040.75Kg of water in 5 minutes.

( In 2 minutes, the pump lifts up  eq \f(2040.75 × 2,5)Kg

(= 816.3Kg) of water.

The family needs 400Kg of water. Clear, it get an amount of water more than double the amount it requires.

Now, let us find out what amount of water Faria's family gets that thay.

Faria's pump has a power of 1 kw = 1000 watt.

It runs for 3 mins, i.e.t = 3 × 60s = 180s

The height is same; h = 30m. 

We know, p =  eq \f(m × g × h,t)
or, m × g × h = p × t

or, m =  eq \f(p × t,g × h)
or, m =  eq \f(1000 watt × 180s,9.8 ms(2 × 30m)
( m = 612.244 Kg

This amount is more than one and a half times heigher than the family requires  eq \b(612.244Kg > 400Kg ( 1\f(1,2) times). It means a surplus but not a scarcity.

Evidently, the statement differs from reality. 

eq \o((((((,Ques.(12) An engine of power 1KW is used for lifting up water for a house of height 30m. Another engine of power 2 KW can lift up 1000 Kg of water at a height of 10m in 2 minutes. 
a.
What source of energy is used most across the world?
1

b.
Why are work and energy interrelated?
2

c.
Find out what amount of water the first engine can lift up in minutes. 
3

d.
Which  engine will you select for the purpose of lifting water? Establish your selection. 
4

Answer to the question no.12
eq \o((,a) The source of energy used most across the world is petroleum.

eq \o((,b) Work and energy are interrelated. The energy of an object refers to its ability to work. Where there is no energy, there is no work because work means the transformation of energy

w = f × s = m × a × s

Also, Ep = m × g × h  

(here 'g' denotes 'a' and 'h' denotes 's')

Ek = f × s = m × a × s =  eq \f(1,2) mv2
If an object does not deserve the ability of causing acceleration, it is said to have no energy; it is further said to save done no work. 

eq \o((,c) Time-length, power of the engine and height of the house being given, we need to find out the mass of the passage reveals that(
t = 3 min = 3 × 60s = 180s

p = 1KW = 1000 watt = 1000Js(1
h = 30m

g (universal constant) = 9.8ms(2
Let us apply the formula, 

p =  eq \f(m × g × h,t)
or, m × g × h = p × t

or, m =  eq \f(p × t,g × h)
or, m =  eq \f(1000 Js(1 × 4 × 60s,9.8ms(2 × 30m)
or, m = 204.08 = 204.08Kg.

The engine can lift up 204.8 Kg of water at a height of 30m in 4 minutes. 

eq \o((,d) The selection solely depends on the relative efficiency of the engines. I must select the engine having the higher efficiency.

I first need to find out what the output energy of the first engine is,

Pout =  eq \f(m × g × h,t) =  eq \f(204.08 Kg × 9.8 ms(2 × 30m,4 × 60s)

= 249.998 watt

( Efficiency of the first engine =  eq \f(Pout,Pin) × 100%


=  eq \f(249.998 watt,1000 watt ) × 100%


= 24.9998%


= 25% 

Pout​ =  eq \f(m × g × h,t) =  eq \f(1000Kg × 9.8ms(2 × 10m,2 × 60s)

= 816.67 watt

( Efficiency of the second engine =  eq \f(Pout,Pin) × 100%


=  eq \f(816.67 watt,2000 watt) × 100%


= 40.80%

I see, the second engine has an efficiency much higher than the first one. So I must select the second engine for the purpose of lifting up water. 

eq \o((((((,Ques.(13) This is a time-velocity graph of an object of mass 40 Kg.


a.
What parts of the figure indicate zero work?
1

b.
You see a motor with a lebel 7MW. What idea does the label render?
2

c.
Find out the ratio of Ep at A and Ep at C.
3

d.
In comparision with the lowest kinetic energy of the object, its highest kinetic energy is simply infinite. Judge the comment.
4

Answer to the question no. 13
eq \o((,a) Parts AB and CD of the figure indicate zero work.

eq \o((,b) The label '7MW' renders the idea that the motor is able to do 7 × 106 joule of work if it is run with the required amount of electric energy. In other words, the motor can convert 7×106 joule of electric energy into mechanical energy, heat energy and sound energy measuring a sum of 7 × 106 joule. 

eq \o((,c) The figure states that(
In case of A, height (h) = 15m

And in case of C, height (h) = 10m

In both cases, g = 9.8 ms(2

and m = 40Kg

( Ep at A = m × g × h = 40Kg × 9.8ms(2 × 15m


= 5880 joule 

Ep at C = 40Kg × 9.8ms(2 × 10m


= 3920 joule

Now, Ep​ at A : Ep at C = 5880 joule : 3920 joule


= 588 : 392


= 1.5 : 1

eq \o((,d) To judge the statement, the pre-requisite is finding out the lowest and the highest magnitudes of kinetic energy of the object.

In both the cases, the same formula  eq \b(Ek =  mv2)
 applies.

Lowest Ek =  eq \f(1,2) mv2

=  eq \f(1,2) × 40Kg × (0ms(1)2 = 0 joule

Highest Ek =  eq \f(1,2) mv2 =  eq \f(1,2) × 40Kg × (15ms(1)2

= 20Kg × 225m2s(2

= 4500joule

We know, any positive number is considered infinite in respect to zero. 

We see,  eq \f(4500 joule,0 joule) = ( (infinity).

No doubt, the statement is true to the letter.

eq \o((((((,Ques.(14) The figure shows three positions- A, B and C of an object. 


a.
What height does the position B refer to?
1

b.
Why, do you think, you cannot measure the magnitude of either potential energy or the kinetic energy of the object?
2

c.
Find out the height where the object's kinetic energy is twice its potential energy.
3

d.
The sum of potential energy and kinetic energy measures the same at all the three positions. Do you agree on the proposition? Support your answer logically.
4

Answer to the question no. 14
eq \o((,a) Position B refers to the height of 30m ( = 50m ( 20m). 

eq \o((,b) I cannot measure the magnitude of either potential energy or kinetic energy of the object only because the mass of the object is not given.

Ep = mass × acceleration due to gravity × height

and Ek =  eq \f(1,2) mass × velocity2
In both cases, mass is a must that the stem does not let me know. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Ep​ at B = m × g × h

Again, at B, v2 = u2 + 2g (50 ( x)

Find v2 in this way and then follow the procedure Ek at B =  eq \f(1,2) mv2. 

eq \o((,d) Follow the procedure shown in Q/A ( 10(d). 

eq \o((((((,Ques.(15)
a.
What is the dimensional expression of energy?
1

b.
In what way does Ep​ depend on height?
2

c.
Find out what mass of water can be pumped up in 2 minutes.
3

d.
If the well is a half meter deeper, this pump should be replaced. Examine the proposition. 
4

Answer to the question no. 15
eq \o((,a) The dimensional expression of energy is ML2T(2.

eq \o((,b) Ep is directly proportional to height (Ep (  h). Ep is the product of three guantities ( mass, acceleration due to gravity and height. We know, acceleration due to gravity is a universal constant (9.8 ms(2). So, mass being constant, the higher the height, the higher will be the magnitude of Ep and vice-versa. 

 Super tips: For Application and Higher Order Thinking (
eq \o((,c) Apply the formula, p =  eq \f(w,t)

( p =  eq \f(mgh,t) (here, h = 20m)


( m =  eq \f(p × t,m × g)
eq \o((,d) Find out P applying P =  eq \f(mgh,t) (here, h = 25m)

The value of P will be 2.5 KW  which is higher than 2 KW. 


Ques-1. What are non-renewable sources of energy?

Ans: The sources of energy such as coal, petroleum, natural gas and other fossil fuels that cannot be used repeatedly are called non-renewale sources of energy.

Ques-2. What is the main component of natural gas?

Ans: The main component of natural gas is methane. 

Ques-3. What amount of energy does 1 kilowatt- hour refer to?

Ans: 1 kilowatt hour refers to 3.6 × 106 joule of energy.

Ques-4. What are the units of power and energy?

Ans: The units of power and energy are watt and joule respectively.

Ques-5. What are the dimensional expressions of power and energy?

Ans: The dimensional expressions of power and energy are ML2T(3 and ML2T(2 respectively.

Ques-6. How many watts make a horse-power?

Ans: 746 watts make a horse-power.

Ques-7. What form of energy conversion takes place in case of an electric bulb?

Ans: In case of an electric bulb, electric energy gets converted into hight energy.

Ques-8. What are the determinants of potential energy?

Ans: Mass and height are the determinants of potential energy.

Ques-9. What are the determinants of kinetic energy?

Ans: Mass and velocity are the determinants of kinetic energy.

Ques-10. What invention initiated industrial revolution?

Ans: The invention of steam engine initiated industrial revolution.


Ques-1. Why does covering a certain distance along a staircase requires more power in comparision to covering the same distance along a plain surface?

Ans: We have to face frictional force only when we cover a distance along a plain surface. But we have to face both frictional and gravitational forces when we cover the same distance along a staircase. In addition, gravitation force is higher than frictional force. This is why, covering a certain distance along a staircase requires more power in comparison to covering the same distance along a plain surface. 

Ques-2. A power station has a capacity of 200MW. What does it mean?

Ans: Power means the rate of work done or that of energy conversion at each unit of time. That a power station has a capacity of 200MW reveals the fact that it can produce an electrical energy of 200MW or 20000000 joule in a single second irrespective of the source-coal, natural gas, petroleum or nuclear energy. 

Ques-3. How can you differentiate between potential energy and kinetic energy?

Ans: In differentiating between potential energy and kinetic energy, I would like to mention the origins; potential energy is produced due to position of object while kinetic energy is produced due to motion. Mass is the common determinant of the both; however, potential energy is further influenced by height (Ep = mgh) while kinetic energy is highly influenced by velocity  eq \b(Ek = mv2)
.

Ques-4. Explain in what ways 10 joule of work can be expressed.

Ans: The first thing to mention is that 10 Joule stands for 10N ( m. Work is the product of force and displacement.

10 joule of work can be expressed in these ways:

10 joule of work = a force of 1N × a displacement of 10m 

= a force of 10N × a  displacement of 1m

= a force of 5N × a displacement of 2m

= a force of 2.5N × a displacement of 4m

= a force of 4N × a displacement of 2.5m

We may also write, 8N × 1.25m or 1.25N × 8m

and so forth meaning that the product is 10 N-m 

Ques-5. How can you differentiate between energy and power?

Ans: Energy refers to the ability of a person or an object to do work while power refers to the rate of work done in a unit of time by a person or an object. The measurement of energy is that of work; it does not require time factor. On the other hand, the measurement of power requires time factor. Thirdly energy has different forms which can be converted to other forms; on the contrary, power has no form let alone the conversion of it. 


	
	Formula
	Information
	Unit

	1
	w = fs
	w = work

f = force

s = displacement 
	w = J

f = N

s = m

	2
	Ek =  eq \f(1,2)mv2
	Ek = kinetic energy

v = velocity  
	v = ms(1

	3
	Ep = mgh
	Ep = potential energy 
	Ep = J

	4
	p =  eq \f(w,t) =  eq \f(fs,t) =  eq \f(mgh,t)
	m = mass 

g = acceleration due to gravity

t = time

h = height  
	m = Kg
g = ms(2
h = m

	5.
	( =  eq \f(Effective energy,Total input energy)
	( = efficiency 
	no unit applies 



Ques-1. Find out what amount of work is done in case of lifting up 50Kg of iron are from a mine having a depth of 90m. 

Ans: Given, m = 50Kg


h = 90m


g(universal constant) = 9.8ms(2
We know, WorK done (w) = m × g × h


= 50Kg × 9.8ms(2 × 90m


= 44100joule


= 4.41 × 104 joule

Ques-2. Find out what amout of power a crane applies if it can lift up 800Kg of steel at a height of 10m in 20s.

Ans: Given, m = 800Kg


h = 10m


t = 20s


g (universal constant) = 9.8ms(2
We know, Power, p =  eq \f(w,t) =  eq \f(m × g × h,t)

=  eq \f(800Kg × 9.8ms(2 × 10m,20s)

=  eq \f(78400 joule,20s)

= 3920 Js(1

= 3920 watt


= 3.92 kilowatt

Ques-3. A building is under construction. The roof of the building is 20m high. An engine of 10 kilowatt is in use for the purpose of lifting up building materials on the roof. What amount of building materials can the engine lift up in an hour? 

Ans: Given, h = 20m


t = 1 hour = 60 × 60 sec


g (universal constant) = 9.8ms(2

P = 10kilowatt



= 10 × 1000 watt



= 10 × 1000 Kgm2s(3
Let us apply the formula, p =  eq \f(w,t) =  eq \f(m × g × h,t)
By cross-multiplication, m × g × h = p × t

or, m =  eq \f(p × t,g × h)

=  eq \f(10 × 1000Kgm2s(3 × 60 × 60s,9.8ms(2 × 20m)

=  eq \f(10 × 1000 × 60 × 60Kgm2s(2,9.8 × 20m2s(2)

=  eq \f(10 × 1000 × 60 × 60,9.8 × 20)Kg


=  eq \f(36000000,196)Kg


= 183673.47Kg


= 183.67 metric ton (( 1 metric ton = 1000Kg)

The crane can lift up 183.67 metric tons of building materials on the roof in an hour. 

Ques-4. A water tank having a capacity of 1000 litres is on the roof of a house. A 4.9KW engine can fill the tank in a minute. What is the height of the roof?

Ans: 

Given, 

m = 1000Kg    [( The mass of 1 litre water is 1Kg]

t = 1 min = 60 s

g (universal constant) = 9.8 ms(2
p = 4.9KW = 4.9 × 1000 watt


= 4900Kgm2s(3
Let us apply the formula, p =  eq \f(w,t) =  eq \f(m × g × h,t) 

By cross-multiplication, m × g × h = p × t

or, h =  eq \f(p × t,m × g) 


=  eq \f(4900Kgm2s(3 × 60s,1000Kg × 9.8ms(2)

=  eq \f(294000 Kgm2s(2,9800 Kgms(2)

= 30m

The height of the roof is 30m. 

Ques-5. A huge truck of mass 4000Kg is runnign with a velocity of 54Kmh(1. With what velocity another truck of mass 1000Kg needs to run to gain as much kinetic energy as the first truck has?

Ans: Given, mass of the first truck, m1 = 4000Kg


 "    "    "  skecond  "  , m2 = 1000 "

  Velocity    "   "   first      "  , v1 = 54Kmh(1


=  eq \f(54 × 1000,1 × 60 × 60) ms(1


= 15ms(1.

( Ek of the first truck =  eq \f(1,2) m1v12


=  eq \f(1,2) × 4000Kg × (15 ms(1)2


= 2000Kg × 225m2s(2


= 450000Kgm2s(2.

Now, according to the question, this magnitude of Ek also applies to the second truck. We need to find out its velocity.

Let us proceed,

Ek =  eq \f(1,2)m2v22
or, 450000Kgm2s(2 =  eq \f(1,2) × 1000Kg × v22
or,  eq \f(1,2) × 1000Kg × v22 = 450000 Kgm2s(2
or, 500Kg × v22 = 450000Kgm2s(2
or, v22 =  eq \f(450000Kgm2s(2,500Kg)
or, v22 = 900m2s(2
or, v2 =  eq \r(900m2s(2)
( v2 = 30ms(1
If the second truck runs with a velocity of 30ms(1, it will gain the kinetic energy that the first truck has. 

Ques-1. A match stick is rubbed with its box with a force of 5N. The stick is dragged 5cm.

a.
What is the energy used  in rubbing?

b.
What is the power needed if it takes 0.5s to drag the stick?

Ans. 
a.
Given, force, F = 5N


displacement, s = 5cm = 0.05m


( Energy used in rubbing = force applied × 

displacement



= 5N × 0.05m



= 0.25N - m



= 0.25 joule

b.
Given, time, t = 0.5s


We have already found that energy = 0.25 joule = work done


Now, Power =  eq \f(work done,time) =  eq \f(0.25J,0.5 s) = 0.5W

((
0.5 W of power is needed to drag the stick in a time of 0.5s. 

Ques-2. The reservoir of a hydro-electric project is 800m high from the sea level and the power station is 250m high. The water of reservoir rotates a turbine coming through the pipe. There is 20 × 108 liter water in there reservoir. If the mass of 1 liter water is 1Kg find the potential energy stored in the water of the reservoir.

Ans. 

Given,


the height of the reservoir, h = 800m


amount of water = 20 × 108 litres


mass of 1 litre of water = 1Kg

 (    "     " 20 × 108 litres of water = 1 × 20 × 108Kg




= 20 × 108Kg


g = universal constant = 9.8 ms(2

So, the potential energy stored in the water of the reservoir, p = m × g × h



= 20 × 108Kg × 9.8ms(2 × 800m



= 20 × 9.8 × 800 × 108J



= 156800 × 108J



= 1.568 × 105 × 108J



= 1.568 × 1013J 

Ques-3. A boy of 40Kg can reach the roof by the stairs in 12s. The number of steps of the stairs is 20 and height of each step is 20cm.
a.
What is the weight of the boy?

b.
What is the height the boy reached on?

c.
What is the work done to reach the roof?

d.
What is the power he used to reach the roof?
Ans.

a.
The weight of the boy = the mass of the boy × 

acceleration due to gravity



= 40Kg × 9.8ms(2


= 392N

b.
The height the boy reached on, h = number  of steps of the stair × height of each step


= 20 × 20cm = 400cm = 4m

c.
Work done to reach the roof, w = force × 

displacement


= mass × acceleration due to gravity × height


= 40Kg × 9.8 ms(2 × 4m


= 1568J


= 1.568 × 103J

d.
The power he used to reach the roof, 


p =  eq \f(work done ,time)

   =  eq \f(1.568 × 103J,12 s)

   = 1.307 × 102Js(1

   = 1.307 × 102W

Ques4. It is more advantageous to produce nuclear energy than the power station that uses fuel because no green house gas is produced. 

a.
What are the other advantages of using nuclear energy?

b. 
What are the disadvantages of using nuclear energy?

Ans:

a.
The other advantages of using nuclear energy:

(
It ensures a lower cost to produce electricity.

(
It requires much lower amount of fuel.

(
This energy source is little likely to extinct.

b.
Disadvantages of using nuclear energy:

(
It takes a long time to instal a nuclear energy project.

(
It is expensive to make fuels useable.

(
It requires high level maintenance. 

( 
It causes rapid and deadly environmental pollution, even a heavy death tall in case of any mechanical disorder.

1.
Find out the amount of energy which can be obtained from an object of mass 20 Kg.
2.
Energy will be available as long as the sun will rise. Evaluate the statement.

3.
The Itaipu is the largest hydroelectric plant which is a joint venture of Brazil and Paraguay. The plant satisfies the total demand for power of both the countries. Suggest the government of Bangladesh for solving our severe energy crisis through joint ventrure hydroelectric plants with India and Myanmar. 
4.
Inspite of all its devastasting uses, nuclear energy is of great importance. How far do you agree on the proposition? Clarify your view. 
5.
Which energy resource do you prefer(

thermal or geo-thermal? Argue in favour of your preference. 
6.
A man of mass 60Kg is runnign along with a kinetic energy of 1200joule. What velocity is he runnign with?
7.
Examine whether gravitational potential energy can ever be negative. 
8.
An engine of power 15KW can lift up a mass of one metric ton at a height of 18m in 2 minutes. Find out the efficiency of the engine. 
9.
Suppose, an object of mass 1.5 Kg is dropped from a height of 20m. Now find out the kinetic energy of the object just before the moment it strikes the ground.
10.
A car is running with a velocity of 42 Kmh(1. Find out the mass of the car in case it gains a kinetic energy of 2 × 10(4 joule. 

(
Work = Force × Displacement



= Mass × Acceleration × Displacement



=  Mass ×  eq \f(Velocity,time) × Displacement 
(
1 joule ( a displacement of 1m by the application of a force of 1N.

(
Work done by force refers to a displacement along the direction of force. 
(
Work done against force refers to a displacement opposite to the direction of force. 
(
Power = work done ( time taken
(
1 watt ( the power to do 1 joule of work in 1  second. 
(
1 kilowatt-hour ( the energy consumed by an engine of power 1 kilowatt in case it is in use for an hour.
(
Effective power of an engine ( the power which the engine renders or releases. 
(
Efficiency = (Effective power ( Total input power) × 100%
(
Potential energy ( the energy which an object attains in case of any change of its position. 
(
Kinetic energy =  eq \f(1,2) × mass × velocity2. 



Suggestion         Multiple Choice Creative Questions    
	
	Question Number

	(((
	14, 25, 26, 36, 37, 38, 39, 40, 41, 50, 56, 57, 63, 66, 67, 68, 71, 72, 81, 83, 89, 94, 95, 101, 107, 108, 109, 110, 122, 126, 133, 134, 135, 136, 149, 150, 151, 157, 158, 164, 165

	((
	22, 28, 29, 30, 53, 58, 59, 60, 69, 70, 78, 96, 97, 102, 111, 112, 113, 114, 125, 142, 143, 152, 153, 156, 157, 166, 167




Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge-Based
	Practice part 2, 4, 7, 11  and SURE 12 part 1, 3, 5, 6, 9, 10

	Comprehension-Based
	Practice part 3, 4, 5, 6, 7, 9, 11, 12, 13  and SURE 12 part 3, 5

	Application-Based
	1.
Describe how can we replace the non-renewable sources of energy   

2.
An engine of power 20KW can lift up 3000 litres of water at a height of 10m in half minute. Find out the effective power of the engine.   

3.
A tank has a containing capacity of 2000 litres of water. A pump of power 25 KW can fill the pump in half a minute. Determine the efficiency of the pump.  

4.
A boy of mass 30Kg runs with a velocity of 8ms(1. Find out the kinetic energy gained by the boy.   

5.
An apple of mass 0.25 Kg is hanging with the petiole at a height of 8m./ Calculate the potential energy of the apple.   

	Higher Order-Based
	1.
A boy of mass 32 Kg runs with a velocity of 4ms(1. He gains twice the kinetic energy if he runs with twice the velocity. Do you agree? Give reasons in favour of your answer.  
2.
A hostel is 30m high. The students residing in the hostel require 5000 litres of water everyday. A pump of power 2KW is used for lifting up water on the roof of the hostel. the authority runs the pump for 12.25 minutes a day. Do you think it is enough for satisfying he daily demand for water of the students? Justify your answer.   

3.
Cars A and B are of masses 400Kg and 500Kg respectively. They starts from the same place and travel a distance of 280km. Cars A and B runs with velocities 70Kmh(1 and 60Kmh(1 respectively. Which car, do you think, will reach the destination earlier? Give reasons.  
4.
Flora, a girl of mass 44 Kg. takes part in a 100m race and she wins the race as she takes the least time measuring only 20s. If a vehicle has a kinetic energy thrice the kinetic energy of Flora, the vehicle will gain a velocity of 8.66 ms(1. Verify the fact.   

5.
It is quite alarming that our gas reserve will reach simply zero level by the year 2034. Suggest the government of Bangladesh how it can cope up with this a shocking reality.   
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Important Mathematical Problems with Solution (  


The practice of this part will enhance your skill in solving application-based and also higher orderbased questions.
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Creative MCQs with Answer ( Complied by Master Trainer


Pay your earnest attention to the topic-related information for making your concept clear.





Necessary Equations  (


Get all the equations (formula) by heart in order that you can solve the relevant mathematical problems as well as other creative questions.  
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SURE 12 (  Comprehension-Based Creative  Questions with Answer


This part has also been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.
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Question Bank ( Essay-Type Creative Questions with Super-Tips   


Try these questions all by yourself. You may follow the tips in case any form of difficulty arises.
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Essay-Type Creative Questions with Answer ( Compiled by Master Trainer


These questions will lead your to cope up with any difficult exercise on the whole chapter. Go through all these questions and share with your classmates.





Suggestion: Highway Ensuring a Brilliant Figure (  


It is not that you will find all these questions common but the practice of these questions will certainly guide you in solving different and difficult question patterns.











SURE 12 (  Knowledge-Based Creative  Questions with Answer


This part has been designed in such a way that you may find them common in the question paper belonging to the exams you are going to sit for.
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( Ans





167 Multiple Choice Questions ( 101 General MCQ ( 34 Multiple Completion Based ( 32 Situation Set Based


15 Creative Questions  ( 1 Exercise Question ( 5 Class work ( 7 Question-Answers ( Complied by Master Trainer: Additional Essay-Type Creative Questions with Answer ( 2 Question Bank





Textual Creative MCQs with Answer


Go through all the information relating to each question attentively that will prepare you for answering the relevant MCQs.





Classwork ( Essay-Type Creative Questions with Answer


Classworks promote higher thinking and to-the-point answering. Practise the questions attentively.
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Work applies to the state of displacement of the target point along the direction of force when force acts on an object. Work may either be positive or negative. when a cyclist moves downward along a hilly area, he works in favour of the force of gravity of the earth; so, it is positive work. On the contrary, when he moves upward, he works against the force of gravity of the earth; so, it is negative work. 
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Super Tips at a Glance (  


Application and Higher Order-Based Creative Questions


This part aims at sharpening your creativity. It also includes the crux points of the whole chapter.
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Textual Essay-Type Creative Questions with Answer


These questions can be termed as sample questions. Read the passage/Take a deep look to the figure as well as the questions so that your answer becomes lucid and incisive.
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Revision of the Chapter at a Glance (  


Revision enhances memory. Make sure you have revised all the relevant information repeatedly.
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Textual General Questions with Answer











5























5





20m





v ms– 1





10





15





t sec

















Chapter Four


Work, Power and Energy
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