Work, Energy and Power

Exercise

Section I: Multiple Choice Questions

. The power of a water pump is 2 kW. The amount of water it can raise in

one minute to a height of 5 meters is:

A) 1000 litres B) 1200 litres
C) 2000 litres D) 2400 litres
. If a car doubles its speed, its kinetic energy will be:
A) Same B) Doubled
C) Increased to three times D) Increased to four times

. Which of the following is not renewable energy source?

A) Hydroelectric energy B) Fossil fuels

C) Wind energy D) Solar energy

. A car, an elephant and a cricket ball have same kinetic energies. Which of

these will have greater speed?

A) Car B) Elephant

C) Cricket ball D) All have same speed
. The type of energy derived from heated ground water is:

A) Tidal energy B) Geothermal energy

C) Hydroelectric energy D) Nuclear energy
. One unit of horsepower is equivalent to:

A) 756 watt B) 716 watt

C) 736 watt D) 746 watt

. A practical engine cannot have an efficiency equal or greater than:

A)0O B) 0.5



C)0.8 D)1

8. When a body falls freely under gravity, its mechanical energy:
A) Increases B) Decreases
C) Remains constant D) Becomes zero

9. A body has zero kinetic energy. Which statement must be true?

A) It has no energy B) It is at rest

C) It has no mass D) It has zero potential energy
10. A ball is thrown upward. At the highest point:

A) Kinetic energy is maximum B) Potential energy is minimum

C) Kinetic energy is zero D) Total energy is zero



8.

9.

Section II: Short Answer Questions

. A car has kinetic energy K.E. If its velocity is tripled and mass is halved,

by what factor its kinetic energy would change?

. Can the kinetic energy of a body ever be negative? Justify your answer.

. While playing cricket at a street, the ball smashes a window pane.

Describe the energy changes in this event.

. A man rowing boat upstream is at rest with respect to the shore. Is he

doing work?

. Differentiate between renewable and non-renewable energy sources.

. Awoman runs up a flight of stairs. The gain in her gravitational potential

energy is 4500 J. If she runs up the same stairs with twice the speed, what

will be her gain in potential energy?

. An LED light bulb has efficiency of 80%. Does it violate conservation of

energy principle?
A perpetual engine has an efficiency equal to 1. Why it will not work?

How can increasing the power of a machine impact its energy

consumption?

10. Will we eventually rely entirely on renewable energy sources? Why or

why not?



Section II1: Extensive Answer Questions

. What is kinetic energy? Derive its expression by using graphical analysis.
. What is potential energy? Show that gravitational potential energy is
equal to the product of mass ‘m’, gravitational field strength ‘g’ and
height ‘h’.

. State the law of conservation of energy. Explain it with the help of an
example of a body falling from a certain height in terms of its potential
energy and Kinetic energy.

. Explain what is meant by efficiency of a machine. How is it calculated?
Write the formula in terms of power.

. Under what conditions work done on the body is maximum and

minimum.



Section IV: Numerical Problems

. A ball of mass 5 kg is thrown upward with velocity of 12 ms™1, find:

(a) Maximum Height

(b) Potential Energy at Maximum Height

. Agirlis swinging on a swing. At the lowest point of her swing, sheis 1.2 m
from the ground, and at the highest point she is 2. 0 m from the ground.
What is her maximum velocity?

. A person pushes a lawn mower with a force of 50 N making an angle of
45° with horizontal. If the power is moved through a distance of 20 m,
how much work is done?

. A 40 kg boy runs up-stair 10 m high in 8 s. What power he developed?

. A 2 hp electric motor gives energy to a system that lifts a load of 100 kg
to height of 10 m in 1.5 s. Calculate

(a) Input (work done by motor on system)

(b) Output (load lifted by system)

(c) Efficiency of the system.

. A2.0Kkgrockis dropped from 20 m tall building. What is the kinetic and

gravitational potential energy when the rock has fallen 15 m.



