Pioneer Education - The Best Way To Success

IIT – JEE | NTSE |Olympiads Classes

Topic: Circles
Chapter Flowchart
The Chapter Flowcharts give you the gist of the chapter flow in a single glance.

Circles
A circle is the collection of all those points in a plane, which are equidistant from a fixed
point in the plane.
There is one and only one circle passing through three non-collinear points.

Circles having same centre and different radii are said to be
concentric circles.

A line segment joining any two points on
a circle is known as a chord of the circle.

Results

Equal chords of a circle (or
of congruent circles) subtend
equal angles at the centre.
If the angles subtended by two
chords of a circle (or of
congruent circles) at the centre
(or centres) are equal then the
chords are equal.

The perpendicular drawn from
the centre of the circle to a chord
bisects the chord.
The line drawn
through the centre of a
circle to bisect a chord is
perpendicular to the
chord.

Equal chords of a circle
(or of congruent circles) are
equidistant from the centre
(or corresponding centres)
Chords equidistant from
the centre of a circle are equal in
length.

The angle subtended by
an arc at the centre is double the
angle subtended by it at any
point on the remaining part of the
circle.
Angles in the same segment of a
circle are equal.
The angle in a semicircle is right
angle.

If two arcs of a circle are congruent, then their
corresponding chords are equal and conversely if two
chords of a circle are equal, then their corresponding arcs
are congruent.
If two circles intersect in two points, then the line through the
centres is perpendicular to the common chord.
Congruent arcs of a circle subtend equal
angles at the centre.
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The sum of either pair of
opposite angles of a cyclic
0
quadrilateral is 180 .

Cyclic Quadrilateral
If all vertices of a quadrilateral lie on a circle, it
is called a cyclic quadrilateral.

If the sum of a pair of opposite
0
angles of a quadrilateral is 180 , then
the quadrilateral is cyclic.
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If a line segment joining two
points subtends equal angles
at two other points lying on the
same side of the line, the four
points are concyclic.

Revision Question Bank
Subjective Type Questions
1.

In fig, find the value of x and y.

2.

In fig,

3.

In fig, O is the centre of a circle, find the value of x.

4.

In fig, A, B, C and D are four points on a circle. AC and BD intersect at point E such that
and ECD = 200. Find BAC.

AOC = 1200. Find

BDC .
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5.

In fig, a line intersect two concentric circles with centre O at A, B, C and D, Prove that AB = CD.

6.

In fig, RS is diameter of the circle, NM is parallel to RS and

7.

In fig, AB is a diameter of the circle, CD is a chord equal to the radius of the circle. AC and BD when
extended intersect at point E. Prove that AEB = 600.

8.

Prove that the angle subtended by an arc at the centre is double the angle subtended by it at any point
on the remaining part of the circle.
Let the vertex of an angle ABC be located outside a circle and let the sides of the angle intersect equal
chords AD and CE with the circle. Prove that ABC is equal to half the difference of the angles
subtended by the chords AC and DE at the centre.

9.

MRS = 290, find

RNM.

10. Bisectors of angles A, B and C of a triangle ABC intersects its circumcircle at D, E and F respectively.
A
, 900
2
Answers

Prove that angles of triangle DEF are 900

1. x = 250, y = 1300

2. 300

4.

6.

BAC = 1100

B
C
.
and 900
2
2

3. x = 500

RNM = 1190
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Previous Years Question Bank
1.

2.
3.

4.

5.

6.
7.

In the given figure 1, ABCD is a cyclic quadrilateral. If
of DAE and ADB.

BCD=1100 and

ABD = 600, find the measures
[CBSE Board, 2016-17]

Fig, 1
Fig, 2
In the given figure 2, O is the centre of the circle and

AOB = 1100. Find the values of x, y , z.
[CBSE Board, 2016-17]
In the given figure 3, O is the centre of a circle of radius r cm, OP and OQ are perpendicular to AB and
CD respectively and PQ = 1cm. If AB CD, AB = 6cm and CD = 8cm, determine r.[CBSE Board, 2016-17]

Fig. 3
Fig. 4
In the given figure 4, O is the centre of the circle, OL is perpendicular to AB and OM is perpendicular to
CB. If OAB = OCB, then prove that AB = CB.
[CBSE Board, 2016-17]
In the given figure 5, O is the centre of the circle passing through the points A, B, C and D and DC is
produced to a point E. If BCE = 850, find BAD and BOD.
[CBSE Board, 2016-17]

Fig. 5
Fig. 6
Fig. 7
In the given figure 6, ABCD is a cyclic quadrilateral in which AE is drawn parallel to CD and BA is
produced to F. If ABC = 700 and FAE = 300, find BCD.
[CBSE Board, 2016-17]
In the given figure 7, O is the centre of the circle. Find the value of x.
[CBSE Board, 2016-17]
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8.

9.
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In the figure 8, AB and CD are two chords of a circle with centre O, intersecting each other at P when
produced such that MP = NP. If OM AB and ON DC, show that AB = CD.
[CBSE Board, 2016-17]

Fig. 8
Fig. 9
Fig. 10
In the given figure 9, AB and AC are two chords of a circle whose centre is O. If OD AB, OE AC and AO
bisects DAE, prove that ADE is an isosceles triangle and ABC = ACB. [CBSE Board, 2016-17]

10. In the given figure 10, O is the centre of the circle,

BAO

680. AC is diameter of the circle then find

the measure of BCO.
[CBSE Board, 2016-17]
11. In figure 11, two circles intersect at A and B and AC and AD are respectively the diameters of the circles.
Prove that C, B and D are collinear.
[CBSE Board, 2016-17]

Fig. 11
Fig. 13
12. ABCD is a cyclic quadrilateral whose diagonals intersect at E. If DBC = 700, BAC = 300, find BCD.
Further. If AB = BC, find ECD.
[CBSE Board, 2016-17]
13. Two concentric circles, shown in the given figure 13, have a common centre O. A line l intersects the
1
outer circle at A and B and the inner circle at C and D. If AB = x and CD = y, prove that AC = BD= (x – y).
2
[CBSE Board, 2016-17]
14. In the figure 14 two circles with centres P and Q intersect at R and S. Prove that PRQ = PSQ.
[CBSE Board, 2016-17]

Fig. 14
Fig. 15
15. In the given figure 15, O is the centre of the circle and chords AC and BD intersect at P such that
APB = 1200 and PBC = 150. Find the value of ADB.
[CBSE Board, 2016-17]
16. In the figure, AB and CD are two chords of a circle with centre O, intersecting each other at P when
produced such that MP = NP. If OM AB and ON DC, show that AB = CD.
[CBSE Board, 2016-17]
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17. In the given figure 17, ABCD is a cyclic quadrilateral with

BAD = 1000,

ADC = 850,

BCD = y0. Find x and y.

[CBSE Board, 2016,17]

Fig. 17

Fig. 18

Fig. 20

18. In the given figure 18, O is the centre of the circle,
measure of

ABC = x0 and

ADC = 1100 and chord BC = chord BE. Find the

CBE.

[CBSE Board, 2015-16]

19. Prove that the angle subtended by an arc of a circle at the centre is double the angle subtended by it at
any point on the remaining part of the circle.

[CBSE Board, 2015,16]

20. In the given figure 20, AB and CD are two chords of a circle with centre O. if

AOB = 1100 and

COD =

1100, find the length of CP, given that AB = 8 cm and OP is perpendicular to CD [CBSE Board, 2015-16]
21. In the figure 21, if O is the centre of the circle, PQR is an isosceles triangle with PQ = PR and
400, find the measures of

Fig. 21

QSR,

QTR and

QOR.

Fig. 22

[CBSE Board, 2015-16]

Fig. 23

22. In the given figure 22, ABCD is a cyclic quadrilateral and O is the centre of the circle. If
x = 2y, find the values of x, y and z. Also find

PQR =

AOC.

CBQ = 600, and

[CBSE Board, 2015-16]

23. In the figure 23, O is the centre of a circle, BC is its chord and A is any point on the circle.
OBC = b, find a + b.
24. Prove that equal chords of a circle are equidistant from the centre.
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25. In the given figure 25, O is the centre of circle. AC and BC are two equal chords of the circle.
If

AOD=600; find the measure of

Fig. 25

CBD.

[CBSE Board, 2014-15]

Fig. 27

Fig. 28

26. Find the length of the chord which is at a distance of 9 cm from the centre of a circle of radius 15 cm.
[CBSE Board, 2014-15]
27. In the figure 27, if O is the circumcerftre of a

ABC and OD

BC, prove that

BOD =

A.

[CBSE Board, 2014-15]
28. In the given figure 28,

A=70°,

ABC = 80° and O is the centre of the circle. Find

BOD.

DPC

BQC and

[CBSE Board, 2014-15]

29. In fig. 29, a circle with Centre O is drawn and

BAC=500, find x.

Fig. 29
Fig. 31
30. Equal chords of a circle subtend equal angles at the centre.

[CBSE Board, 2014-15]

Fig. 32
[CBSE Board, 2014,17]

31. In the given figure 31, O is the centre of the circle with chords AP and BP being produced to R and Q
respectively. If

QPR = 350, find the measure of

AOB.

[CBSE Board, 2013-14]

32. In an isosceles triangle ABC with AB = AC, a circle passing through B and C intersects the sides AB and
AC at D and E respectively as shown in figure 32. Prove that DE is parallel to side BC.
[CBSE Board, 2013-14]
33. Prove that the joining centers of two intersecting circle subtends equal angles at the two points of
intersection.

[CBSE Board, 2012-13]

34. In fig 34, PQRS is a cyclic quadrilateral. Find measure of each angle of it.

Fig. 34

Fig. 35

[CBSE Board, 2012-13]

Fig. 36
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35. In the given figure 35, two circles intersect each other at A and B. The centre of the smaller circle is O
and lies on the larger circle. If PAC and PBD are straight lines and

APB = 700, find

ADB.

AOB,

ACB and

[CBSE Board, 2012-13]

36. In fig 36, O is the centre of the circle. If reflex

AOC = 2300 then find the value of x.
[CBSE Board, 2011-12]

(a) 650

(b) 500

37. In fig 37, a circle with centre at O is given. If

(c) 1300
ABO = 200 and

(d) 1150
ACO = 350, then find the value of x.
[CBSE Board, 2011-12]

Fig. 37
38. In fig 44, PQ and QR are chords of a circle equidistant from the centre O. Prove that the diameter
passing through Q bisects

PQR. Also, prove that PQ = PR.

[CBSE Board, 2011-12]

39. P is any point on the chord BC of a circle such that AB = AP. Prove that CP = CQ. See fig 45.
[CBSE Board, 2011-12]
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Chapter Test
Maximum Marks: 30
1.

In fig 1, AC is the diameter of the circle. If

Fig. 1
2.

Fig.2

BAC = 680, then find

BCA.

[2]

Fig.6

In fig 2, O is the centre of the circle. The angle subtended by the arc BCD at the centre is 1400. BC is
produce to P. Find

3.

Maximum Time: 1 hour

DCP .

[2]

Find the length of the chord which is at a distance of 12 cm from the centre of a circle of radius 13 cm.
[2]

4.

Equal chords of a circle subtend equal angles at the centre. Prove it.

[3]

5.

If two non-parallel sides of a trapezium are equal, prove that it is cyclic.

[3]

6.

In the figure 6, OS is perpendicular to the chord PQ of a circle whose centre is O. If QR is diameter, show
that PR = 2(OS).

7.

[3]

In a given figure 7, a straight line l passes through the centre O of the circle bisects the chords AB & CD.
Prove that AB||CD.

8.

[3]

Prove that the angle subtended by an arc at the centre is double the angle subtended by it at any point
on the remaining part of the circle.

9.

[4]

In fig 9, two circles with centres at A and B intersect each other at points P and Q. Prove that the line
joining the centres (AB) bisects the common chord (PQ) at right angles.

10. In figure 10, O is the centre of the circle,

[4]

BCO = 300, DO is perpendicular to AP and AP is

perpendicular to BC. Find x and y.
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Topic: Work And Energy
Chapter Flowchart
The Chapter Flowcharts give you the gist of the chapter flow in a single glance.

Work

Energy

Work done on an object is defined as
the magnitude of force (F) multiplied
by distance moved (s) by the object
in the direction of the applied force.
W=F S.
If displacement is 0, work done will
also be 0.
Work has only magnitude and no
direction.
Work done by a force can be either
positive or negative.

Power

Kinetic Energy (K.E.)

Rate of doing work
or rate of transfer of
energy.

Energy possessed by
an object by virtue of
its motion
Kinetic energy of a
body of mass (m)
moving with a certain
velocity (v) is equal to
the work done on it to
make it acquire that
velocity.
Kinetic energy

work
Time
W
or, P =
T
Power =

SI Unit
Watt (W)
1 watt =

Defined as the capability to do work.
Object which does the work loses
energy and the object on which the
work is done gains energy.
SI Unit: Joule (J).
Various forms of energy: mechanical
energy, heat energy, chemical
energy, electrical energy and light
energy.

EK=

1joule
1second

1
mv 2
2

Commercial
Unit Energy
Kilowatt hour (kWh)
Energy used in 1 hour
at the rate of 1 kW is
called 1 kWh.
6
1kWh = 3.6 10 J.
1unit = 1kWh.

Potential Energy (P.E.)
Energy possessed by
an object by virtue of
its position or
configuration.
Gravitational
potential energy:
Work done in raising
an object from the
ground to a point
above the ground
against gravity.
Potential energy,
EP = mgh.

1 kW = 1000 W.

Law of Conservation of Energy

SI Unit
1 Joule (J)
1 Joule= 1 newton
metre

1

According to the law of conservation of energy, energy can only
be transformed form one form to another; it can neither be
created nor destroyed. The total energy before and after the
transformation always remains contstant.
K.E. + PE. = constant.
Sum of K.E. and PE. of an object is its total mechanical energy.
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Revision Question Bank
1.

Calculate the work done by a passenger on a platform carrying a box of 30 kg.

2.

What is the kinetic energy of a ball of mass 0.1 kg, when it is thrown with a speed of15 ms–1?

3.

If the speed of a particle is increased four times. How will its kinetic energy be affected?

4.

What change should be effected in the velocity of a body to maintain the same kinetic energy if its
mass is increased four times?

5.

What is the kinetic energy of a body of mass 100g having a momentum of 2000g cm/s?

6.

Two bodies A and B of masses 1 kg and 4 kg respectively have equal linear momentum. Find the ratio of
their kinetic energies.

7.

A bullet of mass 5 g travels with a speed of 500 ms–1. If it penetrates a fixed target which offers a constant
resistive force of 1000 N to the motion of the bullet, find
(i) the initial K.E. of the bullet.
(ii) the distance through which the bullet has penetrated.

8.

A man drops a 10 kg rock from the top of a 5 m ladder. What is the kinetic energy when it reaches the
ground? What is its speed just before it hits the ground ?

9.

A body of mass 2 kg is dropped from the top of a tower of height 100 m. If the acceleration due to gravity
is 10 ms–2, calculate its K.E. at the end of 5 seconds.

10. A body of mass 2 kg initially at rest is moved by a horizontal force of 0.5 N on a smooth frictionless
table. Obtain the work done by the force in 8 s and show that this equals the change in kinetic energy of
the body.
Answers
1. Zero

2. 11.25 J

3. Increased by 16 times

4. Velocity should be decreased by 2 times.
5. 2 10–3J
6. 4:1
7. 625 J
8. (i)500J (ii) 10 m/s
9. Zero
10. (i) 4J (ii) work-energy theorem.
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MCQ’s [Practical Based Questions]
EXPERIMENT: To verify laws of reflection of sound

1.

The sound of the stop clock received in the ear while doing the experiment to verify the laws of
reflection of sound should be :
(a) the direct sound from the clock.
(b) the sound received through the pipe after reflection from the reflection surface.
(c) the sound reflected from the ceiling of the laboratory.
(d) both (a) and (b).

2.

3.

[CBSE Board, 2013-14]

A stethoscope utilizes the principle of
(a) refraction of sound

(b) reflection of sound

(c) conservation of energy

(d) reverberation of sound

[CBSE Board, 2013-14]

While performing the experiment "Verification of the laws of reflection of sound", the precaution which
is not correct is :

[CBSE Board, 2013-14]

(a) The two pipes should be sufficiently long. (b) The table top should be horizontal.
(c) Ear should not be placed close to the pipe. (d) The reflecting surface should be smooth and hard.
4.

While doing expression on verifying the law of reflection of sound, four students measured tin angles
Zi and

r as shown in the diagram below. The correct measurement of the angle o incidence and angle

of reflection has been done by student.

(a) A
5.

(b) B

[CBSE Board 2011-12]

(c) C

(d) D

For doing Ms experiment on verifying the laws of reflection of sound, a student sets up his apparatus as
shown. The experiment is more likely get performed successfully if die screen shown is a

(a) well polished plane mirror.

(b) wooden board with many holes in it.

(c) a foam padded board.

(d) a sheet of pure white cloth.
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Along which of the following four directions OA, OB, OC and OD a narrow tube be placed so mat the
ticking of a clock placed at P is heard the loudest after being reflected from the reflecting surface ?
[CBSE Board, 2011-12]

(a) OA
7.

(b) OB

(c) OC

(d) OD

Choose the correct statement out of the following:

[CBSE Board, 2011-12]

(a) Sound can be reflected but light cannot be reflected.
(b) Light can be reflected but sound cannot be reflected.
(c) Sound and light both can be reflected but laws of reflection are different for them.
(d) Sound and light both are reflected and two laws of reflection are same for both.
8.

Suppose you have following material available in your school laboratory :

[CBSE Board, 2011-12]

(A) An intense pointed source of sound

(B) An intense and broad source of sound

(C) A sharp pointed sound detector

(D) A well polished metallic sheet

(E) Two thin hollow cardboard tubes

(F) A thick thermocol sheet

You can perform the experiment on verifying the laws of reflection of sound successfully without using :
(a) A and F
9.

(b) B and D

(c) B and E

(d) only B

A laboratory had the following apparatus available in it:
(A) Two thin hollow wooden tubes.

(B) An intense and broad source of sound,

(C) An intense, pointed source of sound.

(D) A sharp pointed detector of sound.

(E) A well polished metal sheet.

(F) A white painted thermocol sheet.

A student can do his experiment on verification of laws of reflection of sound successfully by choosing
the apparatus labelled as
(a) A, C, D, E

[CBSE Board, 2011-12]
(b) A, C, E

(c) A,B,D,E

(d) A, C and D

10. While performing an experiment on verifying the laws of reflection of sound, the 'reflected sound' can
be detected better by keeping one ear :
(a) near the end of the tube and keeping the other ear closed.
(b) near the end of the tube and keeping the other ear open.
(c) at about 5 cm from the end of the tube and keeping the other ear closed.
(d) at about 5 cm from the end of the tube and keeping the other ear open. [CBSE Board 2009-2012]
Answers
1.
b
2.
b
3.
c
4.
a
5.
a
6.
c
7.
d
8.
d
9.
a
10.
a
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Previous Years Question Bank
1.

In a house 3 bulbs of 25W each are used for 5hours a day calculate the units of electricity consumed in a
month of 31 days. Also find the total expenditure if 1 unit of electricity costs Rs 2.50.
[CBSE Board, 2016-17]
2. Ritwick’s family received a heavy electricity bill and decided not to pay it. His friend Sujoy explained
them the importance of paying all bills on time and suggested some methods to reduce the units
consumed in future.
[CBSE Board, 2016-17]
(i) Write the commercial unit of Electrical energy.
(ii) What is its relation with the SI unit of energy?
(iii) What values of Sujoy do you observe from his suggestions?
(iv) List any two ways you practice at home to save electricity.
3. (a) Define potential energy of an object.
[CBSE Board, 2016-17]
(b) Derive an expression for the potential energy of an object of mass ‘m’ raised to height ‘h’.
(c) Compare the potential energies of two objects of equal mass raised to heights h and 1.5 h
respectively.
4. (a) A woman draws water from a well of 15m depth in 15s. If the mass of her bucket drawn is 10kg,
calculate the power used by her.
[CBSE Board, 2016-17]
(b) When an arrow is shot from a bow, from whose will the arrow acquire its kinetic Energy?
5. Simran’s teacher elaborated upon the advantages and disadvantages of constructing a dam. She also
told that the energy possessed by water falling from a height is used for generating electricity. Simran
participated in the discussion and explained about her visit with her father to a hydroelectric power
station.
[CBSE Board, 2016-17]
(i) Write the energy transformation possessed by water falling from a height.
(ii) What do you infer about Simran’s qualities from her discussion?
(iii) What is the S.I. unit of energy?
6. A truck of mass 1800 kg is moving with a speed of 54 km/h when brakes are applied it stops with
uniform negative acceleration at a distance of 200 m. Calculate the force applied by the brakes of the
truck and the work done before stopping.
[CBSE Board, 2016-17]
7. Hiten received a heavy electricity bill. His friend suggested him some ways to cut down on the high
electricity units consumption. Hiten followed those suggestions and was able to cut down on the
expenditure.
[CBSE Board, 2016-17]
(a) Suggest any two ways which help in saving electricity.
(b) What can you learn from the behaviour of his friend?
8. Name two forms of mechanical energy. Define them and give their SI units. Find the energy of a body of
mass 35 kg moving with a velocity of 15 m/s.
[CBSE Board, 2016-17]
9. Define work . Give SI unit of work. Calculate the work done in pushing an iron block through a distance
of 4.5 m against the force of friction equal to 200 N. Also state the type of work done.
[CBSE Board, 2016-17]
10. An old man was standing on a bus stand carrying a very heavy luggage. Saurabh was looking at the old
man and finding him uncomfortable, requested him to put down the luggage and helped him in doing
so.
(a) Did the old man do any work while holding the luggage?
[CBSE Board, 2016-17]
(b) Derive the equation for work done against gravity?
(c) Which side of Saurabh’s nature is reflected by his feelings towards old man?
Pioneer Education| SCO 320, Sector 40–D, Chandigarh +91-9815527721, 0172-4617721
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11. (a) State the law of conservation of energy.
[CBSE Board, 2016-17]
(b) Name any two forms of mechanical energy.
(c) Give three examples of transformation of energy to show that solar energy provides different forms
of energy.
12. A man whose weight is 500 N moves up 15 steps each of height 15 cm in 40 seconds of time. Calculate
the power used in climbing those stairs.
[CBSE Board, 2016-17]
13. Shyam goes to his office which is 6km from his house, by carpooling with a friend. His friend drives the
car at the constant speed of 40 km/hr.
[CBSE Board, 2016-17]
(a) State values shown by Shyam and his friend?
(b) Explain energy transformation takes place when fuel is burnt and car starts running?
(c) What is the advantage of driving the car at constant speed of 40 km/hr?
14. Name and define the S.I. unit and commercial unit of energy. Establish a relationship between the two.
[CBSE Board, 2016,17]
15. Swastik and Nirbhay were playing in a garden with a catapult. Nirbhay aimed at a squirrel on a branch
of a true and tried to kill it, while Swastik prevented him from doing so. During their argument, the
stone got released and fell a few meters away.
[CBSE Board, 2016-17]
(a) Name the energy possessed by the stretched string of the catapult.
(b) Name the energy transformation involved when the stone is thrown.
(c) Why Swastik stopped Nirbhay from aiming at the squirrel? What do we learn from him?
16. (a) Write an expression for kinetic energy of an object with mass a moving with uniform speed v. State
its SI unit.
[CBSE Board, 2016-17]
(b) Keeping the velocity same of the mass of the object is haved of its limitation value, find the ratio of
changed kinetic energy to the original kinetic energy.
(c) Keeping the mass same of the velocity of the object is reduced of half its limited velocity, find the
ratio of changed kinetic energy to the original kinetic energy.
17. (a) Define Power. Write its SI unit.
[CBSE Board, 2016-17]
(b) Compute the power required by a man to move a 10kg mass to change the speed from 10 m/s to
20m/s in 5 sec.
18. (a) Find the ratio of changed potential energy to the original potential energy if the mass of the object is
halved.
[CBSE Board, 2016-17]
(b) Find the ratio of changed potential energy to the original potential energy if the object is now placed
at half of its original height from the ground.
19. Define power. State commercial unit and SI unit of electrical energy. An electric heater of 400 W works
for 2 hours. Find the electrical energy units consumed in a day?
[CBSE Board, 2016-17]
20. State the mathematical expressions for kinetic energy and potential energy. Give two example where an
object possesses both type of energy.
[CBSE Board, 2015-16]
21. An object when falls from rest possesses 400 J of kinetic energy at the end of 2 seconds. Calculate the
mass of the object.
[CBSE Board, 2015-16]
22. Rahul and younger brother Rohan went to see Dussehra fair. Rahul purchased a bow and arrow there
and tried to aim but, the arrow fell on the ground just below. Then Rahul told him to stretch the string
and then release. Rohan did the same and was able to release the arrow to a good distance?
(i) What type of energy is possessed by the stretched string?
[CBSE Board, 2015-16]
(ii) How did the arrow gain Kinetic energy?
(iii) What characteristic value of Rahul and Rohan did you notice?
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23. (a) Define work. Give SI unit of work done. Write an expression for positive work done.
(b) Calculate the work done in pushing a cart through a distance of 50m against the force of friction
equal to 250 N. Also state the type of work done.
(c) What will be the work done, if displacement of the object is perpendicular to the direction of force?
(d) When an object moves on a circular path, what will be work done?
[CBSE Board, 2015-16]
3
24. (a) Water is falling on the blades of a turbine at the rate of 6 × 10 kg per minute. The height of the fall is
10 m. Calculate the power given to the turbine. Take g = 10 ms-2
(b) A driver speed-up his vehicle when he moves up a hill. Give reason.
[CBSE Board, 2015-16]
25. A man has power of 90 W and mass 60kg runs up a staircase in 40 seconds. If each step of staircase is
20cm high, calculate the number of steps.
[CBSE Board, 2016,17]
26. Name two forms of mechanical energy. Define them and give their SI units. Find the energy of a body of
mass 35 kg moving with a velocity of 15 ms-1.
[CBSE Board, 2015-16]
27. Compare the kinetic energies of two objects of masses 10 kg and 50kg respectively but having same
momentum.
[CBSE Board, 2015-16]
28. A body of mass 3 kg is thrown vertically up wards with an initial velocity of 20 m/s what will be its
potential energy at the end c f 2s? (take g = 10m/s2).
[CBSE Board, 2014-15]
29. Calculate the kinetic energy of a body of mass 200 kg moving with a velocity of 36 km/h.
(take g = 10m/s2).
[CBSE Board, 2014-15]
30. Calculate the work required to be done to stop a car of 1200 kg moving at a speed of 54km/h.
[CBSE Board, 2014-15]
31. A gunny bag that weights 20 kg is raised to a height h. Find the h if the potential energy at h is 1500 J?
(take g = 9.8 m/s2) points).
[CBSE Board, 2014-15]
32. A car of mass 500 kg is moving with a speed of 36 km/h. When brakes are applied it stops with uniform
negative acceleration at a distance of 150 m. Calculate the force applied by the brakes of the car and the
work done before stopping.
[CBSE Board, 2014-15]
33. Calculate the work done by the force of gravity when a 30 kg child falls from the top of a 6 m high wall.
(Given g = 10m/s2)
[Dev samaj-2014-15]
34. (a) State Law of conservation of energy.
[CBSE Board, 2014-15]
(b) Name the type of energy possessed by the following :
(i) Stretched string of a bow
(ii) Rolling stone
35. Define the work done by a constant force. Write its SI unit and define this unit. A 3000 kg truck moving
at a speed of 72km/h' stops after covering some distance. The force applied by brakes is 24000 N.
Compute the distance covered and work done by this force.
[CBSE Board, 2014-15]
36. A man drops a stone of mass 2 kg from the top of a building of height 15 m When it reaches the ground,
rind its kinetic energy, (taken g = 9.8 m/s2)
[CBSE Board, 2014-15]
37. Define power. Write commercial unit and SI unit of electrical energy. An electrical geyser of 1.5 KW
works for 2 hours. Find the electrical energy units consumed in a day.
[CBSE Board, 2014-15]
38. Name the type of energy possessed by a moving object. Write its SI unit. Derive the expression for this
energy for an object moving with velocity v and having mass m.
[CBSE Board, 2014-15]
39. In a house 5 bulbs of 25 W each are used for 6 houses a day calculate the units of electricity consumed
in a month of 30 days. Also, find the expenditure if 1 unit electricity costs Rupees 1.50.
[CBSE Board, 2014-15]
40. Define work. Write an expression for work in terms of force and displacement. State SI units of work
done.
[CBSE Board, 2014-15]
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41. A car is moving on a levelled road and gets its velocity doubled. In this process :
(a) how would the potential energy of the car change.
[CBSE Board, 2014-15]
(b) how would the kinetic energy of the car change.
(c) how will its momentum change ? Give reasons for your answer.
42. A rocket of mass m is moving with a velocity v. If its velocity becomes three times calculate the change
in its kinetic energy.
[CBSE Board, 2014-15]
43. An object of mass 2kg is dropped from a height of 20m. What will be the kinetic energy of the object
when it is at a height of 10m from the ground?
[CBSE Board, 2014-15]
44. In a given house a bulb of 60W is used for 6h, a geyser of 2000W is used for 1/2 h and an exhaust fan of
70W is used for 6h per day. What will be the energy consumed in the month of June.
[CBSE Board, 2014-15]
45. What do you mean by power? Give its formula and S.I. unit. On what factors the power depends? Two
persons A and B complete the same work in different times. If the time taken by A is more than that of
B, which has higher power?
[CBSE Board, 2014-15]
46. How is the power related to the speed at which a body can be lifted? How many kilograms will a man
working at the power of 100 W, be able to lift at constant speed of 1 m/s vertically?
(g = 10m /s2).
[CBSE Board, 2014-15]
47. Define potential energy. Write an expression for potential energy and the SI unit of potential energy. A
man of mass 75 kg lifts a load to a height of 5 m. The same load was carried by a young boy of weight 40
kg to the same height Find the ratio of work done by the two. Find the ratio* of the potential energies
possessed by the man and the boy if they are standing at a height of 50 m. (take g = 10m/s2)
[CBSE Board, 2015,17]
48. Find the velocity of a body of mass 100 g having a kinetic energy of 20J.
[CBSE Board, 2013-14]
49. Rohan takes a toy car and winds it using it key. It moves.
[CBSE Board, 2013-14]
(a) from where does it acquire energy?
(b) does the energy acquired depend on the number of windings?
50. Predict the type of energy transformation taking place-in the following:
[CBSE Board, 2013-14]
(a) Hydroelectric power station
(b) Solar battery
(c) Steam engine
51. Compare the power at which each of the following is moving upwards against the force of
the gravity. (g= 10 ms –2)
[CBSE Board, 2013-14]
–1
(a)A butterfly of mass 1.0g that flies upwards at the rate of 0.5 ms
(b) A 250g squirrel climbing up a tree at the rate of 0.5 ms–1
52. Distinguish between Power and Energy. The potential energy of freely falling body decreases
progressively. Does this violate the law of conservation of energy? Justify your answer with suitable
explanation at all points and a mathematical expression.
[CBSE Board, 2013-14]
53. Derive a relation between kinetic energy and momentum 'p' of an object having mass 'm' and moving
with velocity ' '.
[CBSE Board, 2013-14]
54. State law of conservation of energy. Provide the law of conservation of energy taking place when a
stone of mass m is thrown vertically downwards from a height h metres and attains a speed of v on
striking the ground.
[CBSE Board, 2013-14]
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Chapter Test
Maximum Marks: 30

Maximum Time: 1 hour

1.

Is it possible some force is acting on a body but still the work done is zero?

[1]

2.

An object of mass 40 kg. is raised to a height of 5 m above the ground. What is its potential energy? If
the object is allowed to fall, find its kinetic energy when it is half-way down.

[2]

3.

How are kinetic energy and momentum related?

[2]

4.

An object of mass, m is moving with a constant velocity v. How much work should be done on the

5.

object in order to bring the object to rest ?

[2]

What happens to the kinetic energy when :

[2]

(i) The mass of the body is doubled at constant velocity ?
(ii) The velocity of the body is doubled at constant mass?
(iii) The mass of the body is doubled nut the velocity is reduced to half ?
6.

Can any object have mechanical energy even if its momentum is zero? Explain.

[2]

7.

Can any object have momentum even if its mechanical energy is zero? Explain.

[2]

8.

A 150 kg car engine develops 500 W for each kg. What force does it exert in moving the car at a speed of
20 ms–1.

9.

[2]

Certain force acting on a 20 kg mass changes its velocity from 5 ms–1 to 3 ms–1. Calculate the work
done by the force.

[3]

10. A man of mass 60 kg runs up a flight of 30 steps in 15 seconds. If each step is 20 cm high, calculate the
power developed by the man. (Take g=10 m/s2).

[3]

11. If an electric iron 1200 W is used for 30 minute every day, find the electric energy consumed in the
month of April.

[3]

12. A girl having a mass of 35 kg sits on a trolley of mass 5 kg. The trolley is giving an initial velocity of 4
ms–1 by applying a force. The trolley comes to rest after traversing a distance of 16m.
(a) How much work is done on the trolley? (b) How much work is done by the girl?

[3]

13. The potential energy of a freely falling object decreases progressively. Does this violate the law of
conservation of energy ? Why?

[3]

Answers
p3
2. (i) 2000 J (ii) 1000 J
3. Ek=
4. Work-energy theorem
2m
5. Yes
6. No
7. 3750 N
8. 160 J
9. 75000 J
10. (i) Double (ii) Increased by 4 times (iii) Decreased by 2 times.
11. 18 kmh.
12. (a) 320 J (b) 0 J
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