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PREFACE

Target’s “Std. X: Science and Technology MCQs” is a complete, thorough, critically analysed and
extensively drafted book to offer students practice of Multiple Choice Questions (MCQs) with answers.

The book contains MCQs based on all the textual chapters of Science and Technology (Part 1 & 2).
The aim of this book is to provide conceptual preparedness to the students by giving them ample practice of
MCQs. It also gives them a hang of competitive examinations which are mostly MCQ-based. Complete
coverage of topics in this book ensures strong foundation of the subject. MCQs which are part of reduced
syllabus are marked as @to keep students focused on the preparation of topics/subtopics listed for the
examination to be held in year 2021-22.The Subtopic-wise segregation of each chapter of this book helps the
students to practice questions smoothly and as per their own pace.

Each chapter begins with a Synopsis which acts as a revision tool for the students in efficient form of
pointers, tables, charts etc. followed by Quick Review of the chapter.

Section of ‘Multiple Choice Questions’ consists of specially created and compiled MCQs as well as
textual MCQs and the MCQs appeared in previous board examination. The section is intended to fulfill
following objectives — to help students revise concepts as well as to prepare them for solving complex
questions which require strenuous effort and understanding of multiple-concepts. The assortment of MCQs is
a beautiful blend of straight forward, average and higher order thinking questions.

To aid students, Solutions are provided for difficult questions. ‘Caution’ is added to make students
watchful against commonly made mistakes. Also, ‘Connections’ are furnished to enable students perceive
the interlinking of concepts covered in different chapters and preparing them for possible coalition questions.

Topic Test along with solutions at the end of the chapter allows students to gauge their grasp of
chapter.

We hope that the book builds up necessary knowledge and skillset in the students and boost their
confidence required to succeed in the examination.

- Publisher
Edition: First

The journey to create a complete book is strewn with triumphs, failures and near misses. If you think we’ve
nearly missed something or want to applaud us for our triumphs, we’d love to hear from you.

Please write to us on: mail@targetpublications.org

A book affects eternity; one can never tell where its influence stops.

This reference book is transformative work based on textbook 'Science and Technology Part - 1 & 2; Reprint: 2020' published by the Maharashtra State Bureau of Textbook
Production and Curriculum Research, Pune. We the publishers are making this reference book which constitutes as fair use of textual contents which are transformed by
adding and elaborating, with a view to simplify the same to enable the students to understand, memorize and reproduce the same in examinations.

This work is purely inspired upon the course work as prescribed by the Maharashtra State Bureau of Textbook Production and Curriculum Research, Pune. Every care has
been taken in the publication of this reference book by the Authors while creating the contents. The Authors and the Publishers shall not be responsible for any loss or
damages caused to any person on account of errors or omissions which might have crept in or disagreement of any third party on the point of view expressed in the
reference book.

© reserved with the Publisher for all the contents created by our Authors.

No copyright is claimed in the textual contents which are presented as part of fair dealing with a view to provide best supplementary study material for the benefit of
students.
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Science and Technology (Part - 1)

1 Gravitation

Synopsis

1.1 Gravitation

Gravitation is a natural phenomenon by which all
things with mass or energy; including planets, stars,
galaxies, etc. are attracted to one another.

1.2 Circular motion and centripetal force

Centripetal force:

The force acting on any object moving in a circle and
directed towards the centre of the circle is called as
centripetal force.

Example: The planets revolve around the Sun due to
the centripetal force exerted on them by the Sun. The
direction of the force is towards the centre of the Sun.

1.3 Kepler’s laws

Kepler noticed that the motion of planets follows certain
laws. He stated three laws describing planetary motion.
These are known as Kepler’s laws and are given as:

1. Kepler’s first law: The orbit of a planet is an
ellipse with the Sun at one of the foci.

il Kepler’s second law: The line joining the
planet and the Sun sweeps equal areas in equal
intervals of time.

iii. Kepler’s third law: The square of orbital
period of revolution of a planet around the Sun
is directly proportional to the cube of the mean
distance of the planet from the Sun.

Mathematically it means, T* oc r
2

T
— = constant (K)
T

1.4 Newton’s universal law of gravitation

1. With the help of Kepler’s third law, Newton
concluded that the centripetal force acting on the
planet must be inversely proportional to the square
of the distance between the planet and the Sun and
hence, formulated theory of gravitation.

il. According to this theory, every object in the
Universe attracts every other object with a
definite force. This force is directly proportional
to the product of the masses of the two objects
and is inversely proportional to the square of the
distance between them.

iii.  Mathematically, the gravitational force between

. . G
any two objects is given by, F = w
T
Where,
G = universal gravitational constant

m,; and m; = mass of the two objects
r = distance between the two objects.

e ]

1 A GCAUTION 1\

Direction of gravitational force for the two
spherical bodies, is always along the line
joining the centres of the two bodies and the
distance between the centres is taken as r as
shown in the figure above.

Whereas, for mnon-spherical or irregular
shaped bodies, the direction of force is along
the line joining their centres of mass and r is
taken to be the distance between the two

\centres of mass. Y,

Gravitational constant (G):

1. The gravitational force acting between unit
masses kept at a unit distance away from each
other equals gravitational constant (G).

ii.  The SIvalue of G=6.67 x 107" Nm*/kg’.

Earth’ gravitational force:

1. The earth attracts every object near it towards
itself because of the gravitational force.
il. As the centre of mass of the earth is situated at

its centre, the gravitational force on any object
due to the earth is always directed towards the
centre of the earth.

iii. It is due to this force; an object falls vertically
downwards on the earth and the moon and the
satellites revolve around the earth.

1.5 Acceleration due to the gravitational force of
the Earth

1. The acceleration produced in a body under the
influence of the gravitational force of earth
alone is called acceleration due to gravity (g).

il. The direction of the acceleration due to gravity
is towards the centre of the earth i.e., vertically
downwards.

iii.  Factors upon which value of g depend are:

a. Shape of earth: The radius of the earth at the
poles is less than that at the equator. Hence, the
value of ‘g’ is highest at the poles (9.832 m/s)
and decreases slowly with decreasing latitude. It
is the lowest at the equator (9.78 m/s”).
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Height from the surface of the earth: value of
‘g’ decreases with increase in height.

Depth: The value of g is maximum on the
surface of the earth. As depth of an object
increases, the value of ‘g’ decreases. At the
centre of the earth, the value of ‘g’ becomes
Zero.

e A
A GCAUTION

1.7

Gravitational Potential
energy

Position

on ground 0

at height h from
surface

at height h from
surface

Escape velocity

G being universal gravitational constant has
fixed value and does not vary from place to
place. Whereas, g being acceleration due to
gravity, its value varies from place to place,
planet to planet.

il.

J

Mass and Weight:

Mass Weight

Weight is the force with
which the earth attracts
an object.

Mass is the quantity
of matter contained
in an object.

il.

Mass remains same
everywhere.

Weight of a body keeps
on changing from place
to place.

iil.

Weight is measured in
newton (N).

Mass is measured in
kilogram (kg).

iv.

Mass is a scalar a vector

quantity.

Weight is
quantity.

Mass of an object
can never be zero.

Weight of an object
becomes zero at the
centre of the earth.

1.6

Free fall

ii.

iil.

iv.

The motion of any object under the influence of
the force of gravity alone is called as free fall.
During free fall on the earth, the frictional force
due to air opposes the motion of the object and a
buoyant force also acts on the object. Hence,
true free fall is possible only in vacuum.

For a freely falling object, the velocity on
reaching the earth and the time taken for it can
be calculated by using Newton’s equations of
motion.

As, the moon and the artificial satellites are
moving only under the influence of the
gravitational field of the earth, they are in free
fall.

The free fall leads to weightlessness of space
travellers as well as object in the spacecraft.

Gravitational potential energy:

1.

ii.

iii.

Gravitational potential energy is energy an
object possesses because of its position in a
gravitational field.

This energy is relative and increases as with
increase in height from the surface of the earth.
For an object of mass m,

The minimum velocity with which a body should
be projected from the surface of a planet or moon,
so that it escapes from the gravitational influence
of the planet or moon is called as escape velocity.
The escape velocity is different for different
planets.

Formulae

il.

.

iil.

Kepler’s third law:

T ot

Where,

T = the period of revolution of a body,

r= the radius of orbit in which the body is
revolving.

2 3
Tl _(x
T2 r2
Where Ty, T, and ry, 1, are periodic times and

mean radii of the orbits of two planets around
the Sun respectively.

Gravitational force between two bodies:
Gmm
F=—-2
T
Where, m; and m, = masses of two bodies,
r = distance of separation between them,

G = universal gravitational constant

Fr?

mym,

Universal gravitational constant: G =

Acceleration due to gravity:

On the earth surface, g = e

Where, M = mass of the earth,
R =radius of the earth.

Weight of an object of mass m, W = mg

Kinematical equations of motion:

v=u+at ii. S:ut-&-%atz
v:=u’+ 2as
For a freely falling body:
.. 1
v =gt ii. h=—gt’
g 58
v> =2gh
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For a body thrown upwards:
i. u=-—gt

(negative sign indicates velocity is decreasing)

.. 1,
1i. h=ut— —gt
28

iii. u’=2gh

Escape velocity of a body (On the surface of
the earth):

Vese = /%4 = 2R

Values to remember

L . 1. Gravitational constant (G)=6.7 x 107" N1112/kg2
Where, u = initial velocity,
v = final velocity, 2. Standard Vazlue of acceleration due to gravity
. . (g)=9.8m/s
g = acceleration due to gravity, o
h = distance of the body from the surface Mass of the earth =6 x 10~ kg
of the earth 4. Radius of the earth=6.4 x 10° m
7. Potential energy of a body: Classification of physical quantities
. -GMm
. the earth’ face, P.E. =
! On the earth’s surface, Scalar Quantities Vector Quantities
Universal gravitational | Gravitational force,
il. At a height h from surface of earth, constant (QG), period of | centripetal force,
—GMm revolution (T), mass, | velocity, gravitational
PE.= o gravitational potential | acceleration (2),
energy. weight.

where, m = mass of the b

ody.

QUICK REVIEW

Kepler’s laws of planetary motion

'

}

Law of orbit

Law of areas

Law of period

e Planets orbit is an ellipse
with Sun at one of the foci.

e Line joining planet and Sun
sweeps equal areas in equal

time interval

e Square of orbital revolution of planet around
Sun is directly proportional to cube of mean
distance of the planet from sun.

e T « R’

Newton’s law of Gravitation

helped in formulating |

A

l Formulates

Gravitational force

To escape its
influence

Escape velocity

o F=G

Mm
rZ

l Gives rise to

Gravitational acceleration

Varies

oy - [2GM _ J2gR
Vesc = T -

GM
eg=—
r

l Gives rise to

Weight

e W=mg

»| Due to shape of the earth

e Value of ‘g’ is highest at
poles and lowest at equator.

With height

e Value of ‘g’ decreases with
increase in height

With depth

e Value of ‘g’ decreases with
increase in depth
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MULTIPLE CHOICE QUESTIONS
1.1  Gravitation 3. The earth rotates about the Sun in an elliptical
i orbit. At which point will its velocity be
1. A is necessary to change the speed as maximum?
well as the direction of motion of an object.
(A) force (B) inertia N
(C) momentum (D) motion A S C
1.2 Circular motion and centripetal force /
D
Q1. Force which is directed towards the centre of the
circle is . (A) AtA (B) AtB
(A) centrifugal force (©) AtC (D) AtD
(B) graV1Fat10nal force 4. The square of orbital period of revolution of a
(C)  centripetal force . )
D cular f planet around the Sun is directly proportional to
(D)  circular force the of the mean distance of the planet
Q2. A boy is whirling a stone tied to a string in a from the Sun.
horizontal circular path. If the string breaks, the (A) square root (B) cube root
stone (C) square (D) cube
(A) will move along a straight line towards . . .
the centre of the circular path. 5. According to Kepler, the pepod of revolution of
(B) will move along a straight line a planet (T) and its mean fhstance from the Sun
perpendicular to the circular path away g:)are{glz}ited by the equazg)n 2
from the boy. g = constant. 2r = constant.
(C) will move along a straight line tangential () Tr =constant. (D) T'r=constant.
to the circular path. 6.  The earth revolves round the Sun in one year. If
(D)  will continue to move in circular path. the distance between them becomes double, the
3. In which of the following cases centripetal force new period of revolution will be
is not experienced?_ (A) 1/2 year (B) 242 years
(A) Moon .I’CVOIVI.I’lg around the earth (C) 4 years (D) 8 years
(B) A vehicle taking a sharp turn ) o
(C) Stone tied to a string and rotating in a 1.4 Newton’s universal law of gravitation
circular path o . .
(D) Spacecraft getting launched from the 1. %:ZVV e(;fn gravitation gives the gravitational force
carth’s surface (A) the earth and a point mass only
4. What would happen to the moon if the earth (B) the earth and Sun only
stops exerting force of attraction on it? (C) any two bodies having some mass
(A) The moon w%ll collide on .the earth. (D) two charged bodies only
(B) The moon will keep orbiting the earth.
(C) The moon will go away from the carth. 2. The gravitationa.l force between two bodies is
(D) The moon will travel in a straight line directly proportional to the product of the
which is tangent to its orbit. masses of those bodies and is of the
13 Kepler’sl distance between them.
: epler's fTaws (A) inversely proportional to the square
1. The orbit of a planet is an with the Sun (B)  directly proportional to the square
at ) (C) inversely proportional to the cube
(A) circular, the centre (D) inversely proportional to the square root
(B) hyperbqllc, the centre ) 3. An apple falls from a tree because of
C bol f the f
(©) parabolic, onc ol the toct gravitational attraction between the earth and
(D) ellipse, one of the foci apple. If F; is the magnitude of force exerted by
2. Which of the following laws states that areal the earth on the apple and F, is the magnitude of
g

velocity of the planet remains constant?
(A) Newton’s law of gravitation.

(B) Kepler’s first law.

(C) Kepler’s second law.

(D) Kepler’s third law.

force exerted by apple on earth, then
(A) F;is very much greater than F,.
(B) F,is very much greater than F.
(C) F,isslightly greater than F,.
(D) F;andF; are equal.
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10.

The force of attraction between two-unit point
masses separated by a unit distance equals

(A) gravitational potential.

(B) acceleration due to gravity.

(C) gravitational field.

(D) universal gravitational constant.

If mass of one of two objects is doubled then the
gravitational force acting between the two is

(A) do;lbled (B)
(C) eight times (D)

four times
halved

When distance between two objects is decreased
by d times, the gravitational force between them
increases 4 times. The value of d is .
a2 ® 3 © 4 @O 38

For two balls of equal masses as shown in the
figure, the magnitude of gravitational force
between them is F.

In which of the conditions shown in the options
below, the gravitational force remains same i.e.,
F?

(A)
d
< 2 —p
(B) <; > <; )
< 2d >
©
d
< > >
(D) < : ) <:I >
The force is much weaker than other
forces in nature.
(A) gravitational (B) electromagnetic

(C) nuclear force (D) inter molecular

Which of the following is NOT a characteristic

of gravitational force?

(A) Gravitational force is always attractive.

(B) Gravitational force has a small range.

(C) Gravitational force does not depend upon
intervening medium.

(D) Gravitational force is a weak force.

Though the gravitational force is much weaker

than other forces in nature but it controls the

Universe because of the

(A) large distances between the planets, stars
and other constituents of the Universe.

(B) high value of G.

O11.

12.

13.

14.

15.

16.

17.

18.

(C) huge masses of planets, stars and other
constituents of the Universe.
(D) (A)and (C)

The tidal waves in the sea are primarily due to
gravitational effect of

(A) earth on the sea.

(B)  Sun on the earth.

(C) earth on the moon.

(D) moon on the earth.

The point inside or outside an object at which
the total mass of the object can be assumed to be
concentrated is termed as

(A) centre of gravity (B)
(C) centre of balance (D)

Which of the following statement is incorrect in

case of centre of mass?

(A) All the mass of the object is assumed to
be concentrated at the centre of mass.

(B) The centre of mass of any object is
always inside that object.

(C) The centre of mass of a spherical object
having uniform density is at its
geometrical centre.

(D) The centre of mass of any object having
uniform density is at its centroid.

focus
centre of mass

For bodies which are not spherical or having an
irregular shape, the direction of the force is
along the line joining their

(A) centre of masses (B) centres

(C) nearest edges (D) both (A) and (B)

In SI units, the value of G is equal to the
between two masses of 1 kg kept 1 m

apart.

(A) Kepler’s constant

(B) gravitational force

(C) acceleration due to gravity

(D) repulsive force

Which of the following is the S.I. unit of
universal gravitational constant?

(A) Nm/kg’ (B) Nm’kg

(C) Nm/kg (D) Nm%/kg’

The value of universal gravitational constant (G)
in SI unit is

(A)  6.673 x 107" Nm?*/ kg’

(B) 6.673 x 10" Nm/ kg

(C) 9.673 x 107" Nm/kg

(D) 9.673 x 10" Nm? kg’

Which of the following statements about the

gravitational constant is true?

(A) Itis a force.

(B) It depends on the distance between two
objects.

(C) It depends on the value of the masses.

(D) It does not depend on the nature of the
medium in which the bodies are kept.
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20.

Uniform circular motion is possible only

(A) when the body is constantly acted upon
by a force directed towards the centre of
the circle.

when the body is constantly acted upon
by a force perpendicular to the centre of
the circle.

when the body is not acted upon by any
force.

when the body is constantly acted upon

by any uniform force.

(B)

©
(D)

According to Newton’s law of motion, a
force acting on a body results in its acceleration.
(A) first (B) second
(C) third (D) zeroth

1.5 Acceleration due to the gravitational force of

the Earth

Q7.

The direction of the acceleration due to gravity
of any object is always

(A) vertically upwards
(B) away from the centre
(C) vertically downwards
(D) both (B) and (C)

A spherical planet far out in space has a mass
M, and diameter D,. A particle of mass m
falling freely near the surface of this planet will
experience acceleration due to gravity equal to
(A) GM,/D; (B) 4mGM,/D;

(C) 4GM,/ D} (D) GmM,/D;
The mass and diameter of a planet have twice

the value of the corresponding parameters of
earth. Acceleration due to gravity on the surface

of the planet is
(A) 9.8 m/s’ (B) 4.9 m/s’
(C) 980 m/s” (D) 19.6 m/s*

The value of acceleration due to gravity

(A) is same at the equator and poles.

(B) s least at the poles.

(C) s least at the equator.

(D) is maximum at the centre of the earth.

For an object at infinite distance from the earth,
the value of acceleration due to gravity (g) is
(A) maximum (B) 9.8 m/s®

(C)  9.73 m/s* (D)  zero

Value of acceleration due to gravity (g)
as we go deep inside the earth.

(A) decreases initially and later increases
(B) increases initially and later decreases
(C) decreases
(D) increases

According to Newton’s first law of motion,
higher the mass is the inertia.

(A) lower (B)  higher
(C) zero (D) double
03. When an object is taken from earth to the moon,
(A) its weight increases.
(B) its mass decreases.
(C) its weight remains unchanged.
(D) its mass remains unchanged.
09. If the gravitational attraction of the earth
suddenly disappears, then,
(A) weight of the body will become zero but
the mass will remain unchanged.
(B) weight of the body will remain unchanged
but the mass will become zero.
(C) Dboth mass as well as weight will be zero.
(D) neither mass nor weight will be zero.

10.  Where will it be profitable to purchase

1 kilogram sugar?
(A) Atpoles (B) Atequator
(C) At 45° latitude (D) At 40° latitude

11 On the , value of acceleration due to
gravity is 1/6 times that on the surface of the
earth.

(A) planet Mercury
(B) Sun

(C) moon

(D) Mars

12.  The value of g on moon is 1/6™ of its value on
the earth. If a person weighs 14 N on the moon’s
surface, then the weight of the person on earth’s
surface is
(A) 96N (B) 84N
(©) 62N (D) 54N

13.  If earth’s satellite is moved from one stable orbit
to a farther stable orbit, then which of the
following quantities increase?

(A) Potential energy.

(B) Gravitational acceleration.
(C) Gravitational force.

(D) All of the above.

14. What is the gravitational potential energy of an
object located 20,000 m above the earth’s
surface?

(A) U=-GMm/(20 km + RE)
(B) U=-GMm/(20,000 km + Rg)
(C©) U=-GMm/Rg
(D) U=-GMm/(Rg — 20 km)
1.6 Free fall
1. Acceleration of an object thrown upwards is

always taken
force of gravity.
(A) negative
(C) zero

as it moves against the

(B)
(D)

positive
infinite
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2. Medium in which true free fall is possible is (A) S5Ss (B) ©6s
. ) 2s (D) 4s
(A) vacuum (B) water .
(C) fluid (D) moist air 1.7 Escape velocity
Q3. When a feather and a heavy stone are dropped 1. Escape velocity of a satellite depends on the
from a same height at the same time in vacuum, (A) mass of the satellite
(A) they both will reach the earth at the same (B) radius of the orbit of the satellite
time (C) mass of the planet
(B) the feather will reach the earth first (D) all of the above.
(C) the stone will reach the earth first o )
(D) it cannot be predicted as the given data is 2. The minimum velocity . of. the spacecraft to
insufficient escape from earth’s gravitational force must be
. L . [Dec 2020]
4. Which of the following is an example of free fall?
RN ft with Ision off (A) 112 km/s (B) 11.2km/s
(A) A spacecraft with propulsion o (C) 1.12 km/s (D) 0.112 km/s
(B) Flying in an aircraft
(C) Descending to the earth using parachute 3. Escape velocity on a planet is ve. If radius of the
(D) Standing on the ground planet remains same and mass becomes 4 times,
5. A ball of mass 2 kg is released from a height of the escape velocity becomes
180 m and falls freely to the ground. Assuming (A) 4v. B) 2ve
that the value of g is 10 m/s.2, the time taken by ©) Ve (D) ch
the ball to reach the ground is . 2
ANSWERS TO MCQs
1.1  Gravitation
. A
1.2  Circular motion and centripetal force
. (¢ 2. (¢ 3. (D 4 (D
1.3 Kepler’s laws
. O 2. © 3. @A 4 @D 5 @B 6. (B
1.4 Newton’s universal law of gravitation
. (¢ 2. A 3. (D 4 @O 5 @A 6. (A 7. (C) 8 (A 9. @B 10. (©
11. (D) 12. O) 13. B) 14 (A 15. B) 16. (D) 17. (A) 18. (D) 19. (A) 20. (B)
1.5 Acceleration due to the gravitational force of the Earth
. © 2. © 3 ®B®B 4 © 5 @M 6. © 7. B 8 D) 9. A 10. B
1. (C) 12. (B) 13. (A) 14. (A
1.6  Free fall
I. A 2. A 3 @A 4 A 5 @B
1.7  Escape velocity
. (© 2. B 3. @B
SOLUTIONS TO MCQs
1.2 Circular motion and centripetal force 1.3  Kepler’s laws
3. Spacecraft does not experience a centripetal 3. From Kepler’s second law of planetary motion,

force while getting launched from the surface of
the earth while other objects mentioned
experience centripetal force.

the velocity of a planet is maximum when its
distance from Sun is the least.
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the object and the value of acceleration due to

(Part - 1)
) 2 12.  Let weight on the moon and earth be
: PO constant respectively W’ and W
T?r = constant w _ Mg0n
6. I = 21'1 W Mg urih
32 — Wy Bearth _
T] r1
1 . _ gca
T,=2+/2 years ....(As, T;= 1 year) -.-(Given: g, = 6nh )
1.4 Newton’s universal law of gravitation W=14x6=84N
5. F o mass of object 14. At a height h from surface of earth,
Hence, as mass increases by 2 times, force PE.,U= _GMIIIH
increases by 2 times. R+
For h =20,000 m = 20 km,
1 1
6. — = (dist — _ GMm
. (distance)” = (distance) o NG "~ R+20
Hence, as force increases by 4 times, distance
decreases by 2 times. 1.6  Free fall
, G(m/2)(m/2) Gmm 3. /7 \
7. F= e ER CAUTION
(d/2)
mm, Fr? When we drop a feather and a heavy stone at
16. F=G 2 =G= m the same time from a height, they do not
, n reach the earth at the same time because the
S.I unit of G is Nm feather experiences a buoyant force and a
kg’ frictional force due to air and floats. As a
18.  Gravitational constant ‘G’ is independent of the iﬁzuégag resa;g}rizs the ground slowly, later than
medium intervening the two masses interacting cavy ’ .
.. But in vacuum, due to free fall two objects,
gravitationally. . . .
irrespective of their masses or any other
1.5 Acceleration due to the gravitational force of properties, when dropped from the same
the Earth height and falling freely both will reach the
Qarth at the same time. /
2. Acceleration due to gravity,
_GM, _ GM, _4GM, 4. Spacecraft with propulsion off experiences a
& s (D, /2)2 D} free fall while others are not examples of free
fall.
3. Acceleration due to gravity for the given planet, ) o
GM 5. Newton’s second equation of motion is given as,
_ P
7 g s=ut+ L af
2
~G(2M) 2GM ¢ ... _GM 1 2_¢2
TRy 4R 2 e g=0s) 180=0xt+ - x 10 x =5t
9.8 - 2 tz — @ =136
& = 4.9 m/s 5
10. The weight of an object is defined as the force t=6s
with which the earth attracts the object. It is 1.7  Escape velocity
given as, W = F = mg.
The weight of an object depends on the mass of 3 2GM
. Ve = ,|—
R

gravity. On the surface of the earth, the value of
g is highest at the poles and decreases slowly
with decreasing latitude becoming lowest at the
equator. Hence, a 1 kg of sugar would weigh
more at the poles and less at equator.

ve ¢ A/M if R = constant

If the mass of the planet becomes four times
then escape velocity will become 2 times.




®

ﬁ Chapter 1: Gravitation

10.

11.

12.

13.

14.

TOPIC TEST

Total Marks: 15

For free fall, the initial velocity of the object is always taken as and acceleration, a = g.
(A) negative (B) positive (C) zero (D) infinite

Choose the correct option.

@ ) @ )

TP TSV
1fF = Sy then F'=

(A) 3F (B) 9F (C©) F3 (D) F/I9

The value of acceleration due to gravity is maximum at .

(A) the centre of the earth (B) the pole of the earth

(C) the equator of the earth (D) anywhere on the surface of the earth
Which of the following quantities is a variable?
(A)  Mass of an object (B)  Acceleration due to gravity of the object
(C)  Universal gravitation constant (G) (D) None of the above.

The value of g on moon is 1/6™ of its value on the earth. If a person weighs 36 N on the moon’s
surface, then the weight of the person on earth’s surface is
(A) 216N (B) 84N (C) 6N (D) 36N

For an object placed at height h from the surface of two planets, its magnitude of gravitational
potential energy will be

(A) greater on heavier planet. (B) greater on planet with larger radius.

(C) same of both the planets. (D) non-zero only if planets have atmosphere.

A ball of mass 2 kg is released from a height of 540 m and falls freely to the ground. Assuming that
the value of g is 10 m/s”, the time taken by the ball to reach the ground is

(A) 1043 s (B) 655 (C©) 6B s (D) 24s
Which of the following laws states that planet revolve around the Sun in an elliptical orbit?
(A) Newton’s law of gravitation. (B) Kepler’s first law.

(C) Kepler’s second law. (D) Kepler’s third law.

CGS unit of weight is .

(A) erg (B) gram (C) joule (D) dyne

According to Newton’s law of gravitation, for two objects kept at a distance d from each other, if
the distance between the objects is halved, then the force between the two objects

(A) increases by a factor of 4 (B) decreases by a factor of 4

(C) decreases by a factor of 2 (D) increases by a factor of 2

Initial velocity required to attain by any object to get rid of the gravitational force of the planet is

(A) escape velocity (B) critical velocity

(C) free fall velocity (D) tangential velocity

The C.G.S. unit of universal gravitational constant is

(A) dyne cm’/g’ (B) dyne g%/ cm’ (C)  dyne’ cm/g (D) g/ dyne cm®
If a body of mass 10 kg is taken to the centre of the earth, its weight will be

(A) zero (B) infinity (C) 98N (D) 980N

Two satellites A and B are rotating in same orbit. The ratio of their escape velocities, if radius and
mass of A is twice to B, is
A 1:1 B) 1:2 © 1:3 D) 1:4

1]

1]

1]

1]

1]

1]

1]

1]

1]

1]

1]

1]

1]

1]
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(Part-1) ?

15.

10.

13.

14.

15.

If a body is taken from the surface of earth to moon, then its weight will 1]
(A) first decrease then increase. (B) first increase then decrease.
(C) continuously increase. (D) continuously decrease.

ANSWERS

(© 2. DO 3 (B 4 @B 5 (A 6 (A) 7. (O 8 (B) 9 (D) 10. (A)
(A) 12. (A) 13. (A) 14. (A) 15 (A)

SOLUTIONS

Fr — Gm] m2 — Gml m2

(3d)’ 9d’

F
9

Acceleration due to gravity of any object varies while mass of the object and gravitation constant remains
unchanged anywhere in the universe

Let weight on the moon and earth be respectively W' and W

W Mo =S W=WxBath _wixe ..(Given: g = Searn )
W mgeanh moon 6
W=36x6=216N
PE — _GMplanctm

(Rplanel + h)

= P.E oc mass of planet
1

€« —
Radius of planet

Hence, object will possess greater magnitude of potential energy on the planet with higher mass, i.e., heavier
planet.

Newton’s second equation of motion is given as,

s=ut+l at2
2

540=0><t+%><10><t2=5t2

2= _ 08
5

t=6J§s

m ;
(distance)’

. | . .
Hence, as distance decreases by 5 times, force increases by 4 times.

At the centre of earth g' = 0;
Weight=mg'=10x0=0

2GM
Ve = ,/
T

Thus, escape velocity is independent of mass of satellite and depends on the radius of orbit.
Hence, they have equal escape velocities.

As the body moves away from surface of the earth, its weight decreases due to decrease in gravitational
acceleration of the earth. But as it enters gravitational field of moon, its weight starts increasing due to
increase in gravitational acceleration of moon.

10
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