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PHYSICS NOTES FOR CLASS 9™ (FOR SINDH)

. ﬂctmarkfﬂthermrréﬂunsmr: }

| 01. | The motion of a falling bail towards Earth is due to the

g} weightlessness fb) gravitational force
fc) acceleration due to gravity " (d) Both*a'and ‘b’
._q”l‘_”_’ Newton's law of gravitational holds between every twao objects on the :
{a) Earth fb) Jupiter {c) Moon {d) Universe
| 03. | 'Numerical value of G is .
fa) G = 6.673 < 107" NmPkg™? {b) G = 6.673 x 10" Nm?kg™
() G = 6.763 % 107" Nmkg™ (d) G = 6.763 % 10" Nmkg™?

| 04. } Gravitational field of Earth is directed i
fa) towards the Earth {b) towards the 5un (¢} towards the Moon (d) away from the Earth

'_ﬂ_gﬂl was the first scientist who gave the concept of gravitation.
fa) Einstein {b) Newton {c} Faraday {d) Maxwell
i,g‘i__l According to Newton's law of universal gravitation, force =
(a) mm, (b) % ) & (d) Bath (a) & (b)
:..'_?_I.J Gravitational force is always .
@) repulsive (b) attractive {c) both {d) None of these
(08. | Numerical value of remains constant everywhere.
() = b) G fc) F (d) W
| o9, |, Gravitation force Is of the medium between the abjects.
— (a) dependent b} independent fc) Both'a'and ‘b"  (d) HNone of these
[ !_?__ | Near Earth’s surface g = g
@) 10ms™ (b) 1.6ms™’ fc) Both (a)and (b} (d) None of these
Iji:_ I Newton's law of gravitation is consistent with Newton's ________law of motion.
fay 1= ) 2™ {c) 3™ fd) Al of them
'EE i! Spring balance is used to measure 5
fa}) mass {b) weight fe) elasticity (d) density
LijJ Your weight as measured on Earthwill be __________ on the Moon.
{g} increased {b) decreased {c) remains the same (d) MNone of these

| 14. ] Mass of the Earth is ,
(@) 6.0x10%kg (b) 6.0 x 10* ke fa) 6.0 x10" kg (b) 6.0 =10 kg
(15, } is a natural satellite.
{a) Earth fb) Jupiter fc) Moon (d) Mars
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[16. } Acommunication satellite completes its one revolution around the Earthin hours
T (@) 6 b) 12 (€} 18 (d) 24
'-.;'_?_HEE The velocity of a satellite is of its mass.
fa) independent {b) dependent e} equal {d) double
(18.} are used to put satellites into orbits.
fa) Helicopters (k) Aeroplanes fc) Rockets {d) MNone of these
|19.} The critical velocity V. =
(@ o ®) £ © & @
fﬂj According to Newton's law of universal gravitation, force is inversely proportional to
(@ mm, (b) % (c) r? (d) Both (a) & (b}
;:_i'.‘_?_:_: - According to Newton's law of universal gravitation, force « to
(@) mm, (b) ! (c} r? (d) Both (a) & (c)
m,m,
(22. | It changes the path of the Moon around the Earth.
{a) centripetal force fb) centrifugal force
{c) pull of the gravity (d) turning effect of the force
L_J_E_;} it determines the gravitational force acting per unit mass:
(@ G ®) g (€) = (d) None of these
Ef_] Gravitational force is always present between two objects because of their:
{a) wvolumes . {b} shapes {c) density (d} masses
I;_E____; Gravitation force follows the:
(a) direct square law (b} inverse square law (c) direct law {d) inverse law
|m in 1798, he completed the 1*' experiment that demonstrated Newton's Law of universal
gravitation,
fa} Einstein {b) Cavendish fc) Faraday . {d) Maxwell
|27.°) Earth’s field force is a: -
o {a) non-contact force (b) contact force {c) Both'a' &'b’ {d) Hone of these
|28.| Weight is measure in: ' S LA
T @ ke o (B) kgm . (0 kg/m (d) N
I _2?_"} Ocean tides are coused by the: =
(a) gravity of the earth fb} gravity of the sun
(e) gravity of the moon’ ' {d} Both “b" & “c”
!_'.;i:L} The first artificial satellite, Sputnik-1, was sent into space by:
fa) USA (b) USSR fc) UK {d) China
|31._| The gravitational pull of the Earth on the satellite provides the needed to
Wy keep a satellite in orbit around some planet.
fa} centripetal force (b) centrifugal force (c) gravity {d) force of attraction
13?_;; The height of a geostationary sateilite is about km from the surface of the Earth.
fa) 31,000 (B} 35,600 fc) 40,800 (d) 42,300
i ﬂ‘__j The time required for a satellite or complete one revolution around the Earth in its orbit is
called its:
~ {a) period {b) rotational peried () time period {d) revolving time
\34. | Expression for the mass of the Earth is:
@ )35 0 32 @ 2
Re? e G
o
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(35.7) The velocity that a satellite must possess when orbiting around the Earth in an orbit of radius

fr=R+ h,l is*
[R+h (MR + h) G|R+h} oM
_ @ \~em mx.'l G o M @ Jr+n
. EJ The expression for the time period of o satellite orbiting around the Earth is:
— —~— ==
r r r r
2n |— b)) I [— n [— d) 2 o
@ Ve b 2 i @ 2 | @ 2 o
(37. | Sun’'s gravitational attraction to the Earth is times greater than that of the moon to
the Earth.
(a) 100 (b) 156 (c) 177 (d) 189

[38. ] The constant horizontal velocity required to put the satellite into a stable circular orbit
around the Earth is called:

{a) orbital velocity {b) critical velocity
. {c) centripetal velocity {d) centrifugal velocity
'Jﬂ Expression for critical velocity is:
I —— g ro
(@ JsR (b) e © JsR+h (d) [2GR

¥ -".-;..l'-.-'.'-..-' A PRy 4 - \..i-d 'L R .l:'-u‘-h\'la-?— SN .' .f

Why a leal which drops from a tree always fa'l:. on the Earth? Why a ball which is thruwn upward comes back to Eirth?
Which farce keeps objecls around us at their place? Why a body has weight 7 Which force |5 responsible for the motion F_‘
of an artificial satellite around the Earth? F
After studying this unit we will be able to find the answers to such questions and other similar guestions., r
Among famous stories in the histary of science one comes from 1666, One day 1saac Mewton was sitting in his mother’s E

2
"1

garden where he witnessad an apple falling from a tree, The scenario helpad him to explore the idea of gravity. Newtan
successfully discovered the cause of falling bodies. He further revealed that gravity makes the planets revolve around
thesun and It also causes the moon and satellite to oribit around the earthin npmrl: fashion,

T TR (L T e T L et LT R S i o i

:‘--:'-‘.IJ"-\.

e o
State Newton's Law of Gravitation. Derive the equation, F = G _r;mz | )

Ans:  Mewton'’s Law of Gravitation: Newton's law of universal gravitation states that:
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Every body in the universe attracts every other body with a force that is directly proportional to the
product of their masses and inversely proportional to the square of the distance between their centres.

Derivation of Newton's Law of Gravitation: To understand this law, we consider two bodies of
masses m, and m,. The distance between their centres isr.
According to the statement force of attraction between two bodies is o_, 4_6
directly proportional to the product of their masses. Therefore, F F
FemWily  owoeinmamsmeces ) L
The gravitational force of attraction is inversely proportional to the

square of the distance between the centres of the masses of the
bodies. Therefore

Combining equation (i) and equation (i1):
m
Fa ‘_mz
rl
m,m
F=0G —_
pi
where ‘G' is the constant of proportianality knawn as “universal gravitational constant”. The value
of *G' in the SI unit is 6.673 x 107" 'Nm’kg™.This is a very small value. ‘G’ remains constant
everywhere,
We do not feel the gravitational force of attraction between cbjects around us due to the very
small value of ‘G’. But it exists everywhere in the universe.

: More
Information;
Sir Isaac Newton's was one of the greatest scientists in the world.
He made fundamental contributions not only the several branches
of Prysics {like optics and mechanics) but also to Astronomy and
Mathematics. He formulated the laws of maotion and the law of

universal gravitation,

EXD what changes the path of the moon around the earth? )
Ans:  The pull of gravity changes the path of the Moon around the Earth.

Orbit of the Moon

e around earth
- ~
Moon - L b 5
/ﬂ- N
Pull of Moon and LY
A
\

!
|
|
!

i -
o BN Pull of gravity that changes /

the path of the Moon

-
-

- e ...-""'
j Path the Moan would
- naturally take
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RE]) What are the characteristics / key points of gravitational force? )

ke - T e T e i o el S SR i

Ans: Characteristics / Key Points of Gravitational Force: Gravitational force has the following

characteristics:
(i) It is always present between every two objects because of their masses.
(ii} it exists everywhere in the universe,

(iii) it forms an action-reaction pair. ‘W
(iv) It is independent of the medium

' ‘Web links for moment of force.
between the uh]ecu_' “T hitpsy fwww youtube. com/watch Pv=Ymén wyQZnE
[v) It is directly proportional to the T hitpsyfwwwsyoutube, comfwatchPe=285ARmmLIM

product of the masses of objects.
{w) Itis inversely proportional to the square of the distance between the centres of the objects.
[vii}  Hence it follows the “inverse Square Law",

EXD 's Newton's law of gravitation consistent with Newtan's third law of motian? )

e S e Swommaiamaaa se am

Ans:  Law of Gravitation and Newton's Third Law of Motion: According to Mewton's law of
gravitation, every two objects attract each other with equal force but in opposite directions. As
shown in the given figure.

From the figure: ' : : More e

m, = mass of body A m, = mass of body B

F12 = force with which bod}r A aqtmcts bod]r B “&" |5 also known as the Newtonian

F,;, = force with which body B attracts body A constant of gravitation of the

Then according to this law, . Cavendish gravitational constant.
Fiz=-Fy

This shows that the two forces are equal in magnitude but !

oppaosite in direction. Mow, If F,, is considered as “Action Force® ' \

and F,, as "Reaction Force™. Then by using the above equatian, it
is concluded that "Action equals to reaction but in opposite
direction”, ) .
Recall that, above statement is in accordance with Newton's third
law of motion which states that "To every action, there is always
an equal and opposite reaction”.

Hence, Newton's law of gravitation is consistent with Newtons |

third law of motion. . @mw Gravity i
For example, according to Newton's law of universal gravitation,

the Earth pulls the Moon with its gravity and the Moon pulls the Earth Moo
Earth with its gravity. Therefore they form an action-reaction

pair, which is in accordance with Newton's third law of motion.

- More
Information:

Henry Cavendish in 1798 completed the 15t experiment that demanstrated Newton's Law of universal
gravitation. This happens more than a cemtury after Mewton had an nounced the law of universal gravitation.

. Measure the masses of your copy and pen and then calculate the gravitational force of |
* antraction between them. ¥
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- Define gravftaﬂmal' frﬂdq nmrfbe the Earth s grﬂvitntmnal flef:i )

Ans: Gravitational Field: Gravitational field can be described as:
“Agravitational field is a region inwhich a mass experiences a force due to gravitational attraction™.
Earth's Gravitational Field: The earth has an attractive gravitational field around it. Any
object near the Earth experience this force which is due to Earth's :
gravity. This field is directed towards the centre of the Earth.
This field is the strongest near the surface of the Earth and, gets weaker
as we move farther and farther away from the Earth. This force is |
called the "Field Force” because it acts on all objects whether they
are in contact with Earth's surface or not. 5o, it is a non-contact
force. For example, it acts on an aeroplane either it is standing on
Earth's surface or flying in the sky.
Gravitational Field Strength: A body of mass one kilogram {1kg) on
Earth experiences a force of about ten Newton {10N) due to Earth's
gravitational field. This force determines the gravitational field stremgth which is defined
as Gravitational field strength ‘g’ is the gravitational force acting per unit mass.
The gravitational field strength ‘g’ is approximately 10 Newton per kilogram 10Nkg".
The gravitational field strength ‘g’ is different at different planets. For example, the gravitational
fleld strength ‘2" on the surface of the Moon is approximately 1.6 Newton per Kilogram 1.6Mkg-'.
Acceleration due bo gravity ‘g" at different planets is shown in the following talble_

Earth i 10
Moon 1.63 [
| Venus 8.87 |
: Mars .77 .
Jupiter  25.95 |
T Merauy ;359 |
 sawm . 11.08
e
) NEP'U-”'H"_ ) 140'? B

! Dmmwtmlarsysmmhupuﬂandpuﬂmtwrﬂ e L
i Gravity keeps things together. It is a force that attracts mmr tﬁmuh it.

| Anything with mass creates gravity, but the amount of gravity is propertiorial to

| the amount of mass. Therefore, Jupiter has a stronger gravitationsl pull than

| Mercury. Distance also affects the strength of the gravitational force, Therefore,

- the Earth has a stronger pull on us than Jupiter does, even though Jupiter is as big

" as over 1,300 Earths. While we are familiar with gravity's impact mmﬂﬂ&rﬂi,.'
| this force also has many effects on the entire solar.system, too. ;

| Creates Orbit: One of the most noticeable effects of gﬁlﬂl"j in the snllrwittm is
the orbit of the planets. The sun could hold 1.3 million Earths so'its mm has a
| strong gravitational pull. When a planet tries to go past the sun at n’hl;h ute of

speed, gravity grabs the planet and pulls ft towards the sun. Likewise, Ws :
| gravity is trying to pulL the sun towards It but can't becm uf memm_
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in mass. The planet keeps rncwing but is always caught up in the push—pull fuﬂ;es
caused by the interaction of these gravitational forces. As a result, the planet
begins orbiting the sun. The same phenomenon causes the moon to orbit around
the Earth except for the Earth's gravitational force, not the sun's that keeps it
meoving around us. !
Tidal Heating: Just as the moon orbits the Earth, other planets have moons of |
their own. The push-pull relationship between the gravitational forces of the
planets and their moons causes an effect known as tidal bulges, On Earth, we see
these bulges as high and low tides because they occur over oceans. But on planets
or moons without water, tidal bulges can occur over land. In some cases, the
! _ i bulge created by gravity will be pulled back and forth because the orbit varles in
- its distance from the primary source of gravity. The pulling causes friction and is
known as tidal heating. On lo, one of Jupiter's maons, the tidal heating has caused
volcanic activity. This heating may also be responsible for volcanic activity on
Saturn’s Enceladus and liguid water underground on Jupiter's Europa.
Creating Stars: Giant molecular clouds made up of gas and dust slowly collapse
| because of the inward pull of their gravity. When these clouds collapse, they form
i . lots of smaller areas of gas and dust that will eventually collapse as well. When
i these fragments collapse, they form stars. Because the fragments from the original
| GMC stay in the same general area, their collapse causes stars to form clusters.
! Formation of Planets: When a star is born, all of the dust and gas not needed in
its formation ends up trapped in the orbit of the star. The dust particles have
more mass than the gas so they can begin to concentrate in certain areas where
they come in contact with other dust grains. These grains are pulled together by
their own gravitational forces and kept in orbit by the gravity of the star. As the
collection of grains becomes bigger, other forces also begin to act upon it until a |
planet forms over a very long period of time.
Cﬂﬁﬂ.ﬂ:ﬂﬂiﬂiﬂ Because many things in the solar system are held together
thanks to the gravitational pull among its components, strong external
gravitational forces could pull those components apart thus destroying the object. |
This happens with moons sometimes., For example, Neptune's Triton is being |
pulled closer and closer to the planet as it orbits. When the moon gets too close,
perhaps in 100 million to 1 billion years, the planet's gravity will pull the moon
apart. This effect might also explain the origin of the debris that makes up the
rlngi found arnrund all of the large planel:s Jupfter Sal:um and L.Imm.rs

What will be the effect on the grawtﬂtiﬂnﬂf puﬂ between two ob jects if

&K the medium between them is changed?

Ans:  The gravitational force present between the two masses will always remain the same no matter
whether the masses are in air, vacuum, water, or separated by some hindrance. Because, the
gravitational force is not dependent on the intervening medium. Therefore, there will be no effect
on the gravitational pull between two objects if the medium between them is changed.

m_‘ﬁla}’;;ce r:auses tﬂe maan to move in orbit around the earth? ) i

Ans:  When an cbject moves in a circle at a constant speed, its direction constantly changes. A change in
direction causes a change in velocity. This is because velocity is a vectar quantity - it has an
associated direction as well as a magnitude. A change in velocity results in acceleration, so an
object moving in a circle is accelerating even though its speed may be constant.

An object will only accelerate if a resultant force acts on it. For an object moving in a circle, this
resultant force is the centripetal force that acts towards the middle of the circle.
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The gravitational attraction provides the centripetal force needed to keep planets in orbit around
the Sun and all types of satellites in orbit around the Earth, The Earth's gravity keeps the Moon
orbiting us. It keeps changing the direction of the Moon's velocity. This means gravity makes the
Moon accelerate all the time, even though its speed remains constant.

) Orit of the Moen |
arcund #arth

.-::':H !
Pulll of Besn and b 1
f H

earth on each ather Farth LY

tha path of the Mann

-
-~ -

T —

|
|
|
I
I
|
|
|

Fath U Bhiron wiild
neturally take

I
' . LY Pull of grav'ity that changes
|
!
|

0.8 ' br,fihé- wﬂght What instrument is used to measure the wmg.ht af aﬁ obmt?_)

Ans:  'We know that all the objects which are thrown upward in the air fall back to the ground. The force
applied by the Earth's gravitational field pulls the object downward. Weight is another name for
Earth's gravitational force on objects. Therefore weight can be defined as:

The weight of an object is the measurement of the gravitational force acting on the object.
Weight “W" of an object of mass ‘m’, in a gravitational field of strength ‘g’ is given by the relation:
W=mg
Like other forces weight 1s also measured in Newton's (M). |
Instrument Used to Measure Weight: Spring balance is used to measure the | 1
weight of an object. !
An object of mass 1kg has a welght of 5.8N near the surface of Earth. The objects | -
with larger masses may have larger weights. Our weight varies slightly from place i it o
to place, because Earth's gravitational field strength varies at different places. The | =} |
weight of the object changes as it moves away from the Earth. The weight of the | $_i
! ;
|

cbject is different on different planets. For example, we will have less weight at
Moon because Moon's gravitational field is weaker than Earth.

Ly |

= More ;
information: ';

" The teacher should encourage and facllitate the students 1 - - |

. ; . | ‘Grawity' is taken from the |
] in the class to measure their masses and then calculate their . i 3

" Latin word ‘gravitas’ means |

wwights on Earth, Moon and Mars. i |

i wiight', |

e s

R What is the actual value of ‘g’ near the surface of Earth? )

Ans:  Mear Earth's surface, gravitational acceleration is approximately 9.81 m/s?, which means that
ignoring the effects of air resistance, the speed of an abject falling freely will increase by about
9.81 metres per second second.

Q.10 - lfyou gc;.-.un ﬁ &iet and lose wéfght; will yvou also lose mass? Explain. )

Ans:  Let us imagine a surface that just barely surrounds our body as if we shrink-wrapped a body in
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plastic. By the law of conservation of mass, the only way our body can lose any amount of mass is
for that amount of mass to pass out through the surface. So we just have to consider what bodily
functions cause that to happen:

(i) Exhaling {ii) Sweating

{ifi) Excretion (in the non-technical sense of, roughly, things we do in the bathroom)

Any dead skin cells, strands of hair, etc. that fail off we would also count.

As a bonus, the "shrink-wrap view" also makes it easy to identify how we gain mass, by looking for
all processes that cause matter to be drawn in through the invisible surface:

i) Eating and drinking - solids and liquids through the cesophagus and gastrointestinal tract
{ii) Inhaling—gas through the trachea and lungs

The thing is, when most people talk

about losing weight, they're referring to | More . .
; Information: ! ,
a long—term average loss of mass, which .

means that the processes in the first list ek xclentist. Senge. ANGRY SETgr A7) ‘i’g

used two masses suspended from a fined pulley,

have to remove more mass over some o study the motion and measure the value of ‘g,

extended period of time than the ones This ks named as “Atwood Machine”,

in the second list bring in. This requires

some of the pre—existing mass inowr | e ._.._ﬁ_

body to be converted into the waste
forms that we can dispose of through excretion, exhaling and sweating. This pre-existing mass
generally tends to be body fat. The other answers do a pretty good job filling in the details of how
the fat gets converted to waste products.

Mwﬂﬁ Newton's Law of Gravitation, find the mass of the earth. )

Ans:

Mass of the Earth: Mass of Earth cannot be measured directly by -

placing it on any weighing scale. But it can be measured by an indirect °47 Bail

method. This method utilizes Newton's law of universal gravitation. Let | Earth

us censider, the following figure, in which a small ball is placed on the x

surface of the Earth, '

m = Mass of the ball M: = Mass of the Earth

G Universal gravitational constant

Rg Radius of the earth; which is also the dﬁtance between the ball
and centre of the earth.

Then accerding to Newton's law of universal gravitation, the

gravitational force F of the Earth acts on the ball is

e
T e 1)

whereas the force with which the Earth attracts the ball towards its centre is equal to the weight of
the ball. Therefare '

F=G

FuWamg -—--eecmmmameianas {ii)
Comparing equation (i) and (il}; we get
mMe

mg =G R
Re-arranged of above equations gives

Mg = N s s {iii)

G

Mumerical values of the constants at right hand side of egquation (iii) are:
g = 10 Nkg-' RE = 6.3Bx10%m . G = 6.673 x 10" Nmikg-
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Substituting these values in equation {ifi), we get:

10 Mkg-") (6.38 = 108m)?
My = ( g x 10°m) - 6.0 x 10%kg
6,673 x 10-1 Mmikg2

Thus, mass of Earth is 6.0 x 10**kg.

More
Information:

Calculatu the miass af ﬂ'-e E.!rth i atcelermnon | « Ovean thies ore cavsed by the gravity of th
Maon

] duemgrawmgi,ﬁﬂmﬁ-" -
. PR e | + The Earth has 9.3 times mare mass than Mars.

m_wna: are satellites? Define its types.. )

Ans:  Satellite: A satellite is an object that revolves around a planet.
Satellites are of two types:
(i) Natural satellites (i}~ Artificial satellites

Natural Satellites: The planet which revolves around another planet
naturally is called a “Natural Satellite™.

Example: Moon is a natural sateilite because it rwolves around the
Earth naturally.

Artiﬂcm! Satellite: The objects which are sent into space by

“Artificial Satellites”.
Examples: Sputnik-1 and E:plnr_er—1 are amongst the artificial satellites. o

What are the uses of artificial satellites?. et AT
y OR Wtedmnnyfmrmnafanarﬂfkmmﬂu

Ans:  Uses of Artificial Satellites: Artificial satellites are used for different purposes like:
(i) for communication. () for making star maps.
(i)  for making maps of planetary surfaces. (lv}  for collecting weather information.
(v} for taking pictures of planets, etc.
Artificial satellites camry instruments, passengers or both to perform different experiments in
space. Rockets are used to put satellites into orbits in space. !

PRE) What do you know about the orbits of artificial satelfites; )

Ans:  Orbits of Artificial Satellites: Artificial satellites have been
launched into different orbits around the Earth. There are different
types of orbits like:

(i) For communication. (it) Low-Earth orbit.
(iii) Medium-Earth orbit. {iv) Geostationary orbit.
(v) Elliptic orbit.

These orbits are characterized based on different parameters like their distance from the Earth,
their time pericd around the Earth etc.
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OR  What is a geostationary orbit?

Ans: Communication Satellites: An . More S
artificial satellite that completes its one g
revolution around the Earth in 24 hours is used | The first artificial satellite was Sputnik-1 which was sent
for communication purposes. As Earth also into space by Soviet Union (Russia) on 4th October 1957,
completes its one rotation about its axis in 24 =
hours, therefore the above satellite appears to be stationary with respect to Earth. |ts orbit is
therefore called “Geostationary orbit”. As it is used for communication purposes, therefore it is
known as a “Communication Satellite”.The height of a geostationary satellite is about 42,300km
from the surface of the Earth. Its velocity with respect to Earth is zero,

Describe communication satellites. )

Interesting Information 1
l—-—-—-—_—"

S | 1.99x10% | 696 <10 |

| Meon | 7.35x 107 1.?4_::10“_!.
Mercury | 3.30x 107 | 2.44x10° |

Venus | 4.87x10% | 6.05x10" |

i_ Earth 597 10" | 6.38x 10" |

| Mars 642107 | 3.40x10° |

|

|

|

Jupiter | 1.90 %107 6.91 x 107 |
Satum | 5.68x 10 | 6.03x 10 |
CUranus | 868 % 107 | 2,56 x 107
| Neptune | 1.02x 10" | 24810’ |

RRD) Define orbit. )

Ans:  Orbit: The curved path along which a natural or artificial satellite revolves around a planet fs
called an “orbit®. :

Derive an expression for the velocity that a sateilite must possess when
orbiting around the Earth and an expression for the time period _of a :
satellite orbiting around the Earth.

Ans:  Expression for the velocity that a satellite must possess when orbiting around the Earth:
Newton's law of gravitation has an important role in the motion of a
satellite in its orbit because the gravitational pull of the Earth on the
satellite provides the centripetal force needed to keep a satellite in
orbit around some planet.

Let us consider the motion of a satellite that is revolving around the
Earth. In the given figure:

m = mass of the satellite M = mass of the Earth

R radius of the earth r =R+ his radius of orbit

h = height (altitude of satellite from the surface of the Earth) |
We know that: Centripetal force = Gravitational force .

T,
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ar F.=F; sermsnsensemascnsssasnsaan{f]
mv? GmM
Fe = and Fg=
r rt
Substituting the value of F, and F; in equation (i):
vt GmM
r rt
GM -
'ﬂl = m— [_'_ r=R+ hl
r
vl = o
R+h
f G .
L B = ssssscassrrssssesssssssssssmess 1]
“f R+h (5
This gives the velocity that a satellite must possess when orbiting around Earth in an orbit of radius
{r=R+h).

This shows that the speed of the satellite is independent of its mass. Hence every satellite whether
it is very massive (large) or very light (small) has the same speed in the arbit.

Expression for the time.period of a sateilite arbiting around the Earth:

The time required for a satellite or complete one revolution around the Earth in its orbit is called
its times period “T". The time period of a satellite can be calculated as: .

= s B ORI
1'& g
The velocity of satellite is given by equation (ii) as:
Vo= [_Gu
R+h

Substituting it in equation (ii):
T= 2Inr

T [-. r=R+h]
/ R+h
T= 2nr /T_“
T= 2x er )
oM
The above equation gives the expression for the time period of a satellite orbiting around the

Earth. Thus, Newton's law of gravitation helps to describe the motion of a satellite in an orbit
around the Earth.

How Satellite is launched into an orbit:
1 https:f feww youtube.comfwatch?ysEt 2eyEDy Tpad

ERD) escrive the motion of an artifical sateilite around the earth. )

Ans:  Motion of Artificial Satellite around the Earth: The satellites are put into their orbits
around the Earth by rockets. When a satellite is put into orbit, its speed is selected carefully and
carrectly. If speed is not chosen correctly then the satellite may fall back to Earth or its path may

oy
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take it further into orbit. During the motion of a satellite in the orbit, the
gravitation pull of the Earth on it is always directed towards the centre of
the Earth.

Newton used the following example to explain how gravity makes orbiting
possible.

Let us imagine a cannonball launched from a high mountain. The given
figure shows three paths the ball can fallow.

Path 4 Path B8 Path C
The cannanball is launched at | The eannanball Is launched at 2 The cannonball is launched at a |
a slow speed. medium speed. high speed. |
I
|

| The cannonball will fall back to | The cannonball will fall back to | 1€ cannonball will not fal back

Earth. Earth.

e S S —

The above example shows that, for an artificial satellite to arbit the Earth and ta retrace its path it
requires a certain orbital velocity.

» orbital vefocity. Derive nn expression for the orbital velocity of an
urﬁﬁt:ﬂlfmﬁmtr.

Ans:  Orbital Velocity: The orbital velocity is defined as:
The velocity required to keep the satellite into fts orbit is called "Orbital Velocity”.

| to Earth instead it orbits around
the Earth,

—

It iz alsa defined as: ! More

The constant harizontal velocity is required to

put the satellite into a stable circular orbit Tidas in the ooean resulting from the gravitational
around the Earth. attraction of the sun and the moon. Sun's gravitational
It is also known as orbital speed or proper speed. attraction to the Earth is 177 limes greatas than that
Expression for the orbital velocity of an of the moon to the Emth.

artificial satellite:
The gravitational pull of Earth on a satellite provides the necessary centripetal force for orbital
motion. Since this force is equal to the weight of the satellite,

W, = mg ¥ . therefore

F. =W, eI ()
and W, = me,
where,
m = Mass of the satellite and

gn = Acceleration due to gravity at height 'h* from the surfal:e of Earth.
The centripetal force 'F¢' on the satellite is:

my?
F =
o r
Substituting the values of Fr and "W<' in equation (i):
my?
= Mg
¢
yi
ro _ &
vi=gyr
v =yar

We knowthat r = R+h,
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If the satellite is orbiting very close to the surface of the Earth then: h<<R

In this case orbital radius may be considered equal to radius of Earth.

Therefore, R+h =R

also g =8

and Vo=

where, v. = critical velocity and g = acceleration due to gravity on the surface of the earth
In terms of abaove factors equation (ii) becomes:

v‘- = _,“]ER LELEL LD L L LRl R L L] !.ifi.:
This s known as "Critical velocity”.
if g = 10ms? and R = 638 =10%m

then equation (fil) becomes:
ve = JER = /(10 ms 3)(6.38 x 105 m)
Ve = 7.99 %10 ms’
or ¥e = B.0 kms™
It should be noted that as the satellite gets closer to the Earth, the gravitational pull of the Earth
on it get stropger, So, the satellite to stay in an orbit closer to Earth needs to travel faster as
compare to those satellites in the farther orbits.

BT How would the value of and G be affected, if the mass of the earth becomes four timest)

A—— N ———_ A A

Ans: (i) Asg --—-—REI
It means that “g" is directly proportional to the mass of the earth if the mass of the earth
decrease, the value of “g"” will also decreases. If the mass of the earth increases the value
of “g" will also increases. If the mass of the earth becomes four times the value of “g", g
will also become four times. It means “g" will increase four times.
(ii) “G*" is a gravitational constant it remains the same through out the universe.

If the mass of the earth becomes four times the wvalue of “G"”, G will not change. It will
remain the same as.it is a constant. Its value is 6.67 x 107" "Nm?/Kg’.

PBT) Define field force. )

e

Ans:  Field Force: In physics, a force field is'a vector field that describes a non-contact farce acting on
a particle at various positions in space.

2 U ynu_:tep on a scale and it gives a reading of 55kg, Is that ifmdfmm‘ s
Rl i not then which physical quantity 1t shows? SRR i

Ans:  The terms "balance™ and “scale”™ are often used interchangeably, and most of us would have a bit
of trouble nailing down the characteristics of each.
There are technical and practical differences between the two, including exactly what is being
measured and the types of applications they are used for. Although the terms "balance” and
“scale” are used interchangeably, technically they measure different things.
Balances Measure Mass: Balances are instruments that measure mass (basically the amount of
matter in something). A true balance measures mass directly by comparing the unknown mass to a
known mass, a process that is not affected by changes in gravity. A balance of this sort will give the
same reading irrespective of location because gravity will act on both sides of the balance equally.
Scales Measure Weight: Scales measure weight, which is the force acting on a mass that is
equal to the object’s mass times its acceleration due to gravity. A scale can't measure mass
directly, because the weighing mechanism and the weight of any given object are dependent on
local gravity. On the Earth, gravitational acceleration can vary by as much as 0.5%, changing with

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.
(Page 123 of 186)



For more notes & academic material visit our Website or install our Mobile App

Website: www.downloadclassnotes.com Mobile App: bit.ly/DCNApp

PHYSICS NOTES FOR CLASS 9™ (FOR SINDH)

distance from the Earth's core, as well as the latitudinal way.

From a practical viewpaint, once a scale has been calibrated at its location, gravity is assumed ar
ignored. Therefore, weights are reported in mass units like kilograms, even though weight is a
measurement of force using the newton. This also allows for the use of the terms “weight™ to refer
to both weight and mass, and “weigh” can be the process of determining either.

If “Mc" is the mass of Earth, “Re” radius of Earth, “G” is universal gravitational
onstant, then find the acceleration due to gravity “g";
(i} on the surface of the Earth, (if)  at the center of the Earth.

Ans:

i) We consider a body of mass m on the earth's surface. The gravitational force of attraction
between the body and the earth are equal to the weight of the body.

GImm
FaWa zE
Re
GmM
mg = :
Re
G
g =—
Re

We know that

Mass of the Earth = Me = 6.0 x 10% kg

Radius of the Earth = R; = 6.38x 10" m

Universal gravitational constant = G = 6.673 » 107" Nm?kg 2

Therefare,
GM
g= Rl
(6.673 x 107 "")(6 x 10%)
(6.38 » 10%)?
g= 9.8 ms™

(1) At the center of the Earth, the force due to any portion of the Earth at the centre will be
cancelled due to the portion opposite to it. Thus, the gravitational force at the centre on
any body will be 0. Since, from Mewton's law, we know F = mg. Since the mass m of an
object can never be 0. Therefore, when F = 0, then g has to be 0. Thus the value of g is
zero at the centre of the Earth.

GMe

Re!

GMg v

g — , where ¥ 18 volume
RE L

(M Mass
We know that density p = =
¥ Yolume

Therefore, g= o Y

REJ

We have a relation, g=

g_:

We know that volume of a sphere, V = %- nr}, therefore

G]'.l 4 k|
g= RA “T (Rel
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g=0Gpx

At the center of the Earth, Rg = 0, therefore,
4
g=0Gp= "y m(0}

g=0

Evaluate the acceleration due to gravity in terms of uwnmﬁf E_' re
radius of Earth “Re" and universal gravitational constant . "

(i) ntddim:m, Mﬁrﬂn Earth’s radius.

()  ata dlit:ﬂn:t. one haif the Earth's mdkn

Ans;

Ans:

If mass of the Earth = Mg, radius of the Earth = R; and
universal gravitational constant = G
GM
then g-= _Rl_
(i} In this case, Distance = R' = 2R
Therefore, the above equation becomes
(2Re)*
GMg
g =
4R
L] RE 3
(i) In this case, Distance = R .T
Therefore, the above equathn UEEBITIH ' F
. 4GMe | FETAIE
‘- 'Z"
Re

Scientific Reasons

Why don't we feel the gravitational force o attraction between objects around us?

We do not feel the gravitational farce of attraction between objects around us due to the very
small value of ‘G". But it exists everywhere in the universe,

Gravitational force is a weak force unless large masses are involved. The masses of humans are
quite small and thus the magnitude of gravitational force is also very small and negligible as
compared to that shown by the Earth. Thus, gravitational force exists between two people sitting close
by but it is negligible and cannot be felt.

Why weight of an object is different on different planets?

An object’s weight is dependent on its mass and how strongly gravity pulls on it. In other words, our
weight is a measure of the pull of gravity between us and the body (planet) we are standing on.
Every object in the universe with mass attracts every other object with mass. The strength of
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gravity depends on how far away one object is from another. That's why the same cbject weighs
different amounts on different planets. Our weight is different on other planets due to gravity so
the higher the gravity higher our weight.

Why do the two satellites of different masses have the same speed in the same orbit?

We know that
¢

J R+h
This gives the velocity that a satellite must possess when arbiting around the Earth in an orbit of radius
{r=R+h}.
This shows that the speed of the satellite is independent of its mass. Hence every satellite whether
it is very massive (large) or very light (small) has the same speed in the orbit.
Hence, the two satellites of different masses have the same speed in the same orbit.

Why Weight of an abject does not remain the same everywhere on the Earth?

The weight of a body is the gravitational force on it. Thus, weight is dependent on gravitational
acceleration, g or gravity. Hence, the weight of a body will change from one place to another place
because the value of g is different in different places.

Gravity is often assumed to be the same everywhere on Earth, but it varies because the planet is
not perfectly spherical or uniformly dense. Earth's grayity is weaker at the equator due to
centrifugal forces produced by the planet's rotation. It's also weaker at higher altitudes, further
from the planet's centre. Therefore, the weight of an object does not remain the same everywhere
on the Earth,

Why the unit of weight is Newton? Explain.

W=

Ans:  The weaight of an object is the force of gravity on the object and may be defined as the mass times
the acceleration of gravity, w = mg. Since the weight is a force, its 51 unit is the newton.

@ Your weight decreases ﬁ_s you go up at high altitudes, without dieting. Explain with reason.

Ans:  If we move up to higher altitudes, the distance between us and the earth increases. Since the

gravitational force is inversely proportional to distance multiplied by itself, the gravitational force
exerted on our body decreases and so we weigh less.

Differences

Differentiate between “G' and “g
Difference between “G" and "g":
T

LI S AT

Ans:

r_.ahl ‘Ii_'l-‘-_--r. o yrm s
. g (=1 - -t
Bz

Creard

B R o R b
It is the acceleration due to gravity that determines the

gravitational force acting per unit mass.
It has different values at different places.

H-ear the earth's surface, it has a value of 10ms— or 1ﬁNhg'1 |

| It s a universal gravitational constant.

It has the same value weryuhre in the universe,
| It has value 6.673 x 10" Nm* kg™ .

S—

What is the difference between natural and artificial sateflites?

Ans:  Difference between Natural and Artificial Satellite

Artificlal Satellite

Satetlite

P4 ---ﬁh .

| The planet which revalves around another planet
' naturally is called “MNatural Satellita®,

-|.- g. Moon is a na'turai. satellite because it revolves

| The abjects which are sent into space by scientists to

revolve around the Earth or other planets are called
'ﬁ.rtihﬂal. Satelllt-es

e. g Serlmk 1 and E:plurer—1 are amongst the 2 ar’til'lr;ial

arcund the Earth naturall]r

e — — i aa i

: satellites.
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Numerical

. Worked Examples of the Textbook

@ Determine the gravitational force of attraction between two spherical bodies of masses
500kg and 800kg. The distance between their centres is 2 meters.
Solution: Step 1: Write the known guantities and point out quantities to be found.
my; = 500 kg m; = BOO kg r=2m
G = 667x10"Nm'kg? F =1
Step 2: Write the formula and rearrange if necessary.

mymy
Fe=G ——
-
Step 3: Put the value in the formula and calculate.

~11 -
s a
- (6.67 = 107""Nm’kg*)(500kg) (800kg) =6.67 x 10°°H

(2m)?
Hence, the gravitational force of attraction between the bodies is 6.67 x 10°%N.
Calculate the weight of Rumaisa, who has @ mass qf ﬁﬁky standing on the ground. The
strength of the gravitational fleld on Rl.l'mnfsu is 10 mplr J:ﬂngrnm?
Solution: Step 1 ‘M‘lh down known quantities and wfqhu be found.

m=65kg - g=10Nkg - Wa=?
Step 2: Write down the formula and rearrange If Mi;ﬂ'&lry.
W =g :

Step 3: Hjtthévnl.l.helnthe formm.uandulnular_e
= (65 kg)(10 Nkg-') = 650N
Hence, theweightnfﬁ.nmiuisﬁﬂﬂﬂmm.

Calculate the acceleration due to gravity on a planet that has mass two times the mass of
Earth and radius 1.5 times the radius of Earth. If the acceleration due to gravity on the
surface of Earth is 10ms-?, calculate acceleration due to gravity on the planet.

Solution: Step 1: Write down known quantities and quantities to be found,
Mass of the planet = M, = ZMg
Mass of the Earth = Mg = 6.0 x 107*kg
Radius of the planet =R, = 1.5Rg
Radius of the Earth = Re. = 6.38 x 10°m
Universal gravitational constant = G = 6.673 x 10" Nm7kg™
Acceleration due to gravity on the Earth = g = 10ms?
Acceleration due to gravity on the planet =g, = 7
Step 2: Write down the formula and rearrange if necessary.
We know that

Therefare g = ——

For the Planet:
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Step 3: Put the value in the formula and calculate.
6.673 % 10~ Nm? kg 2(6.0 = 102
8= : i Ll 3 UL ke) =8.74ms?
(1.5 x 6.638 x 108m)?

Hence, acceleration due to gravity on the planet is 8.74 ms-2
- Calculate the speed of a satellite that orbits the Earth at an altitude of 1000 kilometres

above Earth’s surface.
Solution: Step 1: Write down known quantities and quantities to be found.
Me,on =M = 6.0 x 10™ kg Reawn = R = 6.38% 10°m
h = 1000km = 1000x10°m = 1x10°m
G= 6.673 = 107" Nm%g v =1
Step 2: Write down the formula and rearrange if necessary.
V= o
R+h

Step 3: Put the value in formula and calculate,

673 % 10" NmZkg (6.0 x 10% kg)
o= [T W60 A0 G, g
6.38 % 10°m + 1 x 10°m

Hence, the orbital speed of the satellite is 7.36 = 10 ms-1.

Solved Numerical

Determine the gravitatiomat force of attraction betwwen Urwa dnd Ayesha standing at a
distance of 50m apart. The mass of Urwa is 60kg and Hm!ﬂ' m is 70kg.

Solution: Datg: - MassofUrwa=m, = 60kg . ' Massof Ayesha=m, =70 kg
Dfst&webetmentlmlhdm-rrsﬁm
Gravitational force=F=7 = “ """  G= 6.673 x 107"'Nm’ kg™
wamsm F=06 m:;"h
) : 'ﬂ!..mnd‘_'“n'_ébﬁﬁ'uy _ (6,673 x 10 "")(4200)
Calculgtian: F = r =
F o |1 121064 210" N} = Ans.
Wﬂgﬂtﬂfﬂnmumnthlmfn:lnfﬁtﬂrﬂh Firlﬂf.rn%

Solution: Datg: - Weiaht of Rafii = W = ﬁﬂﬂ
© 1 Acceleration due to gravity = g 1ﬂms'1
Mass of Ran =M= T bR
Working Formula: W= mg '
leulation: 450 = m(10)

D Ew] e

' Weight of Naveera is 700N on the Earth's surface. What will be Naveera's weight at the
surface of the Moon?
Solution: Data: Haveera's weight on the Earth's surface = W, = 700 N
Acceleration due to gravity on the surface of the Earth = g, = 10 Nkg ™
Acceleration due to gravity on the surface of the Earth = g, = 1.6Nkg™
Haveera's weight at the surface of the moon = W, = 1
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Working Formula: W = mg
Calculation: To calculate Naveera's weight at the surface of the Moon,
we need to know her mass. To calculate her mass, we apply

the formula, W = mg

W, = mg,
700 = m(10)

700

E e—= 0

10 8
How, to find her weight at the surface of the moan,
Wn = mMiq,
Wo = (70)(1.6) = Ans.

A planet has mass four times of the Earth and a radius two times that of the Earth. If the
value of “g” on the surface of Earth is 10ms-2, calculate acceleration due to gravity on the planet.

Solution: Data: Mass of the planet = M = 4M, Radius of the planet

= IR,

10 ms2

Acceleration due to gravity on the surface of the Earth = g
Acceleration due to gravity on the planet = g =
Working Formula:
GM

r

G4M)  4GM,  GM

O TERaE  CaE e RE

[g= 8] . . s

Calcuiate the speed of a sateilite ﬂ'ﬂtmm Earth at an aititude of 400 kilometres above

the Earth's surface.
Solution: Data: u,_“-m-a.uxm kg . Ream = R = 6.38x10°m
S, T ho=400km = 400x10°m = 4% 10°m
S G= 6.673x 107" Nm?kg? o=l
Working Formula: ~ v= /-2
- (R+h)
© o [(6.673 % 107""Nm2kg (6.0 x 10
: “— /{ . RSO 10 R
: ] E]Ex'm‘l'h-l#x'lﬂrn
V= -""-'-'-""19'“'— = 59!]53‘0‘?? 34513 ms™'
6780000

Hence, the orbital speed of the satellite is 5.905 x 107 ms~".

The strength of gravity on the Moon is 1.6Nkg". If an astronaut’s mass is 80kg on Earth, what
would it be on the Moon?

Solution: Data: g = 1.6 Nkg"' m = 80 kg W=1
Working Formula: W = mg
Calculation: W = (80)(1.6) = Ans. B

What will be the value of acceleration due to gravity on the surface of the earth if its radius
reduces to half?
Solution: Data: The radius of the earth decrease to half , therefore

Y
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gRe”
Me G
Therefore g = %
Naw, with the reduced radius
" GMg
B+ Y

, _ GMg  GMe GMe  4GM.
§ = il [& )1 FI;_“ R
2 4

g 4a :
g' = 49.8)= Ans.

What will be acceleration due to gravity on the surface of earth if its mass reduces by 25%?

Solution: Data: The mass of the earth decrease by 25% , remaining 75% of
75
NSm M
Working Formyla: We know. that
- R
e G
GM

L] GM.

g = ?
) {75

. GW 'G{?ﬁ."‘)' GM (?5)

g = - i
Re? Re ? Rg’ 100

, 75 '

g (m}) g=0.75¢.

g = 0.75(9.8) - Ans.

- What will be the mass of a planet whose radius is 20% of the radius of earth?
Solution: Radius of the planet = R = 20 Rg

_ 100
Mass of the planet = M= 7? |
We know that i
L
L G
20 :
i . B ‘ﬁﬁ“f) __400gRe | gRe’
G 100006 719G |
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»* The gravitational force (pull) of the Earth is known as gravity.
. Every body in the universe attracts every other body with a gravitational force of magnitude
R L1
r]
. Gravitational force forms an action-reacticn pair. Newton's law of gravitation is consistent

with Mewton’s third law of motion,

*G" has constant value throughout the universe.

"g" has different values at different places.

A gravitational field is a region in which a mass is attracted due to gravitational attraction,

The weight of an object is the gravitational pull of Earth acting on it. Mathematically, W = mg.

The mass of Earth is 6.0 = 1:]14kg.

A satellite is an object that revolves around a planet.

A natural satellite is a planet that revolves around another planet naturally like the Moon is

the natural satellite of Earth.

* An artificial satellite is an object which is sent to space to revolve around a planet, like
Sputnik-1. Meteosat are artificial satellites of the Earth.

* Critical velocity is the constant horizontal velocity needed to put a satellite into a stable
circular orbit around the Earth. - Lo

= & & & & & &

Concept Map 5
he
[ Gravitation J ;
i
Natural 1_
Types of Satellites .
L Satellites, .
Artificial 3
Gravity Satellives ;
Hatural force between ﬁ
eyvery two bodwes in g g y
the universe Hewton's law of unbversal bt
gravitation, ke
ke
Y 1 Fa _.G_m‘?"l. f
Gravitational field ¥ r

s a field of force - =
:r" Untiversal H
2 gravitational Y !
Acceleration constant Congistent with Mewtan's third faw Ay
! due to gravity of motion. Because the force form an B
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gravitational force ¢
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1
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End of Unit Questions Solution

. SECTION — A: - MULTIPLE CHOICE QUESTIONS

Tick Mark (v ) the carrect answer;
5ee “Multiple Choice Questions (M.C.Qs)" = (1) to (19)

SECTION -~ B: STRUCTURED QUESTIONS

Newton's Law of gravitation
01, (a) Why we do not feel the gravitational force of attraction from the objects around us?
(b) Define Gravitational field with an example.
Ans:  (a) See “Scientific Reasans" — Q.1
{b) See “Short & Detailed Answer Questions™ - Q.5
02. (a) Write down any three characteristics of Gravitational force.
{b) Define gravitational field strength.
Ans:  (a) See “Short & Detafled Answer Questions™ - Q.3
b) See “Short & Detailed Answer Questions™ — L5
03. ({a) State & explain Newton's law of gravitation?
{b} Define ‘field force'.
Ans:  (a) See “Short & Detailed Answer Questions” — Q.1
(b) See “Short & Detailed Answer Questions” — Q.21
04. Determine the gravitational force of attraction between Urwa and Ayesha standing at a
distance of 50m apart. The mass of Urwa is 60kg and that of Ayesha is 70kg.
Ans:  See "Solved Numerical' - Q.1

Weight
05. (a) Why Weight of an object does not remain the same everywhere on the Earth?
ib) Why the unit of weight is Newton? Explain.
Ans:  (a) See “Scientific Reasons” - Q.4
b} See “Scientific Reasons" — Q.5
a6. (a) Define Weight and write down its equatian.
(b} Weight of Rani is 450N at the surface of Earth. Find her mass?
Ans:  (a) See “Short & Detailed Answer Questions” — Q.8
{b) See ‘Solved Numerical' - Q.2
07. Weight of Naveera is 700N on the Earth's surface. What will be Naveera's weight at the
surface of the Moon? '
Ans:  5ee 'Solved Numerical' — Q.3
o8 {a) Your weight decreases as you go up at high altitudes, without dieting. Explain.
ib) If you step on a scale and it gives a reading of 55kg, is that a measure of your weight.
If not then which physical quantity it shows?
Ans:  (a) See “Scientific Reasons” — Q.6 !
(b) See “Short & Detailed Answer Questions® - Q.22

Mass of Earth

0%. Calculate the mass of Earth by using Newton's law of gravitation.
Ans:  See “Short & Detailed Answer Questions™ - Q.11
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Ans;

11.

12.

15.

PHYSICS NOTES FOR CLASS 9™ (FOR SINDH)

If “Mg" is the mass of Earth, “Rg" radius of Earth, “G" is universal gravitational constant,
then find the acceleration due to gravity “g™:

{i) on the surface of Earth, (ii) at the center of Earth.

See “Short & Detalled Answer Questions” - Q.23

A planet has mass four times of Earth and a radius two times that of Earth. If. the valve of "g"
on the surface of Earth Is 10ms 2, calculate acceleration due to gravity on the planet.

See “Solved MHumerical® - Q.4

Evaluate the acceleration due to gravity in terms of the mass of Earth "M;", the radius of
Earth “R¢" and universal gravitational constant "G":

(i) at a distance, twice the Earth’s radius.

{ii} at a distance, one half the Earth's radius.

See “Short & Detailed Answer Questions” - (.24

Artificial Satellite
fa) Calculate the speed of a sotellite that orbits the Earth at an altitude of 400
kilometres above Earth's surface.
{b) Write the name of any one natural satellite.
{a) See “Solved Humerical” - Q.5
b) Earth's Matural Satellite — The Moon
{aj Write down the names of four different types.of orbit.
(b} Define the terms:
(i) Critical Velocity {ii) Communication Satellite
(a)  See “Short & Detailed Answer Questions” - Q 14
ib) (i) See “Short & Detailed Answer Questions” - Q.19
(i) See “Short & Detailed Answer Questions™ - Q.15
Derive the expression for the motion of a satellite.

/W.
V=

; R+h
See “Short & Detailed Answer Questions™ — Q.17

fa) Differentiate between the natural satellite and artificial satellite.
ib) Name the parameters based on which orbits are characterized.

(a) See “Differences” - Q2 :

(b) See “Short & Detailed Answer Questions” — Q.14 (last paragraph)

visit www.downloadclassnotes.com for Notes, Old Papers, Home Tutors, Jobs, IT Courses & more.

(Page 133 of 186)






