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Important points

HefT-o (faarm

Galileo said the acceleration of an object
falling towards the Earth is independent of
its mass.

The motion of falling objects in the absence
of resistance from any medium is called free
fall.

Newton said that every object has the
property of attracting each other. The force
of attraction between two objects is called
gravitational force.

The acceleration that occurs due to the
force of gravity is called gravitational
acceleration. It is represented by 'g. The
value of gravitational acceleration 'g' is 9.8
m/s2

Newton said that the force of attraction
between two objects depends on their mass.

Gravitational acceleration at any place does
not depend on the mass of the object but
the force of gravity is proportional to the
product of the mass of the object on which
it acts.

Newton's Universal Law of Gravitation: The
force of attraction between two objects is

proportional to the product of the masses of
the two objects and inversely proportional to
the square of the distance between them.

Gm, m,
F = R2
Where G is the gravitational constant whose
value is 6.67x10""". Nm?/kg>?

Its unit is Nm%kg>2.

Relation between G and g- If the mass of
the earth is considered M and radius R, then
according to Newton's law of gravity, the
gravitational force on an object of mass m at
a negligible height from the earth's surface is
F = GMm/R2. If the gravitational acceleration
is g then according to Newton's law of motion
F = mg

Hence mg =

= GM/R?

As the value of height h increases, the value
of g decreases.The value of g is maximum
at the pole and minimum at the equator.

If an object falls from top to bottom, then
by writing height h in place of distance s
and gravitational acceleration g in place of
acceleration a in the equation of motion, we
get the time reasons for vertical downward
motion under the acceleration of gravity.

GMm/R?

v=u+gt

1
h =ut+ Tgt2
vz = u?2 + 2gh
The equations for upward motion are as
follows

When an object is thrown upward, the value
of g is considered to be negative self.
In vacuum all objects fall with the same
acceleration.

v =u-gt

h = ut Ltz
= ut - 29

vz = u? - 2gh

The force with which the Earth pulls an
object towards itself with a force g is called
weight. It is denoted by w, If the mass of an
object is m then the weight of the object w
= mg

The unit of weight is the amount of force
i.e. Newton The effect of a force depends
on the area over which it applies.

The force applied per unit area is called
pressure.

11}



Pressure = Force / Area
P =F/A

The unit of pressure is Newton per meter
square or Pascal. The vertical force applied
on any surface is called thrust.

pressure = thrust/area

Buoyancy force- When an object is immersed
in a liquid, an upward force is applied in
the liquid, which is called buoyancy force.
Due to this force the weight of the object
decreases and the object appears lighter.
Archimedes' principle - When an object is
completely or partially immersed in a liquid
or gas, there is an apparent reduction in its
weight. Which is equal to the weight of the
liquid or gas displaced by the immersed part
of that object.

When an object is immersed in a liquid,
it experiences a downward weight w..
The buoyancy force w, from the fluid acts
upwards on the object. Now three situations

occur.

i) w, > w, When the volume of the object
is more than the volume displaced by it,
there will be more pressure on the object
downwards and the object will sink.

ii) w, < w, When the force produced by the
object is more than the force applied then
the object floats.

iii) w, = w, When the weight of the object
and the volume of the fluid displaced by
the object are equal then the resultant force
is zero then the object will float completely
immersed in the fluid. For an object to sink
in a liquid, the density of the object must be
greater than the density of the liquid.

Relative density - The ratio of the density
of a substance to the density of water at 4
degrees Celsius is called the relative density
of the substance.

Relative density = density of a substance/
density of water at 4 degrees Celsius It is
a ratio, hence there is no unit of relative
density.

dFfous gea

(multiple choice questions)
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b. T ca’oT FAT glaMm|

C. I A HHAIT M|

d. W I S |

All bodies moving freely in vacuum
a. will have the same speed

b. will have the same acceleration
c. will have the same velocity

d. the force will be equal

ar FON F T IFcAHYT a FaT ¢ 3qF AT
aﬁra,:frav

AT
b. a?‘rév‘ﬂﬂﬂfﬂ?ﬁ
C. T & YA
d. SgchATITTAT

The gravitational force between two particles
depends on the distance between them.

a. proportionate

b. proportional to the square

c. inversely proportional to the square
d. inversely proportional
ar

a. 3Hb GeTA & I0h T

b. 3&F A% &1 H g W

c. 3ol §Id & ATEIH W

d. FecaryuT foiardieh @

The gravitational force between two bodies
does not depend on which of the following?

a. the product of its mass

b. the distance between them
c. the medium between them
d. gravitational constant

IScAIT AT &I AT

. gedr 9T gl SeTE W SR Biem g

g FUEAT 9T SIS BT |

TgAT W 3w § FHifF s Bear w7 g
gedl & HeTier W e e §

Value of gravitational acceleration

a. It is equal everywhere on earth

b. Will be equal at all places.

c. More on the Moon because it has a
smaller radius.

d. depends on the latitude of the earth
famafaf@a & fFa woe W IR @wor @ v
AT FfFaH gem ?

a. HBT TAQEC &I T W

b. Fd¥ AR Fr AW W
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c. FEYY WPR & fhdl T W
d. 3ferepfear & fhdr Tae

At which of the following places will the value
of gravitational acceleration be maximum?

Its speed after falling 40 meters will be
a. 14 meters per second

b. 7 meters per second
c. 28 meters per second

a. on top of mount everest d. 9.8 meters per second
b. on top of Qutub Minar 10. I v 9o A ol AF A1 oF ¥ JFd T
c. somewhere in the Mediterranean Sea ¥ PR gu ol W 9gma # 4 Qs F1 THT
d. somewhere in Antarctica oo § & st A ﬁ% gt craTsTaT
. 20 AR . 160 Hrex
IR FE siaRer T g F Fx @ g # a 83 Z 430
froar f aNEN g W @ A IEE IR c A - AR
Taor e ? If a stone falling freely from the roof of
a. 2.45m/s? b. 4.9m/s? a house takes 4 seconds to reach the
c. 9.8m/s2 d.  19.6m/s? ground, then the height of the building will
be approximately

If a space.craft is at a distance twice the a. 20 meters b. 160 meters
Earth's radius from the center of the Earth,

. . o . c. 80 meters d. 40 meters
what will be its gravitational acceleration?
a. 2.45m/s? b. 4.9m/s? 11. 'g" & AW & 3= gar ¢ :
c. 9.8mis? d. 19.6m/s? a. A F FF W

% Tdg
e ¥ a7 @ owwr gemww ik B b. ti::z -
At gedt & I @ @ W IE F WA W c. T F TS IR
AT TN FT AT FIT MM 2 d. 9=l & ddg ¥ $T &
a. 9.8 m/s? b. 19.6 m/s? The value of 'g' is the highest.
c. 4.9 m/s? d. 245 m/s? a. at the center of the earth
If there is a planet whose mass and radius b. on the earth's surface
are half that of the Earth, then what will be c. some he|ght of earth
the value of gravitational acceleration on the d. Below the surface of the earth,
surface of the planet. .
a. 9.8 m/s? b. 19.6 m/s? 12.  WHRF IFaars ‘G F A ¢
c. 4.9 m/s? d. 245 m/s? a. 6.67 x 10" Nm?kg
A @ 7Fa ¥ ¥ AR g Rz g@rr ax b. 6.67 x 10 Nmkg
s q:& q:r;:n;rq'ﬁﬁ' g &- g ) c. 6.67 x 10" Nm?kg?
a. TRTH Tl THT T d. 6.67 x 10° Nm%kg
b. Ws & amu:n;r T The value of universal gravitational constant
C. ocdrd TalUT & I @l 'G' is
d. RS & T#T & 97 & a. -6.67 x 10" Nm?/kg
10 2
The distance covered by a freely falling b 6.67 x 10_11 Nm 2/k92
body from rest is proportional to- c. 6.67 x 10" Nm%kg
a. total time of fall d. 6.67 x 10° Nm2/kg
b. the mass of the body 13. 1 kg & FT 6K frae gxar &
c. square of acceleration due to gravity a. 1000N b. 100N
d. square of fall time c. 98N d. 980 N
T HTR i I F tF g’ S A a1 What is the weight of a 1 kg object?
40 AR & A A W) 39 T gt a. 1000N b. 100N
a. 14 #Aex 9fa ds c. 98N d. 980 N
b. 7 #rex wfa aFs 14.  dvga gedft & IRT AR 9FHT FE o F FROT
c. 28 A ufd dFhs o g-
d. 9.8 #lex gfa Vs a. TGcarhyOT §f b, TAYA T
A stone was dropped from the top of a tower. ¢ tig’a el W g d. 3PS g
HET-9 (G311 ~—=




Due to which force does the Moon revolve
around the Earth:-

d. at the center of the earth

a. (gravitational force 20. T"m ® & W g I AN T -
' a. 9.8 m/s? b. 98 m/s?
b. gravitational force e 98 m/s? 4 0
c. earth's magnetic force
d. centripetal force What is the value of g at the center of the
' . Earth:-
15. G AR g # FU1 HaW & a. 9.8 m/s? b. 98 mi/s?
a g-= gSGM ;" g = gﬁ - c. -98 mis? d 0
c = . = it o
Whagtl is the relation betweSn G and g:- 21. 1N A 1kg 3T 20 kg F Ird
g F 0 m/s AT ¥ TH T FRET S ¥ gedh )
a. g=GR b. g =MG FIQ TES FleT THIAI?
= 2 = 2
c. g =RiGM d g=GM/R a. 1kg % ag
16. faiad & avg F1 4R fFden @ar ¢ - b. 20 kg & aF]
a. 1N c. gl Teh At
b. GeIHT z A & TR d. 7 A Rear o Fhar
. GcdHAT HloT T ga Gl
¢ c 1kg and 20kg objects are dropped
d ON simultaneously from the top of a tower with
What is the weight of an object in vacuum:- a velocity of 0 m/s. Who will hit the earth
a. 1N first?
b. equal to the value of mass a. 1 kg item b. 20 kg item
c. twice the value of mass c. both together d. Cannot be known.
d ON 22, gt & Brsa aeer st 8-
17. e avq # gt ¥ siaRer # & ) e F a. 7000km b. 5000km
a. gecgAT b. 841T What is approximately the radius of the
C. TRV §f  C. caRoT Earth:-
Took an object from Earth into space. The a. 7000km b 5000km
value of which of the following will remain c. 4000 km d. 6400 km
unchanged:- 23. I¥carp¥UT FT ERE Aww Fw dofaw
a. Mass b. Weight R o7 -
c. gravitational force d. acceleration a. gcd b. TeoX
18. wEAT W AR qedl W & HR 1 frda T41 grar c. dehfoa d. 3mgECe
- Which scientist gave the universal law of
a. 2/3 b. 1/6 gravitation:-
c. 1/4 d 32 a. Newton b. keppler
How many times the weight on the Moon is c. Galileo d. Einstien
the weight on Earth:- 24. i}ﬁl’ﬂ # 3 dAewT a?r e et 9B W AR
a. 2/3 b. 1/6 39t 3Tadr g1 F9ifE ?
c. 1/4 d. 372 a. uddl W g 3R gehr g S g
19. g q;rmmwvwm%_ b. WW{%H?%?WWWETW%I
a. favgad Y@ b. @ c. qéa"rwwaﬁam FA g gl
c. FHT @ d. gz & Feg W d. 3WREFT & § S 7|
Where is the Value of g maximum - A tenniS ba" bounces higher on a hill than
a. Equator on a field. Because?
b. Pole a. The ball becomes lighter on the mountains
' Tropic of Caori b. Earth's gravitational acceleration
¢ ropic of Lapricorn decreases on mountains
Hef-9 (a3 (112)




c. Air pressure is less in the

mountains
d. none of the above

relatively

F q ¥ a1 FC ar [T -
a. 24 "¢ §1¢ dic 3muen
b. 2 ¢ a1 dle 3w

25. ARy gl 1 TFATHNT q HATF o g1 AT c. Y W T A€ el
g ar #F ¥ FNT 71 oRomeT w e d. o AREd =g
a. TEG H AN TA GAA aet NGl & If a body is thrown with speed of 11.2 km/s
| from the Earth. Then body
b. I¥J T GeAAT e § Y, W HR JgT a. will return after 24 hours
a?-—crzglﬂ e 2 o b. will return after 2 hours
< aﬁ‘r el c. never return to earth
d. TE] F GUA G SR d. nothing certain
If Earth's gravitational force suddenly 30. 9 TH T H dfe # FaE § grdl W AR
disappears, which of the following results ST §,a .
will be ccorrect a. o gegAE AR o & #R Seoldl|
a. Both the weight and mass of the object b. SHH HR Tl SN, WRe GeIAA gl |
will become zero. C. SUPI gcIHTT dcel S|
b. The mass of the object will become zero, d. #R 3R gc¥AN Sl dgo S|
but the volume will remain the same. .
c. The weight of the object will become When a stone is brought to the Earth from
zero, but the mass will remain the same. the sur.face of the Moon,. then.
d. The mass of the object will increase a. Neither mass nor weight will change.
SR ' b. Its weight will change, but not its mass.
26. [ — Eb‘l'd'#ag?n?'? ™ F A c. Its mass will change.
a. T b e d. Both weight and mass will change
a @A b. e 31. Y Rwe & I8 gv AfFd F H=T AR Fa
O ATIH g3dr
Which of the following works on the basis of a. A agT J ?-ﬁiT 3T W@ AN
conservation of linear force? ’
b. I fode caRa aifa & 39 o |
a. Helicopter b. Jet PR S N e g gl
. Caiiz
c. Plane d. Rocket d 39T ¥ IR S
27. qe,-q& ?ﬁ'mﬂ e = W” A mmm When does a person sitting in an elevator
m = qu;’rma; > T W feel heavier than himself?
2 112 mis b. 112 km/h a. Coming down at the same speed
c. 10'2 s d- 11'2 ks b. When the lift is going up at high speed.
A-t h. ¢ i I- " ' 0 ot c. When the lift is descending at high speed.
what minimum ~velocity will a rocke d. Moving up with the same speed.
overcome the Earth's gravity and go into g up P
space when launched from the Earth's 32. & fawe # fFdt afFa &1 goger 9 @ FA
surface? glar ¥ o9 fowe o @ & ?
a. 112 mis b. 11.2km/h a. ®AW A F AT IR
c. 102 m/s d. 112 km/s b. FAE afa &
28. oW 3YAE (Geostatlonary Satellite) FT JTad ¢ < F F AN
a. 12 ¢ b. 9 &< The apparent weight of a person in an
c. 24 ©¢ d. 28 ¢ elev?to'r? is less than when the elevator is
moving?
What is the period of Geostationary Satellite? a UF? with the same speed
a. 12 hours b. 9 hours b. down at the same pace
c. 24 hour d. 28 hours c. down with acceleration
29. IR} fFel Riz &t gzt & 11.2 ol ofy A% d. up with acceleration
HET-9 (G311 (T15)




33. ot gezarll 3uag # gedl A wag ¥ FAE 30.
AMHI Rraret @Yl & 2
a. 42000 km b. 36000 km
c. 30000 km d. 398 ¥ FIS 8
What is approximately the height of a
synchronous satellite from the earth's surface?
a. 42000 km b. 36000 km 40
c. 30000 km d. None of these '

34. Tayad Y@r @ ya & I I W g F AW -
a. ¥odr ¥l b. e gl
c. 3aRafda & gl SH T FIg el
The value of g while moving from the
equator towards the pole:-
a. It rises. b. Decreases.
c. remains unchanged d. None of these.

35. S{-Jeadll 3UAEl F JLida § Frast Fa§ W
BIST AT &:-
a. 12000 foraY b. 14000 faY 41
c. 36000 st d. 50000 faafr '
At what height from the earth's surface are
geosynchronous satellites launched:-
a. 12000 km b. 14000 km
c. 36000 km d. 50000 km

36. a{\ -t 3uare frw foem & gt it aRsar wwar
a. 3cal ¥ gfayor b. &f&oT & 3
c. Y@ ¥ yREH d. oR=H & @&
In which direction does a geostationary 42
satellite revolve around the Earth:- ’
A. North to South B. South to North
C. East to West D. West to East

37. g ft wag & MY eE do F Wy g F
HATel -
a. gdr gl b. wedr &l
c. 3mRafda §l d. wgd 3 Sear gl 43
The value of G when move depth below the
earth's surface:-
a. Increases b. Decreases.
c. Is unchanged d. Grows a lot.

38. & -FeAFTC 3UAE FT F&NT 97 freterr gy @ -
a. 111 fFaA@ss b, 24.2 f&AY A3
c. 41 AV ks  d. 3.8 freAAHRS
What is the orbital velocity of a 44,
geosynchronous satellite: -
a. 11.1 km/s b. 24.2 km/s
c. 4.1 km/s d. 3.8 km/s

HEfT-9 (f=Tr)

¥ -Rux 399rE F1 madwre fraer gt § 2

a. 24 8¢ b. 12 &<

c. 365 f&aT d. 10 =

What is the period of geostationary satellite:-

a. 24 hour b. 12 hours

c. 365 days d. 10 days

t[zaﬁa;ardwﬁraﬁmmmﬁﬁmm%’
9.8 =gco

b. 6400 =gt

c. Yl & Hclg & N & %

d. I

What is the weight of an object at the center
of the Earth: -

a. 9.8 Newton

b. 6400 newtons

c. Y of Earth's surface weight

d. Zero

O O T 0Oe

The purpose of using artificial satellites is :
a. Weather forecast

b. Communication

c. Study of upper parts of the atmospher
d. all three

WWWSIWW%:-

a. SIgd b. g

c. TgCA-Uehs d. Kgm/s

What is the Sl unit of gravitational force:-
a. dyne b. newton

c. Newton-second d. Kgm/s

gedt o Rt g #T SR m § @ Tewe W 39
31-_(:[ ST AR FAT
a. 2m b. 3m
1
c. Y%m d. “om
If the weight of an object on Earth is m,

then what will be the weight of this object
on the Moon

a. 2m b. 3m

C. Yem d. “m

TWad ™ ¥ R W &g & T¥cqd @ or
Rrefafia & @ e o0 AT BT S -

a. TE] F A b, qE] AR

c. TEJ H Helcd d. &8 & FS 7@




The gravitational acceleration of a freely a. 11.2 m/s b. 100 km/s
falling object depends on which of the c. 11.2 km/s d. 21 km/s
following: . . . At what speed does an object, when
a. mass of object b. weight of object released, not return to Earth?
c. density of object d. none of these a. 112 m/s b.  100km/s
45, fAF=fA@T §  Fi9 47 &1 A=FF § - c. 112 km /s d. 21km/s
a. 33« (dyne) b. STl 50. 3G HI Ikl H&T A Ferhl Agg & BT FATAT
c. S[-AHE d. s/ -
Which of the following is the unit of weight: a. TE red b X EV
a. dyne b. joule c. A% STET d.  gelrreey
c. joule-second d. dyne/second With the help of which satellites are released
46. YR F1 TFE @ @ e 3TIE ¥ aEw S Into their orbit :
safFd F1 4] AT ¥ - a. space shuttle b. braf:ket
a. 9@ W & grEafas o A HRH c. airplane d. Helicopter
b. cgzﬁ’rqqa;ammmﬁm 51. IFcar¥or & WATAH AT &F HTAR Jocarhyor
c. Y W & adfad HR & W aangaﬁTa’raFraﬁﬂ?a"ﬁrﬁq&r#ﬁm
d = a. F o 1/r? b. F xr?
The weight of a person sitting inside a c. Four d. Fe 1/r
satellite revolving around the Earth is :-
a. more than the actual weight on earth According to the universal law of gravitation,
b | h h | iah h there is the following relationship between
- less than the actual weight on eart the gravitational force F and the distance r
c. Equivalent to the actual weight on Earth between two objects: -
d. Zero a. F o 1/r? b. Fu«r?
47. t{za"rﬂtrﬂmaﬂwmhmwrt?mw c. For d. Fo 1r
dged FT JTaAHT Bl ¢ - 52. ¥& 3R gt & g A g Rraed § -
a. Nl a. 10 &3 50 @ faadr
b. 3d b. 14 &g 97 <@ et
C. Yl & HAG F HTdciehlel & STeR c. 100 Fs fhaT
d. @Raa & J& T &l d. 1 &3 15 o@ fhar
The time period of a simple pendulum placed What is th.e distance between the Sun and
on a satellite revolving around the Earth is :- the Earth :-
a. Zero a. 10 crore 50 lakh km
b. infinite b. 14 crore 97 lakh km
c. equal to the period of the earth's surface c. 100 crore km
d. There is no fixed value d. 1 crore 15 lakh km
48. geht & aRw & AT O Tv swEE A & e 5% W“’*%?WWWW*W”#W
HYAT 3T Fgl ¥ YIed FIaT ¢ - T
: a. gdg (circular) b. aeeR(square)
a. 39 @ qaf b. WeR Ueel < listicand A
c. EFFEAYT  d A P A c. g (ellipticald.  §1
Once launched to orbit the Earth, where :‘rowu:zt:;':dszzo_ib'ts do the planets revolve
does a satellite get its energy for motion:- a.  circular ) b. square
a. cells in it c. elliptical d. none of these
b. solar panel .
c. from fuel combustion 54. aﬁﬁl”ﬁ[ﬁﬁli@il g:gh-ﬁ;gﬂ? aﬁ!l;ﬂil Isgél ﬁﬁ'_r ;‘;?%?
d. none of these a YR b ARG f. ~
49. el avq H fhaer 3o ¥ S W a9y g e ¥R —
TT A I ¥ - ' TN
HET-9 (G311 77




Who among the following first said that the
Sun is located in the center and all the
planets are revolving around it:

a. Copernicus b. Galileo

c. kepler d. newton

b. 38 GEAAE & TR Bl ¢ fohd 38 fareet
AHEF aRT GATAT 1T gl

c. YAl €aRT 37 W o3l 3THYUT §of & SR
ghar &1
d. 38 o & ey & Gelcd W AR A &

FractTer Rec & a. shows its inertia
a. 100 f&=1 b. 200 f&= . ) :
b. is equal to its mass but is represented by
c. 40 ot d. 88 fae a different unit
What is the rotation period of Mercury, the c. The force of attraction exerted by the
planet closest to the Sun:-- Earth on it is equal to
a. 100 days b. 200 days d. depends on the density of the substance
c. 40 days d. 88 days in that object
56. FToR F Tel & A ¥ Wl Aacioel & PFA 61, Fa Bt avg # Ayaa W@ & ga fr i @
FTER (T = HGdwra, R = e-7&7-3787 ) - ST SITaT § Y 3UHT HR)
a. T® « R? b. T « R® a. ¥ gl b. wear I
c. T «R d. T« R* c. dt yuear§l d. o §ear § o gea ¥
According to Kepler's law of periodicity When an object is taken from the equator to
related to the motion of planets (T = period, the pole, its weight becomes
R = semi-major axis): - a. increase
3 2 2 3
a. T"eR b TR b. decreases
c. TxR d T «R* .
) c. decreases rapidly
57. mﬁﬁmﬁ%g Fle W LI IEE d. neither increases nor decreases
a. F o (mmyr) b. F o« ( r/mm,) 62. %ﬁ qote A1 s gt aFg F SN H e
c. F o (mm,r?) d. F o ( mmy/r)
a. &G & YA & SR HATA & gd & 7R
Which of the following represents the & EITI'@IT g & |
universal law of gravitation :- b T F O F 3T F & BT B
a. F o« (mmJr) b. F o ( r/mm,) '
12 c. awaxga‘sqmaamaatrmaaasmas
c. F o (mm,r?) d. F o« ( mmy/r) ¥
58. gt 3R g F T FT IFcarHdor o e - d. gqxa;q:rgﬁaﬁa;rmm
a. 55 x 10 &ged b. 3.57x 10%® =g L . .
50— 10" ~ Apparent reduction in weight of an object
c. 47 x10% &qed d. 3.3 x wCo completely or partially immersed in liquid
What is the gravitational force between the a. The volume of the object is equal to the
Earth and the Sun:- weight of the liquid.
a. 5.5 x10?” newton b. 3.57x10% Newton is equal to half the weight of the object
c. 4.7 x10* newton d. 3.3 x10"" newtons Equal to the weight of the fluid displaced
59. Tﬁﬁ N TAE W W or kR GgaAr by the immersed part of the object.
Hdg W ?RFq"IIr _cITUT T AHegard AT ® - d. All the above statements are false
a V61" b. 116 63. e sft waref & IMIfAF TeeT T ¥
c. 16 d. 61 a. UGS F OAA/THAIOIES Terd & oeled
The ratio of gravitational acceleration on b. Uerd T uelca/fHE qEY Yard HI Helcq
the surface of the Earth and gravitational c. YT FT UsIcd/IRT &1 gdcd
acceleration on the surface of the Moon is - d. Ao gard & gea/geTs T e
a. 6:1 b. 1:V6 '
c. 16 d 61 The relative density of any substance is
equal to
60. frHY aFq F1 AR a. Density of substance/Density of standard
a. 3G% siscd @ gl ¥ substance
HefT-9 (fFa (ﬁ\




b. Density of a substance/Density of another 70. Sl &T S| AF®H HAodcg gar ¢ |
substance (@) 10 faram / #Hee
c. Density of substance / Density of mercury (b) 100 forarm / #Hrex®
d. Density of standard substance/Density of (c) 1000 faamm / #He
substance (d) 500 Rpar / #Hex
64. wsft ”E”ni%l o A B T o fFE aw Water has density in Sl units.
mﬁm T N S N — a. 10 kg/m? b. 100 kg/m?
J - d' - Yoo aa c. 1000 kg/m? d. 500 kg/m?
What force do all objects experience when Answers To Multiple Choice Questions
immersed in a liquid? € dofeus gl & STR)
a. gravitational force b. magnetic force
c. buoyant force d. electrostatic force (1) b (2) ¢ (3 d @ d (5 d
65. 60 Kg goaamer & cufda &1 wgam W s gy (O ¢ () b ®) d () ¢ (10)c
g 2 (g = 10 =) (1) b (12) ¢ (13) ¢ (14) d (15) d
a. 98N b. 100 N (16) d (17) a (18) b (19) b (20) d
C. . C a C
30 N d. 360 N 20 22) d (23 24) b (25)
What will be the weight of a person of mass (26) b (27) d (28) ¢ (29) ¢ (30) b
60 Kg on the Moon? (g = 10 Newton)
c. 30N d. 360 N (36) d (37) b (38) ¢ 39) a (40) d
66. TH AR M AN F oF T A ARE@T =1 41) d 42) b 43) ¢ (44)d (45 a
40m A R o 39H Trer gl
a.  14m/s b 7 mls (46) d (47) b (48) d (49) ¢ (50) b
c. 28m/s d 9.8 m/s (51) a (52) b (53) (54) a (55) d
A stone was dropped from the top of a (56) b (57) ¢ (58) b (59) d (60) ¢
tower. Its speed after falling 40m will be:
a 14 mis b 7 mis (61) a (62) ¢ (63) a (64) ¢ 65) b
c. 28 m/s d. 9.8 m/s (66) ¢ (67) ¢ (68) a (69) a (70) ¢
67. TG UH TeuX F T AFE B TT F JFd 0T
¥ PR g Sl aF TgEd H 4 s FT @A Very Short Answer Type Questions
T ¥, @ AEET B FAE Frerer Q- (@ oy S v)
a. 20 m b. 160 m }
c 80 m d. 40 m 1. Tcasdor oo R Fea § 2
If a stone falling freely from the roof of a Fet- galll iﬁﬁl Sef iiﬂlflél a ”EHQWE‘?ﬁ3 %il
house takes 4 s to reach the ground, then 9 YRR FT UF T ﬁl Eq“%%" T
Lhe h;)lg:]t of the house t\)Nlll t;eéoa[:]:)roxmately- = & ar q%ﬁ ?-rilTE g' [Wli ! ANt W W
' : P HET T B
c. 80 m d 40 m
68 P oar & What is gravitational force?
SR NE ) (Pa ) ST b |2 The force of attraction by which two objects
a. m- - MS- attract each other is called gravitational force.
c. dyne.cm-? d. kgms? When a piece of stone falls freely on the
One Pascal (Pa) is equal to. earth, both the earth and the piece of stone
a. Nm-2 b. ms-2 attract each other.
c. dyne.cm-? d. kgms? 2. I & Fwqgat :z;"ﬁr #r gt & 3mear w AT
69. WFIH BB HI FA F W qE : ?ﬁnﬁ?a” oo aw foE geR
a. wodr® b. ®ear ¥
o 3W- IHcATHYIT Fof IR T[T SR |
c. A EEAAE  d. e Ear d > S
HEfT-9 (f=Tr) (770)




If the distance between two objects is halved,
how will the gravitational force between
them change?

The force of gravity will become four times.

sheet?

Air resistance is greater on a paper sheet
than on a paper ball, hence the sheet falls
slower than the ball.

3. g 3R GEHT TH-gEY F [T a7 W HFHNT 8. W avg F geAAW, 3EF AN IR T
m%wc[zﬁ’r T q TEAT FT HHNT RT3 FAT W §
A § q€ 9, 30 97 ¥ X IGA 9L B 30 qeq 7 9K = a€q F GAT X TIAIETT |
AT AT & TST & AT SleT § AT W § ? c > _ >
¥ 2 at is the relationship between the mass
3T A a’lﬂ;%ﬂ mmﬂ% ﬁﬁgﬁm X :f;c:ﬂar;?éigt' its weight and gravitational
Ans- Weight of the object = Mass of the object x
The Earth and the Moon attract each other Gravitational acceleration.
with gravitational force, do the Earth? Is the
force with which it attracts the Moon greater 9. v s F1 goaA 40 Kg & | afX q&h T
or smaller or equal to the force with which TFdT 0T 10ms? g, a et | AT AR
the Moon attracts the Earth. why? F g ?
Both these forces are action-reaction forces, 39%- F =ma Tgl m = 40 kg
hence according to Newton's third law of mo- a = 10ms?
tion they will be equal to each other. = 40kg x 10ms2
4. T 9T FAT § ? = 400kg ms?
m—aaaﬁrqzﬁraﬁraﬂimmaaa?m E = 400 N
Rl & a9 g @ed & o a&qu HqFd ae &
gl The mass of a body is 40 Kg. If the
What is f fall? gravitational acceleration on Earth is 10ms??,
What Isb ree ?”' ds the Earth onlv d then what will be its weight on Earth?
en objects fall towards the Earth only due . — -
to the force of gravity, then we say that the Weight = ma Here m = 40 kg
objects are in free fall. = 10ms*
5. #Fd YA FI ca¥OT AT FcAIT @O AT § 7 = 40kg x 10ms™
m—mﬁémmwﬁﬁyﬁaaﬁaﬂém = 400kg ms?
mﬁ%mw%ﬁaﬁvﬁﬁa’rm F = 400 N
quFTHcr qdel I TaROT AT I¥cdi caroT . .
fE{FT%‘I o 10. s T # gedt & AT W A ST AT g1
3UFT (i) gTAT (ii) R SedT § qT gear ¢ AT
What is .the acceleljation of free fall or the AT TEaT Bl
acceleration of gravity? IA- 59 UF [T & q%ﬁ I TegHT W o ST ST ¥
When an object is in free fall, that is, when a9 fis @1 Gea Al 3R @Al §, W HR gear
an object falls under the gravitational force of gl
the _Earth, then its acceler.atlc.)n is called ac_cel- A body is taken from the Earth to the Moon.
eration of free fall or gravitational acceleration
9 ’ Does its (i) mass (ii) weight increase or de-
6. FAWIGR Jor ¥ R a¥g FT FAT AT F1AT 82 crease or remain the same?
3M- HAGCR Jol I Rl a&] T HR AGT ST g When a body is taken from the Earth to the
What is measured using a spring balance? Moon, the mass of the body remains con-
. . . . stant, but the weight decreases.
The weight of an object is measured with a
spring balance? Short Answer Type Questions
7.  UF FET # ofE, 3H 9ER # ofie FY AT W (g, ST y¥)
Tt dig & ool F=f Pt § 2 1.  TRawdu Fadie G # adhe Gaas F46l
3W- AR HT AR FETST Y Ag T 34T Fere H FgT ST 872
ofic oX 31 e &, gafed g & 3eT ehe 3W- G T fAdih ¢ 99 Jecarnyur foardie @gr
el e &1 ST ¥l G G @ AT SO B g, Iefh
Why does a sheet of paper fall slower than GedHle, 35 & d H @ HIEAH, W ad
a ball made by twisting the same type of seafe W PR A& RO e FeAS F
HEfT-9 (f=Tr) (750)
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&Ult & U Teh g glaT §, 3T 38 FrdfIsh Ie-
carhyuT fAadie off ser ST gl

Why is the gravitational constant G called
the universal constant?

G is a constant which is called gravitation-
al constant. Since the value of G does not
depend on the nature of the particles, their
mass, distance between them, medium, time,
temperature etc. and is the same for all the
particles of the universe, hence it is also
called the universal gravitational constant.

2. o gEg3 F AT AT TFcATRYOT T FT FAT
g TRy
a. U GE] HT GoIAE ST Y AT SREm?
b. aEI3 & s & gl AN X & SAA?
c. aEGt & T HT gl e I A & TA?
d. el a3 & gegdAe e #X fqu Sd?
- W‘ﬁ'UT % R ICIECTRT D E )
ar gEGIT & S T AT xcaArhyor o
TH ‘chr T GEIHAT ST A C e W arareT
&) ST |
b. aEI3M & drer & gl lfel kel W 1/4 T[T
gl S|
c. TEIN & T T gl o el B W 1/9 4
I[AT g S|
d. &= d(—dd-ﬂ' F gIHATT T T A W
IR AT 2 ST 3W-
What will happen to the gravitational force
between two objects? If
a. The mass of an object will be doubled?
b. The distance between objects will be
doubled?
c. The distance between objects will be
tripled?
d. The masses of both the objects will be
doubled?
From the universal law of gravitation
a. The gravitational force between two
objects will double if the mass of one
object is doubled. 5.
b. By doubling the distance between objects
the distance will become 1/4 times.
c. The distance between objects will become 3R~
1/9 times if they are tripled.
d. By doubling the mass of both the objects
it will be quadruple.
3. IXcArR¥Ur ¥ WEfRE e 1 Fr Aged 87
- mméwaﬂé:é‘rwwaﬂwq&frﬁaﬁ
% 8 quiﬁﬂmﬁwaﬁmw
HMIdes I VEIT HAT § [ HROT wgAT
HEfT-9 (f=Tr) (1271)

What is the importance of the universal law
of gravitation?

Due to the force of gravity we all remain tied
to the earth. The Earth's gravitational force
on the Moon provides the necessary cen-
tripetal force due to which the Moon rotates
around the Earth in a circular path. Similarly,
satellites of other planets also revolve around
those planets.

The Sun's gravitational force on the Earth pro-
vides the centripetal force necessary to keep
the Earth rotating in its orbit around the Sun.
Similarly, other planets also keep revolving
around the Sun. Tides occur in the oceans
due to the gravitational forces of the Moon
and the Sun.

Fft FEGAHT W FIAATT Tocd T 3oTh AT
& TR QT §1 R v s A geh awq
¥ AFEST Jot A F4 AT PR 2

u¢\| 1T o1 (g=GM/R?) a¥g & G
QS St & T srAfeT 30F goaaT

&g 3ATq A aEq, FH gegAT Hr gEq AT
ﬁmﬁﬁmﬁﬁaﬁm afeh gt

T ATy R #1

The force of gravity acting on all objects is
proportional to their mass. Then why doesn't
a heavy object fall faster than a light object?

Since gravitational acceleration (g=GM/R?)
does not depend on the mass m of the object,
hence the object of more mass i.e. heavier
object does not fall faster than the object of
less mass i.e. lighter object, rather both fall
together.

TF qdell W ASGd SN @ aaF gee dr Weraar
gmﬁmm#mmﬂwaﬂmm
?

gSdr &1 3EfT gdell 3T & g & SR ST 33T
Feea 3T Hisa gar gl

Why is it difficult to lift a school bag full of
books with the help of a strap made of a
thin but strong string?




When we lift a school bag filled with the help
of a thin string strap, the entire weight of the
bag is imposed on our hand on a very small
area equal to the thin string, which causes
excessive pressure on the hand. Therefore,
lifting a heavy bag with a thin string strap is
painful and difficult.

it is immersed in a liquid?

When a body is immersed in a liquid, a
buoyant force acts upward on it. Due to this
force there is loss in the weight of the body.
This loss in the weight of the body is equal to
the weight of the fluid displaced by the body.

9. UH gal W T }YT gcIAET 48 Fralam# e
6. UH AN THY A IAQ AN F 99 §eF § A AW FQ §1 T UFT GTAT SF 48 e ¥
Fioa g1 §, W aFd) a1 vonfees & 913 &2 a1 IR IS FA AT HAE?
# A A T Fr §, FA - GART GoddAE 48 fhelamd & Fo A g,
m—ﬂrﬁw%ﬁmmé?s?ﬁﬁwﬁgmw iR ofd Rl aFq # Jem F g3 W @R
GId Usdl g cld= &cf / &3%hel| dad 35T H Fﬁmm%a’ra—gmmﬁmm
o g o [ &, 3T afe e ifs g ar %ﬁaﬁﬁ%ﬁa%@@ﬁ@qm CaNl &
mwa%mlqaﬁaﬂé?aﬁa‘%ﬂaﬁﬂwﬁ T §T % N & SR HI Iceae Sl aEd T
DA Edl &, I ofshsl AT TelllEch IR AT IR PN S 9] & R A o ez
F 8T%d 3US gar &l SHfIT T F 3o ﬁmlﬁmm%mwmﬂ%
T deEd W g AfOH WFam &, FAT gHd fhellamd gAR aTEdids gedd T § UIST S |
FI 38 W Teledl W T IUEThd A ISl §
Sray m g & Qn a balance you note your mass as 48
kilograms. Is your mass exactly 48 kg or
handl? m.ade Of. thin wire, but it is easy to Our mass will be a little more than 48 kg
c?;gi(;t ‘c’\;:‘h,f wide handle made of wood or because when an object is weighed by placing
P " ye ] it on the scale of the balance, it displaces
When lifting a heavy box by its handle, there some air and according to Archimedes'
is pressure on the ha”fj pressure = force / principle, the buoyancy force is equal to the
area. The force used to lift the box is constant, weight of air displaced by the object. Will be
so if the area is more then the pressure will applied upwards on the object. This will result
reduce. The handle made of thin wire has in some reduction in the weight of the object.
less area, hence when the box is lifted, there Therefore, the mass given by the balance will
Is r(;"nore pr?ssur(z Ondth"[‘ tht?]m’ but handle be slightly less than our actual mass of 48 kg.
made up of wood and plastic has more area.
hence when the box is lifted, the pressure on 10. mﬁ AR & geaA AR 3ES AR & & Far
the bottom is relatively less, which provides I §?
convenience. IR-
7. 3RS @1 gy ¥4 §? F.9. FeTHTT oY
m—mﬁémﬁ@ﬁmﬂvﬁﬁammm .
mm%ﬁmmﬁmmm l. GeIATT SRR H | IR R W o[l arell
ST & S aEq & g9 9T aRT geR I gd AT fAfed werd fr | FcaHIOT o B
I & 9K & IR g B AT &
What is Archimedes' principle? I. Ig W & g WW $T AT
When an object is completely or partially SIsdr T AT §1 | B
immersed in a liquid or gas, there is an
apparent decrease in its weight which is equal | ll- gedl U R | R S5 R A A
to the weight of the liquid or gas displaced by AT & €| T 3TeT-3eTT STITel
the immersed part of the object. T HAT-IHAT |
8. MEFaR A FWAME I 30 g & gaam | |V. sgH Fad sga feem & qrar-aryr
ST 87 gf@moT ¥ gf#ToT 8 B
3A- o9 fhell s 1 ga # gar Srar § a9 3N &
UF IcCalded g FW AT AR F a1 gl @ | V- gaer Sl 3”5'5';% 3SHEN S| am;ﬁs el
Iol % FROT W3 & 6T A wA QN &) [z & feeiana (kg) 1 A N
HR & TE 7 iz carT Aeud &g % 9K & (N) % §HT el
e BT B What are the differences between the mass
What happens to the weight of a body when of an object and its weight?
HET-9 (G311 (155)
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S. No. Mass Weight
l. Mass is the Weight is the force
quantity of matter of gravity acting on
contained in the the body.
body.
Il. It is the measure It is the measure
of inertia of the of gravity.
body.
Il. Mass is a constant | Weight is not a
quantity. constant quantity.
It is different at
different places.
V. It only has It has magnitude
magnitude. as well as
direction.
V. Its SI unit is Its Sl unit is the
kilogram (kg). same as the Sl
unit of force, i.e.,
Newton (N).

HefT-o (faarm

Long Answer Type Questions
(et ST gee)

98m/52%|?|w2rwé?m?rﬁﬁmﬁf@?r
FROT F gRIST & -

3UIS FT YHG :- T2 T HdAg F FA6 h W
ﬁuawﬁt[%ﬁ%é?aﬁ

&l r = R+h gt | Ifg o1 &7 gegdAT m gr ar
3R Ioed o
F=mg

= GMm/(R+h)? Ifg h Fam$ W J&cdg caor
Hﬂ]ﬂgg’f?—ﬁmg'—GMm/(Rm) “FHET (1)
T IO g T A8 H AT S F g & AT
Tedl 8| Wed A h & A Fo fhaeex o
E’ra’ra%agcrzaﬁﬁ—mR( 6400km) &r
amﬁmm%lg I AT SIITHIT Tgr g St
tr%a"ra:aagw%‘ g

g' = GM/(R+h)? - (1)

{123}

Ans-

g = g (cTrs)
el F HFR FT GHEG - G2l d1 Hag T o
Ueh T & YT R ST W BT caoT

%mﬁﬁqﬁaﬁlﬁm%lmaﬁmww%
%Wwwqu?mmgwm/

§ T SET Y@ W SR Al ST
978m/szm%lsﬂqﬁaéﬁa»‘rww%ﬁ?trza’r
T T Y TMAHR A E g W e R §
ammw%mwmfr%l et 1 g s

1/2'N =R (= 6357km) & seendry Bear
1/2AB = R (6378km) & o@tstar 21 km 310
gIclr &1

3°I3<-E§ZI TAOT g FT THHIUT 3H TR g--

F =mg

mg = GMm/R?

g = GM/R?

g = GM/R? i Rp<Re 3d: IW & FHHOM
¥ T ¥ 5 gp>ge &N |

3a: gmmﬂuawmammww
W gATH Bl

Due to what reasons can the value of
gravitational acceleration change?

The acceleration that occurs due to the force
of gravity on a freely falling object is called
acceleration due to gravity. It is expressed
with the symbol g. Due to this acceleration,
there is a decrease in the velocity of an ob-
ject thrown upward from the Earth's surface
and an increase in the velocity of an object
coming down. The value of gravitational ac-
celeration depends on the mass of the Earth
and the distance of the object from the center
of the Earth. It does not depend on the mass
of the object. All objects (heavy or light) fall
towards the earth with the same acceleration.
Its numerical value is 9.8m/s?. The value of
gravitational acceleration changes due to the
following reasons-

Effect of altitude-

The distance will be r = R+h. If the mass of
the particle is m, then the force of gravity on
it is

F =mg

F = GMm/(R+h)? If the value of gravitational
acceleration at height h is g, then mg'=GMm/
(R+h)? It is clear from equation (1) that the
value of g decreases as the value of height
increases. But even if the value of h is a few
kilometers, it is negligible compared to the
Earth's radius R (= 6400km). The value of
'g" will be approximately the same as on the




HefT-o (faarm

earth's surface, i.e.

g' = GM/(R+h)? - (1)

g' = g (approximately)

Effect of Earth's Shape - Even on the Earth's
surface, the value of gravitational acceleration
changes when moving from one place to an-
other. It has been found through experiments
that the value of gravitational acceleration is
approximately 9.83m/s? at the poles and its
value is approximately 9.78m/s? at the equa-
tor. The reason for this change is that the
Earth is not completely spherical. It is stuck
at the poles and emerges at the equator. The
Earth's polar radius 1/2 N = R (= 6357km) is
about 21 km more than its equatorial radius
1/2AB = R (6378km).

The equation of gravitational acceleration g is
as follows-

F = mg

mg = GMm/R?

g = GM/R?

According to the above equation,

g = GM/R? g = GM/R? Since Rp<Re hence it

is clear from the above equations that gp>ge
will be.

Therefore, the value of g is maximum at the
poles and minimum at the equator.

AT TN FT ehol GIod FY| gedt A qde
W TE UAF FAT ENM?

& g2t T gegdasT M 3R Bsar R A=Y Se ar
yedl 1 G @ ANUT FAE W m gedHd B
dE] W 7gce & Tocahyul T § ST Toca
g

F = GMm/R?

F = mg

= GMm/R?

m W AR FAET Far| 1 ER—T-TH'I%’H%’

godhT 8 T ma:ﬁvgﬁmwm%l
$H YR §aT T T 07T Eel W Iocd h

yﬁﬁaﬁlﬁmﬁmﬁa}mﬁéﬁwwm

¥ waieor (1) #, G, M 3R R &7 A @ W

t[za%a?rwwgm—cﬁzrw

g = (6.67x 10" Nm2kg?) (6.0x 10%*kg) /

108)2

= 9.8m/s?

(6.4x

Ans-

(124}

Obtain the expression for gravitational
acceleration. What will this expression be
on the earth's surface?

If the Earth's mass is M and radius R is
considered, then the gravitational force exerted
by Newton's law of gravity on an object of
mass m at a negligible height from the Earth's
surface is

F = GMm/R?
F = mg

If the gravitational acceleration is g, then from
Newton's second law of motion, g = GM/R?

GMm/R?

It is clear from this equation that the value
of g depends on the gravitational constant G,
the mass of the Earth M and the radius of the
Earth R, but does not depend on the mass m
of the object. Therefore, the value of g is the
same for every object, whether it is light or
heavy. Thus, when air resistance is negligible,
the acceleration of all objects falling under
gravity is equal. In equation (1), keeping the
values of G, M and R, the acceleration due
to gravity on the surface of the earth is

g = (6.67x 10" Nm?kg? (6.0x 102°kg) / (6.4x
10°)2

= 9.8m/s?

mfefAdse &1 Ry F1 §? 39 Reya &
AT F AT TF GAWT HT qoieT FY

SI9 &1 a&q el ga ar A A qoia: ar sper:
sorll STl @, 38R HR A I wa 3
m%a’raﬁr$3ﬁq‘mmmmmw
A F AR & SaT g &1

maaé?ﬁma?aw%gwmw

mg =

wsﬁaq—mmﬁrﬁrwmﬁmlwm
Wﬁwﬁsﬂaﬁﬁwﬁmw%
Fe F oTeH AT a7 TAW W ST HR BT ToeT
1 F fOAT| 31T Tk e FF Tlel AT IHA
aﬁamm?ﬁm%mlsﬁaam?ﬁmawa:
mﬂwﬁmamaﬁésmﬁwaﬁﬂmﬁaﬁ
Rfced Iaa @ feam|

mwmmww%a?aﬁrm?ﬁ@m
3T F AT IAT AAATF Foi H g8 canT
maﬁaaﬂaﬁmwm|mmm
ﬁTﬂTﬁHEﬂ'Wd—IMddHﬂTC*S?ﬂ

m(wﬁmmm)mwmwﬂ——crw
HR (8aT &) = w ITH a&d H AR (I A) =
w, TH 3d: 98] & AR & F4 - ((W,-w,) ITH
RicaRia ser #F 3aae = vml

oy I dUHH W T FT Udcd
IGEIG

d amH /




Ans-
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What is Archimedes' principle? Describe an
experiment to verify this theory.

When an object is completely or partially im-
mersed in a liquid or gas, there is an appar-
ent decrease in its weight which is equal to
the weight of the liquid or gas displaced by
the immersed part of the object.

A simple experiment to verify Archimedes'
principle Took a small stone or piece of met-
al. With the help of a thin thread, this piece
was hung from the hook of a spring balance
and its weight was read on the scale. Now
take a vessel with a spout and fill it with wa-
ter up to the spout. Now it was placed under
the spring balance and a vessel marked for
measuring water was placed under the tap.

Now put that piece of metal or stone in a
vessel filled with water and collect the water
displaced by it in the water meter vessel. Now
the volume of water displaced by the piece
and the area of the piece

The weight was determined (by spring bal-
ance). Weight of object (in air) = w gram
Weight of object (in water) = w2 gram Hence
reduction in weight of object - (W1-w2) grams
Volume of water displaced = vml Density of
water at given temperature = dgram/ml
Therefore, amount of displaced water = vol-
ume density v ml oxd gram / ml = vd gram

From experiment it can be seen that reduction
in weight of stone or piece of metal = weight
of displaced water.

19.6m 3=t v AR A T ¥ TH TR BT
T B tgzﬁ’rwqgaﬁtmmaiﬁﬂaw
AT AT |

Jgl, u =0, g =-9.8ms?, s =
-19.6 m

ST f&, v2 - u? = 2gs

=> v2 - 0? = 2x (-9.8) x (-19.6)
S V2 = (-19.6)2

=V =-19.6 m/s

FUNcHS e Ig cfar & fF aer & fger
Fr 3R gl

A stone is dropped from the top of a 19.6
m high tower. Find its final velocity before
reaching the earth.
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Ans- Here, u = 0, g = -9.8ms?, s =

-19.6 m

As, v2 - U? = 2gs

=> v2 - 02 = 2x (-9.8) x (-19.6)
= V2 = (-19.6)?

=V =-19.6 m/s

The negative sign indicates that the direction
of velocity is downwards.






