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A planet has mass 1'10 ot that of earth. whll-::\radlus is 1/3 that of carth. If a person can
throw a stone on carth surface to a height of 90m, then he will be able to throw the stone

on that planet to a height-
(A) 90m (B)40 mn qu)l(}()m (D)45 m
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Fhe heght at which the acceleration due o gravary h}'nrncs R (where g = the !
’ - Y

aceeleration due to gravity on the surface of the earth) in terms of R, the radius of the
carth, s -

M‘/;:R (B) 5.%. (C)R 72 (D) V2R
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A body of mass m and radius r falls on earth from a grml-l.\\trghl. If M 1s mass and R 1s /

: . R
the radius of carth while r = 106 then the acceleration of the body when it hits the earth

Is: (acceleranon due to gravity at earth surface is g)

(A) g 43*/10.933 (C) = (D)9.8 g
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5.

Two bodics of masses 10 kg and 100 kg ﬁ\hparaleddby a distance of 2m. The
gravitational potential at the mid-point of the line joining the two bodies is.

(A) 7.3 ~ 107 J/kg (B) -7.3 x 10~® J/kg
4P*) 7.3 % 10° Jkg (D) -7.3 x 10 J/kg
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Suppose the gravitational foree varies inversely as the n' poiver of distance. Then the ’
L |

time peniod of a planet in circular orbit of radius R around the sun will be proportional
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7.
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I'he distance of Neptunc and Saturn from the Sun are nearly 10" m and 10'- m
respectively. Their periodic times will be in the ratio -
(A) 10 (B) 100 4€*) 1010 (D) 1000
2
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_u hat should be Ih:i_ngular speed of carth, so thar h-@;‘iﬁng on ll::.* cquator l“ﬁ.ﬂ}' | d -

appear weightless” (R - 6400 km. g = 10 m/'s*)-

\}X‘l 125 - 10 'rad:is (B)25-10 'rad’s N
m: ’;ﬂgrl‘u T
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Statement | W Ren i planct approaches the poinl whielr78 Dxthens from the Sun. /
s ortital speed decreases. Corie S .

Satement - 2 Work done on the planet by the gravitational lorce exerted by the Sun

Is negalive W

\H‘/] Both Statement - 1 and Statement - 2 are true

(2) Statement - 1 is true and Statement — 2 is false WC, --a4av
(3) Statement - 1 is False and Statement — 2 1s t :
e s (000
(4) Both Statement — 1 and Statement — 2 are False
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10.

A Geostationary satellite is revolving amu:;h the earth. To make 1t cs’bapc from
gravitauonal field of earth, its velocity must be increased -

(A) 100 % J}K ) 41.4% (C) 50% (D) 59.6%
y vl = (jg,c -V | x 1oo
v,
- Ja - l)x loo
)
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11.

p— AT\ ) |
A comet travels around the sun in elhptical orbut. Its maq% 10" kg when 2.5 - 10 /

farthest away ats speed 1s 2 < 10° ms ' Find the change in KE when 1t has reached
S 10 m closest from the sun -

(A) 38 = 108 ] @‘1/43 ~ 10" ) (O)S58 < 10*)  (D)56 = 10° )

12.

-—T"' - -

Three particles™f equal mass m go round a cire®&F radius R under the action of thetr
mutual gravutational attraction. The speed of cach particle is -

o I Gm Gm 4Gm

(A) V= BYV= [— ﬂ Satl =

ZRJGm ( ‘JER (&) fﬁR (DY V } e
1
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13.
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I'he radin o two planets are respectively R, & R, and Ihcir}tnsitics are respectively p,
& p2. The ratio of the acceleration due to gravity at their surface is -

, P
(A) gy = —L @ — Byg :g: = ' P2
! R: R (B) g): g:=R(R:: pyp.
(Chegr:g:=Rip:: Rypy )i g:=Rypi : Ry po

14.

The moon's radius 15 1’4 th that of the carth & its mass is 8:} times that of carth. if g

represents the acceleration due to gravity on the surface of earth. that on the surface of
MOON 15 -

|y
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15,

T

- , e - _ ar— = -:‘-—_-‘.—-—-l—-—..‘ R A —————
Consdera pariicle ol mass moon the axas ol a ring of mass M & 1‘1’31&1 JUa distance r |

from the centre of ning, this particle moving under the gravitational attraction of the rng.

reaches the centre ol the nng. T'he velocity of the particle at the centre of the rning will

e
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16.

A satellite ivoan a CCular equatonal orbit of radius 7000 K Deound the Barth. It it s

transterred o a circular orbit of double the mdiuy

Columnl _ - ~ Column II
(A Angular momentum .__;;P o _h}[b]__[ﬁ:;c_z;a;s___ - ____ L -
(B .{.n:ﬂ ot Eanh L'n!.‘ﬂr:d by satcllite ' (q) | Decreases K - ImMmv
signal —_— F e

(Cy  Potential energy —» P, 5 (r) 4 Hﬁ:nm:S_dnuhl:: - K - G™

(D) Kinctic energy —q ., s (s) |Becomes half _ ' aeR
(J/}/a—rp:b yp.c »p.s:d >q.s k;,:.ﬁ-::“

(2)a »q:b »r:c—>r.s:d »p.s
(3)a—>s:boap:c—>q.5:d—>p.q
(d)a—>r:bor:c—op.r.d—>p.q
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17.
. gl AN 5 '
A mass m s raised from a distance 2R from surl}tt:'ﬂfcﬂnh to 3R. Work done (o do so
- -
against gravity will -
R R
(A) ms (B) MmEn ) mgR (D) F_F‘_BR
10 11 12 14

18.

A satellite of the waris i circula ot aound the sun, HTREW 1Y between the sun and

the carth Then: .
(A) The peniod of the satelhite s nearly 229 days
\}H'(I [ he penad ol the satellite is nearly 129 days
(C) The speed of the satelhite equal the escape velocny ot the carth

(I The aceeleratton of the satellte s tour tmes the aceeleration ol the carth,

T; o R

T o fs)“
<

3_G§ - (2 -}"z
T, ()
25

T5= 3ep

12
= dey

Opp to Shriram Urban. Co-Op Bank, Near Tanishq Jewellery, Laxmi Nagar - NAGPUR - 22 (Ph - 8329100890)

Scanned with CamScanner



SANTOSH YADAV PHYSICS ACADEMY Gravitation || Practice Test Solutions

18.

el - T [

The mass of in€ moon is about 1.2% of the“thass of the earth. Compared tos the
gravitatonal torce the earth exerts on the moon, the gravitational force the moon exerts

) Is the same (b) Is smaller

(c) Is greater (d) Varnies with its phase

20.

A weight is-sﬁﬂé;ended from the ceiling of a ﬁxy-a spring balance. When theé Lift 1s
stationary the spring balance reads H° If the lift suddenly falls freely under gravity. the
reading on the spring balance will be

(a) I~ (b)2 W (c) W72 JA‘)/O
21.

et ot somrete A clock i moved o il
A pendulum clock Is set to give correct time at the sea level. This clock 1s moved to hill

station at an alurude of 2500 m above the sea [#vel. In order to keep correct ime of the
hill station. the length of the pendulum

WHS 1o be reduced

(b) Has to be increased

(¢) Needs no adjustment

(d) Needs no adjustinent but its mass has to be increased

T; AN | Q-
(j{d)

22.

Statement — 1: The acceleration of a particle near the Farthsurface differs shghtly
trom the gravitatignal acceleration. ’

;l:}uli;nt — 2: The Larth 1s not a uniform sphere and because the Earth rotates.

) Both Statement — 1 and Statement — 2 are true

(2) Statement — 1 s true and Statement — 2 is false
(3) Statement — 1 is False and Statement — 2 is true

(4) Both Statement — 1 and Statement — 2 are False
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23,

| . Lo = . ] AR . . -
I'he rano of the radius of the earth to that of lht.:\'nuun 1s 10. The ratio of accefesation
duc to gravity on the carth and on the moon 1s 6. The ratio of the escape velocity from

the earth's surface to that from the moon is

(a) 10 (b) 6 Jt‘{Ncnrly 8 (d) 1.66

/B_E‘ EE.:..'D a‘- c

24.

Two identical satellites.1 and B are circulating round the earth at the heightot R and 2R
respectively. (where R is radius of the earth). The ratio of kinetic energy of /1 to that of

Bas
2
(b) (c) 2 AT*)

2 | '

Opp to Shriram Urban. Co-Op Bank, Near Tanishq Jewellery, Laxmi Nagar - NAGPUR - 22 (Ph - 8329100890)

Scanned with CamScanner



SANTOSH YADAV PHYSICS ACADEMY Gravitation || Practice Test Solutions

25.
; LT RTINS e s g paguset S ragepmery AMAIS L LIRS T LS LB A ATERL PRSIV L 24 FTCT
1_:'. {”oh;nmttr | | _ C nlumn-—ﬁ{q\-
(A) Hpud of planet — v {p} Remmnsqmc_h
(B)  Distance of planet from centre of {q] Dccrcar-ﬁ
Sun -
:l("}*l_":m.nual CNCIgY —» 9@ ) ‘u} . [ncreases -
(D1 Angular momentum about centre of  (s) Cannot say
Sun —> P |

!

(2)A +q.B—r.C—s, D—p
()A~—s.B—p. C-—q.D -r

\./n'

Q"'Jte

d *'.r {p "l s

26.

A geostattonary satellite is orbiting the earth at a’ffb‘&it of SR above that surface of the
carth. R being the radius of the earth. The ume period of another satellite in hours at a
height of 2R from the surface of the earth is:

(1) § (2) 10 v(ﬁ) 62 (4) 76;

T K
& >
2y - (er)”
T 38
i‘-..f-l]_z
T“—l_?_b]
2
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27.

Infinite number of bodics. cach of mass 2 kg are ‘situated on x-axis at distances Im, 2m.
4m. 8m .. Rt:Schtwcly from the ﬂngm The resulting gravitational potential due to this

svstem at the origin will be:
1 -6 (2) Y6 .,(J‘)/—4G (4) -G

3 3
?EDI D, m T\ T La "~
~ lw — - = s _
_ ol WA
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\.’-——-(':‘.E-CAH —CGw™M vi'ax‘?iﬂi]
\ — a™
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28,

- . N Suth I S : ' .
A block hole 1s an object whose gravualmnzﬁ' field is so strong that even’light cannot

cscape from it. To what approximate radius would earth (mass = 5.98x 1024 kg) have to
be compressed to be a black hole?

(1) 109 m (2) 10-6 m ) 102 m (4) 100 m
Q -1
> Ve - C R=—B82xlo 7™
] A
| o - -
¢ R axw w
ACH T - -4
- = C ~ [o m
- R
R-_ acm™
v i 2,
R:2x20x/0 xﬁ""ﬂ
3 3y A iplé
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29,
The grm'itm-I jonal field in a regionis 10 N'kg (. ﬁ{?‘:en the work done by grai*ilalinnal
force 1o shift slowly a particle of mass'lkg from point (Im, Im) to a point (2m. -2m)
1S -
(A)10) (B)-10J (C)—-10J N}B/)+ 40 J
—_ -
,Sh.' E = ]C} ( 1 - ])
™= “(j :
; - 17 -37
=
WN- £.av
- lE&)
N = Up 3
30.

: ; TN ; ; /
A body s projected from the surface of earth wn\h a velocity 2v. where v, 1s the escape
velocity. The velocity of the body when 1t escapes the gravitational tield of the earth 1s.

tA) -...E's', \Ll‘!4} \ﬁrc (C) ﬁvr (D) m\'r
&\h
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31.

-‘i'iulrmrul -1: T“ﬁﬂ?ﬂ”ilt.’i A & B arc in the same orbitodad the Earth. B being | /
behind A. B cannot overtake A by increasing its speed. Covved”
j:l/uul\‘nl — 2: It will then go into a different orbil. (ovveak

) Both Statement — 1 and Statement — 2 are true
(2) Statement — 1 is true and Statement — 2 is false
(3) Statement - 1 is False and Statement — 2 i1s true

(4) Both Statement — 1 and Statement — 2 are False

32.

-

. ° " - A h 1 . .
Acceleration due to gravity at earth’s surface 1s I‘b‘mg". The value ot acceleratién due

to gravity at the surface of a planet of mass %lh and radius % of the earth is -

(A)4 ms - (B) 6 ms™ J?")Bmﬁ'l (D)Y12 ms -
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33.
- A, v

A projectile is fired vertically upwards trom the surface of the earvh with a velocity kv,
| L]

where v s the escape velocity and k - | If R s the radius of the canh. the maximum

height 1o which 1t will nse measured trom the centre ot carth will be - (Neglect air

resistance
| k- R , R
(A ) o CYR(] k7 (1)) .
R \}M | k- (S 1+ k-
|
oo ?
e ——
l \=nt \ =
Fom Cudpu = favBe
- “"'--—C—_._;
| — "
—_—
34,

T T S e —— ———

s —— ——— o s
T'hree particles cachrOl mass M are situated at the ":*Eﬂil.‘?ﬁ'l_@'l equilateral triangle ot

side length a. The only forceés acting on the*particles are their mutual gravitational

forces. It 1s desired that each particle moves in a circle while maintaining the original

mutual separation a. What is the net gravitational force on one of the particles?

GM- GM° GM® 2GM*
(A) (B) V2 m _. (D) ~ )

i a a a
-3 F
:BCANI
a'\-
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35.

— e . A .
A B. ¢ and D are four masses each of mass M lying on the vertieds M asquarce of side

'a’” They always move along a comumon circle with vé#ocity v. Find v so that they always

remain on the vertices of the square -

v"‘(’ GM(2V2 4 1) - JGM{JfH]
\ ]JEH 2a

‘GML2(2 1)

Gravitation || Practice Test Solutions

Chryl— (D) none
\ a
Yoo J3FE
-:_?: AN S
‘:.J' = @1219 C..(( _ Hu?.
e =
<2 o "y
Y - I .
- rl.'ﬂ)CH
RTl q )
36.
- _“*_M:"h‘-
Two concentric spherical shells are as shown in figure.
~ Column-1 _ T o _ '__('ql%_umn-ll
(A) PotentialatA — 4  (p) | preater than B
(B) | Gravitational fieldat A 3 & (q) | less than B
(C) | Asone moves from Cto D »¥ | (r) | potential remains constant
| (D) Asone moves fromDto A 35 (s) | gravitauonal field decreases
| o - (1} | None
) A —=gB=1.C—r.D—s (2)A—rB +qC pD—1] \f- - @M - LM,
(A +s.B p.C +qD °r (A . B—rC—p.D—s | I Ty
“ft,)-"l Q)Eﬁ: M, 40 - VA :—E_t‘_!_ﬁ-”,
p) Vﬁ - G _GMy \ ImS5T TA? T Ty
Yy \/av, Bp~ QM 1 GFR | Ep-aMiyp
Nz ~GM _gmy 8’Vn To¥ T ( ROTT ;D
N g | =& - s
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37,
- "'I'n. = ———— '
A projectile s fired from the surtface of ¢ lﬂh ol radius l-i\’lvnh a velocity v, where v, ‘
15 the escape velocity and n- | ‘\ILgILLtlng ar resistance, the orbital velocnty ot

projectile iy -

‘(9}(\;1 n’ (B) ‘I'\Jtl (C) %',\/ﬁ (D) :.q".
| U.'-—I C
O\ J(RJ"") ‘

lJ

"

b \ K. 40; = K+-tUy.
‘-&:—.’LUQ, ¥, L3 Lt-:"__ GMeM . 1 MY, —CI”IM
' \ MU ETETa )
‘ ™~ | - T'IVJ ~ JGMe M
\ (Reth)
N P - 2Pk
. Ue/.

38.

The gravitational potential of twoshomogencous sphencal shells A and B of same
surface density at their respective centres are in the ratio 3: 4. If the two shells coalesce
into single one such that surface charge density remains same, then the ratio of potential

at an internal point of the new shell to shel LA is equal to -
(A)3:2 (B)4: 3 *)S5:3 (D) 5: 6

[ o)
Y L. -fﬂ'l\- m
\Y/ ) x ™ "
= - qﬁ"‘l?\r\ '_7|_;5"_.
Yoo v' - y' - S
a Y N T "5
& -'-_l R}.:ht\‘\-
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39.

. | R . .
Stalement - 1: A pL:F:un teels weightlessness inan artfiaY Swellite of the Farth /
Howeser a person on the Moon (natural satelline) keels his weight. Cowredd -

Statement = 2: Arulicial satellite as a freely falling body and on the Moon surlace. the

W < mannly due to Moon's gravitational attraction.  Cave ead—
) Both Statement — 1 and Statement - 2 are true
(2) Statement — 1 is true and Statement — 2 is false

(3) Statement - 115 False and Statement — 2 i1s true

(4) Both Statement — 1 and Statement — 2 are False

40.

| "'-'_ F_‘____"--"" - ‘ "‘{\i' - .
What should be the angular velocity of earth about its oWn axis so that the weight of the ’
body at equator would become ‘4 th of its present value-

1 1 | 1
(A) — rad/s (B) ——rad’/s Jf"'/———— ad’s (D) — —rads
100 300 ) T600 ¢S (D) 550

Ba- q-Rew"
w= 13 _ [
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41].

" Two satellites 57 and S: revolve round a planet in coplanar circular orbils in tne same
sense. Their periods of revolution are I"hour and 8 hour respectively. The. radius iI.JI _thc
orbit of Sy is 10* km. The speed of S» relative to 5, when they are closet (in kmh™') 1s

lﬁ/j-lﬂ"n

(D)4 x 10*n

(C) % x 10'

42.

— - 4 . -

Atagnen place where aeceleranion duc 1o gravity s wm s, ia:rc of lead of
densinv'd” kg m s gently releasedan a column ot hiqguid of density ‘p'kg m’™ I1d -
p. the sphere will

tar Fall vertically with an acceleration "g" m sec’

(b) Fall~y erucally with no aceeleration
. . - - . d- B '.II
Fall vertcally with an acceleration g[ Ery

1d) Fall vermically with an acceleration g{ :; ]

| S P
/2o
a | &

—

W - ®
3079
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- —

—"

LT . . JQ 11
The mean radius of the Emh's orbit around the suni1sI ¥x 10

_'—-.

Gravitation || Practice Test Solutions

. The mean radius of the /

orbit of mercury round the sun 156 x10'“m . The mercury will rotate around the sun in

(a) A year
\Aaﬂy % year

(b) Nearly 4 ycars

(d) 2.5 years
T
Te
=~
TH - ‘E\ \o /«L
l S'Jlt|uw

44,

“Match the l'ulhm'mg

Colump-I

'A)  Kinelic energy of a particle m-t_pl_

_gravitational tield 1s increasing»S

tB)  Potenual ¢ncrgy of a particle in (q)
~gravitauonal field 18 increasing ¥
(C)  Mechamical energy of a particle in ()

~_grovitauonal field s increasing 29
(s)

A—W.H—*r.('—*q

(3) A—yg.B—s5.C—p

Column-I1 q
work done by gravitational force

~should be pusitive

work donc by cxternal force should

_be non-zero

work done by gravitational force

_ should be ncgative

cannot say anything

(2) A—p.B—p.C—r
() A—p.B—q.C—r

A W = AK I W‘J - A 1AV
T =4
b"‘Jlai'Nt,: i:t— > 62T
@) e - - AU
AV
W:,:'"w
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-

A satellite is moving round the earth. In orderto make it move to infinity, its velocity
must be increased by '

(1) 20% (2) 1t 1s impossible to do so
(3) 82.8% A" 41.4%

/q)_?‘ \J“ , J2Vo

Sdne = Jz-) x [-a9)
i
= Uiy v

—

SN

46.

A particle of mass M is situated at the center of a spherical shell of same mass and I':lldillh
a. The gravitational potential at a point situated at distance a/2 from the centre. will be

IGM 2GM ~GM 1GM

$%ad o (2) - — (3 - = (4 =
Ve

e
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47.

The radn of circular orbits of two satellites A’;‘fl}\ﬁ of the earth, ac 4R and Rz
respectively. If the speed of satellite A is 3V, then the speed of satellite B will be

(1) : J?{)W (3)12V ) ?
CA A I
o R\ ] S
Vg - GV
48.

“The dependence™™l acteleration due to gravity g on the distate r from the centre of the
carth. assumed to be a sphere of radius R of uniform density is as shown in figures
below . The correct figure s,

[

(1) (2)

49.

Suppnsu a tunncl s dug along the diameter ot tll?u}rh. A particle 1s dropped trom 4
point directly above the tunnel. If the carth's density 1s assumed to be unitorm and the
friction is neglected, then wrong statement is
(1) particle will have maximum speed when passing through the centre of the carth,
(2) Aceeleration of particle will be the maximum just at the point of release
(3) Particle will have harmonic oscillation

Particle will drop to the centre of the canth
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50.
- — T:-qq_ _-—I'- .
- e heure shows L'"I"HM‘II of a planet m about the sun S [ he WeaSCD

Fivmwice the shaded arca SADB G s the ime tor the planet to move from ¢ to D and € s
]
tlw time 1o move from A to B then

(b A, \y(n 21; RATN i (41, 1.
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