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GRAVITATION 
1. m vkSj 2m æO;ekuksa ds nks rkjs ftuds chp dh 

nwjh d gS]  eqDr  vkdk'k  esa  vius  mHk;fu"B  lagfr  
dsUæ  ds  ifjr%  ?kw.kZu  dj  jgs  gSaA  buds  ifjHkze.k  
dk dky gksxk: 

 (1)  (2)  

 (3)  (4)  

2. 1kg ds leku æO;eku okys pkj loZle d.k vius 
ikjLifjd xq:Roh; vkd"kZ.k cy ds v/khu 1  m  
f=kT;k ds o Ùk dh ifjf/k ds vuqfn'k xfr dj jgs 
gSaA izR;sd d.k dh pky gksxh: 

 (1)  (2)  

 (3)  (4)  

3. mu nks mixzgksa S1 vkSj S2 ij fopkj dhft,] ftuds 
ifjØe.k dky Øe'k% 1 hr. vkSj 8hr gS vkSj fdlh 
xzg dh o Ùkkdkj d{kkvksa esa ifjØek dj jgs gSaA 
mixzg S1 ds dks.kh; osx vkSj mixzg S2 ds dks.kh; 
osx dk vuqikr gksxk: 

 (1) 8 : 1 (2) 1 : 4 (3) 2 : 1 (4) 1 : 8 
4. dekuhrkj rqyk ls ekius ij fdlh fi.M dk mÙkjh 

/kzqo ij Hkkj 49 N gSA ;fn bl fi.M dks fo"kqor~ 
o Ùk ij ys tkdj bldh rqyk ls rksysa] rks bldk 
ekfir Hkkj D;k gksxk ? 

 (g =  =  9.8  ms–2 rFkk i Foh dh f=kT;k  

R = 6400 km yhft,] 
 (1) 49 N  (2) 48.83 N 
 (3) 49.83 N  (4) 49.17 N 
5. nks mixzg A vkSj B ftuds nzO;eku Øe'k% 200kg 

vkSj 400kg gS] i Foh dh ifjØek Øe'k% 600 km 
vkSj 1600 km dh Å¡pkbZ  ij dj jgs  gSaA  ;fn A 
vkSj B ds vkorZdky Øe'k% TA vkSj TB gSa] rks  
TB – TA dk eku gksxk% 

 
 [fn;k gS] i Foh dh f=kT;k = 6400km, i Foh dk 

nzO;eku = 6 × 1024 kg] 
 (1) 1.33 × 103 s (2) 3.33 × 102 s 
 (3) 4.24 × 103 s (4) 4.24 × 102 s 

6. R f=kT;k dk ,d Bksl xksyk mlds dsUnz ls  3R 
nwjh ij fLFkr fdlh d.k dks xq:Roh; vkd"kZ.k 
}kjk fdlh cy F1 ls vkdf"kZr djrk gSA vc bl 

xksys esa] vkjs[k esa n'kkZ, vuqlkj] f=kT;k  dh 

dksbZ xksyh; xqfgdk cuk;h tkrh gS ftlls fd 
vkd"kZ.k cy F2 gks tkrk gSA F1 : F2 dk eku gksxk% 

 
 (1) 25 : 36  (2) 36 : 25 
 (3) 50 : 41  (4) 41 : 50 
7. uhps nks dFku fn, x, gSaA ,d vfHkdFku A gS 

vkSj nwljk dkj.k R gSA 
 vfHkdFku A  :  nks xzgksa A vkSj B ds iyk;u osx 

leku gSa ijUrq A vkSj B ds nzO;eku leku ugha gSA 
 dkj.k R  :  buds nzO;eku vkSj f=kT;kvksa dk 

xq.kuQy leku gksuk pkfg,A M1R1 = M2R2 

 mijksDr dFkuksa ds lanHkZ esa uhps fn, x, fodYiksa 
esa ls lgh mÙkj dks pqfu,s :- 

 (1) A vkSj R nksuksa lgh gSa rFkk R vfHkdFku A dh 
lgh O;k[;k ugha gSA 

 (2) A lgh gS ijUrq R lgh ugha gSA 
 (3) A vkSj R nksuksa lgh gSa rFkk R vfHkdFku A dh 

lgh O;k[;k gSA 
 (4) A lgh ugha gS ijUrq R lgh gSA 
8. fdlh fiaM dks i Foh dh lrg ls 10R Å¡pkbZ rd 

m/okZèkj Åij iz{ksfir djus ds fy, vko';d 

vkjfEHkd osx vi dks iyk;u osx ve ds inksa esa  

vi =  × ve  }kjk of.kZr gksrk gSA ;gk¡ R i Foh 

dh f=kT;k gSA x dk eku ________ gksxkA 
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9. vkjs[k esa n'kkZ, vuqlkj ,d nwljs ls  nwjh 

ij fLFkr f=kT;k 'R' vkSj nzO;eku m ds fjax vkSj 

f=kT;k R vkSj nzO;eku M ds  xksys  ds  chp  

xq:Roh; vkd"kZ.k cy gksxk (fjax dk ry dsUnzksa dks 

feykus okyh js[kk ds yacor~ gS) % 

 

 (1)  (2)  

 (3)  (4)  

10. eku yhft, i Foh ds dsUnz ls yEcor~ nwjh (R/2) 
(R& i Foh dh f=kT;k) ij] fdlh thok ds vuqfn'k] 
i  Foh  esa  dksbZ  lqjax  [kksnh  x;h  gSA  bl  lqjax  dh  
nhokjsa ?k"kZ.k ghu gSA ;fn bl lqjax esa fdlh d.k 
dks eqDr :i ls NksM+k tk,] rks ;g ljy vkorZ 
xfr djrk gS ftldk vkorZdky gS % 

 (1)    (2)  

 (3)   (4)  

11. nh?kZo Ùkh; d{kk esa ifjHkze.k djrs fdlh xzg 
ds@dh@dk : 

 (A) ifjHkze.k osx fu;r jgrk gSA 
 (B) lw;Z ds lehiLFk osx fuEure gksrk gSA 
 (C) {ks=kh; osx blds osx ds vuqØekuqikrh gksrk gSA  
 (D) {ks=kh; osx blds osx ds O;qRØekuqikrh gksrk gSA  

 (E) iz{ksi&iFk bl izdkj gksrk gS fd {ks=kh; osx 
fu;r jgrk gSA  

 uhps fn, x, fodYiksa esa ls lgh mÙkj pqfu, : 
 (1) dsoy A   (2) dsoy D  
 (3) dsoy C   (4) dsoy E 

12. fn, x, i Foh ds vkjs[k esa fcUnq  A vkSj fcUnq C 

ij  xq:Roh;  Roj.k  dk  eku  leku  gS]  ijUrq  

xq:Roh; Roj.k dk ;g eku fcUnq B (i Foh ds i "B) 

ij xq:Roh; Roj.k  ds  eku ls  de gSA OA : AB 

dk eku x : y gksxkA x dk eku ..........gSaA 

 
13. fdlh /kwedsrq dh lw;Z ls vf/kdre vkSj U;wure 

nwfj;k¡ Øe'k% 1.6 × 1012 m vkSj 8.0 × 1010 m gSaA ;fn 

/kwedsrq dh fudVre fcUnq ij pky 6  ×  104 ms–1  

gks, rks nwjLFk fcUnq ij bldh pky gksxh : 
 (1) 1.5 × 103 m/s (2) 6.0 × 103 m/s 
 (3) 3.0 × 103 m/s (4) 4.5 × 103 m/s 
14. ;fn  i  Foh  dks  iw.kZr%  rksM+us  ds  fy,  dksbZ  mldk  

lHkh æO;eku gVkuk pkgrk gS] rks blds fy, 
vkiwfrZ dh tkus okyh vko';d ÅtkZ dh ek=kk 

gksxh , tgk¡ x ______  gSA 

 ¼fudVre iw.kk±d rd iw.kk±fdr½ 
 ¼;gk¡ M i Foh dk æO;eku, R i Foh dh f=kT;k rFkk 

G xq#Roh; fu;rkad gS) 
15. dksbZ HkwLFkSfrd mixzg fdlh LosPN xzg 'P' ds i "B ls 

11R dh Å¡pkbZ] ;gk¡ R xzg P dh f=kT;k gS] ij d{kk 
esa xzg P dh ifjØek dj jgk gSA xzg P ds i "B ls 
2R dh Å¡pkbZ ij] d{kk esa xzg P dh ifjØek djus 
okys] fdlh vU; mixzg dk ?kUVksa esa vkorZdky 
gksxk_________P dk vkorZdky 24 ?kaVs gSA 

 (1) 6  (2)  (3) 3 (4) 5 

16. fdlh mixzg dk f=kT;k R dh o Ùkh; d{kk esa 
vkorZdky T gSA fdlh vU; mixzg dk f=kT;k 9R 
dh o Ùkh; d{kk esa vkorZdky gksxk : 

 (1) 9 T (2) 27 T 
 (3) 12 T (4) 3 T 
17. ;fn i Foh ds pØ.k ds dks.kh; osx dks bl izdkj 

c<+k;k tk, fd fo"kqor o Ùk ij j[kh oLrq,¡ rSjuk 
izkjEHk dj nsa] rks fnu dk varjky yxHkx gks 
tk;sxk : (g = 10 ms–2, i Foh dh f=kT;k, R = 6400 
× 103 m, p = 3.14 yhft,)  

 (1) 60 feuV (2) ifjofrZr ugha gksxk 
 (3) 1200 feuV (4) 84 feuV 
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18. lw;Z ds pkjksa vksj nh?kZo Ùkh; d{kk esa xeu djrs 
nzO;eku M ds fdlh xzg dk dks.kh; laosx  gSA 
bl xzzg ds {ks=kh; osx dk ifjek.k gksxk: 

 (1) 
 

 (2) 
 

 (3)   (4)  

19. nzO;eku 'm' dk dksbZ d.k o Ùkh; d{kk essa] dsUnzh; 

foHko {ks=k  ds  v/khu  xfr  djrk  gSA  

;gk¡ C ,d /kukRed fLFkjkad gSA 
 bl d.k dh xfr ds fy, f=kT;k&osx dk lgh 

xzkQ gksxk: 

 (1) 

 

(2) 

 

 (3) 

 

(4)  

20. 100 kg æO;eku dk dksbZ O;fDr varfj{k;ku }kjk 
i Foh ls eaxy dh ;k=kk djrk gSA vkdk'k ds lHkh 
fi.Mksa dh mis{kk dhft, vkSj i Foh vkSj eaxy ds 
i  "Bksa  ij  xq:Roh;  Roj.k  ds  eku  Øe'k%  10 m/s2 
vkSj 4 m/s2 yhft,A uhps fn, x, vkjs[k ls ml 
oØ  dks  igpkfu,  tks  le;  ds  Qyu  ds  :i  esa  
;k=kh ds Hkkj ds fy, lcls vf/kd mi;qDr gks % 

 

 (1) (c) (2) (a) (3) (d) (4) (b) 
21. fdlh mixzg dk izekspu i Foh ds pkjksa vksj f=kT;k 

R dh o Ùkh; d{kk esa fd;k x;k gS tcfd fdlh 
nwljs mixzg dk izekspu f=kT;k 1.02 R dh o Ùkh; 
d{kk esa fd;k x;k gSA bu nksuksa mixzgksa ds 
vkorZdkyksa esa vUrj dh izfr'krrk gksxh: 

 (1) 1.5 (2) 2.0 (3) 0.7 (4) 3.0 

22. Øe'k% rA vkSj rB f=kT;kvksa dh o Ùkh; d{kkvksa esa 
ifjØek dj jgs nzO;eku mA vkSj mB ds rkjs A 
vkSj rkjs B ds fdlh ;qXerkjk fudk; ij fopkj 
dhft,A ;fn rkjs A vkSj rkjs B ds vkorZdky 
Øe'k% TA vkSj TB  gSa] rks: 

 (1)  
 

(2) TA = TB 

  (3) TA > TB (;fn mA > mB)  
 (4) TA > TB (;fn rA > rB) 
23. fdlh fi.M dks i Foh ds i "B ls Å/okZ/kj 

mifjeq[kh ml osx ls Qsadk x;k gS tks mls vuUr 
rd ys tkus ds fy, i;kZIr gSA Å¡pkbZ h rd 
igq¡pus esa bl fi.M }kjk fy;k x;k le; lsd.Mks 
esa gksxk & 

 (1)  

 (2)  

 (3)  

 (4)  

24. lw;Z dh ifjØek djrs fdlh xzg dh fuEure vkSj 
vf/kdre nwfj;k¡ Øe'k% x1 vkSj x2 gSaA ;fn bl xzg 
dh  vius  iz{ksi  iFk  ij  fuEure  pky  v0 gS] rks 
vf/kdre pky gksxh : 

 (1)   (2)  (3)  (4)  

25. fdlh  lkSj  e.My  esa  ,sls  xzg  ij  fopkj  dhft,  
ftldk nzO;eku i Foh ds nzO;eku dk nks xquk vkSj 
?kuRo  i  Foh  ds  vkSlr  ?kuRo  ds  leku  gSA  ;fn  
fdlh fi.M dk i Foh ij Hkkj W gS, rks mlh fi.M 
dk ml xzg ij Hkkj gksxk : 

 (1) 2W  (2) W  (3)  (4) W 
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26. nks xzg (xksys dk vkdkj) ftldh f=kT;k,a Øe'k% R 

vkSj 2R rFkk nzO;eku M vkSj 9 M gS vkSj ,d 
nwljs ds dsUnz ls ftudh nwjh 8 R (tSlk fd fp=k 
esa fn[kk;k x;k gS) gSA ,d mixzg dks ftldk 
nzO;eku 'm' gS 'M' nzO;eku  okys  xzg  ds  i  "B  ls  
nwljs xzg ds dsUnz dh vksj iz{ksfir fd;k tkrk gSA 
nwljs xzg ds i "B rd igq¡pus ds fy,] mixzg ds 

fy, vko';d U;wure pky 'v' dk eku gS 

;gk¡ 'a' dk eku ________ gksxkA  
 [fn;k gS : nksuksa xzg vius LFkku ij fLFkj gSa] 

 
27. izR;sd 1 kg æO;eku ds nks loZle d.k vius fdlh 

vU;ksU; xq:Roh; vkd"kZ.k ds v/khu f=kT;k R ds o Ùk 
ds pkjksa vksj xfreku gSaA izR;sd d.k dh dks.kh; 
pky gS % 

 (1)   (2)  

  (3)    (4)  

28. eaxy rkjs ds nks mixzg ¼pUæek½ gSaA ;fn buesa ls 
,d dk vkorZdky 7 ?kUVs 30 feuV gS vkSj d{kk 
dh f=kT;k 9.0 × 103 km gSA rks eaxy dk æO;eku 

gS %  

 (1) 5.96 × 1019 kg  (2) 3.25 × 1021 kg 
  (3) 7.02 × 1025 kg (4) 6.00 × 1023 kg 
29. ,dleku xksyh; dks'k ds vUnj  : 
 (a) xq:Roh; {ks=k 'kwU; gksrk gSA  
 (b) xq:Roh; foHko 'kwU; gksrk gSA  
 (c) xq:Roh; {ks=k izR;sd LFkku ij leku gksrk gSA 
 (d) xq:Roh; foHko izR;sd LFkku ij leku gksrk gSA 
 (e) mi;qZDr lHkh 
 uhps fn, x;s fodYiksa esa ls lgh mÙkj pqfu, :  

 (1) dsoy (a), (c) rFkk (d)  
 (2)  dsoy (e)  
 (3)  dsoy (a), (b) rFkk (c)   
 (4) dsoy (b), (c) rFkk (d) 

30. ,d (2M) nzO;eku dh oLrq pkj nzO;ekuksa {m, M 
– m, m,  M – m} esa VwVrh gS] rks fp=kkuqlkj ,d 

oxZ ds :i esa O;ofLFkr fd, tkrs gSaA dk 

vuqikr] ftlds fy, fudk; dh xq:Roh; fLFkfrt 
ÅtkZ vf/kdre gks tkrh gS x  :  1 gksrk  gSA  x dk 
eku __________ gSA 

 
31. 100 fdxzk æO;eku rFkk 50 eh f=kT;k ds ,dleku 

xksyh; dks'k ds dsUæ ij 50 fdxzk æO;eku j[kk gSA 

dsUæ ls 25 eh  nwjh  ds  fcUnq  ij  xq:Roh;  foHko  

V fdxzk@eh gSA V dk eku gS % 
 (1) – 60 G  (2) + 2 G 
 (3) – 20 G  (4) – 4 G  

32. i Foh rFkk pUnzek ds nzO;eku rFkk f=kT;k,¡ Øe'k% 

(M1, R1) vkSj (M2, R2) gSA muds dsUnz 'r' nwjh ij 

gSA nksuksa nzO;ekuksa ds e/; ls 'm' nzO;eku dks 

iz{ksfir djus ds fy, U;wure iyk;u osx Kkr 

dhft, : 

 (1)  

 (2)  

 (3)  

 (4)  

33. ;fn RE i  Foh  dh  f=kT;k  gS  rks  i  Foh  lrg  ls  
xgjkbZ 'r' rFkk ÅpkbZ 'r' ij xq:Ro ds dkj.k Roj.k 
ds chp vuqikr gksrk gS % (tgk¡ : r < RE) 

 (1)  (2) 

  

 (3)  (4)   

a GM
7 R

3

G

2R 3

1 G
2 R

1 1
2R G 3

2G

R

2
11 1 2 24

6 10 N m kg
G

- -ì üpï ï= ´í ý
ï ïî þ

M
m

+
= 1 24G (M M )1

V
2 r

+
= 1 24G(M M )

V
r

+
= 1 22G(M M )1

V
2 r

+
= 1 22G (M M )

V
r

2 3

2 3
E E E

r r r
1

R R R
- - -

2 3

2 3
E E E

r r r
1

R R R
+ + +

2 3

2 3
E E E

r r r
1

R R R
+ - +

2 3

2 3
E E E

r r r
1

R R R
+ - -



 
ALLEN® Gravitation 

    
 

5

E 

no
de

06
\B

0B
A

-B
B\

Ko
ta

\J
EE

 M
A

IN
\J

ee
 M

ai
n-

20
21

_S
ub

je
ct

 T
op

ic
 P

D
F 

W
ith

 S
ol

ut
io

n\
Ph

ys
ic

s\
En

gl
ish

\ G
ra

vi
ta

tio
n 

34. izR;sd M nzO;eku  ds  pkj  d.k, ,d R f=kT;k ds 
o  Rr  ij  ikjLifjd  xq:Roh;  vkd"kZ.k  ds  vUrxZr  
xfr  djrs  gSa  tSlk  fd  fp=k  esa  n'kkZ;k  x;k  gSA  
izR;sd d.k dh pky gS % 

 

 (1)  (2) 

  

 (3)  (4)   

 

1 GM
2 R(2 2 1)+

1 GM
(2 2 1)

2 R
+
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SOLUTION 
1. Official Ans. by NTA (2) 

Sol. 
 

 F =  = (2m)w2 (d/3) 

  = w2  

 Þ w2 = 
 
Þ w =  

 Þ T =  =  

2. Official Ans. by NTA (4) 

Sol. 

 

 F1 =  =  

 F2 =  =  

 F3 =  =  

 Þ Fnet = F1 + F2 cos 45° + F3 cos 45° 

 =  

 =  

 =  =  

 Fnet =  =  

 Þ v =  

3. Official Ans. by NTA (1) 

Sol.  

  

  

4. Official Ans. by NTA (2) 
Sol. Weight of pole = mg = 49 N 
 At equator due to rotation = ge = g – Rw2 
 so  W = mge = m(g – Rw2) 

 \ WP > We   WP = 49 N 
 So, We = 48.83 N. We < 49 N 
 Option (2) is correct. 
5. Official Ans. by NTA (1) 

Sol. T = 2p  

 TA = 2p  

 TA = 2p × 109  

 TB = 2p × 109  

 TB – TA =  

 = 314 × 4.107 = 1289.64 = 1.289 × 103 s 
6. Official Ans. by NTA (3) 
Sol. Let initial mass of sphere is m'. Hence mass of 

removed portion will be m'/8 

 F1 = m.E. =  

  

  

 = 
 
=  

 F2 =  

  

7. Official Ans. by NTA (2) 

Sol.  

  

 M1R2 = M2R1  
 Hence reason R is not correct. 

m 2m
c.o.m.

d

2d/3 d/3

2

G(2m)m

d

2

Gm

d

d
3

3

3Gm

d 3

3Gm
d

2p
w

3d
2

3Gm
p

m

m

m

m

45°
45°F1

F2

F3

m = 1 kg
R = 1 m

2

Gmm
(2R)

2

2

Gm
4R

2

Gmm

( 2R)

2

2

Gm
2R

2

Gmm

( 2R)

2

2

Gm
2R

2 2 2

2 2 2

Gm Gm 1 Gm 1
4R 2R 2R2 2

+ +

2

2

Gm 1 1 1
4R 2 2 2 2

æ ö+ +ç ÷
è ø

2

2

Gm
R

1 1
4 2

æ ö+ç ÷
è ø

2

2

Gm
4R

( )1 2 2+

2

2

Gm
4R

( )1 2 2+
2mv

R

G(1 2 2)
2
+

1

2

T 1
T 8

=

1

2

2 / 1
2 / 8

p w
=

p w

1

2

8
1

w
=

w

3r
GM

+ ´ 3(6400 600) 10
GM

37
GM

38
GM

p 92 10

GM
é ù-ë û8 8 7 7

2

m.Gm '
9R

AB
O 2R m

( )
é ù

= -ê ú
ê úë û

2 2 2

G.m ' G.m '/ 8
F m

(5R / 2)3R

´
-

´2

Gm ' Gm ' 4
9R 8 25

æ ö-ç ÷
è ø 2

1 1 Gm '
9 50 R

´ 2

41 Gm '
.

50 9 R
´

= ´ =1

2

F 1 50 9 50
F 9 41 41

=e
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=1 2
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8. Official Ans. by NTA (10)  

Sol.  

 v =  

9. Official Ans. by NTA (4) 
Sol. Gravitational field of ring 

  

 Force between sphere & ring 

 

 

 

 Ans. (4) 
10. Official Ans. by NTA (4) 

Sol. 

 
 Force along the tunnel 

  

   

  

   

 Ans. (4) 
11. Official Ans. by NTA (4) 
Sol. As  per  Keppler's  2nd law, Areal velocity is 

constant. 
12. Official Ans. by NTA (4) 

Sol.  

         

 gA = gC 

  Þ  

 so OA = ; AB = R – r =  

 OA : AB = 4 : 5 

13. Official Ans. by NTA (3) 
Sol. By angular momentum conservation : 
 mv1r1 = mv2r2 

  = 3000 m/sec 

 = 3 × 103 m/sec. 
14. Official Ans. by NTA (3) 
Sol. Ans. (3) 
 Energy given = Uf – Ui 

 = 0 –  

 =  x = 3 

15. Official Ans. by NTA (3) 
Sol. (3) T µ R3/2 

  

16. Official Ans. by NTA (2) 
Sol.  

  

 T'2 = T2 × 93 
 T' = T ×33 
 T' = 27 T 
17. Official Ans. by NTA (4) 
Sol. For objects to float 
 mg = mw2R 
 w = angular velocity of earth. 
 R = Radius of earth 

  ... (1) 

 Duration of day = T 

  ... (2) 

 Þ  

  

 Þ  minutes 

  84 minutes 

= + 2–GMm –GMm 1
mv

11R R 2

20GM
11R

( )3/22 2

Gmx

R x
= -

+

( )
( )3/22 2

GmM 8R

R 8R
=

+
2

GmM 8
27R

= ´

q
r

R/2

x

3

GMmr
F cos

R

æ ö= - qç ÷
è ø
gm

F x
R

= -
2

GM
g, r cos x

R

æ ö= q =ç ÷
è ø

g
a x

R
= -

2 g
R

w = R
T 2

g
= p

( )
A 3

GM r
g

R
=

C 2

GM
g

R
R

2

=
æ ö+ç ÷
è ø

3
2

r 1
9R R
4

= 4R
r

9
=

4R
9

5R
9

14

1 12

48 10
v

1.6 10

´
=

´

23 GM
5 R

æ ö
-ç ÷

è ø
23 GM

5 R

3/2
24 12R

T 3hr
T 3R

æ ö= Þ =ç ÷
è ø

2 3T Rµ
2 3

T' 9R

T R
æ ö æ ö=ç ÷ ç ÷
è ø è ø

g
R

w =

2
T

p
=

w
R

T 2
g

= p

36400 10
2

10
´

= p

T
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60
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;
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A

B

C
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R = 6400 km
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18. Official Ans. by NTA (4) 

Sol. 

 
 For small displacement ds of the planet its area 

can be written as 

  

  

 =  

 A.vel =  

  

19. Official Ans. by NTA (1) 

Sol.  

  

  

  

   

20. Official Ans. by NTA (1) 
Sol. At neutral point g = 0 so graph (C) is correct  
 Hence option (1). 
21. Official Ans. by NTA (4) 
Sol.  
  

 
 

 

 % Change = 3% 
22. Official Ans. by NTA (2) 
Sol.  (since ) 

23. Official Ans. by NTA (4) 
Sol.   

  
 Applying energy conservation from (1) to (2) 

  =  

Þ  

Þ  

Þ  

 .  

  

  

  

24. Official Ans. by NTA (4) 
Sol. Angular momentum conservation equation 
 v0x2 = v1x1 

  

25. Official Ans. by NTA (3) 
Sol. Density is same 

 ,  

  

 
; 

 

  

qr

S

ds

q
r

ds
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1
dA rd

2
= l

1
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2
q

dA 1 ds Vrsin
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dt 2 dt 2
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2
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= - = -

2mv
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=
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2

C mv
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=

2 1
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µ2 3T R
= 3/2T kR
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e e

1 2GM GMm
m.

2 R R
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2GM dr
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= =
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0 R
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26. Official Ans. by NTA (4) 

Sol. 

 
 Acceleration due to gravity will be zero at P 

therefore, 

  

 8R – x = 3x 
 x = 2R 
 Apply conservation of energy and consider 

velocity at P is zero. 

  

 \ V =  

27. Official Ans. by NTA (2) 

Sol.  

 F =  = mRw2 

 w =  

28. Official Ans. by NTA (4) 
Sol. Option D is correct 

 T2 =  

 M =  

 by putting values 
 M = 6 × 1023 

29. Official Ans. by NTA (1) 
Sol. Inside a spherical shell, gravitational field is 

zero and hence potential remains same 
everywhere  

 Hence option (1) 
30. Official Ans. by NTA (2) 
Sol. Energy is maximum when mass is split equally 

so = 2 

31. Official Ans. by NTA (4) 

Sol.  

 VA =  

      =  

       = –4G 
32. Official Ans. by NTA (2) 

Sol.  

  

  

  

 Option (2) 
33. Official Ans. by NTA (4) 

Sol.  

  

  

           

          

2 2

GM G9M
x (8R x)

=
-

21 GMm G9Mm GMm G9Mm
mv 0

2 R 7R 2R 6R
- - = - -

4 GM
7 R

2
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3

1 G
2 R

2
34
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2 3

2

4 r
·

G T
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M
m

é ù-ê úë û
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–
r R

é ù-ê úë û

50 100
– G G

25 50

2 1 2GM m GM m1
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2 r / 2 r / 2
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1 2

1 2Gm
mV M M
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( )1 24G M M
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è ø
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g g 1
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è ø
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g r r
1 1

g R R
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2
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1 1

R R R
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2 3
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34. Official Ans. by NTA (2) 

Sol.   

  

  

  

  

  

  

  

  

 Option (2) 

=
2

net

MV
F

R

+ =
2

1

MV
2F F

R

( ) ( )
+ =

2

2 2

GMM GMM MV
2

R2R2R

æ ö+ =ç ÷
è ø

2GM 1 1
V

R 42

æ ö+
=ç ÷ç ÷

è ø

2GM 4 2
V

R 4 2

( )+
=

GM 4 2
V

R4 2

( )+
=

GM 2 2 11
V

2 R


