Question Type-01: T e S CCERISEE

= Formula & Concept:

¢ NSO NI 3@z my 8 m, SRR Gf5 T d HUG (U0 SR F A0 S S0, F = G.=L=2
AR, G T 3T O3 T, G=6.673%10~11Nm2kg 2

AT, Fy, 7o GO 37 Sofa o 3w siferes 7 (@), ¥, 700 o1 38 0w 81 <9 911 v
> F = “Ti%2; [ T TIG0TR gfod o fiisa aea o11]
> ﬂWWWWG@EW(ﬁ%}WWl

0I. A space craft from the earth is moving towards the moon, find a location from the earth where at the

gravitational force is zero. [Mass of the earth = 6 x 10%* kg, Mass of the moon = 7.4 x 1022 kg, distance

between the earth and the moon = 3.8 x 108 m] [TUT’20-21]
(2)3.12 x 108 m ) 342x108m  (c)3.02x10% m (d)3.42 x 107 m

Soluton: (v) 1™ = e @ )

6x10%*  7.4x10%2

== (d—x)? Moon
a Mp =6 X 10%* k
:.u=%=}9d—9x=x=#9d=lﬂx - 5
- i MMoon = 7.4 X 10?2 kg
9 9 8
=E=10" 10 X 3.8x10"m d=38x10%m

=3.4217x 10 m

02. Two bodies of masses m and 4m are placed at a distance r. The gravitational potential at a point on the

line joining them, where the gravitational field is zero, is: [TUT 19-20]
(a) —g (b) - == (c) —m—m (d) zero
o &m o m [T [ 12 Lot o)

Solution: (c); T IR T lE e = =1 "xXx= 3 mex> (_(r-x)__}tlm
Yy =-0m_G@#m) _  (3Gm  12Gm\ _ _ (6Gm+12Gm) _ _ 9Gm
e G) r-s (r + Zr)_ ( 2r )_ r

03. TZFE 9% G OF W@ T2 @572 [RUET’10-11]
(a) LM™1T2 (b) L3AM~1T-2 (c) L-1M3T-2 (d) L2ZM~2T~2 (e) LM~T~2

d2 -2 2
ST (b); G = = = "o L = [3M-1T-2
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QT AN TP o 1 x 10*kg @32 FIFTE 1m | CIFF F9F CIETEA (7 O 0.5m FA0g NS m,; S
QT T T TR 0 T 92 [G = 6.673 x 1011 Nm? kg~2] [BUET'16-17]

IO T TR 9o = i — 6,673 x 10712 x 22X05 o« oy, = 3.3365 x 10~myN

R3 13
T 99" G' @3 T o [BUTEX’10-11]
TAR: F = S0 = G = o BT (1sm-17-2) pacera iy MLT2)
O K PG S T R B s E e [ R C R T [BUTEX’09-10]

AAY: (& e I =)

+f23 1 SrwA SR 81wl GRS (ITHT NS G 38.6 X 10*km | 57 ¢ SR AL @4
I (@ I8 U SORE biF FW A7 [RUET’08-09]

FAYE: 4f7, ojfAd i x yarg O T A
RITSAT=M; TSI =_; JFIST=m
Q¥+ TFH® F, 101 5 Fy = =

xI

M

G.—
5% BB F, 0 B, F, = o

(38.6x10*x103-x)2

1 1 7 2 — 7
— — b h 4 = = 610 —x
F, = F, 904, T = x* = (38.6 x 10’ —x)“ 81 = x = 9(38 )

= 10x = 9 x 38.6 x 107 . x = 34.74 X 10’m

offR 3 '@ 37 AR I ATF TS ST T | O +|fe]t sra sifafee g @2 [RUET’06-07]
STAI: SRA @ T AETE AR TR A S A1 G T I ARAR TR T e ey
QR QTR oF | @2 TEEE 9 A e e S ad B (I el (04l A0S A 711 G @ 4
*fRS BIAMCS CIMCH |

Question Type-02: SfiCEase AOR (43 R (G R G <)

Formula & Concept:

VECEACIREAUER Rwﬂﬁwmﬁﬁmwmwm -— | S 0gE ATE W= e
<4, g = 3 TRPG.

e gauer fR&fEn 7=
> §-+j TS h THOR SfES (I O SHSFHE Ga, g’ = (Rihjzg
> -off TS h TEO SIS P Y o g, g = g (1 — 1) = 3Gn(R— h)p

> ) ST SRIES §-oTH7 (T YT SfSTEE g, g = g — w’Reos?); A, w = 2fRA3e @faF @t R
@i, A = 0°; {35 9, g' = g — w?R(c050°)? = g — w?R
ST, G ST, A = 90°; CTFF ST, g’ = g

Y
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T AR 8 @32 W e W T W AL g 472 g D, OF g 932 g’ @7 WA FHF giow

T W T4, A< PG R [Ans: a] [CKRUET’21-22]
' h R : R-h \2 '

@g =g(1-3) ®e=e(x) ©g=s’2) @g=gR-N ©@g=gR+h

What is the height above the earth where the value of acceleration due to gravity is 40% of that on the

earth's surface? (Radius of the earth, R = 6,38 x 10°m) [IUT°20-21]

(a) 4.7 x 10° m (b) 4.7 x 10° m (c)3.7 X 10° m (d) 3.7 X 10° m

2
Solution: (c): 0.4 = —~ xh _ 3 8
(c); 0.4 (R+h)2 = R V0.4 = V0.4

An object has a mass of 36 kg and weight 360 N at the surface of the Earth. If this object is transported to
an altitude that is twice the Earth's radius, what is the objects mass and weight, respectively? [I[UT*20-21]

(a) 9kgand 90 N (b) 36 kg and 90 N (c)4kgand 90N (d) 36 kg and 40 N
GM
- . +_GM _GM E—E:—m—l ; __ 360 )
Solution: (b); g = -4R3=>W_g__§_f =.2W=—2W = 90N

1+E= =>h=237x10°m

Here, mass of the object remains same.

The height at which the acceleration due to gravity becomes E (where g = the acceleration due to gravity

on the surface of the earth) in terms of R, the radius of the earth, is [(TUT’19-20]
R R
(a) * (b) VZR (©) 2R ()=
: 1 _ ([ R\ R 1 _ N
Solution: (c);; = (=) =—-=2=3R=R+h=h=2R
*fASE AL 6.4 x 108m @2 *fT¥ WGFEG o 9.8ms™2 | §- (AT 6.4 x 10”7 m THOT TOTHE Gareld
q«H 97 [IKUET"'18-19]
(a) —186.2ms™? (b) —9.8ms ™2 (c) 0.081ms™? (d) 8.05ms ™2 (e) 9.8ms ™2
: A R? o -2
TALR: () & = = = ¢’ = 0.081ms

BB S TSI SSFEeT GAUeld T @ WA 9T bgdied xa? (A3 Tp1i4 = 6.4 x 10° km)

[KUET’17-18, BUET’02-03]
(@)84x10°km  (b)48x10°km  (c)40x10°km  (d)52x10°km  (¢) 6.8 X 10 km

W'ﬂf{:(b);%=1—3=:-%=1— b ok = 48 % 16%m

R 6.4x103Kkm

The weight of an object on the Moon is one sixth of its weight on Earth. Theratio of the kinetic energy of a body on

Earth moving with speed V to that of same body moving with speed V on the Moon is: [Ans: c] [TUT'17-18]
(a) 6:1 (b) 1:6 (c) 1:1 (d) 36:1

B-7% T© 1000km RS SfCFHET Gateld M7 w7 [+4fA[a Wi1€ = 6400 km] [KUET’16-17]
(a) 3.8Bms 2 (b) 7.33ms 2 (c) 8.1ms™? (d) 9.8ms 2 (e) 13.1ms™2

TATEI: (b); 8n = (RE;JE XB=E8n = [niﬁ X8 = [5_45{51.:2:?;5]2 X 9.8 = 7.33ms™*

g% T0GA G0 ATZA TP SIS 2: 1 T QTiF T8 g OF TS TS FA7 [BUTEX’16-17]
(a) 2:1 (b)1:2 (c) 4:1 (d) 1: 4

GM 4 . R, 2
AL (a); g = o7 = 3 TPGR P2 R . R

B2 R, 1

a9
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TS 10 T @ 180kg | ToreT TR O 2T ST £ 49 A - ZA, VAL TE 0 6T 77

[KUET’15-16]
() 100 kg ~ wt (b) 180kg — wt (c) 80kg — wt (d) 1620kg — wt  (e) 20kg — wt
GMm .
W:c;"—vﬂz Rin_ _ (Mm) (Re)" _ 1 - % —
() We G;t (Me)(ﬂm) —9x4=bwm—180}<;—80kg wt

T R St fawet o7 @ 3 wct G R R 21z A1TE ST BE SIT2H O 1 ke SRR 66 TS TR?

(@) I.IN (b)22N (c)44N (d) none of these [BUTEX’15-16]

.. B _ M'R? 2M(R?) 2 , = = '
FATY: (b); i (9.8 X E) ms~? =22ms™2 ~W=mg' = (1%x2.2)N=22N

“JRE S bUw ST 80 et q3L ST Y T 12800km €92 3200km | 5 IO SETEE G T
FS? [KUET’14-15]
(a) 163 cms—2 (b) 1.7 ms~2 (¢) 196 cms ™2 (d) 1.9 ms™* (e) 1.64 ms™?

2 2

TG (c); _GM Bm _ MwRE__ gm _ 1x128002 _ -2 — 196cms 2

— y - ; = 1.96m = cms
5 gE M.R:, 9.8 80x32002 ~ &M 1.96ms 1

|

jfilﬁ’lam M R JIIE R 0 AR s £ @ weiTe Z03- [BUET’12-13]
M

@) 3 (b) (c) MR? (d) =

T (b); g = 2 = E=
TRFANA SEGAR Serd Fael- [Ans: ¢] [BUTEX’12-13]
(a) STCOIRITS! (b) IS Jevor
(c) gafTe qte= S=iEfea o= (d) TSR JEoiq o 28TE &
@A +jfA97 St AT Ja? IRUET?11-12)
@M=E ()M ==~ ()M = E- (M =E @M==3
AL (c); g = [:;1 M= EHE
gﬁmr%ﬁ@mwwﬁwﬂ@ww 25% 2A? (ARSI PTG = 6.4 x 10°m) [KUET?10-11]
(a) 100 km (b) 25 km (c) 640 km (d) 6400 km (e) 64,000 km

R2 25 _  R? 1_ R R+h h E .

KL LGE (d)’g (H+h]==&mn_'(ﬂ+h)?=>2_n+h=' R =2= 1+ zﬁn_l
~h=R.h=64x10°m = 6400 km
TS PG (FTF 3m FFICS 2T | THP FS TRLS AFS ARA? [Ans: d][RUET’10-11]
(a) 3m (b) 6m (c) 9m (d) 18m () None

STTYI: (d); 50T Sfowde e =T - et
AR Cﬂﬁ;"TﬁEz 9G<F, @fi, mgearthhearth mgmuunhmuun = Bearth X 3m = EL:’E‘_ X hmnnn hmunn = 18m

o{fQdra g @5t T g @UeIF 08 A TR SR (FI IF SH A2 [BUTEX’20-21]
T4 S G, Wfeed® gad, g’ = g — w?Rcos? A R AR @eate, A= 0 =~ g’ = g— w?R

Q4 ﬁﬁ% R o =2_1t= 24:;@0 [91T, T = WWWWW= 24 51
rads™; ﬁgﬁﬁﬂwa‘@ﬂﬁ?wwg =0 PO
432ﬂﬂ

:-g:___g_mﬁ]{ 0=:m§=-=md—f ’ﬁfiuﬁ—1237437x10 rads™*

L 94170159 =172 wg =17 X w
E{%&ﬂj@ﬁ’lﬁﬂﬂﬂtﬁﬁ O3 TSI AR &A1T 17 & A R Seee @1 38 oEas 24|
¢t




19,

20.

21.

22,

T 39 iR w Mo 93 U0 9T 28 QT 99T A8 S 93 BITE 499 T4 A TS @, 9
DITATS @0 i emeer @7 sifSs o1 e Sifs 20d ) #ieafa 35 miemeifen simee fda w91 (Rl
¥qg= 5.5 x lﬁakgm"3) [RUET'19-20)
FATYR: T g=§anG;mWRqﬁ%méﬂpqﬁﬁ1ﬁm§wu :
WMhﬂ@mﬁlﬁﬂﬂ*ﬁWa=§n(R—h)pG QU@ (R — h) 21 7R &7 3 @ g 73 9=
X T3 SfSH R I@ AR, a = '—':-TIKPG ['-'W,Wﬁﬁ’@ﬁl

NEE S m E S I F = ma = —%anmx= ~kx [~ k=§1rpmG = §4F

=.a=—£x=—mzx.mﬂﬂﬁmﬁﬂﬁmﬁwa

~ WREE HEEE T=E=2nﬁ=2n ’4 . =JE=5068.645
w k S pmG pG

TN @, FfRAT T AT GF0 X LT Tl T | 90 IFCE JAA GF A (AF (RG (I T G
T T B R e 0o At | RS a3 fb JaT CIEF WA FE GIR AR AP I ST
W JRIT FF AF 5 x 105 m G IFHI G @ (AR 1w 6w 39 1[631 Wity A3 U R =

6.4 X 10°m W32 g = 9.8ms™?] [BUET'16-17]
AN: AT (7 20O x TG $JOA oI @It fHTs, m SER @Il T8 89 I TS 4
Fp = - “m;c:““h x [er=a ot e 39 I (-) sign]
= ma = _Gm:;:irth
= a= ‘“";;"h ----- (i)
SHMUIGT, a= —w?x — — — — — (ii)
(i) @ (ii) 72 TE1 FF 13,

2 _ GMearth GMMearth g [ Gm]
W= —]—2D20= S2wWw= |— |~g=
R2 J R2 Ja., 5= R

T=2=92q J% = 2m ﬁ"‘:;"ﬁ' = 5077.58s.

L]
9.8
a=—m2x=—%x=—6_ﬂm£><5x105m/52 = —0.77m / s°
ST % 9FG NPT ST 80 kg-wt | *fidia &7 5rud Sraq 81 ﬂﬁﬁﬁﬁﬂmﬁaemﬁm?
(744t 3 BTHA WAL SIS 4:1) [KUET?04-05]
g, =M, Mm g (M), (Re)*_ (1), (4)% 16

TN ge = Rz 'Bm = Rz i T\, K(Rm) _(31 X(I) T 81

m _ 16 16 16
ﬁ':’—ggez—ﬂ—lﬂmgm=-H—;xmge=ﬁx80=15.Bkg—m(ﬁns.)
“ffRAA{E G AT G 90 kg T AT b O 6T TS A7 AT <7 O <RI ST - W G THCH
AT "jﬁﬁﬁ AATER SEF | [CUET?03-04]
STIYA: SR @I, g = T

— GM, — GMm |, Bm _ MmRZ Mm 1 Rm 1 [Ra)\2

Be = Rz7 Bm =R g, T MerZ Mo 9 Re 2 (E.';) e

= ; 4 4
S8 =S x 4= g =g D W =5 W, " W ==X 90 X 9.8 = 392N (Ans.)

¢t



Question Type-03: TRFIT 21K 8 T3 TFD

= Furmula&Cun::Ept:
PMWWW"&WrWW,E=%¥Lﬁ“ﬁ_H U——T
> YRR S (PR 0 TR ek = S g

¢ SI]e 8 ST Wy ook

Wﬁmmﬂﬁﬁfﬁﬁﬁmwawﬁ@wrmﬂ:ﬁ?ﬁ%mﬁmﬁvaW

> m ST T TR 77 #ifF, E, = m x v = -G 2M r
r

& WWWWWWW,
W =Ep, —Ep; = GMm (= — = G, 1, = SN TIGH 932 1y = 19 GIEI

ry 2

ﬁﬁwﬁvﬂoﬂsm.%l%m
A0 cifetee fSem

Tl ot foete
QUTH, M = OIS ©F, a = O UG @3 r = O (77 L @I {93 999

01. =ifefd 2 x 103%kg Sraa Hio ©Fl YR AHCE T @ Siad e «=9H )| He6aer 26Ta *d ol ufow
Tqel gy e 10%km @32 Siwd AifS oo 9oty FA0wede A ©ite @4 F© R? AfSl wiam e

10*km | KG9 918 A, ﬁv‘aﬁmiﬁm mwiﬁwﬁvw: [G = 6.67 X 10-11Nm3kg-2] IBUET'19-20
-GM Gl'h*lz

AMHE: Ejnjtial = + = X 2m(0)?; Efinal = —— "|" x 2m(v)* ":{mﬁ

._GMZ GM? -GM , GM _ _» O O |<%> .
* Eipitial = Efinal = R ¥ + Mv? = R + re =V ST TR o~

9 l! Rr=2ﬂlﬂiﬂn

=;U=JGM (—-——)-—-ZSBXIUEITIS 1 Ri=10km=10"m =2x10'm

Rr  Rj

02. <fAFE *jc QT FRWTEH Y (371 0°C SAAN TF AT r.m.s @O A1 A0 FrREGee S4fe Sy
e A 724 el e BeiteE At Bts, o Wit w Swer Bata? (el i, MRWGIEH WeF $4 m =

4.65 % 1026 kg @392 Boltzmann <%, K = 1.38 x 10723]K~1] [BUET'19-20]
: ~11%6 1&24 6.673 =11 24
(49200 = N ":: T A

(Te)



03. T-b TS AT SOt e W AFOCE 5 kms™! Tfore TUFAT a1 L1 TIOO [0F FAAHE RS

TP (U TS THOT (R ©f @ 4 [BUET"05-06]
[*}fafa =7 = 6.0 x102¢ kg, *fAFq TG = 6.4x106m, G = 6.67x 107" Nm? kg™*]
AATYIS: Elnitial = Eﬁnal e
-GM.m GmM, \_J] i - |
= = Fon mVl LI m(0)2 - RT+h =V 0 ms
=:-1vz—GM (1 : ):}12 e P
2 ' 7¢\R, R.+h I TR, "R.+h [ |
2 332 _ 6:67x10711x6x10%* _ -6.67x10"11x6x10%4 M | vi=3 kms~
=32 (5% 107 6.4%106 N 6.4x105+h T
= h =1.599 X 10°m
» §-7 (AT AT &g = 1.599 X 10°m (Ans.) .

Question Type-04: (FAFICI Q FWF[S

Formula & Concept:

aitzd AifS ifFS @t a:
> Borqa s 2l a1z AT ToRrad @RITT @Y G BoAgarers AT emiEe TR
> stﬂmaﬁcﬁwﬂww@wﬂmwmm CRATT SOy I |

T ¢ T AEIE @2 A Crae Sfee I O, = = 39
> IR s @Sl argd srfmenea 1o 78 Qe o 16 Ergs weted Aefes | widie, T? « R

¢ T2 o RY; [, T = STR *FRI 932 R = SI0Z7 0 51 R4 T2 = 2 x R

¢ 0

01. The Earth is revolving around the Sun on an orbit of radius 1.5 x 10%km. If the time of one revolution is

3.156 X 107s, what is the mass of the Sun? (G = 6.67 X 10'*Nm?kg~2). [IUT'16-17]
(a) 3.0 x 10*°kg (b) 1.5 x 10*%kg (c) 2.0 x 103%g (d) 2.5 x 103%g

2 GM . 23 4“2
Solution: (¢); — = r;“ =M= "Gr =2 =——=2x103%g

02. The moon has a pennd of 27.3 days and has a mean distance of 3.90 X 10°km from the centre of Earth. What
is the period of an artificial satellite that is in an orbit 6.70 X 10°km from the centre of Earth? (IUT'14-15]

(2) 90.52 min (b) 78.52 min (c) 88.52 min (d) 82.52 min
: R, 6.7%x10%\ > _
Solution: (c); T2 « R® =~ T2 = T2 x n,) =27.3% % (3_%1‘]5) = 0.0037788 - T, = 88.52 min

03. The sun is considered to be a satellite of our galaxy, the Milky-way. The sun revolves around the center of the
galaxy with a radius of 2.2 X 10?°m. The period of one revolution 2.5 X 10° years. What is the mass of the

galaxy? [Gravitational constant G = 6.67 X 107" Nm?kg™?] (IUT'14-15]
(a) 1.01 X 10**kg (b) 2.22 x 10*kg (c) 2.00 x 10*%g (d) 3.25 x 10*1kg
o > (R+h)* - (2.2x1029)3 _ “
Solution: (a); M = 4m GTz = 6.67x10~11X(2.5x108X365X24%3600)2 LO1x10™ ke
04. WWWWW [RUET*12-13]
anr’ __4nr? __4mr? _4n?r® _4m?p3
@ M=Gm ®)M = ©OM="0% (dM = e e)M = =

4mirl

rJ —_
W- (E);T= ZT["‘m:h M - GT2

M ? 3
Alternative: M. w2r = e (I 01 (T G0 @I (F) = 513 = GM =~ M = 257

bo
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Question Type-05: &35! AFIw

Formula & Concept:

»V, = /2gR = J@ G039 T8 STaa B Frda e w1, 1 aiveg o rs fifed 77, R = +R%w mid
T R = 7R 5 s et R g

AT B1efR S ot e v aR | @b S AT e @9 oifis AreIS T

(BUTEX’16-17)
(a) 20% (b) 30%

(c) 40% (d) 60%

STAMIA: (c); RS St F1% e G0 v = /R ; T A0S 7 SoTFS @, ve = /28R

- o1 IS T = "(EEE‘{E“ x 100% = 41.42% ~ 40%

RS AL R = 6.4 x 105m @2 ST 241 9.8ms 2 T JRIAT 7P TS @ IFT & @1 TS TA?
(2) 1.12x 10*ms™* (b) 11.2 x 10*ms~? (¢) 2.11 X 10*ms™! (d) 21.12 x 10*ms™! (e) None
A (a); PEEA, v = /28R =V2 X 9.8 X 6.4 X 106 = 1.12 X 10*ms 1.

& QUK AN 102 [RUET’13-14, 09-10]
(a) vg = /2R (b) vg = 2gR (c) vg = V2gR (d) vg = ii (e) None
W:(a);%m(vE)Z:meﬁv,E:% Ve = ?:bvez 2gR

T SR & @i T 972

[Ans. ¢] [BUTEX’12-13]
(a) 11.2 Kms™! (b) 14.5 Kms™* (c) 5.1 Kms™? (d) 3.2 Kms™!

5 x 102*kg ©9 W92 6.1 x 10°m TFTE R 92l Atz P WS 2.0 kg S UMD /@ T IS

TG =fea A =- (T =IeE, G = 6.7 x 107 Nm?kg™?) [BUET’11-12]

(2)9.0J (b) 2.2 X 10%] (c) 1.1 x 108] (d) 1.1 x 109]
AYA: (c); TER, v = ’Ei—” = \[ 26700 X510 — 10480.27 ms ™

-. eaTeA e = >mv? = 2 x 2 x (10480.27) = 1.1 x 10°

ojfa S ST Gad 980 cms ™ G GF TFT I(F @91 11.2 kms™ 1 AT IAAIE $0?
(a) 6400km (b) 640km (c) 64000km

_ o _ VE? _ (11.2x10%)% _ _
HAIIYA: (a); Vg = 4/ 28R = vg® = 2gR =~ R = 2g  2x980x10~2 6.4 % 10°m = 6400km

(d) None of these [CUET’10-11]

e (4, (F TEE@ PAoH 11.2 kms™! (@A TR LT e T I3 <y wfeedn qrem wedd

FIor TS A | '{rﬁﬁ’ﬁmé= 6.4 X 10°m [RUET'17-18]

AAYA: Ejnital = Efinal T
-GMm , 1 2 =0 = —GM 4 lvz - Efina1 = 0
2GM _ 2%6.67%x10"11x6x1024 -1 _ -1
— J e ms 11.2 kms

N
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09,
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02.

TR AFAE R = 6.4 X 10°m QI TfSTET Gt 9.8ms 2 20 #JfAde 70 S (I TFF L& Fo I?
[RUET’13-14, 09-10, CUET’13-14, KUET’05-06]

TR TEW, v, = /2gR = VZ X 9.8 X 6.4 x 106 = 1.12 X 10*ms ™
T ST ©F R SR 0.11 @9 G2 97 TENE T TG 0.532 o) T AR §-P (AT I
TR TSN T (@0} BT T TR T 2 TR 0T G- BT Q@S AR ? [R3Ip
O 5.975 x 10* kg, JRIATPNG = 6.371 x 10°m, G = 6.673 x 1071 Nm?kg™] [BUET’03-04]

T SN SR, vy, = [ G, M = 5.975 % 10* kg

R R=6.3171x 10°m
= szﬁ.ﬁ?axm-ﬂxm1x5.9?5x1n“ — £087.62ms" G = 6.673 x10""! Nm?kg2
0.532x6.37x106 Mn=0.11M kg

Rm=0532 RI‘I’I, Vm= ?

Question Type-06: ©ATZF *If© FF@

Formula & Concept:

> 5o e h THON WSS @F FaN Tolarm ERE @, v = ’%= EL . [@=g GM = gR?))
Toiarzfb $-+jtvd Y4 (RS0 SR¥H I R+h =~ R ﬂﬂTﬂTﬂ.CﬂtﬁTﬁ,v=J£f=Jg_R

3
bWTmmm,v=%(ﬂ+h)=T=?(R+h) = Z“J(R;:;) = Z“X{lﬁgz

< GMT? 1/3
> h THOR TSRS BN SRSEA T T, h= (=) —R

> Ffam Tt m SRR @32 93 @1 v T, FIES oAfSfE = - mv?
> ST B0 4o E, 93 oo & B, T, E, = ——= = —2E = 2Erom

r
-GMm
2r

> |Exl = [Erotal = | 2| 998 Erora =
ATHGAT ATIZS
o9 TS, R = 6.4x106 m; TYFHT §99F, G = 6.7x10~11Nm2kg 2
ﬁfﬂ"f@w- p = 5.5x10°kgm™ ;‘Iﬁa?‘ﬂ_ﬂ, M = 6x10%%kg IWW = 2 X 103%g

o Flam TALZ §-P (T I [ME THOF 8 kms™! QU R, @AM SGIEG A TH gy, =
8 ms™2 | §-7J¥ (ATF Tazfba Tl fdfy w4 [CUET’15-16]
(a) 1600km (b) 4000km (c) 14400km (d) 8000km

TAGE: (a); v === = \/ga(R+ h) = R+ h = 8000km = h = 1600km

A2 =[5 ZT© 4RI 620 km T (A 96 Fiaw Bolarz ARAT s T Selie @t ewfi $E? enedt
Wit g = 9.8 ms~2 G #JfA MG R = 6380km | [RUET’14-15]
(a) 4.55kms™! (b) 7.50kms™? (c) 5.75 kms™! (d) 5.57kms™?! (e) None

2
TA: (b); v = [ = 7.50 ks~

LY



03.

04,

05.

06.

07.

08.

09,

LIV YIYL SUTRE AT 672 IBUTEX’14-15]

(a) 0 hr. (b) 24 hrs. (c) 12 hrs
_ (d) 365 days
TA: (b); BN Bojaireg wvwmr

On July 191- 1969, Apollo 11°s orbit around the moon was adjusted to an average orbit of 111 km. The radius of
the moon is 1785 km, and the mass of the moon is 7.3 X 10%2kg. How many minutes did Apollo 1] take to

orbit the muurzl once? [G = 6.67 X 10~ NmZsg~2] (TUT'14-15]
(a) 2.31 x 10 sz (b) 1.23 X 102 min (c) 1.35 X 10% min (d) 1.56 X 10% min
Solution: (b); — = _SMm_ 4n? (R+h)? GM 4w?(R+h)?

ution: (b); R+h ~ R+W?Z 12 = R+ == f}h: :

_ (R+h)3 (1785%103 3)3
= T=2m -J e = ZHJ 29 M0 743 x 103 s = 1.23 x 102 min

6.67x10"11x7,3x1022

THATR 9Ff6 GTTT (M (e 7 [Ans: ¢] [BUTEX’12-13]

(a) I (b) 25 (¢) S (d) T34 ©raT Toig fsaie

G ACAIRG TR Freeler 21 T. 7 oifoeiRes srieeifos 21 [BUET’10-11]
1 2

(a) - ®) = (©) = (d) T3

AAYE: (d); E =%mv2 = %m X 41‘[2:—:; R}« T2 # R2 T3 = E nc:rﬁ; ZEe& TS

200 kg St39 90 FfAT TN §-7{8 (e 93 Ffe Twom wie o= w147 6000 M sifexfe
AT ZCETT | TRt w© Twerd +|fdite AfREye Fara? 4fad ©9 6 x 1024kg, ITE 6400 km 992

G = 6.6 X 107" "Nm?kg 2. [BUET'20-21]
A S my? = 6000 x 10°] = mv? = 2 x 6000 X 10°] = v? = ZEXAT _ 6 197 25-2

GM Z _GM _ v __GM GM  66x10™11 24
G4, rzm=m: == =vT=:T=v2=>r=F= - Eﬂ:fﬂu m = 6.6 X 10°m = 6600km.

- &%, h = 6600km — 6400km = 200 km (Ans.)

RS (UIF 2600 FFCANCR T W Fiem TAGZ SIS @7 I3 JEFIG Y AWt I 97 @
IO To 3? (AT IFE = 6400 fFrAifitE, o9 = 6x 102 @& @3 G = 6.67 x 10-1! FTBA-
fir/cfEy [KUET'19-20]

6.67x1011x6x10%4

— |GM _ a -1 _ 666833x107*km _ _
ST P TP (1, v = 1‘R+h - JEdﬂDH1D3+ZEﬂﬂxlﬂ3 = 6668.33ms™" = oo~ = 24006 km hr™?

80 kg GTTAA GF0 Fha TR TP (AT F© THOM T+ Fa07 O 2fS 24 TOY 2 IR €T I oY
FATS ~AFEa? (4R TIFIE 6400 km 8 1T S9 6 X 102! Tonl [BUET'17-18]
ANTYT: CReT SR, A FBTE R = 6400 km = 6.4 x 105 m

#fR§ia S M = 6 x 10! Ton = 6 X 1021 X 10° kg = 6 x 10%* kg

faw Tojatz HAEIE T = 2—: hours = 12 hours = 12 X 3600s = 43200 s

5, pfar BotarzA Tl = h

1
3

2 _ 4n? 3 _, T2GM _ 3 _ (T*GM
wuﬂﬁl 45 T CM (R+h) = 42 (R+h) ::"R+h—(4“2)
1 1
T2GM\3 (43200)?x6.673x107 ' x6x10%%)3
=>h= (T3 -r={ — J' — 6.4 x 10°m = h = 20.24976 x 106 m (Ans.)

L8



10.

11.

12,

13.

14,

15.

16.

AT Fha SoA2R A3 7Y (AT 700km THOR JBIFIR #TA A= | I Wgeiw @t Fdw w1 [+4R¥% ¢
= 6300 km 932 %S % g = 9.8 ms~?] [RUET'17-18)

_ 'GM 'gnf ’ 6 3 o -1
WAy = e = =6.3 %X 10 JE 3x1uﬁ+?x1u5 7454.26 ms

wﬁzokgmﬁqﬁmtﬂmwmwﬁmmaox 106 m FPINET JAFE *Td SRRES e
SR ARSI 2.4 h )1 2007 ASTFHE G T 8.0 ms™2 R 2267 T[FAIE F07 [BUET’14-15)
FNYA: 8.0 X 10°m ISR JOIFE 712 = Ffaw Soiaitza TIPS, R = otz pi4

T &, (R +h)? = S R+ ) = £

EHRIH(Z.JIHEEIKE-:})I
4%

a6 T IR FEAIRG +jfA¥E bt $-5p 200 250 km B9t JGIT 2T G408 | W2 TR FATHAR60T
siforast @R 9 <t M9 991 [R, = 6400 km, g = 9.8 ms™2]

= R = 5.81776 x 10°m (Ans.)

IBUET*10-11]

-_fﬂ ._‘E_R* _{i - -1

AAEE: v = o d Al e A e R ——=v=17769.31ms™" (Ans.)

vt =2n(R+h) = t =0 = ¢ = 5377.98 sec = t ~ 89.633 min (Ans.)

i3 ATF 1600 mmm%‘ﬂmjﬁﬁ’w | A JEFE A v FA= 1 TALRD AfeqDy

@1 FS? [Mg = 6 X 102* kg, Rg = 6.4 X 10°m, G = 6.67 X 10~ 1'Nm2kg 2] [BUTEX’07-08]
_ _ |GMg _ [6.67x10711x6x10%% -1 _ -1

AT S i, v = } Rort = | caxiotTicooaior = /07284 ms™" = 25462.2 kmh

SR <A IFT 12800 km | 936 T2 JFE F0F 7.8 kms ! oifS @00l TR | JEFR I0F SoFie T

9.0 ms™?% (- |[CUET’04-05]

(F) JEITH FCFA CHol

(¥) @FF 74 e e A T (%)

h
TAIY: mg———=>R+h_E=>h—-R+—=—6400+ O3 — 360 km

~h=360km. (Ans.)

T = 2n(R+h)  2nx6760
v

*fAqE ©F 8 G 99 T IAF 6 x 10*kg 8 6.7 x 10~ Nm?kg2 992 FFA1E 6.4 x 10°m 71, $-fFq TAazd
THS! 8 (I $©7

= 5445.44sec. (Ans.)

[RUET’03-04]

1 1

- =11 24 Z
T4 h = (GMT=)3 —R= (ﬁ.?xm x6x10%%x86400 ) —6.4%10° = 3.596 X 10’m

412 412

7 i —

GM _( 6.7x10" 11 x6x10°%*
(R+h) =~ \6.4xX106x6%35.96x10°

-89 P [MAwge 1A O N ARSI @it $fFw @Piart Soares qarem sitaa rid 397
Toleizfd T- TS T THOIY YAR?

) — 3080 ms~! (Ans.)

(BUET’01-02]

1 1

BLILIGE W AT AL R+ h = (GMT1)5 = (E.E?xlu‘”HSHBMIDH}:{EEWH)I)E

412 4%9.87

=423%x107m~h=423%x10"—64x10°-~h=359x%x10"m

L



