
AILY ASAM iLY AS 
ASSAM 10 

CRAVITAT 

.10.1 

(universal law of gravitation) ra Mm IITE fa 

10.1 {9 (Gravitation): 



TgDI 1 (AI Ea fira sfs s1Mer 10.1.1 zusafra fasTalt 7 (UNIVERSAL 
LAW OF GRAVITATION) 

B 
C 

B 

d 

Mm 
F G 

B 

10.2 f5a F AA TT4 B 70 TE FTAM 

Foc M x m..... (10.1) 

F . (10.2) 
[7 9.4] IATL sDA1dN AYTT A1| 

FMXm 

d2 
... (10.3) 

F = G- 
d 

. (10.4) 

NG T (universal gravitation constant) T 

7 AA (10.4) 7itea7 1S 
Fx = GM * m 
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KO ag (Grantham)| 
faaas 5 
(Woolsthorpe) a1 DRT| 

511IAIAMP (Johannes Kepler) 3PARA 1T A fUDI T 
wS a T GAMI (Kepler's laws) 

1. 

(S8-Sa4) 
CeF (Plague) A RATIA ARAA BS RATA B ATI 7AA, C DA GIT 7A CATE 

ATR COTE0AB OCD 1f A za 
3. 

T f4 fI a, 
TR sA TI (Universal law of gravitation) STA U (theory) 79RpA ATAT REBAR 

D 

F 

2Ttr TT5 (Copernicus), (Kepler), 
Co1atie (Galileo) TA TEOI TÍ 

zf T, E U = T T 
3 

1 F Tt1fa TA, 
T 

F 
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6.7x10" Nm kg x6x 10 kgx74x 10 kg 

(3.84x10 m) Fd 
G= .. (10.5) 

*************** 

Mxm 2.01 10"N 

51, 7 T E GTR (10.5) 7BIA TAT G 1 

I5R (SI) 9 (AI TA| a, Nm* kg '1 aa 

ies (Henry Cavendish, 1731-1810) 7RTATTA 

y (sensitive balance) TA AAGa HRFe a 
GTe Z1 6.673x10 ' Nm2 kg?1 

= 

2.01 10" N 

I. ra fagorita zac fret 

(IMPORTANCE OF THE UNIVERSAL 

LAW OF GRAÝITAriÓN) : 

) 

(ii) 
36 (iv) 5at qa aITA HTOT EN INA(tides) i 

10.2 TT172 (Free Fall): 

HTE 10.1:14 6x10 kg 524E7.44x 
10 kgI oj14d b4 A[ FTY 3.84 x 10 

G = 6.7x 10-1 Nm*k g2i au .10.2 

1d, M = 6x10"kg 

5E m 7.4 x 102 kg 

- 3.84 10' km 
= 3.84x 10x 1000 m 

= 3.84x 10 m 
G 6.7 x 10' N m*k g? 

F=G Mxm
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10. 

7 z ~tg 10.2.1 7 RTR (TOCALctLATE 
THE VALUE OF g): 

R G = 6 1N=i 

M=610 TR R= O4 Fccelaeration due io F 

RR RIE 102 (54x10= 

MOTIONOF OBJECTSUNDER 
THE INFLUENCE OF GRAVTITA-

TIONAL FORCE OF THE 

zK F = mg. -- (10.6) 
EARTH): 

10.4 10.6R ¢£ 

mg G 

g -G (10.7) 
10.3 

mg=GXm 

R 
(10.8) 

g- .. (10.9) 
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(ii) s f=U+U _Oms'+5ms 
2 2.5ms 2 

(ii) f A ,s = %ar 
= % 10 ms? (0.5 s)} 

T(Leaning Tower)1Rfenaa vnta (ATR ZITTAR 
= % 10ms20.25 s= 1.25 m 

TEsf fa 7araTAAE ((oE 8.5 BTAI) a 
() TTO1 7AE B=5 ms-! 
(ii) 0:5 s 7NTEINTE STY = 2.5 ms' 

(ii) TD 1 DTACOM G35 = 1.25 m. 

U =u + at. 
(10.10) 

sut + %at?........ (10.11)
v?=u?+2as..... (10.12) 

HTR 10.3 : TSTta eat7 TE SDI 10 

rI TY,s = 10m 

a 1, v= 0 ms-
1451913 FT, g = 9.8 ms 

TEcD t a = -9.8 ms (G4TA s) 

61 °1a11fa f a0.5sPoszI (i) 2 = u + 2as 

1 g = 10 m s (1*AA 77a A) 0 u+2 * (-9.8 ms*) x 10 m 

-u=- 2 x 9.8 x 10m2s2 

(ii) 0.5s TAATETTE &HT TY T AA? u=196 msl = 14 ms-l 

(i) U = u + at 

0 14 m sl - 9.8 m s) xt 

= 1.43 s 

e, (i) anTse Ai, u = 14 ms- 

7AR,=0.5 s (ii) AE 7A, = 1.43 s 

a74fs 1, u = 0 ms 

TT afE 1, g = 10 m s* 

inT Y a, 
= + 10 ms (TE) 

(i) v= at 2. 74T19 a a T7? 
= 10 m s x 0.5 s 

= 5 ms 
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10.3(Mass) 

TYUR (FTN (9.3 TR )I7STTT RT1e ffofaait 

104 9 (Weight) 

10.16 *************** 

R 
FTT TA, TR 7, TgGA (m) UT 

aTfere-10.1 
F = m x a. 

.(10.13) (kg 
uT F = m * 

g. (10.14) 
5.98x 104 6.37x 10 

Wa qU5RI I(10.14) ARPTE F = W NR A 7.36x 10 1.74x 10 
, W m g.. . (10.15) 

(10.9)Ta1 (10.15)TTa AIUfA on6 
W=G MXm 

R .. (10.17) ********* 

10.1 erR R PA TA (10.16)T (10.17) 

W 7.36x 10 kg xm W. 1.74 x 10°m 
Wm-2.431x 100 G x m... 

. (10.18a) 
A, W= 1.474x 10" Gxm.. 
(10.18a) T (10.18b) 7AikarA a1 aA 

..(10.18b) 

Wm 2.431 x 1010 
We 1.474x 10 10.4.1 b E 6TA (WEIGHT OF AN OB- 

=0.165= 
W 

JECT ON THE MOON): 
.(10.19) ************************. 

6 

6 
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ffaf1 (Sítuation-1) : 10.3 f5aT aT 7a 
m= 10 kg 

47119t3T 1g = 9.8 ms2 
W m x g 

= 10kg x 9.8ms? =98 N 

TotA G98 N 

HIR-10.5: -T T DM G 10NI 5EJDT 

TIMES( 
6 

efe - = N = = 1.67 N 

f 5oE TEDA 1.67 N 

2. 

10.5 5t us 51 (Thrust and Pressure) : 

rr 2 (Situation 2) : y fo a1fa 8 f 
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cm 20 cem x 10 cm | Cqa qU TI 

20 cm (a) 20cmx 1Ocm T (b) 40 cm 

Ta Io4 -5 kg 
T A= 40cmx 20 cmx 10 cm 

F=m *g 
=5 kg x 9.8 ms-? 

= 49 N 

511 RTT o, (a) TgA CHUV = x n 

20 cm x 10 cm 

51 ****** (10.20) 200 cm = 0.02 m 
49 N 

10.20TaA A5 1M= 0.02m2 2450 Nm2 

(b) TO 40 cm x 20 cm A o CJAE 

R5TC (Blaise Pascal) TA 7ATO 

Pa = 40 cm 20 cm 

= 800 cm? = 0.08 m? 

49N 
10.20 TAHN AI F1 

0.08 m 2 612.5 N m 

20 cmx 10 cm aM1*511 2450 N m2UT 

40 cmx 20 cm 0 2AT11 1 51 612.5 N m2 

CRCE I RTOA AS kg UR RSR 40 

10 cm 

10.5.1 4T 51 (PRESSURE IN FLUIDS) Z0 Cm 
40 cm 

(a (b) 

b-10.4 
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10.5.2 efU (Bouyancy) 

Te doi1 (upthrust) 1fsI q (buoyant force) 

(WHY OBJECTS 
FLOAT OR SINK WHEN 

PLACED ON THE SURFACE OF 

WATER?) 

10.4 

wm.10.5 

aEI VTE TTTOI YTA I(53-10.5)
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...10.6 

FAM4 3 (cork) aDI (AR stTa 

(a) 

(a-10.5) 
(b) 

153 10.6: (a) 44 a15ta 79OT51 GZFTTTR VOTU AYO 

10.6 4foa a (Archimedes' 
Principle) 

Activity 10.7 

10.6 (a) 15 OT A 5 
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10.7 TTfFRTY (Relative Density) 

KeAI 24 Ta Afesa q INR AITsI ZaT6I 10.7 aTtofa yAT (Relative Density) 

(kg m )17aB 5E TITACa aRa RTY FTRI 4 

TR71, TA TY 19300 kg m 
RTU ta 

T 1000 kg m'1 IT 719 TH aDM TV Ta 

11 RT DTE (bathtub) uR 

TTa TEAAT (Eureka) 

T 7 (Mechanics) RE 

TRTRTR Csta zUfe afpaiRfeiI EreTT (lever), 

7 (pulley), 51 (wheels and axle) 
GHTR-10.7:7TTf 

3TY 10.8 1 FY 

10 kg m1 454 9U FM Y fA? 

TATNTA 
F T 10.8 

I 3a1 enI ZKTATI (lactometer) 

TR ETY C TAI (hydrometer) 
ATT AY = 

= 10.8 x 10' kg m* 

42 kg1 CUTMIN U 42 Kg U aW 

2 

100 kg CTaI 7 TY (AV AD 
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(at 6 x103 kg A T 6.4 x 10 m) 
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(ii) TTDI 70 ? 

13. 7D1 9a 3RTA 49 m/s STI ea z 

14. 19.6 m ou a o aI 9 f zI a o 

15. 40 ms ATA me 4D1 TTeR etRO ZI g 10 

10 kg. T 2 x 100 kg. 1R a TA NTA T 1.5 x 10 n 

41 fmod 25 m s-' AA TT9IG 3HT fmea z7I eo 

(1) 44 5e PRE }AR TTTA 

144 



21. 50 gm aDH TTU 20 cm M Y I gm cm GUK 

22. 500 g g (MG aba a TNEA 350 cm' A T4 Igm cm' a 
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