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GRADE - 9 

LESSON – 10B,  [ CRAVI TAI ON (FLOATATI ON)] 

 

  

  

  

   

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 Cont d.  To next  page 

THRUST 

Force Act ing on an obj ect  perpendicular  t o t he sur f ace is called t hrust .  

The SI  unit  of  t hrust  is same as f orce, i.e. newt on 

Pressure =  1 pascal (Pa) 

= Thrust  of  1 N is exer t ed on unit  area 

Pressure is inversely 

propor t ional t o t he 

area on which 

t hrust                 

exer t ed  P	∝ 
ଵ 

Proper t ies 

of  up t hrust  

 When a body is par t ially or  

f ully immersed in a f luid 

(i.e. liquid or  a gas) i t  

exper iences an upward 

f orce due t o f luid displaced 

by i t . This is called 

buoyancy or  upt hrust . 

Archimedes’ Principle 

I  t  st at es t hat  if  a body is par t ially or  f ully immersed in a f luid at  

rest , it  exper iences an upt hrust  (U) which is equal t o weight  of  t he 

f luid (W) displaced by i t . 

i.e.  U = W 

  W = mg 

I f   V = Volume of  f luid displaced 

Densit = ߩ   y of  f luid 

Then                   m = V	ߩ 

Or                        W = V	ߩg ⟹                        U = V	ߩg 

Pressure  

Thrust  act ing per  unit   area is called pressure (P) 

SI  unit : pascal (Pa) or  newt on/ /ܰ) ଶݎ݁ݐ݁݉   (ଶݎ݉

Principe of  f loat at ion 

 

I f  a body  of  weight  ‘W’ is immersed in a f luid 

and an upt hrust  ‘U’ act s on it , t hen 

 

 

    

                                 The body sinks in f luid 

 

 

 

  The body f loat s on t he       

  sur f ace of  f luid 

 

 

 

 

  The body f loat s 

 while being complet ely  

  immer sed in f luid. 

Applicat ions of  Archimedes’ 

Upt hr ust  is independent  of  t he shape of  t he cont ainer  

Upt hr ust  is independent  of  t he volume of  a f luid in t he 

 Cont ainer  

Volume of  f luid displaced = volume of  body immersed 

 

Ship designing and 

making sub               

machine 

Making 

hydromet er  t o 

measure densit y 

of  wat er  

Making lact omet er  

t o measure pur it y 

of   milk 

Pr essur e on solids Pr essur e on liquids /  gases 
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Relat ive densit y = 
௦௧௬			௦௨௦௧௦௧௬		௪௧ 	= 

ெ௦௦		௦௨௦௧ெ௦௦		௨	௩௨			௪௧ 

 

= 	 ௐ௧			௦௨௦௧ௐ௧			௨	௩௨			௪௧		= 
ௐ௧		௦௨௦௧		௦௦		௪௧		௦௨௦௧			௪௧ 

[Densit y of  wat er  = 1 g/ ܿ݉ଷ = 	1000 kg/ ܿ݉ଷ]  

I f  relat ive densit y >  1, t he body sinks in wat er  

I f  relat ive densit y	<  1, t he body f loat s in wat er  

I f  relat ive densit y		= 	 1, t he body f loat s while 

complet ely  immersed in wat er  

 

Relat ive densit y of  a subst ance is t he rat io of  

densit y of  a subst ance t o t he densit y of  wat er  

I t  has no unit  as it  is a rat io 

Cont d.  f rom prev.  page 
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Act ivit y/ Proj ect  1 :  

Aim : To st udy t he impact  of  densit y of  immer sing f luid on t he upt hr ust   

    exer t ed by it . 

Materials required : A solid met al cube (1cm x 1cm x1cm), spr ing balance, inelast ic t hr ead,  

      dist illed wat er , sat ur at ed salt  solut ion and t wo beaker s. 

Method    : 1. Take 100 ml each of  dist illed wat er  and sat ur at ed salt  solut ion in t he 

     beaker s  pr ovided. 

   2. Check t he zer o er r or  and least  count  of  spr ing balance 

   3. Tie t he inelast ic t hr ead t o t he met al cube and suspend it  wit h t he 

 spr ing  balance 

         4. Measur e t he weight  of  t he solid when suspended f r eely in air .  Recor d 

       it    as ܹ 

    5. Now immer se t he solid complet ely (so t hat  it  does not  t ouch walls or  

 base) in t he beaker  cont aining dist illed wat er .  Recor d t he weight  r ead 

 on spr ing balance as ܹ 

     6. Again immer se t he solid complet ely in salt  solut ion and f ind it s weight  

   ( ௦ܹ) 

    7. Find loss in weight  of  solid in bot h cases, i.e. ( ܹ - ܹ) and ( ܹ - ௦ܹ) 

Conclusion   : The densit y of  salt y wat er  is mor e t han dist illed wat er .  The solid  

    exper iences a gr eat er  loss in weight  when immer sed in salt y wat er .  This 

    means an upt hr ust  exer t ed by a f luid  

 

 

 

 

 

 

 

Know t he t erms 
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Act ivit y /  Project  2 :  

Aim : To ver if y t hat  an upt hr ust  exer t ed by a f luid depends on t he volume of  

    an obj ect  immer sed. 

Materials required : Two balls of  t he same size – one hollow and one solid, a st opwat ch, f eat her

        and a sheet  of  paper  

Method    : 1. One per son st ands wit h all t he mat er ials, in t he balcony of  second /  

      t hir d f loor  of  t he building. 

     2. The ot her  per son r eadies t he st opwat ch and st ands on t he gr ound 

      Floor  

     3. The f ir st  obj ect  say solid ball is r eleased.  I nst ant ly, t he st opwat ch is 

      st ar t ed and st opped as soon as t he obj ect  r eaches t he gr ound and 

      t he t ime of  t he f all of  t he obj ect  is r ecor ded. 

     4. The same pr ocess is r epeat ed f or  all t he given obj ect s and t he t ime of

       t he f all of  all obj ect s is compar ed. 

Observat ion   :   The solid ball f alls t he f ast est  t o gr ound t hr ough air .  Feat her  and a 

     sheet  of  paper  f all ver y slowly. 

Conclusion   : Feat her  and a sheet  of  paper  have lar ge sur f ace ar ea, so t hey f all  

     slowly as a gr eat er  air  r esist ance act s on t hem dur ing t he cour se of  t he 

     ball Hollow ball has air  f illed wit h it , so it s over all densit y is less t han 

      t he solid ball.  As a r esult , t he dif f er ence bet ween it s weight  and v  

     upt hr ust  due t o air  is less  t han t hat  of  solid ball.  Thus, solid ball f alls 

     t he f ast est  
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1. Upt hr ust  on a body depends on 

  a) Densit y of  t he liquid 

  b) volume of  t he body 

  c) densit y of  t he body 

  d) bot h (b) and (c) 

2. School bags have a br oader  base t o r educe  

  a) pr essur e b) weight  c) air  r esist ance d) nor mal r eact ion 

3. I f  upt hr ust  U is equal t o 
ଵସ  t	ℎݐ he weight  of  t he obj ect  in air , t hen t he weight  f elt  in t he

  liquid  is 

  a)  
ଵସ 	ܹ	  b)  

ଷସ 	ܹ	  c)  
ଵଶ 	ܹ	  d)  2	ܹ	  

4. A mass weighing W can f loat  if  t he upt hr ust  U is r elat ed as 

  a) U > 	W b) U = W c) U < 	W d) U ≥	W 

5. I n a t ank having ‘h’ height  of  liquid, t wo point s at  a dept h 
ଷସ   f r om f r ee sur f ace have

 pr essur es  ܲ	and  ܲ		 When t he point  A is mor e closer  t o t he wall t han B. Then 

  a)  ܲ	 >   ܲ	 b)  ܲ	 <   ܲ	 c) ܲ	 =   ܲ	 d) Depends on densit y 

6. The least  value of  appar ent  weight  of  a body in a f luid is 

  a) >   0 b)  =   0   

  c) <   0 d) Depends on t he densit y of  solid and f luid 

7. A heavy cylinder  of  lengt h 1 is slowly t aken out  of  a dense liquid. The weight  f elt  as it  is

  t aken  out  of  t he liquid 

  a) will r emain t he same b) incr eases as it  comes out  

  c) decr eases as it  comes out  d) incr eases t ill it  at t ains t he weight  in air   

 

I .  Mult iple choice quest ions 

Object ive Type Quest ions 
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8. An empt y closed dr um and a f illed dr um of  same dimension will br ing 

  a) same upt hr ust  b) same volume c) bot h (a) and (b) d) neit her  (a) nor  (b) 

9. An obj ect  weighs 10 N in air . When immer sed f ully in wat er , I t  weighs only 8 N. The weight  

 of   t he  liquid displaced by t he obj ect  will be [NCERT Exemplar  Pr oblem] 

  a) 2 N b) 8 N c) 10 N d) 12 N 

10. A gir l st ands on a box having 60 cm lengt h, 40 cm br eadt h and 20 cm widt h in t hr ee ways. I n 

 which of  t he f ollowing cases pr essur e exer t ed by t he br ick will be [NCERT Exemplar  

  Pr oblem] 

  a) maximum when lengt h and br eadt h f or m t he base 

  b) maximum when br eat h and widt h f or m t he base 

  c) maximum when widt h and lengt h f or m t he base 

  d) t he same in all t he above t hr ee cases. 

 

1. a 2. a 3. b 4. a 5. c 6. b 7. d 8. c 9. a 10. b 

 

 

 

 

11.  

  

 

 

 

 

 

 

 

 

Column I  Column I I  

1. Relat ive densit y 

2. S.I . unit  of  upt hr ust   

3. Densit y 

4. Pr essur e 

5. Ar chimedes’ Pr inciple 

A). Mass per  unit  volume 

B). Newt on 

C). Densit y of  obj ect  /  densit y of  wat er  

D). I nver sely pr opor t ional t o ar ea 

E). Lact omet er  

1. (C) 2. (B) 3. (A) 4. (D) 5. (E) 

I .  Mat ch t he columns 
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12. As cont act  ar ea bet ween sur f aces incr eases, pr essur e _____________ 

13. Thr ust  is t he _____________ f or ce on a sur f ace. 

14. I f  a heavy and light  obj ect  have same moment um t han heavier  one will have ________ 

 kinet ic  ener gy t han light er  one. 

  

 

 

 

 

 

15. Upt hr ust  decr eases when a body comes out  of  liquid. 

16. When upt hr ust  is gr eat er  t han weight , t he body f loat s in inside t he liquid 

17. Upt hr ust  depends on densit y of  liquid, volume of  body immer sed and acceler at ion due t o 

 gr avit y 

  

15. Tr ue 16. False 17. Tr ue 

 

Direct ion (Q. 18 and Q. 19) : I n t he f ollowing Quest ions, t he Asser t ion  and Reason have been 

 put  f or war d. Read t he st at ement s car ef ully and choose t he cor r ect  alt er nat ive f r om t he 

 f ollowing. 

  a. Bot h t he Asser t ion and t he Reason ar e cor r ect  and t he Reason is t he cor r ect   

    explanat ion of  t he Asser t ion. 

  b. The Asser t ion and t he Reason ar e cor r ect  but  t he Reason is not  t he cor r ect   

   explanat ion of  t he Asser t ion. 

  c. Asser t ion is t r ue but  t he Reason is f alse. 

  d. The st at ement  of  t he Asser t ion is f alse but  t he Reason is t r ue. 

12.  Decr eases 13.  Per pendicular  14.  Lesser  

I .  Fill in t he blanks 

I .  True or f alse 
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18. Assert ion:  I t  is easier  f or  a camel t o r un on deser t  and t han a hor se. 

 Reason:   Bot h camel and hor se exer t  less pr essur e on t he sand as pr essur e does not   

    depend upon  t he f eet  ar ea of  bot h animals. 

   (c) Asser t ion is t r ue but  t he Reason is f alse. 

19. Assert ion:  A piece of  cor k pr essed int o wat er  comes back t o sur f ace once r eleased. 

 Reason :   When a solid is immer sed in a f luid, it  exper iences a buoyant  f or ce due t o t he 

    f luid. 

   (a)  Bot h t he Asser t ion and t he Reason ar e cor r ect  and t he Reason is t he cor r ect  

   explanat ion of  t he Asser t ion 

20.  Def ine t hr ust   [CBSE 2010] 

 The f or ce act ing on an obj ect  per pendicular  t o t he sur f ace is called t hr ust . I t s  

 SI  unit  is newt on. 

21. Dif f er ent iat e bet ween f or ce and t hr ust . 

 For ce can act  on a sur f ace in any dir ect ion. But  t hr ust  is a f or ce which act s on t he 

 sur f ace  in per pendicular  dir ect ion. 

22. Def ine pr essur e. 

 Pr essur e is def ined as t hr ust  per  unit  ar ea of  a sur f ace. 

23. St at e and def ine SI  unit  of  pr essur e 

 The SI  unit  of  pr essur e is pascal (Pa) 

 Pr essur e act ing on a sur f ace is 1 Pa if  a t hr ust  of  1 N act s on it s unit  ar ea. 

24. How is pr essur e r elat ed t o t he t hr ust  exer t ed on a sur f ace? 

 Pr essur e is dir ect ly pr opor t ional t o t he t hr ust  exer t ed on a sur f ace,  

 since pr essur e   = 	்௨௦௧  

25. How is pr essur e r elat ed t o t he ar ea of  a sur f ace on which t hr ust  act s? 

  Pr essur e is inver sely pr opor t ional t o ar ea on which t hr ust  is exer t ed, i.e. if  ar ea  

  is mor e, pr essur e r educes and if  ar ea is less, pr essur e incr eases. 

26. Dams have br oad f oundat ion. Why is it  so? 

 The br oad base of  a dam r educes downwar d pr essur e of  hug amount  of  wat er , as  

 gr eat er  is t he ar ea, lesser  is t he pr essur e. 
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27. I t  is easier  t o cut  an apple wit h t he shar p edge of  a knif e. Give r eason. 

 The shar p edge of  a knif e has a smaller  ar ea and t he pr essur e is inver sely   

 pr opor t ional t o ar ea of  cont act . So it  exer t s a gr eat er  pr essur e on t he apple and  

 cut s it  easily. 

28. A solid exer t s pr essur e of  20 Pa on a sur f ace of  2݉ଶ.	Find it s weight . 

   Given Pr essur e = 20 Pa, Ar ea = 2݉ଶ 

   Weight  = Thr ust  

   Now, Pr essur e  = 
்௨௦௧  

   ⟹		Thr ust  = Pr essur e x Ar ea 

   = 20 Pa x = 2݉ଶ =  40 N 

29. Do f luids also exer t  pr essur e? I f  yes, in which dir ect ion do t hey exer t  pr essur e? 

   Yes, t he f luid molecules exer t  an equal pr essur e in all dir ect ions and t r ansmit  it   

    undiminished in all dir ect ions on t he walls and base of  t he cont ainer s. 

30. Why does a needle have a shar p t ip? 

  The shar p t ip of  a needle has a smaller  ar ea and t he pr essur e is inver sely   

   pr opor t ional t o ar ea of  cont act . So it  incr eases t he pr essur e exer t ed by needle  

   f or  a given f or ce and easily penet r at es int o t he sur f ace. 

31. What  is at mospher ic pr essur e? 

  The pr essur e exer t ed on us by at mospher e of  t he ear t h is called at mospher ic pr essur e 

  [1 at mospher e = 1.013 x 10ହ	Pa 

32. I s pr essur e a scalar  or  a vect or  quant it y? explain                                                                                   

  Pr essur e is a scalar  quant it y since at  a level inside a liquid, t he pr essur e due t o t he  

  liquid is exer t ed unif or mly in all dir ect ions. Hence a def init e dir ect ion is not   

  associat ed wit h t he pr essur e due t o t he liquid. 

33. How does t he densit y of  f luid af f ect  t he magnit ude of  buoyancy act ing on an obj ect  

 immer sed in it ? 

 The gr eat er  t he densit y of  f luid, mor e is t he upt hr ust  act ing on t he obj ect  immer sed in 

 it   

34. Mar k t he dir ect ion of  weight  of  t he body and upt hr ust  act ing on it , in t he f ollowing diagr am 
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35. St at e a condit ion f or  an obj ect  t o f loat  when placed on t he sur f ace of  wat er . 

 An obj ect  f loat s on t he sur f ace of  wat er  if  n upt hr ust  exer t ed on it  is gr eat er  t han 

 it s weight , i.e. U > 	W 

36. A coin sinks when placed on t he sur f ace of  wat er . Give r eason. 

  The coin sinks when placed on t he sur f ace of  wat er  because on it . 

37. A body is immer sed once in each of  t he f ollowing media: 

  a. must ar d oil  b. wat er   c. glycer ine  d. pet r ol 

 I n which case will t her e be maximum appar ent  loss of  weight  and why? 

 c. The body exper iences a maximum appar ent  loss in weight  in glycer ine because it   

  has  t he highest  densit y among t he r est  of  t he media. 

38. A cr umpled sheet  of  paper  f alls down f ast er  t hr ough air  t han a plane sheet , why? 

 A cr umpled sheet  of  paper  f alls f ast er  as it  exper iences lesser  air  r esist ance due t o 

 it s small ar ea t han a plane sheet  dur ing t he f all 

39. St at e Ar chimedes pr inciple. 

 Ar chimedes’ pr inciple st at es t hat  when an obj ect  is par t ially or  f ully immer sed in a  

 f luid, it  exper iences an upt hr ust  or  upwar d f or ce t hat  is equal t o t he weight  of  t he  

 f luid displaced by it . 

40. Give t wo applicat ions of  Ar chimedes’ pr inciple. 

 Ar chimedes’ pr inciple is used in designing ships and submar ines and in making  

 lact omet er s. 

41. Name t wo f or ces which act  on an obj ect  immer sed in a f luid. 

 Weight  [Downwar d] and buoyancy [upwar d] 

42. Why does a cor k not  sink in wat er ? 

 A cor k does not  sink in wat er  because it s weight  is less t han t he upt hr ust  exer t ed  

 by wat er . 

43. What  is t he use of  a hydr omet er ? 

 Hydr omet er  is used t o f ind t he densit y of  wat er . 

 

W = Weight  of  t he body 

U  = Upt hr ust  
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44. What  is t he use of  a lact omet er ? 

 A lact omet er  is used t o measur e t he pur it y of  a given sample of  milk 

45. On what  pr inciple ar e lact omet er  and hydr omet er  based? 

 Ar chimedes pr inciple 

46. Why is it  easier  t o swim in sea wat er  t han f r eshwat er ? 

 I t  is easier  t o swim in sea wat er  as it  exer t s a  gr eat er  buoyant  f or ce on t he body of  

 t he swimmer . This is because sea wat er  is denser  t han f r eshwat er  due t o it s salt   

 cont ent . Gr eat er  t he densit y mor e is t he upt hr ust  exer t ed by f luid on t he body. 

47. Def ine densit y 

 Densit y is def ined as mass per  unit  volume of  a subst ances. 

  Densit y = 
ெ௦௦௨ 

48. St at e t he SI  unit  of  densit y 

 The SI  unit  of  densit y is kilogr am per  cubic met r e [݇݃/ ݉ଷ]  

49. Relat e t he SI  unit  of  densit y wit h it s egs unit . 

   1	݇݃/ ݉ଷ =  1000	݇݃/ ݉ଷ    

 ቂ∵ 		1	݇݃/ ݉ଷ 	 = 	 ଵషయ୩ଵషల୫య = 10ଷkg/ mଷቃ  
 This is equal t o t he densit y of  wat er  

50. Def ine r elat ive densit y 

 The r at io of  densit y of  a subst ance t o densit y of  wat er  is called r elat ive densit y. 

51. St at e t he SI  unit  of  r elat ive densit y 

 Ans. r elat ive densit y has no unit  as it  is a r at io. 

52. Relat e r elat ive densit y of  a subst ance t o it s densit y 

 Relat ive Densit y = 
௦௧௬			௦௨௦௧௦௧௬		௪௧  

53. Densit y of  a solid is 7.5 ݃/ ܿ݉ଷ . when is it s r elat ive densit y? 

 Given : Densit y of  wat er ௪ = 1݃ , / ܿ݉ଷ : densit y of  solid, ௦= 7.5 ݃/ ܿ݉ଷ 

  Relat ive densit y = 
ೢ	ೞ = 	 .ହଵ = 7.5 

54. Relat ive densit y of  an obj ect  is 1.35, will it  f loat  or  sink in wat er ? 

 Since t he given r elat ive densit y 1.35 > 	1, t he obj ect  will sink in wat er .  
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55. A body of  mass 20kg is placed on an ar ea 2݉ଶ. Find t he pr essur e exer t ed. 

 Given. Mass, m = 20kg: g = 9.8 ݉ିݏଶ : Ar ea A = 2݉ଶ 

  Pr essur e = 
்௨௦௧ = 	  = 	 ଶ	× ଽ.଼ଶ = 98	ܲܽ 

56. Thr ust  of  ‘F’ N is exer t ed on an ar ea 24 and t hr ust  of  “3F” N is exer t ed on an ar ea A/ 2. 

  Find t he r at io of  pr essur e exer t ed. 

 Pr essur e, ଵܲ = 	= 	 ்௨௦௧	ଵ	ଵ = 	 ிଶ 

  Pr essur e, ଶܲ = 	= 	 ்௨௦௧	ଶ	ଶ = 	 ଷி/ ଶ = 	 ி   

  ∴ 		 భమ = 	 ிଶ / 	ி = 	1 ∶ 12 

57. An ir on ball weighs 11 kg in air  and 8 kg when immer sed in wat er . Find it s r elat ive densit y. 

 Relat ive densit y = 
ௐ௧			௦௨௦௧		௦௦		௪௧			௦௨௦௧		௪௧ 

  = 
ଵଵ		௪௧ଵଵ		௪௧ି଼		௪௧ = 	 ଵଵଷ = 3.6  

58. An ar my t ank weighing mor e t han a t housand t one r est s upon a cont inuous chain. Why? 

 The chain at  t he base of  t he t ank incr eases it s ar ea of  cont act  wit h t he gr ound. Since 

 pr essur e is inver sely pr opor t ional t o t he ar ea of  cont act , it  r educes t he pr essur e  

 exer t ed by t he t ank on t he gr ound despit e it s lar ge weight  

59.  Cut t ing t ools have shar p edges. Why? 

 The shar p edges of  cut t ing t ools have small ar eas, so f or  a given amount  of  applied  

 f or ce, t hey exer t  gr eat er  pr essur e upon t he sur f ace t o be cut . This makes t he  

 cut t ing of  t he sur f ace easier  as pr essur e incr eases.  

60. Why is it  easier  f or  a camel t o r un on deser t  sand t han a hor se? 

 The f eet  of  camel have lar ge ar ea, so t he pr essur e exer t ed by camel on t he sand is  

 less since pr essur e is inver sely pr opor t ional t o ar ea of  cont act . On t he ot her  hand,  

 dig deep int o t he sand making it  dif f icult  f or  t he hor se t o r un. 

61. What  happens when buoyant  f or ce exer t ed by t he f luid is equal t o t he weight  of  t he body? 

  [CBSE 2012] 

 When a buoyant  f or ce exer t ed by t he f luid is equal t o weight  of  t he body, t hen t he  

 body f loat s while being complet ely immer sed in t he f luid. 

62. Two blocks, one of  ir on and ot her  of  wood ar e immer sed in wat er  at  t he same dept h. Which 

 one will come upwar d? Why?     [CBSE 2011]  

OR 

 A wooden block f loat s and an ir on block sinks when bot h ar e placed on t he sur f ace of  

  wat er . St at e r eason.       [CBSE 2014] 
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 The block of  wood will come upwar d as t he weight  of  wooden block is less t han t he  

 upt hr ust  exer t ed by wat er . On t he ot her  hand, t he ir on block has mor e densit y so it s 

 weight  is gr eat er  t han t he upt hr ust  exer t ed by wat er  and it  sinks. 

63. An obj ect  of  weight  40N when immer sed in wat er , loses 10 N weight , will t he obj ect  f loat  

  or  sink? Why?        [CBSE 2011] 

 Relat ive densit y of  obj ect  

  = 
ௐ௧			௦௦		௪௧		௪௧ = 	= 

ସ	ேଵ	ே = 4 

 Since r elat ive densit y, 4	> 	1 , t he obj ect  will sink in wat er . 

64. A shar p knif e is mor e ef f ect ive t han a blunt  knif e. Why?   [CBSE 2012] 

 A shar p knif e has a ver y t hin edge of  smaller  ar ea t han t hat  of  a blunt  knif e. So it   

 exer t s a gr eat er  pr essur e f or  a given amount  of  f or ce. Thus it  is mor e ef f ect ive as  

 t his lar ge pr essur e cut s t he obj ect  easily. 

65.  On what  f act or s does t he magnit ude of  an buoyant  f or ce exper ienced by a body in a f luid 

 depend? 

 The magnit ude of  buoyant  f or ce exper ienced by a body in a f luid [accor ding t o  

 Ar chimedes’ pr inciple] depends on 

   (i) volume of  f luid displaced 

   (ii) densit y of  f luid, and 

   (iii) acceler at ion due t o gr avit y 

66. Relat ive of  densit y of  gold is 19.5. t he densit y of  wat er  is 1000݇݃/ ݉ଷ . what  will be t he 

 densit y  of  gold is SI  unit  and is g/ cc?      [CBSE 2015] 

 Densit y of  gold  = Densit y of  wat er  x Relat ive densit y of  gold 

     = 1000	݇݃/ ݉ଷ × 19.5 

     = 1.95 × 	10ସ		݇݃/ ݉ଷ 

  I n g/ cc, Densit y  = ቀଵ.ଽହ	× 	ଵరଵయ ቁ	݃/ ܿ݉ଷ 

     = 19.5	݃/ ܿ݉ଷ 
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1.  St at e the principle of  f loatat ion f or an obj ect  of  weight  W immersed in a f luid.  

   Pr inciple of  f loat at ion: I t  st at es t hat  if  a body of  weight  “W” is immer sed in f luid,  

  such t hat  an upt hr ust  ‘U’ act s on it  due t o t he f luid, t hen  

   (i) t he body sinks 

   W > 	U 

 

 

 

 

  

  (ii) t he body f loat s 

   When W < 	U 

 

 

 

 

  (iii) The body f loat s wit h it s t op when sur f ace complet ely immer sed in f luid 

   When W = 		U 

 

 

  

 

 

 

 

I .  Short  Answer Type Quest ion 
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2.  What  are f luids? How does an upthrust  exert ed by a f luid on an obj ect  immersed in 

 it  vary wit h densit y of  f luid? 

 Gases and liquids ar e f luids as t hey can f low. When t he densit y of  f luid is mor e, it   

 exer t s a gr eat er  buoyant  f or ce on t he obj ect  immer sed in it . This is accor ding t o  

 Ar chimedes’ pr inciple t hat  upt hr ust  var ies dir ect ly as densit y of  f luid t hat  upt hr ust  

 var ies dir ect ly as densit y of  f luid [U = Vpg, wher e p = Densit y of  f luid]. For  example, 

 sea wat er  exer t s a gr eat er  buoyant  f or ce on a swimming per son t han in f r eshwat er , 

 as t he densit y of  sea wat er  is gr eat er  t hat  t he f r eshwat er , like lake or  r iver . 

3.  Def ine relat ive densit y of  a subst ance.  Relat ive densit y of  silver is 10. 8.  The densit y 

 of   wat er is 1000ିࢍ.	What  is t he densit y of  silver in SI  unit s? 

  Relat ive densit y of  a subst ance is def ined as t he r at io of  it s densit y t o t he   

  densit y of  wat er .  

  Given: r elat ive densit y, R.D = 10.8; densit y of  wat er , Pw = 10ଷ 	݇݃/ ݉ଷ, densit y of  silver , 

  PAg = ? 

  ∵								R.D = 
ಲೢ  

  ∴								PAg = ܴ.ܦ	ݔ	௪ = 10.8	 × 	10ଷ				 
      = 1.08 x 10ସ	݇݃/ ݉ଷ 

4.  Def ine pressure and stat e it s SI  unit .  The dimensions of  a met allic cuboid are 30 cm 

 x 20  cm x 15 cm and it s mass is 30 kg.  I f  t he accelerat ion due t o gravit y be 									/ ,࢙  calculate t he pressure exert ed by the cubhoid when it  is rest ing on t he f ace 

 having sides 20cm x 15cm on a table      [CBSE 2012] 

   

  Pr essur e is def ined as t hr ust  per  unit  ar ea of  a sur f ace. I t s SI  unit  is pascal (Pa). 

  Given: M = 30kg, g = 10	݉/  ଶݏ

  A = 20 cm x 15 cm 

  Thr ust  = Mass x Acceler at ion due t o gr avit y 

     = 30kg x 10	݉ିݏଶ = 300 N 

   Ar ea = 20 cm x 15 cm = 0.2 m x 0.15 m 

      = 0.03m2  

  Pr essur e = 
்௨௦௧	 = 	 ଷ	ே.ଷ = 	 10ସ		ܲܽ 
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5.  a).  St at e t he SI  unit s of  Thrust  and Pressure,   

 b).  I n which sit uat ion we exert  more pressure on the ground – when we stand on one 

  f oot  or on bot h the f eet ? Just if y your answer.  

   a). Thr ust  : newt on 

       Pr essur e : pascal 

   b). We exer t  mor e pr essur e on t he gr ound when we st and on one f oot  as all t he  

    weight s of  t he body is exer t ed on t he ar ea of  one f oot  only. The pr essur e is  

    inver sely pr opor t ional t o ar ea of  cont act . So it  incr eases.  

6.  A box has dimensions 15cm x 20cm x 25cm.  Calculat e pressure exert ed by box if  it  is 

 rest ed on a surf ace at  (a) 15cm x 20cm f ace (b) 20 cm x 25cm f ace (c) 15cm x 25cm 

 f ace,  given mass of  box = 20kg.  Arrange t he pressure in ascending order of  t heir 

 magnit ude.   

 Given: Mass of  t he box m = 20kg 

  ∴ ܹ݁݅݃ℎݐ	݂	ݔܾ = ݉݃ = 20	 × 10  

   [ if  g = 10	݉/ [ଶݏ = 200	ܰ  

  (a) Ar ea  = 15cm x 20cm = 300 	ܿ݉ଶ 

    = 0.03	݉ଶ [∵		1	݉ଶ = 	 10ସ	ܿ݉ଶ ]  

  Pr essur e, P1 = 200/ 0.03 = 6666.67 Pa  

  (b) Ar ea  = 20cm x 25cm = 500 	ܿ݉ଶ 

    = 0.05	݉ଶ [∵		1	݉ଶ = 	 10ସ	ܿ݉ଶ ]  

     Pr essur e, P2 = 200/ 0.05 = 4000 Pa 

  (c)   Ar ea  = 15cm x 25cm = 375 ܿ݉ଶ 

     = 0.0375	݉ଶ  

     [∵		1	݉ଶ = 	 10ସ	ܿ݉ଶ ]  

  Pr essur e, P3 = 200/ 0.0375 = 5333.33 Pa 

  4000 < 		5333.33< 	6666.67 

ࡼ    < ࡼ 	 <  ࡼ
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7.  A f orce of  100 N act s on a surf ace of  area 25 square cm.  Calculate thrust  and 

 pressure.  Calculat e t he changed pressure if  the f orce now is reduced t o 25N  

              [CBSE 2016] 

   Given : For ce, F = 100 N; Ar ea, 

  A = 25 ܿ݉ଶ = 25 x 10ିସ݉ଶ  

  Thr ust  = For ce = 100 N 

  Pr essur e = 
்௨௦௧	 = 	 ଵଶହ	× 	ଵషర = 	40000	ܲܽ 

  I f  f or ce becomes 25N, i.e., 
ଵସt h t hen pr essur e 

  Also becomes one f our t h, i.e. 
ସସ = 	10000	ܲܽ 

8.  Find the rat io of  the pressure exerted by a block of  400 N when placed on a table 

 t op along it s t wo dif f erent  sides with dimensions 20cm x 10cm and 10cm x 15cm  

              [CBSE 2016] 

  Thr ust  = Weight  = 400 N 

  Base Ar ea 1 = 20cm x 10cm 

  Or   A1 = 0.2m x 0.1m = 0.02m2 

  Pr essur e, P1 = 
ௐଵ = 	 ସ.ଶ = 2	 × 	10ସ Pa 

  Base Ar ea 2 = 10cm x 15cm 

  Or   A2 = 0.1m x 0.15m = 0.015m2 

  Pr essur e, P2 = 
ௐమ = 	 ସ.ଵହ = 2.6	 × 	10ସ Pa 

  ∴ 	 భమ = 	 ଶ	× 	ଵరଶ.	× 	ଵర	 = 	 ଵଵଷ 

  ∴ 	 ଵܲ ∶ 	 ଶܲ	 = 10 ∶ 13 

9.  (a) Which will exert  more pressure :  a 100kg mass on 10m3?  Give reason  

 [CBSE 2016, 2011] 

 (b) When we stand on loose sand,  our f eet  go deep int o t he sand,  but  when we lie  

  down on t he sand our body does not  go that  deep in the sand.  Why? [CBSE 2016] 

   (a) Given: Weight  of  100kg mass = 100 x 9.8 = 980 N = W1  

  Weight  of  50kg mass = 50 x 9.8 = 490 N = W2 
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  A1 = 10m2,  A2 = 4m2, 

  P1 = 
ௐభభ = 	 ଽ଼ଵ = 98	 ܲ 			 

  P2 = 
ௐమమ = 	 ସଽସ = 122.5	 ܲ 			 

  i.e., P2  > 	P1    so 50kg mass on 4m2 exer t s a gr eat er  pr essur e. 

   (b) When we lie down, t he ar ea of  cont act  of  our  body wit h sur f ace is mor e, so we  

   exer t  less pr essur e on t he sand as pr essur e ∝ 	 ଵ. Hence we do not  sink int o  

   t he sand. 

10.  What  is meant  by buoyancy? Why does an object  f loat  or sink when placed on the 

 surf ace of  a liquid?         [CBSE 2012] 

  Buoyancy is def ined as t he upwar d f or ce exer t ed by a f luid on an obj ect  immer sed in 

  it .  

  When t he buoyancy of  a liquid is gr eat er  t han t he weight  of  t he obj ect , it  f loat s.  

 However , when t he buoyancy of  liquid is less t han t he weight  of  t he obj ect , it  sinks. 

11. A sealed empt y plast ic bot t le is pushed in wat er in a bucket .  

 (a) Explain t he f ollowing observat ions in doing so:  

  (i)  I t  becomes more dif f icult  t o push it  deeper and deeper.  

  (ii) The bot t le comes back t o surf ace on being released.  

 (b) What  should be done t o keep the bot t le complet ely immersed in wat er? 

  (a) (i)  An upt hr ust  exer t ed by wat er  keeps on incr easing as t he empt y bot t le is  

     pushed deeper  t ill it  is complet ely immer sed.  

        (ii) An upt hr ust  of  wat er  is mor e t han t he weight  of  t he empt y bot t le. So it   

     bounces back t o sur f ace when r eleased. 

   (b) To keep t he bot t le complet ely immer sed, an upwar d f or ce act ing on it  due t o  

    wat er  must  be balanced by an ext er nally applied downwar d f or ce. Thus f or ce 

    must  at least  be equal t o t he dif f er ence bet ween upwar d f or ce and weight  of  t he 

    empt y bot t le. 
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12.  (a)  Name t he f orces act ing on a body when it  is f ully or part ially immersed in a  

   liquid.  

  (b) Brief ly explain.  Why some object s f loat  and some sink in the liquid.  [CBSE2015] 

   (a) Upt hr ust  or  buoyant  f or ce 

   (b) The obj ect  whose weight  is gr eat er  t han an upt hr ust  exer t ed by t he liquid,  

    sinks in it  and t he obj ect  whose weight  is less t han an upt hr ust , f loat s on it . 

13.  Describe a simple act ivit y t o prove t hat  t he obj ect s of  densit y less t han that  of   t he 

  liquid f loat  on it .  

    Act ivit y: 

    (i) Take a beaker  and f ill it  wit h wat er . 

    (ii) Put  an ir on nail and a cor k in t he beaker . I t  is obser ved t hat  an ir on nil sinks in 

    wat er , wher eas a cor k f loat s on it . This is because t he densit y of  t he ir on nail is 

    mor e t han t hat  of  wat er , wher eas t hat  of  t he cor k is less t han wat er . 

14.  The volume of  a bag of  mass 1250g is 150cm3 .  I f  t his bag is put  on wat er will it  

  f loat  of   sink? Just if y your answer.  Lso,  f ind the volume of  water displaced by  

  t his bag.  

  Given : Mass of  bag = 1250g 

  Volume of  bag = 150cm3  

  Densit y = 1250 g/ 150cm3 = 8.33 g/ cm3  

  Densit y of  wat er  = 1g/ cm3 

  Since t he densit y of  bag is gr eat er  t han t hat  of  wat er , i.e.8.33  > 	1 it  will sink.  

  Volume of  wat er  displaced = Volume of  bag = 150cm3 

 15.  State any t wo daily lif e phenomena which are based on Archimedes’ principle.  

   Discuss t he  role of  Archimedes’ principle in indust ry and def ence.   

   (i) When clot hes ar e immer sed in a bucket  of  wat er , t he wat er  level r ises up. 

   (ii) An empt y mug f loat s on wat er . But  when wat er  is f illed in t he mug. I t  sinks. 

  Ar chimedes’ pr inciple is used in indst r y f or  ship designing and making lact omet er s t o 

  t est  pur it y of  milk et c., 

  I n count r y’s def ence, it  plays an impor t ant  r ole as it  is used in making submar ines. 
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16.  What  is t he condit ion f or an obj ect  t o sink in wat er? What  is t he physical meaning 

  of   relat ive densit y?  f loat  in air?      [CBSE 2015] 

  An obj ect  sinks in wat er  if  it s densit y is gr eat er  t han wat er . 

  Relat ive densit y is t he r at io of  densit y of  a subst ance t o densit y of  wat er . 

  The hydr ogen-f illed ballooms have lesser  densit y t han air , so t hey f loat  in air   

   due upt hr ust  exer t ed by air . 

17.  A solid weighs 75g in air and 55. 6g in wat er.  Find the relat ive densit y of  t he solid.

   Also  stat e if  the object  will f loat  or sink when immersed in water   

  [CBSE 2014] 

   Relat ive densit y of  solid  

  = 
ௐ௧		௦ௗ			௦௦		௪௧		௦ௗ			௪௧ = 	= 

ହ	௪௧
(ହିହହ.)௪௧ =

ହଵଽ.ସ = 3.8 

  Since r elat ive densit y, 3.8 >  1, t he obj ect  would sink when immer sed in wat er . 

 

 

 

1.  What  is upt hrust ? What  are the quant it ies that  can vary upt hrust ? How does it  

 account   f or t he f loat ing of  a body? When a part ially immersed body is pressed down

 a lit t le,  what   will happen t o t he upt hrust ? 

 Upt hr ust  or  Buoyant  f or ce: When a body is par t ially or  f ully immer sed in a f luid, it  

 exper iences an upwar d f or ce due t o f luid displaced by it .  This is called upt hr ust . 

   i.e.  U  = Volume immer sed x Densit y of  f luid x Acceler at ion due t o Gr avit y  

     = ܸ 

  The volume of  t he f luid displaced is equal t o t he volume of  t he immer sed por t ion of  t he 

 body. Due t o t he pr esence of  t he upt hr ust , t her e is an appar ent  loss in t he body’s weight . 

 When t he upt hr ust  is mor e t hat  t he weight  of  body, t he body f loat s and when t he 

 upt hr ust  is less t han t he weight  of  body, t he body sinks, 

  Appar ent  weight  = Weight  – Upt hr ust  

     = ܸ݃ −	 ܸ݃ 

  

 

I .  Long Answer Type Quest ion 
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  Wher e ܲ and ܲ ar e t he densit ies of  t he body and liquid r espect ively, and V and Vi ar e 

   t he volumes of  t he body and volume immer sed. When a body is pr essed, t he mor e 

   immer sion   will lead t o move upt hr ust  f or  a moment . 

2.  St at e Archimedes’ principle.   How will you verif y it  experimentally? 

  Ar chimedes’ Pr inciple : Ar chimedes’ pr inciple st at es t hat  when an obj ect  is par t ially or  

 f ully immer sed in a f luid, it  exper iences an upt hr ust  or  upwar d f or ce t hat  is equal t o t he 

 weight  of  t he f luid displaced by it . 

  Exper iment al ver if icat ion : 

 

 

 

 

 Take an over f low can and f ill it  wit h wat er .  Put  a block of  mass m int o it .  Collect  t he 

 over f lowing wat er  in anot her  small beaker  and measur e t he volume of  wat er  collect ed

  and  t he volume of  t he block.  You will be able t o see t hat  t he t wo volumes come t o be 

 one and  t he same. 

3.   (a)Stat e t wo f act ors on which the magnitude of  buoyant  f orce act ing on a body  

    immersed in a f luid depends.  

 (b) Will buoyant  f orce exerted by a liquid increase if  it s volume is increased? 

 (c)  Name t he devices based on Archimedes’ principle.  

  a) Buoyant  f or ce  = Weight  of  liquid displaced 

              = (Volume immer sed ) 

           x (Densit y of  liquid)  

       x (Acceler at ion due t o  gr avit y) 

   So t he densit y of  t he liquid and volume immer sed af f ect  t he buoyant  f or ce 

 b)  Buoyant  f or ce exer t ed by a liquid does not  depend on it s volume 

 c)  Hydr omet er  and lact omet er  ar e based on Ar chimedes’ pr inciple.  Submar ines ar e also 

  designed accor ding t o Ar chimedes pr inciple. 

 



 

 

 

                                                                         22                                                      Created by Pinkz 

 

 

4.  (a)  Def ine densit y,  Give it s mathemat ical f orm 

 b)  Def ine relat ive densit y.  Give it s unit .  

 c)  A solid weighs 80g in air,  68 g in water and 60g in oil.   Calculat e t he relat ive  

   densit y of  solid  and oil.  

  a) Densit y is def ined as t he mass   per  unit  volume of  a body. 

  Densit y = 
	୫ୟୱୱ	୴୭୪୳୫ୣ 

           b) Relat ive  densit y is t he r at io of  t he densit y of  a body t o densit y of  wat er .  I t  has no 

      unit  as it  is  a r at io. 

  c) Relat ive densit y of  solid = 
௦௦		ௐ௧		௦ௗ		୭ୱୱ	୧୬	୵ୣ୧୦୲	୭	ୱ୭୪୧ୢ	୧୬	୵ୟ୲ୣ୰  

                               = 
଼

(଼ି଼) ௪௧   =  
଼ଵଶ   = 6.6 

   Relat ive densit y of  oil 

            = 
௦௦		ௐ௧		௦ௗ		୭ୱୱ	୧୬	୵ୣ୧୦୲	୭	ୱ୭୪୧ୢ	୧୬	୵ୟ୲ୣ୰  

                               = 
଼ି଼ି଼   =  

ଶଵଶ  = 1.6 

 

5.   a)  Radius of  an iron sphere is 0. 21 cm.   I f  densit y of  iron is 7. 8 g / ,ࢉ   calculate

    it s mass.  

    b)  A pressure of  1000 Pa,  act s on a  surf ace of  area 15 ࢉ by a block of  mass ‘m’.   

   Calculat e ‘m’ Calculate t he new pressure exert ed by the same block if  t he area of  

   cont act  wit h t he surf ace becomes 10 ࢉ 

           a) Given : Radius, r   = 0.21cm. 

  Densit y = 7.8 g /  ܿ݉ଷ 

           Volume of  spher e  = 
ସଷ ݎߨଷ 

              = 
ସଷ x 

ଶଶ  x 0.21 x 0.21 x 0.21 = 0.04  ܿ݉ଷ 

  Mass = Densit y x volume 

           = 7.8 g /  ܿ݉ଷ  x 0.04  ܿ݉ଷ  = 0.312 g 
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        b) Pr essur e, P = 1000 Pa; Ar ea, A = 15ܿ݉ଶ 

                  = 15 x = 10ିସ ݉ଶ 

  Thr ust  = Pr essur e x Ar ea 

  Or  Mass = 
  = 

ଵ	× ଵହ	× 	ଵషర	ଵ  

   = 0.15 kg = 150 g    [Taking g = 10 ݉ିݏଶ 

   I f  A = 10 ܿ݉ଶ = 10	 × 	10ିସ݉ଶ	 
  Then Pr essur e = 

்௨௦௧  = 
.ଵହ	× ଵ	ଵ× 	ଵషర 

        = 1500 Pa 

  Thus if  ar ea r educes, pr essur e incr eases. 

6.  Dif f erent iat e bet ween thrust  and pressure (Give t wo point s) 

  What  do you under st and by 1 pascal  and 1 newt on? How will t he pr essur e change if  ar ea 

of  cont act  is doubled? 

 

Thr ust  Pr essur e 

i)  The per pendicular  f or ce act ing 

on sur f ace is t hr ust  

i) Thr ust  per  unit  ar ea of  a 

sur f ace is pr essur e 

ii)  The SI  unit  of  t hr ust  is 

newt on 

ii) The SI  unit  of  pr essur e is 

pascal of  ܰ/ ݉ଶ 

  

  1 Pascal :  Pr essur e act ing on a sur f ace is one pascal, if  a t hr ust  of  one newt on act s on

     unit  ar ea. 

  1 Pa = 1 N/  1 ݉ଶ =  1 ܰ/ ݉ଶ 

      1 newt on : Thr ust  exer t ed on a sur f ace is one newt on if  it  acceler at es a body of  unit  

mass by  ݉/ ଶ while actݏ ing per pendicular  t o it . 

  I f  ar ea of  cont act  is doubled, pr essur e becomes half  as pr essur e is inver sely 

pr opor t ional t o ar ea. 
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1. An obj ect  weight  10 N in air . When immer sed f ully in wat er . I t  weighs 8 N. The weight  of  

 t he liquid displaced by t he obj ect  will be. 

  a) 2 N    b) 8 N   c) 10 N  d) 12 N 

  (a) Weight  in wat er  = 8 N 

   Weight  in air  = 10 N 

  Weight  of  liquid displaced = Loss in weight  

   = 10 N – 8 N = 2 N 

2.  An obj ect  is put  one by one in t hr ee liquids having dif f er ent  densit ies.  The obj ect  f loat s 

 wit h 1/ 9, 2/ 11 and 3/ 7 par t s of  t heir  volumes out side t he liquid sur f ace in liquids of  

 densit ies ݀ଵ, ݀ଶ	ܽ݊݀	݀ଷ r espect ively. Which of  t he  f ollowing st at ement  is cor r ect ? 

 a)  ݀ଵ >  ݀ଶ >  ݀ଷ    b)  ݀ଵ >  ݀ଶ <  ݀ଷ a)  ݀ଵ <  ݀ଶ >  ݀ଷ            a)  ݀ଵ <  ݀ଶ <  ݀ଷ 

 Sol:  (d) Volume of  solids above wat er  sur f ace = 1 9ൗ , 2 11ൗ  and 3 7ൗ  r espect ively. 

 Volume of  solids immer sed = 1 –  ൫1
9ൗ ൯,			1 -  ൫2

11ൗ ൯,  and 1 -  ൫3
7ൗ ൯ r espect ively. 

      As ݒଵ > < ଶݒ   t	ଷݒ  he densit ies of  liquids ar e in magnit ude ݀ଵ <  ݀ଶ <  ݀ଷ.  This is because 

lesser  t he volume of  solid immer sed, mor e is t he upt hr ust  act ion on it  and hence, gr eat er  is t he 

densit y of  f luid. 

 

 

 

 

 

 

 

NCERT EXEMPLAR 
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3.  (a) A cube of  side 5 cm is immersed in wat er and then in sat urated salt  solut ion.   I n 

 which case will it  experience a great er buoyant  f orce? I f  each side of  t he cube is 

 reduced t o 4 cm and then immersed in wat er,  what  will be the ef f ect  on t he buoyant  

 f orce experienced by the cube as compared t o t he f irst  case? Give reason f or each 

 case.  

 b)   A ball weighing 4 kg of  densit y 4000 kgି is completely immersed in wat er of  

 densit y  kgି.   Find t he f orce of  buoyancy on it  (Given g = 10 mି࢙)  

  a) The cube exper iences a gr eat er  buoyant  f or ce when immer sed in salt y wat er  because 

salt y wat er  has gr eat er  densit y t han wat er . 

  When t he side of  cube is r educe, t hen t he buoyant  f or ce act ing on it  due t o wat er , will 

r educe. This is accor ding t o Ar chimedes’ pr inciple as when t he volume of  a body is less, an 

upt hr ust  exer t ed by t he f luid on it , is also less. 

  b) Given : Mass of  ball = 4 kg. 

  Densit y of  ball = 4000 kg/ ݉ିଷ 

            Diver sit y of  wat er   kg݉ିଷ, g = 10 mିݏଶ 

            Volume of  ball, ⋁	= 
ெ௦௦௦௧௬ = 

ସସ 

  =  10ିଷ ݉ିଷ 

  Upt hr ust  U =  ⋁ߩg = 10ିଷ x 10ଷ x 10 = 10N 
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