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Lesson 1.  Mat t er in our surroundings 

 

CHAPTER AT A GLANCE 

 

 

 

 

 

 

 

 

 

 

 

Solids Liquids Gases  Plasma. It  is fourth state of 

matter. It  consists of super 

energetic and super excited 

part icles which are in the form 

of ionised gases. The 

fluorescent tube. Neon sign 

bulbs consist of plasma. Inside 

the neon bulb, there is neon gas 

whereas inside the fluorescent  

tube. There is helium gas or  

some other gas . The gas gets 

ionised, i.e. gets charged when 

electrical energy flows through 

it . This charging up creates 

glowing plasma inside the tube 

or bulb. The plasma glows with 

a special colour depending upon 

the nature of gas. The sun and 

stars glow because of presence 

of plasma in them. The plasma 

is created in stars due to very 

high temperature. Plasma TV is 

based on fourth state of matter 

called plasma. 

 Bose-Einstein Condensate [B.E.C] :  It  is 

fifth state of matter which is formed 

from matter that has been cooled to 

near absolute zero [-−273
 C] when a 

group of atoms is cooled to a very low 

temperature. The velocity decreases 

because they have very low energis. 

This causes the individual atoms to 

overlap each other forming a single 

super atom with all of its constitut ing 

atoms sharing a single  energy state. 

A rotat ing B.E.C. could be used as model 

black hole. Allowing light to enter but 

not to escape. Condensate can also be 

used to ‘freeze’ pulses of light, to be 

released again                                          

when condensate break down. Research 

in this field is going on.  

1.  Fixed  shape 

2.  Fixed volume 

3.  Cannot  be 

compressed 

4.  St rong f orce of       

at t ract ion bet ween 

part icles.  

5.  High melt ing and 

boiling point .  

6.  Least  int er 

part icle space.  

7.   Ordered  

arrangement  of  

part icle.  

8.  Most ly have high 

densit y 

9.  Part icles are not  

t ime t o move.  

10.  Do not  f low.  

1.  No f ixed shape.  

2.  Fixed Volume 

3.  Cannot  be 

compressed  

easily.  

4.  Less f orce of  

at t ract ion 

bet ween part icles 

t han solids.  

5.  Low melt ing point  

but  boiling point  

is higher  

6.  More int er 

part icle space.  

7.  Lit t le order in 

arrangement  of  

part icles 

8.  Most ly have less 

densit y.  

9.  Part icle can 

move.  

10.  Flows f rom 

higher t o lower 

level.  

1.  No f ixed shape 

2.  No f ixed volume.  

3.  Can be 

compressed easily 

4.  Least  f orce of  

at t ract ion 

bet ween 

part icles.  

5.  Low melt ing and 

boiling point  

6.  Maximum int er 

part icle space.  

7.  No order in 

arrangement  of  

part icles.  

8.  Least  densit y 

9.  Part icle move in 

all direct ion,  

10.  Exert  pressure 

on walls of  

cont ainer,  f low in 

all direct ion.  

 

  

 

  

 

 

 

MATTER 
I t  is a subst ance which occupies space and has mass.  Air,  Eart h,  Fire,  Sky and wat er are f ive basic element s.  ‘The Panch Tat va’ 

according t o t he earlier I ndian Philosophers.  According t o t hem everyt hing i. e. ,  living or non- living is made up of  t hese f ive element s.  

1. Physical Nat ure of  Mat t er 2.  Charact erist ics of  Mat t er
 

3.  Physical St at e of  Mat t er 4.  Change of  St at e of  Mat t er 

 Mat t er is composed of  part icles,  All mat t er 

const it ut e minut ely small part icles,  These small 

part icles are known as at oms.  

 These part icles are t oo small so t hey cannot  be 

visually perceived [seen] by naked eye of  simple 

microscope.  

 Part icles of  mat t er are cont inuously moving as 

t hey posses kinet ic energy.  Wit h t he increase in 

t emperat ure.  Kinet ic energy of  part icles 

addit ionally increases so part icle move f ast er.  

 

 Part icle of  mat t er have space bet ween t hem e. g.  when,  we mix some salt  in wat er and st ir it ,  t he 

salt  disappears but  t he wat er level remain same.  This is because t he salt  occupies t he space bet ween 

t he part icle of  mat t er of  wat er.  This shows t hat  part icles of  mat t er have space bet ween t hem.  

 Part icles of  mat t er are cont inuously moving.  Take wat er in a jar.  Put  some wat er colour in it .  Soon 

t he wat er colour will dissolve and wat er will change int o t he desired colour in it .  This shows t he 

part icles of  mat t er are cont inuously moving as t he part icle of  wat er colour dif f use wit h part icle of  

wat er.  

 Part icles of  mat t er at t ract  each ot her.  To move our hand in liquid.  Such as sea wat er.  We have t o 

apply  some.  Force.  But  in solids such as wood.  We can not  move our hand.  I n air,  we can move our  

hand very easily because of  f orces of  at t ract ion which is pract ically negligible in gas,  moderat e in 

liquids and highest  in solid.  

3.  Physical St at e of  Mat t er 

Cont d.  on next   page 
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4.  Change of  Stat e of  Mat t er 

 

Sublimat ion:  I t  is a 

process in which solid 

direct ly changes int o 

vapour wit hout  changing 

int o liquid st at e.  E. g.  

camphor,  
,

 ,  

Napht halene can sublime.  

 

Solidif icat ion:  The process 

of  conversion of  gas or  

liquid int o solid is called 

solidif icat ion,  e. g.  wat er 

[liquid] solidif ies t o f orm 

ice.  I odine vapours on 

cooling f orm iodine solid,  

Carbon dioxide at  high 

pressure changes int o dry 

ice [ Solid ) 

 

Evaporat ion:  I t  is a process in which liquid changes 

int o vapours e. g.  wat er  changes int o vapours if  lef t  

uncovered.  Wet  clot hes dry up because wat er get s 

evaporat ed.  The part icles of  wat er collide wit h each 

ot her as well as wit h part icles of  gases in 

at mosphere.  Af t er some t ime,  t he part icles on t he 

surf ace gain suf f icient  energy so as t o change int o 

vapours.  I t  is a surf ace phenomenon.  

Factors Af f ect ing Rat e of  Dif f usion 
1.  Densit y :  The rat e of  dif f usion depends upon densit y of  liquid.  

Higher t he densit y,  lesser will be t he rat e of  dif f usion.  

2.  Temperat ure:  The rat e of  dif f usion depends upon t emperat ure.  

[i. e.  t he rat e of  dif f usion increases wit h an increase in 

t emperat ure which can be shown experiment ally.  

3.  Physical St at e:  Solids can dif f use int o liquids slowly whereas 

liquids can dif f use int o liquids f ast er and gases can also dif f use 

int o liquids.  

 

FACTORS AFFECTI NG CHANGE 

OF STATE OF MATTER 

 

Melt ing:  The process in 

which solid changes int o 

liquid is called melt ing.  

I t  is also called f usion.  

 

Freezing:  The process of  

convert ing liquid int o 

solid is called f reezing,  

e. g.  convert  wat er int o 

ice in f r idge in ice t ray. .  

 

Boiling:  The process of  

convert ing liquid int o vapour  

complet ely is called boiling.  I t  is 

bulk phenomenon,  i. e.  part icles 

f rom inside t he liquid gain enough 

energy t o change int o vapour  

st at e.  I t  t akes place only at  

boiling point .  

 

Condensat ion 

 The process of  convert ing gas 

or vapours int o liquid is called 

condensat ion.  E. g.  Wat er  

vapours get  condensed on t he 

surf ace of  glass cont aining 

chilled wat er.  
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Know t he t erms 

 

 

 

 

 

 

Act ivit y /  Project  1 :  To show t hat  t here is space bet ween part icles of  mat t er.  [CBSE 2013] 

Mat erials Required : 100 ml beaker , wat er , salt , glass r od. 

Procedure :  

 Take a 100 ml beaker  and f ill it  wit h wat er  and mark t he level of  wat er . 

 Dissolve t he given salt  wit h t he help of  glass r od. 

 Obser ve t he change in t he wat er  level and r ecord your  obser vat ions. 

 

 

 

 

 

 

 

 

To show – Space between part icles of  mat t er 

Observat ions : The salt  get s dissolved in wat er . The par t icles of  salt  have ent er ed t he space 

  bet ween wat er  molecules, t her ef or e, t he level of  wat er  does not  change. 

Conclusion ; The salt  consist s of  lar ge number  of  small par t icles which occupy t he space 

  bet ween molecules of  wat er . 

  

Act ivit y /  Project  2 :  To show t hat  mat t er is made up of  very small part icles [CBSE 2014] 

Mat erials Required : Cr yst als of   [Pot assium permanganat e],  wat er , 3 separat e beaker s. 

Procedure :  

 Take 2-3 cr yst als of   and dissolve t hem in 50ml of  wat er  in beaker .1. 

 Take 5 ml of  solut ion f r om beaker  1 and put  it  int o 50ml of  wat er  in beaker  2. 

 Take 5 ml of  solut ion f r om beaker  2 and put  it  int o 50ml of  wat er  in 

beaker  3 and obser ve t he colour  of  solut ion. 

 

 

 

 

  

 

 

 

Observat ions : The colour  of  solut ion r emains pur ple in all t he beaker s. 

Conclusion ; I t  shows t hat  even 2-3 cryst als of  . Consist  of  millions of  small par t icles 

  which dissolve in wat er  giving pur ple colour  t o t he solut ion. 

 

 

Dark purple 
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Act ivit y /  Project  3 :  To show t hat  part icles of  mat t er are cont inuously moving. .   

Mat erials Required : I ncense st ick or  agar bat t i, mat ch box 

Procedure  :     

 Put  an unlit  incense st ick in a corner  of  your  class. 

 Go close t o t he incense st ick t o smell it . 

 Now light  up t he incense st ick. And t r y t o get  t he smell f r om a dist ance. 

Observat ions : The colour  of  solut ion r emains pur ple in all t he beaker s. The smell of  unlit  

  incense st ick can be obser ved only by going close t o it  wher eas t he smell of  

  light ed incense st ick can be obser ved f r om a dist ance. 

Conclusion ; The par t icles of  mat t er  ar e cont inuously moving but  t he speed of  par t icles is 

  ver y slow. The speed of  par t icles increases wit h t he incr ease in t emperat ure. 

 

 

Act ivit y /  Project  4 : To compar e t he r at e of  dif f usion of  liquids having dif f er ent  densit ies. [CBSE2011] 

Mat erials Required : Two beaker s f illed wit h wt r , blue ink, honey. 

Procedure :  

 Take t wo beaker s f illed wit h wat er . 

 Add a drop of  blue ink int o f ir st  beaker  slowly and honey in t he second beaker 

 Leave t hem undist ur bed at  your  home or  in a corner  in t he class 

 Record your  obser vat ions 

Observat ions : The blue ink dif f uses int o wat er  and wat er  becomes light  blue in colour  

  Honey dif f uses ver y slowly int o wat er , t her ef or e, t akes lot s of  t ime t o dif f use 

  evenly. 

Conclusion ; Liquids wit h higher  densit y, dif f use slower  t han liquids having lower  densit y. 

 

Act ivit y /  Project  5 : To st udy t he variat ion of  rat e of  dif f usion wit h t emperat ure of  solid in liquid 

Mat erials Required : Copper  sulphat e, t wo beaker s, cold wat er  and hot  wat er . 

Procedure :  

 

 Take 50ml of  cold wat er  in a beaker . 

 Take 50ml of  hot  wat er  in anot her  beaker . 

 Add a cryst al of  copper  sulphat e int o t he beaker  cont aining 50ml of  cold wat er 

 Add a cryst al of  copper  sulphat e int o t he beaker  cont aining 50ml of  hot  wat er  

 Leave t hem undist ur bed. 

 Record t he obser vat ions. 

Observat ions : The colour  of  solut ion in f ir st  beaker  becomes blue slowly wher eas t he colour  

  becomes blue f ast er  in second beaker . 

Conclusion ; The r at e of  dif f usion incr eases wit h incr ease in t emper at ur e because kinet ic 

  ener gy of  molecules incr eases. 
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Act ivit y /  Project  6 : To show t hat  gases can be compr essed more easily t han liquids [CBSE2015] 

Mat erials Required : Two 10 ml syr inges, rubber  cor k, Vaseline,  

 

 

 

 

 

 

 

 

 

 

Procedure :  

 Take t wo 10ml syr inges and close t heir  nozzles by inser t ing t hem in a 

r ubber   cor k as shown in f igur e. 

 Remove t he pist on f r om bot h t hey syr inges. 

 Allow t he air  t o f ill t he space inside one syr inge and f ill wat er  in t he ot her . 

 I nser t  t he pist ons back int o syr inges 

 Apply some Vaseline on t he pist on f or  smoot h movement , 

 Now t r y t o compress by pushing pist on in t he syr inge. 

 Record your  obser vat ions. 

Observat ions : I n case of  air , pist on is easily pushed in as compar ed t o syr inge f illed wit h 

  wat er  

Conclusion ; The gases can be compr essed mor e easily t han liquids. I t  is because t her e are 

  weak int er molecular  f orces of  at t ract ion bet ween par t icles, so t he dist ance 

  bet ween t he par t icles in gaseous st at e is ver y lar ge as compar ed t o solids and 

  liquids, e.g CNG is compr essed nat ural gas  which is being used in vehicles as a 

  f uel. LPG is liquef ied pet r oleum gas which  is used f or  cooking. 

 

Act ivit y /  Project  7 : To st udy t he ef f ect  of  t emper at ur e on solids and liquids. 

Mat erials Required : I ce, t her momet er , beaker .  

Procedure :  

 Take about  50g of  ice in a beaker  and hang a laborat or y t her momet er  in it  

so t hat  bulb is in cont act  wit h ice. 

 St ar t  heat ing t he beaker  at  low f lame, 

 Not e down t he t emper at ure when ice st ar t s melt ing 

 Not e t he t emper at ur e when all t he ice has conver t ed int o wat er 

 Record your  obser vat ions f or  conver sion of  solid int o liquid st at e. 

 Now put  a glass r od in t he beaker  and heat  while const ant  st ir r ing t ill t he 

wat er  st ar t s boiling. 

 Keep a close look at  t he t her momet er  r eading t ill most  of  t he wat er  has 

vapor ised. 

 Record your  obser vat ions f or  t he conver sion of  ice int o liquid wat er  and t hen 

int o vapour  st at e. 

Piston 

Syringe 

To show – Gases can be compressed more easily than liquids 
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Observat ions : When t emper at ur e of  solid is incr eased, t he kinet ic ener gy of  par t icles  

  incr eases.  

Conclusion ; Due t o incr ease in kinet ic ener gy, t he par t icles st ar t  vibrat ing at  a gr eat er  

  speed and over come int ermolecular  f orces of  at t ract ion. A st age is r eached 

  when int ermolecular  f or ces become so less t hat  ice changes int o liquid, when 

  t emperat ure is f ur t her  incr eased, a st age comes when liquid changes int o 

  vapour . 

 

 

Act ivit y /  Project  8 : To show t he pr ocess of  sublimat ion exper iment ally 

Mat erials Required : Solid iodine, f unnel, t r ipod st and, china dish, wir e gauze, bur ner  or  spir it  lamp, 

  cot t on,  

Procedure :  

 Take 2 g of  iodine in china dish. 

 Put  an inver t ed f unnel over  it  whose st em is closed by cot t on plug and set  t he 

appar at us as shown in diagr am. 

 Heat  t he china dish so t hat  vapour s ar e f or med and record t he obser vat ions, 

 The vapour s of  iodine get  condensed on t he walls of  t he f unnel. 

Observat ions : The violet  coloured vapour s of  iodine get  condensed and change int o solid 

  iodine.  

Conclusion ; I odine can sublime and can be pur if ied by sublimat ion. 
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SCI ENCE 

 

 

Grade I X   

Lesson 1.  Mat t er in our surroundings 

 

   

 

 

1.  Seema t ook a 100 ml beaker  and f illed half  t he br eaker  wit h wat er  and mar ked t he

 level of  wat er .  She dissolved some salt  wit h wat er  and mar ked t he level of  wat er .  

 She dissolved some salt  wit h t he help of  a glass r od and r ecor ded wat er  level again 

 Choose t he cor r ect  obser vat ion r elat ed t o above act ivit y. 

 a) t he wat er  level incr eases appr eciably 

 b) The wat er  level decr eases 

 c) The  wat er  level r emains t he same 

 d) Ther e is lit t le incr ease in wat er  level 

2. Which of  t he f ollowing is not  a charact er ist ic of  mat t er? 

 a) Mat t er  is made up of  ext r emely small par t icles 

 b) Ther e is no space bet ween par t icles of  mat t er  

 c) The par t icles of  mat t er  ar e cont inuously moving 

 d) The par t icles of  mat t er  at t r act  each ot her . 

3. Which one of  t he f ollowing set s of  phenomenon would incr ease on r ising t he 

 t emper at ur e? 

  a)  Dif f usion, evapor at ion and compr ession of  gases. 

  b) Evapor at ion, compr ession of  gases and solubilit y of  solid in liquid 

  c) Evapor at ion, dif f usion, expansion of  gases and solubilit y of   solid in liquid 

  d) Evapor at ion, solubilit y of  gas in liquid, dif f usion and compr ession of  gases 

 I  Mult iple choice quest ions 
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4.  Shivam visit ed as LPG  unit  and f ound t hat  t he gas can be liquef ied at  specif ic 

 condit ions of  t emper at ur e and pr essur e.  Help him t o ident if y t he cor r ect  set  of  

 condit ions. 

  a) High t emper at ur e and high pr essur e  

  b) Low t emper at ur e and low pr essur e 

  c) Low t emper at ur e and high pr essur e 

  d) High t emper at ur e and low pr essur e 

5. Dur ing summer , wat er  kept  in ear t hen pot  becomes cool due t o phenomenon of   

  a) Dif f usion b) Tr anspir at ion c) Dist illat ion d) Evapor at ion 

6. Which of  t he f ollowing is cor r ect  or der  of  f or ces of  at t r act ion? 

  a) Wat er  >   Air  >  Sand b) Air  >  Sugar  >  Oil 

  c) Air  <  Wat er  < Sugar  d) Salt  >  Air  >  J uice  

7. I f  we keep cold dr ink bot t le in f r eezer , what  will happen? 

  a) Wat er  will change int o ice b) Cold dr ink bot t le will br eak 

  c)  gas will get  solidif ied                 d) Not hing happens 

8. Choose t he cor r ect  st at ement  out  of  t he f ollowing. 

            a) Conver sion of  solid int o vapour s wit hout  becoming liquid is called evapor at ion. 

        b) Conver sion of  vapours int o solid wit hout  becoming liquid is called sublimat ion 

    c) Conver sion of   liquid int o vapour s is called f usion 

            d) Conver sion of  solid int o liquid is called f r eezing. 

9. Which of  t he f ollowing will pr oduce sever e bur ns? 

  a) Cold wat er  b) Hot  wat er  c) Boiling  wat er   d) St eam 

10. Which of  t he f ollowing condit ions will incr ease t he r at e of  evapor at ion? 

  a) I ncr ease in t emper at ur e of  wat er  b) Decr ease in wind speed 

  c) Decr ease in sur f ace ar ea of  wat er  d) Adding sugar  t o wat er  
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11.  Which of  t he f ollowing is incor r ect ? 

  a) Solids have f ixed shape and f ixed volume 

  b) Liquids have f ixed volume but  not  shape 

  c) Gases have neit her  f ixed shape nor  volume 

  d) The par t icles have least  int er molecular  space but  maximum kinet ic ener gy in 

   liquids. 

12. Which of  t he f ollowing is cor r ect  or der  t o  densit y? 

  a) Air  <  Exhaust  f r om chimneys <  Honey < Wat er  <  Chalk <  Cot t on <  I r on 

  b) Air  <  Exhaust  f r om chimneys <  Wat er  <  Honey <  Cot t on < Chalk <  I r on 

  c) Air  <  Exhaust  f r om chimneys <  Honey < Wat er  <  Chalk <  I r on <  Cot t on 

  d)  Air  <  Exhaust  f r om chimneys <  Wat er  <  Honey <  Cot t on < Chalk <  I r on 

13. I ce f loat s on wat er  because 

  a) I t  has higher  densit y t han wat er   

  b) I t  has lower  densit y t han wat er  due t o mor e volume 

  c) I t  is solid  

  d) I t  is low melt ing solid 

14. The physical st at e of  a mat t er  depends upon  

  a) t emper at ur e and pr essur e b) t emper at ur e only 

  c) pr essur e only  d) nat ur e of  subst ance 

15. The boiling point  of  wat er  at  higher  alt it ude is. 

  a) 373 K b) <  373 K c) >  373 K d) 273 K 

16. Lat est  heat  of  f usion is amount  of  

 a) heat  ener gy r equir ed t o change 1 kg solid int o liquid complet ely at  it s melt ing 

   point . 

 b) heat  ener gy r equir ed t o change 1 kg solid int o liquid at  r oom t emper at ur e 

 c) heat  ener gy r equir ed t o change 1 kg solid int o liquid complet ely 

 d) heat  ener gy r equir ed t o change 1 kg solid int o liquid at  any t emper at ur e 
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17. The t emper at ur e at   which vapour  pr essur e of  liquid becomes equal t o at mospher ic 

  pr essur e is called. 

  a) melt ing point   b) boiling point   

  c) ignit ion t emper at ur e d) sublimat ion t emper at ur e 

18. Which of  t he f ollowing is not  cor r ect ? 

  a) SI  unit  of  t emper at ur e is Kelvin b) SI  unit  of  pr essur e is at m 

  c) SI  unit  of  densit y is kg/               d) 1 lit re = 1000 c =   1 d  

19. Which of  t he f ollowing has minimum kinet ic ener gy? 

  a) Par t icles of  ice below 0 C b) Par t icles of  wat er  at  0 C 

  c) Par t icles of  wat er  100 C d) Par t icles of  st eam 100 C 

20. Which of  t he f ollowing cannot  be separ at ed by sublimat ion? 

  a) I odine and NaCl.  b) I odine and Ammonium chlor ide 

  c) Camphor  and Sodium chlor ide d) Napht halene and Sand 

21. Which one of  t he f ollowing set s of  phenomena would incr ease on r aising t he 

 t emper at ur e? 

  a) Dif f usion, evapor at ion, compr ession of  gases, solubilit y. 

  b) Evapor at ion, compr ession of  gases, solubilit y. 

  c) Evapor at ion, dif f usion,  expansion of  gases 

  d) Evapor at ion, solubilit y, dif f usion, compr ession of  gases, 

22. Seema visit ed a Nat ural Gas Compr essing Unit  and f ound t hat  t he gas can be 

 liquef ied under  specif ic condit ions of  t emper at ur e and pr essur e.  While shar ing her  

 exper ience wit h f r iends she got  conf used.  Help her  t o ident if y t he cor r ect  set  of

  condit ions. 

  a) Low t emper at ur e, low pr essur e b) High t emper at ur e, low pr essur e 

  c) Low t emper at ur e, high pr essur e d) High t emper at ur e, high pr essur e 
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23. The pr oper t y t o f low is unique t o f luids.  Which one of  t he f ollowing st at ement  is 

 cor r ect ? 

  a) Only gases behave like f luids b) Gases and solids behave like f luids 

  c) Gases and liquids behave like f luids d) Only liquids and f luids 

24. Dur ing summer , wat er  kept  in an ear t hen pot  becomes cool because of  t he 

 phenomenon of  . 

  a) dif f usion b) t r anspir at ion c) osmosis d) evapor at ion 

25. A f ew subst ances ar e ar r anged in t he incr easing or der  of  ‘f or ces of  at t r act ion’ 

 bet ween t heir  par t icles.  Which one of  t he f ollowing r epr esent s a cor r ect  

 ar r angement ? 

 a) Wat er , air , wind  b) Air , sugar , oil  

 c) Oxygen, wat er , sugar  d) Salt , j uice, air  

26. On conver t ing 25 C, 38 C and 66 C t o Kelvin scale, t he cor r ect  sequence of  

 t emper at ur e will be  

 a) 298 K, 311 K and 339K b) 298 K, 300 K and 338K 

 c) 273K, 278K and 543 K d) 298 K, 310 K and 338K 

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

11. d 12. b 13. b 14. a 15. b 16. a 17. b 18. b 19. a 20. b 

21. c 22. c 23. c 24. d 25. c 26. a     

 

 

27. The son S.I . and S.I . unit s of   some physical quant it ies ar e given in column ‘A’ and ‘B’ 

 r espect ively.  Mat ch t he unit s belonging t o same physical quant it y. 

  

 

  

  

 

 

 Column I  Column II 

1. Degree Celsius A. Metre 

2. Centimetre B. Kelvin 

3.  g c  C. Pascal 

4.  Atm D. Kilogram 

5.  mg (milligram) E. Kg  

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

 I  Mat ch the f ollowing 
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28. The melt ing point  of  ice on Kelvin scale is ___________.  

 

29. The best  evidence t hat  par t icles of  mat t er  ar e const ant ly moving comes f r om t he st udies 

  of  dif f usion and_________. 

 

28. 273 k 29. Br ownian mot ion 

 

 

 

30. At  r oom t emper at ur e t he f or ces of  at t r act ion bet ween t he par t icles of  solid  subst ance 

 ar e mor e t han t hose which exist  in gaseous st at e.  

   

31. At  r oom t emper at ur e kinet ic ener gy of  par t icles in solids is less t han of  par t icles of  gaseous 

 st at e [Tr ue/ False] 

  

 

Direct ion [Q. 32 t o Q. 34] :  I n the f ollowing Quest ion,  the Assert ion and Reason have been 

 put  f orward,  Read t he st atement s caref ully and choose t he correct  alternat ive f rom 

 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 Reasons 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. 

 

 

30. Tr ue 31. Tr ue 

 I  Fill in the blanks 

 I  True or False 
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32.  Asserion:  I n pr essur e cooker  t emper at ur e of  wat er  becomes mor e t han 1000 C 

      Reason:  Boiling point  is dir ect ly pr opor t ional t o pr essur e act ing on liquid 

 c) 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. 

33. Assert ion:  I ce mixed wit h common salt  is f r eezing mixt ur e having t emper at ur e below 00C 

      Reason:  I t  will melt  at  00C 

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

34. Assert ion :  Dr y ice is solid CO2  

         Reason:  Dr y ice is same as ice. 

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

35.  A subst ance has no mass.  Can we consider it  as mat ter? 

 No, mat t er  must  have mass and occupy space. 

36.  Select  the substances f rom t he f ollowing which do not  have t he propert y of  

  sublimat ion.  Camphor,  Pot assium permanganat e,  copper sulphate,  Napht halene.  

 Pot assium per manganat e, copper  sulphat e do not  have pr oper t y of  sublimat ion. 

34.  Convert  300k int o Celsius scale and - 100 C int o Kelvin scale  

 i. 300K – 273= 270 C 

 ii. -100 C + 273 = 263 K 

35.  Name t he propert y of  gases due t o which it  is possible t o f ill CNG in cylinders f or 

 using as  f uel in cars.  

 Gases can be easily compr essed 

36.  Rubber band change it s shape.   I s is solid? 

 Yes it  is solid because it  r egains it s shape. 

37.  Does evaporat ion cause a physical change or a chemical change? 

 Evapor at ion is a physical change 
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38.  List  any t wo propert ies of  part icles of  mat ter 

 i. They at t r act  each ot her . 

 ii. The par t icles of  mat t er  ar e ext r emely small in size which cannot  be seen even wit h a 

power f ul micr oscope. 

39.  Give reasons t o explain why it  t akes longer t o dry wet  clot hes in humid weather? 

 I t  is because air  is alr eady sat ur at ed wit h wat er  vapour s t her ef or e it  willnot  be able t o 

hold mor e wat er  vapour s easily 

40.  How does spreading of   wet  clot hes quicken t heir drying? Explain.  I t  incr eases 

exposed sur f ace ar ea due t o which wat er  get s evapor at ed at  f ast er  r at e. 

41.  What  is dry ice? What  happens when t he pressure under which it  is st ored is 

 decreased t o 1 at mosphere? 

 Dr y ice is solid car bon dioxide.  I f  pr essur e is decr eased it  will change int o vapour s. 

42.  With which name is the phenomenon of  changing of  a liquid int o it s vapours at  

 t emperat ure  below it s boiling point  known? 

 Sublimat ion 

43.  The melt ing point s of  t hree solids X, Y and Z are 298K 314K and 398K respect ively.  

 Ar r ange t hese in incr easing or der  of  t heir  int er  par t icle f or ce of  at t r act ion. 

 X< <  Z  is t he or der  of  incr easing int er  par t icle f or ce of  at t r act ion. Higher  t he f or ce 

 of  at t r act ion  higher  will be melt ing point . 

44.  What  is f ull f orm of  CNG? Ment ion it s one propert y which makes it  so import ant  

 Compressed Natural Gas.   I t  does not  creat e pollut ion on condit ion 

 Compr essed Nat ur al Gas.  I t  does not  cr eat e pollut ion on combust ion it  is clean  f uel 

which makes it  so impor t ant . 

45.  Write one import ant  charact erist ic propert y of  part icles of  mat t er.  Part icles  

 Par t icles of  mat t er  at t r act  each- ot her . 

46.  When camphor is heat ed in China dish,  it  changes int o gas wit hout  changing int o liquid.  

 What  is the name given t o t his change of  stat e? 

 Sublimat ion 

47.  Sponge is solid but  st ill it  can be compressed why? 

 Sponge has por es which has air , t her ef or e, it  can be compr essed 
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48.  Why is the t emperature remain constant  during sublimat ion? 

 I t  is because heat  of  vapor isat ion and f usion over come t he f or ce of  at t r act ion bet ween 

par t icles. 

49.  What  is evaporat ion? 

 I t  is pr ocess of  conver t ing liquid int o vapour s 

50.  When a solid melt s,  it s temperat ure remains constant s,  so where does t he heat  

energy  go? What  is the name given t o t his heat ? 

 The heat  ener gy is used t o over come int er molecular  f or ce of  at t r act ion.  I t  is called 

lat ent  heat  of  f usion. 

51.  Convert  t he f ollowing thermomet er readings int o Kelvin- 1000C,  2000C 

 -1000C + 273 = 173 K , 2000C+273= 473 k 

52.  Why is light  not  considered as a mat t er? 

 I t  is because it  does not  occupy space. 

53.  I s smell of  clove or cardamom a mat ter? 

 No, because it  does not   have mass and does not  occupy  space. 

54.  What  happens t o the boiling point  of  a liquid when atmospheric pressure decreases? 

 Boiling point  of  liquid is t he t emper at ur e  at  which it s vapour  pr essur e becomes equal t o 

ext er nal pr essur e ( at mospher ic pr essur e) 

 Thus, when at mospher ic pr essur e decr eases, boiling point  of  liquid also decr eases. 

55.  What  are het erogeneous mixt ures? 

 Those mixt ur es whose composit ion is not  same t hr oughout  ar e called het er ogeneous 

mixt ur es. E.g. sulphur  powder  and ir on f ilings 

56.  Why mixt ure does not  have a f ixed melt ing or a f ixed boiling point ? Give t wo reasons 

 a. I t  does not  have f ixed composit ion. 

 b. I t  does not  have unif or m or der ed ar r angement  of  par t icles. 

57.  When common salt  is dissolved in water,  what  will be change in volume and why? 

 Ther e is no change in volume.  I t  is because common salt  par t icles occupy t he spaces 

bet ween molecules of  wat er . 
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58.  Write one similarit y bet ween three st at es of  mat ter 

 All t he t hr ee st at es of  mat t er  ar e made up of  par t icles. 

59.  What  is t inct ure of  iodine? 

 A solut ion of  iodine in alcohol is known as ‘t inct ur e of  iodine’. 

60.  Def ine latent  heat  of  vaporisat ion 

 Lat ent  heat  of  Vapor isat ion : I t  is def ined as heat  r equir ed t o conver t  1 kg of   liquid int o 

vapour s complet ely at  it s boiling point . 

61.  Give reason :  During summer sit t ing under a f an makes us comf ortable.   

 Fan t akes hot  air  up and cold air  comes down which makes us comf or t able.  I t  also helps 

in evapor at ion of  sweat  which causes cooling. 

62.  Gases exert  pressure on the walls of  the cont ainer.   Why? 

 The molecules of  gases collide wit h t hemselves as well as wit h t he walls of  cont ainer , i.e. 

t hey exer t  pr essur e 

63.  Evaporat ion causes cooling.  Why? 

 Evapor at ion needs heat  ener gy which it  t akes f r om sur r oundings and leads t o decr ease in 

t emper at ur e, i.e. cooling t akes place. 

64.  Arrange the f ollowing subst ances in increasing order of  f orce of  at t ract ion bet ween 

t he part icles.  

 a. wat er  b. hydr ogen c. sand 

 Hydr ogen <  wat er  <  sand 

65.  Why does t he t emperat ure remain constant  at  t he melt ing point ? 

 I t  is because lat ent  heat  of  f usion over comes int er  par t icle f or ce of  at t r act ion. 

66.  A gas f ills complet ely the vessel in which it  is kept ,  why? 

 I t  is due t o least  f or ce of  at t r act ion bet ween gas molecules, t her ef or e, gases f ill 

complet ely in vessel and it  does not  have a f ixed volume. 

67.   Explain how camphor disappears wit hout  leaving any residue? 

 I t  is due t o sublimat ion, it  changes int o vapour s complet es at  r oom t emper at ur e, so does 

not  leave any r esidue. 
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68.  We f eel cold when we t ouch a piece of  ice.   Why? 

 I t  is because ice t akes heat  f r om our  body and t her ef or e, we f ell cold. 

69.  Evaporat ion is known as surf ace phenomenon.  Why? 

 The kinet ic ener gy of  sur f ace of  molecules incr ease which get  evapor at ed f ir st , 

t her ef or e it  is called sur f ace phenomenon 

70.  St at e which propert y of  gas is used in supplying oxygen cylinder t o hospit als? 

 I t  can be easily liquef ied at  high pr essur e and low t emper at ur e. 

71.  Why Kelvin scale is regarded bet t er t han Celsius scale of  temperat ure? 

 I t  is because negat ive t emper at ur e ar e dif f icult  t o handle. I n Kelvin scale all 

t emper at ur e ar e posit ive. 

72.  Why do t ree acquire less leaves during wint er and more in summer? 

 Dur ing wint er , t r ees get s less sunlight  due t o which phot osynt hesis  becomes dif f icult . 

Ther ef or e, t r ees acquir e less leaves in wint er  t o allow sunlight  t o r each all t he leaves. 

73.  Why it  is advised t o put  wet  cloth st rips on t he f orehead of  a person suf f ering f rom 

high f ever? 

 I t  is because ice cold wat er  get  heat  f r om body and r educe t he t emper at ur e of  body 

having high f ever . 

 

 

 

1.   a) Why path of  light  is not  visible in a solut ion when a beam of  light  is passed 

 t hrough  it  ? 

 b) Classif y each of  the f ollowing as solut ion,  colloid or suspension: 

 i) a mixt ure whose part icles are big enough to scat t er t o beam of  light  passing  

  t hrough it  

 ii) a mixt ure whose part icles set t le down when it  is lef t  undisturbed.  

a)  I t  is because par t icles of  t r ue solut ion ar e ver y small and cannot  scat t er  light . 

b) Colloidal solut ion have par t icles of  t r ue solut ion ar e ver y small and cannot  scat t er  

light  and pat h of  light  becomes clear ly visible. E.g. when beam of  light  ent er s t he dar k r oom we 

can see t he dust  par t icles in air  which make it s pat h visible.  Suspension has par t icles which 

Short  Answer Quest ions  
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ar e bigger  and t hey get  set t le down under  t he f or ce of  gr avit y, e.g. if  we keep muddy r iver  

wat er  undist ur bed f or  some t ime, par t icles will set t le down. 

2.  Describe an act ivit y t o show that  air contains wat er vapours.  

 1. Take a beaker  cont aining ice-cold wat er  in a t umbler . 

 2. Keep it  f or  somet ime 

 3. We will see wat er  dr oplet s at  t he out er  sur f ace of  t he t umbler . 

 4. I t  shows t her e ar e wat er  vapour s in t he air , on coming in cont act  wit h t he cold glass 

of  wat er , vapour s lose ener gy and get  conver t ed t o liquid st at e, which we see in t he f or m of  

wat er  dr oplet s. 

Observat ion:  Wat er  dr oplet s ar e f or med on t he sur f ace of  glass. 

Conclusion:   Air  cont aining wat er  vapour s which get  condensed by coming in cont act  wit h 

sur f ace of  glass. 

3.  With t he help of  an act ivit y show that  dif f usion become f ast er wit h the increase in

 t emperat ure.  

Act ivit y/  Pr oj ect : 

 To st udy t he var iat ion of  r at e of  dif f usion wit h t emper at ur e of  solid in liquid. 

Mat er ials Requir ed : Copper  sulphat e, t wo beaker s, cold wat er  and hot  wat er . 

Pr ocedur e : Take 50ml  of  cold  wat er  in a beaker . 

Take 50ml  of  hot   wat er  in anot her   beaker . 

Add a cr yst al of  copper  sulphat e int o t he beaker  cont aining 50 ml of  cold wat er  

Add a cr yst al of  copper  sulphat e int o t he beaker  cont aining 50 ml of  cold wat er  

Leave t hem undist ur bed 

Recor d t he obser vat ions 

Observat ions:  The colour  of  solut ion in f ir st  beaker  becomes blue slowly wher eas t he 

colour   becomes blue f ast er  in second beaker  

Conclusion :  The  r at e of  dif f usion incr eases wit h incr eases   in  t emper at ur e    because 

kinet ic  ener gy  of  molecules  incr eases. 
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4.  a ) Def ine mat t er and write it s three stat es 

 b) Explain  how t hese states of  mat t er arise due t o variat ion in t he characterist ics

 of  t he part icles. 

 a) Mat t er  is subst ance which has mass and occupy space. Solid, liquid and gaseous ar e 

t hr ee st at e of  mat t er . 

 b) Solids have f ixed shape and volume due t o st r ong f or ces of  at t r act ion bet ween 

par t icles and least  space bet ween par t icles. 

 Liquid st at e have f ixed volume and but  not  f ixed shaped due t o less f or ce of  at t r act ion 

and mor e int er molecular  space. 

 Gaseous st at e do not  have f ixed shape and volume due t o least  f or ce of  at t r act ion and 

maximum int er  molecular  space. 

5.  Wit h the help of  an act ivit y show t hat  gases are more easily compressible t han  liquids 

 and solids.  

 Take t hr ee 10 ml syr inges and close t heir  nozzles by r ubber  cor ks, as shown in t he f igur e 

 Remove pist ons f r om all t he syr inges 

 Leaving one syr inge, put  wat er  in anot her  syr inge, chalk pieces in t hir d syr inge 

 I nser t  pist ons back int o t he syr inges 

 Apply some Vaseline on t he pist ons bef or e inser t ing t hem int o t he syr inges f or  t heir  

smoot h movement . 

Tr y t o compr ess t he cont ent  by pushing t he pist on in each syr inge. 

Observat ion :  Pist on of  f ir st  syr inge can be moved ver y easily but  less easily in second 

and is most  dif f icult  in t hir d. 

Conclusion : Gases can be compr essed mor e easily t han liquids and liquids can be 

compr essed mor e easily t han solids. 
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6.  Give reasons f or the f ollowing: 

 a) Camphor disappears if  kept  in open air f or a f ew days.  

 b) Wet  clot hes do not  dry easily on a rainy days.  

 c) We sweat  more on humid days.  

  a) Camphor  has weak int er  par t icle f or ces of  at t r act ion which can be over come by r oom 

t emper at ur e and it  changes f r om solid st at e t o vapour s dir ect ly and disappear s. 

  b) On r ainy day, air  is sat ur at ed wit h wat er  vapour s, t her ef or e it  cannot  t ake mor e 

vapour s, t her ef or e wet  clot hes do not  dr y up easily. 

  c) We sweat  mor e on humid days because our  sweat  does not  get  evapor at ed easily due 

t o higher  cont ent  of  wat er  vapour s in at   mospher e, t her ef or e, we sweat  mor e and f eel 

uncomf or t able in coast al ar eas wher e humidit y is high. 

7.  a) Enumerate the changes t hat  t ake place inside the mat t er during t he change of  

st at es.  

 b) When a solid melt s,  it s t emperat ure remains t he same.  Given reason 

  a) When solid changes int o liquid int er  molecular  f or ce of  at t r act ion decr eases and 

dist ance bet ween molecules incr eases when liquid changes int o gas, f or ce of  at t r act ion 

bet ween molecules becomes ver y less. This incr eases int er molecular  space and kinet ic 

ener gy. 

  b) When solid melt s, it  makes use of  lat ent  heat  of  f usion t hat  is why t emper at ur e 

r emains const ant . 

9.  a) Wax id heated in a china dish.    How will the f ollowing change during heat ing-  

 i) kinet ic energy of  part icle 

 ii) inter part icle distance 

 b) Melt ing point s of  t hree subst ances A, B, C  are 520C,  1750C and 800C.   Arrange them 

 in t he decreasing order of  t he inter part icle f orce of  at t ract ion in each of  them.  

  Give reason f or your answer.  

  a) i) Kinet ic ener gy of  par t icles will incr eases 

          ii) I nt er  par t icle dist ance will incr ease 

  b) B >  C>  A  

             ‘B’ has st r ongest  int er  par t icle f or ce of  at t r act ion t her ef or e mor e ener gy is needed t o 

conver t  it  int o liquid.  So it  has highest  melt ing point . ‘C’ has less int er  par t icle  f or ce of  
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at t r act ion t han ‘B” t her ef or e it  has less melt ing point  ‘A’ has least  int er  par t icle f or ce of  

at t r act ion.  Thus least  ener gy is needed t o conver t  it  int o liquid.  I t  has lowest  melt ing point . 

10.  Dif f erent iat e bet ween evaporat ion and boiling.   Give any t hree dif f erences.  

Evaporat ion Boiling 

i. I t  t akes place at  all t emper at ur es i. I t  t akes place only at  boiling point  

ii. I t  causes cooling ii. I t  does not  cause cooling 

iii. I t  is sur f ace phenomenon, i.e, 

st ar t s f r om t he sur f ace 

iii. I t  is bulk phenomenon i.e. st ar t s 

f r om bulk. 

 

11.  Def ine the f ollowing t erms 

 a) Lat ent  heat  of  f usion  

 b) Melt ing point  

 c) Fusion 

  a) Lat ent  heat  of  f usion:  The amount  of  ener gy t hat  is r equir ed t o change 1 kg of  a 

solid int o liquid at  at mospher ic pr essur e wit hout  any change of  t emper at ur e at   it s melt ing 

point  is called lat ent  heat  of  f usion. 

  b) Melt ing point  :  The  t emper at ur e at  which solid changes int o liquid complet ely is 

called melt ing point . 

  Melt ing point  of  solids gives indicat ion of  t he st r engt h of  int er molecular  f or ces of  

at t r act ion.  Higher  t he melt ing point , mor e will be int er molecular  f or ces of  at t r act ion. 

  c) Fusion (Melt ing) :  The pr ocess in which solid changes int o liquid is called melt ing.  I t  

is also called f usion. 

12.  Give reasons f or the f ollowing: 

 a) Why does I ce f loat  on water? 

 b) Why does a gas f ill complet ely the vessel in which it  is kept ? 

 c) Lat ent  heat  of  evaporat ion of  t wo liquids A and B is 100J/ kg and 150J/ kg 

  respect ively.    Which one can produce more cooling ef f ect  and why? 
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  a) I t  is because ice is light er , i.e. it  has lower  densit y t han wat er . 

  b) I t  has  ver y less f or ce of  at t r act ion bet ween par t icles and par t icles have high kinet ic 

ener gy. 

  c) ‘B’ has mor e heat  of  evapor at ion and will t ake mor e heat  f r om t he sur r oundings. 

Ther ef or e it  will cause mor e cooling. 

13.  a) “Evaporat ion causes cooling “ Explain the reason f or t his ef f ect .  

  b) Explain t wo examples f rom our daily lif e where we f eel the ef f ect  of  cooling due t o 

 evaporat ion 

  a) I n evapor at ion, heat  is t aken f r om sur r ounding t o over come int er -molecular  f or ce of  

at t r act ion which causes cooling. 

  b) i. When we t ake bat h wit h hot  wat er  af t er  t aking bat h we f eel mor e cold because hot  

wat er  get s evapor at ed f ast er . 

       ii. When we place nail polish  r emover  or  per f ume on our  palm. We f eel coldness because 

it  t akes heat  f r om t he palm and causes cooling. 

14.  What  det ermines t he st ate of  a subst ance? Suggest  a method of  liquef y gases.   

Water droplet s are observed on t he outer surf ace of  a glass t umbler containing ice 

cold wat er.    Give reason 

  The physical st at e of  a subst ances is decided by t emper at ur e and pr essur e. e. .g wat er  

exist  as solid below 00C t ill 1000C but  above 1000Cit  exist s as gas.  LPG is pr esent  in 

cylinder s in f or m of  liquid at  high pr essur e but  changes int o gas at  at mospher ic pr essur e 

and r oom t emper at ur e.  Car bon dioxide gas can be solidif ied at  low t emper at ur e .and high 

pr essur e  wat er  vapour s .   pr esent  in air  get  condensed on t he cold sur f ace of  glass f or ming 

wat er  dr oplet s 
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15.  a) Why does the a wat er kept  in an earthen pot  become cool in summer? 

 b) Draw a well labelled diagram showing sublimat ion of  camphor 

 c) Convert  340K t o degree Celsius 

  a) I t  is because wat er  comes out  t hr ough por es which get s evapor at ed and causes 

cooling. 

   

  b)  

 

 

 

  c) 340K - 273 = 67  

16.  Prepare a model t o demonst rat e movement  of  part icles in solids liquids and gases? 

  Material required :A t r anspar ent  j ar , a big r ubber  balloon or  piece of  suit able r ubber  

sheet a st r ing  f ew black gr am or  dr y gr een peas. 

 

 

 

 

 

 

 

 

 

  Procedure : 

  Put  seeds in t he j ar . Put  dr y seeds in second and wet  seeds in t hir d j ar  

  Sew t he st r ing t o t he cent r e of  t he r unner  sheet  and put  some t ape t o keep it  t ied 

secur ely 
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  St r et ch and t ie t he r unner  sheet  on t he mout h of  t he j ar . 

  Your  model is r eady.  Now r un your  f inger s up and down t he st r ing by f ir st  t ugging at  it  

slowly and t he r apidly and obser ve t he movement  happening inside 

  A model showing movement  of  par t icles in solid liquid and gas. 

  Observat ion : 

  1. I n f ir st  j ar , t her e is only air  pr esent  and par t icles  ar e moving f ast er  

  2. I n second j ar  dr ied solid gr ains ar e pr esent  which do not  move due t o st r ong f or ce of  

 at t r act ion 

  3. I n t hir d j ar  slight  movement  of  wet  seeds will t ake place due t o less f or ce of  

 at t r act ion bet ween wet  seeds. 

  Conclusion :  Movement  of  par t icles in solids liquids and gases can be show by t his 

  exper iment . 

 

 

1.   List  f our point  t o prove t hat  t inct ure of  iodine is a t rue solut ion.   Ment ion t he solute 

 and the solvent  in t inct ure of  iodine 

  1. Obser ve t inct ur e of  iodine solut ion.  Light  can pass t hr ough it , t her ef or e, it  shows it  is 

t r anspar ent  

  2. Keep t inct ur e of  iodine solut ion f or  some t ime. You will obser ve par t icles do not  set t le 

down.  I t  shows it  is st able. 

  3. Pass t he beam of  light  wit h t he help of  light  cannot  be seen.   I t  does not  scat t er  light  

i.e. does not  show Tyndall ef f ect .  

  4. Obser ve t he colour  of  solut ion.  You will obser ve colour  of  solut ion. You will obser ve 

colour  of  solut ion.  You will obser ve colour  is same t hr oughout  because it  is homogeneous and 

has unif or m composit ion. 

  Solut e is I odine and Solvent  is Alcohol 

2.  a.  What  is meant  by t he word ‘Lat ent ’ in latent  heat  

 b.  Explain with example of  wat er 

    i.  lat ent  heat  of  f usion,  and 

   ii.  latent  heat  of  vaporizat ion 

Long Answer Quest ions  
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 a. The meaning of  lat ent  is hidden as it  is st or ed in solid or  liquid 

 b. i) Lat ent  heat  of  f usion: When ice is melt ed at  00C   ice change int o wat er  complet ely 

but  t he t emper at ur e r emains const ant .  The ener gy r equir ed t o melt  one mole of  ice int o wat er  

at  00C    is called lat ent  heat  of  f usion. 

   ii) Lat ent  heat  of  vapor isat ion: Wat er  on heat ing changes int o vapour s.  When 

t emper at ur e r eached 1000C   wat er  changes int o st r eam complet ely but  t he t emper at ur e 

r emains const ant . The ener gy r equir ed t o conver t  1 mole of  liquid int o vapour s complet ely at  it s 

boiling point  is called lat ent  heat  of  vapor isat ion. 

3.  a.  Convert  574 k t o t he Celsius scale 

    b.  What  will be the state of  wat er at : 

 i.  1080C ii.  275k iii.  370k 

    c.  Give reason why wat er at  room  t emperat ure is a liquid? 

 a. 574 – 273 = 3010C 

 b. i. St eam (gas)  ii. Liquid iii. Liquid 

c.  At  r oom t emper at ur e f or ces of  at t r act ion bet ween molecules of  wat er  ar e not  high 

and posit ion of  par t icle ar e not  f ixed par t icles ar e moving and wat er  can f low f r om higher  level 

t o lower  level.  I t  shows wat er  is liquid at  r oom t emper at ur e 

4.  Explain t he term densit y.  Arrange dif f erent  states of  mat t er increasing order of  

 densit y.  

   Explain how ice f loat s on water? 

 i. Densit y is def ined as mass per  unit  volume when mass is higher  and volume is smaller  

t hen densit y will be gr eat er .  I t s CGS unit  is g cm-3. 

Gases < liquids < solids is incr easing or der  of  densit y.   

 ii.  I ce has empt y spaces bet ween it s molecules, t her ef or e it s volume is mor e t han t hat  

of  wat er  and densit y is less , t hat  is why it  f loat s on t he sur f ace of  wat er . 

 

5.  Write  your observat ion when the f ollowing processes take place.  

 a.  An aqueous solut ion of  sugar is heated t ill it  get s dried up.  

 b.  A sat urat ed solut ion of  potassium chloride prepared at  600C is allowed t o cool at  

  room  t emperat ure.  
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 c.  A mixt ure of  iron f ilings and sulphur powder is heated st rongly.  

 d.  A beam of  light  is passed t hrough a colloidal solut ion.  

 e.  Dil-  HCI  is added t o the mixt ure of  iron f ilings and sulphur powder.  

 a. Sugar  r emains as r esidue in t he f or m of  a solid mass. 

 b. Pot assium chlor ide cr yst allise out  

c. A black colour ed compound is f or med  

d. The pat h of  t he light  become visible. 

e. A colour less gas  is evolved. 

6.  a.  Def ine dif f usion explain the rat e of  order of  dif f usion in solids,  liquids and gases.  

    b.  State the ef f ect  of  temperat ure on dif f usion. 

a)  Dif f usion :  The pr ocess of  int er mixing of  t wo or  mor e subst ance is called dif f usion 

The r at e of  dif f usion is f ast est  in gases due t o mor e kinet ic ener gy and less int er  

molecular  f or ces of  at t r act ion. 

The r at e of  dif f usion is less in liquids due t o less kinet ic ener gy and mor e f or ce of  

at t r act ion bet ween par t icles.  The r at e of  dif f usion is minimum in solids due t o least  kinet ic 

ener gy and maximum int er  par t icle f or ce of  at t r act ion 

b) The r at e of  dif f usion incr eases wit h incr ease in t emper at ur e  because kinet ic ener gy 

of  molecules  incr eases 

7.  a.  List  any t wo propert ies that  liquids have in common with gases.   

   b.  Give t wo reasons t o j ust if y that  an iron almirah is a solid  at  room t emperatures 

   c.  What  happens t o t he heat  energy which is a  supplied t o the solid once it  starts 

 melt ing? 

 a (i)  Liquids and gases can f low f r om higher  level  t o lower  level .  The smell of  

f ood can r each as while sit t ing away f r om kit chen, 

 (ii) Liquids and gases can t ake t he shape of  cont ainer  e.g. milk  will t ake t he shape  of  

cont ainer  and br omine gas can dill up whole t est  t ube and when we t r ansf er  it  t o r ound bot t om, 

f lask it  will f ill in t he whole f lask. 

 b) i) it  has f ixed shape and volume 

    ii) I t  cannot  move, i.e. it  is r igid and har d. 

 c.  Heat  supplied is used t o over come has f or ce of  at t r act ion bet ween par t icles of  solids. 
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8.  Describe an act ivit y t o det ermine t he boiling point  of  water and melt ing point  of  ice 

 

 

 

 

 

 

 Take wat er  in a t est  t ube 

 Set  t he appar at us as shown in diagr am 

 Heat  wat er  wit h t he help of  bur ner  

 Not e down t he r eading when t emper at ur e of  t her momet er  becomes const ant  

Observat ions:   The t emper at ur e becomes const ant  at  00C 

Conclusion  :   The melt ing point   of  ice is  00C 

 

 

 

 

 

 Take cr ushed ice in t he beaker  

 Set  t he appar at us as shown in diagr am 

 Heat  t he beaker   wit h t he help of  bur ner  

 Not e down t he t emper at ur e at  which ice changes int o liquid  and t emper at ur e 

r emains const ant . 

 

9.   a)  is a gas.   Write it s t wo gaseous propert ies t o j ust if y it .  

 b) How can we liquef y a gas ? 

 c) Solid  is also known as dry ice.  Why?  

 d) Write  the f ull f orm of : 

i) CNG  ii)  LPG 
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a. i) I t  does  not  have f ixed shape.  I t  t akes t he shape of  cont ainer . 

  ii) I t  does not  have f ixed volume.  I t s volume becomes equal t o volume of    

  cont ainer  

b.  We can  liquef y gas at  low t emper at ur e and high pr essur e. 

c. Solid    called dr y ice because it  does not  cont ain wat er .  I t  changes dir ect ly int o 

  vapour s wit hout  becoming liquid. 

d.  i) Compr essed Nat ur al Gas 

    ii) Liquef ied Pet r oleum Gas. 

10.  a) St at e one similarit y and one dif f erence bet ween evaporat ion and boiling.  

  b) Account  f or the f ollowing: 

   i) We wear cot t on clot hes in summer.  

   ii) A wet  hand kerchief  is placed on the f orehead of  a person suf f ering f rom high 

   f ever.  

   iii) Wet  clot hes dry slowly during rainy season 

a) Bot h  in evapor at ion and boiling liquid changes int o vapour s. 

Evapor at ion t akes place at  all t emper at ur e wher eas boiling t akes place only at   

 boiling point . 

b) i) Cot t on clot hes have por es t hr ough which air  can pass and keep us cool.  

 Cot t on can absor b sweat   which makes as comf or t able.  Evapor at ion of  sweat   

 which  makes as comf or t able. Evapor at ion 

    ii ) I t  t akes heat  f r om t he body of  a per son f or  evapor at ion of  wat er  and r educes  

t emper at ur e of  t he body of  t he per son. 

  iii) The humidit y is high in r ainy  season t her e, r at e of  evapor at ion decr eases and 

clot hes dr y slowly. 

11.  a) Give reason f or the f ollowing 

 i.  Why do we see droplet s of  wat er on t he out er surf ace of  a glass containing ice 

   cold  wat er.  

 ii.  Af ter a hot  sunny day,  people sprinkle wat er on the roof  or open ground.  

  b.   Describe an act ivit y  wit h labelled diagram t o illust rat e t he ef f ect  of  increase 

     of   t emperature on ice.   
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  a. (i)  I t  is due t o condensat ion  of  wat er  vapour s  pr esent  in air  

    (ii) Wat er  get s evapor at ed and causes cooling. 

 b. Experiment  :  To st udy t he ef f ect  of  t emper at ur e on solids and liquids 

    Material required :  I ce, t her momet er , beaker  

 

 

 

 

 

Procedure : 

 Take about  50 g of  ice in a beaker  and suspend a labor at or y t her momet er  in it  so 

 t hat  it s bulb is in cont act  wit h ice as shown in f igur e. 

 St ar t  heat ing t he beaker  on a low f lame 

 Not e down t he t emper at ur e when ice st ar t s melt ing. 

 Not e t he t emper at ur e when all t he ice has conver t ed int o wat er . 

 Recor d  your  obser vat ions f or  conver sion of  solid int o liquid st at e. 

 Now put  a glass r od in t he beaker  and heat  wit h const ant  st ir r ing t ill t he wat er   

   st ar t s boiling 

 Keep a close look at  t he t her momet er  r eading t ill most  of  t he wat er  has vapour ised. 

 Recor d your  obser vat ions f or  t he conver sion of  ice int o liquid wat er  and t hen int o

  vapour  st at e. 

Observat ions and Conclusions :  When t emper at ur e of  solid is incr eased, t he kinet ic 

ener gy of  par t icles incr eases. Due t o incr ease in kinet ic ener gy, t he par t icles st ar t  vibr at ing at  

a gr eat er  speed and over come int er molecular  f or ces of   at t r act ion.  A st age is r eached when 

int er molecular  f or ces  become so weak t hat  it  changes int o liquid.  When t emper at ur e is 

f ur t her  incr eased, a st age comes when liquid changes int o vapour  due t o f ur t her  decr ease in 

int er  molecular  f or ces of  at t r act ion. 

12.  a) Def ine latent  heat  of  f usion,  why is it  called lat ent  heat ?  

      b) How does the presence of  impurit ies af f ect  t he boiling point  and f reezing point  of  

 a  subst ance? 

      c) What  is dry ice? How is it  st ored? 

 a) Lat ent  heat  of  f usion : I t  is def ined as a heat  r equir ed t o conver t  1 kg of  solid int o 

liquid complet ely at  it s melt ing point . 
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 I t  is called lat ent  because it  is st or ed as a f or ce of  at t r act ion bet ween par t icles  of  t he 

solid and r equir ed t o over come t he f or ce of  at t r act ion bet ween par t icles of  t he solid and 

r equir ed t o over come t he f or ce of  at t r act ion bet ween par t icles. 

 b) Boiling point  of  liquid incr eases. Due t o pr esence of  impur it ies f r eezing  point  

decr eases due t o pr esence of  impur it ies. 

 c. Solid  is called dr y ice. I t  is st or ed at  low t emper at ur e and high pr essur e. 

13.  Def ine evaporat ion.   List  the f act ors on which t he rat e of  evaporat ion depends and 

 explain how it  depends on each of  them.  

Evapor at ion is a pr ocess in which a liquid changes int o vapour s. 

i) Sur f ace ar ea: Gr eat er  t he sur f ace ar ea mor e will be t he r at e of  evapor at ion e.g. t ea 

becomes cold f ast er  in a saucer  t han a cup 

ii) Temper at ur e : Higher  t he t emper at ur e, mor e will be t he r at e of  evapor at ion.  

Humidit y is mor e in summer  t han in wint er s due t o f ast er  r at e of  evapor at ion of  wat er  dur ing 

summer . 

iii) Wind speed :Higher  t he wind speed, mor e will be t he r at e of  evapor at ion e.g. clot hes 

dr y up f ast er  on windy day. 

iv. Humidit y : Gr eat er  t he humidit y, lesser  will be t he r at e of  evapor at ion e.g. clot hes 

dr y up slowly on a r ainy day because humidit y in air  is mor e. 

14.  Explain t he dif f erent  processes involved in t he f lowchart  given below.  

 

 

 

 ‘A is called melt ing in which solid changes int o liquid complet ely at  it s melt ing point  

 ‘B’  r epr esent s f r eezing in which liquid changes int o solid at  f r eezing in which liquid 

changes int o solid at  f r eezing point . 

 ‘C’  r epr esent s  boiling (vapour isat ion) in which liquid changes int o gas complet ely at  it s 

boiling point . 

 ‘D ’  r epr esent s condensat ion in which vapour s on cooling f or m liquid. 

 ‘E’  r epr esent s sublimat ion in which solid change int o vapour s dir ect ly on heat ing and 

becomes solid again on cooling. 
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15.  a) Def ine mat t er.  Name t he stat e of  mat t er in which the f orces bet ween the 

 const it uent  part icles are : 

 i) st rongest   ii) weakest   

 b) Give reason f or the f ollowing :  

 i) A liquid generally f lows easily 

 ii) I ce at  00C appears  colder t o the mouth than wat er  at  00C Why? 

 iii) Doct ors advice t o put  st rips of  wet  cloth on t he f orehead of  a person having high 

t emperat ure.  

 a) Mat t er  is a subst ance which has mass and occupies space. 

   (i) I n solids, f or ce of  at t r act ion bet ween par t icles is st r ongest  

   (ii) I n gases, f or ce of  at t r act ion bet ween par t icles is weakest .  

  b)  i) I t  is due t o less f or ce of  at t r act ion bet ween par t icles in liquids t han solids. 

      ii)  I ce t ake s lat ent  heat  of  f usion f r om mout h t o melt  and t her ef or e we f eel mor e 

cold t han wat er  at   00C. 

      iii) I t  is because wat er  absor bs heat  f r om body t o get  evapor at ed and causes cooling, 

i.e.  decr ease in body t emper at ur e. 

16.  a.  What  temperat ure in Kelvin scale is equal t o 500C? 

     b.  Describe an act ivit y t o show t hat  rate of  evaporat ion increases with surf ace area.   

 c.  State t wo dif f erences bet ween evaporat ion and boiling 

(a) 500C  + 273 = 323 K 

 (b) Act ivit y  : Take wat er  in t hr ee cont ainer s having dif f er ent  sur f ace ar ea.  

 Keep 10 ml of  wat er  in each 

 Keep t hem in sunlight   f or  half  an hour  

 Measur e t he volume of  wat er  lef t . 

 Calculat e r at e of  evapor at ion 

i.e.  
   

 

 Conclusion : Evapor at ion will be f ast er  in cont ainer  having  maximum sur f ace ar ea 
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c) 

Evaporat ion Boiling 

i) I t  t akes place at  all t emper at ur es i) I t  t akes place only at  boiling point  

ii) I t  is sur f ace phenomenon ii) I t  is bulk phenomenon 

 

17.  a.  What  is mat t er? Write t wo propert ies of  solids and t wo propert ies of  solids and 

  t wo propert ies of  liquids 

    b.  Ramesh t ook t wo beakers A and B cont aining hot  wat er and cold wat er respect ively.  

 I n  each beaker he dropped a crystal of  copper sulphate.   He kept  the beakers 

 undist urbed  Af t er some t ime what  did he observe? Why? 

 a) Mat t er  is a subst ance which has mass and occupies space. 

 Propert ies of  solids: 

 i) They have f ixed shape and f ixed volume. 

 ii) These ar e not  compr essible 

 Propert ies of  liquids: 

 i) They have f ixed volume but  not  shape 

 ii) They can f low f r om higher  level t o lower  level. 

 b) Copper  sulphat e will dissolve f ast er  in hot  wat er  t hen cold wat er  because solubilit y  

incr ease in t emper at ur e.  Copper  sulphat e solut ion will be dar k blue in hot  wat er  and light  blue in 

cold  wat er . 
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NCERT EXEMPLER 

 

 

 

 

1.  A sample of  water under st udy was f ound t o boil  at  1020C at  normal t emperat ure and

 pressure.   I s the wat er pure? 

 Wat er  is not  pur e because soluble impur it ies incr ease t he boiling  point  of  liquid.  I t  will 

not  f r eeze at  00C as it  is impur e and will f r eeze below 00C. 

2.  A st udent  heat s a beaker cont aining ice and wat er.   He measures t he t emperat ure of  

 t he cont ent  of  t he beaker as a f unct ion of  t ime.   Which of  t he f ollowing (f igure) would 

 correct ly represent  the result ? 

+ 

                                                                                                                 

  

 

 

d. I ce and wat er  bot h ar e pr esent  at  0 0C.  The t emper at ur e will r emain const ant  t ill 

whole ice changes int o wat er  because ice will melt  by t aking lat ent  heat  of  f usion. On f ur t her  

heat ing, t emper at ur e of  wat er  will incr ease, So t he cor r ect  opt ion is (d) 

3.  Mat ch the physical quant it ies given in column A t o their SI  unit s given Column B 

Column A Column B 

a. pr essur e i. cubic met r e 

b. Temper at ur e ii. kilogr am 

c. Densit y iii. Pascal 

d.  Mass iv. Kelvin 

e.  Volume v. kilogr am per  cubic met r e 

 

a- iii b- iv c- v d- ii e- i 

 

 

Short  Answer Quest ions 
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4.  The non SI  and SI  unit s of  some physical quant it ies are given in column A and Column B

  respect ively.  Match t he unit s belonging t o the same physical quant it y: 

Column A Column B 

a. Degr ee Celsius i. Kilogr am 

b. Cent imet r e ii. Pascal 

c. Gr am per  cent imet r e cube iii. met r e 

d.  bar  iv. Kelvin 

e.  Milligr am v. kilogr am per  cubic met r e 

 

a- iv b- iii c- v d- ii e- i 

 

5.  ‘Osmosis is a special kind of  dif f usion’ Comment  

 Yes, because in bot h t he pr ocesses, movement  of  molecules t ake place f r om lower  

concent r at ion t o higher  concent r at ion, but  in osmosis solvent  moves t hr ough a semi per meable 

membr ane which can allow only passage of  solvent  molecules. 

6.  Classif y t he f ollowing int o osmosis/ dif f usion 

 a) Swelling up of  raisin on keeping in wat er,  

 b) Spreading of  virus on sneezing 

 c) Earthworm dying on coming in contact  with common salt .  

 d) shrinking of  grapes kept  in thick sugar syrup 

 e) Preserving pickles in salt  

 f ) Spreading of  smell of  cake being baked through out  the house 

 g) Aquat ic animals using oxygen dissolved in wat er during respirat ion 

 (a) Osmosis (b) Dif f usion  (c) Osmosis  (d) Osmosis 

 (e) Osmosis (f ) Dif f usion  (g) Dif f usion 
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7.  Wat er as ice has a cooling ef f ect  whereas wat er as st eam may cause severe burns.  

  Explain t hese observat ion 

 I ce t akes lat ent  heat  of  f usion f r om t he body and causes cooling ef f ect  wher eas, st eam 

has ver y high ener gy because it  has gr eat er  lat ent  heat  of  vapor isat ion. Ther ef or e, it  causes 

sever e bur ns. 

8.  Alka was making t ea in a ket t le,  Suddenly,  she f elt  int ense heat  f rom t he puf f  of  

 st eam  gushing out  of  t he spout  of  t he ket t le,  she wondered whet her the  

 t emperat ure of  t he  st eam was higher than t hat  of  t he water boiling in t he ket t le.

 Comment  

 The t emper at ur e of  st eam  was not  higher  t han t hat  of  boiling wat er  but  it  had mor e 

ener gy.  Due t o lat ent  heat  of  vapor isat ion, she f elt  int ense heat . 

9.  A glass t umbler cont aining hot  wat er is kept  in t he f reezer compartment  of  a 

 ref rigerat or  ( t emperat ure <  C ).   I f  you could measure t he temperat ure of  t he  

 cont ent  of  t he t umbler,  which of  the f ollowing graphs would correct ly represent  the

 change in it s t emperature as a f unct ion of  t ime? 

  

 

 

 

 

 

 a) is t he cor r ect  gr aph.  The t emper at ur e of  hot  wat er  decr eases t o  0 C and r emains 

const ant  due t o lat ent  heat  of  f usion t hat  is involved in f or mat ion of  ice and t hen t emper at ur e 

decr eased f ur t her . 

10.  Look at  the f igures and suggest  in which of  t he vessels A,  B,  C or D t he rate of  

 evaporat ion will be t he highest ? Explain.  
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 C is t he cor r ect  f igur e.  The r at e of  evapor at ion will be highest  because it  has lar ge open 

sur f ace ar ea and wind of  moving f an will also incr ease t he r at e of  evapor at ion.  Gr eat er  t he 

sur f ace ar ea and mor e t he wind speed, higher  will be t he r at e of  evapor at ion. 

 

11.  a) Conversat ion of  solid t o vapour is called sublimat ion.   Name t he term used t o 

 denot e t he conversat ion of  vapour t o solid.  

    b) Conversat ion of  solid st at e t o liquid stat e is called f usion.  What  is meant  by latent

  heat  of  f usion? 

 a) I t  is also called sublimat ion. 

 b) I t  is t he amount  of  heat  r equir ed t o conver t  one kilogr am of  solid int o liquid at  one 

at mospher ic pr essur e at  it s melt ing point .  I t  is know as lat ent  heat  of  f usion. 

 

 

12.  You are provided with a mixt ure of  naphthalene and ammonium chloride by your 

 t eacher.   Suggest  an act ivit y t o separate them with well labelled diagram. 

 Napht halene is insoluble in wat er  but  soluble in benzene (or ganic solvent ).  Ammonium 

chlor ide changes int o vapour s at  r oom t emper at ur e wher eas, ammonium chlor ide changes int o 

vapour s on heat ing.  Add wat er  t ot he mixt ur e and shake it  vigor ously so t hat  ammonium chlor ide 

will dissolve.  Filt er  t he mixt ur e.  Napht halene is obt ained as r esidue  wher eas, f ilt r at e cont ains 

ammonium chlor ide  dissolved in wat er .  Cr yst allise it  be heat ing t ill sat ur at ed  solut ion of  

ammonium chlor ide is obt ained.  Cool t he hot  sat ur at ed solut ion t o get  cr yst als of  pur e 

ammonium chlor ide. 

 

 

 

 

 

 

 

 

Long Answer Quest ions  
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13.  I t  is hot  summer day.   Priyanshi and Ali are wearing cot t on and nylon clothes 

 respect ively.   Who do you t hink would be more comf ortable and why? 

 Cot t on is mor e comf or t able because it  can absor b wat er  (sweat ) mor e t han nylon 

f ollowed by evapor at ion which causes cooling.  Secondly, cot t on clot hes have por es t hr ough 

which air  can pass t hr ough.  Ther ef or e, Pr iyanshi is mor e comf or t able. 

14.  You want  t o wear your f avourit e shirt  t o a part y,  but  the problem is t hat  it  is st ill 

 wet  af ter a wash.   What  steps would you t ake t o dry it  f ast er? 

 Condit ions t hat  can incr ease t he r at e of  evapor at ion of  wat er  ar e: 

 i) Spr ead out  t he shir t  so as t o incr ease t he sur f ace ar ea so t hat  wat er  can be 

evapor at ed f ast er . 

ii) I ncr ease t he wind speed by swit ching on f an. 

 iii) I f  wind speed is high out side and sunlight  is pr esent , dr y it  out side.  I t  will dr y f ast er  

due t o higher  t emper at ur e and higher  wind speed.  I f  sunlight  is not  available, usd hot  ir on t o 

dr y it . 

15.  Comment  on the f ollowing st atement s : 

 a) Evaporat ion produces cooling 

 b) Rat e of  evaporat ion of  an aqueous solut ion decreases with increase in humidit y.  

  a) I n Evapor at ion , sur f ace molecules t ake heat  f r om sur r oundings and cause cooling 

ef f ect . 

  b) I f  humidit y is high, is high t hen air  alr eady has lot  of  wat er  vapour s, it  will not  t ake 

mor e wat er  vapour s easily.  Ther ef or e t he r at e of  evapor at ion will be slow. 

16.  Why does the temperat ure of  a subst ance remain const ant  during it s melt ing point  of  

 boiling  point ? 

 The  t emper at ur e of  a subst ance r emains const ant  dur ing melt ing and  boiling point  t ill 

melt ing and boiling is complet e.  I t  is because subst ance makes use of  lat ent  heat  of  f usion t o 

over come f or ce of  at t r act ion bet ween par t icles of  solid t o change int o liquid.  I t  is lat ent  heat  

of  vapor isat ion t o over come f or ce  of  at t r act ion bet ween par t icles of  liquid so as t o change 

t hem int o vapour s. Ther ef or e, t emper at ur e r emains const ant .    

 

 

 


