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ATOMS AND MOLECULES 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Relat ive At omic Mass 

Mono at oms [Single at om] 

Pent a- at omic 

At oms

S 

At omicit y of  Molecules 

Smallest  part icle which t akes part  in a chemical 

react ion, e. g.  H,  O,  Na,  Fe,  Ag,  Au,  Ba,  etc. ,  

Number of  at oms present  in a molecule 

I t  may or may not  exist  f reely 

I t  is t he smallest  unit  of  elements 

Diat omic [Made of  2 at oms]  Triat omic Tet ra at omic 

, , ,  
,  ,   

, ,  

, ,   

, , , , 

,  , ,  

Hexa- at omic 

He,  Ne,  Ar ,  Kr ,  Xe,  Rn,  Na 

Molecules 

I t  is made up of  t wo or more at oms 

I t  is smallest  unit  of  compound 

I t  is capable of  f ree exist ence 

Hept a- atomic Oct a- at omic 

  , ,  , 

 

, ,  , ,  , , 

* I ons 

At oms or group of  at oms having charge 

No. of  t imes given molecule is heavier  t hat  

1/ 12 t h mass of  1 at om of   at om. 

  ,     

1 mole = 6. 022 x    

No.  of  Moles 

= 
  

 

Mass of  1 at om 

= 
 

.    
 

 

Molar Mass 

= Tot al mass of  all at oms in molecule 

At omic Mass  

= Mass of  1 atom x .    

 

a) All mat t er is made up of  at oms 

b) At oms are t iny,  indivisible and indest ruct ive ult imat e part icles 

c) At oms of  a given element  are ident ical in mass and chemical      

   propert ies.  

d) At oms of  dif f erent  element s have dif f erent  masses and       

   chemical propert ies 

e) At oms combine in t he rat io of  small whole number t o f orm     

   compounds.  

f ) At oms are neit her creat ed nor dest royed.  

Mole Concept  

Unif ied Mass 

Mass of  1/ 12t h of  1 at om of    

Type equation here.

   ,   ,    ,   ,     ,      

Cat ions          

(+ve charge) 

,   

Anions (- ve charge)    

,     ,  

 

Polyat omic I ons 

Cat ions    Anions  

Dalt on’s At omic Theory 

No.  of  t imes given at om is 

heavier t han  1/ 12 t h mass of  

of   at om.  
  

Mass (g) = Mass of  1 

mol x number  of  moles 

Number of  molecules 

= No.  of  moles          

x 6. 022 x   

Law of  Conservat ion of  

Mass 
  

I t  st at es t hat  mat t er can neit her  be creat ed nor  be dest royed in a chemical 

react ion.  I t  means t hat  t he t ot al mass of  react ant s must  be equal to t he t ot al 

mass of  product s.  That  is why we balance each and every chemical react ion.  
  

Law of  Const ant  Proport ions,    

[Law of  Def init e pr opor t ion] 
  

Relat ive Molecular Mass 
  

I t  st at es t hat  in a pure chemical compound,  t he element s are always combined in f ixed [def init e] proport ions by mass,  e. g. wat er,  

prepared f rom any source cont ains hydrogen and oxygen in t he rat ion of  2 : 16 (i. e.  1 :  8 by mass).  I f  18g of     is 

decomposed we will get  2 g of    and 16 g of   .  Similarly,  in  nit rogen and hydrogen are in t he rat ion of   14 :  3 by mass,  

what ever met hod or source is used f or preparat ion of       
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Name of  Element s Symbol Name of  Element s Symbol    Name of  Element s Symbol 

1 Ber yllium Be 23 Xenon Xe  1 Magnesium Mg 

2 Lit hium Li 24 Bar ium Ba  2 Chlor ine Cl 

3 Helium He 25 Lant hanum La  3 Chr omium Cr  

4 Neon Ne 26 Tant alum Ta  4 Manganese Mn 

5 Aluminium Al 27 Osmium Os  5 Zinc Zn 

6 Silicon Si 28 Bismut h Bi  6 Ar senic As 

7 Ar gon Ar  29 Polonium Po  7 Rubidium Rb 

8 Calcium Ca 30 Fr ancium Fr   8 St r ont ium Sr  

9 Scandium Sc 31 Radium Ra  9 Zir conium Zr  

10 Tit anium Ti 32 Act inium Ac  10 Technet ium Tc 

11 Cobalt  Co 33 Cer ium Ce  11 Rhenium Re 

12 Nickel Ni 34 Pr aseodymium Pr   12 Ast at ine At  

13 Gallium Ga 35 Eur opium Eu  13 Samar ium Sm 

14 Ger manium Ge 36 Dyspr osium Dy  14 Gadolinium Gd 

15 Selenium Se 37 Holmium Ho  15 Nept unium Np 

16 Br omine Br  38 Er bium Er   16 Plut onium Pu 

17 Kr ypt on Kr  39 Lut et ium Lu  17 Cadmium Cd 

18 Molybdenum Mo 40 Thor ium Th  18 Caesium Cs 

19 Rhodium Rh 41 Amer icium Ar   19 Haf nium Hf  

20 I ndium I n 42 Nobelium No     

 

 

 

       

 

 

 

 

 

 

 

 

 

 

 

 

 

Name of  Element s Symbols 

1.  Einst einium Es 

2.  Fermium Fm 

3.  Neodymium Nd 

4.  N iobium Nb 

5.  Plat ium Pt  

6.  Promet hium Pm 

7.  Terblum Tb 

8.  Thallium Ti 

9.  Berkelium Bk 

Name of  Element s Lat in Names Symbols 

1.  Copper  Cuprum Cu 

2.  I ron Ferrum Fe 

3.  Lead Plumbum Pb 

4.  Mercury Hydrargyrum Hg 

5.  Pot assium Kalium K 

6.  Silver  Argent um Ag 

7.  T in St annum Sn 

8.  Ant imony St ibium Sb 

9.  Sodium Nat rium Na 

10. Gold Aurum Au 

11.  Tungst en Wolf ram W 

Fir st  let t er  of  name as symbol Ther e ar e 

12 such element s. 

Hydr ogen (H), Bor on (B), Car bon (C), 

Nit r ogen (N), Oxygen (O), Sulphur  (S), 

Fluor ine (F), I odine (I ), Phosphor us (P), 

Vanadium (V), Yt t r ium (Y), Ur anium (U). 

Molecular f ormula Empirical f ormula I onic compounds Covalent  compounds Symbols of  elements 

For mula which cont ains 

exact  number  of  at oms, 

e.g. ,   

For mula which cont ains 

simple r at io of  at oms 

of  element s , ,

,    

Consist  of  ions, 

e.g. ,

, ,    

The symbols of  t he f ollowing element s are t he f irst  t wo let t ers of  t heir  f ull 

names,  The f irst  let t er of  a symbol is always wr it t en in capit al,  t he second 

let t er,  if  any,  is a smaller  let t er.  

The symbols of  t he f ollowing element s compr ise t he 

f irst  and t he t hird let t ers of  t heir  f ull names:  

The symbol of  t he f ollowing elements comprise t he 

f irst  and t he f ourt h let t ers of  their f ull names 

  ,  

Do not  f or ms, 

ions,  e.g.  , 

,      

 

The f ollowing symbols are derived f rom Lat in 

names of  elements 
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List  of  Common Elect roposit ive Radicals 

Monovalent  Divalent  Trivalent  Tet ravalent  

Hydrogen,  Cupr ic,  Aluminium,  St annic,  Sulphur ,  in  

Sodium,  Bar ium,  Fer r ic,  Plumbic,  Manganese in  

Pot assium,  Calcium,  Chromium,  Plat inum,   

Cuprous,  Mercur ic,  Aur ic,  Carbon,   

Mercurous,  Cobalt ,  Arsenious,  Nit rogen in   

Silver ,  St annous,  Bismut h,  And ,   

Ammonium,  Nickel,  Boron,  Silicon,   

Aurous,  Fer rous,  Ant imonous,  Pent avalent  

Lit hium,  Magnesium,  Phosphorus,  Arsenic,   

Rubidium,  Manganese,  Nit rogen in ,  Ant imonic,   

Caesium,  Cadmium,  Gallium,  Phosphorus,   

Nit rogen, in ( ) St ront ium,  Scandium,  Vanadium,   

 Zinc,   Nit rogen in   

 Plumbous,     

 Beryllium,     

 Nit rogen in ,     

 Palladium,     

List  of  Common Elect ronegat ive Radicals 

Monovalent  Divalent  Trivalent  Tet ravalent  

Fluor ide,  Carbonat e,   Phosphat e,   Carbide,   

Chlor ide,  Sulphide,  Arsenat e,   Fer rocyanide, [ ( ) ]  

Superoxide,  Sulphit e,   Phosphit e,   Silicide, ,  

Bromide,  Sulphat e,   Arsenit e,   Pyrophosphat e ion,  

I odide,  Thiosulphat e,   Borat e,    

Hydr ide,  Oxide,  Phosphide,   

Cyanide,  Peroxide,   Nit r ide,   

Acet at e,  Chromat e,   Fer r icyanide, [ ( ) ]   

Sulphocyanide  Dichromat e,   Bor ide,   

Or  (t hiocyanat e)  Oxalat e,   Arsenat e,    

Nit r it e,  Manganat e,     

Nit rat e,  Silicat e,     

Hydrogen Sulphat e,  St annit e,     

Hydrogen Sulphat e,  St annat e,     

Hydrogen Sulphat e,  Zincat e,     

Hydrogen carbonat e,  Plumbit e,     

Chlorat e,  Plumbat e,     

Bromat e  Hydrogen Phosphat e,     

I odat e,     

Hypochor it e,     

Hypobromat e,     

Hypoiodit e,     

Hypophosphit e,     

Perchlorat e     

Permanganat e,     

Cyanat e,     

I socyanat e,      

I sot hiocyanat e,     

Met a-aluminat e,     

Hypophosphat e,     

(Dihydrogen Phosphat e)    
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Law of  conservat ion of  Mass 

I t  st at e t hat  mat t er  can neit her  be cr eat ed nor  be dest r oyed in a chemical r eact ion. I t  means 

t hat  t he t ot al mass of  r eact ant s must  be equal t o t he t ot al mass of  pr oduct s. That  is why we 

balance each and ever y chemical r eact ion. 

This law can be ver if ied by t he f ollowing exper iment  

Experiment  : To pr ove exper iment ally t hat  t her e is no change in mass dur ing a  

  chemical r eact ion. 

Materials Required : Physical balance, conical f lask, small ignit ion t ube, t hr ead, cor k t o f it  

  t he f lask, silver  nit r at e and sodium chlor ide. 

Procedure : Pr epar e solut ion of  silver  nit r at e in wat er  and t ake it  in t he ignit ion 

  t ube. 

 Pr epar e solut ion of  sodium chlor ide in wat er  and t ake it  in t he 

conical f lask. 

 Hang t he ignit ion t ube in t he f lask car ef ully so t hat  t he solut ions do 

not  get  mixed. Put  t he cor k on t he conical f lask as shown in f igur e 

 Weight  t he f lask wit h t he cont ent s car ef ully 

 Now t ilt  and shake t he f lask so t hat  bot h t he solut ions get  mixed\  

 Weigh again. 

Observat ion : Whit e pr ecipit at e of  silver  chlor ide is f or med in t he f lask because 

  chemical r eact ion has t aken place. The mout h of  f lask should be  

  cover ed so t hat  t he cont ent s of  solut ion do not  spill out . The mass of  

  f lask does not  change. 

Conclusion : Mass of  r eact ant s r emains equal t o mass of  pr oduct s. Hence t he law of  

  conser vat ion of  mass is pr oved. 

 

 

 

 

 

Know t he Terms 
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Act ivit y /  Project  -  2 

Topic Covered : Demonst r at ion Based Wor ksheet  

Obj ect ives : To enable t he st udent s t o – 

 Obser ve and under st and t hat  t he t ot al mass of  pr oduct s and 

r eact ant s in a chemical r eact ion is t he same. 

 Dr aw inf er ence /  appr eciat e t hat  mass doesn’t  change in a chemical 

r eact ion. 

 Under st ant  t he law of  conser vat ion of  mass, i.e. t he mass can 

neit her  be cr eat ed nor  be dest r oyed. 

Pr ocudur e : Pr epar e t he solut ion of  bar ium chlor ide in wat er  and t ake it  in an  

  ignit ion t ube.  

 Pr epar e solut ion of  sodium sulphat e in wat er  and t ake it  in a conical 

f lask. 

 Hang t he ignit ion t ube in t he f lask car ef ully so t hat  t he solut ions do 

not  get  mixed, put  t he cor k on t he conical f lask as shown in f igur e. 

 Weigh t he f lask wit h t he cont ent s car ef ully. 

 Now t ilt  and shake t he f lask so t hat  bot h t he solut ions get  mixed. 

 Weigh t he f lask again. 
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Grade I X  

Lesson  :  3  At oms and Molecules 

 

 

 

1.  4.48 L of  Cܪସ  at  STP is equal t o 

 a)  1.2  x 10ଶଶ molecules of  Cܪସ b) 0.5 mol of   Cܪସ  

 c)  3.2 g of  Cܪସ    d) 0.1 mol of  Cܪସ 

2. Which of  t he f ollowing illust r at es t he law of  conser vat ion of  mass? 

 a) 12g of   C  r eact s wit h 32 g of  0ଶ t o f or m 44 g of  C0ଶ 

 b) 1.70 g of  Agܱܰଷ r eact s wit h 0.01 mol of  HCl t o f or m 1.435 g of  AgCl and 0.63 g 

   of  HNܱଷ 
 c) 12 g of  C is heat ed in vacuum and cooling t her e is no change in mass 

 d) 100 g of  ice f or ms 100 g wat er  liquid on melt ing. 

3. I f  isot opic dist r ibut ion of  C-12 and C-14  ar e 98% and 2% r espect ively, t hen number  of  C-14

   at oms in 12g of  car bon is  

  a) 1.032 x 10ଶଶ    b) 1.032 x 10ଶଷ          c) 3.88 x 10ଶଶ      d) 1. 032 x 10ଶଶ       

4. An element  has 8% of  sulphur .  What  will be t he minimum molecular  weight  of  t he compound? 

  a) 100 b) 200 c) 300 d) 400 

5. I dent if y  t he cor r ect  symbol of  Gold. 

  a) Go b) Gd c) Ge d) Au 

6. I dent if y t he cor r ect  one f r om t he f ollowing st at ement s 

  a) Element s can be changed int o simpler  subst ances. 

  b) Compound has var iable composit ion 

  c) The mixt ur e has pr oper t ies similar  t o it s component s. 

  d) Br ass is a compound of  Copper  and Zinc 

 

Object ive Type Quest ions 

I .  Mult iple choice quest ions 
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7. The combining capacit y of  an element  is called. 

  a) Valency b) At omicit y c) At omic number  d) Valence elect r on 

8. 18 g of  wat er  is elect r olysed.  The weight  of  oxygen f or med will  be. 

  a) 16g b) 8 g c) 4g d) 2g 

9. Which is not  r epr esent ed by 1 mole of  nit r ogen gas? 

  a) 6.023 x 1023 nit r ogen molecules             b) 22.4 L of  ଶܰ at  STP  

  c) 6.023 x 10ଶଷ nit r ogen at oms d) 28 g of  nit r ogen. 

10. The balancing of  chemical equat ion is based on  

  a) Law of  combining volume b) Law of  conser vat ion of  mass 

  c) Law of  const ant  pr opor t ion d) Avogadr o’s Law 

11. 1.5 g of  hydr ocar bon on combust ion in excess of  oxygen pr oduces 4.4 g of  Cܱ ଶ and 2.7 g of  

ଶ0, tܪ  he dat a illust r at es 

  a) Law of  conser vat ion of  mass b) Law of  const ant  pr opor t ion  

`   c) Law of  mult iple pr opor t ion d) Bot h (a) and (b) 

12. Which of  t he f ollowing is cor r ect  st at ement  

  a) ܰܽଶS is Sodium sulphide,  ܰܽଶS0ଷ is Sodium sulphit e and ܰܽଶS0ସ is Sodium sulphat e 

  b) ܰܽଶS is Sodium sulphit e,  ܰܽଶS0ଷ is Sodium sulphide and ܰܽଶS0ସ is Sodium sulphat e 

  c) ܰܽଶS is Sodium sulphit e,  ܰܽଶS0ଷ is Sodium sulphat e and ܰܽଶS0ସ is Sodium sulphide 

  d) ܰܽଶS is Sodium sulphide,  ܰܽଶS0ଷ is Sodium sulphat e and ܰܽଶS0ସ is   

   Sodium t hiousulphat e. 

13.  The f or mula of  Ammonium phosphat e is 

  a)  (Nܪସ)3 Pܱ ସ b) (Nܪସ)3 Pܱ ଷ              c) (Nܪସ)3 P d) (Nܪସ) Pܱ ସ 
14.  Molecular  weight  of  CuS ସܱ.  5ܪଶO is equal t o 

           [Cu = 63.5  u, S=32 u, O = 16 u, H = 1 u] 

  a) 249.5 u b) 159.5 u c) 159.5 x 90 u d) 159.5 + 10+16u 

15. 2 moles of  H molecules at  STP  occupy volume of   

  a) 22.4 L b) 11.2 L c) 44.8 L d) 2L 
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16. How many moles of  elect r ons weigh equal t o one kilogr am? [Mass of  1 e = 9.1 x 10ିଷଵ kg. 

           a) 6.022 x 10ଶଷ         b) 
ଵଽ.ଵ଴଼ 

 x 10ଷଵ             c) 
଺.଴ଶଶଽ.ଵ଴଼ x 10ଶଶ        d) 

ଵ ௑ ଵ଴ఴ ଽ.ଵ ௫ ଺.଴ଶଶ 
17. Ar r ange t he f ollowing  in decr easing or der  of  mass 

  i. 10ଶଷ molecules of ଶ ii) 0.1 mol ofܪ   ଴Oܪ 

  iii.  0.01 mole of  at oms of  Nit r ogen  iv) 2.24 L of  ܱଶ at  STP 

          a) I V,  I I , I , I I I           b) I V, I , I I ,I I I      c) I V, I I I , I , I I            d) I V, I , I I I , I I  

18. Ar r ange t he f ollowing in incr easing or der  of  number  of  molecules. 

       I .  O.5 mol of ଶ Iܪ  I . 4.0 g of ଶ Iܪ  I I . 18g of  HଶO I V. 2.2g ܱܥଶ 

  (a)  I I  >  I I I   > ܫ > > ܸܫ (b) ܸܫ  I  < > ܫܫܫ   I I  

  (C) ܫ <  I I  < > ܫܫܫ   I V (d) ܸܫ <  I I I  < > ܫ   I I  

19 How many at oms ar e pr esent  in 52 u of  He? 

  (a)  13 at oms  (b) 13 X 6.022 X 10ଶଷ   at oms 

  (C)  52 X 6.022 X 10ଶଷ   at oms (d)  4 X 6.022 X 10ଶଷ    at oms 

20. The mass of  sodium in 5.85g of  NaCl is  

  (a) 2.3 g (b) 3.5 g (c) 5.8 g (d) 0.23 g 

21. The mass of  magnesium oxide f or med by bur ning 1.2 g of  Mg in excess of  oxygen is  

  (a) 0.2 g (b) 2.0 g (c) 4.0 g (d) 1.0 g 

22. Which of  t he f ollowing cont ains maximum number  of  at oms? 

  (a) 2.0 moles of  ଼ܵ (b) 6.0 moles of  S (c) 2.0 moles of   ܱܵଶ (d) 44.8 L of  ܱܵଶ at  STP 

23. A sample of ଷ contܨܫܣ  ains 3.0 X 10ଶସ ିܨ ions. The number  of  f or mula unit s of  t his sample is  

  (a) 3.0 X 10ଶସ (b) 1.0 X 10ଶସ (c) 9.0 X 10ଶସ (d) 3.0 X 10ଶଷ 

24. Out  of  1.0 g oxygen gas, 1.0 g of  oxygen at oms and 1.0 g of  ozone, t he maximum number  of  

at oms ar e cont ained in  

  (a) 1.0 g of  at omic oxygen (b) 1.0 g of  oxygen  

  (c) 1.0 g of  ozone  (d) All cont ain same number  of  at oms 
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25. Which pair  of  species cont ains same per cent age of  car bon? 

  (a)  ܪܥଷCOOH and ܥ଺ܪଵଶܱ଺ (b)  ܥ଺ܪଵଶܱ଺ and ܥଵଶܪଶଶ ଵܱଵ 

  (c)  ܱܥଶ and ܪܥସ  (d)  ܪܥସ and ܥଶܪ଺ 

26. The mass of  18 ml of  wat er  (HଶO) at  4଴ C is equal t o  

  (a) 18 g (b) < 18 ݃  (c) > 18 ݃  (d) 4 g 

27. I f  t he densit y of  wat er  is 1 g ܿ݉ିଷ t hen t he volume occupied by one molecule of  wat er  is  

  appr oximat ely 

  (a)  18ܿ݉ଷ (b) 22400ܿ݉ଷ (c) 6.023 ܺ  10ିଶଷܿ݉ଷ (d) 2.9 ܺ  10ିଶଷܿ݉ଷ 
28. The number  of  at oms pr esent  in 0.5 mol of  nit r ogen at oms is same as in  

  (a)  12 g of  C (b) 24 g of  Mg (c) 8 ݃ ܱ ݂݋   (d) 32 ݃ ܵ ݂݋   

29. NaOH (aq) + ܱܰܪଷ (ܽݍ)             ܰ ܱܽܰଷ (ܽݍ) +  HଶO (l) in this reaction Nitr ic acid acts as  

  (a)  12 g of  C (b) 24 g of  Mg (c) 8 ݃ ܱ ݂݋   (d) 32 ݃ ܵ ݂݋   

30. Act ivit y:  

 Pr epar e solut ion of  bar ium, chlor ide in wat er  and t ake it  in an ignit ion t ube. 

 Pr epar e solut ion of  sodium sulphat e in wat er  and t ake it  in a conical f lask. 

 Hang t he ignit ion t ube in t he f lask car ef ully so t hat  t he solut ions do not  get  

mixed.  Put  t he cor k on t he conical f lask as shown in f igur e.  

 Weigh t he f lask wit h t he cont ent s car ef ully. 

 Now t ilt  and shake t he f lask so t hat  bot h t he solut ions get  mixed. 

 Weigh again. 

 

   

 

 

  Which law is ver if ied by t his act ivit y? 

  a) Las of  conser vat ion  of  mass b) Law of  const ant  composit ion 

  c) Law of  mult iple pr opor t ion d) bot h a and  b 
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31. Which of  t he f ollowing cor r ect ly r epr esent s 360 g of  wat er ? 

  i) 2 moles of ଶO                                      ii) 20 moles ofܪ    wat er  

           iii) 6.022 x10ଶଷ molecules of  wat er              iv) 1.2044 x 10ଶହ molecules of  wat er               

  a) (i) b. i) and iv) c. ii) and iii) d. ii and iv 

32. Which of  t he f ollowing st at ement s is not  t r ue about  an at om? 

  a) At oms ar e not  able t o exist  independent ly 

  b) At oms ar e t he basic unit s f r om which molecules and ions ar e f or med 

  c) At oms ar e always neut r al in nat ur e 

  d) At oms aggr egat e in lar ge number s t o f or m t he mat t er  t hat  we can see, f eel or  t ouch 

33. The chemical symbol f or  nit r ogen gas is 

  a) Ni b) ଶܰ c) ܰା  d) ii) and iv 

34. The chemical symbol f or  sodium is 

  a) So b) Sd c) NA d) Na 

35. Which of  t he f ollowing would weigh t he highest ? 

  a) 0.2 mole of  sucr ose (ܥଵଶ ܪଶଶ  ଵܱଵ) b) 2 moles of  Cܱ ଶ 
  c) 2 moles of ௔ Cܱܥ   ଷ  d) 10 moles of  ଶOܪ  

36. Which of  t he f ollowing has maximum number  of  at oms? 

  a) 18 g ܪଶO b) 18 g ܱଶ                   c) 18 g Cܱ ଶ            d) 18 g Cܪସ 

37. Which of  t he f ollowing cont ains maximum number  of  molecules? 

  a) 1g Cܱ ଶ b) 1g ଶܰ                  c) 1g ܪଶ                  d) 1g ܪܥସ 

  

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

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

21. b 22. a 23. b 24. b 25. a 26. a 27. d 28. c 29. a 30. a 

31. d 32. a 33. b 34. d 35. c 36. d 37. a    
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38. Mat ch t he column I  wit h Column I I  

   

 

   

             

   

   

   

 

 

 

 

 39. Mat ch t he f ollowing: 

   

 

 

  

     

  

 

 

   

 

 

 

 

 

Column I  Column I I  

i) Quick lime A) NaOH 

ii) Baking soda B) CaO 

iii) Washing soda C) Ca (OH)ଶ 
iv) Lime wat er  D) NaHCܱ ଷ  

v) Caust ic soda E) ܰܽଶCܱ ଷ. 10ܪଶO   

i) B ii) D iii) E iv) C v) A 

Element s Symbols 

i) Sodium (A) Ag 

ii) Mer cur y (B) Hg 

iii) Lead (C) Na 

iv) Silver  (d) Pb 

i) C ii) B ii) D iv) A 

I .  Mat ch t he column 

I I .  Mat ch t he column 
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40.  An ____________ is a posit ively or  negat ively char ged at oms. 

41. The _________ of  an ion is equal t o t he char ge on t he ion 

40. ion 41. valency 

 

 

 

42. 32 g of  ܱଶ has volume equal t o 22.4 L at  STP. 

43 0.2 mol of  oxygen at om weighs equal t o 3.2 g 

44. 52 u of  He cont ains 13 at oms. 

 

 

 

Direct ion (Q 45 t o Q 49)  :  I n t he f ollowing Quest ion,  the Assert ion and Reason have 

  been  put   f orward .   Read t he stat ement s caref ully and choose the correct   

  alt ernat 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 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. 

45.  Assert ion :  The st andard unit  f or expressing t he mass of  a at om is ‘u’  

  Reason :  ‘u’ is also called unif ied mass.  

  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. 

 

 

42. Tr ue 43. Tr ue 44. Tr ue 

I .  Fill in t he blanks 

I .  True or False 
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46.  Assert ion :  Zinc is essent ial element  f or lif e and Cadmium is ext remely t oxic.   

  Although bot h belong t o same group in periodic table.  

  Reason: Zinc is usef ul as it  is int egral part  of  most  of  t he enzymes.   Cadmium present  

in cigaret t e smoke,  it  accumulates in kidney and causes it s malf unct ioning.   I t  replaces 

some of  zinc in enzymes and t hus prevent s them f rom working. 

  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 

47.  Assert ion: The mass of  1 at om of  hydrogen is 1. 66 x ૚૙ି૛૝g.  

     Reason : 1 mass of  1 at om is 1 u 

 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. 

48.  Assert ion :  Water obt ained by every  source cont ains hydrogen and oxygen in t he 

  rat io of  1:8 by mass.  

 Reason :  On elect rolysis of volume of ࡻ૛ࡴ   hydrogen obt ained is double t han that  of  

  oxygen. 

  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. 

49.  Assert ion :  52 u of  He cont ains 13 at oms.  

   Reason :  4 u is mass of  one at om of  He 

  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 

50.  What  is an at om ? 

  The smallest  par t icle which may or  may not  exist  in f r ee st at e in nat ur e but  t akes par t  in 

a chemical r eact ion. 

51.  What  is a molecule? 

  I t  is made up of  at oms.  I t  exist s in nat ur e in f r ee st at e. 

52.  Def ine at omicit y.  

  At omicit y is t he number  of  at oms pr esent  in a molecule. 

53.  How many at oms are present  in one molecule of  ozone? 

  Thr ee at oms ar e pr esent  in 1 molecule of  ozone because it  is t r iat omic 
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54.  Give an example of  (a) t riat omic   (b) polyat omic molecule of  element s. 

  a) ܱଷ (Ozone) b)଼ܵ (Sulphur ) or  ସܲ (Phosphor us)                 

55.  Def ine the law of  constant  proport ion 

  A compound pr epar ed by any met hod cont ains t he same element s in t he f ixed r at io by 

mass is t he law of  const ant  pr opor t ion. 

56.  What  is the rat io bet ween masses of  (a) hydrogen and oxygen in ࡴ૛O  (b) nit rogen 

  and hydrogen in Nࡴ૜? [At omic mass of  H=1 u,  =16 u,  N= 14 u] 

         a) ܪଶO   b) NH3 

            2: 16                          14 : 3 by mass 

            1: 8  by mass 

57.  What  is t he rat io bet ween masses of  carbon and oxygen in Cࡻ૛? 

           [At omic mass of  C=12 u, O=16u] 

  Cܱ ଶ 
       12: 32  

  3: 8 BY mass. 

58.  As per t he law of  def init e proport ions carbon and oxygen combine in a rat io of  3:  8.

    Compute t he mass of  oxygen gas t hat  would be required t o react  complet ely with 6 g 

  carbon.  

  3g of  car bon combines wit h 8 g of  oxygen  

           ∴ 6 g of  car bon will combine wit h = ଷ଼ x 6 = 16 g of  oxygen. 

59.   Name the anion and cat ion which const itut e the molecule of  magnesium oxide.  

  M݃ଶା is cat ion ܱଶି is anion 

60.  An element  X has a valency 3.  Writ e the f ormula of  it s oxide.   

  ܺଷା          ܱଶି 

 

          ܺଶ               ܱଷ 
61.  Name t he int ernat ional organisat ion which approves the name given t o t he element s 

  I UPAC, I nt er nat ional Union of  Pur e and Applied Chemist r y. 
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62.  The oxide of  aluminium has a  chemical f ormula ࡵ࡭૛ࡻ૜.  St ate the valency of  Al 

  The valency of  Al =3 

63.  Write the symbol f or f ollowing element s.  

  a) I ron b) Potassium  

  a) I r on-Fe b) Pot assium-K 

64.  Calculat e f ormula unit  mass of  sugar ( ࡯૚૛ ࡴ૛૛ ࡻ૚૚) 
  For mula unit  mass of  ଶଶ ଵܱଵܪ ଵଶܥ 
  = 12C + 22H + 11O 

  = 12 x 12+ 22x1 +11 x 16 

  = 144 + 22 + 176 = 342 u. 

65.  Give t he dif f erence  bet ween a cat ion and an anion? 

  Cat ions ar e posit ively char ged par t icles having pr ot ons mor e t han elect r ons 

  Anions ar e negat ively char ges par t icles having elect r ons mor e t han pr ot ons. 

66.  Write the names of  t he f ollowing compounds 

  a) A૚૛ (Sࡻ૝)3                  b) Nࡴ૝OH 

           a) Aluminium sulphat e  b) Ammonium hydr oxide 

67.  Write the chemical f ormula of  the compound zinc hydroxide.  

  ܼ݊ଶା          ܱିܪ 

 

                ଶ(ܪܱ)         ܼ݊          
ଶ is t(ܪܱ)   ܼ݊   he f or mula of  zinc hydr oxide. 

68.   Find the  f ormula unit  mass of  NaHࡻ࡯૜  

  [At omic mass of  Na = 23u, H = 1 u, C = 12 u, O = 16 u. 

  For mula unit  mass of  NaHܱܥଷ 

  = 1Na + 1 H + 1C + 30 

  = 23 +1 +12 +3 x16 

  = 23 +1 + 12 + 48 = 84 u 
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 69.   Calculat e the  f ormula unit  mass of  Nࢇ૛ࡻ࡯૜  

  [At omic mass of  Na = 23u, C = 12 u, O = 16 u. 

  For mula unit  mass of  Nܽଶܱܥଷ  
  = 2Na + 1C + 30 

  = 2 x 23 + 1 x 12 + 3 x 16 

  = 46 + 12 + 48 = 106 u 

70.  Write the names of  t he compounds 

  a) Aࢍ૛O b) Cu S 

  a) A݃ଶO is called silver   oxide. 

  b) CuS is called copper  (I I ) sulphide 

71.   What  is t he f ormula of  ammonium chloride? 

  NܪସCl 

72.  How many at oms are there in one gram of  hydrogen? 

         1 gr am of  hydr ogen cont ains 6.022 x 10ଶଷ  at oms. 

73.  How many at oms are present   in 0. 012 kg of  C- 12? What  is the name given  t o  t his 

   const ant ? 

  6.022 x  10ଶଷ  at oms ar e pr esent   .  I t  is called Avogadr o’s const ant . 

74.  What  is meant  by Avogadro’s const ant ? 

 Avogadr o’s const ant  I s equal t o 6.022 x 10ଶଷ par t icles. 

75.  Select  an element  that  is: 

  a) More duct ile b) liquid at  room temperat ure  

  a) Gold b) Mer cur y 

76.  St at e t he law of  const ant  proport ions.  

  Law of  const ant  pr opor t ions ( Law of  def init e pr opor t ion): This law st at es t hat  in a pur e 

chemical compound, t he element s ar e always combined, t he element s ar e always combined in 

f ixed ( def init e) pr opor t ions (r at io) by mass. 
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77.  Show that  water illust rat es t he law of  const ant  proport ions. 

 Wat er , pr epar ed f r om any sour ce cont ains hydr ogen and oxygen in t he r at ion of  2 : 16 (i.e. 1: 

8 by mass) .  I f  18 g of ଶ O is decomposed we will getܪ   2 g of ଶ and 16g ofܪ   ܱଶ 
78.  Def ine at omic mass unit .  

 At omic mass unit  is def ined as 
ଵଵଶ t h of  t he mass of  1 at om of  C- 12.  I t  is called unif ied mass 

‘u’ t hese days. 

79.  Hydrogen and oxygen combine in the rat io 1:  8 by mass t o f orm water.   What  mass 

  of  oxygen gas would be required t o react  completely with 4 g of  hydrogen gas? 

  1 g of ଶ rܪ  eact s wit h 8 g of  ܱଶ 
  4 g of ଶ rܪ  eact s wit h 8 x 4 = 32 g of  ܱଶ 
80.  Give one word f or t he f ollowing : 

      a) Posit ively charged ion                  b) A group of  at oms carrying a charge.  

           a) Cat ion                                       b) Polyat omic ion 

81.  Ment ion any t wo import ant  rules f or writ ing a chemical f ormula 

           a) Wr it e  valency or  char ge on at oms or  r adicals 

        b) Cr iss – cr oss t he valency, e.g.  

   

 ଷା          ܱܵଶି݈ܣ        

 

ܵ)ଶ݈ܣ                ସܱ)ଷ 
82.  Calculat e t he f ormula unit  mass of ૛ [At࢒࡯ࢇ࡯  omic amss of  Ca = 40u,  Cl = 35. 5u)] 

  For umula unit  mass of  CaCl2 

  = 1Ca + 2Cl = 40 x 1 + 2 x 35.5 

  = 40 +71 = 111u 
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83.  (a).  How would you dif f erent iat e bet ween a molecule of  an element  and a molecule of     

         a compound? Write one example of  each t ype.  

   (b).  Writ e t he chemical f ormula of  baking sode [CBSE 2012] 

  (a) Molecule of  an element  cont ains t he same kind of  at oms. E.g. ܲ ସ is a molecule of   

 element  which cont ains all f our  at oms of  phosphor us.  

  Molecule of  a compound cont ains t wo or  mor e kinds of  at oms. E.g. .ܪଶܱ is a molecule of  

 compound which cont ains 2 at oms of  hydr ogen and 1 at om of  oxygen. 

  (b)  ܰ ଷ is tܱܥܪܽ he chemical f or mula of  baking soda. 

84.  Def ine at omicit y.  Give an example of  each of  monat omic,  diat omic,  tet ra- at omic and 

  polyat omic molecules.  

  At omicit y is def ined as number  of  at oms pr esent  in a molecule. He is monoat omic. .ܪଶ is 

  diat omic, . ସܲ is t et r a-at omic and .଼ܵ is polyat omic molecules. 

85.  Classif y t he f ollowing compounds as diat omic,  t riat omic and polyat omic molecules:  

  HCl,ܪଶ, ܪଶܱ ܽ ݊݀ ܰ  ଷܪ
  Diat omic  : HCl,  ܪଶ 

  Tr iat omic :  ܪଶܱ  

  Polyat omic : ܰܪଷ 
86.  The percent age of  t hree element s,  calcium,  carbon and oxygen in a sample of  calcium 

    carbonat e is given as: 

  Calcium = 40%; Car bon = 12%; Oxygen = 48% 

  I f  t he law of  const ant  pr opor t ion is t r ue, what  weight  of  t hese element s will be pr esent  

 in 1.5g of  anot her  sample of  calcium car bonat e? 

  [At omic mass of  Ca=40u, C=12u, O=16u] 

  The ot her  compound will also cont ains t he same per cent age of  element s. 

  Calcium = 40%; Car bon = 12%; Oxygen = 48% 

  100g of ଷ cont݋ܥܽܥ  ains 40g of  Ca 

  1.5g of ଷ cont݋ܥܽܥ  ains 
ସ଴ଵ଴଴ܺ 1.5 = 0.6g of  Calcium 

I .  SHORT ANSWER TYPE QUESTI ONS 



 

 

 

                                                                         20                                                      Created by Pinkz 

 

 

  100g of ଷ cont݋ܥܽܥ  ains 12g of  Car bon  

  1.5g of ଷ cont݋ܥܽܥ  ains 
ଵଶଵ଴଴ 0.18g of = 1.5 ݔ  Car bon 

  Also, 100g of ଷ cont݋ܥܽܥ  ains 48g of  oxygen. 

  1.5 g of ଷ cont݋ܥܽܥ  ains 
ସ଼ଵ଴଴ 0.72g of = 1.5 ݔ  Oxygen 

87.  How will you prove experiment ally the law of  conservat ion of  mass 

 Take copper  sulphat e solut ion and dissolve it  in wat er  in a conical f lask. 

 Now t ake solut ion of  sodium car bonat e in t he ignit ion t ue and hang it  car ef ully so t hat  

t he t wo do not  get  mixed. Put  a cor k on t he f lask. 

 

 

 

 

 

 

 Weight  t he f lask wit h it s cont ent  car ef ully, 

 Now t ilt  and shake t he f lask so t hat  t he solut ions of  copper  sulphat e and sodium 

car bonat e get  mixed 

 Weigh again 

 The chemical r eact ion t akes place in f lask. 

 Put  cor k on t he mout h of  t he f lask so t hat  r eact ant s and pr oduct s do not  spill out  of  

f lask. 

 The mass of  f lask and it s cont ent s r emain t he same bef or e as well as af t er  t he 

r eact ion t hat  pr oves t he law of  conser vat ion of  mass. 
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88.  (a)When 5g of  calcium is burnt  in 2g of  oxygen t hen 7g of  calcium oxide is produced.  

    What  mass of  calcium oxide will be produced when 5 g of  calcium is burnt  in 20g of

   oxygen.  Which law of  chemical combinat ion will govern your answer? St at e the law.    

  (b) Write the chemical f ormula of  calcium oxide.  

  (a) 2Ca + ܱଶ   →   ܱܽܥ2 

  80g of  Ca r eact s 32g of  oxygen 

  5g of  Ca r eact s 
ଷଶ଼଴ܺ5 =  .݊݁݃ݕݔ݋ ݂݋ 2݃

  5g of  Ca will r eact  only wit h 2g of  oxygen out  of  20g of  oxygen and 18g of  ܱଶ will r emain 

  unr eact ed. 

  Law of  def init e pr opor t ion : I t  st at e t he compound f or med by any met hod will cont ain 

  t he same element  wit h t he f ixed r at io by mass. 

  (b) CaO is t he f or mula of  calcium oxide. 

89 (i) Writ e t he f ull f orm of  I UPAC.  

  (ii.  Hydrogen and oxygen combine in t he rat ion of  1 :  8 by mass t o f orm wat er.  What  

  mass of   oxygen gas would be required t o react  complet ely wit h 3g of  hydrogen gas 

         [CBST 2016] 

   (i) I nt er nat ional Union of  Pur e and Applied Chemist r y 

   (ii) 1g of ଶ combines witܪ  h 8g of  oxygen. 3g of ଶ  combines witܪ  h 8 x 3 = 24 g of  oxygen. 

90.  Write the f ormulae of   

  (a) Magnesium hydroxide  (b) Hydrogen sulphide 

  (c) Potassium chloride  (d) Calcium oxide 

  (e) Barium chloride   (f ) Sodium Carbonate 

  (a)   ݃ܯଶା      ܱିܪ  b)   ܪା         ܵଶି 

 

 ଶ Sܪ            2(OH)  ݃ܯ       

  c)     ܭା         ି݈ܥ  d)     ܽܥଶା         ܱଶି   

 

               KCl                   CaO 
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  e)       ܽܤଶା     ି݈ܥ  d)     ܰܽା         ܱܥଷଶି   

 

               Ba݈ܥଶ               ܰܽଶܱܥଷ 
 91. a) Def ine at omic mass unit  

     b) Dist inguish bet ween molecular mass and molar mass 

     c) Give an example f or the f ollowing.  

     i) Diat omic 

     ii) Triat omic molecule of  compounds  

  a) I t  is def ined as 
ଵଵଶ t h of  t he mass of  1 at om of  C-12 

           b) Molecular  mass is t he mass of   molecule.  Molar  mass is t he mass of  6.22 x 10ଶଷ  

     molecules 

  c) i) HCl is diat omic molecule of  compound 

              ii) ܪଶO is t r iat omic molecule of  compound. 

92.  An element  ‘X’  f orms an oxide with f ormula ࢄ૛ࡻ૜ 
     a) Stat e the valency of  X 

     b) Writ e t he f ormula of   

     i) Chlor ide of  X,    ii) Sulphat e of  X. 

  a) X has valency equal t o 3 

  ∵   ܺଷା       ܱଶି 

 

           ܺଶܱଷ 
           b)  i)      ܺଷା     ିܮܥ                                    ii)  ܺଷା      ܱܵଷଶି 

 

ܵ) ଷ                                                ܺଶ݈ܥܺ                   ସܱ)3 

93.  Using criss- cross ,  met hod write the chemical f ormulat e of  copper chloride,  calcium`

  sulphate and sodium phosphat e 

  i)           ݑܥଶା     ିܮܥ                                    ii)  ܽܥଶା      ܵ ସܱଶି  iii)  ܰ ܽା      ܲ ସܱଷି 

 

ଶ                                                 CaSO4                                                     ܰܽଷ݈ܲܥݑܥ                   ସܱ 
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 94)  a) What  are polyat omic ions? 

     b) Write the f ormulae and names of  t he compounds f ormed by combinat ion of  

    i) Fࢋ૜ା and  ࡻࡿ૝૛ି                                ii)  ࡴࡺ૝ା and     ࡻ࡯૜૛ି 

      a) Those icons which cont ain t wo or  mor e t han t wo at oms ar e called polyat omic ions. 

  b)   i)  F݁ଷା and  ܵ ସܱଶି  ii) ܰܪସା      ܱܥଷଶି 

 

ܵ) ଶ݁ܨ           ସܱ)3                                                       ൫ܰܪସ  )ଶ ൯ ܱܥଷ  

              I r on (I I I ) sulphat e                              Ammonium car bonat e 

95.  Write the f ormulae of  : 

  a) Sodium chloride  b) Aluminium oxide 

  c) Ammonium sulphate 

  a)    ܰܽା       ି݈ܥ  b)     ݈ܣଷା       ܱଶି 

 

                NaCl               ݈ܣଶܱଷ 
   c)       ܰܪସା      ܵ ସܱଶି  

 

         

ܵ 2( ସܪܰ)                                     ସܱ 

96.  a) Def ine polyat omic ion 

   b) Write the name of  t he compound (ܰܪସ )2 ܵ ସܱ  and ment ion t he ions present  in it .  

   a) Those icons which cont ain t wo or  mor e t han t wo at oms ar e called polyat omic ions. 

   b) Ammonium sulphat e.  ܰܪସା       and   ܵ ସܱଶି  ions ar e pr esent  in it . 

97.  Calculat e t he number of  moles present  in  

      a) 60 g of  calcium 

      b) 3. 011 x ૚૙૛૜ number of  oxygen at oms.  

      [Given that  Ca = 40 u ;  Avogadro number 6 =  ࢇࡺ. 022 x  ૚૙૛૜ per mole] 

         a) Number  of  moles of  Ca = 
ீ௜௩௘௡ ௠௔௦௦ ௢௙ ஼௔௟௖௜௨௠ெ௢௟௔௥௘ ௠௔௦௦ ௢௙ ஼௔௟௖௜௨௠ 
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         = 
଺଴ସ଴  = 1.5 moles 

        b) Number  of  moles = 
ீ௜௩௘௡ ௡௨௠௕௘௥ ௢௙ ௠௢௟௘௖௨௟௘௦଺.଴ଶଶ ୶  ଵ଴మయ  

         = 
ଷ.଴ଵଵ ௫ ଵ଴మయ଺.଴ଶଶ ୶  ଵ଴మయ  = 0.5 moles 

98.  Calculat e t he number of  molecules of  phosphorus (ࡼ૝) present  in 248 g of  solid 

  phosphorus 

  [Given At omic mass of  phosphorus  = 31.  Ou.  

.6 =  ࡭ࡺ   022 x  ૚૙૛૜ per mole] 

  Number  of  molecules of  ସܲ 
              = 

ீ௜௩௘௡ ௠௔௦௦ெ௢௟௔௥ ௠௔௦௦  x 6.022 x  10ଶଷ 

            = 
ଶସ଼ଷଵ ௑ ସ = 6.022 x  10ଶଷ   = 2 x 6.022 x  10ଶଷ 

          = 12.044 x 10ଶଷ = 1.2044 x 10ଶସ  molecules 

99.  I f  hydrogen and oxygen in a rat io of  1:  8 by mass respect ively t o f orm wat er 

   molecule.   Explain how many moles of  wat er will be f ormed using 10 moles of  hydrogen

   gas and 5 moles of  oxygen gas? 

 ଶ O (l)ܪଶ (g) + ܱଶ (g)   2ܪ2  

          2 moles of ଶ rܪ  eact s wit h 1 mole of  ܱଶ t o moles of  ܱଶ t o f or m 2 moles ܪଶO 

                     ∴  2 moles of ଶ rܪ  eact s wit h 5 mole of  ܱଶ t o moles of  ܱଶ t o f or m 10 moles of  wat er . 

100. Ravi prepared a solut ion of  sodium chloride by mixing 5. 85 g of  salt  in 1 lit re of   

  wat er.   Find  

  a) Molar mass of  sodium chloride 

  b) Number of  moles of  sodium chloride dissolved 

  [ At omic masses of  sodium and chlorine are  23 u and 35. 5 u respect ively].  

  c) Concent rat ion of  t he sodium chloride solut ion.  

  a) Molar  mass of  NaCl = 23  + 35.5 

   = 58.5 g mo݈ିଵ  
  b) Number  of  moles of  NaCl =  

              = 
ெ௔௦௦ ௢௙ ே௔௖௟ெ௢௟௔௥௘ ௠௔௦௦ ௢௙ ே௔௖௟ = 

ହ.଼ ହହ଼.ହ 
 = 0.1 mol 

       c)  Concent r at ion of  solut ion 

            = 
ெ௔௦௦ ௢௙ ௦௢௟௨௧௘

 ௠௔௦௦ ௢௙ ௦௢௟௨௧௜௢௡ x 100 

                      =  
ହ.଼ ହହ.଼ ହାଵ଴଴଴   x 100 = 

ହ.଼ ହଵ଴଴ହ .଼ ହ 
  x 100       = 0.58% 
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101 (a) Def ine the t erm mole 

   (b) Calculate the no.  Of   

  (i) at oms 

  (ii) molecules in 124 grams of  phosphorus,  ૝ࡼ 
  [ Given at omic mass of  P = 31. 0 u 

.6 = ࡭ࡺ      023 x ૚૙૛૜ି࢒࢕࢓૚] 

  (a) Mole is def ined as count ing unit  and is equal t o 6.022 x 10ଶଷ par t icles, 

  (b) (i) No of  at oms  

  = 
୑ୟୱୱ ୭୤ ୮୦୭ୱ୮୦୭୰୳ୱ୑୭୪ୟ୰ ୫ୟୱୱ ୭୤ ୮୦୭ୱ୮୦୭୰୳ୱ x Atomicity x 6.022 x   10ଶଷ                         

  = 
ଵଶସଵଶସ  x 6.022 - 10ଶଷ 

           = 24.088 x 10ଶଷ  = 2.4088 x 10ଶସ at oms 

          (ii)  No. Of  molecules  

           = 
୑ୟୱୱ ୭୤ ୮୦୭ୱ୮୦୭୰୳ୱெ௢௟௔௥ ௠௔௦௦  

          =  
ଵଶସଵଶସ  x 6.022 - 10ଶଷ 

       = 6.022 x   10ଶଷ  molecules 

 102.  Calculat e t he number of  at oms in 120 g of  calcium and 120 g of  iron.  Which one has

    more number  of  at oms and how much is the dif f erence? 

  [Given at omic mass of  Calcium = 40 u,  I ron = 56 u] 

  1 mole of  Ca = 40 g 

  No. of  at oms of  calcium 

  = No. Of  moles x 6.022 x   10ଶଷ  

            = 
ீ௜௩௘௡ ௠௔௦௦ெ௢௟௔௥ ௠௔௦௦ 

 x 6.022 x   10ଶଷ  

          = 
ଵଶ଴ସ଴  x 6.022 x   10ଶଷ 

  = 18.066 x 10ଶଷ at oms 

  = 1.8066 x 10ଶଷ at oms 

  = 18.066 x 10ଶଷ at oms 

  No. Of   at oms of  ir on 

   = 
ீ௜௩௘௡ ௠௔௦௦ெ௢௟௔௥ ௠௔௦௦ 

 x 6.022 x   10ଶଷ 

            = 
ଵଶ଴ହ଺  x 6.022 x   10ଶଷ  
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           = 
଻ଶ.ଶ଺ସ ௑ ଵ଴మర  ହ଺  

          =  1.29 X 10ଶସ 

  Calcium has mor e number  of  at oms   

  Dif f er ence in number  of  at oms  

  = 1.81x 10ଶସ - 1.29 x 10ଶସ 

          = 10ଶସ ( 1.81 – 1.29) 

          = 0.52 x 10ଶସ = 5.2 x 10ଶସ at oms 

103.  a) Calculat e t he number of  molecules in 50 g of  CaCࡻ૜ 
    b) Calculate the mass of  0. 5 moles of  nit rogen gas.  

    c) Calculat e t he number of  moles in 50 g of  NaCl.  

       [ At omic mass of  Ca = 40 u,  c= 12u,  O = 16 u N = 14u,   Na = 23 u,  Cl = 35. 5 u,   

 [૚ି࢒૚૙૛૜ mo   ܠ ૟.૙૛૛ =  ࡭ࡺ   

  a) Molecular  mass CaCܱ ଷ  
             = 40 + 12 + 3 x 16 = 40 + 12 + 48  

         =  100 g 

  ∵ 100 g  CaCܱ ଷ  cont ains  6.022 x   10ଶଷ molecules 

  ∴ 50 g  CaCܱ ଷ  cont ains 
଺.଴ଶଶ ୶   ଵ଴మయଵ଴଴  x 50  

  = 3.011 x  10ଶଷ molecules 

  b) 1 mole of  ଶܰ gas = 28 g 

  ∴ 0.5 mole of  ଶܰ gas =  0.5 x 28  = 14 g 

  c)  Molecular  mass of  NaCl = 23 + 35.5    = 58.5 g 

  ∵ 58.5 g NaCl = 1 mole 

  ∴ 50 g NaCl  = 
ଵହ଼.ହ 

 x 50 moles 

            = 0.855 mole 
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104.  a) Def ine one mole.   How is it  relat ed to Avogadro’s const ant  

    b) Find t he number of  sodium ion in one mole of  sodium sulphate 

  a) 1 mole is def ined as equal t o 6.022 x 10ଶଷ par t icles.  I t  is also equal t o molar  mass in 

gr ams. 

  1 mole  = Avogadr o’s  const ant  

          = 6.022 x 10ଶଷ  

  1 mole of   Nܽଶ S ସܱ cont ains  2 moles of  ܰܽା 

             2 moles of  ܰܽା = 2 x 6.022 x 10ଶଷ 

             = 12.044 x10ଶଷ = 1.2044 x 10ଶସ ܰܽା  ions 

105. a) Which among the f ollowing has more number of  molecules : 

      1 g of  hydrogen ( ࡴ૛)  or 1 g of  met hane (Cࡴ૝)? 

  (At omic mass of   H =1 u,  C = 12 u) 

    b) Calculate the number of  part icles in 46 g of  Na at oms.  

   (At omic mass of   Na =  23 u) 

  a) 1 g of ଶ contܪ  ains number  of  molecules 

  = 
ଵଶ   x 6.022 x 10ଶଷ 

  3.011 x  10ଶଷ 

            1 g of ସ contܪܥ  ains number  of  molecules 

   = 
ଵଵ଺   x 6.022 x 10ଶଷ 

           = 
଺଴.ଶଶ ଵ଺ 

 x 10ଶଷ = 3.76  x 10ଶଷ molecules 

  ∴  1 g of ଶ contܪ  ains  mor e number  of  molecules 

  b)  At omic mass of   Na at om  =  23 g 

      ∵ 23 g Na at om cont ains  6.022 x 10ଶଷ par t icles 

               ∴ 46 g Na at om will cont ain 

      
଺଴.ଶଶ ௑ ଵ଴మయ ௫ ସ଺ ଵ଺ଶଷ 

 

   = 12.044 x 10ଶଷ  par t icles 
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106.  The at omic mass of  Calcium is 40 u.   What  will be t he number of  Calcium at oms in 

  0. 4 u of  Calcium? 

  40u of  calcium cont ains 1 at om  

  0.4 u of  calcium cont ains 
ଵସ଴ x 0.4 =  10ିଶ  

 

 

 

107.  a) Calculat e t he number of  oxygen at oms in 0. 40 mole of  Nࢇ૛ Cࡻ૜ .  ૛ Oࡴ 10 

     b) I f  one mole of  sulphur weighs 32 grams.   What  is the mass ( in grams) of  1 at om 

  of  sulphur? 

    c) I dent if y the correct  f ormula f or ammonium sulphat e f rom the f ollowing f ormula.  

    (Nࡴ૝) (Sࡻ૝)3,  (Nࡴ૝)2 Sࡻ૝,  Nࡴ૝ (Sࡻ૝)2 

  a) 1 mole of   Nܽଶ Cܱ ଷ . 10 ܪଶ O cont ains 13 x 6.022 x 10ଶଷ at oms of  oxygen. 

          ∴ 0.10 moles of  Nܽଶ Cܱ ଷ . 10 ܪଶ O will cont ain  = 0.10 x 13 x 6.022 x 10ଶଷ 

    =  7.83 x 10ଶଷ at oms of  oxygen. 

      b) 1 mole of  sulphur  = 32 g 

   Also 1 mole of  sulphur   

  = 6.022 x 10ଶଷ  at oms 

  Now =  6.022 x 10ଶଷ  at oms of  sulphur  weigh 

  = 32 g  

              ∴ 1 at om of  sulphur  weighs 

     = 
ଷଶ଺.଴ଶଶ ୶ ଵ଴మయ 

 g =  5.31 x 10ିଶଷ g 

  c)  (Nܪସ)2 S ସܱ 
 

 

 

 

I .  LONG ANSWER TYPE QUESTI ONS 
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108.  a) Write chemical f ormulae of  all t he compounds that  can be f ormed by t he    

  combinat ion of  the f ollowing ions.  

  Cࢇ૛ା , ,ାࡷ   Fࢋ૜ା,  Cି࢒,  ૝૛ିࡻࡿ 

      b) Molar mass of  nit rogen is 14 u.   What  will be t he mass of  one at om of  nit rogen 

  in grams? 

 

       a)  ܽܥଶା       ି݈ܥ  b)     ܽܥଶା       ܵ ସܱଶି c)       ܭା    ି݈ܥ 

 

                CaC݈ ଶ               CaS ସܱ                                        KCI  

ܵ          ାܭ               ସܱଶି                      ݁ܨଷା    ݁ܨ                      ି݈ܥଷା    ܵ ସܱଶି  

 

ܵ  ଶ ܭ                          ସܱ  FeC݈ ଷ                            ݁ܨ ଶ  (ܵ ସܱ)3 

      b)  1 mole of  nit r ogen at oms = 14 g 

     1 mole of  nit r ogen at oms  

   = 6.022 x 10ଶଷ  at oms 

   6.022 x 10ଶଷ  at oms of  nit r ogen weigh 

   = 14 g  

   1 at om of  nit r ogen weigh 

      = 
ଵସ଺.଴ଶଶ ୶ ଵ଴మయ 

  =  2.324 x 10ିଶଷ g 

109.  Verif y by calculat ing t he f ollowing: 

 a) Number of  molecules in 100 g of ૜ is more tࡴࡺ  han 100 g of ૛ [Atࡺ  omic mass of  N = 

    14 u,  H = 1 u] 

 b) 60 g of  carbon and 60 g of  magnesium element s have a molar rat io 2:  1 [At omic mass 

  of   C = 12 u,  Mg = 24 u] 

  No. Of  moles  of  ଷܪܰ 
            = 

ீ௜௩௘௡ ௠௔௦௦ெ௢௟௔௥ ௠௔௦௦ 
 

           = 
ଵ଴଴ଵସାଷ  = 

ଵ଴଴ଵ଻    = 5.88 moles 

           = Number  of  molecules 
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         = Number  of  moles x  6.022 x 10ଶଷ 

         = 5.88 x 6.022 x 10ଶଷ 

         = 35.4 x 10ଶଷ 

  = 3.54 x 10ଶଷ molecules 

  Number  of  moles of  ଶܰ = 
ீ௜௩௘௡ ௠௔௦௦ெ௢௟௔௥ ௠௔௦௦ 

 

           = 
ଵ଴଴ଶ ௑ ଵସ  = 

ଵ଴଴ଶ଼    = 3.57 moles 

           Number  of   ଶܰ molecules 

  = Number  of  moles x 6.022 x 10ଶଷ 

  = 3.57 x 6.022 x 10ଶଷ 

  = 21.5 x 10ଶଷ = 2.15 x 10ଶସ molecules 

           Ther ef or e t he number  of  molecules in 100 g of  Nܪଷ is mor e 

      b) Number  of  moles = 
ீ௜௩௘௡ ௠௔௦௦ெ௢௟௔௥ ௠௔௦௦  

     
଺଴ଵଶ   = 5 moles 

   Number  of  moles of  Mg  = 
ீ௜௩௘௡ ௠௔௦௦ெ௢௟௔௥ ௠௔௦௦ 

 

   
଺଴
 ଶସ   = 2.5 moles 

  Rat io = 5: 2.5 

  ⟹ Rat io = 2: 1. 
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1.   Which of   the f ollowing represent s a correct  chemical f ormula? Name it .  

 a)  CaCl  b) BiPࡻ૝ 
 c)  NaSࡻ૝    d) NaS 

 b) BiPܱ ସ is cor r ect  f or mula   ࢏࡮૜ା      Pࡻ૝૜ି 

               

                   BiPܱ ସ 
 Bismut h phosphat e is t he name of  t he compound. 

2.  Write the molecular f ormula f or the f ollowing compounds.  

 a) Copper (I I ) bromide  b) Aluminium (I I I ) nit rat e 

 c) Calcium (I I ) phosphat e  d)  I ron (I I I ) sulphide        

 e) Mercury (I I ) chloride  f )  Magnesium (I I ) acetat e 

 a) CuBݎଶ           b) Al(ܱܰଷ)ଷ          c)  Cܽ ଷ (ܲ ସܱ)ଶ        
 d) ݁ܨଶܵଷ           e) HgC݈ ଶ         (Cܪଷ COO)2 Mg    

3.  Write the molecular f ormulae of  all t he compound t hat  can be f ormed by the 

 combinat ion of  f ollowing ions:      

 Cࢇ૛ା , ,ାࢇࡺ   Fࢋ૜ା,  Cି࢒, ,૝૛ିࡻࡿ                                                                                                   ૝૜ିࡻࡼ 

ܵ       ଶାݑܥ   ି݈ܥ       ଶାݑܥ            ସܱଶି   ݑܥଶା      Pܱ ସଷି   

  

             CuC݈ ଶ       CuS ସܱ                          Cݑଷ (ܲ ସܱ)ଶ        

                ܰ ܽ ା      ି݈ܥ   ܰܽା       ܵ ସܱଶି         ܰ ܽା      Pܱ ସଷି   

  

               NaCl       ܰܽଶ S ସܱ                         Nܽଷ Pܱ ସ 
ܵ  ଷା݁ܨ   ି݈ܥ   ଷା݁ܨ    ସܱଶି       ݁ܨଷା  ܲ ସܱଷି 

                                 

 

                       FeC݈ଷ     ݁ܨ ଶ  (ܵ ସܱ)3                           FePܱ ସ         

NCERT EXEMPLAR Quest ions 



 

 

 

                                                                         32                                                      Created by Pinkz 

 

 

4.  Write the cat ions and anions present  (if  any) in t he f ollowing compounds:      

 a) ࡴ࡯૜ COONa b) NaCl c) ࡴ૛           d) ࡴࡺ૝ Nࡻ૜                 

 a) ܪܥଷ Cܱ ܱି   (Anion)  and ܰܽା  (Cat ion)  

 b) ܰܽା  (Cat ion)  ି݈ܥ (Anion)   

 c) ܪଶ    (No Cat ion and No Anion)   

 d) ܰܪସା (Cat ion) ܱܰଷି   (Anion)   

5.  Give t he f ormulae of  t he compounds f ormed f rom the f ollowing set s of  element s.  

 a) Calcium and f luorine   b) Hydrogen and hydrogen 

 c) Nit rogen and hydrogen     d) Carbon and Chlorine 

 e) Sodium and oxygen     f ) Carbon and oxygen 

 a)   ܽܥଶା       ܪ     (ܾ     ିܨା      ܵଶି  

 

  Caܨଶ                               ܪଶS 

 c) ܰଷି         ܪଵା             d)    ܥସା       ݈ܥଵି 

 

 ସ݈ܥܥ                               ଷܪܰ                     
           e)   ܰܽା       ܱଶି     ݂)   ܥସା      ܱଶି  

 

  ܰܽଶO         ܱܥଶ 
6.  Which of  t he f ollowing symbols of  elements are incorrect ? Give their correct  symbols 

 a) Cobalt  CO  b)  Carbon c c) Aluminium AL d) Helium He 

 e) Sodium So 

  Element s  Cor r ect  symbols 

  a) Cobalt   Co 

  b) Car bon  C 
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  c) Aluminium  Al 

                      d) Helium                  He 

                      e) Sodium  Na 

7.  Give t he chemical f ormulae f or the f ollowing compounds and comput e t he rat io by mass 

 of   t he combining element s in each one of  them.  

  a) Ammonia  b) Carbon monoxide   

  c) Hydrogen chloride d) Aluminium f luoride  

  d) Magnesium sulphide 

  a) ܰܪଷ b) CO                          c) HCl                  

    d) ܨ݈ܣଷ                   e) MgS 

  Rat io by mass   a) 14:3       b) 12: 16       c) 1:35.5    d) 27 : 57 e) 24: 32 

  Simple Rat io        14: 3        3: 4 2:71           9: 19     3: 4 

8.  St at e t he number of  at oms present  in each of  t he f ollowing chemical species : 

  a) Cࡻ૜૛ି b) Pࡻ૝૜ି                 c) ࡼ૛ࡻ૞              d) CO 

      a) Cܱ ଷଶି cont ains 4 at oms  b) Pܱ ସଷି cont ains 5 at oms 

           c) ଶܱܲହ cont ains 7 at oms  d) CO cont ains 2 at oms 

9.  What  is t he f ract ion of  the mass of  wat er due t o neut rons? 

  No. Of  neut r ons in ܪଶO= 8 [ because hydr ogen does not  have neut r on and oxygen  has 8 

neut r ons] 

  Ther ef or e , f r act ion of  t he mass of  wat er  due t o neut r ons = ଵ଼଼ = 
ସଽ 

10.  Does t he solubilit y of  a subst ance change wit h t emperature? Explain with the help of  

 an  example.  

  Yes, t he solubilit y of  solid in liquid incr eases wit h incr ease in t emper at ur e, e.g. cold 

wat er  can dissolve less amount  of  sugar , wher eas hot  wat er  can dissolve mor e amount  of  sugar . 

11.  Classif y each of  the f ollowing on t he basis of  t heir at omicit y.  

  a)  ࡲ૛              b) ࡻࡺ૛ c) ࡺ૛O 
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     d)  ࡯૛ ࡴ૟            e) ࡼ૝                 f  ૛ࡻ૛ࡴ (
  g) ࡼ૝ࡻ૚૙            h) ࡻ૜                 i) HCl 

       j  ૝               k) He                 l) Agࡴ࡯ (

  a) Diat omic  b) Tr iat omic c) Tr iat omic 

  d) Oct a-at omic  e) Tet r a-at omic f ) Tet r a-at omic 

  g) Tet r a deca-at omic (14) h) Tr iat omic i) Diat omic 

  j ) Pent a- at omic  k) Monoat omic l) Monoat omic  

12.    You are provided wit h a f ine white coloured  powder which is eit her sugar or salt .   

  How  would you  ident if y it  wit hout  test ing? 

  Heat  t he given subst ance .  I f  it  t ur ns black on heat ing, t hen it  is sugar , ot her wise salt . 

because sugar  will lose wat er  on heat ing and black colour ed car bon will be lef t  back. 

OR 

  Take ice cold wat er .  I f  t he given subst ance dissolves easily, it  is salt .  I f  it  does not  

dissolve easily, it  is  sugar . 

13.   Calculat e the number of  moles of  magnesium present  in a magnesium ribbon weighing

  12 g.  Molar at omic mass of  magnesium is 24 g ି࢒࢕࢓૚. 

  1 mole of  Mg = 24 g 

  24 g of  Mg = 1 mole 

  12g of  Mg  = 
ଵଶସ x 12 = 0.5 mol 

14.  Verif y by calculat ing t hat   

       a) 5 moles of ૛and 5 moles ofࡻ࡯  ૛O do notࡴ   have t he same mass.  

       b) 240 g of  calcium and  240 g magnesium element s have a mole rat io of  3 :  5. 

  a) 1 mole of  ଶ = 44gܱܥ 

          5 moles of  ଶ = 44 x 5 = 220 gܱܥ 

  1 mole of  ଶO = 18 gܪ 

  5 moles of  ଶO = 18  x 5 = 90gܪ 

  Clear ly, bot h do not  have t he same mass. 
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  b)  1 mole of  Ca = 40g 

  40g of  Ca = 1 mole 

  240 g  of  Ca = 
ଵସ଴ x 240 = 6 moles 

  24 g of  Mg = 1 mole 

  240 g of  Mg = 
ଵଶସ x 240 = 10 moles 

  Molar  r at io = 6: 10 i.e. 3: 5. Hence pr oved. 

15.  Find the rat io by mass of  t he combining element s in t he f ollowing compounds: 

  a) ࡻ࡯ࢇ࡯૜       b) MgC࢒૛        c) ࡴ૛ࡻࡿ૝  d) ࡯૛ࡴ૞OH  e) ࡴࡺ૜       f ) Ca(ࡴࡻ)2 

 a) ܱܥܽܥଷ       b) MgC݈ ଶ        c) ܪଶܵ ସܱ  d) ܥଶܪହOH  e) ܰܪଷ       f ) Ca(ܱܪ)2 

  Rat io by mass (a) 40 : 12 : 48  b) 24 :71       c) 2: 32 : 64      d) 24 : 6 : 16      

                         e) 14 :3            f ) 40: 32 : 2 

  Simple r at io        10 : 3 : 12         24 :71      1: 16 : 32    12 : 3 : 8      

                             14 :3             20: 16 : 1 

16.  Calcium chloride when dissolved in water dissociat es int o it s ions according t o the 

 f ollowing equat ion.  

  Ca࢒࡯૛ (aq)                       Cࢇ૛ା (aq)  + 2Cି࢒ (aq) 

  Calculat e t he number of  ions obtained f rom Ca࢒࡯૛  when 222 g of  it  is dissolved in

   wat er.  

  Ca݈ܥଶ (aq)                       Cܽ ଶା (aq)  + 2C݈ ି (aq) 

  1 mole of   Ca݈ܥଶ  = 111 g 

  111 g of     Ca݈ܥଶ  = 1 mole 

  222 g of  Ca݈ܥଶ = 
ଵଵଵଵ x 222 = 2 moles 

  1 mole of  Ca݈ܥଶ  gives 3 moles of  ion 

        2 mole of  Ca݈ܥଶ  gives 6 moles of  ion 

  = 6 x 6.022 x 10ଶଷ ions 

        = 36.132 x 10ଶଷ ions  = 3.6132 x 10ଶସ ions   
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17.   The dif f erence in t he mass of  100 moles each of  sodium at oms and sodium ions is   

 5. 48002 g.  Compute the mass of  an elect ron.   

  Na  Nܽା   +        ݁ ି 

      1 mole                      1 mole          1 mole 

      100 moles                   100 moles        100 moles 

  100 moles of  elect r ons weigh = 5.48002 g 

  100 x 6.022 x 10ଶଷ elect r ons weigh = 5.48002 g 

  1 elect r on weighs + 
ହ.ସ଼଴଴ଶ ௚ଵ଴଴ ௫ ଺.଴ଶଶ ௫ ଵ଴మయ 

  =0.91 x 10ିଶହ ௚ = 9.1  x 10ିଶଽ ௚  

  I t  is not  t he r eal mass of  elect r on. 

18.  Cinnabar (HgS) is a prominent  ore of  mercury.  How many grams of  mercury are  

  present   in  225 g of  pure HgS? Molar mass of  Hg and S are 200.   ૚ି࢒࢕࢓ 6

  respect ively.   

  Molar  mass of  HgS = 200. 6 + 32 = 232.6 g ݉ି݈݋ଵ 
  232.6 g of  HgS cont ains 200.6 g  of  pur e Hg 

  225 g of  HgS cont ains 
ଶ଴଴.଺ଶଷଶ.଺ x 225 = 194.04 g 

19.  The mass of  one steel screw is 4. 11 g.   Find the mass of  one mole of  these steel 

 screws.    Compare this value with the mass of  t he Eart h ( 5. 98 x ૚૙૛૝ kg)  Which one 

 of  t he t wo is  heavier and by how many t imes? 

  Mass of  1 st eel scr ew = 4.11 g 

  Mass of  6.022 x 10ଶଷ  st eel scr ews 

        = 4.11 x  6.022 x 10ଶଷg = 2.475 x 10ଶସ g   = 2.475 x 10ଶଵ 

  Ther ef or e , mass of  one mole of  scr ews 

  = 2.475 x 10ଶଵ 

  =
ெ௔௦௦ ௢௙ ா௔௥௧௛ெ௔௦௦ ௢௙ ଵ ௠௢௟௘ ௦௖௥௘௪௦  = 

ହ.ଽ଼ ௑ ଵ଴మర ௞௚ ଶ.ସ଻ହ ୶ ଵ଴మభ  = 2.4 x 10ଶଷ 

         Mass of  t he ear t h is 2400 t imes t he mass of  1 mole of  scr ews 
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20.  A sample of  vitamin C is known t o contain 2. 58 x ૚૙૛૝ oxygen at oms. .   How many 

  moles of   oxygen at oms are present  in t he sample? 

  Number  of  moles of  oxygen at oms 

  = 
ே௢.௢௙ ௔௧௢௠௦஺௩௢௚௔ௗ௥௢ᇲ௦  ே௨௠௕௘௥ = 

ଶ.ହ଼ ௑ ଵ଴మర଺.଴ଶଶ  ௑ ଵ଴మయ  
 

  = 4.28  moles. 

21.   Raunak t ook 1 mole of  carbon at oms in a container and Krish also t ook 5 moles of

  sodium at oms in anot her cont ainer  of  the same weight .   

   (a) Whose cont ainer  is heavier ? 

  (b)  Whose cont ainer  has mor e number  of  at oms? 

  a) 1 mole of  car bon at oms = 12g 

   5 moles of  car bon at oms = 12 x 5 = 60g  

  1 mole of  Na = 23 g 

  5 moles  of  Na = 23  x 5 = 115 g 

  Thus, Kr ish’s cont ainer  is heavier  t han t hat   of  Raunak. 

  b)  Bot h t he cont ainer s have same number  of  at oms as bot h have t he same number  of  

moles and bot h element s ar e mono at omic. 

22.  Fill in the missing data in t he Table 

Species ࡴ૛O Cࡻ૛ Na at om MgC࢒૛ 

Pr oper t y     

No. Of  moles 2 - - 0.5 

No. Of  par t icles - 3.011 x 10ଶଷ - - 

Mass 36 g - 115 g - 

 

 

 1 mole of  ଶO = 1 x 2 + 16 = 18 gܪ 

  2 mole of  ଶO = 2 x 18 = 36 gܪ 

  2 moles of ଶO contܪ  ains = 2 x 6.022 x  10ଶଷ = 12.044 x 10ଶଷ molecules 
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 1 mole of  ଶ = 12 + 2 + 16 = 44 gܱܥ 

 0.5 mol of  Cܱ  ଶ = 44 x 0.5  = 22 g 

 1 mole of  Cܱ  ଶ will cont ains  6.022 x  10ଶଷ molecules 

 0.5 mol of  Cܱ  ଶ will cont ain 0.5 x   6.022 x  10ଶଷ  = 3.011 x 10ଶଷ molecules 

  1 mole of  Na = 23g 

  5 moles of  Na = 23 x 5 = 115g 

  1 mole of  Na = 6.022 x 10ଶଷ at oms 

  5 moles of  Na = 5 x 6.022 x 10ଶଷ = 30.110 x 10ଶଷ  at oms 

  1 mole of  ଶ = 24 + 2 x 35.5 = 24 + 71 =95g݈ܥ݃ܯ 

  0.5 mole of  ଶ = 0.5 x 95 = 47.5g݈ܥ݃ܯ 

  1 mole of  ଶ = 6.022 x 10ଶଷ݈ܥ݃ܯ 

  0.5 mole of ଶ = 0.5 x 6.022 x 10ଶଷ = 3.011 x 10ଶଷ f݈ܥ݃ܯ  or mula unit s. 

Species ࡴ૛ ࡻ࡯ ࡻ૛  Na at om ࢒࡯ࢍࡹ૛  

No. Of  moles 2 0.5 5 0.5 

No. Of  Par t icles 12.044 x ૚૙૛૜ molecules 3.011 x 10ଶଷ 30.110 x 10ଶଷ 3.011 x 10ଶଷ 

Mass 36g 22g 115g 47.5g 

23.  The visible universe is est imat ed t o contain ૚૙૛૛ st ars.  How many moles of  st ars are

   present  in the visible universe? 

  Number  of  moles of  st ar s = 
ଵ଴మమேಲ  = 

ଵ଴మమ଺.଴ଶଶ ௫ ଵ଴మయ 
  = 0.167 x 10ିଵ = 0.0167 mole. 

24.  What  is t he SI  pref ix f or each of  t he f ollowing mult iples and sub- mult iples of  a unit? 

  (a) ૚૙૜   (b) ૚૙ି૚    (c) ૚૙ି૛ 
  (d) ૚૙ି૟    (e) ૚૙ିૢ   (f ) ૚૙૚૛ 
  (a) ݋݈݅ܭ   (b) deci (c) cent i 

  (d) micr o    (e) nano (f ) pico 
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25.  Express each of  the f ollowing in kilograms: 

  (a) 5. 84 x ૚૙ି૜mg  (b) 58. 34g (c) 0. 584 g (d) 5. 873 x ૚૙ି૛૚ࢍ 

  (a) 5.84 x 10ିଷmg x 10ି଺ = 5.84 x 10ିଽ kg 

   [∵ 1 ݉ ݃ =  10ିଷ ݃ =  10ି଺݇݃]  

  (b) 58.34 g x 10ିଷ kg = 5.834 x 10ିଶ kg 

   [∵ 1 ݃ =  10ିଷ  ݇ ݃]  

  (c) 0.584 g  = 0.584 x 10ିଷ kg = 5.84 x 10ିସ kg 

  (d) 5.873 x 10ିଶଵ g x 10ିଷ  = 5.873 x 10ିଶସ kg 

26.  Compute the dif f erence in masses of  ૚૙૜  moles each of  magnesium at oms and   

 magnesium  ions.  

  (Mass of  an elect r on = 9.1 x ૚૙ି૜૚ࢍ࢑)     [HOTS] 

  Mg                                 ݃ܯଶା              +                2௘̅ 
  1 mole                    1 mole 2 mole   

  1000 moles            1000 moles 2000 moles 

  1 elect r on weighs = 9.1 x ૚૙ି૜૚ࢍ࢑ 

     ∵ ૚૙૛૜  electݔ 6.022 ݔ 2000 r ons weigh+- 

  = 9.1 x  10ିଷଵx 2000 x 6.022 x 10ଶଷ kg 

  = 109.6004 x 10ିହ  ݇ ݃ =  10ିଷ.kg ݔ 1.096004

27.  Which has more number of  at oms? 

  100 g of ૛  or 100 g ofࡺ   ૜ࡴࡺ 

  1 mole  of  ଶܰ = 28 g 

  28 g of  ଶܰ  = 1 mole 

  100 g of  ଶܰ = 
ଵଶ଼ x 100 = 

ଶହ଻  moles 

  = 
ଶହ଻  x 6.022 x 10ଶଷ x 2 at oms  

               =
 ଷ଴ଵ.ଵ଴଴଻   ܺ 10ଶଷ at oms 

    = 43.01  ܺ 10ଶଷ at oms 

        = 4.30 ܺ 10ଶସ at oms 
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  1 mole of  NHଷ = 17 g 

           17 g of  ଷ = 1 moleܪܰ 

  100 g ܰܪଷ = 
ଵଵ଻ x 100 mole 

   
ଵ଴଴ଵ଻  ܺ 4 x 6.022 x 10ଶଷ at oms 

   = 
ଶସ.଴଼଼ଵ଻   x 10ଶହ  at oms 

    1.417 x 10ଶହ  at oms 

  Ther ef or e 100 g of ଷ contܪܰ  ains mor e number  of  at oms. 

28.  Compute the number of  ions present  in 5. 85 g of  sodium chloride.  

  Na  Nܽା   +        ݁ ି    

 1 mole of    Nacl = 23   + 35.5 = 58.5 g                                                                                                 

 58.5 g of  Nacl = 1 mole   

 5.85 g of  Nacl = 
ଵହ଼.ହ x 5.85 = 0.1 mol 

 1 mole of  Nacl of  gives 2 moles of  ions 

 0.1 mol of  Nacl gives 2  x 0.1 =0.2 mol 

 = 0.2 x x 6.022 x 10ଶଷ ions = 1.2044 x  10ଶଷ ions 

29.  A gold sample contains 90% of  gold and t he rest  copper.  How many at oms of  gold are       

 present  in one gram of  this sample of  gold? 

 Amount  of  gold in 1g of  90% pur e gold 

 = 
ଵ ௫ ଽ଴ଵ଴଴ = 0.9݃ 

 1 mole of  Au = 197g 

 1 mole of  Au = 6.022 x 10ଶଷ   at oms 

0.9 g of  gold  cont ains 
଺.଴ଶଶ ୶ ଵ଴మయ ௑ ଴.ଽଵଽ଻   

= 2.75 X 10ଶଵ  ܽ  ݏ݉݋ݐ
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30.  What  are ionic and molecular compounds? Give examples 

I onic compounds ar e t hose compounds which ar e solid and f or m ions in aqueous solut ion, 

 have high melt ing and boiling point s, do not  conduct  elect r icit y in solid st at e but  

 conduct  elect r icit y in molt en st at e or  in aqueous solut ion, e.g.NaCl, KCl, MgO, Cao, et c., 

Molecular compounds may be solids, liquids or  gases, do not  f or m ions in aqueous 

 solut ion, have low melt ing and boiling point s, do not  conduct  elect r icit y e.g. 

ଷ,  etܪܲ,ଷܪܰ,ସ݈ܥܥ,ସܪܥ  c., 

31.  Comput e t he dif f erence in masses of  one mole each of  aluminium at oms and one mole

 of  it s ions (Mass of  an elect ron is 9. 1 x ૚૙ି૛ૡ ࢍ) [HOTS] 

  Which one is heavier? 

 Al   ݈ܣଷା      + 3௘ି  

 1 mole  1 mole  3 mole 

 Mass of  1 elect r on = 9.1 x 10ିଶ଼ g 

Mass of  3 x 6.022 x 10ଶଷ  

= 9.1 x 10ିଶ଼  x 3 x 6.022 x 10ଶଷ  

Mass of  3 miles of  elect r ons = 164.400 x 10ିହ  g 

= 0.00164 g 

Molar  mass of  ଷା ions = 27 – 0.00164 g݈ܣ 

= 26.9984g ݉ି݈݋ଵ  

Dif f er ence in mass bet ween Al and ݈ܣଷା = 0.00164 g 

32.  A silver ornament  of  mass ‘m’ gram is polished wit h gold equivalent  t o 1% of  t he mass 

of  silver.  Compute t he rat io of  the number of  at oms of  gold and silver in t he 

ornament  [HOTS] 

 Mass of  gold in t he or nament  

 = m x 
ଵଵ଴଴ =  

௠ଵ଴଴  = 0.01 ݉  ݃  ݉ܽݎ

 108 g of  Ag cont ains 6.022 x 10ଶଷ  at oms 

m gr am of  Ag cont ains 
଺.଴ଶଶ ୶ ଵ଴మయଵ଴଼  x m 

= 
௠ଵ଴଴  = 6.022 x 10ଶଷ  atoms 

197 g of  Au cont ains 6.022 x 10ଶଷ  at oms 
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= 
௠ଵ଴଴  ݃ ܿ ݑܣ ݂݋  ଺.଴ଶଶ ୶ ଵ଴మయଵଽ଻ ݏ݊݅ܽݐ݊݋  ݔ 

௠ଵ଴଴ at oms 

Rat io of  number  of  at oms of  gold and silver  = Au : Ag 

= 
଺.଴ଶଶ ୶ ଵ଴మయଵଽ଻  ݔ 

௠ଵ଴଴ : ଺.଴ଶଶ ୶ ଵ଴మయ ௫ ௠ଵ଴଼  

= 108 : 19700 = 1 : 182.41 

33.  A sample of  et hane (࡯૛ࡴ૟) gas has the same mass as 1. 5 x ૚૙૛૙ molecules of  met hane

,(૝ࡴ࡯)    How many ࡯૛ࡴ૟ molecules does the sample of  gas cont ain? 

 1 mole of  ସ = 16gܪܥ 

1 mole of ସ  contܪܥ  ains 6.022 x 10ଶଷ  molecues 

6.022 x 10ଶଷ  molecules of  ସ has mass = 16gܪܥ 

1.5 x 10ଶ଴ molecules of  ସ has massܪܥ 

= 
ଵ଺଺.଴ଶଶ ୶ ଵ଴మయ x 1.5 x 10ଶ଴ g 

Now, 1 mole of  ଺ = 6.022 x 10ଶଷ  moleculesܪଶܥ 

30 g of ଺ contܪଶܥ  ains 6.022 x 10ଶଷ  moles 

 ∴  
ଵ଺ ௫ ଵ.ହ ௫ ଵ଴షయ଺.଴ଶଶ  g of ଺ contܪଶܥ  ains 

= = 
଺.଴ଶଶ ୶ ଵ଴మయଷ଴  ݔ 

ଵ଺ ୶ ଵ.ହ ୶ଵ଴షయ଺.଴ଶଶ  

= 
ଶସଷ଴ 10ଶ଴ ݔ  =  10ଶ଴ ݔ 0.8

= 8 x 10ଵଽ  molecules 

34.  Fill in the blanks” 

 a) I n a chemical react ion,  the sum of  t he masses of  t he reactant s and product s 

  remains unchanged.  This is called _________.  

 b) A group of  at oms carrying a f ixed charge on t hem is called _________.  

c) The f ormula unit  mass of ,૛ is _________ [ Ca=40u(૝ࡻࡼ)૜ࢇ࡯   P=31 u,  O = 16 u]  

d) Formula of  sodium carbonat e is  _________.  And t hat  of  ammonium sulphat e is 

        _________.  

a) Law of  conser vat ion of  mass 

b) Polyat omic ions [r adicals] 
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c) 40 x 3 + 2 x 31 + 8 +16 = 120 + 62 + 128 = 310 u 

d) ܰܽଶܱܥଷ ; (ܰܪସ)ଶܵ ସܱ 
35.  Complet e the f ollowing crosswor4d puzzle by using t he name of  t he chemical elements.  

 Use  the data given in Table.  

  1             

               

2               

               

   4            

 3         6     

               

   5            

               

             8  

       7        

               

               

Across 

2. The element  used by Rut her f or d dur ing his ∝ – scat t er ing exper iment  (4) 

3.  An element  which f or ms r ust  on exposur e t o moist  air  (4) 

5. A ver y r eact ive non-met al st or ed under  wat er  (10) 

7. Z inc met al when t r eat ed wit h dilut e hydr ochlor ic acid pr oduces a gas of  t his element  

     which when t est ed wit h bur ning splint er  pr oduces a pop sound (8) 

Down 

1. A whit e lust r ous met al used f or  making or nament s and which t ends t o get  t ar nished 

     black in t he pr esence of  moist ur e (6) 

4. Bot h br ass and br onze ar e alloys of  t he element  (6) 

6. The met al which exist s in t he liquid st at e at  r oom t emper at ur e (7) 

8. An element  wit h symbol Pb (4) 
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Across 

 2. GOLD 3. I RON 5. PHOSPHORUS 7. HYDROGEN 

Down 

 1. SI LVER 4. COPPER 6. MERCURY  8. LEAD 
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36.  (a) I n t he given crossword puzzle,  names of  11 element s are hidden,  t he symbols of

   t hese element s are given below.  Complete the puzzle 

1.  C  2.  H  3.  Ar  4.  O  5.  Xe  6.  N  

 7.  He  8.  F  9.  Kr  10.  Rn   11.  Ne 

 

 

 

 

 

 

b) I dent if y the t ot al number of  inert  gases,  t heir names and symbols f rom t his 

 crossword puzzle.  

1. Cl – CHLORI NE  2. H – HYDROGEN    3. Ar  – ARGON   

4. O – OYGEN   5. Xe – XENON  6. N – NETROGEN 

7. He – HELI UM  8. F – FLUORI NE  9. Kr  – KRYPTON 

10. Rn – RADON  11. Ne - NEON 

 

            1        

            2        

                    

                    

           3         
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(b) Helium (He), Neon (Ne), Ar gon (Ar ), Kr ypt on (Kr ), Xenon (Xe), and Radon (Rn)  

 ar e six iner t   gases. 

37.  Write t he f ormulae f or the f ollowing and calculat e the molecular mass f or each one of

 t hem.  

 a) Caust ic pot ash  b) baking powder 

 c) Lime st one   d) Caust ic soda 

 e) Et hanol   f ) Common salt  

 

 a) Caust ic pot ash is ܪܱܭ,  Molecular  mass  

  = 39 + 16 + 1 = 56 u 
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 b) Baking powder  is ܱܰܽܥܪଷ Molecular  mass 

= 23 + 1 + 12 + 48 = 84 u 

 c) Lime st one is ܱܥܽܥଷ Molecular  mass 

  = 40 + 12 + 48 = 100 u 

 d) Caust ic soda is NaOH, Molecular  mass 

  = 23 + 16 + 1 = 40 u 

 e) Et hanol is ܥଶܪହܱܪ Molecular  mass 

  = 24 + 5 + 16 +1 = 46 u 

 f ) Common salt  is NaCl, Molecular  mass 

  = 23 + 35.5 = 58.5 u 

38.  I n phot osynt hesis,  6 molecules of  carbon dioxide combine with an equal number of  

 wat er  molecules t hrough a complex series of  react ions t o give a molecule of  glucose 

 having a molecular f ormula ࡯૟ࡴ૚૛ࡻ૟. How many grams of  wat er would be required t o 

 produce 18 g of  glucose? Comput e the volume of  water so consumed,  assuming t he 

 densit y of  wat er t o be 1 g ି࢓ࢉ૜ [HOTS] 

+ ଶܱܥ6   ଶܱܪ6 
஼௛௟௢௥௢௣௛௬௟௟ௌ௨௡௟௜௚௛௧ ଵଶܱ଺ܪ଺ܥ   +  6ܱଶ 

                                          (Glucose) 

 Molar  mass of  ଵଶܱ଺ܪ଺ܥ 
= 6 x 12 x 12 x 1 + 6 x 16 

= 72 + 12 + 96 = 180 g ݉ି݈݋ଵ 
180 g of ଵଶܱ଺  needs 108 g ofܪ଺ܥ    ଶܱܪ 

18 g of  ଵଶܱ଺  needsܪ଺ܥ 
ଵ଴଼ଵ଼଴ x 18 

= 10.8 g of  ଶܱܪ 

Volume of  wat er  = 
ெ௔௦௦ ௢௙ ௪௔௧௘௥஽௘௡௦௜௧௬ ௢௙ ௐ௔௧௘௥ = 

ଵ଴.଼  ௚ଵ ௚ ௖௠షయ 
Volume of  wat er  = 10.8 ܿ݉ଷ 


