List of Answers
Chapter 2
	Question no.
	Answer(s)

	28
	(a) 5 protons, 5 electrons and 6 neutrons

(b) 14 protons, 14 electrons and 14 neutrons

(c) 3 protons, 3 electrons and 4 neutrons

(d) 18 protons, 18 electrons and 22 neutrons
(e) 9 protons, 9 electrons and 10 neutrons

	29
	(a) 39; 19
(b) 12; 6

(c) 9; 4

	37
	           28.11

	38
	           63.62

	44
	           107.98

	45
	           152.04; europium (Eu)

	46
	           207.24

	47
	(a) 16
(b) 18

(c) No, because they have different atomic numbers.

	48
	      (d) 79.90

	49
	(a) 5 protons, 6 neutrons and 5 electrons
(b) 10.81

	50
	(a) 24
(b) 50; 52; 53; 54

(c) 24, 26, 24; 24, 28, 24; 24, 29, 24; 24, 30, 24

(d) 52.06


Chapter 3
	Question no.
	Answer(s)

	19
	15.78 years


Chapter 4

	Question no.
	Answer(s)

	20
	(a) -21.76; -5.44; -2.42; -1.36; -0.87

(c) 16.32; 2; 1


Chapter 6
	Question no.
	Answer(s)

	5
	(a) NaCl
(b) K2O
(c) MgBr2
(d) CaO
(e) Al2O3

	6
	(a) Al(OH)3
(b) CaCO3
(c) Mg(NO3)2
(d) NaHCO3
(e) K2SO3
(f) Al2(SO4)3

	8
	(a) BeCl2
(b) HF
(c) CaCl2
(d) H2S

	43
	(a) K2O
(b) LiF
(c) MgO
(d) AlF3
(e) CaBr2
(f) K2CO3
(g) Al(OH)3
(h) Na2SO4
(i) Mg(NO3)2
(j) KHCO3

	45
	(a) H2S
(b) CaF2
(c) HF
(d) BeCl2
(e) SiS2


Chapter 8
	Question no.
	Answer(s)

	9
	70 cm3

	10
	(a) 560 cm3
(b) 280 cm3

	11
	(a) 6 X 1023
(b) 1.5 X 1023
(c) 3 X 1024
(d) 1.2 X 1023
(e) 4.5 X 1023
(f) 1.2 X 1024

	12
	(a) 1.2 X 1024
(b) 1.8 X 1023
(c) 3 X 1022
(d) 4.5 X 1023
(e) 1.2 X 1025
(f) 6 X 1022

	13
	(a) 2.4  X 1024
(b) 5.4 X 1023
(c) 9 X 1022
(d) 2.25 X 1024
(e) 4.8 X 1025
(f) 1.2 X 1023

	14
	           0.015 moles

	15
	(a) 40 
(b) 0.0025 
(c) 1.5 

	16
	(a) 11.2

(b) 0.56 
(c) 67.2

	17
	(a) 1120

(b) 2800

(c) 156800

	18
	(a) 2

(b) 0.05

(c) 0.025

(d) 0.05

(e) 0.0025

	19
	(a) 34

(b) 16

(c) 17

(d) 58

(e) 180
(f) 342

(g) 46

	20
	(a) 224 g
(b) 13.2 g
(c) 3.5 g

(d) 58.5 g

(e) 20 g

	21
	(a) 0.25
(b) 2

(c) 3

(d) 0.13

(e) 0.5

	22
	(a) 7.5 X 1021
(b) 6 X 1022

	23
	(a) 7.5 X 1022
(b) 4.2 X 1023

	24
	(a) 2.8

(b) 67.2

(c) 11.2

(d) 5.6

(e) 44.8

	25
	(a) 6 X 1024
(b) 1 X 1023 
(c) 6 X 1022
(d) 3 X 1022
(e) 3 X 1022

	26
	(a) 0.21
(b) 0.05

(c) 96

(d) 2.3

(e) 5.48

	27
	497.11 litres

	28
	500.45 cm3

	29
	224.43 cm3

	30
	90 litres.

	36
	80.22

	37
	(a) 6766.74 litres
(b) 277.91 moles

	38
	42

	39
	32.66

	41(b)
	(i) SO2 : H2S = 1 : 2
(ii) SO2 + 2H2S ( 3S + 2H2O

	44 (a)

     (b)

     (c)

     (e)

     (f)
	(i) 32 g

(ii) 64 g

16 g

0.13 moles
7.5 X 1022 molecules
2.8 litres

	45
	(a) 0.25 moles

(b) 5.6 litres
(c) 1.5 X 10 23 molecules 

	46
	(a) 17 g

(b) 0.213 g
(c) 7.5 X 1021 molecules

	47
	13 g

	48
	(a) 0.05 moles
(b) 10 moles

	49
	(a) 6 g; 1.2 X 1023 molecules
(b) 4.48 litres

(c) 2.24 litres

	50 (b)
	(i) 33.68 cm3
(ii) 77.44 cm3
(iii) 2103.08 litres
(iv) 40.76 cm3

	51
	(c) 44.96


Chapter 9
	Question no.
	Answer(s)

	1
	            (a) CH2
(b) C12H22O11
(c) HO
(d) CO2
(e) CH

(f) CH2O

	2
	CH4

	3
	C3H8O

	4
	CH2O

	5
	(a) FeO
(b) Fe2O3
(c) Fe3O4
(d) NO

(e) NO2
(f) CuSO4
(g) Cu2SO4
(h) HNO2


(i) HNO3

	6
	AlCl3

	7
	VO2

	8
	CuO

	9
	PbI2

	10
	CON2H4

	11
	C6H12O6

	12
	C7H16

	13
	C4H8O2

	14
	C6H12O2

	15
	C6H12O6

	16
	26.17%

	17
	46.67%

	18
	35%

	19
	52.17%

	20
	(a) 21.21%
(b) 23.48%

	21
	(a) H = 2.04%

S = 32.65%
O = 65.31%

(b) Na = 57.5%

     O  = 40%

    H = 2.5%

(c) Na = 39.32%

     Cl = 60.68%

(d) Na = 43.4%

     C = 11.32%

    O = 45.28%

(e) K = 24.68%

    Mn = 34.8%

   O = 40.5%

(f) Na = 27.38%

     H = 1.19%

    C = 14.28%

     O = 57.14%

 (g) Ag = 63.53%
     N = 8.24%

   O  = 28.24%

(h) N=82.35%

      H  = 17.65%

(i) Ca = 54.05%

     O = 43.24%

     H = 2.7%

(j) K = 38.61%

     N = 13.86%

      O = 47.52%

	23
	(a) C3H8
(b) C3H8

	24
	(a)MgCl2 + 2AgNO3 → Mg(NO3)2 +2AgCl
(b) N2 + 3H2 → 2NH3

(c) Fe + 2HCl →FeCl2 + H2
(d) 4Al + 3O2 → 2Al2O3

(e) H2SO4  +2NaOH → Na2SO4 +2H2O

(f) C4H10 + 6 12O2 →  4CO2 + 5H2O

(g) 2Al + 3Cl2 → 2AlCl3

(h) H2 + Cl2 → 2HCl
(i) Ca(OH)2 + CO2 → CaCO3 + H2O

(j) ZnS + 112O2 →  ZnO + SO2
(k) (NH4)2Cr2O7 → Cr2O3 + 4H2O + N2



	25
	2.5 moles

	26
	(a) 1.5 moles
(b) 1 mole

	27
	25 moles

	28
	5 moles

	29
	10 g

	30
	20.25 g  

	31
	44.8 l

	32
	86.4 g Ag  

4.48 litres O2

	33
	14 litres O2
15.5 g P.

	34
	19 g Cr2O3 
2.8 l N2

3 X 1023 molecules H2O

	35
	11.7 g NaCl
4.48 l NH3

	36
	7.1 g
1.12 l

	37
	      0.3 moles

	38
	0.075 moles

	39
	68.03 %

	 40
	37.60 %

	41
	79.92%

	42
	36.37%

	43
	Na2CO3

	44
	C3H6O2

	45
	C8N4O2H10

	46
	(a) 60%

(b) 4.44%

(c) 35.55%

	47
	(a) 0.1 moles
(b) 14.2 g

(c) 2.24 l

(d) 6 X 1022 molecules

(e) 9.8 g

	48
	(a) 33.6 l
(b) 27 g
(c) 6 X 1023 molecules

	49
	(a) 0.054 moles

(b) 18.51%

	50
	(b) Ethanol

(c) 44.80%

	51
	(a) Sodium dichromate

(b) 24.64%


Chapter 11

	Question no.
	Answer(s)

	5
	(a)3.65 g l–1
      (b) 5.3 g l–1
      (c) 2 g l–1
(d) 0.56 g l–1
(e) 12.6 g l–1

	6
	0.45 mol l-1

	7
	0.04 mol l-1

	8
	0.4 mol l-1

	9
	0.5 mol l-

	10
	1.52 mol l-1

	11
	1.4 g

	12
	0.2 g

	13
	0.00125

	14
	0.0003

	15
	0.005

	16
	0.64 p.p.m.

	17
	2.5% (w/v)

	18
	1.6% (w/v)

	19
	11% (v/v)

	20
	8% (w/w)

	21
	22.5 cm3

	22
	25 cm3

	26
	0.05 mol l-

	27
	0.004 mol l-1  

	28
	50 cm3   

	29
	50 cm3   

	40
	0.11 mol l-1

	41
	 0.078 mol l-1

	42
	0.009 mol l-1

	43
	10 cm3

	44
	20 cm3

	45
	31.25 cm3

	46
	(a) 0.003 moles
(b) 0.0015 moles
(c) 0.0625 mol l-1

	47
	(a) 0.0025 moles
(b) 0.0025 moles
(c) 0.0025 moles
(d)  0.1 mol l-1

	48
	0.022 g

	49
	0.043 g

	50
	(a)0.83 M
(b) 4.98%

	51
	(a)(i) 11.64 g l-1
    (ii) 0.12 mol l-1
(b) 97 g mol-1

	52
	(a) 0.045 mol l-1
      (b)  x = 9.7
(c) 62.14%

	53
	(a) 0.26 mol l-1
(b) 14.6 g l-1

	54
	(a) 0.08 mol l-1
(b) 2.92 g l-1

	56
	(a)0.044 mol l-1
(b) 4.66 g l-1
 

	57
	160 cm3

	58
	25 cm3

	59
	(a) 0.0025 moles
(b) 0.00125 moles
(c) 0.045 mol l-1

	60
	(a) 0.093 mol l-1  
(b) 3.39 g l-1   


Chapter 12

	Question no.
	Answer(s)

	1
	(a) +7

(b) +6

(c) +4

(d) -1

(e) +2

(f) +6

(g) 0

(h) +3

(i) +6

(j) +2

	2
	(a) Al +3; O –2
(b) Na +1;  H –1
(c) H +1;
N +5;
O –2

(d) K +1;
Cr +6;
O –2

(e) Co +1;
O –2

(f) Fe +2;
O –2

(g) N –3;
H +1

(h) 0

(i) Mg +2; N +5;
O –2

(j) P +5;
O –2

(k) +3

(l) O +2;
F –1

(m) H +1;
O –1

(n) Na +1;
B +3;
O –2

(o) C +3;
O –2

(p) C 0; H +1; O –2

(q) K +1;
H +1;
S +6;
O –2

(r) Cr +3;
S +6;
O –2

(s) Fe 8/3;
O –2

(t) Co +3;
F –1

	3
	(a) Copper(II) chloride

(b) Copper(I) chloride

(c) Chromium(III) oxide

(d) Titanium(IV) chloride

(e) Titanium(II) chloride

(f) Vanadium(V) oxide

(g) Nickel(I) nitrate-6-water

(h) Nickel(II) sulfate

(i) Potassium manganate(VII)

(j) Potassium chromate(VI)

	4
	(a) CrCl3
(b) MnO2
(c) FeCl2
(d) NiS

(e) CoCl2
(f) FeSO4.7H2O
(g) Cu(NO3)2.3H2O

(h) Na2Cr2O7
(i) AgNO3
(j) Cu2SO4

	5
	(i) (a) C (b) O

(ii) (a) Na (b) F

(iii) (a) Zn (b) H

(iv) (a) P (b) Cl

(v) (a) S (b) O

(vi) (a) C (b) O

(vii) (a) H (b) Cu

	6
	(i) Redox reaction (a) Sn  (b) N (c) N  (d) Sn

(ii) Not a redox reaction  
(iii) Redox reaction (a) Fe  (b) Cl  (c) Cl (d) Fe

(iv) Redox reaction (a) Cl  (b) Cl (c) Cl (d) Cl
(v) Not a redox reaction  
(vi) Not a redox reaction  
(vii) Redox reaction (a) As (b) I (c) I (d) As

	7
	(a) MnO4- +  5Fe2+ +  8H+  →  Mn2+ +  5Fe3+   + 4 H2O

(b) Cr2O72- + 3CH3OH  +  8H+    →  2Cr3+  +  3HCHO  +  7H2O
(c) 4ClO3-  +  C6H12O6  →  4Cl-  +  6CO2  +  6H2O

(d) 4NO3- + C → 4NO2 + CO2 + 2O2-
(e) 2Cr2O72- + 3S  +  2H+    →   2Cr2O3  + 3SO2  + 2OH-
(f) 4MnO4-  +  5C2H5OH  +  12H+    →  4Mn2+ +  5CH3COOH   +  11H2O



	8
	(a) 2Cr2O72-  +  3C2H5OH  +  16H+    → 4 Cr3+ +  3CH3COOH   +  11H2O; Oxidising agent: Cr; Reducing agent: C
(b) 2MnO4-  +  5H2O2  +  6H+    →  2Mn2+ +  5O2   +  8H2O

Oxidising agent: Mn; Reducing agent: O

	9
	0.0023 mol l-1

	10
	(a) 0.00225 mol l-1 

(b) 0.36 g l-1

	11
	(a) 0.0462 g 
(b) 12.83%

	12
	10 cm3

	13
	 0.017 mol l-1

	14
	0.0049 mol l-1

	15
	(a) 0.037 mol l-1 
(b) 0.37 mol l-1
(c) 2.76%

	16
	(a) (i) +4 (ii) +6 (iii) +4 (iv) +6
         (b) (i) +4 (ii) +5 (iii) +2 (iv) -3

	17
	(b) (i) +6 (ii) +7

	18
	(a) Redox reaction; Ca;  F 

(b) Not a redox reaction  

(c) Not a redox reaction  

(d) Redox reaction; S;  I 

(e) Redox reaction; S;  Mn

(f) Redox reaction; Fe;  N 

	21
	Redox reaction; O
Redox reaction; O

Redox reaction; S

Cr2O72-  +  6Cl- +  14H+  →  2Cr3+ +  3Cl2   +  7H2O

	22 (i)
	(i) 0.01 mol l-1 (ii) 1.58 g l-1

	23
	(f) 0.0518 g Fe . 

	24
	(g) (i) 0.0885 mol l-1 (ii) 13.98 g l-1

	25
	(e) concentration of hypochlorite = 0.621 M; 4.63% w/v


Chapter 13
	Question no.
	Answer(s)

	51
	–115.08 kJ mol-1

	64
	–1559.7 kJ mol-1  

	65
	–1299.8 kJ mol-1

	66
	–103.7 kJ mol-1

	98
	–115.08 kJ mol-1

	100
	. –2877 kJ mol-1

	101
	–1299.8 kJ mol-1

	102
	–250.1 kJ mol-1


Chapter 14

	Question no.
	Answer(s)

	3
	(b) 132 seconds 
(c) 55.2 cm3  
(e) 180 seconds.

(h) 0.29 cm3 sec-1  

	25
	(a)

Time (min)

0

1

2

3

4

5

6

7

Mass (g)

129.63

129.41

129.29

129.19

129.13

129.10

129.10

129.10

Loss of mass (g)

0

0.22

0.34

0.44

0.50

0.53

0.53

0.53

(e) 0.285 g.

(f) 142.8 seconds.

(g) 300 seconds.


Chapter 16

	Question no.
	Answer(s)

	63
	(b) 40.82%

	64
	(b) 70.83%

	65
	(b) 35.17%

	66
	(b) 71.43%


Chapter 18

	Question no.
	Answer(s)

	9
	19.44 l2 mol-2

	10
	0.9 mol l-1

	11
	1

	12
	3.02

	13
	[PCl5] = 1.96 mol l-1; [PCl3] = 8.04 mol l-1 = [Cl2]

	14
	[H2] = 0.11 mol l-1 = [CO2]; [CO] = [H2O] = 0.14 mol l-1

	15
	1 mole each of CH3COOH and C3H7OH; 2.5 moles each of CH3COOC3H7 and H2O

	16
	[C6H5COOH] =  0.13 moles l-1;  [C2H5OH] = 2.13 moles l-1;                  [C6H5COOC2H5] =  0.87 moles l-1; [H2O] = 0.87 moles l-1     

	24
	(b) 64

	25
	(c) (i) 0.17 (ii) 0.33

	26
	(b) 1.5 
(d) (i)  0.0303 moles of  NO2;  0.0075 moles of  SO2,; 0.0225  moles each of NO and SO3 (ii) 2.23

	27
	(b) 1
(c) 7.39 moles of  Br2; 1.39  moles of  Cl2;  3.21 moles of  BrCl
      (e) 1


Chapter 19

	Question no.
	Answer(s)

	7
	(a) 1

(b) 0.82

(c) 3.30
(d) 2.70
(e) 1.40

	8
	(a) 0.0001 M

(b) 0.000001 M

(c) 0.000032 M

(d) 0.0016 M

	11
	(a) 3

(b) 1.70
(c) 4.40
(d) 0

	12
	1

	13
	1

	14
	(a) 11

(b) 12.70
(c) 12.78

(d) 11.48

	15
	12.30

	16
	13.20

	18
	1.27 x 10-4

	19
	1.28 x 10-4

	20
	(a) 3.37

(b) 1.90
(c) 3.59
(d) 2.16
(e) 2.47

	21
	2.52

	22
	2.55

	24
	4.5 x 10-5

	25
	(a) 10.13
(b) 11.63
(c) 11.47
(d) 8.35

(e) 11.53

	26
	11.43

	27
	11.58

	31
	(a) 11

(b) 0.70

	32
	(a) 12.48

(b) 11

	34
	(b) 3.44

	35
	(b) 10.28

	37
	(d) 1.94

	38
	(c) 2.05


Chapter 21

	Question no.
	Answer(s)

	16
	15.7 p.p.m

	21
	60 p.p.m.

	24
	94 p.p.m.

	33
	204 p.p.m. CaCO3

	36
	8 p.p.m.

	40 
	(b) (i) 160 p.p.m.
(ii) 420 p.p.m.

	41
	9.6 p.p.m.

	42
	(a) 10 p.p.m.
(b) 6 p.p.m.
(c) 4 p.p.m.

	43
	272 p.p.m. CaCO3

(a) 100 p.p.m. CaCO3

(b) 172 p.p.m.

	45
	1.6 p.p.m.

	47
	(a) 150 p.p.m. CaCO3
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