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Read all the relevant information attentively. It will enhance your

 

          ability in answering similar but more important questions.
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By the end of this chapter you will be able to (

1.
do the simple mathematical calculations using the concept of mole.  
2.
prepare solutions of certain density. 
3.
determine the percent composition of elements present in the compounds using the given data. 
4.
determine the empirical and atomic formula using the percent composition. 

5.   
write chemical equations and balance the equation using symbol, formula and valency of elements and radicals. 

[image: image33.wmf]6.
solve mass related mathematical problems of reactant and product from the quantitative significance of chemical reaction. 

7.  
calculate the percent composition of lattice water of copper sulphate. 

8.   
do the measurement of the chemical substances using balance. 
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1.
What is the volume of 2gm hydrogen in standard condition?

a
2.24L
b
11.2L

[image: image37.wmf]
c
22.4L
d
44.8L

eq \o((,c)
[image: image38.wmf]More information about this question
·  No. of molecules in 2gm of hydrogen gas – 6.02 × 1023
·  Mass of each hydrogen gas – 3.32 × 10-24
· 6.02 × 1023 molecules of hydrogen gas occupy – 22.4L
2.
 Which is the formula of calcium phosphate?

a
 CaPO4
b
 Ca(PO4)2

c
 Ca2(PO4)3
d
 Ca3(PO4)2

eq \o((,d)
More information about this question
·  Mass of calcium phosphate – 310g
·  No. of molecules in 230g of Ca(PO4)2 – 6.02 × 1023
·  No. of atoms in calcium phosphate – 11
Answer questions 3 and 4 on the basis of the stem below:
5gm hydrogen gas is passed on to 75 gm chlorine gas.
3.
How many of chlorine atoms are used in the reaction in the stem?

a
1.27 × 1024
b
2.54 × 1024

c
6.02 × 1023
d
6.36 × 1023

eq \o((,a)
 More information about this question
·  Mass of chlorine containing 6.02 × 1023 molecules – 71g
·  Mass of chlorine containing 1.204 × 1024 atoms – 71g
·  All primary gases including chlorine are – diatomic
4.
Which of the following collect as remains in the reaction in the stem?


a
1.44 mole H2

b
1.44 mole Cl2

c
2.89 mole H2

d
2.89 mole Cl2



eq \o((,a)
More information about this question
·  No. of molecules in 2g hydrogen – 6.02 × 1023
·  No. of atoms in 1 mol hydrogen – 1.204 × 1024
·  No. of molecules in 1.44 mol hydrogen – 8.668 × 1023
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



Answer the question no. 5 and 6 from the given information.

 eq \x(\s(1gm,   ,H2)) +  eq \x(\s(85gm,   ,Cl2))  eq \o((,(() Output
5.
What is the highest amount of Chlorine that will react with Hydrogen? [Dhaka Board 2015]

a
3.55 gm 
b
8.5 gm 
c
35.5 gm  
d
85 gm 
eq \o((,c)
6.
What is the amount of Chlorine remaining with the reactant? [Dhaka Board 2015]

a
35.5 gm 
b
39.5 gm 
c
43.5 gm 
d
49.5 gm 
eq \o((,d)
7.
What is the mass of HCl in 0.0075 mol HCl? [Dhaka Board 2015]

a
0.00274 gm 
b
0.274 gm 

c
2.74 gm 
d
27.4 gm
eq \o((,b)
8.
What is the percentage of water of crystallization in MgCl2.7H2O? [Dhaka Board 2015]

a
12.6% 
b
21.6% 
c
42.6% 
d
57.01% 
eq \o((,d)
9.
What amount of Oxygen will react with 3gm Carbon to produce Carbon dioxide (CO2)? [Dhaka Board 2015]



a
8
b
12
c
32
d
44
eq \o((,a)
10.
What is the purest chemical substance called? [Dhaka Board 2015]

a
Analor 
b
Alanar 
c
Amalgum 
d
Alumina 
eq \o((,a)
11.
What is the percentage of C in the compound Na2CO3? [Rajshahi Board 2015]

a
45.28% 
b
43.39% 
c
14.63% 
d
11.32% 
eq \o((,d)
12.
How many molecules of water is present in Gypsum? [Rajshahi Board 2015]

a
2
b
5
c
7
d
10
eq \o((,b)
Answer the questions 13 and 14 from the following stem :

[image: image3.jpg]50 gm 2 mol HCI
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13.
What is the molarity of the 500 mL solution which is made by adding water into the pot of figure-1.1? [Dinajpur Board 2015]

a
0.01M
b
0.1 M
c
0.5 M
d
1.0 M
eq \o((,a)
14.
The substances of figure 1.1 and figure 1.2 –  [Dinajpur Board 2015]

i.
react with each other to produce 22 gm CO2



ii.
react with each other and in between them CaCO3 is limiting reactant  


iii.
are same physical state in the time of reaction  


Which one of the following is correct?

a
i & ii 
b
i & iii
c
ii & iii
d
i, ii & iii
eq \o((,a)
15.
How many gram of 0.1 molar HCl is needed to neutralize the 10 mL 0.2 molar Na2CO3 solution? [Dinajpur Board 2015]

a
0.146 gm
b
1.46 gm
c
10.0 gm 
d
20.0 gm
eq \o((,a)
16.
What is the percentage of water of crystalization in gypsum? [Comilla Board 2015]

a
57.72% 
b
36.07%
c
25.45% 
d
12.83% 
eq \o((,b)
17.
Fe2O3 + HNO3 ( Fe(NO3)3 + H2O Which order of numbers will  be used for balencing the equation? [Comilla Board 2015]

a
0, 6, 2, 3
b
1, 6, 2, 3
c
2, 2, 2, 3
d
1, 6, 2, 2
eq \o((,b)
18.
Which is the limiting reactant in the reaction( [Comilla Board 2015]

 Mg + Cl2 ( MgCl2 


a
Mg 
b
Cl2
c
MgCl2
d
Mg I Cl2
eq \o((,b)
19.
How much solute needed to make 250 ml semi molar Na2CO3 solution? [Chittagong Board 2015]

a
12.50g
b
13.25g
c
13.50g
d
14.25g
eq \o((,b)
20.
What is the percentage composition of hydrogen in water? [Chittagong Board 2015]

a
11.11
b
88.89
c
22.11
d
33.33
eq \o((,a)
21.
What is the volume of 8.5g ammonia at STP? [Chittagong Board 2015]

a
10.5 Litre 
b
11.5 Litre


c
11.2 Litre 
d
11.11 Litre 
eq \o((,c)
22.
What is the percentage amount of Nitrogen in Urea? [Chittagong Board 2015]

a
36%
b
46%
c
56%
d
60%
eq \o((,b)
23.
What is the percentage composition of Sulfur in H2SO3? [Chittagong Board 2015]

a
36.02%
b
29.02%
c
39.02%
d
40.02%
eq \o((,c)
24.
How many atoms are there is sodium carbonate molecule? [Chittagong Board 2015]

a
5
b
6
c
7
d
8
eq \o((,a)
25.
How many molecule of 2 gm edible salt? [Chittagong Board 2015]

a
2.058 ( 1022
b
2.058 ( 1023

c
2.58 ( 1023
d
2.58 ( 1022
eq \o((,a)
Read the stem and answer the question 26 and 27.

20 gm Magnesium and 2.0 gm Oxygen are mixed in a suitable condition with a target of producing 40 gm. Magnesium Oxide. But the anticipated result was not obtained.

26.
How many grams of oxygen is used in the reaction of the stem? [Sylhet Board 2015]

a
1.11
b
1.22 
c
1.33
d
1.44
eq \o((,c)
27.
The reason behind not achieving the anticipated result- [Sylhet Board 2015]

i.
The valency of both Magnesium and Oxygen is 2

ii.
Magnesium is limiting reactant 


iii.
Oxygen is limiting reactant


Which one is correct?


a
i  
b
ii
c
iii
d
i, iii
eq \o((,b)
28.
How much is the volume of 17 gm of ammonia at standard condition? [Jessore Board 2015]

a
24.2L
b
22.4L


c
12.2L
d
11.4L
eq \o((,b)
29.
Observe the following reaction below :


Al + O2 (( Al2O3


How much aluminium is required to prepare 200gm aluminium oxide from the above reaction? [Barisal Board 2015]

a
143.50gm
b
105.88gm


c
104gm
d
52.94gm
eq \o((,b)
30.
How much gram of salt is required to prepare 0.25M potassium carbonate of 350 ml solution? [Barisal Board 2015]

a
8.625gm
b
7.138gm


c
6.125gm
d
4.25gm
eq \o((,a)
31.
How many number of CaCO3 molecules are there in 10 gm? [Barisal Board 2015]

a
6.02 ( 1023
b
6.02 ( 1022

c
6.02 ( 1021
d
6.02 ( 1020
eq \o((,b)
32.
What is the density of phosphine (PH3) at standard condition? [Barisal Board 2015]

a
1.52 gm/L
b
1.24 gm/L


c
0.80 gm/L
d
0.66 gm/L
eq \o((,a)
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33.
Jamal prepared 250 ml 0.1 M Na2CO3 solution in the conical flask below. How much amount of Na2CO3 is required? [Mirzapur Cadet-15]

a
1.325 g
b
2.65 g


c
5.3 g
d
10.6 g
eq \o((,b)
34.
How many atoms in 10 g NaOH? [Mymensingh Girls' Cadet-15]

a
3.12 ( 1023
b
1.505 ( 1023

c
4.515 ( 10–23
d
2.125 ( 1024
eq \o((,b)
35.
Density of CO2 at STP?  [Rajshahi Cadet-15]

a
1.96g/cm3
b
1.96g/dm3

c
1.96 Kg/dm3
d
1.96g/m3
eq \o((,b)
36.
Percent composition of Cu in CuSO4, 5H2O?

  [Rajshahi Cadet-15]

a
25.45%
b
36.07%


c
12.83%
d
57.72%
eq \o((,a)
37.
What is the number of molecules in 9 gm of water?  [Pabna Cadet-15]

a
6.023 ( 1023
b
3.01 ( 1023

c
6.023 ( 1011
d
3.023 ( 1011
eq \o((,b)
38.
49 g H2SO4 is ( [Joypurhat Girls' Cadet-15]

a
1M
b
 eq \f(1,2) M


c
2 M
d
 eq \f(2,3) M
eq \o((,b)
39.
The value of Avogadro's number is (
 [Joypurhat Girls' Cadet-15] 


a
6.023 ( 1023
b
1.66 ( 10–24

c
2.023 ( 1023
d
22.4 L
eq \o((,a)
40.
The percent of O2 in H2O molecule is ( 

[Joypurhat Girls' Cadet-15]

a
11.11%
b
12.48%


c
35.28
d
88.89%
eq \o((,d)
41.
The g. molecular mass of ethanol is ( [Rangpur Cadet-15]

a
18 g.
b
32 g.                 


c
46 g.
d
56 g.      
eq \o((,c)
42.
What is the volume of 1g. of O2 at STP? [Rangpur Cadet-15] 
 
a
0.5 L
b
0.6 L
         


c
0.7 L
d
0.8 L
eq \o((,c)
43.
What is the number of molecule of 1g. of methane? [Rangpur Cadet-15]

a
3.764 ( 1022
b
3.768 ( 1023


c
3.787 ( 1022 
d
3.897 ( 1023 
eq \o((,a)
44.
What is the composition of C in Na2CO3? 

[Rangpur Cadet-15]

a
11.02%
b
11.32%


c
11.45%
d
11.56% 
eq \o((,b)
45.
What is ratio of carbon and oxygen in carbon-di oxide? [Comilla Cadet-15]

a
3:8
b
8 :3


c
1:9
d
1:2
eq \o((,b)
46.
Water molecules associated with magnesium sulfate. Its formula is MgSO4.x H2O. Using the experimental data below, decide on the value of x. Mass of MgSO4.xH2O used - 1.687g Mass of MgSO4 after heating to drive off the water = 0.824 g, Molar mass of MgSO4 = 120.4 g/mol. 

[Comilla Cadet-15]

a
x = 7
b
x = 2


c
x = 4
d
x = 6
eq \o((,a)
47.
CO2(g) + 2NH3(g) (CO(NH2)2(s) + H2O(1)

What quantity of urea can be obtained from 679g of CO2? [Comilla Cadet-15]

a
2.00 ( 103 g urea
b
1.85 ( 103 g urea


c
1.00 ( 103 g urea
d
9.25 ( 102 g urea
eq \o((,d)
48.
How many water molecule are there in 0.20 gram blue vitriol? [Feni Girls' Cadet-15]

a
2.14 ( 1021
b
2.5 ( 1022

c
3.5 ( 1023
d
4.5 ( 1022
eq \o((,a)
49.
What is the volume of 14 gram nitrogen at STP?

 [Feni Girls' Cadet-15]

a
22.4L
b
11.2L


c
22400ml
d
2200ml
eq \o((,b)
50.
How much gram HCl will be required to neutralize completely 14.5 gram Na2CO3? [Feni Girls' Cadet-15]

a
53g
b
36.5g


c
12.5g
d
9.98g
eq \o((,d)
51.
7.5 ( 1022 carbon atoms are required for one signature. How much gram of carbon is used for this signature? [Faujdarhat Cadet-15]

a
1.5 g
b
2.5 g


c
3.5 g
d
4.5 g
eq \o((,a)
52.
Limestone (((( x(s) + y(g)


According to above reaction,


How much ml y can be prepared from 50g limestone? [Faujdarhat Cadet-15]

a
22.4 ml
b
11200 ml


c
22400
d
50600 ml
eq \o((,b)
53.
What is the molecular mass of calcium hydrogen sulphate? [Faujdarhat Cadet-15]

a
121
b
137


c
202
d
234
eq \o((,b)
54.
Percentage of carbon in the compound CaCO3  (
 [Sylhet Cadet-15]

a
10
b
11


c
12
d
13
eq \o((,c)
55.
C2H4(g) + nO2(g) = 2CO2(g) + 2H2O(g) + heat energy. In this reaction, number of mole of oxygen?  [Sylhet Cadet-15]

a
1
b
2


c
3
d
4
eq \o((,c)
56.
What is the volume 11g CO2 at S.T.P? 

[Jhenidah Cadet-15]

a
22.4 L
b
11.2 L


c
44.8 L
d
5.6 L
eq \o((,d)
57.
What is the percentage of gold on 21 karrate? 

 [Jhenidah Cadet-15]

a
86.5%
b
91.5%


c
93.65%
d
87.5%
eq \o((,d)
58.
What is the mass of product if 2g Mg is burnt?

 [Jhenidah Cadet-15]

a
4.33g
b
7.33 g


c
3.33 g
d
2.33g
eq \o((,c)
59.
What is the molarities of 106 g Na2CO3 of 500 ml solution? [Jhenidah Cadet-15]

a
1M
b
0.5M


c
2M
d
3M
eq \o((,c)
60.
Standard temperature and pressure (STP) means ( [Barisal Cadet-15]

a
0(C and 1 atm
b
25(C and 1 atm


c
–273K and 1 atm
d
298 K and 25 atm
eq \o((,a)
61.
Which one is the sumlimative substance? 



[Mirzapur Cadet-14]

a
Blue vitriol 
b
ether 


c
sand 
d
salt
eq \o((,b)
62.
What is blue vitriol?  
[Mirzapur Cadet-14]

a
CuSO4.5H2O 
b
MgSO4.7H2O 


c
CuSO4.7H2O 
d
MgSO4.5H2O
eq \o((,a) 

63.
Standard temperature and pressure (STP) means–  

[Mirzapur Cadet-14]

a
0(C and 1 atm 
b
25(C and 1 atm 


c
0(C and 3 atm 
d
250(C and 1 mm Hg
eq \o((,b) 

64.
0.1M 250 mL H2SO4 contain -- molecules 



[Rajshahi Cadet-14]


a
0.025 
b
2.45 


c
1.5 ( 1022  
d
250 
eq \o((,c)
65.
What is the volume of 16 g oxygen? [Rajshahi Cadet-14]

a
22.4 dm3 
b
11.2 dm3 


c
11.2 cm3 
d
11.2 mL
eq \o((,b) 

66.
The molecular mass of any gas is 28. Find out the density of it at S.T.P.


[Pabna Cadet-14] 


a
1.25 g/L
b
1.12 g/L 


c
2.15 g/L 
d
2.25 g/L 
eq \o((,a)
67.
How many molecules are present in 44g CO2? 



[Joypurhat Girls' Cadet-14]

a
6.02 ( 1023 
b
6.03 ( 1022

c
3.01 ( 1022
d
3.01 ( 1023
eq \o((,a)
68.
Which is the standard temperature?  



[Joypurhat Girls' Cadet-14]

a
298 K 
b
300K 
c
273 K 
d
293 K 
eq \o((,a)
69.
One gm mole of nitrogen is -
[Rangpur Cadet-14]


a
14 gm
b
14 
c
28
d
28 gm
eq \o((,d)
70.
What is the volume of 14 gram nitrogen at STP?



[Rangpur Cadet-14]


a
22.4L
b
11.2L


c
22400ml
d
2200ml. 
eq \o((,b)
71.
Which catalyst used for the preparation of artificial butter?
[Rangpur Cadet-14]


a
Co
b
Ni
c
Fe
d
MnO2 
eq \o((,b)
72.
What gram of magnesium oxide is produced from 2g magnesium?
[Rangpur Cadet-14]


a
3.44 g
b
3.33 g 
c
3.55 g
d
3.66 g
eq \o((,b)
73.
What is the strength of 30% Na2CO3 Solution?



[Rangpur Cadet-14]


a
0.4 M
b
0.99434 M


c
1.5 M
d
2.830M 
eq \o((,d)
74.
How many g of Mg metal required to produce 3.33g oxide?


[Comilla Cadet-14]

a
1
b
5
c
10
d
4
eq \o((,a)
75.
Write and balance the equation for the combustion of ascorbic acid (C6H8O60 vitamin C) inoxygen to give CO2 and H2O.


[Comilla Cadet-14]

a
C6H8O6(s) + 3 O2(g) ( 6 CO3(g)  + 4H2O(g)

b
C6H8O6(s) + 5 O2(g) > 6CO2(g) + 4H2O(g)

c
2C6H8O6(s) + 6O2(g) ( 12 CO2(g) + 8H2O(g)

d
C6H8O(s) + O2(g) ( CO2(g) + H2O(g) 
eq \o((,b)
76.
What is the volume of 14 gm nitrogen in standard condition?  


[Feni Girls' Cadet-14] 


a
2.24 L 
b
11.2 L 


c
22.4 L 
d
44.8L 
eq \o((,b)
77.
0.25 mole sodium thiosulphate is– 
[Feni Girls' Cadet-14] 


a
31.50 g 
b
33.75g


c
39.50 g
d
43.50 g 
eq \o((,c)
78.
2Na + Cl2 = 2NaCl; in this reaction how much NaCl is produced from 20 gm of Na?  



[Feni Girls' Cadet-14] 


a
24.48g 
b
29.25g 


c
50.87g 
d
58.5 g 
eq \o((,c)
79.
What is the mass of one molecule of NaOH? 



[Faujdarhat Cadet-14]

a
6.3 ( 10–21g  
b
8.7 ( 10–24 g 


c
6.6 ( 10–23 g 
d
6.5 ( 1022 g 
eq \o((,c)
80.
How much, A, produced from 5 g of nitrogen?


[Sylhet Cadet-14]

a
5.07g
b
6.07g


c
7.07g
d
8.07g
eq \o((,b)
81.
One mole of white color copper sulphate?



[Sylhet Cadet-14]

a
159. 5 g
b
249.4 g

c
170.5 g
d
150.5 g
eq \o((,a)
82.
A student blew into lime water, he got 10 gm of residue in test tube, how many blowing gas of molecule is required to produce that mentioned residue. [Sylhet Cadet-14]

a
6.015 ( 1022
b
6.011 ( 1023

c
6.01 ( 1021
d
6.012 ( 1022
eq \o((,a)
83.
In CuSO4.5H2O, what is the percentage of water?  



[Jhenidah Cadet-14] 


a
57.72 
b
36.07


c
12.83 
d
72.57
eq \o((,b)
84.
For 0.5 L 0.1 M solution how much Na2CO3 will be required? 


[Barisal Cadet-14]

a
0.53g 
b
5.3 g 


c
53 g 
d
530g 
eq \o((,b)
85.
In a compound, composition of carbon is 92.31% and compose of carbon and hydrogen. What will be the empirical formula of the compound?  



[Barisal Cadet-14]

a
C2H 
b
CH2

c
CH
d
C2H3
eq \o((,c)
86.
If molecular mass is 78, then molecular formula is--  






[Barisal Cadet-14]

a
CH 
b
C2H2 


c
C3H6 
d
C6H6
eq \o((,d)
87.
Gram atomic mass is ( [Pabna Cadet-15]

i.
18 gm water



ii.
16 gm oxygen


iii.
12 gm carbon


Which one of the following is correct?

a
i & ii
b
ii & iii


c
i & iii
d
i, ii & iii
eq \o((,b)
88.
At standared temparature and pressure (
  [Joypurhat Girls' Cadet-15]

i.
The vol. of 16g O2 is 11.2 L



ii.
The vol. of 44g CO2 is 22.4L


iii.
The vol. of 100g CaCO3 is 22.4L


Which one of the following is correct?

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
89.
1 mole of oxygen molecule equal to 
[Jhenidah Cadet-14] 

i.
32g oxygen 



ii.
16g oxygen  


iii.
at STP 22.4 L oxygen.  


Which one of the following is correct?

a
i, ii 
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,c)
Answer the questions of 90 & 91 on the basis of the stem below :

1.2 gm magnesium is added with one molar of 200 ml HCl solution. [Mirzapur Cadet-15]
90.
How many atoms of magnesium were added in the reaction of the stem?  


a
3.01 ( 1021
b
3.01 ( 1022

c
3.01 ( 1023
d
3.01 ( 1024
eq \o((,b)
91.
How many ml of hydrogen gas will be produced in the stem?  


a
550
b
560


c
570
d
580
eq \o((,b)
Answer the questions of 92 & 93 on the basis of the stem below :

7 gm hydrogen gas is passed on to 80 gm chlorine gas.

 [Mirzapur Cadet-15]
92.
How many chlorine atoms are used in the reaction in the stem?  


a
6.02 ( 1023
b
6.36 ( 1023

c
1.27 ( 1024
d
1.36 ( 1024
eq \o((,d)
93.
Which of the following collect as remains in the reaction in the stem?  


a
1.44 mole H2
b
1.44 mole Cl2

c
2.38 mole H2
d
2.38 mole Cl2
eq \o((,c)
Answer next two question on the asis of following stem

49g of K2CO3 gives 20g of K2O on heating.

94.
What is the percentage of yield?  [Rajshahi Cadet-15]

a
5.9%
b
8.5%


c
69%
d
59.92%
eq \o((,d)
95.
What will be the volume of CO2 at STP of K2CO3 is 90% pure of 49 g?  [Rajshahi Cadet-15]

a
7.88mL
b
7.16dm3

c
7.88m3
d
7.16cm3
eq \o((,b)
'A' is a compound having 92.3%. Carbon, 7.69% hydrogen and shows the properties of the organic compunds. 


Answer the next two question:  [Pabna Cadet-15]
96.
What is the empirical formula of the compound 'A' mentioned above stem?  


a
CH
b
C2H4

c
CH2
d
C6H6
eq \o((,a)
97.
What is the molecular formula if its molecular mass is 78?  


a
CH
b
C2H4

c
CH2
d
C6H6
eq \o((,d)
Jamal prepare 250 ml 0.1 M Na2CO3 solution in the conical flask below.
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Answer the questions 98-99 on the basis of the stem.

 [Barisal Cadet-15]
98.
What is the percentage of carbon?  


a
10.59%
b
11.32%


c
12.56%
d
15.57%
eq \o((,b)
99.
How much Jamal was taken?  


a
1.325 g
b
2.65 g


c
5.30 g
d
10.6 g
eq \o((,b)
Answer next two question on the basis of following stem : 

49 g of CaCO3 gives 20 g of CaO on heating



[Rajshahi Cadet-14]

100.
What will be the volume of CO2 at STP if limestone is 90% pure?  


a
9.88 mL 
b
9.88dm3 


c
9.88m3
d
9.88cm3 

eq \o((,b)
101.
What is the percentage of yield? 


a
100% 
b
72.8% 


c
85% 
d
7.3% 

eq \o((,b)
Answer question 102 & 103 on the basis of the stem below: 

One student was doing electrolysis of water and he produced 1 mole oxygen gas. 


[Feni Girls' Cadet-14] 

102.
How many moles of water were used in the stem?  


a
1
b
2


c
3
d
4
eq \o((,b)
103.
How many moles of electrons were released in anode of the stem?  


a
1
b
2


c
3
d
4
eq \o((,d)
Answer question 104, 105 and 106 on the basis of the stem below : 

2.4 gm magnesium is added with 1 molar of 200 ml HCl (aq) solution. 


[Feni Girls' Cadet-14] 

104.
How many atoms of magnesium were added in the reaction of the stem?  


a
6.02 ( 1024
b
6.02 ( 1023 


c
3. 01 ( 1022 
d
6.02 ( 1021 
eq \o((,c)
105.
How many mL of hydrogen gas will be produced in the stem?  


a
2440 mL 
b
2430 mL 


c
2230 mL 
d
1120 mL 
eq \o((,d)
106.
If double amount of magnesium would added in the stem, then how many mL of hydrogen gas would produced?  


a
4460 mL 
b
4440 mL 


c
2240 mL 
d
2230 mL 
eq \o((,c)
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· Mole is used to mean a specific amount of a chemical substance.
· Atomic mass or molecular mass of a chemical substance is converted into gram trans the amount which is obtained is called Substance's mole.
· 1 mole of a chemical substance is the amount which has the Avogadro number of molecules, atoms or ions.
· 1 mole carbon contains 6.02 × 1023 atoms whose mass is 12g.
( General Multiple Choice Questions and Answers
107.
What is meant by mole in chemistry? (knowledge)

a
 rate of chemical reaction

b
 specific amount of a substance

c
 change in the number of molecules

d
 level of change of a substance                 

eq \o((,b)
108.
What is the value of the Avogedro constant? (knowledge)

a
6.023 × 1023
b
0.623 × 1020

c
602.3 × 1023
d
6.02 × 1022

 eq \o((,a)
109.
What is the no. of molecules of 1 mol of carbon? (application)

a
6.085 × 1024
b
6.02 × 1022

c
6.025 × 1018
d
6.02 × 1023

eq \o((,d)
110.
What is ment by 1 mol of a substance?


(conceptual)

a
expressing the no. of molecules of the substance in gram

b
expressing the mass of the substance in gram

c
expressing the valance of the substance in gram

d
expressing the moleculer and atomic mass of the substance in gram



eq \o((,d)
111.
What is the no. of carbon atoms in 12g of carbon? (application)

a
6.02 × 1023
b
6.14 × 1023

c
6.15 × 1011
d
6.07 × 1023

eq \o((,a)
112.
What is the mass in gram of 1 mol O2? (application)

a
16
b
18


c
22
d
32

eq \o((,d)
113.
What is the mass in gram of 1 mol water? (application)

a
12g
b
16g


c
18g
d
22g

eq \o((,c)
114.
What is the mass of 1 mol CO2? (application)

a
42g
b
52g


c
44g
d
32g

eq \o((,c)

115.
What is no. of molecules in 9g of water? (application)

a
3.02 × 1023
b
6.02 × 1023

c
3.02 × 1011
d
6.02 × 1011

eq \o((,a)
116.
What is the mass of 3 × 1023 CO2 atoms? (application)

a
22g
b
11g


c
12g
d
44g

eq \o((,a)
117.
What is the mass of 22.4 liters of O2 gas in 25oC and a pressue of 1 atm? (application)

a
12g
b
32g


c
16g
d
42g

eq \o((,b)
118.
What is the mass of a H2O molecule in gram? (application)

a
5.8 × 10-23
b
3.5 × 10-23

c
2.19 × 10-23
d
2.99 × 10-23

eq \o((,d)
119.
How many molecules are in 1g CaCO3? (application)

a
6.02 × 1023
b
6.02 × 1021

c
6.02 × 1015
d
6.15 × 1021

eq \o((,b)
120.
What is the mass in gram of 53 × 1023 Na2CO3 molecules? (application)

a
0.9
b
0.19


c
0.07
d
0.01

eq \o((,a)
121.
How many molecules are in 1g CO2 gas? (application)

a
1.28 × 1022
b
6.02 × 1023

c
1.36 × 1022
d
3.01 × 1023

eq \o((,c)
122.
How many molecules are present in 24.5 gram of H2SO4? (application)

a
12.5 × 1022
b
1.505 × 1023

c
1.15 × 1023
d
1.198 × 1023

eq \o((,b)
123.
How many molecules are present in 11.2 liters of O2 gas under standard conditions? (application)

a
6.02 × 1023
b
2.05 × 1023

c
1.15 × 1022
d
3.01 × 1023

eq \o((,d)
124.
What is the mass of 1 HCl molecule? (application)

a
6.02 × 10-23
b
6.06 × 10-23

c
5.13 × 10-23
d
6.18 × 10-23

eq \o((,b)
125.
How many molecules are in 1 mol of NaCl? (application)

a
6.02 × 10-23
b
6.023 × 1023

c
6.01 × 1013
d
6.012 × 1024

eq \o((,b)
126.
How many molecules are in 2g ammonia gas? (application)

a
7.09 × 1022
b
6.02 × 1023

c
5 × 10-3
d
6.11 × 1015

eq \o((,a)
127.
How many molecules are in 3 liters of hydrogen gas in standard conditions? (application)

a
3 × 6.023 × 1023
b
8.07 × 1022

c
3 × 1021
d
6.11 × 10-23

eq \o((,b)
128.
How many molecules are in 0.001 mol nitric acid? (application)

a
6.023 × 1017
b
6.023 × 1018

c
6.02 × 1019
d
6.023 × 1020

eq \o((,d)
129.
How many moles is equivalent to 49g sulfuric acid? (higher skill)

a
1 mol
b
1/2 mol


c
2 mol
d
2/3 mol

eq \o((,b)
130.
How many moles are there in 10g sodium carbonate? (application)

a
0.094 mol
b
0.123 mol

c
0.94 mol
d
0.0978 mol

eq \o((,a)
131.
What is the mass of a sodium atom? (application)

a
23 × 1023
b
3.82 × 10-23

c
38.2 × 10-22
d
-3.87 × 10-23

eq \o((,d)
132.
How many water molecules are present in 72g of water? (higher skill)

a
24.088 × 1023
b
2.40 × 10 22

c
2.50 × 1021
d
2.54 × 1020

eq \o((,a)
133.
How many methane molecules are present in 2g methane? (higher skill)

a
7.52 × 1021
b
7.99 × 1020

c
7.89 × 1023
d
7.52 × 1022

eq \o((,d)
134.
How many nitrogen molecules are present in 1ml nitrogen in standard conditions? (higher skill)

a
1.68 × 1020
b
2.68 × 1019

c
2.88 × 1020
d
2.99 × 1020

eq \o((,d)
135.
How many carbon atoms are present in 2g carbon? (application)

a
1.0038 × 1023
b
2.008 × 1022

c
1.05 × 1024
d
1.68 × 1024

eq \o((,a)
( Multiple Completion Based questions-answers
136.
1 mol water is( (conceptual)


i.
18g water


ii.
106g H2SO4

iii.
6.022 ( 1023 water molecules 

Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
137.
Gram atomic mass is( (conceptual)

i.
2g water vapor


ii.
16g oxygen


iii.
12g carbon


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
138.
1g mass indicates( (higher skill)

i.
1.37 × 1022 CO2 molecules


ii.
6.02 × 1011 H2 moleules


iii.
6.02 × 1021 CaCO3 molecules


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
( Situation set Based Questions-Answers
Read the passage below and answer to the question nos. 139 and 140:
When giving the definition of mole in chemistry class, Shudeb asked that "Is it possible to say 1g of hydrogen as 1 mol of hydrogen?" His teacher told him to find the number of molecules in 1g hydrogen and then to find the mass of 1 molecule of hydrogen from it.
139.
What will Shudeb find as the number of molecules? (application)

a
3.01 × 1023
b
6.02 × 1023

c
1.25 × 1023
d
6.15 × 1023

eq \o((,a)
140.
The answer Shudeb will get from solving the next part ( (higher skill)

i.
3.32 × 10-23


ii.
3.32 × 10-24


iii.
33.2 × 10-25


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
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· Molar volume is the volume of a substance of 1 mole.

· Molar volume is different for solids, liquids and gases.
· Volume of 1 mole of different gaseous substances is same under standard conditions.
· Molar volume of any substance is 22.4 liter at 25oC and 1 atm pressure.
( General Multiple Choice Questions and Answers
141.
What is the standard temperature and pressure? (knowledge)

a
25oC temperature and 1 atm pressure


b
15oC temperature and 3 atm pressure


c
25oC temperature and 2 atm pressure


d
11oC temperature and 1 a
tm pressure     
eq \o((,a)
142.
What sort of molar volume will be of 1 mol CO2 and 1 mol O2? (higher skill)

a
volume of CO2 > volume of O2


b
volume of CO2 < volume of O2


c
volume of CO2  = volume of O2

d
volume of CO2 ≠ volume of O2

eq \o((,c)
143.
What type of change happens to the volume of a gas when pressure is increased? (higher skill)

a
reduces


b
increases


c
remains unchanged


d
depends on the properties of the gas

eq \o((,a)
144.
What happens to the volume of a gas when temperature is increased? (conceptual)

a
reduces
b
increases


c
remains unchanged
d
turns into liquid

eq \o((,b)
145.
What is the volume of 22g of CO2 under standard conditions? (application)

a
22.4 liters
b
11.2 liters


c
5.52 liters
d
44.8 liters

eq \o((,b)
146.
What is the volume of 1g of CO2 under standard conditions? (application)

a
1.2 liters
b
0.2 liters


c
0.5 liters
d
1.5 liters

eq \o((,c)
147.
What is the volume of 22g of CO2(g) under standard conditions? (application)

a
22.4 liters
b
22.4 cm3

c
11.2 liters
d
22.4 dm3

eq \o((,c)
148.
What is the volume of 7g of nitrogen gas under standard conditions? (application)

a
5.6 liters
b
22.4 liters


c
22.4 × 102 liters
d
22.4 × 10-3 dm3

eq \o((,a)
149.
What is the volume of 3 × 107 oxygen gas under standard conditions? (higher skill)

a
11.2 liters
b
16.4 liters


c
0.023 × 102 liters
d
1.12 × 10-5 liters

eq \o((,d)
150.
What is the volume of 0.01 mol of chlorine under standard conditions? (higher skill)

a
0.224 liters
b
22.4 liters


c
11.2 liters
d
0.0234 liters

eq \o((,a)
151.
What is the volume of 0.25 mol of nitrogen dioxide gas under standard conditions? (application)

a
22.4 liters
b
3.56 liters


c
4.62 liters
d
5.60 liters

eq \o((,d)
152.
What is the number of moles of a 100 ml solution with 25g H2SO4 dissolved in it? (application)

a
1 mol
b
2.55 mol


c
3.95 mol
d
4.11 mol

eq \o((,b)
153.
What is the number of moles of a 500ml solution when 53g of Na2CO3 is dissolved in it? (higher skill)

a
1 mol
b
2 mol


c
3 mol
d
4 mol

eq \o((,a)
154.
What is the number of moles of a 1 liter solution which contains 6.11 × 105 dissolved molecules of HCl? (higher skill)

a
1.05 × 108 mol
b
1.04 × 10-7 mol


c
1.02 × 10-18 mol
d
1.7 × 10-9 mol

eq \o((,c)
155.
What is number of moles of a 500ml solution that contains 5 ×1010 dissolved molecules of Na2O3? (higher skill)

a
4.15 × 10-14 mol
b
5.6 × 10-10 mol


c
3.8 × 10-15 mol
d
6.2 × 10-13 mol

eq \o((,a)
156.
What is the volume of 1.7g of ammonia gas under standard conditions? (higher skill)

a
1.5L
b
2.24L


c
3.25L
d
4.26L

eq \o((,b)
( Multiple Completion Based questions-answers
157.
Volume of compounds that are affected by temperature and pressure( (conceptual)

i.
CaCO3


ii.
H2O(g)


iii.
CO2

Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
158.
Effect of temperature and pressure on volume of NO2( (application)


i.
volume decreases when temperature increases


ii.
volume increases when pressure decreases


iii.
volume decreases when temperature decreases


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
159.
Under standard temperature and pressure( (application)

i.
volume of 16g of O2 is 11.2 liters


ii.
volume of 44g of CO2 is 22.4 liters


iii.
volume of 100g of CaCO3 is 22.4 liter


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
160.
Under standard conditions 1 liter volume indicates( (higher skill)


i.
1.53g of O2


ii.
2.05g of NO2


iii.
1.96g of CO2


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
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· Molecular formula shows the number of atoms of an element that will bond with the number of atoms of another element.

· Molecular formula can be determined by calculating the mole number from the valence of a substance.
· Using the concept of mole, chemical formula can show how to determine what amount of an element will combine with a specific amount of another element.
( General Multiple Choice Questions and Answers
161.
How can you determine the molecular formula for CO? (conceptual)

a
from the masses of carbon & oxygen in the substance

b
from the molecular formula of carbon & oxygen

c
from the molar volume of carbn oxygen


d
from the number of atoms of carbon & oxygen

eq \o((,a)
162.
How much chlorine will be left when 1g hydrogen is mixed with 70g chlorine?


(higher skill)

a
35.5g
b
32.5g


c
34.5g
d
33.5g

eq \o((,c)
163.
A solution of CaCl2 has a concentration of 0.5 mol/L. What is the number of moles of Cl- ions in the solution? (application)

a
0.050
b
0.85


c
0.75
d
1.00

eq \o((,d)
164.
What is the ratio of mole numbers of carbon & oxygen in CO2? (application)

a
2 : 1
b
1 : 1


c
2 : 3
d
1 : 2

eq \o((,d)
165.
What is the ratio of mole numbers of hydrogen & oxygen in H2SO4? (application)

a
1 : 2
b
2 : 1


c
1 : 5
d
4 : 1

eq \o((,a)
166.
How many grams of nitrogen will combine with 6 grams of hydrogen to form NH3? (higher skill)

a
14g
b
21g


c
28g
d
32g

eq \o((,c)
167.
2 grams of oxygen is kept with 2 grams of hydrogen. What will be the residue? (higher skill)

a
1g H2
b
12g O2


c
1.75gH2
d
16g O2

eq \o((,c)
168.
10 grams of NO2 and 40 grams of O2 are kept in a container. What will remain after the reaction? (higher skill)

a
4g N2
b
17.14g O2


c
11g O2
d
6g N2

eq \o((,b)
169.
11.2 liters of O2 are in a gas container under standard conditions. How many grams of CO2 will be produced if 12 grams of carbon is added to it? (higher skill)

a
12g
b
24g


c
22g
d
21g

eq \o((,c)
170.
How many grams of oxygen will react with 3 grams of carbon to producce CO2? (application)

a
8g
b
16g


c
12g
d
32g

eq \o((,a)
171.
How many grams of carbon will react with 8 grams of oxygen to give CO2? (application)

a
12g
b
1.5g


c
8g
d
6g

eq \o((,d)
( Multiple Completion Based questions-answers
172.
12g O2 and 16g N2 are kept in a container. After the reaction the container will have( (higher skill)

i.
17.25g NO2


ii.
5.25g O2


iii.
10.75g N2


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
173.
67.2 liters of H2 and 112g of N2 are added under standard conditions. The container will have( (higher skill)

i.
22.4 liters NH3


ii.
67.2 liters N2


iii.
44.8 liters NH3


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
( Situation set Based Questions-Answers
Read the passage below and Answer to the question no. 174 – 176:
12g of H2 is added with 28g of N2 in a closed container. The compound X formed in suitable environment.
174.
How many moles of N2 are added into the container? (higher skill)

a
1 mol
b
0.52 mol


c
2 mol
d
0.12 mol

eq \o((,a)
175.
What is volume of the compound found X under standard conditions? (application)

a
22.4 liters
b
44.8 liters


c
11.2 liters
d
15.7 liters

eq \o((,b)
176.
The residue in the container( (higher skill)

i.
6g H2


ii.
34g NH3


iii.
14g N2


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
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· Different amount of solvents dissolved in per unit volume of the solution causes different concentrations of the solution.

· Molarity is a way of representing concentration.
· In case of 1 molar solution, 1 mole solvent dissolves per liter.
· The volume of a solution depends on the temperature.
· The molarity of a solution is the mole number of dissolved solvents per liter at specific temperature.
( General Multiple Choice Questions and Answers
177.
What is the solution called when NaOH is dissolved in water? (knowledge)

a
biological solution


b
aqueous solution


c
complex solution


d
heterogenous solution



eq \o((,b)
178.
What is NaOH called in NaCl soolution? (knowledge)

a
solvent
b
solution


c
solute
d
soluble

eq \o((,c)
179.
What is equivalent to 1 liter solution? (conceptual)

a
1 cm3 solution
b
1 dm3 solution


c
1 m3 solution
d
1 mm3 solution

eq \o((,b)
180.
If 40g NaOH is dissolved in 1 liter solution, then how many molar is the solution? (application)

a
3 semi molar
b
2 molar


c
3 molar
d
1 molar

eq \o((,d)
181.
If 100g CaCO3 is added in 2 liter solution, then how many molar is the solution? (application)

a
2 molar
b
semi molar


c
1 molar
d
3 molar

eq \o((,b)
182.
The concentration of K+ ions in KCl solution is 220 ppm. How much volume of the solution can be diluted to make 1 liter solution of Cl- ions of concentration 0.001(M)? (higher skill)

a
200ml
b
156ml


c
150ml
d
240ml

eq \o((,b)
183.
How much H2O2 is required to make 1 mol of KMnO4 colorless? (application)

a
1/2 mol
b
3/2 mol


c
5/2 mol
d
7/2 mol

eq \o((,c)
184.
How many grams of N2S2O3 is to be added with a solution of 3 liters to get a molar solution of 0.1? (application)

a
10.6g
b
21.2g


c
31.8g
d
42.4g

eq \o((,c)
185.
How many liters of a solution is to be made from 100g limestone to get a molarity of 0.5 molar? (application)

a
1 liter
b
2 liters


c
4 liters
d
10 liters

eq \o((,b)
186.
How many molar of solution can be found if 50g of common salt is dissolved in a solution of 2 liters? (application)

a
0.86 molar
b
0.4 molar


c
0.8 molar
d
0.43 molar

eq \o((,d)
187.
You are given 1 liter of HCl solution with 0.2(M) and 1 liter of HCl solution with 0.4(M). What is the maximum volume of 0.25(M) HCl solution that you can make from these two solutions by not adding any water? (higher skill)

a
2000 mL
b
1519.72 mL


c
1333.33 mL
d
1451.92 mL

eq \o((,c)
188.
How many moles of MnO4- ion will react with 1 mole of ferrous oxalate? (higher skill)

a
1 mol
b
1.5 mol


c
6.0 mol
d
8.1 mol

eq \o((,c)
189.
If 26.5g of Na2CO3 is dissolved in 0.5 liters of a solution, what is the molarity of that solution? (application)

a
0.5 molar
b
1 molar


c
2 molar
d
0.25 molar

eq \o((,a)
190.
If 73g of HCl is dissolved in 4 liters of a solution, what is the molarity of that solution? (application)

a
1 molar
b
2 molar


c
semi molar
d
0.25 molar

eq \o((,c)
191.
For the molarity to be 0.1, how many liters of solution must contain 40g NaOH? (application)

a
1 liter
b
5 liters


c
4 liters
d
10 liters

eq \o((,d)
192.
How many grams of NaCl must be added to 5 liters of solution in order to get a semi molar solution? (application)

a
157.12g
b
146.25g


c
112.12g
d
292.5g

eq \o((,b)
( Multiple Completion Based questions-answers
193.
Semi molar solution is( (application)

i.
40g NaOH in 2 liters of solution


ii.
50g of CaCO3 in 1 liter solution


iii.
12g NaCO3 in 2 liters of solution


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
194.
2 liters of solution can be made semi molar by( (higher skill)

i.
adding 58.5g NaCl


ii.
adding 112g Na2CO3

iii.
adding 100g CaCO3

Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
195.
10g of limestone is produced by( (application)

i.
1 molar solution in 3 liters solution


ii.
0.1 molar solution in 1 liter solution


iii.
1 molar solution in 0.1 liter solution


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
196.
Molar solution means( (conceptual)

i.
200g CaCO3 in 2 liters


ii.
106g Na2CO3 in 1 liter


iii.
40g NaOH in 2 liters


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
( Situation set Based Questions-Answers
Read the passage below and answer to the question nos. 197 – 199:
Shujon made solutions by adding 100g limestone, 40g NaOH and 234g common salt in a half liter, a 1 liter and a 4 liter flask respectively.
197.
What is the molarity of the 4 liters solution? (conceptual)

a
1
b
2


c
3
d
4

eq \o((,a)
198.
For the solutions found( (higher skill)

i.
the half liter solution is semi molar


ii.
the one liter solution is 2 molar


iii.
the 4 liters solution is 1 molar


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
199.
If Shujon adds another 3 liters of water into the one liter solution, what will be the molarity of the solution obtained? (application)

a
1 molar
b
2 molar


c
semi molar
d
1/3 molar

eq \o((,c)
Read the passage below and answer to the question nos. 200 – 202:
Noyon prepares a solution of 1 liter by adding 20g of NaOH in a one liter marked flask. In the lab he saw Sakib add 0.5 liter water once again in the solution in the beaker. Noyon then added another 20g of NaOH and more water in that beaker in order to get back the previous polarity.
200.
What was the molarity of the first solution prepared by Noyon? (conceptual)

a
1 molar
b
0.5 molar


c
2 molar
d
2.5 molar

eq \o((,b)
201.
What was the molarity of the solution after Sakib added water in it? (application)

a
0.5 molar
b
0.25 molar


c
1 molar
d
0.33 molar

eq \o((,d)
202.
What is the total volume of the solution after Noyon used his idea to get back the previous molarity? (higher skill)

a
3 liters
b
4 liters


c
2 liters
d
2.5 liters

eq \o((,c)
	(( 6.5 Percent composition of elements in compounds( Text Page -76


· Percent composition of a compound is relative measure of the mass of each different element present in the compound.

· The percentage composition of hydrogen and chlorine in HCl can be found via calculations.
( General Multiple Choice Questions and Answers
203.
What is the percentage of P2O5 in calcium phosphate? (application)

a
50%
b
45.8%


c
60.5%
d
42.3%

eq \o((,b)
204.
What will be the molecular mass of a compound if its vapor density is 14? (application)

a
14
b
28


c
42
d
56

eq \o((,b)
205.
The formula of microcosmic salt is [Na(NH4)HPO4.4H2O]; what is the percentage of P in the salt? (application)

a
20.31%
b
14.83%


c
25.19%
d
23.18%

eq \o((,b)
206.
What is the combined percention composition of H and Cl in HCl? (application)

a
78
b
11.11


c
100
d
120

eq \o((,c)
207.
What is the percent composition of H in HCl? (application)

a
11.2%
b
22.6%


c
23.8%
d
2.74%

eq \o((,d)
208.
What is the percent composition of hydrogen in H2SO4? (application)

a
1.02%
b
2.04%


c
3.18%
d
11.11%

eq \o((,b)
209.
What is the percent composition of copper in mulberry? (application)

a
22.5%
b
25.45%


c
22.3%
d
67.72%

eq \o((,b)
210.
What is the percent composition of oxygen in H2O? (application)

a
11.11%
b
12.48%


c
35.28%
d
88.89%

eq \o((,d)
211.
What is the percent composition of Na in NaOH? (application)

a
57.5%
b
83.2%


c
42.5%
d
25.1%

eq \o((,a)
212.
What is the percent composition of crystal water in CuSO4.5H2O? (application)

a
11.5%
b
81.3%


c
36.07%
d
51.53%

eq \o((,c)
213.
What is the amount of crystal water in 1 mole of mulberry? (application)

a
1 mol
b
5 mol


c
7 mol
d
18 mol

eq \o((,b)
214.
What is the percent composition of CO32- in Na2CO3? (application)

a
78.3%
b
56.6%


c
15.2%
d
5.7%

eq \o((,b)
215.
What is the mathematical expression for percent composition of elements? (application)

a
(nAM)/100
b
An/100M


c
(nA × 100)/M
d
AM/100n

eq \o((,c)
216.
What is the percent composition of chlorine in perchloric acid (HClO4)? (application)

a
0.005%
b
35.3%


c
63.68%
d
17%

eq \o((,c)
217.
What is the amount of nitrogen in nitric acid? (application)

a
1.61%
b
76.16%


c
28%
d
22.23%

eq \o((,d)
( Multiple Completion Based questions-answers
218.
In the molecule of the H2SO4 compound( (application)

i.
percent composition of H is 2.04%


ii.
percent composition of S is 63.3%


iii.
percent composition of S is 30.5%


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
219.
In the molecule of HNO3 compound( (application)

i.
percent composition of O is 76.2%


ii.
percent composition of N is 20.12%


iii.
 percent composition of H is 1.59%


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
220.
In case of the NaOH compound( (application)

i.
percent composition of Na is 59%


ii.
percent composition of O is 40%


iii.
percent composition of H is 2.5%


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
221.
In the H2CO3 compound( (application)

i.
percent composition of O is 77.42%


ii.
percent composition of H is 3.33%


iii.
percent composition of C is 19.36%


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
222.
In the CuSO4 compound( (application)

i.
percent composition of S is 20.06%


ii.
percent composition of Cu is 39.81%


iii.
percent composition of O is 42.12%


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
( Situation set Based Questions-Answers
Read the passage below and answer to the question nos. 223 – 224:
One day Shobuj attempted to determine the percentages of all the elements in a salt. In this attempt, he also determined the percentage of crystal water separately. Then when he added the total percentages of all the elements and the crystal water, he found the net percentage to be more than 100.

223.
What will be the net percentage as determined by Shobuj? (application)

a
100%
b
150%


c
230%
d
155.9%

eq \o((,d)
224.
What is the reason for the extra percentage? (higher skill)

a
adding the percentage of the crystal water


b
structural formula of the glaubar salt


c
error in the formual of the main compound


d
lack of adequate information   

  eq \o((,a)
	(( 6.6 Determination of empirical formula from the percent composition( Text Page -77


· Formula that is used to show the ratio of the atoms present in the molecule is called the empirical formula

· Empirical formula can be determined from the percent composition of the elements in a compound.
( General Multiple Choice Questions and Answers
225.
Which compound has the same molecular formula and empirical formula? (knowledge)

a
glucose
b
water


c
benzene
d
hydrogen peroxide

eq \o((,d)
226.
What is the empirical formula of glucose? (conceptual)

a
C6H12O6
b
CHO2


c
CH2O
d
C2HO4

eq \o((,b)
227.
A compound contains 32.4% sodium, 22.5% sulfur and 45.1% oxygen. What is the empirical formula of the compound? (higher skill)

a
Na2SO4
b
Na2SO3


c
NO2SO
d
NaSO3

eq \o((,a)
228.
What is the ratio of C & H in the empirical formula of benzene? (higher skill)

a
1 : 1
b
2 : 1


c
1 : 2
d
1 : 3

eq \o((,a)
229.
What is the ratio of C, H & O in the empirical formula of glucose? (higher skill)

a
1 : 2 : 1
b
1 : 1 : 2


c
2 : 1 : 1
d
1 : 1 : 1

eq \o((,a)
230.
A compound contains 22.23% nitrogen. How many moles of nitrogen are present in this compound? (application)

a
1.7 mol
b
1.59 mol


c
2.59 mol
d
3.59 mol

eq \o((,b)
231.
In a compound, C 92.3% & H 7.7%. What is the empirical formula of this compound?


(higher skill)

a
CH
b
C2H2


c
C2H4
d
C6H6

eq \o((,a)
232.
What is the mole number of C when it is 40% of a compound? (application)

a
6.66
b
3.33


c
1
d
2

eq \o((,b)
( Multiple Completion Based questions-answers
233.
In case of empirical formula ( (conceptual)


i.
empirical formula of benzene and acetylene are same

ii.
empirical formula of hydrogen peroxide is OH


iii.
empirical formulae are determined from percent composition of elements in compounds

Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
( Situation set Based Questions-Answers
Read the passage below and answer to the question nos. 234 – 235:
Vapor density of a compound A with the empirical formula CH2O is 90.
234.
The compound A( (conceptual)

i.
is soluble in water


ii.
an electrolyte


iii.
has the molecular formula C6H12O6


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
235.
In the compound( (application)

i.
percentage of carbon is 40%


ii.
percentage of oxygen is 53.33%


iii.
simplest ratio of carbon, hydrogen and oxygen is 1 : 2 : 1


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
	(( 6.7 Determination of the molecular formula of a compound from the percent composition( Text Page -78


· The molecular formula of a compound is the simple multiple of its empirical formula

· Molecular formulae can be easily determined from the molecular mass of the compounds.
· Empirical formula of benzene is CH and its molecular formula is C6H6.
( General Multiple Choice Questions and Answers
236.
What is the molecular formula of a compound if its empirical formula is CH and the molecular mass is 78? (higher skill)

a
C6H6
b
C2H2


c
CH4
d
C2H4

eq \o((,a)
237.
The molecular mass of a compound is 180 and its empirical formula is CH2O. What is the molecular formula of the compound? (higher skill)

a
CH4O
b
C6H12O6

c
C6H6O
d
H2CO3

eq \o((,b)
238.
What will be the molecular formula of a compound if its empirical formula is C3H8 and its molecular mass is 44? (higher skill)

a
CH
b
C3H8


c
C2H6
d
CH4

eq \o((,b)
239.
What will be the molecular formula of a compound if its empirical formula is CH and its molecular mass is 26? (higher skill)

a
C3H8
b
C2H2


c
C2H6
d
C6H6

eq \o((,b)
240.
In a compound, C 93.75% and H 6.25%. If its vapor density is 64%, what is its molecular formula? (higher skill)

a
C6H6
b
C6H12


c
C10H22
d
C10H8

eq \o((,d)
241.
What is the valence of Cr in potassium dichromat? (application)

a
2
b
6


c
4
d
5

eq \o((,b)
242.
Which is the compound with the highest valance of chlorine? (application)

a
KClO3
b
KClO2


c
HClO4
d
HClO3

eq \o((,c)
243.
If a compound with the empirical formula N2O3 has a molecular mass of 76, what is its formula? (higher skill)

a
N2O3
b
N4O6


c
NO
d
N2O2

eq \o((,a)
244.
What is the molecular mass of a gas whose density is 1.43g/L? (application)

a
16
b
71


c
45
d
32

eq \o((,d)
245.
The ratio of the atoms of the elements in a compound made up of carbon, hydrogen and oxygen is 1 : 2 : 1. If the vapor density of the compound is 2.813 times than that of oxygen, then what is the molecular formula of the compound? (higher skill)

a
C3H6O3
b
CH2O


c
C2H4O2
d
C4H8O4

eq \o((,a)
246.
10.5g of carbon is joined with each gram of hydrogen in a hydrocarbon compound If the mass of 1 liter vapor of the hydrocarbon is 2.8g at 127oC and 1 atm pressure, what is the molecular formula of the compound? (higher skill)

a
C3H8
b
C7H8


c
C2H6
d
C4H12

eq \o((,d)
247.
0.75 mol of solid X4 is reacted with 2 mol of O2 gas by heating in a closed container. A gaseous compound Y is formed When the container is cooled to its previous temperature after the reaction, it is found that its pressure has been halved What is the molecular formula of the compound Y? (higher skill)

a
XO
b
X2O3


c
X3O4
d
X3O2

eq \o((,c)
( Multiple Completion Based questions-answers
248.
In case of glucose( (conceptual)

i.
its molecular formula is C6H12O6


ii.
its atomic mass is 160g


iii.
its molecular mass is 180g


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
( Situation set Based Questions-Answers
Read the passage below and Answer to the question no. 249 ( 251:
A compound is kept in a percent composition determining machine and it is found that it contains 92.31% carbon and 7.69% hydrogen. More tests revealed that it does not contain any other elements and it shows properties of organic compounds.
249.
What is the ratio of the atoms of carbon and hydrogen in the compound? (conceptual)

a
2 : 1
b
1 : 1


c
1 : 2
d
4 : 3

eq \o((,b)
250.
What is the empirical formula of the compound? (application)

a
CH
b
CH2


c
CH4
d
C4H​3

eq \o((,a)
251.
What is its molecular formula if its molecular mass is 78? (higher skill)

a
C2H2
b
C6H12


c
C6H6
d
C4H3

eq \o((,c)
Read the statement below and answer to the question nos. 252-253:
Empirical formula of a compound with a vapor density of 17 is HO.

252.
In the compound( (application)

i.
percentage of H is 5.88%


ii.
percentage of O is 94.12%


iii.
oxygen is produced in displacement reaction


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
253.
For the compound above( (higher skill)

i.
it is soluble in water


ii.
it is a valence of oxygen


iii.
its molecular formula is H2O2


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
	(( 6.8 Chemical reaction and chemical equation( Text Page -78


· Chemical equations are used to briefly represent chemical reactions.

· The substances that start the reaction are called reactants and the substances that are produced from the reaction are called products.
· In chemical equations, number of atoms of the reactants and products stay equal.
· The physical state of the reactants and products are stated inside first brackets in the bottom right side of the compounds.
( General Multiple Choice Questions and Answers
254.
Where are the reactants written in equations? (knowledge)

a
on the left side
b
in the middle


c
on the right side
d
separated

eq \o((,a)
255.
Which principle is conserved in chemical reactions? (knowledge)

a
principle of physical change


b
principle of ratio of volumes


c
principle of conservation of mass


d
principle of product creation


eq \o((,c)
256.
P2 + 3Q → 2PQ3 is a skeleton equation of a chemical reaction. If the atomic number of P and Q are 7 and 1 respectively, what will be the product of the reaction? (higher skill)

a
PH3
b
NH3


c
H2O
d
HNO3

eq \o((,b)
257.
From which reactants can (NH4)2SO4 be found? (higher skill)

a
NH4Cl & AgNO3
b
NH4Cl & HCl


c
(NH4)2CO3 & HCl
d
NH4OH & H2SO4

eq \o((,d)
258.
Which will be produced in the reaction between P2O5 & NaOH? (application)

a
Na3PO4, H2O
b
Na2HPO4


c
Na3HPO4, H2O


d
Na2HPO4, P2O3, H2O



eq \o((,a)
( Multiple Completion Based questions-answers
259.
CaCO3 + 2HCl → CaCl2(d) + CO2(b) + H2O(c). In this reaction( (conceptual)

i.
d = aq


ii.
b = g


iii.
c = l


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
260.
CH4 + O2 → CO2 + H2O. For this reaction( (application)

i.
CH4 & O2 are reactants


ii.
CO2 & H2O are products


iii.
O2 & CO2 are catalysts


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
261.
AgNO3 → Ag(A) + NO2(B) + O2(C). For this reaction( (conceptual)


i.
A = s
ii.
B = (

iii.
C = g


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
( Situation set Based Questions-Answers
Read the passage below and Answer to the question no. 262 – 264:
107.9g of white precipitate and metallic nitrate formed at the bottom of the beaker when Rahim added silver nitrate in 58.5g of common salt in the lab
262.
What is the radical in the reaction? (conceptual)

a
NH4
b
NO3


c
CO3
d
SO4

eq \o((,b)
263.
Which compound does the white precipitate in the passage come from? (higher skill)

a
NH4Cl
b
H2CO3


c
AgCl
d
HCN

eq \o((,c)
264.
In the reaction described( (higher skill)

i.
mass of the reactants and products are same


ii.
displacement takes place in both reactions


iii.
properties of the reactants and products are same

Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
	(( 6.9 Balancing the chemical equation( Text Page-79


· Reactants and products of chemical reactions follow the law of conservation of mass.

· In balancing chemical reactions, whole numbers are used as multiples with the reactants and products.
( General Multiple Choice Questions and Answers
265.
Al2O3 + XHCl  YAlCl3 + ZH2O. Which one is correct for balancing the equation? (higher skill)

a
6, 2, 3
b
3, 4, 3


c
3, 2, 3
d
2, 4, 4

eq \o((,a)
266.
Which of the following is a balanced equation? (higher skill)

a
CaCO3 + HCl ( CaCl2 + CO2


b
CaCO + HCl ( CaCl2 + H2O


c
CaCO3 + 2HCl ( CaCl2 + H2O + CO2


d
CaCO3 + HCl ( Ca(OH)2 + H2O

eq \o((,c)
267.
2Al + X  2AlCl3 + 3H2. How many molecules of the reactant X will be required to make salt in this reaction? (higher skill)

a
3X
b
2X


c
6X
d
1/2X

eq \o((,c)
( Multiple Completion Based questions-answers
268.
H2 + O2 ( H2O. In order to balance this equation( (higher skill)


i.
number of atoms of H and O in the reactants and products must be equal


ii.
increase or decrease the number of atoms of H and O


iii.
using whole numbers as multiples


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
( Situation set Based Questions-Answers
Read the passage below and answer to the question nos. 269 – 271:
Chemistry teacher Mr. Muhit was explaining the rules of writing chemical reactions in the class. He wrote on the board –

C6H6(l) + H2O(g) → CO2(l) + H2O(g)

When a student noticed an error in this, Mr. Muhit corrected the mistake.
269.
The product in this reaction( (application)

i.
C6H6


ii.
CO2


iii.
H2O


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
270.
What type of equation was written by Mr. Muhit? (conceptual)

a
balanced


b
follows the principal of conservation of mass


c
unbalanced


d
similar to heat equation



eq \o((,c)
271.
What is the mistake shown by the student? (higher skill)

a
H2O(g)
b
C6H6(l)


c
O2(g)
d
CO2(l)

eq \o((,d)
Read the passage below and answer to the question nos. 272 ( 274:
When the class teacher told Jolil to balance a chemical equation, he wrote the following on the board –

Na2CO3 + AHCl → X + BN2O + CO2
The class teacher told him that the reaction is not complete. Then he completed the reaction.

272.
What is the value of A in Jolil’s reaction?


(conceptual)

a
1
b
3


c
2
d
4

eq \o((,c)
273.
In Jolil’s reaction( (application)

i.
X = NaON


ii.
B = 1


iii.
x = 2NaCl


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
274.
How did the teacher completed the reaction? (higher skill)

a
by reducing the number of products


b
by reducing the number of reactants


c
by transferring elements


d
by mentioning the physical states

eq \o((,d)
Read the passage below and answer to the question nos. 275 ( 277:
Its usually seen that heating 1 mol Mg(NO3)2 produces A mol MgO, B mol NO2 and C mol O2. Kiron wrote down the equation for this reaction and tried to balance it.
275.
What will be the value of A in the reaction? (knowledge)

a
2
b
1


c
3
d
1/2

eq \o((,b)
276.
How many moles of NO2 will be produced in this reaction? (application)

a
1
b
1/2


c
3
d
2

eq \o((,d)
277.
After balancing the equation, how many moles of oxygen (O2) does she find out to be produced from each mole of the reactant? (higher skill)

a
1/2
b
1/4


c
1
d
2

eq \o((,a)
Read the passage below and answer to the question nos. 278 ( 280:
Oneday, Tanvir noticed that adding aqueous HCl to Al2O3 gives AlCl3. He carried out the reaction in the lab and ruled its balance.
278.
How many moles of AlCl3 is produced from 1 mol of Al2O3 in the balanced equation? (conceptual)

a
3
b
2


c
1
d
4

eq \o((,b)
279.
According to Tanvir, how many moles of HCl will react with 1 mol of Al2O3? (application)

a
2
b
3


c
5
d
6

eq \o((,d)
280.
What will be the balanced equation? (higher skill)

a
2Al2O3 + 6HCl  3AlCl3 + 3H2O

b
Al2O3 + 3HCl  2AlCl3

c
Al2O3 + 6HCl  2AlCl3 + 3H2O

d
Al2O3 + 6HCl  2AlCl3



eq \o((,c)
	(( 6.10 Mole and chemical equation( Text Page -81


· The part of chemistry where the amount of reactants and products in reactions are calculated is called Stoichiometry.

· The number of molecules, mole number and mass of reactants and products are calculated from the balanced equations of chemical reactions.
· The amount of one reactant in a reaction can be found from the other reactant in the reaction.
· The mass of a reactant can be found from the mass of the product.
( General Multiple Choice Questions and Answers
281.
What is called the calculation of the amount of reactants and products? (knowledge)

a
gravimetry
b
stoichiometry


c
iidometry
d
cromatography

eq \o((,b)
282.
How many grams of HNO3 is dissolved in 250 cm3 and 0.01M of HNO3 solution? (application)

a
2g
b
0.2g


c
0.16g
d
0.19g

eq \o((,c)
283.
How many grams of O2 will react with 24g Mg? (application)

a
16g
b
12g


c
32g
d
42g

eq \o((,a)
284.
How many grams of C reacts with 8g of O2 to produce CO2? (application)

a
2g
b
12g


c
3g
d
1g

eq \o((,c)
285.
How many grams of MgO will be produced from 20g Mg? (application)

a
11.2g
b
52g


c
33.3g
d
68g

eq \o((,c)
286.
How many grams of HCl is required to react with 20g of NaOH? (higher skill)

a
18.25g
b
16.15g


c
17.75g
d
35.5g

eq \o((,a)
287.
How many grams of NaOH is dissolved in 100ml and 0.5M NaOH solution? (application)

a
2g
b
3g


c
4g
d
5g

eq \o((,a)
( Multiple Completion Based questions-answers
288.
C + O2 → CO2; C 48 grams. In this reaction( (higher skill)

i.
128g of O2 is required


ii.
176g of CO2 will be produced


iii.
CO will be produced


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
289.
2SO2 + O2 → 2SO3; if O2 16 grams in here( (higher skill)

i.
64g SO2 will react


ii.
85g SO3 will be produced


iii.
stoichiometry will be maintained


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,b)
290.
SO3 + H2O → H2SO4; if H​2O 54 grams in here( (higher skill)

i.
12g SO3 is required


ii.
294g H2SO4 will be produced 


iii.
3 mol of So3 will be required


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
( Situation set Based Questions-Answers
Read the passage below and Answer to the question no. 291 – 293:
Oneday, Riyaz went to the lab and noticed 54g of magnesium. He has to produce a total of 100g MgO.
291.
How many grams of MgO can he make from the magnesium available? (higher skill)

a
92.5g
b
86.67g


c
52.18g
d
80g

eq \o((,b)
292.
How many more grams of magnesium does Riyaz need? (knowledge)

a
60g
b
52g


c
8g
d
18g

eq \o((,c)
293.
How many moles of oxygen will the amount of magnesium that Riyaz has react with? (conceptual)

a
1.08 mol
b
5.1 mol


c
2.15 mol
d
1.24 mol

eq \o((,a)
Read the passage below and Answer to the question no. 294 – 296:
Mahadi and Shamim want to prepare 20 liters of SO3 under standard conditions. For this they want to calculate the stock of sulfur in the lab. They found out that there is 50g of sulfur. The steps of their process are given below.

i. S + O2 → SO2
ii. 2SO2 + O2 → 2SO3
294.
How many grams of sulfur do Mahadi and Shamim require? (higher skill)

a
54g
b
32.15g


c
25g
d
28.57g

eq \o((,d)
295.
How many moles of oxygen take part in this process? (application)

a
1.34
b
2.15


c
1.89
d
1.56

eq \o((,a)
296.
How many grams of H2SO4 will be produced if water is added with the product SO3? (higher skill)

a
52.5g
b
29.8g


c
87.2g
d
99.5g

eq \o((,c)
	(( 6.11 Limiting Reactant( Text Page -82


· The reactant that unlike other(s) in the reaction runs out is called limiting reactant.

· The limiting reactant’s amount is used to calculate the amount of product from the reactants.
( General Multiple Choice Questions and Answers
297.
If 4 molecules of MgO and 10 molecules of O2 are taken to produce MgO, which on is the limiting reactant? (higher skill)

a
Mg
b
O2


c
MgO
d
Mg & O

eq \o((,a)
298.
What is the remaining amount of O2 if 46g of Na is added to produce Na2O from 64g of O2? (higher skill)

a
51g
b
32g


c
35g
d
48g

eq \o((,c)
299.
Which is the limiting reactant if 8g of H2 and 28g of N2 are taken to produce NH3? (conceptual)

a
NH3
b
H2

c
N2
d
O2

eq \o((,c)
( Multiple Completion Based questions-answers
300.
Mg(OH)2 + 2HCl → MgCl2 + H2O; here, Mg(OH)2 = 29g of HCl = 120g, in this reaction( (higher skill)


i.
47.5g MgCl2 will be produced


ii.
83.5g HCl will reamin


iii.
H2O will not be produced


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
301.
2H2 + O2 → 2H2O; H2 = 12g, O2 = 16g, in this reaction( (higher skill)


i.
O2 is limiing reactant


ii.
10g H2 remains


iii.
6g O2 remains


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
302.
70g Cl2 is added with 1g H2 to give HCl; in the reaction( (application)


i.
Cl2 is limiting reactant


ii.
amount of HCl produced is 36.5g


iii.
H2 is limiting reactant


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
( Situation set Based Questions-Answers
Read the passage below and answer to the question nos. 303 – 305:
Rahim is given 64g of sulfur powder to produce SO2 in the lab. He burned sulfur in presence of air and produced SO2.
303.
How many moles of oxygen was needed by Rahim? (higher skill)

a
1 mol
b
5 mol


c
2 mol
d
3 mol

eq \o((,c)
304.
What is the volume of the gas produced under standard conditions? (application)

a
22.4 liters
b
42.5 liters


c
84.1 liters
d
44.8 liters

eq \o((,d)
305.
Which is the limiting reactant in the reaction carried out by Rahim? (conceptual)

a
carbon
b
sulfur


c
oxygen
d
sulfuric acid

eq \o((,b)
Read the passage below and answer to the question no.  306 – 308:
Palash took a 2 molar NaOH solution and poured half liter of it in a beaker. Then he adds 87g of HCl to it. After leaving the beaker for some time, NaCl is produced.
306.
What is the amount of NaCl produced by Palash? (application)

a
20g
b
80g


c
58.5g
d
27.5g

eq \o((,c)
307.
Which is the limiting reactant in the reaction? (conceptual) 

a
H2O
b
NaOH


c
HCl
d
Na

eq \o((,b)
308.
What is left after the reaction and in what amount? (higher skill)

a
12.5g NaOH
b
51.8g HCl


c
15.5g NaOH
d
50.5g HCl

eq \o((,d)
Read the passage below and answer to the question nos. 309 – 311:
Sakib added 130 liters H2 with 50 liters of N2 under standard conditions. These react with each other and produces NH3.
309.
Which is the limiting reactant in here? (conceptual)

a
O2
b
N2
c
H2
d
NH3
eq \o((,c)
310.
What will be the volume of the NH3 produced under standard conditions? (application)

a
51.2 liters
b
23.1 liters


c
67.5 liters
d
86.7 liters

eq \o((,d)
311.
How many grams of N2 was used by Sakib? (higher skill)

a
72.5g
b
62.5g


c
28.9g
d
50g

eq \o((,b)
	(( 6.12 Percentage of yield( Text Page -82


· The purest chemical substance is called Analar.

· Analar substances are almost 95.5% pure.
· Analars are used for analyzing during researches.
· Purity of a chemical substance depend its preparations and purifications.
( General Multiple Choice Questions and Answers
312.
What is the percentage of yield if 25g NH3 is produced from the reaction between H2 and 50g N2? (higher skill)

a
42.2%
b
31.5%


c
81.5%
d
21.1%

eq \o((,a)
313.
What is 100g of pure CaCO3 called?


 (conceptual)

a
compiter
b
alanar


c
amalgum
d
analar

eq \o((,d)
314.
How much pure will be analar NaCl?


(higher skill)

a
100%
b
95.5%


c
98%
d
99.5%

eq \o((,b)
315.
If NaOH is not 100% pure, what type of amount of the produced NaCl will be?


(higher skill)

a
equal to the calculated amount


b
more then the calculated amount


c
less than the calculated amount


d
equal to the ratio of calculated amount

eq \o((,c)
316.
If 1mol NaOH & Hcl react with each other and produce 50gm NaCl what is the percentage of yield? (higher skill)

a
98.8%
b
90.5%


c
80.4%
d
85.5%

eq \o((,d)
317.
If 80g CO2 is produced in the reaction of 52g C with O2, what is the percentage of yield? (application)

a
51.2%
b
26.7%


c
43.6%
d
14.1%

eq \o((,c)
318.
If 39g CaO is obtined from heating 80g CaCO3, what is the percentage of yield? (application)

a
98.5%
b
87.1%


c
90.4%
d
21.5%

eq \o((,b)
319.
If 50g Na2O is produced in the reaction between 46g Na and oxygen, what is the perentage of yield? (application)

a
39.5%
b
52.1%


c
90.5%
d
80.6%

eq \o((,d)
320.
If 240g SO2 is produced in the reaction between oxygen and 128g sulfur powder, what is the percentage of yield? (application)

a
52.5%
b
99.8%


c
87.6%
d
93.8%

eq \o((,d)
321.
If 120g NO is produed in the reaction between 84g nitrogen and oxygen, what is the percentage of yield? (application)

a
95.5%
b
66.7%


c
83.5%
d
52.1%

eq \o((,b)
( Multiple Completion Based questions-answers
322.
Na2O + H2O → 2NaOH; if 76.4g product is produced from 62g Na2O in this reaction( (higher skill)

i.
percentage of yield of NaOH is 95.5%


ii.
the Na2O sample is analar


iii.
H2O is the limiting reactant in this reaction


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
323.
If 60g of NO2 is produced from 42g NO, then( (application)

i.
percentage of yield is 85.3%


ii.
NO is limiting reactant


iii.
the sample of NO is not analar


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
324.
SO3 + H2O ( H2SO4, if 180g H2SO4 is produced from 160g SO3 in this reaction( (application)

i.
SO3 is the limiting reactant


ii.
percentage of yield is 91.8%


iii.
the SO3 sample is analar


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,a)
325.
N2 + 3H2 → X; if 30g of X is produced from 28g N2 reacting with 6g H2( (application)

i.
H2 is the limiting reactant


ii.
X 2NH3

iii.
percentage of yield is 88.2%


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
( Situation set Based Questions-Answers
Read the passage below and Answer to the question no. 326 – 328:
Rifat added oxygen with 50 liters of NO to produce 50 liters of NO2 under standard conditions in the lab. After bringing it under standard conditions, he found out 48 liters of NO2 produced.
326.
What is the limiting reactant in this reaction? (conceptual)

a
N2
b
NO


c
NO2
d
O2

eq \o((,b)
327.
What is the perentage of yield of NO2? (application)

a
95.3%
b
90.8%


c
96%
d
85.2%

eq \o((,c)
328.
What type of sample NO is used in this reaction? (higher skill)

a
analar
b
ligaid


c
amalgum
d
gravimatric

eq \o((,a)
Read the passage below and answer to the question nos. 329 – 331:
Sayeed took 1 molar of a half liter Ca(OH)2 and added HCl to it. Later he tested and found that 0.3 mol CaCl2 is present in the solution.
329.
What is the percentage of yield? (application)

a
90%
b
70%


c
60%
d
80%

eq \o((,c)
330.
If HCl is added as stoichiometry, how much HCl will remain? (higher skill)

a
21.5%
b
48.5%


c
18.5%
d
14.6%

eq \o((,d)
331.
How pure is the Ca(OH)2 used by Sayeed? (application)

a
60%
b
80%


c
30%
d
90%

eq \o((,a)
Read the passage below and answer to the question nos. 332 – 334:
Rajon added 150 liters of SO3 gas to 0.5 liter of water under standard conditions, and later he added more water and increased the volume of the solution to 1 liter. He tested the solution and found that 5 mol of H2SO4 has been produced in the solution.
332.
How many molar solution could be produced by Rajon’s sample using stoichiometry? (higher skill)

a
7 molar
b
8 molar


c
6.7 molar
d
8.3 molar

eq \o((,c)
333.
What is the percentage of yield? (application)

a
84.5%
b
94.5%


c
60.7%
d
74.6%

eq \o((,d)
334.
How many liters of SO3 were actually present under standard conditions in Rajon’s sample? (higher skill)

a
112 liters
b
124 liters


c
140 liters
d
145 liters

eq \o((,a)
Read the passage below and Answer to the question no. 335 – 337:
The teacher told Toufik to prepare 90g CaO in the lab Toufik then heated adequate amount of limestone according to stoichiometry, but later find out that the amount of CaO produced is 84g.
335.
How many grams of limestone did Toufik heat? (conceptual)

a
132.5g
b
213.8g


c
160.7g
d
134.5g

eq \o((,c)
336.
What is the percentage of yield? (application)

a
93.3%
b
85.6%


c
21.4%
d
31.5%

eq \o((,a)
337.
How many liters of CO2 has been produced by reaction carried out by Toufik under standard conditions? (higher skill)

a
36 liters
b
35.4 liters


c
22.4 liters
d
33.6 liters

eq \o((,d)
	(( 6.13 Determination of percent composition of lattice water of hydrated copper sulphate( Text Page -83


· Percent composition of lattice water of copper sulfate can be determined by experiments.

· The apparatus required for determining the percent composition of lattice water of copper sulfate are copper sulfate, balance, ceramic bowl, wire gauge, tri-stand, crucible, tonk and burner.
· Blue vitriol; (CuSO4.5H2O), is made up of copper sulfate and 5 molecules of water.
( General Multiple Choice Questions and Answers
338.
How many molecules are present in a molecule of blue vitriol? (conceptual)

a
5
b
2


c
4
d
10

eq \o((,a)
339.
What is the formula of blue vitriol? (knowledge)

a
CaSO4.10H2O

b
Na2SO4.10H2O


c
CuSO4.5H2O

d
ZnSO4.7H2O



eq \o((,c)
340.
What is the color of CuSO4 without water? (knowledge)

a
black
b
white


c
red
d
blue

eq \o((,b)
( Multiple Completion Based questions-answers
341.
In case of blue vitriol( (application)

i.
molecular mass is 249.5


ii.
percent composition of lattice water is 36.07%


iii.
the aqueous solution is acidic


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,d)
342.
150g of white powder is found from heating 249.5g of blue vitriol; in this case( (higher skill)


i.
the white powder is CuCO3

ii.
percentage of yield is 94%


iii.
formul of blue vitriol is CuSO4.5H2O


Which one of the following is correct?


a 
i and ii
b
i and iii 


c
ii and iii
d
i, ii and iii
eq \o((,c)
( Situation set Based Questions-Answers
Read the passage below and Answer to the question no. 343 – 345:
In order to remove lattice water from copper sulfate, chemistry teacher Mr. Rahim heated 499g of copper sulfate in the lab. At a point during heating, a gentle white powder formed in the jar. He measured the powder and found its mass to be 310g.
343.
How many grams of white powder was Mr. Rahim expecting? (conceptual)

a
319g
b
412g


c
350g
d
450g

eq \o((,a)
344.
What is the formula of the white powder? (conceptual)

a
CuCO3
b
CuPO3


c
CuSO4
d
CuCl2

eq \o((,c)
345.
What is the percentage of yield? (application)

a
93.5%
b
21.3%


c
81.4%
d
97.2%

eq \o((,d)
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100 mL  

4g   HCl   4g   NaOH  




a.
What is mole?
1

b.
Why are the valency and the valency electron of nitrogen not equal? explain.
2

c.
Determine the composition of the salt that can be formed by combining the solutions shown in the stem.
3
d.
Will the density of the illustrator solutions be the same? Give mathematical explanation.
4

Answer to the question no. 1
eq \o((,a) 1 mole of a substance is the atomic or molecular mass of that substance that is represented in grams.

eq \o((,b) The electron configuration of nitrogen is – 

N(7)= 1s2 2s2 2px1 2py1 2pz1
The last energy level has 3 unpaired electrons. So, nitrogen has the ability to bond with three atoms of a univalent element. So, definition-wise nitrogen’s valence is 3.

Also, since it has 5 electrons in its last i.e. 2nd energy level, its valence is 5.
eq \o((,c) The solutions in the figure are hydrochloric acid and an alkali called sodium hydroxide.If these two solutions are mixed together, sodium chloride salt and water is formed through the neutralization reaction. The equation of the reaction –

HCl + NaOH = NaCl + H2O.

Determining the composition of the NaCl salt:

Relative molecular mass of NaCl = 23 + 35.5 = 58.5

In the compound,

Relative atomic mass of sodium = 23

&, relative atomic mass of chlorine = 35.5

( Composition of sodium = (23/58.5) × 100%

                                           = 39.32%

&, composition of chlorine = (35.5/58.5) × 100%

                                            = 60.68%

eq \o((,d) Amount of HCl in the solution = 4g

 Mole number of HCl = 4/36.5 mol

[since molecular mass of HCl = 1 + 35.5 = 36.5]

                                       
= 0.1095 mol

Also,

Amount of HCl dissolved in 100ml solution = 0.1095

mount of HCl dissolved in 1000ml solution =(0.1095×1000)/100 mol = 1.095 mol

So, concentration of HCl solution = 1.095 molar

Amount of NaOH in the solution = 4g

 mole number of NaOH = 4/40 mol

[since molecular mass of NaOH = 23 + 16 + 1 = 40]

                                           
= 0.1 mol

Also,

Amount of NaOH dissolved in 100ml = 0.1 mol

Amount of NaOH dissolved in 1000ml = 1.0 mol

So, concentration of NaOH solution = 1.0 molar

Thus, the concentrations of the two solutions are not same.
eq \o(((((,Ques.(2) 4.4g carbon dioxide and 5g calcium oxide is mixed to produce 10g CaCO3. The expected amount of product is not found through the reaction.


a.
What is chemical equation?
1

b.
Explain the molar volume of carbon dioxide.
2

c.
Determine how many moles of carbon dioxide was used in the reaction?
3

d.
Give logical explanation of the less amount of expected product found in the reaction in the stem.
4

Answer to the question no. 2
eq \o((,a) Chemical equations are used to briefly represent chemical changes using symbols of elements and compounds and some signs.

eq \o((,b) The volume of 1 mole of a substance is called its molar volume. The molar volume of any gaseous substance under standard conditions i.e. 25oC temperature and 1 atm pressure is 22.4 liters. In same way, the molar volume of 1 mol or 44g of carbon dioxide at 1 atm pressure and 25oC temperature is stated 22.4 liters.
eq \o((,c) According to the passage, 4.4g of carbon dioxide has been used in the reaction. Molecular mass of CO2 = 12 + (16×2) = 44g

We know, mole number = molecular mass/molecular mass in gram


= 4.4/44


= 0.1

So, 0.1 mol of CO2 was used in the reaction.

eq \o((,d) The reaction in the passage is an addition reaction. Calcium oxide and carbon dioxide react in this reaction and joins together to give calcium carbonate.

CaO     +    CO2 → CaCO3
½ mole    ½ mole   1 mol

Also, 1 mol CaCO3 = 40+12+(16×3) = 100g

1 mol CaO = 40+16 = 56g

And, 1 mol CO2 = 12+(16×2) = 44g

So, 

    to give 100g CaCO3 we need 56g CaO

 to "      1g       "         "     "    (56/100)g CaO

 to "      10g     "         "     "  (56×10)/100 CaO

                                                   = 5.6g CaO

Using same method,

  To give 100g CaCO3 we need 44g CO2
to  "       1g        "      "       "   44/100 g CO2
to  "      10g       "      "       "   (44×10)/100g CO2
                                                  = 4.4g CO2
Thus, although 4.4g CO2 is required to produce 10g CaCO3, only 5g of CaO has been used instead of 5.6g. So 4.4g of CO2 has not been able to fully participate in the reaction.

So, the shortage of 5.6-5 = 0.6g of CaO is the reason for the amount of the yield to be less than expected.
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eq \o(((((,Ques.(3) After analyzing 6.75 gm of compound M having molecular mass 180 we find 0.45 gm Hydrogen, 2.7 gm carbon and 3.6 gm Oxygen. [R.B-15]
a.
What do you mean by molecular formula?
1

b.
Write two differences between emperical and molecular formula.
2

c.
Calculate the percent composition of the compound.
3

d.
The molecular formula of M can be obtained by using the given mass- explain mathematically.
4

Answer to the question no. 3
eq \o((,a) When the number of atoms of each element present in one molecule of a compound are shown by using symbols, it is called the molecular formula of a compound.

eq \o((,b) Two differences between Emperical formula and molecular formula are given below(
	Emperical formula
	Molecular formula

	(1) An empirical formula shows the simple ratio of the number of atoms present in each molecule of a compound. For example: the empirical formula of Acetylene is CH.
	(1) Molecular formula shows the exact number of atoms of different element present in a molecule of a compound. The molecular formula of Acetelene is C2H2.

	(2) Emperical formula shows the elements which form the compound
	(2) Molecular formula shows the molecular structure of a compound.


eq \o((,c) The amount of the compound M given in stem is 6.75gm. If this amount of compound is analyzed, we find 0.45gm Hydrogen, 2.7gm carbon and 3.6gm oxygen. Therefore, the percent composition of hydrogen in the compound =  eq \f( 0.45, 6.75)  ( 100%

= 6.67%

The percent composition of carbon =  eq \f(2.7, 6.75) ( 100%

= 40%

The percent composition of oxygen =  eq \f(3.6,6.75) ( 100%

= 53.33%

Therefore, the percent composition of the compound : H = 6.67%. C = 40% and O = 53.33%.
eq \o((,d) The molecular mass of the compound M mentioned in stem is 180.

The percent composition of Hydrogen in the compound =  eq \f(0.45, 6.75)  ( 100%

= 40%

The percent composition of Oxygen =  eq \f(3.6, 6.75) (100%

= 53.33%

By dividing the percent composition of each element by its molecular mass we get(
H = 6.67, C = 3.33 O = 3.33

By dividing each result by the smallest ratio 3.33 we get(
H = 2, C = 1, O = 1

The emperical formula of the compound = CH2O Let, the molecular formula of the compound be (CH2O)n

Therefore, (12 + 1 ( 2 + 16) ( n = 180

= 30 ( n = 180

( n = 6

( the molecular formula = C6H12O6.

eq \o(((((,Ques.(4) 10g of magnesium is mixed with 5g of oxygen and heated. The expected amount of product (15g) is not found through the reaction. [DJ.B-15]
a.
Write the chemical formula of bleaching powder. 
1

b.
What is meant by alkaline earth metal?
2

c.
Determine the number of molecules of oxygen used in the stem. 
3

d.
Analyze the reason of not forming the expected amount of product through the reaction of the stem. 
4

Answer to the question no. 4
eq \o((,a) The formula of Bleaching powder is Ca(OCl) Cl

eq \o((,b) The elements from Be to Ra positioned in Group –2 are called alkaline earth metals. The nature of these elements are like alkali metals. The oxides of these, elements form alkaline solution with water. These metals remain as different compounds in soil. For this reason, they are called alkaline earth metals.

eq \o((,c) As mentioned in the stem, 10gm Magnesium is heated after mixing with 5gm Oxygen.

The atomic mass of Magnesium = 24


"
"
"
" 
Oxygen 
= 16

According to reaction

To react with 48gm Magnesium amount of Oxygen needed = 32gm

To react with 10gm Magnesium amount of Oxygen needed = eq \f(32 ( 10,48)gm

= 6.67gm

Therefore, to complete the reaction 6.67gm, oxygen is required which is absent in the reaction of the stem. So, total 5gm of Oxygen takes part in the reaction and it is the limiting reactant.

5gm Oxygen = eq \f(5,32) = 0.156mol Oxygen.

Number of molecules in 1 mole Oxygen = 6.023 ( 1023

" 
" 
" 
" 
0.156 
" 
"
= (6.023 ( 1023 ( 0.156)


= 0.9396 ( 1023
Therefore, the number of Oxygen molecules used in the reaction is 0.9396 ( 1023.

eq \o((,d) According to the stem, 10gm Magnesium reacts with 5gm Oxygen.

That is, 2Mg + O2 = 2MgO

Since, 48 gm Magnesium reacts with 32 gm Oxygen 


( 
10 gm 
" 
" 
" 
eq \f(32 ( 10,48) gm "


= 6.67 gm

Therefore, Oxygen is the limiting reactant of this reaction. According to the stem, anticipated amount of product was not obtained. The reason is that the amount of Oxygen need to complete the reaction was not present. About (6.67 – 5) = 1.67 gm Oxygen is less in amount.

So, it is clear that the anticipated product could not be obtained because there was scarcity of 1.67gm of Oxygen in the reaction.

eq \o(((((,Ques.(5) 
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N 2 (g)  

NH 3 (g)  

1 No. Baloon   2 No. Balooon  


[C.B-15]
a.
What is nucleon number?
1

b.
'Na+' is an oxidizing agent- Explain.
2

c.
Calculate the molar volume of 10gm of the compound in balloon 2 at STP.
3

d.
Between the two gases which one will diffuse faster? Evaluate with logic.
4

Answer to the question no. 5
eq \o((,a) The total number of proton and neutron of an atom is called the nucleon number of that element.

eq \o((,b) The reactant which accepts electron in an agent. Na+ is an Oxidizing agent because it always accepts electron and forms Na metal. Since high energy is needed to extract electron from Na+ ion so releasing electron by it is impossible. That is why, it always accepts electron, that is, it is an oxidizing agent.

Na+ + e( ( Na

eq \o((,c) The gas in the 2nd figure of the stem is Ammonia. It's molecular formula is NH3. The molecular mass of NH3 = (14 + 1(3) = 17gm = 1 mole.

We know, the volume of 1 mole of any gas = 22(4 litre.

According to question, 10gm NH3 =  eq \f(10,17) mole NH3 = 0(588 mole NH3
Volume of 1 mole NH3 = 22(4 Litre

    "        "   0(588 mole NH3 = (22(4 ( 0(588) Litre


= 13(1712 Litre

So, at STP the molar volume of 10gm of the gas of figure. 2 is 13(1712 Litre.

eq \o((,d) The gas in the 1st balloon is Nitrogen and the gas in the 2nd balloon is Ammonia.

Molecular mass of Nitrogen = (14 (2) = 28

     "              "         Ammonia = (4 + 1 ( 3) = 17

The process of equal and automatic dispersion of a solid, liquid or gaseous substance in a medium is called diffusion. Diffusion depends on the molecular mass of the substance. The lower the molecular mass, higher will be the rate of diffusion. Since the molecular mass of Ammonia (NH3) is lower than that of Nitrogen (N2), Ammonia will diffuse faster.

So, from the above discussion it is clear that in case of the gases of the two balloons Ammonia will diffuse faster than Nitrogen.

eq \o(((((,Ques.(6) The compound A is formed of Sodium and Bromine, and in compound B, C = 40%, H = 6.67% and 0 = 53(33%. It's molecular mass is 180. [SB.B-15]
a.
What is molarity?
1

b.
Why does eating salt seem wet in rainy season?
2

c.
Determine the molecular formula of the compound 'B' in the stem.
3

d.
"The solution of A can conduct electricity but the solution of B can not"- Analyze the statement.
4

Answer to the question no. 6
eq \o((,a) The gram molecular mass or mole number of the Solute presented in each litre of solution at constant temperature is called the molarity of the solution.
eq \o((,b) The amount of water vapour is high in rainy season. Eating salt, for example; Nacl becomes wet in rainy season. The reason is that salt is hydrophylic. So it absorbs the water of air and becomes wet or humid. 

eq \o((,c) In the compound B of stem, Carbon = 40%, Hydrogen = 6.67% and Oxygen = 53.33%.

The molecular formula is obtained from the percent composition by the following way :

	Subject
	C
	H
	O
	Emperical formula of Compound

	Percent composition
	40
	6.67
	53.33
	

	eq \f(Percent composition,Atomic mass)
	eq \f(40,12) = 3.33
	eq \f(6.67,1) = 6.67
	eq \f(53.33,16) = 3.33
	CH2O

	Ratio of number of atoms in the molecule
	3.33 : 6.67 : 3.33 = 1 : 2 : 1


( the molecular formula of compound = (CH2O)n
Molecular mass = (12 + 1 ( 2 + 16) ( n = 30n

Therefore, 30n = 180

( n = 6

( the molecular formula of compound = (cH2O)6 = 66 C6 H12 O6.

eq \o((,d) According to stem, A is a compound formed by Sodium and Bromine and so it is ionic and it is NaBr.

On the other hand, the compound formed by Carbon, Hydrogen and Oxygen is B, which is a covalent compound. molecular formula is C6H12O6
Here, in liquid solution the compound A that is, NaBr conducts electricity. The lons of an ionic compound can move freely after detaching from the crystal latice. As a result, the negative ions are attracted towards the cathode and conducts electricity. But as the covalent compounds can not be ionized, they do not conduct electricity in their melted state or in solution.

That is, the aqueous solution of A conducts electricity but B does not.

eq \o(((((,Ques.(7) Copper sulphate + water ( blue coloured salt

(white powdered salt)

Copper sulphate + water ( blue colour solution

(Blue coloured salt) [J.B-15]
a.
What is melting point?
1

b.
Phosphorus has variable valency. Explain.
2

c.
How will you prepare a molar solution of the first reactant? Describe it. [Cu has a atomic mass of 63.5]
3

d.
The two reactions of the stem are of different nature. Explain.
4

Answer to the question no. 7
eq \o((,a) The fixed temperature at which a solid substance starts melting is called the melting point of the material of the object.

eq \o((,b) It is seen from the electron distribution of Phosphorus that at normal condition it has 3 unpaired electrons in its last shell.

P(15) : 1s2 2s2 2p6 3s2 3px1 3py1 3pz1
That is why, the valency of phosphorus at nurmal condition is three (3).

But in excited state, an electron from the 3s orbital goes to the 3d orbital. Then the number of unpaired electrons of phosphorus becomes 5.

P* (15) : 1s2 2s2 2p6 3s1 3px1 3py1 3pz1 3d1
This is why, the valency of phosphorus is 5 in excited state. That is, phosphorus has variable valency.

eq \o((,c) The first reactant salt of stem is cuSO4.

We know that, if the concentration of any solution is 1mol, it is called molar solution.

Molecular mass of CuSO4 = 63.5 + 32 + 16 ( 4 = 159.5

At a specific temperature, the amount of solute dissolved in 1 litre of water is called molarity of the solution. Then if 1 mole of a solute is dissolved in 1litre water then the density of the solution will be 1m.

When 1 mole that is, 159.5 gm of CuSO4 is mixed in 1 Litre water then it will be the molar solution of CuSO4.
eq \o((,d) The two reactions of the stem are of different nature. Chemical change takes place in the first reaction and physical change takes place in the 2nd reaction. The first reaction of stem is hydration reaction. We know that, when ionic compounds are added with water molecule, it forms crystals. In this case, there is no displacement of electrons. Cuso4 is an ionic compound. It is combined with 5 mole water and produces blue coloured crystal.

CuSO4 + 5H2O ( CuSO4. 5H2O

That is why, it is a chemical reaction.

In the second reaction, CuSO4. 5H2O becomes solube in water when mixed with it. Because Cuso4 has positive and negative poles, as it is an ionic compound. Since water itself is a polar compound so it dissolves cuSO4.

The positive pole of CuSO4 (Cu2+) is attracted by oxygen (O2() and negative pole of CuSO4 (SO42() is attracted by Hydrogen (H+). As a result, solution is produced. This is a physical change.

So, the two reactions mentioned in the stem have different properties.
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eq \o(((((,Ques.(8) 17.6 gm carbon dioxide and X gm of unknown compound are  mixed to produce 40gm CaCO3. [Mirzapur Cadet-15]
a.
What is cation? 
1

b.
'The melting and boiling point of ionic compounds are high'( Explain. 
2

c.
Determine how many moles of unknown compound were used in the reaction? 
3

d.
If the unknown compound is mixed with NH4Cl and heated in a gentle flame, what will be the product explain with equation. 
4

Answer to the question no. 8
eq \o((,a) The ion which contain positive charge as called cation.

eq \o((,b) The melting point and boiling point of ionic compound is high. Because in the crystal lattice of ionic compounds every positive ion is surrounded by the negative charged ion. In this situation negative charged ions are attracted by the fixed electronic attraction force. As a result, they need heavy heat energy to separate attraction force. So their melting point and boiling point is high.

eq \o((,c) In stem unknown compound is calcium oxide (CaO). And the reaction is(

CaO + 
CO2 
(( 
CaCO3

40 + 16  
12 + 16 ( 2  
40+12+16(3


= 56  
= 44  
= 100

From the equation,


44g CO2 reacts with 56g CaO


( 1 g. CO2 reacts with  eq \f(56,44) g. CaO


( 17.6 g. CO2 reacts with  eq \f(56 ( 17.6,44) g. CaO

( The number of moles of CaO which is used in the reaction is =  eq \f(22.4,56)  mole


= 0.4 mole

eq \o((,d) The unknown compound is calcium oxide (CaO). When we mixed calcium oxide with NH4Cl, CaO reacts with NH4Cl from calcium chloride (CaCl2), ammonia (NH3) and water (H2O). The reaction is(

CaO + 2NH4Cl ( CaCl2 + H2O + 2NH3
Then if we heat the products in a flame, then we find a flame with reddish color. In the products, there is calcium ion is present which is attached by chloride ion. When a metal as chloride salt is heated in a flame the metal ion show a flame with individual definite color. In case of calcium ion a reddish color's flame is observed which assure that, there is calcium ion in the products.

eq \o((((((,Ques.(9) 'A' is a compound contain H = 2.04%, S = 32.65% and O = 65.31%.

The empirical and molecular formula of the compound are same. [Mirzapur Cadet-15]
a.
What is hydrocarbon? 
1

b.
In some cases the empirical formula and molecular formula are same– Explain. 
2

c.
Calculate the molecular formula of the compound 'A'. 
3

d.
Describe the principle with equation of the production of compound 'A'in the industry. 
4

Answer to the question no. 9

eq \o((,a) The compound which is formed by carbon and hydrogen only is called hydrocarbon.

eq \o((,b) The relation between empirical formula and molecular formula are(
(Empirical formula) ( n = Molecular formula

In the equation, when the value of n is one (1), then the empirical formula and molecular formula. Such as( CO2, H2O, SO3, etc. So in some cases the empirical formula and molecular formula are same.

eq \o((,c) Here, is the sum  of percentage mass of H, S, O in this compound is = (2.04 + 32.65 + 65.3) = 100

So there is no other element in the compound.

	Element
	Amound of Percentage
	Attomic mass
	Rational number of atom =  eq \f(Amound in Percentage,Atomic mass) 
	Smallest ratio of atoms
	Ratio of atoms in whole number

	H
	2.04
	1
	 eq \f(2.04,1) = 2.04
	 eq \f(2.04,1.02) = 2
	2

	S
	32.65
	32
	 eq \f(32.65,32)  = 1.02
	 eq \f(1.02,1.02) = 1
	1

	O
	65.31
	16
	 eq \f(65.31,16) = 4.082
	 eq \f(4.082,1.02) = 4
	4


( The empirical formula of A compound = H2SO4
Suppose, the molecular formula of A compound = (H2SO4)n 

Molecular mass of A compound = (49.038 ( 2) = 98

So, (H2SO4)n = 98

or, (1 = 2 + 32 + 16 ( 4) ( n = 98

or, 98 ( n = 98

( n = 1

( Molecular formula of A comound = (H2SO4)1 


= H2SO4 

eq \o((,d) In stem, the compound of A is sulphuric acid (H2SO4)

Principle of production sulphuric acid : At first SO2 is produced from the burning of sulphur.


S(s) + O2(g) ( SO2(g)

Then SO3 is produced from SO2. But in normal condition sulphur di-oxide is not oxidized by atmospheric oxygen. In contact chamber SO2 is oxidized to SO3 by oxygen at 400 ( 600( C temperature in presence of granular platinum or vandadium pentoxide ad catalyst.

2SO2(g) + O2  eq \o(400 ( 600(C, ((((((((((((((((((,Pt/V2O5) 2 SO3(g), 

(H = (192kJ mole(1
Produced SO3 is then absorbed in 98% H2SO4 to produce oleum (H2S2O7)

SO3(g) + 98% H2SO4(aq) ( H2S2O7(l)

Oleum is then dilluted by water to produce H2SO4 with desired concentration.

H2S2O7(l) + H2O(l) + 2H2SO4(l)

eq \o((((((,Ques.(10) A compound contains three eleents carbon, hydrogen and oxygen. The percent composition is C = 40% H = 6.67%. The vapour density of the compound is 90. [Mymenshingh Girls' Cadet-15]
a.
What is oxidation number of Cr in (K2Cr2O7)?
1

b.
Why the valency of Group-1 elements is one? 
2

c.
Calculate the emperieal formula of the compound mentioned data above. 
3

d.
Find out the molecular formula using data above. 
4

Answer to the question no. 10
eq \o((,a) The oxidation number of Cr in k2Cr2O7 is +6.

eq \o((,b)The elements of Group-I has an electronic configuration which has only one unpaired electron in that outermost shell. They give up their one outermost electron to form ionic compound. So, the valency of Group-I elements is one.

eq \o((,c) According to the stem,


C ( 40%


H ( 6.67%


O ( (100 ( (40 + 6.67)} or, 53.33%

Dividing the percentage of that elements by their respective atomic mass.

C = 40 + 12 + 3.33; H = 6.67 (1=6.67; O = 53.33 ( 16 = 3.33 

The empirical formula of A compound = CH2O
eq \o((,d) From C,

The empirical formula of A compound = CH2O

The molecular mass of A compound = 2 ( 90 = 180

Suppose the molecular formula of A compound = (CH2O)n
So,

(CH2O)n = 180

Or, (12 + 1 ( 2 + 16) ( n = 180

or, 30 ( n = 180

( n = 6

( The molecular formula of A compound = (CH2O)n

= C6H12O6

So, the name of the compound (A) is glucose (C6H12O6)
eq \o((((((,Ques.(11) 26.5 g sodium carbonate reacts with 36.5 g hydrochloric acid to prepare table salt. [Mymenshingh Girls' Cadet-15]
a.
What is the formula PVC? 
1

b.
Detergent is better cleaning agent than soap-Explain.
2

c.
Write the reaction in stem with balance equation. How much table salt will form and how much reactant will remain?
3

d.
How many litre of CO2 will form by above reaction standard temperature and pressure? How much lime stone will be required to prepare that amount of CO2?
4

Answer to the question no. 11
eq \o((,a) The formula of PVC is-

[image: image14.png]Cl
n




eq \o((,b) Detergent is better cleaning agent than soap. Because in hard water there is various kinds of cation Mg2+, Ca2+ which can react with soap. So there is extra soap is needed to clean. But detergent doesn't react with cation. Besides, the cleaning ability of detergent is more than soap. So detergent is better cleaning agent than soap.

eq \o((,c) In stem, the reaction is

Na2CO3 + 2HCl ( 2NaCl + CO2 + H2O

 106
    73            117

From the equation,

From 106 gm Na2CO3, NaCl can be produced 117 gm

( from 1 gm Na2CO3, NaCl can be produced  eq \f(117,106) gm

( from 26.5 gm Na2CO3, NaCl can be produced  eq \f(117 ( 26.5,106) gm

or, 29.25gm

( 29.25 gm no table salt will form,

106 gm Na2CO3 reacts with 73 gm HCl

( 1 gm Na2CO3 reacts with  eq \f(73,106) gm HCl

( 26.5 gm Na2CO3 reacts with  eq \f(73 ( 26.5,106) gm HCl

or, 18.25 gm HCl

( The reactant HCl remain = (36.5 ( 18.25) gm


 =18.25 gm
eq \o((,d) In stem, the reaction is, 

 eq \o(Na2CO3,106) + 2HCl ( 2NaCl +  eq \o(CO2,22.4L) + H2O

From equation,

At STP,

    From 106 gm Na2CO3, CO2 is produced 22.4L

( From 1 gm Na2CO3, CO2 is produced  eq \f(22.4,106) L

( From 26.5 gm Na2CO3, CO2 is produced  eq \f(22.4 ( 26.5,106) L


or, 5.6l

( 5.6L CO2 will form by above reaction.

eq \o((((((,Ques.(12) 0.25M 5mL solution of ferrous sulfate is mixed with 0.5M 10mL solution of sodium hydroxide in a beaker. A light green precipitate is appeared at the bottom of the beaker. [Rajshahi Cadet-15]
a.
What is Tollen’s reagent?
1

b.
Explain the effect of temperature on the rate of a reaction.
2

c.
Calculate the amount of substances used in the reaction.
3

d.
What will happen, if 0.5M 5mL FeSO4(aq) is used instead of the solution mentioned in the stem.  
4

Answer to the question no. 12
eq \o((,a) Silver nitrate solution is basic medium is called Tollen’s reagent.
eq \o((,b) The rate of a reaction depends on temperature. If the temperature is increased, the rate of reaction is also increased.On the other hand, if the temperature is decreased, the rate of reaction is also decreased.
eq \o((,c) In stem, 

The reaction is,


FeSO4(aq) + 2NaOH(aq) ( Fe(OH)2 + Na2SO4

1 mole              2 mole

( The mole number of ferrous sulfate is


=  eq \b\bc\((0.25 ( \f(5,1000)) mole


= 12.5 ( 10(3 mole

( The mole number of sodium hydroxide is


=  eq \b\bc\((0.5 ( \f(10,1000)) mole


= 5 ( 10(3mole

From equaltion,


1 mole FeSO4 reacts with 2 mole NaOH

( (1.25 ( 10(3) mole FeSO4 reacts with (2 ( 1.25 ( 10(3) NaOH or, 2.5 ( 10(3 mole

( The molecular mass of FeSO4 = 55.85 + 32 + 16 ( 4


= 151.85

( The molecular mass of NaOH = 23 + 16 + 1


= 40

( 1.25 ( 10(3 mole FeSO4 = (1.25 ( 10(3 ( 115.85)gm


= 0.1898 gm

( 2.5 ( 10(3 mole NaOH = (1.25 ( 10(3 ( 40gm


= 0.1 gm

( 0.1898 gm FeSO4 and 0.1 gm NaOH used in the reaction. 

eq \o((,d) In stem,

The reaction is, 


FeSO4 + 2NaOH ( Fe(OH)2 + Na2SO4
In a 5 mL or  eq \f(5,100) L 0.5M FeSO4 has


=  eq \b\bc\((0.5 ( \f(5,1000)) mole FeSO4

= 2.5 ( 10(3 mole FeSO4
From equation,


1 mole FeSO4 react with 2 mole NaOH

( (2.5 ( 10(3) mole FeSO4 react with 



(2 ( 2.5 ( 10(3) NaOH



or, 5 ( 10(3 NaOH

In NaOH solution 5x10-3 mole NaOH have. 

So, the sodium hydroxide is completely reacts with ferrous sulphate solution and there is no reactant remain it 0.5 M 5 mL FeSO4 is used.
eq \o((((((,Ques.(13) You are given 0.2 M 700 mL HClO4 solution to carry out an experiment which require HClO4 solution of different concentration. To carry out the experiment you are told to separate 100 mL in a 200 mL beaker and to add 100 mL water. [Rajshahi Cadet-15]
a.
What is Diffusion?
1 

b.
What is meant by radio activity?
2

c.
How will you make 0.1M solution from given solution?
3

d.
What number of molecule contain in 20 of 2nd solution which you made diluted.
                 4

Answer to the question no. 13
eq \o((,a) The tendency of solid, liquid or gas to spread spontaneously and uniformly in any medium is called the diffusion.
eq \o((,b) The property that plays the role to convert the unstable isotopes of an element to the isotopes of another element by emitting different types of rays like (-ray, (-ray and y-ray is called the radioactivity of the element.
eq \o((,c) Here,

	V1 = 700 mL

S1 = 0.2 M

S2 = 0.1 M

V2 = ?
	We know,

V1S1 =V2S2
( V2 =  eq \f(v1S1,S2) 
( V2 =  eq \f(700 ( 0.2,0.1)


( V2 = 1400 mL

( Water is added = (1400 ( 700) mL


= 700 mL

If we add 700 mL water into the solution the 0.1 M

solution is produced.
eq \o((,d) The volume taken from 0.2 M solution = 100 mL.
If we add 100 mL water, then the number of molecule of HClO4 can not be changed. 

So, the mole number of HClO4 =  eq \b\bc\((0.2 ( \f(100,1000)) mole


= 0.02 mole

1 mole HClO4 contains 6.023 ( 1023 molecule 

( 0.02 mole HClO4 contains (0.02 ( 6.023 ( lO23)

or, 1.2046 ( 1022 molecule 

( 1.2046 ( 1022 molecule contain in 200 mL of 2nd solution.
eq \o((((((,Ques.(14) The same condition of temperature and pressure molar volume of all gases are equal. Again equal volume of all gases at same temperature and pressure contain equal no. of molecules. This is true for all gases, liquid and solid. [Joypurhat Cadet-15]
a.
What is chemical equation?
1

b.
Explain that the valency of elements is not a constant property.
2

c.
How many molecule are there in 2g. of methane at STP?
3

d.
Explain molar volume with example. 
4

Answer to the question no. 14
eq \o((,a) The short expression of a chemical process by  symbol, formula and sign is called chemical equation.

eq \o((,b) The valency of the elements is not a constant property. The valency of the elements is periodic function.we move according to their increasing atomic number. Generally the group number or to complete the octate the number of electrons needed is valency of that element. The valency of Na is 1. because the group number of Na is 1.

eq \o((,c) The molecular formula of CH4 =12+1( 4

= 12 + 4 

= 16.

The Avogadro number = 6.023 ( 1023

So, 

     16 gm methane contain 6.023 ( 1023 molecule

( 1 gm methane contain  eq \f(6.023 ( 1023,16) molecule

( 2 gm methane contain  eq \f(6.023 ( 1023 ( 2,16) molecule



or, 7.5229 ( 1022

( 75229 ( 1022 molecule of methane in 2g. 

eq \o((,d) Molar volume with explanation :

The volume of one mole of substance is called the molar volume. Molar volume of Solid, liquid and gaseous substances are different. But in standard condition, the volume of one mole of different substances are equal. The volume of a substance is pressure and temperature dependant. The volume of substance increases or decreases with the increase or decrease of temperature respectively. On the other hand, the volume of gas decreases the increase of pressure. The volume of gaseous substance changes in large amount with the change of pressure and temperature. So in calculating the volume of gaseous substance, it is required to mention the pressure and temperature. In case of chemical reaction 25°C temperature and 1 atmospheric pressure are called the standard temperature and pressure. On the otherhand, to explain gaseous state, 0°C temperature and 1 atmospheric- pressure are known as standard condition. In standard condition molar volume of any gaseous substance is 22.4 liter. In standard condition volume of 1 mole or 44g carbon dioxide is 22.4 liter. Similarly, In standard condition volume of 1 mole or 32gm oxygen is 22.4 liter. In standard condition volume of 1 mole or 2g hydrogen is 22.4 liter.

eq \o((((((,Ques.(15) When a magnesium ribbon is burnt, 90 gm magnesium oxide is produced. [Pabna Cadet-15]
a.
What is dry ice? 
1

b.
What do you mean by semi molar ferrous sulphate solution? 
2

c.
How many grams magnesium is needed in the above reaction? 
3

d.
Analyze the bond formation of the compound mentioned in above stem. 
4

Answer to the question no. 15
eq \o((,a) The solid carbon dioxide is known as dry ice.
eq \o((,b) The semimolar ferrous sulphate solution mean the concentration of the solution is 0.5 M i.e. the 1000 mL solution contain 0.5 mole of ferrous sulphate or 75.925 gm ferrous sulphate.
eq \o((,c) In stem, the reaction is, 

2Mg    +   O2  (  2MgO

2 ( 24   16 ( 2  2(24 + 16)

 = 48      = 32         = 80

To produce 80gm, magnesium oxide 48gm Mg needed

( To produce 1gm magnesium oxide  eq \f(48,80) gm Mg needed 

( To produce 90 gm magnesium oxide  eq \f(48 ( 80,90) gm Mg needed.

or, 42.67 gm Mg. 

( 42.67 gm Mg is needed. 
eq \o((,d) That means X radical is oxygen and Y radical is Mg. There is ionic bond in MgO in the stem.  

Explanation with logic : Between cation and anion which bond is made by fixed electrostatic attraction force is called ionic bond. Every atom wants to achieve electron configuration of the nearest inert gases for gaining stability.


Oxygen (8O) ( 1s2 2s2 2p4

Neon (10Ne) ( 1s2 2s2 2p6
Magnesium (12Mg) ( 1s22s22p63s2
From the electron configuration we can see that there are 2 electrons in the last orbit of magnesium. For achieving electron configuration of inert gases Mg needs 2 electrons to leave or 6 electrons to accept. But it is easy for magnesium to leave 2 electrons instead of accepting 6 electrons. So Magnesium leaves 2 electrons and make Mg2+.

Mg(g) ( Mg2+(g) + 2e- 

In this way, it is impossible for oxygen to leave 6 electrons. So oxygen accepts 2 electrons and makes O2(.

O(g) + 2e- ( O2((g) 

Produced O2( ion attracted by the Mg2+ ion with electrostatic attractive force  form MgO. That means by donating and accepting electrons between Mg2+ (cation) and O2- (anion) MgO is made by fixed electric attraction.

So we can say that, MgO is an ionic compound and ionic bond is present in it.

eq \o((((((,Ques.(16) To prepare common salt, 26.5g of sodium carbonate react with 36.5 g of hydrochloric acid.[Jhenidah Cadet-15]
a.
What is analar?
1

b.
Why HCl is a polar compound?
2

c.
Calculate how much common salt will be produced in the stem?
3

d.
How much CaCO3 is required to obtain CO2 gas which produce in stem reaction?
4

Answer to the question no. 16
eq \o((,a) The purest chemical substance is called analas.

eq \o((,b) The difference of electronegativity between hydrogen and chlorine is more than 1.5. So, there is slightly positive charge in hydrogen atom and slightly negative charge in chlorine atom, Besides HCl dissolve in polar solvent like HaO. So HCl is a polar compound.

eq \o((,c) In stem, the reaction is

Na2CO3 + 2HCl ( 2NaCl + CO2 + H2O 

                73             117

= 106 

Fromthe equation,

From 106 gm Na2CO3, NaCl can be produced 117 gm

From 1 gm Na2CO3, NaCl can be produced  eq \f(117,106)  gm

From 26.5 gm Na2CO3, NaCl can be produced  eq \f(117 ( 26.5,106) gm

or, 29.25 gm.

( 29.25 gm no table salt will form.
eq \o((,d) In stem, the reaction is, 

 eq \o(Na2CO3,106) + 2HCl ( 2NaCl +  eq \o(CO2,22.4L) + H2O

From equation,

At STP,

    From 106 gm Na2CO3, CO2 is produced 22.4L

( From 1 gm Na2CO3, CO2 is produced  eq \f(22.4,106) L

( From 26.5 gm Na2CO3, CO2 is produced  eq \f(22.4 ( 26.5,106) L


or, 5.6l

( 5.6L CO2 will form by above reaction.
eq \o((((((,Ques.(17) Let M is an organic acid which vapor density is 75 and C = 32% and O = 64%.   [Jhenidah Cadet-15]
a.
What is oxidation number of Cr in K2Cr2O7?
1 

b.
Write the electronic configuration of Cr. 
2

c.
How much M acid is required to prepare 0.5M solution? 
3

d.
Determine the molecular formula of M acid.
4
Answer to the question no. 17
eq \o((,a) The oxidation number of Cr in K2Cr2O7 is +6
eq \o((,b) The atomic number of Cr is (24) and it's electronic configuration:

Cr(24) (( 1s22s22p63s23p63d54s2
eq \o((,c) Here,


The vapour density of M = 75

(
The molecular mass of M = 75


If the solution is 1 L. or 1000mL, then,


For 1000 mL 1 M solution M is needed 150 gm

(
For 1000mL 0.5M solution M is needed (150 ( 0.5)gm

or, 
75gm

( 
75gm M acid is reuqired to prepare 1000mL 0.5 M solution. 

eq \o((,d) According to the stem,


C = 32%


O = 64%


H = {100 − (32 + 64)}%


= 4%

Dividing the percentage of that element by their respective atomic mass.

C =  eq \f(32,12), 
O =  eq \f(64,16), 
H =  eq \f(4,1)

= 2.67
= 1.5
= 4

Now the three quotients are divided by 2.67

C =  eq \f(2.67,2.67)
O =  eq \f(4,2.67)
H =  eq \f(4,2.67)

= 1
= 1.5
= 1.5

Multiply the three quotients by 2.

C = 1 ( 2
O = 1.5 ( 2
H = 1.5 ( 2


= 2
= 3
= 3

The molecular mass of M = 75 ( 2 = 150

Suppose, the molecular formula of M = (C2H3O)n
So,

       (C2H3O3)n = 150

(
(12 ( 2 + 1 ( 3 + 16 ( 3) ( n = 150

(
(24 + 3 + 48) ( n = 150

(
75 ( n = 150

(
n =  eq \f(150,75)
( 
n = 2

( The molecular formula of M = (C2H3O3)2 = C4H6O6

	eq \o((((((,Ques.(18)
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[Comilla Cadet-15]
a.
Has the ammonia gas any colour or smell?
1

b.
What are the importance of pH in health care?
2

c.
How many gram of NaNO3 present in stem vessel?
3

d.
In which vessel less sodium is present? Analyze with related calculation.
4

Answer to the question no. 18
eq \o((,a) Ammonia has symbols smell, and no colour.
eq \o((,b) Our body pH is probably one of the most important elements affecting our health status and body function. PH reflects the events occurring in the body. Many conditions and diseases have this one basic element in common, out of range pH levels. In fact, pH influences every physiologic activity in your body, including metabolism, pain, and diseases. The speed of all biological and electrical reactions is under pH control. For example, when the body environment is more acidic, electrical resistance lowers, hence electricity moves faster. Conversely, the more alkaline the body is the slower electricity in the body. Also, the more acidic the blood, the quicker our body wants to get rid of the acidity, so a person's breaths are quicker and shallower.
eq \o((,c) In pot A,

Volume of NaNO3 soln = 2L

 
Concentration of NaNOa soln = 0.1 M.

( The number of mole of NaNO3  = (0.1 ( 2) mole

= 0.2 mole

The molecular mass of NaNO3 = 85.

( NaNO3 present in the vessel = (0.2 ( 85) gm

= 17 gm

eq \o((,d) From c,

In vessel A, the number of mole of NaNO3 = 0.2 mole So, the number of mole of Na* = 0,2 mole Na+ present in vessel A = (0.2 ( 23) gm = 4.6 gm In vessel B,

The number of mole of NaOH    = (0.2 ( 1) mole


= 0.2 mole 

So, the number of mole of Na+ = 0.2 mole

Na+ present in vessel B = (0.2 ( 23) gm = 4.6 gm Both two vessel has same amount of sodium.

eq \o((((((,Ques.(19) 'X' is an element placed 3rd period and Group-16 in the periodc table which is extracted from mine by Frush process. It can be converted to different compounds by the following reactions:

(i) 
X (s) + O2  eq \o(Burning,((() Y (g)

(ii)
Y (g) + O2 (( Z (g)

(iii)
Z (g) + H2O (( A

(iv) 
A + Z (( B, B + H2O (( A
[Feni Girls' Cadet-15]
a.
What is biofuel?
1

b.
When pH of the neutralization reaction of H2CO3 and NaOH is more than 7?
2

c.
Determine the limiting reactant in reaction (ii) when 112g m 'Y' react with 32 gm oxygen.
3

d.
Between the process (iii) and (iv) which one is preferable for the production of the compound 'A'? Give reasons for your answer.
4

Answer to the question no. 19
eq \o((,a) A fuel that is produced through contemporary biological processes rather than a fuel produced by geological processes is known as biofuel.

eq \o((,b) When the concentration of NaOH is equal of more than that of H2CO3, then the pH of the neutralization reaction of H2CO3 and NaOH is more than 7. Because, H2CO3 is weak acid and NaOH is a strong base. If the solution is basic, the pH value is more than 7.
eq \o((,c) Hence, Y is an element placed 3rd period and Group-16 in the periodic table. So X is sulphur (S). In the stem, the reactions are —

(i) 
S + O2 ( SO2(g)

(ii) 
SO2(g) + O2 ( SO3(g)

(iii) 
SO3(g) + H2O ( H2SO4 

(iv) 
H2SO4 + SO3 ( H2S2O7

(iv) 
H2S2O7 + H2O( H2SO4

Now (ii) reaction is —

SO2(g)
+     O2
( SO3(g)

32 + 16 ( 2
16 ( 2

= 64 = 32g

From the reaction, we can write,

32 gm O2 reacts with 64 gm SO2

So, in the reaction vessel, (112 ( 64) gm = 48 gm.

SO2 does not reacts. So in this reaction, there is no extra

O2 which can reacts. So, oxygen is limiting reactant.

eq \o((,d) Due pollution and condensation problem H2SO4 is not produced by reaction (iii) of the stem. When water is added to sulphur trioxide sulphuric acid is produced. But here is a problem that, a mist of fine drop if dilute sulphuric acid is formed by joining sulphur trioxide with moisture of atmosphere, which is very difficult to condensed. So, air of the industrial area gets polluted.


SO3(g) + H3O(l) (( H2SO4(l)

So, SO3 is absorbed in 98% H2SO4 forming a fuming sulphuric acid. FXiming sulphuric acid is called oleum. Oleum is mixed with water to make necessary dilution.


H2SO4(l) + SO3(g) (( H2S2O7(l)

Sulphuric acid is a dense oily liquid which is miscible with water in all proportions. When water is added to sulphuric acid it forms heat and blast. That is why sulphuric acid is added to water drop wise with stirring to make dilute. When dilution container becomes very hot the addition of acid is stopped when it becomes cold again acid is added. If the dilution container is kept in a water bath it will remain cool.


H2S2O7(1) + H2O(l); (((((( 2H2SO4(l)

eq \o((((((,Ques.(20) A compound 'X' is composed of carbon, hydrogen and oxygen, where C = 54.54%, H = 9.09% and its molecular mass is 88. The compound 'X' is an organic acid. 
[Feni Girls' Cadet-15]


a.
What is electronegativity?
1

b.
Why graphite conducts electricity but diamond doesn't?
2

c.
Determine the molecular formula of the compound 'X'.
3

d.
Is it possible to prepare the compund 'X' from butane? Justify your answer with required reaction.
4

Answer to the question no. 20
eq \o((,a) The relative attraction force of an element on the bond pair of electrons between two element of a covalent compound is known as electronegativity.
eq \o((,b) Graphite and diamond bond formed by carbon. In graphite is attached by three carbon covalently. So, thei^fi^iW free electron to conduct electricity. But in diamond, every carbon atom is attached by four carbons. So dwe is ore free electron to conduct electricity. That's wigr pvfAdte conducts electricity but diamond doesn't.
eq \o((,c) According to the stem,

The sum of percentage of C and H is = (54.54 + 9.09)%


= 63.63%

( the percentage of O is = (100 ( 63.63)%


= 36.37%

Dividing the percentage respective atomic mass.

C =  eq \f(54.54,12),
H =  eq \f(9.09,1),
O =  eq \f(36.37,16) 

= 4.545
= 9.09
= 2.273

Now the three quotients are divided by 2.273 (the least quotient) we get,

C =  eq \f(54.54,12), 
H =  eq \f(9.09,2.273),
O =  eq \f(2.273,2.273) 

= 2
= 4
= 1

( the empirical formula of X is = C2H4O 

The molecular weight of X compound is = 88 Suppose,

    the molecular formula of X compound = (C2H40)n

( (C2H4O)n = 88

(   (12 x 2 + 1 x 4 + 16) x n = 88 

(   (24 + 4 + 16) x n = 88 

(   44 ( n = 88 88

(  n =  eq \f(88,44) 
(  n = 2

( the molecular formula of X is = (C2H4O)2


= C4H8O2 


= C3H7 − COOH

(Butanoic acid)

eq \o((,d) From C, we find that the X compound is butanoic acid which is possible to prepare from butane.

From butane to butanoic acid : When butane is

chlorinated at 400°C temperature butyle chloride is

formed.

CH3 − CH2 − CH2 − CH3 + Cl2  eq \o(400(C,((() CH3 − CH2
− CH2 − CH2 − Cl + HCl
Then butyle chloride reacts with the solution of sodium hydroxide to form butanol.

CH3 ( CH2 ( CH2 ( CH3Cl2 + NaOH( CH3 – CH2 

+ CH2 − CH2 − Cl2  + NaCl 

If produced butanol is oxidised by strong oxidising agent k2Cr2O7 and H2SO4, then at first butanol and then butanoic acid is produced.

CH3 − CH3 − CH2 − CH2 − OH + [O]  eq \o(k2Cr2O7,H2SO4,((((,) C3H7 − CHO + H2O 

C3H7 − CHO + [O]  eq \o(k2Cr2O7,H2SO4,((((,) C3H7 − COOH + H2O

So butanoic acid is possible to produce from butane.

eq \o((((((,Ques.(21) One cadet produced some Mg oxide and Al oxide by heating 1.2 g magnesium and same amount of Alluminium. [Faujdarhat Cadet-15]
a.
What is hydration reaction?
1

b.
Why Ca is called the alkaline earth metal? Explain. 
2

c.
Calculate the amount of Alluminium oxide that is produced in the stem. 
3

d.
Compare the ionic properties of the given compounds. 
4

Answer to the question no. 21
eq \o((,a) When one or more molecules of water join with ionic compounds during formation of crystal lattice, this reaction is called hydration reaction.
eq \o((,b) 20Ca is called alkaline earth metal. The property of 20Ca is like alkaline metal and this element is found in soil as compound in the earth. That's why it is called alkaline earth metal.
eq \o((,c) The reaction between aluminium and oxygen is-
4 Al + 3O2   (  2 Al2O3 

(4 ( 27)g       2(27 X 2 + 16 X 3) 

= 108 g       = 204 g 

From the standard reaction we can write

From 108 g Aluminum produced 240 g Al2O3

( 
1g              "        "              eq \f(204,108) Al2O3

(          1.2g            "        "   
  eq \f(204 ( 1.2,108) Al2O3

or, 2 27g. Al2O3

( The amount of aluminium oxide that is produced in the stem is 2.27 g.

eq \o((,d) The two compounds is magnesium oxide (MgO) and aluminium oxide (Al2O3). Both of them are ionic compound. But comparatively MgO is more ionic than AI2O3

Comparison: The atomic number of magnesium (Mg) and aluminium (Al) is 12 and 13 respectively and their electronic configuration is —

Mg(12) ( 1s2 . 2s2 . 2p6 .  3s2

Al(13) ( 1s2 . 2s2 . 2p6 . 3s2 . 3p1

From the electronic configuration we see that the number of outermost shell of Mg and Al is 2 and 3 respectively. So, It’s easy to donate electrons but comparatively leaving of 2 electrons is more easy than 3 electrons. So, Mg(C) IS more ionic than Al2O3. Beside when we move from left to right in a periodic, the ionic property is reduced. Moreover, generally ionic oxide show basic properties and covalent oxide show acidic properties. MgO don't react with water, but it reacts with acid form salt and water.

MgO + 2HCl = MgCl2 + H2O 

Where AI2O3 reacts with both acid and base to form salt and water.

Al2O3 + 6HCl = 2AlCl3 + 3H2O

M2O3 + 2NaOH = 2NaAlO2 + H2O 

So, comparatively, MgO is more ionic than Al2O3.

eq \o((((((,Ques.(22)

[image: image16.emf]   
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[Faujdarhat Cadet-15]
a.
What is covalent bond? 
1

b.
What do you mean by halogen? Explain. 
2

c.
Determine the percentage composition of the salt that can be formed by combining A & B solution. 
3

d.
Will the molar concentration of A & B solution be same? Give mathematical logics. 
4

Answer to the question no. 22
eq \o((,a) By sharing electron non-metal atoms achieve octet or duel structure of electron and make stable bondage is called covalent bond.
eq \o((,b) The redicals of group- 17- F, Cl, Br, I and At all these 5 elements are called together halogens. The word halogen means salt maker. They accept one electron at their outermost energy level and makes halide. The halogen's original is a source is sea salt. They make diatomic molecule by sharing electron between themselves.
eq \o((,c) The produced salt will be Al(NO3)3 that can be formed by combining the solution shown in the stem and the reaction is —

3HNO3 + Al(OH)3 ( Al(NO3)3 + 3H2O

The produced salt is Al(NO3)3 where one Al atom is attached with one NO3 atom. The atomic mass of Al smd NO3 are 27 and (14 + 3 ( l6) = 62 respectively.

So, the gram atomic mass of A1(NO3)3 = (27 + 62) = 89 gm

The percentage composition of aluminium (Al) in

 Al(NO3)3 =  eq \f(27 ( 100,89)   = 30.34%.

The percentage composition of Nitrogen (N) in Al(NO3)3

=  eq \f(14 ( 100,89) = 15.73%

The percentage composition of Oxygen (O) in Al(NO3)3 

=  eq \f(3 ( 16 ( 100,89) = 53.93%

So, the percentage composition of produced Al(NO3)3 is Al = 30.34%, N = 15.73% and O = 53.93.

eq \o((,d) Here, the amount of HNO3 in A is = 10 gm Molecular mass of HNO3 = 1 + 14 + 48 = 63

Number of mole of HNO3 in solution =  eq \f(10,63) mole


= 0.1587 mole 

So, in 100 ml solution, amount of HNO3 is 0.1587 mole 

( in 1000 ml solution, amount of HNO3 is  eq \f(0.1587 ( 1000, 100)  = 1.587 mole

( Concentration of HNO3 solution is 1.587m.

But, from the stem, we can see that, the concentration of Al(OH)3 is 0.15 m.

So, from mathematical calculation, it is sure that the molar concentration of A 86 B solution are not same.
eq \o((((((,Ques.(23) Observed the following reactions:

(i) Mg + 2 HCl (((( MgCl2 + H2(g) 

(ii) N2(g) + 3H2(g) ((((((((((( 2NH3(g)

[Faujdarhat Cadet-15]
a.
What is rust? 
1

b.
What do you mean by Saponification? Explain. 
2

c.
From reaction (i) prove that oxidation reduction-reaction takes place simultaneously. 
3

d.
Is there any limiting reactant of the given reactions? Give your logics. 
4
Answer to the question no. 23
eq \o((,a) Rust is an iron oxide usually red oxide formed by the redox reaction of iron and oxygen in the presence of water.

eq \o((,b) Sodium or potassium soap is produced by hydrolysis of oil and fats with caustic soda or caustic potash. Produced sodium or potassium salt is known as soap and the reaction is known as saponification.

 eq \s(CH3 − OCO − R, |,CH − OCO − R +, |,CH2 − OCO − R) NaOH ( 3R −  eq \s\up10(\s(O, ||,C)) −  eq \o(ONA,Soap) +

Oil/ fat                                                      eq \s(CH2 − OH, |,CH − OH, |,CH2 − OH)
                                                                 Glysarol



 eq \b\bc\[(\a\al(R = Cn − H2n − 1,n = 12 − 18))
eq \o((,c) In a redox reaction, oxidation is the mechanism of donating or releasing electrons by reactant is called the oxidation. On the other hand, reduction is the mechanism of accepting or receiving electrons by reactants is called the reduction.

Again, the reactant which accepts electron is called the oxidant and the reactant which donates electron is called the reduction. When the reductant released electron the oxidant accept this. As donating electron is called oxidation and receiving electron is called reduction so the, oxidation and reduction occurred simultaneously. In this reaction, magnesium reacts with HCl and produces magnesium chloride and hydrogen. This is a redox reaction.

The reaction can be written as (
Mg ( Mg2+ + 2e(
H (  H+
2H ( H2+ + 2e( 
Mg + H2+ ( Mg2+ + H2
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So, we can say that in reaction (1), oxidation reduction occur at the same time.

eq \o((,d) If there is more than one reactant in a chemical reaction, it is not possible always to supply the all reactants in required amount when supplied by weighing. In the above reaction 1 molecule of oxygen gas is required to react with 2 atom of magnesium metal. Similarly, 2 molecules of oxygen gas is required to react with 4 atoms of magnesium metal. But m reaction if 4 molecules of o-xygen gas is supplied to react with 4 atoms of magnesium metal, 2 molecules of oxygen gas will remain at the end of the reaction. In this condition magnesium metal is called the limiting reactant. That is, at the time of reaction among more than one reactants the reactant that does not remain in reaction medium is called the limitmg reactant. At the time of calculation the amount of product form reactant, it is done from the amount of limiting reactant.

eq \o((((((,Ques.(24) A compound Q, contain 92.31% carbon and rest of hydrogen, which molecular mass is 26. [Sylhet Cadet-15]
a.
What is ion?
1

b.
Why alkene is more reactive than alkane?
2

c.
Determine the molecular formula of compound Q? 
3

d.
Addition of Hydrogen with Q then react with KMnO4 in alkali medium-Explain the reaction.
4

Answer to the question no. 24
eq \o((,a) The atoms free radicals which contain positive or negative charges are called ion.

eq \o((,b) Alkenes are more reactive than alkanes. Because alkenes are formed by strong covalent bond of carbon-carbon and carbon-hydrogen. So these compounds generally do not take part m chemical reaction. That's why these are called paraffin. Because of the presence of carbon-carbon double bond in alkene molecule, they are chemically very reactive. Because the first bond (cr) of the double bond is although strong enough but the second one (tt) is comparatively week. That’s why alkenes are more reactive than alkanes.

eq \o((,c) A compound is composed by carbon and hydrogen

The percentage composition of C = 92.31%

( the percentage composition of C = (100 ( 92.31)%

= 7.69%

Divide the every percentage by their atomic mass, we find.


C =  eq \f(7.7,7.69)   
H =  eq \f(7.69,7.7) 
 
= 1
= 1

The two quotients divide by lowest quotients


C =  eq \f(7.7,7.69)
H =  eq \f(7.69,7.7)

= 1
= 1
( the empirical formula of A compound = CH 

Suppose,

The molecular formula of A compound = (CH)n

( for molecular mass 26, we get,

     (CH)n = 26

( (12 + 1)  ( n = 26

( 13 ( n = 26

( n =  eq \f(26,13) 
( n = 2

( for molecular mass 26. 

The molecular formula of A compound = (CH2) = C2H2
eq \o((,d) From C the Q compound is ethyne (HC = CH).

Addition of   H2 to ethyne : At high pressure and 150°(180(C temperature ethyne reacts with hydrogen to form ethene m presence of Ni catcdyst.

HC  ( CH + H2  eq \o(Ni,150( high,((((,) H2C = CH2
pressure

Oxidation of ethene by KMnO4 in alkali Medium : Ethene reacts with dilute' solution of potassium permanganate (KMnO4) to produce ethelene glycol by oxidatior. In this reaction, the violet colour of potassium permanganate solution disappears,

H2O = CH2(g) + H2O + [O]  eq \o(KMnO4,(((() CH2(OH) ( CH2 – OH(l)

Etiiylene glycol.

eq \o((((((,Ques.(25) Substance 'A' molecular mass is 106. Composed of 3-elements of atomic masses 23, 12 & 16 also its percentages are 43.4%, 11.3% and 45.3% respectively. 1.06g of substance A is dissolved in 100 ml water.


[image: image18.emf] 
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[Barisal Cadet-15]
a.
What is percentage of yield?
1

b.
Write down the differences between empirical formula and molecular formula.
2

c.
Determine the molecular formula of compound "A" from the values of stem. 
3

d.
Determine the concentration of solution 'A' and explain why it is called ideal solution? 
4

Answer to the question no. 25
eq \o((,a) The percentage fraction of the amount of product obtained from reaction by calculated amount of product from reaction is known as percentage of yield.

eq \o((,b) See Rangpur Cadet College Ques. No 3(b) Arts.

eq \o((,c) In stem, the 3 elements are Na, C and O3. According to the stem. The sum of percentage of Na, C and O2 = (43.4 + 11.3 + 45.3)%= 100%.

Dividing the percentage of that element by their respective atomic mass

Na =  eq \f(43.4,23),    
C =  eq \f(11.3,12), 
O =  eq \f(45.3,16) 

= 1.887
= 0.942 
= 2.831

Now the three quotients are divided by 0.942.

Na =  eq \f(1.887,0.942),
C =  eq \f(0.942,0.942),       O =  eq \f(2.831,0.942) 

= 2           
= 1                        = 3

( the empirical formula of A is = Na2 CO3.

The molecular mass of A is 106 Suppose,

The molecular formula of A is = (Na2 CO3)n 

So,


(Na2CO3)n = 106 

( 
(23 ( 2 + 12 + 16 ( 3 ( n = 106 

( 
(46 + 12 + 48) X n = 106 

( 
106 ( n = 106 

( 
n =  eq \f(106,106) 
( n = 1

(the molecular formula of A is = (Na2CO3) = Na2CO3. Which is sodium carbonate.

eq \o((,d) The amount of Na2CO3 is = 1.6 g


=  eq \f(1.06,106) mole


= 0.01 mole

In 100 mL solution, Na2CO3 is = 0.01 mole

( 1      “          “       “         “ 
=  eq \f(0.01,100)  mole

( 100  “          “        “        “ 
=  eq \f(0.01 ( 1000,100) mole


= 0.1 mole
( the concentration of Na2 CO3 solution is 0. 1M. 

The solution which concentration is known is called ideal solution. In case of O.1 M Na2 CO3 solution, the concentration is known. That's why it is called ideal solution.

eq \o((((((,Ques.(26) A Compound contains C = 85.71% and H = 14.29%. Its vapour density is 28. [Rangpur Cadet-15]
a. 
What is Vinyl Chloride? 
1

b. 
Explain the nature of CO346.
2

c. 
Find out the molecular formula of the compound.
3

d.
The compound is an unsaturated hydrocarbon------ Justify it with the help of the reaction in stem.
4

Answer to the question no. 26
eq \o((,a) Vinyl chloride is a monomer of PVC which formula is  CH3 −  eq \s\do12(\s(CH2, |,Cl))
eq \o((,b) The nature of CO2 is acidic. Because when it dissolve m water, it forms weak carbonic acid. It also reacts with alkali CaO to form CaCO3 which is salt So, CO2 is acidic in nature. 

eq \o((,c) According to the stem,

The sum of percentage of C, H is = (85.71 + 14.29)%


= 100%

Dividing the percentage of that element by their respective atomic mass,

C =  eq \f(85.71,12) 
H =  eq \f(14.29,1) 

= 7.14
= 14.29

Now the quotients qre divided by 7.14. 

C =  eq \f(7.14,7.14) 
H =  eq \f(14.29,7.14) 

= 1
= 2

( the empirical formula is = CH2

The molecular mass = 28 ( 2 = 56. 

Suppose,

The molecular formula = (CH2)n
So,

     
(CH2)n = 56

( 
(12 + 1 ( 2) ( n = 56

( 
14 ( n = 56

( 
n =  eq \f(56,14) 
( 
n = 4

( The molecular formula = (CH2)4 = C4H8 which is butane. 

eq \o((,d) The compound butane (CH3 - CH2 - CH = CH2) is an unsaturated hydrocarbon. 

Justification :

(1)
Bromine water test :  The compound butane reacts with Bra and form 1, 2-  dibromobutane. The colour of reddish yellow of Br2 disappears

CH3 − CH2 − CH = CH2 + Br2 ( CH3 eq \o(− CH2 − −  eq \s\do12(\s(CH2, |,Br)),1( 2-dibromo butane)

 (2)
Potassium permanganate test: Butane can decolorize the pinkish violet color of kMnO4.

CH3 − CH2 − CH = CH2  eq \o(kMnO4,kOH,(((,) 

                                                     CH3 − CH2 −  eq \s\do12(\s(CH, |,OH))− eq \s\do12(\s(CH2, |,OH)) 
So, butane is an unsaturated hydrocarbon.

eq \o((((((,Ques.(27) 50 ml of C combine with 25 ml of B to produce 50 ml of A
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[Rangpur Cadet-15]
a.
What is mole?   
1

b.
How many moles of N2 are there in Vessel C?
2

c.
How many molecules are present in A at STP? Calculate.
3

d.
According to the stem prove that B and C combine to form different oxides.
4

Answer to the question no. 27
eq \o((,a) The amount of substance which have 6.023 ( 1023 number of atoms or ions or groups is known as mole.

eq \o((,b) The amount of N2 is vessel C = 25 g. 

The molecular mass of N2 = 28

( the number of moles of N2 =  eq \f(25,28) moles


= 0.893 moles

eq \o((,c) In vessel A, 

The amount of N2O = 50 mL


=  eq \f(50,1000) L


= 0.05 L

At STP,


the molar volume = 22.4 L


Avagadro’s number = 6.023 ( 1023
At STP,

22.4L N2O contain 6.023 x 1023 number of molecules 

( IL N2O contain  eq \f(6.023 ( 1023,22.4) number of molecules
( 0.5L N2O contain  eq \f(6.023 ( 1023 ( 0.05,22.4) number of molecules

or,   1.34 ( 1021 number of molecules.

( 1.34 ( l021 number of molecules are present in A

vessel at STP.

eq \o((,d) In stem, B and C i.e. N2 and O2 combine to form different oxides, i, e, they can form 5 oxides.

(1)
When the oxidation number of N2 form nitrous oxide (N2O).

(2)
When the oxidation number of N2 form nitric oxide (NO).

(3) 
When the oxidation number of N2 form nitrogen trioxide (N2O3).

(4)
When the oxidation number of N2 is 4, form nitrogen dioxide (NO2).

(5)
When the oxidation number of N2 form nitrogen penta oxide (N2O5).

So, we can say that .N2 and O2 combine to form 5 types of oxides.

eq \o((((((,Ques.(28) Kamal's has an industry in which he produces lime from limestone. In his industry if he supply 14 tons of CaCO3 which is 95% pure he usually gets 5 tons of CaO per day. Considering this thing he fixed product price. [Rajshahi Cadet-14] 

a.
What is molarity? 
1

b.
Write about radio acitivity? 
2

c.
What will be the volume of by product of above industry at STP? 
3

d.
Evaluate the percentage of the yield of above industry.   
4

Answer to the question no. 28
eq \o((,a) Number of moles of solute present in 1 L solution is called molarity of that solution. 

eq \o((,b) The number of isotopes either natural or synthesized has exceeded 1300. Among them some are stable and maximum are unstable. The unstable isotopes convert to the isotopes of another elements by emitting different types of rays such as ((-ray, (-ray, (-ray). This property of the atom of elements is called radioactivity. 
eq \o((,c) Byproduct that is produced in the company is CO2 Decomposition reaction of lime stone (CaCO3) on heat is as following : 

CaCO3(g) ( CaO(s) + CO2(g)

100 g                  44 g or 1 mole or 22.4 L

We know that,

1 ton s= 1000 kg

= 106 g

That means, supplied CaCO3 is 95% pure. 14 tons of supplied CaCO3 contain = (14 ( 106 ( 95%) g CaCO3

= 13.3 ( 106g CaCO3.

Now from the reaction we find that,

100 g  CaCO3 yield 22.4 L CO2 gas

	( 1g CaCO3 yied  eq \f(22.4,100) L CO2 gas

( 13.3(106gCaCO3 yield =  eq \f(22.4 ( 13.3 ( 106,100) L CO2 gas

= 2.98 ( 106 L CO2 gas
	Where, volume is measured  in STP. 


eq \o((,d)  Decomposition reaction of CaCO3 is as following : 

CaCO3(s) ( CaO(s) + CO2(g)

   100g            56g

Now, 100 g CaCO3 produce 56g CaO

( 1 g CaCO3 produce  eq \f(56,100) g CaO

( 13.3 ( 106g CaCO3 produce  eq \f(56 ( 13.3 ( 106,100) g CaO


= 7.44 ( 106 g CaO


= 7.44 ton CaO

Now in the industry,


14 ton of suplied limestone produce 5 tons of CaO

(
1          Ó    Ó       Ó           Ó               Ó      eq \f(5,14) tons of CaO

( 100       Ó    Ó       Ó           Ó               Ó      eq \f(5 ( 100,14) tons of CaO



= 35.7 tons of CaO

( So the percentage of yield in the industry is 35.7%.

But, according to the calculation 14 ton (95% pure) CaCO3 should produce 7.44 tons (53% yield) of CaO. But in real only 5 tons of CaO is found. So, their is actually more impurities in the raw limestone or mechanical problem in industry which cause this problem.
eq \o((((((,Ques.(29) A compound consists of different element of substances. In that compound elements are mixed with definite ratios. The percentage composition can be calculated from molecular mass and thus the empirical formula cn be calculated from percentage composition. [Pabna Cadet-14]
a.
What is hydrolysis reaction? 
1

b.
What is alkyl radical? Give example. 
2

c.
Find the percentage composition of perchloric acid. 
3

d.
A compound whose percentage compositions of the elements are 32.4% Na, 45.1% O and 22.5% S. Find its empirical formula. 
4

Answer to the question no. 29
eq \o((,a) Decomposition of a chemical compound by reaction with water is called hydrolysis reaction. 

eq \o((,b) An alkyl radical is a univalent radical consisting of carbon and hydrogen atoms, with one H atom less than their alkane conterparts. They form homologous series with a general formula of CnH2n+1, while the general formula of the alkanes is CnH2n+2. For eg, CH3(methyl) group has one less hydrogen that the corresponding alkane, CH4 (methane). 
eq \o((,c) We know that, the chemical formula of perchloric acid is HClO4.

and gram molecular mass of HClO4 = 100.5 g

Now, 

Mass of H in 1 mole HClO4 = 1g

( Mass of Cl in 1 mole HClO4 = 35.5 g

and Mass of O in 1 mole HClO4 = (4 ( 16) or 64 g.

So,Percentage composition of H in HClO4 =  eq \f(1 ( 100,100.5) or , 0.995%

Percentage composition of O in HClO4 =  eq \f(64 ( 100,100.5) or , 3.68 %

Percentage composition of Cl in HClO4 =  eq \f(35.5 ( 100,100.5) or , 635.32%

eq \o((,d) Total percentage composition of the compound 

= 32.4% + 45.1% + 22.5%

= 100%

So, the compound only contain Na, O and S.

Determination of the empirical formula of the compound. 

	Subject
	Sodium (Na)
	Oxygen (O)
	Solphur (S)
	Emperices formula

	Composition of element
	32.4
	45.1
	22.5
	

	 eq \f(Composition of element,Relative atomic mass) 
	 eq \f(32.4,23) = 1.41
	 eq \f(45.1,16) = 2.82
	 eq \f(22.5,32) = 0.7
	Na2SO4

	Ratio of Na, O and S atom in the componnd
	1.41 : 2.82 : 7 = 2 : 4 : 1 or the fall number of ratio divide by the small number 0.7
	


eq \o((((((,Ques.(30)  eq \o(CuSO4.5H2O,Blue)  eq \o(Heat, (((,5H2O)  eq \s\doup8(\a(CuSO4, (white)))
[Comilla Cadet-14]
a.
What is tolent reagent?
1

b.
What do you mean by saturated and unsaturated hydrocarbon?
2

c.
Calculate the (%) of yield if 159.5g CuSO4 is obtained by heating blue vitriol in the figure.
3

d.
How can you determine the percentage composition of lattice water in the stem. Explain it.
4

Answer to the question no. 30
eq \o((,a) The solution of silver nitrate with the solution of ammonia is known as Tolent reagent. 

eq \o((,b) The hydrocarbon in which in the carbon chain hydrocarbon, carbon atoms are attached with each other with the formation of single covalent bond and rest of valences of carbon are filled by hydrogen atoms is called saturated hydrocarbon. Example- CH4, CH3 ( CH3 etc. 

Unsaturated hydrocarbon: The hydrocarbon in which in the carbon chain, there is at least two carbon atoms which are attached with double bond or triple bond and other valences of carbon atom are filled by hydrogen atom. Example – CH2 = CH2, H3C ( C ( CH etc. 
eq \o((,c) The stem’s reactions is ( 

CuSO4.5H2O  eq \f(Heat,(5H2O)( CuSO4
     249.5 g                     159.5 g

( Calculated amount of product from reaction = 159.5 g

Amount of product from reaction = 159.5 g

% of yield =  eq \f(Amount of product obtained from raction ( 100,Calculated amount of product from reaction) 
=  eq \f(159.5 ( 100,159.5) 
= 100%

( % of yield is 100.

eq \o((,d) CuSO4. 5H2O  eq \f((,(5H2O)( CuSO4
Take approximately 5 to 7g of CuSO4.5H2O in a porcelain bowl weighing by balance. Put it on the tripod stand and heat it until white color of copper sulphate appears. And when the copper sulphate become white in color stop the heat and measure the mass quickly. If the mass is not taken quickly, on cooling, copper sulphate may absorb water and may convert to blue again. 

Mass of porcelain crucible = a g

Mass of porcelain crucible with CuSO4 . 5H2O = bg

Mass of CuSO4 . 5H2O = (b ( a)g

After heating mass of porcelain crucible with CuSO4 = cg

Mass of CuSO4 = (c ( a)g

Mass of removed water by heat = (b ( a) ( (c ( a)g


= (b ( c)g

Mass of lattice water of (b ( a)g CuSO4 . 5H2O = (b ( c)

Mass of lattice water of 100 g CuSO4.5H2O =  eq \f((b ( c) ( 100,(b ( a)) g
eq \o((((((,Ques.(31) The percent composition of a compound are given as C = 40%, H = 6.67% and O = 53.33%. The molecular mass of the compound is 180. [Feni Girls' Cadet-14]
a.
What is molar volume? 
1

b.
Why does phosphorus element show variable valency? 
2

c.
Calculate the mass of 10 molecules of the stem's compound 
3

d.
Determine the molecular formula of the stem's compound. 
4

Answer to the question no. 31
eq \o((,a) Molar volume: The volume of one mole of substance is called the molar volume. 

eq \o((,b) The atomic number of phosphorus element is 15 and electronic configuration is, 

P(15) ( 1s2. 2s2. 2p6 . 3s2 . 3px1 . 3py1 . 3pz1
Hence, the number of unpaired elctrons is 3. So, the valency of phosphorus is 3. But in excited state, 

Px(15) ( 1s2. 2s2. 2p6 . 3s2 . 3p6 . 3py1 . 3pz1 . 3dxy1
The number of unpared electrons is 5. So the valency of phosphours i 5. Phosphorus element show variable valency. 

eq \o((,c) In the stem, 

The molecular mass of the compound = 180g

So, we can write, 

The mass 6.023 ( 1023 molecules of the stem’s compound is 180 g

(   Ó     Ó       1       Ó         Ó          Ó               Ó         Ó    eq \f(180,6.023 ( 1023) 
(   Ó     Ó      10       Ó         Ó          Ó               Ó         Ó    eq \f(180 ( 10,6.023 ( 1023) 

or, 2.99 ( 10(21 gm.

( The mass of 10 molecules of the stem’s compound is 2.99 ( 10(21 gm. 

eq \o((,d) According to the quesions, 

The sum of percentages of C, H, O is = (40 + 6.67 + 53.33)% = 100%

Dividing of percentages of that elements by their respective atomic mass. 

C = 40 ( 12 = 3.33; H = 6.67 ( 1 = 6.67; O = 53.33 ( 16 = 3.33

Now the three quotients are divided by 3.33 (the least quotient), we get ( 

C = 3.33 ( 3.33 = 1; H = 6.67 ( 3.33 = 2 (about); O = 3.33 ( 3.33 = 1

( The empirical formula of A compound = 180

Suppose the molecular formula of A compound = (CH2O)n

So,

(CH2O)n = 180

Or, (12 + 1 ( 2 + 16) ( n = 180

Or, 30 ( n = 180

( n = 6

( The molecular formula of A compound = (CH2O)n


= C6H12O6
So, the name of the compound (A) is glucose (C6H12O6)

eq \o((((((,Ques.(32) One student produced some Mg oxide and Al oxide by heating 1.2g magnesium and same amount of aluminium. [Feni Girls' Cadet-14]
a.
What is combustion? 
1

b.
Explain the reduction properties of Zn. 
2

c.
Calculate the amount of aluminium oxide that is produced in the stem. 
3

d.
Compare the ionic properties of the stem's compounds. 
4

Answer to the question no. 32
eq \o((,a) The process in which any compound or element is burnt in presence of atmospheric oxygen and convert to oxide of its elements is called combustion. 

eq \o((,b) The atomic number of Zn is 30 and it electronic configuration is (
Zn(3) ( 1s22s22p63s23p63d103s2
So the number of electrons in outermost shell is 2 which can easily donate. It shows the reduction properties of Zn. Besides Zn reduces oxygen and form ZnO. 

2Zn(s) + O2(g) ( 2ZnO(s)

eq \o((,c) The reaction between aluminium and oxygen is ( 

4Al + 3O2 ( 2Al2O3
(4 ( 27)g       2(27 ( 2 + 16 ( 3)

= 108g               = 204g

From the standard reaction we can write

From 108g Aluminum produced 240g Al2O3
(   “     1 g       “             “          eq \f(204,108)  Al2O3
(  “      1.2g     “              “         eq \f(204 ( 1.2,108)  Al2O3

or, 2.27 g Al2O3
( The amount of aluminium oxide that is produced in the stem is 2.27g. 

eq \o((,d) The two compounds is magnesium oxide (MgO) and aluminium oxide (Al2O3). Both of them are ionic compound. But comparatively MgO is more ionic than Al2O3 
The atomic number of magnesium (Mg) and aluminium (Al) is 12 and 13 respectively and their electronic configurations are (
Mg(12) ( 1s22s22p63s2
Al(13) ( 1s22s22p63s23p1
From the electronic configuration we see that the number of outermost shell of Mg and Al is 2 and 3 respectively. So, it is easy to donate electrons but comparatively leaving of 2 elctrons is more easy than 3 electrons. So, MgO is more ionic than Al2O3. Besides when we move from left to right in a periodic, the ionic property is reduced. 

Moreover, generally ionic oxide show basic properties and covalent oxide shows acidic properties. MgO doesn’t react with water, but it reacts with acid form salt and water. 

MgO + 2HCl = MgCl2 + H2O

Where Al2O3 reacts with both acid and base to form salt and water,

Al2O3 + 6HCl = 2AlCl3 + 3H2O

Al2O3 + 2NaOH = 2NaAlO2 + H2O

So, comparatively, MgO is more ionic than Al2O3
eq \o((((((,Ques.(33) The three isotopes of oxygen available in nature are– 16O, 17O, 18O and their compositions are– 99.76%, 0.037% and 0.204% respectively.   [Faujdarhat Cadet-14]
a.
What is mole? 
1

b.
Give example of effusion and diffusion. 
2

c.
Determine the relative atomic mass of the element in the stem. 
3

d.
Which isotope is more stable in the stem? Explain with logic? 
4

Answer to the question no. 33
eq \o((,a) The atomic mass of a chemical substance when expressed in gram unit is called mole. 

eq \o((,b) Example of effusion : Place a gas jar with air in the inverted prosition on another gas jar filled with freshly proepared ammonia gas by removing the lids. Then in the upper gas jar, ammomnia gas is mixed with air by effusion. 

Exmple of diffusion : Natural gas or methane gas (CH4) is converted to C.N.G by applying high pressure which is called diffusion process. 
eq \o((,c) Determination of the relavtive atomic mass of the element in the stem are given below : 

	
	16o
	17o
	18o

	Mass number
	16
	17
	18

	% abundance
	99.76
	0.037
	0.204

	Relative atomic mass
	 eq \f(16 ( 99.76,100) + \f(17 ( 0.037,100) + \f(18 ( 0.204,100) = 16.0046


( The relative atomic mass of the element is 16.0046. 

eq \o((,d) Among the isotopes 16o, 17o and 18o. 16o isotope is more stable. 

There are many isotopes of same element found in nature. But the abundance all isotopes is not same. The abundance of isotope depends on their stability. The isotope which is more stable, the abundance of that isotope is more. 

In stem the three isotopes are 16o, 17o, 18o and their abundance are 99.76%, 0.37% and 0.204% respectively. Hence, the abundance of 16o is more (99.76%). So among the three isotopes, it is more stable.

eq \o((((((,Ques.(34) A is a compound composed of carbon and hydrogen. In this compound percentage composition of hydrogen in 7.69%. [Barisal Cadet-14]
a.
What is molar volume? 
1

b.
Find out the relative molecular mass of CO2. 
2

c.
Determine the empirical formula of "A" Compound. 
3

d.
If the molecular mass are 26 and 78 respectively then what will be the molecular formula of 'A' compound. 
4
Answer to the question no. 34
eq \o((,a) The volume of one mole of substance is called the molar volume. 

eq \o((,b) The relative molecular mass of CO2 = The relative atomic mass of C + (the relative atomic mass of o) ( 2

= 12 + (16 ( 2) 

= 12 + 32

= 44

eq \o((,c) Here,

A compound is composed by carbon and hydrogen 

The percentage composition of H = 7.69%

( The percentage composition of C = (100 ( 7.69)%

= 92.31%

Divide the every percentage by their atomic mass, we find. 

C =  eq \f(92.31,12) 
H =  eq \f(7.69,1) 
     = 7.7
       = 14.29

The two quotients divide by lowest quotients. 

C =  eq \f(7.7,7.69) 
H =  eq \f(7.69,7.7) 
     = 1
     = 1

( The empirical formula of A compound = CH. 

eq \o((,d) From c; we find, 

The empirical formula of A compound = CH

Suppose, 

The molecular formula of A compound = (CH)n
( For molecular mass 26, we get,

(CH)n = 26

( (12 + 1) ( n = 26

( 13 ( n = 26

( n =  eq \f(26,13) 
( n = 2

( For molecular mass 26,

The molecular formula of A compound = (CH)2 = C2H2
When molecular mass 78 we get,

(CH)n = 78

( (12 + ) ( n = 78

( 13 ( n = 78

( n =  eq \f(78,13) 
( n = 6

( For molecular mass 78. 

The molecular formula of A compound, = (CH)n

               = (CH)6

               = C6H6

eq \o((((((,Ques.(35) Atomic mass of X compound 180 & Total amount 6.75g.

	Element 
	Atomic number
	Amount of substance 

	A
	1
	0.45g

	B
	6
	2.7g

	C
	8
	3.6g


[Rangpur Cadet-14]
a.
What is radical?
1 

b.
Find out the latent valency of S in H2SO3. 

c.
Find out the percent composition of the elements of X compound.                            
3 

d.
Determine the name of the compound X. 
4

Answer to the question no. 35
eq \o((,a) A bundle of more than one atoms of more than one elements which acts as a single ion is known as radical. 
eq \o((,b) In H2SO3,

The active valence of S = 4

The maximum valence of S = 6

So, the latent valence of 

S = Minimum valence ( Active valence

= 6 ( 4

= 2

eq \o((,c) Hence, the atomic number of A, B, C is 1, 6, 8 respectively. So, elements A, B, C are hydrgen (H), carbon (C) and Oxygen (O) respectively.

The percentage composition of the elements of x compound :

The total amount of X compound = 6.75g
( The percentage composition of element hydrogen (H)

=  eq \f(0.45 ( 100,6.75) 
= 6.67%

The percentage composition of element carbon (C)

=  eq \f(2.7 ( 100,6.75) 
= 40%

The percentage amount of oxygen (O)

=  eq \f(3.6 ( 100,6.75) 
= 53.33%

( The percentage amount of Hydrogen (H), Carbon (C) and Oxygen (O) is 6.67%, 40% and 53.33% respectively. 

eq \o((,d) Name of compound X : 

	Element
	Amount of Percentage
	Atomic mass
	Rational number of atom =  eq \f(Amount in percentage,Atomic mass) 
	Smallest ratio of atoms
	Ratio of atoms in number

	H
	6.67
	1
	 eq \f(6.67,1)  = 6.667
	 eq \f(6.67,33.33)  = 2
	2

	C
	40
	12
	 eq \f(40,12)  = 3.33
	 eq \f(3.33,3.33) = 1
	1

	O
	53.33
	16
	 eq \f(53.33,16) = 3.33
	 eq \f(3.33,3.33) = 1
	1


( The empirical formula of x compound = CH2O.

Suppose, the molecular formula of x compound = (CH2O)n
Molecular mass of x compound = 180 

So, 

(CH2O)n = 180

( (12 + 1 ( 2 + 16) ( n = 180

( 30 ( n = 180

( n=  eq \f(180,90) 
( n = 6

( Molecular formula of x compound = (CH2O)6


= C6H12O6
From the molecular formula of x compound can be known that the x compound is glucose.
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eq \o((((((,Ques.(36) Read the statement below and answer the related questions-

A solution of 2 liters of 0.1 molar or 0.1 (M) copper sulfate(CuSO4.5H2O) is prepared.
a.
What is the compound with the formula CH3CH2OH?
1

b.
Determine the mass of 1 litre Cl2 gas under standard conditions.
2

c.
How many grams of copper sulfate will be required to make the solution in the passage?
3

d.
Explain with mathematical proof that whether the solution in the passage and a solution containing 49.9g H2SO4 will have same volume.
4

Answer to the question no. 36
eq \o((,a) Ethyl alcohol or ethanol.

eq \o((,b) Molecular mass of chlorine = (35.5×2) = 71, i.e. 71g Cl2 = 1 mole Cl2.

We know, the molar volume of any gas under standard conditions is 22.4 liters. So, under standard conditions the volume of 1 mole or 71g of Cl2 is 22.4 litres.

under standard conditions,

   mass of 22.4 liters of Cl2 = 71g

mass of 1 litre of Cl2 = 71/22.4 g = 3.17g

So, mass of 1 litre of Cl2 gas under standard conditions is 3.17g.
eq \o((,c) The molarity of a solution is the number of moles of any solute that is dissolved in the solution at a specific temperature. It is represented by M. If 1 mole of a substance is dissolved in 1 litre or 1 dm3 of a solution, then that solution is called 1 molar (1M) solution.

So,

Amount of solute required for 1 litre of a 1M solution is 1 mol

 Amount of solute required for 2 litres of a 0.1M solution is (2×0.1) mol = 0.2 mol

Molecular mass of copper sulfate = {63.5+32+(16×9)+(1×10)} = 249.5

 1 mol copper sulfate = 249.5g of copper sulfate

0.2 mol copper sulfate = (249.5×0.2)g

                                        = 49.9g copper sulfate

So, 49.9g of copper sulfate is required to make the solution in the passage.

eq \o((,d) In the passage, concentration of the copper sulfate solution = 0.1M

Volume of the CuSO4 solution = 2 litres

Relative molecular mass of H2SO4 = (1×2) + 32 + (16×4) = 98

98 H2SO4 = 1 mol H2SO4
 49.9g H2SO4 = 49.9/98 mol = 0.509 mol H2SO4
As per the definition,

Concentration of 1 mol H2SO​4 dissolved in 1 litre solution is 1M

 concentration of 0.509 mol H2SO​4 in 1 litre solution is (1×0.509)M

 concentration of 0.509 mol H2SO​4 in 2 litres of solution is (1×0.509)/2 M = 0.225M
Thus, the concentration of H2SO​4 solution will be higher than that of the CuSO4 solution in the passage.

eq \o((((((,Ques.(37) Read the passage below and answer the related questions.

39g CaO can be found from 80g CaCO3.
a.
What is the formula of sodium hydrogen phosphate?
1

b.
What is meant by semi molar ferrous sulfate solution?
2

c.
Find the percentage of yield according to the passage.
3

d.
Discuss if reacting 0.696 mol CO2 with the same amount of CaO as in the passage will give the same amount of CaCO3 as in the passage.
4

Answer to the question no. 37
eq \o((,a) Na2HPO4.

eq \o((,b) In case of representing the concentration in molarity, if 1 mole solute is dissolved in 1 liter of solution then it is called a molar solution. So, if 0.5 mol of ferrous sulfate is present per liter of a solution, then that solution is called semi molar ferrous sulfate solution. 
eq \o((,c) Calcium carbonate, mentioned in the stem, when heated produces calcium oxide and carbon dioxide.

The reaction is : CaCO3  eq \o((,((()  CaO + CO2
we know,

Percentage of yield =

 eq \f(Amount of product obtained from reaction ( 100, Amount of product calculated from reaction) 
Molecular Mass of CaCO3 = (40 + 12 + 48) = 100

and Molecular Mass of CaO = (40 + 16) = 56

100 gm of CaCO3 Produces 56 gm of CaO

( 80 gm of CaCO3 Produces  eq \f(56 ( 80,100) gm = 44.8gm

That means, Amount of product calculated from reaction = 44.8 gm

Given that, the amount of product obtained from reaction = 39 gm

So, the percentage of yield =  eq \f(39 ( 100,44.8)  = 87.05%
eq \o((,d) The thermal reduction of calcium carbonate has been discussed in the passage. The products formed are CaO and CO2. CaCO3 can be produced again through their addition reaction. The reaction is given below –

   CaO            +           CO2        =              CaCO3
(40 +16)g              12+(16×2)g          40+12(16×3)g     

= 56g                      = 44g                   = 100g

amount of CaCO3 from 56g CaO= 100g

amount of CaCO3 from 1g CaO  = 100/56 g

amount of CaCO3 from 39g CaO​ = (100×39)/56g

                                                        = 69.643g

to produce 69.643g of CaCO3,

Minimum amount of CO2 required to add with 39g CaO = (69.643-39) = 30.643g

We know, 1 mole = 44g CO2
0.696 mole = (44×0.696)g CO2 = 30.624g CO2
So, reaction of stated amount of CaO react with 0.696 mole of CO2 will give 69.643g CaCO3, not 80g. 
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eq \o((((((,Ques.(38) Black vapors produced from unpurified fuel combustions in industries and vehicles and toxic gases produced from different chemical substances used in chemical industries mix with the atmosphere and cause acid rains, which deals massive damage to our natural environment.

a.
What is COD?
1

b.
Explain why C2H5OH andCH3-O-CH3 are isomers of each other.
2

c.
Explain in light of chemical reactions how the event in the passage takes place.
3

d.
What will happen if the event in the passage takes place in our country? Discuss presenting arguments.
4

Answer to the question no. 38
eq \o((,a) COD or chemical oxygen demand is the demand of chemical oxygen. COD measure is used to indicate the amount of chemical substances present in water.

eq \o((,b) Molecules with same molecular formula but different structural formula are called isomers of each other.

The molecular formula of ethanol and dimethyl ether molecules are same, i.e. C2H6O, but their structural formula are given below:

 eq H ( \o(H,(,C,(,H)(  eq \o(H,(,C,(,H)( OH
 eq H ( \o(H,(,C,(,H)( O (   eq \o(H,(,C,(,H)( H

Fig1 Ethanol               Fig2 Dimethyl ether

So, the structural formula of ethanol and dimethyl ether are different and some radicals like (-OH) and (-O-) are present. So, they are isomers of each other.
eq \o((,c) The black vapors produced from unpurified fuel combustions in industries and vehicles and toxic gases produced from different chemical substances used in chemical industries as mentioned in the passage contains SO2, SO3, CO, CO2 & NO2.

These gases reat with the water present in the air and produce acids.

2CO (g) + O2 (g) → 2CO2 (g)

CO2 (g) + H2O (l) → H2CO3 (aq)

2NO2 (g) + H2O (l) → HNO2 (aq) + HNO​3 (aq)

SO2 (g) + H2O (l) → H2SO3 (aq)

SO3 (g) + H2O (l) → H2SO4 (aq)

Carbonic acid (H2CO3), nitric acid (HNO3), nitrous acid (HNO2), sulfurous acid (H2SO3) and sulfuric acid (H2SO4) are among the acids produced that mix with the rain and causes massive damage to the natural environment.
eq \o((,d) The event mentioned in the passage can cause massive damage to our country’s natural environment.
The acids produced mix with the rain water and falls on earth’s surface. Acid rain causes the pH value of water reservoirs and ground to become 4 or less than 4. Thus the soil and water become acidic. This deals massive damage to the biological life. Many organisms can become extinct.

The pH value of the ground decreases due to acid which causes the micro organisms in the ground to die. This prevents the process of plants getting nitrogen from the ground and causes a excessive decrease in crop production.

Long term acid rain can cause health problems including incurable diseases for the locals. Also acid rain decreases the effective life of machines and causes financial damage.

So, acid rain can cause a great deal of damage to our country’s natural environment.

eq \o((((((,Ques.(39) Sadun and Sumaiya prepared 2 liters of 0.1 molar copper sulfate. They saw 2 liters of H2SO4 solution. Sumaiya measured the mass of the H2SO4 and found it to be 49.9g.
a.
What is the Latin name for lead?
1

b.
Write down the Latin names for sodium, potassium, copper and lead.
2

c.
How many grams of copper sulfate did Sadun and Sumaiya prepare?
3

d.
Explain with mathematical proof if the concentration of the two solutions in the passage is same.
4

Answer to the question no. 39
eq \o((,a)  The Latin name of lead is Plumbum.

eq \o((,b) The Latin names are given below –

Sodium (Na) → Natrium

Potassium (K) → Kalium

Copper (Cu) → Cuprum

Lead (Pb) → Plumbum
eq \o((,c) The amount of moles of a substance that is dissolved per liter of a solution at a specific temperature is called the molarity of that solution. It is denoted by M. If 1 mole of solute is dissolved in 1 liter or 1 dm3 of a solution then the solution is 1 molar.

So,

For 1M solution of 1 liter required solute 1 mole

for 0.1M solution of 2 liters required solute is (2×0.1) mole

mole blue vitriol’s (CuSO4.5H2O) molecular mass

1 mol blue vitriol = {63.5+32+(16×9)+(1×10)}g

                             = 249g

1 mol = 249.5g

0.2 mol blue vitriol = 249.5×0.2 = 49.9g

So, Sadun and Sumaiya prepared 49.9g of copper sulfate.

eq \o((,d) Concentration of the copper sulfate solution in the passage = 0.1M

Volume of the solution = 2 liters

Relative molecular mass of H2SO4 = (1×2) + 32 + (16×4) = 98g

98g H2SO4 = 1 mole H2SO4
49.9g H2SO4 = 49.9/98 = 0.509 mol H2SO4
Accordingly,

1 mol H2SO4 1 liter solution gives a concentration of 1M

0.509 mole H2SO4 in 1 liter solution gives a concentration of (1×0.509) M

0.509 mole H2SO4 in 2 liters of solution gives a concentration of (1×0.509)/2 = 0.225M

So, the concentrations of the two solutions will not be same.
eq \o((((((,Ques.(40) The percent composition of a compound is Na=14.31%, S=9.97%, H=6.25%, O=69.47%. The molecular and empirical formulae of the compound are same.
a.
What is percent composition?
1

b.
Explain why in some cases the molecular and empirical formula of a compound are same?
2

c.
Determine the empirical formula of the compound in the passage.
3

d.
If all the hydrogen atoms in the compound reacted with the oxygen atoms in the compound and formed lattice water, what will be the name of the compound?
4

Answer to the question no. 40
eq \o((,a) The amount of the elements present in a compound by dividing the compound in 100 parts is called percent composition.

eq \o((,b) The molecular and empirical formula are same in some cases. Empirical formula shows the ratio of the atoms of elements present in a molecule of a compound and the molecular formula shows the actual number of atoms in a molecule of the compound. Like- the formula of water is H2O. Water contains 2 atoms of hydrogen and 1 atom of oxygen. The ratio of their atoms is 2:1. So, the empirical formula of water is also H2O. So, in some cases molecular and empirical formulae can be same.
eq \o((,c) The net percentage of the elements in the compound = (14.31+9.97+6.25+69.47)% = 100%

So, it does not contain any other element.

Dividing the percentage of every element by their atomic number we get:

Na=14.31/23=0.622; S=9.97/32=0.311

H = 6.25/1 = 6.25; O = 69.47/16 = 4.348

Dividing the quotients by the smallest quotient,

Na=0.622/0.311=2; S=0.311/0.311=1

H=6.25/0.311=20; O=4.348/0.311=13.980≈14

Since atomic number can’t be expressed in decimels, the result for O has been considered as whole number.

Empirical formula=Na2SH20O14
eq \o((,d) The empirical formula of the compound is Na2SH20O14.

The number of atoms of hydrogen and oxygen in this compound is 20 and 14 respectively. All the hydrogen atoms react with the oxygen atoms and form lattice water.

We know,

2 atoms of hydrogen and 1 atom of oxygn are required to form each molecule of water.So, 10 atoms of oxygen are required to react with 20 atoms of hydrogen in order to form lattice water. So, 10 molecules of water will be formed.

So, 20 atoms of hydrogen will react with 10 atoms of oxygen. The reaction will be –

10H2 + 5O2 → 10H2O

So, the compound with lattice water will be Na2SO4.10H2O. The compound will be called hydrated sodium sulfate.
eq \o((((((,Ques.(41) 6.75g of a compound A of molecular mass 180 was tested and 0.45g hydrogen, 2.7g carbon and 3.6g oxygen was found.
a.
What is meant by molecular formula?
1

b.
Write down two differences between molecular and empirical formulae.
2

c.
Determine the percent composition of the compound A.
3

d.
Is it possible to determine the molecular formula of A by using the masses given in the passage?
4

Answer to the question no. 41
eq \o((,a) The formula which shows the actual number of atoms of elements present in a molecule of a compound is called the molecular formula.

eq \o((,b) Percent composition must be known in order to determine the empirical formula; there is no need to know the molecular mass. But both percent composition and the molecular mass must be known to determine the molecular formula.

Empirical formula is only applicable for compounds; molecular formula is applicable for both compounds and elements.
eq \o((,c) Determining the percent composition:

Amount of hydrogen in 6.75g of A = 0.45g

"       "       "         "   1g     of A = 0.45/6.75g

   "       "       "         " 100g of A =(0.45×100)/6.75

                                                      = 6.67g

Accordingly,

Amount of carbon = (2.7×100)/6.75 = 40g

Amount of oxygen = (3.6×100)/6.75 = 53.33g

So, percent composition of A: H=6.67%; C=40%; O=53.33%

eq \o((,d) The percent composition found:

H = 6.67%; C=40%; O = 53.33%

We know,

Mole number of atoms of an elements=percent composition/atomic mass

So, mole number of H=6.67/1=6.67

      Mole number of C=40/12=3.33

      Mole number of O=53.33/16=3.33

Dividing the results by the smallest one:

Number of atoms of H=6.67/3.33=2

      "        "      "    of C=3.33/3.33=1

      "        "      "    of O=3.33/3.33=1

So, main formula of A= CH2O

Let the molecular formula of A= (CH2O)n
So, n×{12+(1×2)+16}=180

Or, 30n = 180

Or, n = 180/30 = 6

So, the molecular formual of A= (CH2O)6=C6H12O6
So, it is possible to determine the molecular formula of the compound A from the masses given in the passage.

eq \o((((((,Ques.(42) When Ruhul Amin, a student of class 9, was asked to write down a chemical equation, he wrote down the following:

Al + HCl → AlCl3 + H2
a.
From which language is the name Zirconium originated from?
1

b.
Explain the significance of the characteristics of H2SO347.
2

c.
Describe how you will balance the equation.
3

d.
Show the amount of hydrochloric acid required to carry out the reaction.
4

Answer to the question no. 42
eq \o((,a) The name Zirconium has been taken from the Arabic language.

eq \o((,b) A formula represents a specific substance and the elements it is made up of. The formula H2SO4 represents sulfuric acid, and shows that it is made up of hydrogen, sulfur and oxygen.
eq \o((,c) The method of balancing the equation is given below:

Al + HCl → AlCl3 + H2
The most complex molecule is to be dealt with first. The most complex molecule in the reaction above is AlCl3. The number of chlorine atoms in AlCl3 is 3, and there is 1 chlorine atom is on the left side of the equation. To make the number of chlorine atoms equal on both sides, the HCl molecule on the left side has to be multiplied with 3.

Al + 3HCl → AlCl3 + H2
Now the number of hydrogen atoms on the left side is 3 and on the right side is 2.To equalize the number of hydrogen atoms, the hydrogen molecule on the right side must be multiplied with 3/2.No, the equation looks like –

Al + 3HCl → AlCl3 + 3/2H2
Now, if both sides are multiplied with 2, the equation is balanced as follows:

2Al + 6HCl → 2AlCl3 + 3H2
eq \o((,d) The balanced equation of the reaction in the passage:

2Al + 6HCl → 2AlCl3 + 3H2
In this reaction, 2 moles of aluminum have reacted with 6 moles of hydrochloric acid to produce 2 moles of aluminum chloride and 3 moles of hydrogen gas. So, 6 moles of hydrochloric acid was required for the reaction to take place.

We know,

Molecular mass of HCl=1+35.5=36.5

 1 mole HCl = 36.5g

"       "    = 36.5×6 g

                        = 219g

So, 219g of acid is required for the reaction to take place.

eq \o((((((,Ques.(43) A is a metallic oxide, B is an acid. A reaction took place between them:

A + B = AlCl3 + D
a.
What is the symbol for sulfur?
1

b.
Explain the quantative significance of HNO348.
2

c.
How will the equation be balanced?
3

d.
Discuss the signi\ficance of the equation.
4

Answer to the question no. 43
eq \o((,a) The symbol for sulfur is S.

eq \o((,b) The quantative significance of a substance refers to the amount of atoms of the elements in each molecule, and the relative mass of the elements, and the molecular mass of the substance. The formula HNO3 shows that there is 1 hydrogen atom, 1 nitrogen atom and 3 oxygen atoms in every molecule of HNO3. The atomic mass of H, N and O are 1, 14 and 16 respectively. So, the molecular mass of HNO3 = {1+14+(16×3)}=63.

Amount of hydrogen as per the relative mass = (1/63)×100=1.58%;

Amount of nitrogen = (14/63)×100=22.22%

Amount of oxygen = (48/63)×100=76.19%

eq \o((,c) The reaction in the passage – 

A + B = AlCl3 + D

The Al in AlCl3 participates in the reactant as a metal. So, A is Al2O3. Since B is an acid, the Cl in AlCl3 must come from B. So, B must be HCl.

So the correct equation of the reaction is –

Al2O3 + HCl → AlCl3 + H2O

Balancing the equation:

Step 1: 2 atoms of Al are present in the reactant and 1 atom of Al is present in the product. So, AlCl3 must be multiplied by 2.
 Al2O3 + HCl → 2AlCl3 + H2O

Step 2: 6 atoms of chlorine are present in the product but only 1 is present in the reactant. So, HCl must be multiplied with 6.
 Al2O3 + 6HCl → 2AlCl3 + H2O

Step 3: Number of hydrogen atoms are 6 on the left side and 2 on the right side. So, H2O must be multiplied with 3.

 Al2O3 + 6HCl → 2AlCl3 + 3H2O

eq \o((,d) The balanced complete equation is –

Al2O3 + 6HCl → 2AlCl3 + 3H2O

The qualitative significance of the equation:

Aluminum oxide and hydrochloric acid react together and gives aluminum chloride and water.

The quantative significance of the equation:

1. 
1 molecule of aluminum oxide reacts with 6 molecules of hydrochloric acid and produces 2 molecules of aluminum chloride and 3 molecules of water.

2. 
The total mass of the reactants 

= (27×2+16×3) + 6(1+35.5) = 321g

The total mass of the products

=2(27+35.5×3)+3(1×2+16)=321g

So, 102g of aluminum oxide reacts with 219g of hydrochloric acid and gives 267g aluminum chloride and 54g water.

3. 
The number of atoms of the reactants is 17, and the number of atoms of the products is 17.

4. 
1 mole of aluminum oxide reacts with 6 moles of hydrochloric acid and produces 2 moles of aluminum chloride and 3 moles of water.

eq \o((((((,Ques.(44) Sodium sulfate is a compound made of sodium, sulfur and oxygen. Misha, a student of class 9 in a school, determined the percent composition of a sample of the compound.
a.
What is the Latin name of sodium?
1

b.
Explain why benzene and acetylene have same empirical formulae but different molecular formulae.
2
c.
Write down Misha’s determined results.
3

d.
Is it possible to find out the empirical formula of the compound using Misha’s results?
4

Answer to the question no. 44
eq \o((,a) Latin name of sodium is Natrium.

eq \o((,b) Empirical formula represents the ratio of atoms of the elements present in the compound. So, it is possible for two different compounds to have the same empirical formula. The molecular formula of benzene is C6H6 and the molecular formula of acetylene is C2H2. They both have the same ratio of atoms – C:H = 1:1. So, both of the compounds have the same empirical formula (CH).
eq \o((,c) The formula of the compound is Na2SO4, which clearly shows it has 2 sodium atoms, 1 sulfur atoms and 4 oxygen atoms.

The atomic mass of Na, S and O are 23, 32 & 16. So the percent composition of Na in sodium sulfate =(46/142)×100=32.39%

Percent composition of S =(32/142)×100=22.54%

Percent composition of O =(16/142)×100=45.07%

Misha’s results: Percent composition of sodium sulfate (by the mass):

Na = 32.39%

S = 22.54%

O = 45.07%

eq \o((,d) The summation of the percent composition of the elements in the compound = 32.39 + 22.54 + 45.07 = 100.
Dividing the percentages of the elements with their atomic mass, we get

Na =32.39/23=1.408

S =22.54/32=0.704

O =45.07/16=2.817

Dividing the quotients by the smallest quotient (0.704),

Na =1.408/0.704=2

S =0.704/0.704=1

O =2.817/0.704=4.001≈4

So, empirical formula of the compound =Na2SO4.

So, it is possible to find out the empirical formula of the compound by using Misha’s results.
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eq \o((((((,Ques.(45) By analyzing 360g of a compound A, 144g carbon, 24g hydrogen and 192g oxygen is found. The vapor density of the compound is 90.
a.
What is the symbol of ozone?
1

b.
Explain the structural formula of acetylene.
2

c.
Determine the chemical composition of the compound A.
3

d.
Determine the molecular formula of the compound A.
4

Answer to the question no. 45
eq \o((,a) The formula of ozone is O3.

eq \o((,b) Structural formulae are written by using a number of small lines beside the elements’ symbols equal to the valences of the elements, showing the way of their bonding. In acetylene (C2H2), two carbon atoms are joined by triple bonds (-C≡C-) and each of them has valence of 4. Valence of H atoms is 1, and they are joined with 1 carbon atom (H-C≡). So, structural formula of acetylene is (H-C≡C-H).
 Super tips: For answering Application and Higher Ability (
eq \o((,c) In a compound of mass 360g and vapor density 90, C=144g, H=24g and O=192g. Find the chemical composition of the compound.

eq \o((,d) If C = 144g, H = 24g and O = 192g, and the vapor density is 90, find the molecular formula of the compound.

eq \o((((((,Ques.(46) The compound M is made up of C, H and O. After evaporating the compound, it is seen that its vapor density is 2.813 times that of oxygen’s.

	
	C = 40%

	M
	H = 6.67%

	
	O = ?


a.
What is called the representation of atom's in a compound in the simplest whole number?
1

b.
Phosphorus shows variable valence – explain.
2

c.
Determine the empirical formula of the compound M.
3

d.
Comment on whether is it possible to determine the molecular formula of the compound M.
4

Answer to the question no.46
eq \o((,a) Representation the number of atoms of the elements in a compound is called the empirical formula.
eq \o((,b) The element that has more than one valence is called variable valence. Two compounds of phosphorus – phosphorus trichloride (PCl3) and phosphorus pentachloride (PCl5) show the valences 3 and 5 respectively. 
 Super tips: For answering Application and Higher Ability (
eq \o((,c) Describe the method of determining the empirical formula from the percent composition of the compound.

eq \o((,d) If in a compound, C=40% and H=6.67%, find the molecular mass of the compound.
	eq \o((((((,Ques.(47)
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In the picture, MgCO3 is present in the closed container.
a.
What is formula?
1

b.
Latent valence is the difference between maximum valence and active valence – explain.
2

c.
If the molecular mass of the compound in the passage is 84, find the mass of the product produced when heat is applied.
3

d.
If the sample in the passage is 100%, discuss the percentage of the product produced from it.
4
Answer to the question no. 47
eq \o((,a) Expressing a compound in a short form is called formula.

eq \o((,b) Not the entire valence is used in formation of some compounds.  The valence that is workable is called the active valence. Latent valence is the difference between maximum valence and active valence. So, deducting active valence from the maximum valence will give the latent valence.
 Super tips: For answering Application and Higher Ability (
eq \o((,c) Determine the mass of the substance produced in the reduction of MgCO3 if the molecular mass of MgCO3 is 84.

eq \o((,d) Determine the percentage of the product produced in the reduction of MgCO3.

eq \o((((((,Ques.(48) A hydrocarbon contains 85.71% carbon and 41.29% hydrogen. Its vapor density is 28.

a.
What is univalent element?
1

b.
Write down the qualitative significance of the equation: 2H2 + O2 = 2H2O.
2

c.
Determine the molecular formula of the compound.
3

d.
Would it be possible to determine the molecular formula of the compound without its molecular mass? Discuss.
4

Answer to the question no. 48
eq \o((,a) The elements whose valence is 1 are called the univalent elements.
eq \o((,b) The qualitative significance of any chemical equation is that it shows the names of the reactants and products. From the equation 2H2 + O2 = 2H2O we can see that the the reactants of the reaction are hydrogen and oxygen and the product is water.

 Super tips: For answering Application and Higher Ability (
eq \o((,c) Determine the molecular formula of a hydrocarbon where C=85.71% and H=41.29% and whose vapor density is 28.

eq \o((,d) Discuss with examples, why is it necessary to know the molecular mass inorder to find the molecular formula.

eq \o((((((,Ques.(49) Valence is the reason behind the formation of compounds from the connection between elements:

A method of compound formation is shown below:
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  Radical   or   element  

Valance  

P  

x  

Q  

y  

  Formula of   compound  

P x Q y  


a.
How many bonds are present in a N2 molecule?
1

b.
Explain the equilibrium in the reaction:


Al + HCl → AlCl3 + H​2
2

c.
If P is hydrogen and Q is nitrogen, show the balanced equation of their reaction.
3

d.
The number of atoms of elements in a compound is in the inverse ratio of their valences – discuss the genuineness of the quote in light of the passage.
4

Answer to the question no. 49
eq \o((,a) N2 molecule has 3 bonds.

eq \o((,b) Al + HCl → AlCl3 + H​2, in this reaction there are 3 chlorine atoms in AlCl​3, while there is only one chlorine atom in HCl on the left side. Writing 3 HCl molecules on the left side, we get

Al + 3HCl → AlCl3 + 3/2H2
In order to obtain ratio of whole number, multiplying the entire equation by 2 gives the correct equation.

2Al + 6HCl → 2AlCl3 + 3H2
 Super tips: For answering Application and Higher Ability (
eq \o((,c) Explain with example the process of balancing chemical eqyations.

eq \o((,d) Discuss the method of writing the molecular formula of a compound from the valences of the elements or radicals.

eq \o((((((,Ques.(50) A student of class 9 in a school determined the percent composition of a sample of a compound. The compound is mainly made via the reaction Na2CO3 + H2SO4 = X + H2O + CO2.
a.
Which of the valences has been taken as the standard?
1

b.
Why is the oxidation number of the ammonium radical +1?
2

c.
Describe the significance of the equation in the passage.
3

d.
Discuss the percent composition of the compound X in the passage.
4

Answer to the question no. 50
eq \o((,a) The ability of a hydrogen atom to bond has been taken as the standard or the unit of the valences.

eq \o((,b) The reasons for the oxidation number of ammonium radical to be +1 are – 

i. oxidation number of N in the ammonium radical is -3.

ii. oxidation number of H in the ammonium radical is +1

So, the oxidation number of the ammonium radical = (no. of atoms of N×oxidation number) + (no. of atoms of H×oxidation number)

=(–3)×1 + (+1)×4 = +1

( Oxidation number of ammonium radical = +1

 Super tips: For answering Application and Higher Ability (
eq \o((,c) Explain the significance of the equation Na2CO3 + H2SO4 = Na2SO4 + H2O + CO2.

eq \o((,d) Determine the percent composition of the compound Na2SO4.
	eq \o((((((,Ques.(51)
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In the picture, carbonate salt is present in a closed container.
a.
What is univalent radical?
1

b.
Why is the active valence of carbon is CO2?
2

c.
If the atomic mass of the compound in the passage is 87.3, find the mass of the products produced when the compound is heated.
3

d.
If the sample in the passage is 100%, find the percentage of the substances produced from it
4

Answer to the question no. 51
eq \o((,a) The radicals that have a valence 1 are called univalent radicals.

eq \o((,b) The reasons for the active valence of carbon in CO being 2 are –

i. Carbon is joined with only one oxygen atom.

ii. The valences of carbon are 2 and 4. Carbon uses lower valence when joining with small amount of negatively charged elements.

 Super tips: For answering Application and Higher Ability (
eq \o((,c) Determine the mass of the substance produced in the reduction of MgCO3.

eq \o((,d) Determine the percent composition of the compound MgCO3.

eq \o((((((,Ques.(52) The students in the lab noticed the metal aluminum with dilute hydrochloric acid to produce aluminum chloride and hydrogen.

Al + HCl → H2 + AlCl​3
a.
What is the molecular mass of oxygen?
1

b.
Write down the difference between active valence and latent valence.
2

c.
Describe the balanced equation of the reaction in the passage.
3

d.
What will happen if silver is used in the reaction instead of aluminum? Discuss.
4

Answer to the question no. 52
eq \o((,a) Molecular mass of oxygen is 32.

eq \o((,b) Differences between active and latent valences – 

i. 
The valence exhibited by an element in a compound is the active valence, and the valence that is not exhibited by an element is the latent valence.

ii. 
An element in a compound always has active valence, but latent valence is not always found in a element.
 Super tips: For answering Application and Higher Ability (
eq \o((,c) Describe the process of balancing the equation Al + HCl → H2 + AlCl3.

eq \o((,d) Al + HCl → H2 + AlCl3; explain what will happen if Ag is used in the reaction instead of Al.


[image: image26.emf] 

For More Creative Questions and Answers type the following address on the  browser's address bar   panjeree.com/e0 9 / chm q0 6 .pdf  



[image: image27.wmf] 

You can 

get 

common the knowledge and comprehensive type

 

        

questions in exam. So read again and again these questions.

 

 

Knowledge and Comprehensive 

type Questions and Answers

 

 




[image: image28.emf] 

Knowledge based Question - Answers  

Ques-1. Which language has the name boron come from?

Ans: The name boron has come from the Arabian language.

Ques-2. Which element’s Latin name is Ferrum?

Ans: Ferrum is the Latin name of iron.

Ques-3. How many atomic is sulfur?

Ans: Sulfur is eight atomic.

Ques-4. What is multiplied with the net amount of a compound after it is divided by the molecular mass to determine the percentage?

Ans: 100 is multiplied with the net amount of a compound after it is divided by the molecular mass to determine the percentage.

Ques-5. What type of formula shows the actual number of atoms of elements?

Ans: Molecular formula shows the actual number of atoms of elements.

Ques-6. What is the quantitative amount of an element joining with another element called?

Ans: The quantitative amount of an element joining with another element is called valence. 

Ques-7. What is the valence of an element that has more than one valence called?

Ans: The valence of an element that has more than one valence is called the variable valence.

Ques-8. What is active valence?

Ans: The effective valence of an element in a compound is called the active valence.

Ques-9. What is the difference between maximum and active valences called? 

Ans: The difference between active and maximum valences is called the latent valence.
Ques-10. What is the valence of hydrogen in H2O2?

Ans: The valence of hydrogen in H2O2 is 1.

Ques-11. How many atoms do a radical behaves like in a chemical reaction?

Ans: A radical behaves like one atom in a chemical reaction.

Ques-12. Which formulae are used to show how the elements in a molecule are joined?

Ans: Structural formulae are used to show how the elements in a molecule are joined. 

Ques-13. What are the substances that participate in a chemical reaction are called?

Ans: The substances that participate in a chemical reaction are called reactants.

Ques-14. What is yield?

Ans: The substances produced in chemical reactions are called products or yieds.


[image: image29.emf] 

Comprehension based Question s - Answers  

Ques-1. Although benzene and acetylene have the same empirical formula, they have different molecular formulae – explain.

Ans: Empirical formula shows the ratio of the atoms of elements in a compound. So, empirical formula of two compounds with different molecular mass can be same. Benzene’s molecular formula is C6H6, acetylene’s molecular formula is C2H2. The ratio of atoms for both compounds is 1:1. So, they both have the same empirical formula (CH).

Ques-2. How will you determine the valence of hydrogen and oxygen in H2O? Explain.

Ans: The number of atoms of hydrogen that an atom of an element is joined with is the valence of that element. Hydrogen’s valence is 1, it is taken as the standard. In H2O, 1 atom of oxygen has joined with 2 atoms of hydrogen. So, the valence of oxygen is 2.

Ques-3. In CO, there is latent valence of carbon – explain.

Ans: The difference between the maximum and active valences of an element is called the latent valence. The maximum valence of C is 4. The active valence of C in CO is 2. O, the latent valence of C in CO = (4-2) = 2.

Ques-4. Explain the valence of nitrogen from the structural formula of hydrazoic acid.

Ans: Nitrogen has two valences, 2 & 5. Nitrogen shows these two valences in hydrazoic acid. By noticing the structural formula (H-N꞊N≡N) of (N3H) it can be seen that of the three Ns, the valence of the middle one is 5 and the other two is 3.

Ques-5. Molecular formula of a compound can not be determined without the empirical formula – explain.

Ans: The correct molecular formula of a compound is a multiple of its empirical formula. Empirical formula shows the ratio of atoms and molecular formula shows the actual number of atoms.
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Have you thought of the questions while reading the chapter? 

 

      

If not, look at the question

s

 below and find out the answers.

 

Super Tips at a glance

 



Ques-1. Discuss the importance of mole.

Ques-2. Discuss how molecular formula can be determined from the empirical formula.

Ques-3. Discuss how molecular formula can be determined from the percent composition of a compound.

Ques-4. Discuss with example the process of determining percent composition of a compound from its molecular formula.

Ques-5. Explain with example the process of balancing chemical equations.

Ques-6. Describe the process of determining the percentage of lattice water from the molecular formula.

Ques-7. Lattice water is essential for lattice formation but not for compounds – discuss with example.

Ques-8. Explain with example the reason for variable valence.

Ques-9. The number of unpaired electrons in the outer shell of an element determines the number of covalent bonds – discuss the quote.

Ques-10. Describe the process of determining the oxidation number of the radical from the oxidation number of the elements in the radical.

Ques-11. The concentration of a molar solution depends on the temperature – discuss the quote.

Ques-12. Concentration of a solution is inversely proportional to the amount of solute in unit volume – explain.
Ques-13. Molar solution and molar volume, both are dependant on the temperature – discuss with example.

Ques-14. Describe the process of determining the amount of product in a reaction even from the reactant that did not react.

Ques-15. The electronic configuration of an element determines its position in the periodic table and determines the chemical properties – explain.

(
Symbol: An abbreviation or short representation of a chemical substance is called symbol. For example – symbols of oxygen and hydrogen are O and H respectively.

(
Rules of writing symbols: The following rules are to be maintained when writing symbols –

· The first one or more letters of the element’s Latin or English name is written.

· If the symbol is of a single letter, then it is written in upper case.

· If the symbol is of two letters, then the first letter is written in upper case and the second letter is written in lower case.

· Same chemical symbols are used in every language globally.

(
A chemical formula that shows the total number and kinds of atom in a molecule but no twin structural arrangement.
(
Significance of molecular formula: A formula has two kinds of significance. They are – qualitative and quantitative significance.

      Qualitative significance:

1. A formula represents a specific substance or object. For example, H2SO4 represents a specific substance sulfuric acid.

2. A formula shows what elements are present in a compound. For example: H2SO4 shows that the substance contains hydrogen, sulfur and oxygen.

3. The name of a compound can easily be known from a formula.

Quantitative significance:

1. A formula shows the number of atoms of each element in a molecule of a compound.

2. The molecular mass of the substance can be known from the formula.

3. The formula of a compound indicates the relative mass of the elements in the compound.

4. The formula of a compound in a chemical equation represents 1 molecule of that compound.

5. The ratio of the masses of the elements in a compound can be known from the formula of the compound.

(
Composition: The composition of a compound refers to the ratio of the elements present in the compound. Usually, the percentages of the elements are expressed as the mass. So, the relative amount of the elements in 100% mass of the compound is called the composition or percent composition.

(
Determining composition of common salt NaCl: There are two steps to determining composition –

· At first, the molecular mass of the compound must be found.

· Composition is to be determined by dividing the total mass of the elements by the molecular mass and then multiplying by 100. The formula for common salt is NaCl, so it contains 1 sodium atom and 1 chlorine atom.

(
Empirical formula: The formula of a compound that shows the simplest ratio of atoms of the elements present without showing the actual number of atoms is called the empirical formula of that compound.

(
Valence: The ability of an atom of an element to bond with another atom of another element is known as valence.
(
Quantitative defination: The number of atoms of hydrogen or equivalent elements that an atom of of an element can join or displace from a compound is called the valence of that element.
(
Variable valence: If an element exhibits more than one valence with another element and forms more than one compound, then the valence of that element is called variable valence.
(
Active valence: The valence of an element that is used in bonding is called the active valence of that element. For example – one carbon atom joins with two oxygen atoms in carbon dioxide. So, the active valence of carbon here is 2.
(
Latent valence: The difference between the maximum and active valences of a element is called the latent valence of that element in that compound. For example – maximum valence of carbon is 4; active valence of carbon in carbon monoxide (CO) is 2. In this case, the difference between the maximum and active valences = 4-2 = 2. So, the latent valence of carbon in carbon monoxide is 2.

(
Radicals: In many cases, two or more elements join together to form a group that behaves like an atom in a chemical reaction by remaining unchanged. That group is called a radical. For example – NH4+ is a radical. Its name is ammonium. It behaves like an atom by remaining unchangedin chemical reactions.

(
Chemical equation: Briefly representing the events in a chemical reaction by using the symbols of the reactants and products and mathematical signs like- equals to (=), arrow (→), and addition (+) signs etc. is called a chemical equation. For example: The reaction between zinc and copper sulfate and the production of zinc sulfate and copper can be shown using a chemical equation.

      Zn + CuSO4 → ZnSO4 + Cu
(
Rules of writing an equation: 

· Anything that happens in a chemical reaction must be shown in an equation. For example – copper does not react with zinc sulfate and produce copper sulfate and zinc normally. So, the following reaction cannot be written – Cu + ZnSO4 = CuSO4 + Zn

· The reactants are written on the left side and the products are written on the rigt side of the equation.

· Molecular formulae are used when writing the compounds and elements. If more than one compound or element is present on a side, then a plus (+) sign must be used between them.

· The number of atoms of elements on both sides must be equal. So, the equation must be balanced. The simplest whole numbers of atoms must be used.

· When an equation is balanced, the equals to sign (=) is used between the reactants and the products. Some equations are written without balancing. In those cases, the (=) sign cannot be used, instead (→) sign is used. (→) sign can also be used when an equation is balanced. But (=) can never be used in an equation that is not balanced.

(
Structural Formulae: The formula that is used to show how the atoms in the molecules of a compound are joined is called the structural formula of that compound. Thus structural formulae show the arrangement of atoms present in the compound. For example – 

	Name of the compound
	Molecular formula
	Structural formula

	Sulfuric acid
	H2SO4
	


	Carbonic acid
	H2CO3
	H(O( eq \s\up9(\s(C,||,O)) (O(H


(
Important reactions in the chapter:
1. Adding aluminum in hydrochloric acid gives aluminum chloride and hydrogen.
6HCl + 2Al = 2AlCl3 + 3H2
2. Adding silver nitrate with ammonium chloride gives ammonium nitrate and white precipitate of silver chloride. NH4Cl + AgNO3 = NH4NO3 + AgCl↓

3. Reaction between ammonium hydroxide and sulfuric acid gives ammonium sulfate and water. 2NH4OH + H2SO4 = (NH4)2SO4 + 2H2O

4. Adding hydrochloric acid with sodium carbonate or soda gives sodium chloride solution, carbon dioxide and water. Na2CO3 + 2HCl = 2NaCl + CO2 + H2O

5. Passing vapor over red hot iron powder gives ferrosoferric oxide or magnetic oxide of iron and hydrogen gas. 3Fe + 4H2O = Fe2O3 + 4H2
6. Adding zinc in copper sulfate solution gives copper and zinc sulfate, where copper is displaced by zinc since zinc is more reactive than copper. Zn + CuSO4 = ZnSO4 + Cu

(
Important information for solving mathematical problems:

Rule-1. Calculating percent composition from the molecular formula of the compound:
Composition of compound – The percent composition of a compound means the percentages of elements present in 100% of the compound. The percent composition of a compound is determined using the following steps.

· Step-1: The molecular formula of the compound must be written correctly. Like- molecular formula of Sodium carbonate = NaCO3
Molecular formula of water = H2O

Molecular formula of calcium carbonate = CaCO3
· Step-2: The atomic mass of the elements in the molecule of the compound is to be multiplied by the number of atoms of the elements present in the molecule, i.e. the no. of atoms of the element in the compound × atomic mass of the element. Like- in the compound Na2CO​​3, no. of sodium atoms in the compound × atomic mass.

(in Na2CO3, Na = 2×23 = 46, C = 1×12 = 12, O = 3×16 = 48.

· Step-3: Adding the products of the multiplications willindicate the molecular or formula mass of the compound. So, molecular mass of Na2CO3 = 46+12+48 = 106

· Step-4: The percentage of any element in the compound = {(no. of atoms of the element in the compound × atomic mass of the element)/molecular mass of the compound} × 100

Rule-2. Determining the empirical formula of a compound from its percent composition:

· Step-1: The percentages of the elements are to be divided with their atomic mass.

· Step-2: The quotients obtained is to be divided with the smallest quotient obtained.

· Step-3: If the quotients are not as whole numbers, then they are multiplied with appropriate simplest numbers and turned in to whole numbers.

· Step-4: These whole numbers are the no. of atoms of the individual elements in the empirical formula of the compound.

· Step-5: In case the whole numbers are x, y, z for the elements A, B, C respectively, then the empirical formula of the compound = AxByCz.

Rule-3. Determining the molecular formula:

· Step-1: At first the percentages of all the elements in the compound is added to check if they sum up to 100 or close to 100. If the summation is less than 100, then there is another element present which has not been mentioned directly. The element has to be found from the question. If it is not mentioned in the question, then the element is to be considered as oxygen for inorganic compounds and carbon for organic compounds. Now, substracting the summation of the percentages of the other elements from 100 will give the percentage of oxygen or carbon.

· Step-2: Then the percentages of each element is to be divided by the atomic mass of the elements.

· Step-3: These quotients are to be turned into whole numbers. Then every number is to be divided by the smallest number. The quotients obtained will give the simplest ratio of the atoms of the elements in the compound. Since molecular mass = 2 × vapor density.

· Step-4: We know, molecular formula = (empirical formula)n. Here n = 1, 2, 3, 4….etc. whole numbers. Now, after finding the value of n and putting its value in the formula will give the molecular formula.

( Application and Higher order skill

Mole



Molar volume

Valence



Radical


Formula of the compound


Percent composition of elements in compound

Determining empirical formula from the percent composition

Determining molecular formula from the percent composition

Chemical reactions and chemical equations


Limiting reactant

Percentage of yield


Suggestion         Multiple Choice Creative Questions    
	
	Question Number

	(((
	3-4, 7, 14, 17, 23, 28, 31, 35, 36, 43, 46, 50, 52, 58, 60-62, 66, 69, 74, 75, 79, 85, 90, 102-104, 112, 116, 121, 125-126, 139, 147, 148, 154-155, 159, 162, 163, 167, 171-173, 185, 196-198, 200, 203, 205-207, 214, 216, 223, 225, 231-233, 237-239, 244

	((
	2, 6, 11, 16, 18, 19, 20, 24, 29, 33, 37, 38-39, 47, 53, 57, 64, 72, 76-78, 94, 113, 132, 135, 142, 150, 151-153, 157, 160, 161, 170, 180-182, 191, 202, 208-210, 219, 224, 228-230, 243



Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge Based
	Practice part 1, 5, 6, 8, 10, 13, 14, 18, 23, 28,31 and SURE 12 part 2, 5, 7, 10, 12, 14

	Conception Based
	Practice part 2, 5, 6, 7, 11, 13, 16, 19, 21, 25, 30 and SURE 12 part 1, 3, 5

	Application Based
	1. 
Discuss how empirical formula can be determined from the percentage composition of a compound.

2. 
Discuss how molecular formula can be determined from the empirical formula.

3. 
Discuss how molecular formula can be determined from the percent composition of a compound.

4. 
Describe the process of determining the oxidation number of the radical from the oxidation number of the elements in the radical.

	Higher Skill-Based
	1. 
The concentration of a molar solution depends on the temperature – discuss the quote.

2. 
Lattice water is essential for lattice formation but not for compounds – discuss with example.

3. 
Explain with example the reason for variable valence.

4. 
The number of unpaired electrons in the outer shell of an element determines the number of covalent bonds – discuss the quote.

5. 
Concentration of a solution is inversely proportional to the amount of solute in unit volume – explain.

6. 
The electronic configuration of an element determines its position in the periodic table and determines the chemical properties – explain.












































In this part important information of the chpater, at which it is needed to cast a look before exam or you must remember, such subject matters have been mentioned here at a glance. So that you can keep the important information in mind easily; specially you can make you self-confident revising these in a quick view.








Suggestion: Highway Ensuring a Brilliant Result


It is not that you will find all the questions common but the practice of these questions will guide you in solving different and difficult question patterns.





Chapter Six





Concept of mole is must essential for any calculation in chemistry. Mole is usually used to refer to a specific number of molecules, atoms or ions. It is a theory that was first introduced by Italian physicist Amedeo Avogadro in 1812. According to his theory, in constant temperature and pressure, every gas contains the same no. of molecules in the same volume. Later, it was seen that the atomic mass and molecular mass in gram of an element is directly related to mole. Also, mole is required to make chemical solutions of different concentrations. In this chapter, mole related topics, requirement of mole in compound formation, and other related topics are discussed.
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Have you thought of the questions while reading the chapter? 



      If not, look at the questions below and find out the answers.
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Classworks promote higher thinking and to-the-point answering. 



          Practise the questions attentively.
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Textual Creative Essay type Questions with Answers







The practice of these questions will guide you in writing about 



    different questions corresponding to the topics in this chapter.
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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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Board Exam questions are very important for the exam preparation. 



          So practice these questions again and again properly.
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Cadet Colleges questions are also important for your excellent preparation. They will help you to give a clear idea about the question as well as chapterwise 
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You can get common the knowledge and comprehensive type



        questions in exam. So read again and again these questions.
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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.
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Practice this part very well. Try to answer the questions all by yourself first. Read the answer and make sure your answer has 



          been resembling with it.
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