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Read all the relevant information attentively. It will enhance your

 

          ability in answering similar but more important questions.

 

 

[image: image25.wmf]Periodic Table

By the end of this chapter you will be able to (
1.
describe the background of development of periodic table. 

2.
describe the relation of the electronic configuration of outermost energy level of the elements to the principle groups (first 30 elements).  

3.
determine the period of an element. 
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4.
assume the physical and chemical properties of an element in terms of its position in periodic table. 

5.
describe the reasons for special naming of the element. 

6.
describe the significance of periodic table. 

7.
demonstrate the similar properties of the compounds of the elements of the same group with practical experiment. 

8.
Make proper uses of the glass apparatus at the time of experiment. 

9.
take precautions at the time of experiment. 

10.
show interest in assuming the properties of the elements following the periodic table. 

[image: image27.bmp]
[image: image28.wmf]

[image: image33.wmf]

[image: image29.wmf]1.
What is the basis of modern periodic table?


a
Atomic number
b
Atomic mass

[image: image30.wmf]
c
Relative atomic mass
d
Electronic arrangement 
 eq \o((,d)

Know some more information about the questions:

· The elements were arranged according to their atomic mass- Mendeleev’s periodic table.
· The main purpose of periodic table is hampered- if the elements are arranged according to their atomic mass.

· The atomic number discovered by Moseley indicates- the number of electrons of an element.

· The arrangement of electrons in different energy shells is known as- electron configuration.

· From the electron configuration of an element we can know- the group and period of that element.

[image: image31.emf]2.
A = 1s22s22p63s23p63d34s2; what group of periodic table does the element belong to?


a
Group-2 
b
Group-5

[image: image32.wmf]
c
Group-11 
d
Group-13
eq \o((,b)

Know some more information about the questions:

· The real basis of periodic table- electron configuration.

· From the electron configuration- we can get idea about the group and period of an element in periodic table.

· If the electrons of an element is arranged in 4 energy levels then the period of that element is – 4.

· For an element of period 4,the sum of the number of electrons at ‘d’ sub level and the number of electrons at the outermost energy level indicate- the group number of that element

Answer questions no. 3 and 4 from the table below:

Part of a group of periodic table


	19K

	X

	Y

	Z


[Here X, Y and Z is used as symbols, not the symbols of any regular element]

3.
What period of the periodic table does element X belong to?


a
3rd 
b
4th

c
5th 
d
6th
eq \o((,c)
4.
In the above elements (

i.
there is 1 electron at the outermost energy level.

ii.
atomic radius decreases gradually.


iii.
reactivity increases gradually.


Which one is correct?


a
i and ii 
b
ii and iii


c
i and iii 
d
i, ii and iii
eq \o((,b)

Know some more information about the questions:

· In the electronic configuration of an element, the total number of energy levels indicates- the period of the element.
· In the electronic configuration of an element, the number of electrons in the outermost energy level indicates – the group of the element.

· In any group of periodic table if we go from top to bottom- the atomic radius increases.

· For the elements of Gr-1, if we go from top to bottom- the reactivity of the elements increases. 
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Board Exam questions are very important for the exam preparation. 

 

          

So practice these questions again and again properly.

 



5.
Which element has the smallest atomic radius? [Dhaka Board 2015]

a
P
b
S

c
Mg 
d
Na
eq \o((,c)
6.
Who was the innovator of octet rule? [Dhaka Board 2015]

a
Dobereiner 
b
John Newland 


c
Lavoisier 
d
Mendeleav 
eq \o((,b)
7.
The position of sulpher in the periodic table ( [Dhaka Board 2015]

a
3rd period and Group 16


b
4th period and Group 16


c
5th period and Group 15


d
7th period and Group 15


eq \o((,a)
8.
Which element has larger atomic radius? [Rajshahi Board 2015]

a
K
b
Si 

c
Na
d
Al 
eq \o((,a)
9.
The ionization potential of which of the following is higher? [Dinajpur Board 2015]

a
Na
b
Mg


c
Al
d
Si
eq \o((,d)
10.
How many elements are called primary elements among the discovered elements till the year 2012? [Dinajpur Board 2015]

a
118
b
114


c
98
d
84
eq \o((,d)
11.
Which of the following is coinage metal? [Dinajpur Board 2015]

a
Au
b
Hg


c
Na
d
Zn
eq \o((,a)
12.
In which year did Mendeleev make the periodic law? [Comilla Board 2015]

a
1789 
b
1869 

c
1894 
d
1896 
eq \o((,b)
13.
In which period and group does Ca belong to in the periodic table? [Comilla Board 2015]

a
2, 2
b
4, 2

c
2, 4 
d
2, 3
eq \o((,b)
14.
The electronic configuration of an element is 2, 8, 8, 1. The position of the element in the periodic talbe is – [Chittagong Board 2015]

a
4th period and 1st group


b
3rd period and 1st group


c
6th period and 2nd group


d
4th period and 3rd group


eq \o((,a)
15.
eq \a(57,26)Y is – [Here Y is not the real symbol of the element] [Chittagong Board 2015]

i.
transition element



ii.
it has own colour  


iii.
regular electronic configuarton 


Which one of the following is correct?

a
i & ii 
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
16.
Which one has the highest atomic radius? [Chittagong Board 2015]

a
Mg
b
Si


c
Al
d
S
eq \o((,a)


17.
Suppose, the electronic distribution of an ion A2+ is- 


1s2 2s2 2p6 3s2 3p6

What is the group of the element in the periodic table? [Sylhet Board 2015]    


a
2
b
6

c
8
d
10
eq \o((,a)
18.
How many groups are there in the periodic table? [Sylhet Board 2015]

a
7
b
9

c
18
d
20
eq \o((,c)
19.
In which period, Iron is situated in Periodic table? [Sylhet Board 2015]

a
2nd 
b
3rd

c
4th 
d
5th
eq \o((,c)
Answer the question 20 & 21 in the light of stem:

	
	Group 1
	Group17

	Period 1
	
	

	

2
	A
	

	

3
	
	D

	

4
	E
	


Here A, D and E are not any chemical symbol, they are general symbol. 

20.
The elements A, D and E of the stem have @  [Sylhet Board 2015]

i.
ionization potential A > E 


ii.
serial of moleculor size  E > D > A 


iii.
 eletronegativity D > E 


Which one is correct?


a
i I ii
b
i I iii

c
ii I iii
d
i, ii I iii
eq \o((,d)
21.
In which solution of the following, ED compound is soluable? [Sylhet Board 2015]

awater
b
alcohol

c
Kerosine 
d
carbon telrachloride
eq \o((,a)
22.
A = 1S2 2S2 2P6 3S2 3P4 The element A – [Jessore Board 2015]

i.
belong to the same group with oxygen



ii.
is formed the oxide which is acidic  


iii.
is used in the preparation of oleaam  


Which one of the following is correct?

a
i & ii 
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,d)
23.
Who gave the concept of atom of atomic number? [Jessore Board 2015]

a
Dimitri Mendeleev
b
Niels Bohr


c
Henry Mossley
d
Rutherford
eq \o((,c)
24.
What is the real basis of periodic table? [Jessore Board 2015]

a
Atomic number


b
Atomic mass


c
Neutron number


d
Electronic configuration


eq \o((,d)
25.
Which one is coinage metal? [Barisal Board 2015]

a
Ar
b
Ag


c
Cd
d
At
eq \o((,b)
26.
Which group does belong to the transition elements? [Barisal Board 2015]

a
Gr-1
b
Gr-2 


c
Gr-3
d
Gr-16 
eq \o((,c)
27.
Which period does belong to Magnesium in the periodic table? [Barisal Board 2015]

a
1st 
b
2nd


c
3rd
d
4th
eq \o((,c)
28.
How many number of valency electron of the 1st triads of Doberiner triads? [Barisal Board 2015] 


a
1
b
2


c
3
d
4
eq \o((,a)
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29.
What is the real basis of periodic table? [Mirzapur Cadet-15]

a
Atomic number
b
Atomic mass


c
Relative atomic mass
d
Electronic arrangement
eq \o((,d)
30.
In periodic table, alkaline earth metals are kept in group ( [Mirzapur Cadet-15]

a
1
b
2


c
3
d
11
eq \o((,b)
31.
The electronic configuration of an element is 1s22s22p63s2. The position of the element in the periodic table is ( [Mirzapur Cadet-15]

a
Group 2
b
Group 6


c
Group 8
d
Group 10
eq \o((,a)
32.
What is the mass of a proton? [Mymensingh Girls' Cadet-15]

a
1.673 ( 10–24g
b
1.66 ( 1024g


c
9.11 ( 10–28g
d
9.11 ( 1028
eq \o((,a)
33.
The maximum number of electrons that can reside in the N'th shell is ( [Mymensingh Girls' Cadet-15] 


a
n2
b
2n2

c
3n2
d
4n2
eq \o((,b)
34.
The electronic configuration of Mg is ( 

[Mymensingh Girls' Cadet-15]

a
2, 8, 2
b
2, 4, 2


c
2, 8, 1
d
2,2, 4
eq \o((,a)
35.
Number of electrons of Krypton in third energy level are ( [Mymensingh Girls' Cadet-15]

a
5
b
4


c
18
d
8
eq \o((,c)
36.
 eq \s(14,6)A is the isotope of ( [Mymensingh Girls' Cadet-15]

a
Oxygen
b
Carbon


c
Nitrogen
d
Aluminium
eq \o((,b)
37.
How many electrons present in the outer most shell of Cr? [Mymensingh Girls' Cadet-15]

a
1
b
2


c
3
d
4
eq \o((,a)
38.
Which one is used to set pacemaker in heart?  [Mymensingh Girls' Cadet-15]

a
143Pm
b
145Pm

c
195Pm
d
238Pu
eq \o((,d)
39.
Which one is the oxide of Group VIA?

 [Mymensingh Girls' Cadet-15]

a
P2O5
b
SO3

c
Cl2O7
d
Al2O3
eq \o((,b)
40.
Which one is the element of VIA?

 [Mymensingh Girls' Cadet-15]

a
P
b
Ar


c
S
d
K
eq \o((,c)
41.
Which one is correct according to energy? 

[Rajshahi Cadet-15]

a
4s > 3d > 3p
b
3s > 4d > 3d


c
4f > 5p> 4p
d
3d > 4p > 4d
eq \o((,c)
42.
Which one is not alkali?  [Rajshahi Cadet-15]

a
Ca(OH)2
b
Zn(OH)2

c
NaOH
d
KOH
eq \o((,b)
43.
Which of the following element is not halogen?

 [Rajshahi Cadet-15]

a
Fluorine
b
Bromine


c
Chlorine
d
Nitrogren
eq \o((,d)
44.
Which one of the following is alkaline earth metal?

  [Rajshahi Cadet-15]

a
Al
b
Na


c
Ca
d
N
eq \o((,c)
45.
If A = 1s22s22p63s23p63d54s1, Then A belongs to which group?  [Pabna Cadet-15]

a
group 6
b
group 16


c
group 5
d
None
eq \o((,a)
46.
When did Mendeleev introduce periodic table?

  [Pabna Cadet-15]

a
1689
b
1869


c
1913
d
1989
eq \o((,b)
47.
Which is the symbol of tin?  [Pabna Cadet-15]

a
Sn
b
Sa


c
Tn
d
Pt
eq \o((,a)
48.
How many Groups are there in a periodic table?

  [Pabna Cadet-15]

a
7
b
13


c
14
d
18
eq \o((,d)
49.
There will be 2 electrons in the outer shell of which element? [Joypurhat Girls' Cadet-15]

a
Mg
b
Cr


c
Na
d
Al
eq \o((,a)
50.
What element is in Group 5A and in the third period? [Comilla Cadet-15]

a
N
b
Cl


c
Al
d
P
eq \o((,d)
51.
In periodic table which group element Coinage metal? [Comilla Cadet-15]

a
15
b
17


c
18
d
11
eq \o((,d)
52.
Which one is more active metal? [Faujdarhat Cadet-15]

a
Pb
b
Fe


c
Zn
d
Cu
eq \o((,c)
53.
D. Meendeleev introduced the number of element ( [Sylhet Cadet-15]

a
63
b
65


c
67
d
98
eq \o((,a)
54.
Number of proton & electron in Zn+2 and Br ion ( [Sylhet Cadet-15]

a
30, 36
b
27, 35


c
29, 35
d
28, 17
eq \o((,a)
55.
Which metal is consider as transition elements?

 [Sylhet Cadet-15]

a
K
b
Sc


c
Cu
d
Zn
eq \o((,c)
56.
Which one has nearest distance from nucleus?

 [Sylhet Cadet-15]

a
K
b
L


c
M
d
N
eq \o((,a)
57.
Which elements are the same period elements?

 [Jhenidah Cadet-15]

a
P, S Br
b
Fe, Co, Ni


c
Ca, Sr, Sc
d
Cr, Mn, Al
eq \o((,b)
58.
Which one is more electronegative? [Jhenidah Cadet-15]

a
I
b
Cl


c
Br
d
F
eq \o((,d)
59.
Which one of the following atoms exist same number of group and period? [Barisal Cadet-15]

a
Ti
b
Cr


c
Al
d
P
eq \o((,c)
60.
What is the main basis of modern periodic table?

 [Barisal Cadet-15]

a
Atomic mass
b
Electronic configuration


c
Molecular mass
d
Neutron number
eq \o((,b)
	Na
	Mg
	Al
	Si
	'Y'
	S
	Cl


61.
In the period 'Y' indicates ( [Barisal Cadet-15]

a
O
b
Br


c
P
d
Ar
eq \o((,c)
62.
Gr-1 i.e H.......to Fr the ionization energy will–  



[Mirzapur Cadet-14]

a
decrease 
b
increase 


c
same 
d
irregular

eq \o((,a) 

63.
What is actual basis of periodic table in chemistry?  
[Mirzapur Cadet-14]

a
Atomic number 
b
Atomic Radius 


c
electronic configuration


d
Atomic mass



eq \o((,c)
64.
How many Groups are there in a periodic table? 



[Mymensingh Girls' Cadet-14]

a
7
b
13


c
14
d
18

eq \o((,d)
65.
Which of the following is inferior metal?  



[Mymensingh Girls' Cadet-14]

a
Cu 
b
Ni 


c
Zn 
d
Cr 

eq \o((,c)
66.
How many elements are there in 4th period in PT?  



[Mymensingh Girls' Cadet-14]

a
8
b
10


c
18
d
32

eq \o((,c)
67.
Which reflect the position in PT of the element of five protons in nucleus?

[Mymensingh Girls' Cadet-14]

a
P-2, Gr-5
b
P-3, Gr-5


c
P-2, Gr-13
d
P-3, Gr-13 

eq \o((,c)
68.
Which one is not alkali?
[Rajshahi Cadet-14]


a
Zn(OH)2 
b
NaOH 


c
KOH 
d
Ca(OH)2 

eq \o((,a)
69.
Which one has lowest ionization energy?  



[Rajshahi Cadet-14]


a
C
b
N


c
B
d
Be

eq \o((,c)
70.
What is the group of 'V' in the periodic table?   



[Rajshahi Cadet-14]


a
3
b
9


c
5
d
7

eq \o((,c)
71.
Which one is Doberiner Traids?  
[Rajshahi Cadet-14]


a
F, Cl & Br 
b
P, As & Sb 


c
C, Si & Ge 
d
He, Ne & Ar

eq \o((,b) 

72.
The electronic configuration of an element is 2, 8, 8, 1. The position of the element in the periodic table is– 


[Pabna Cadet-14] 


a
5th period & 1st group


b
3rd period & 1st group 


c
6th period & 1st group 


d
4th period & 1st group



eq \o((,d)  

73.
Which is correct reactivity series? 
[Pabna Cadet-14] 


a
K, Hg, Cu, Zn 
b
K, Zn, Cu, Hg


c
K, Cu, Zn, Hg
d
K, Zn, Hg, Cu

eq \o((,b)
74.
Atomic number of any element is 33. So its position in the periodic table is -
[Rangpur Cadet-14]


a
Period 3rd & Group 16
b
Period 4th & Group 15


c
Period 3rd & Group 14 
d
Period 3rd & Group 17

eq \o((,b)
75.
How many valency electrons are expressed for an element that is in group five of the periodic table?



[Comilla Cadet-14]

a
three
b
five

c
eight
d
ten

eq \o((,b)
76.
Which has the largest atomic radius?
[Comilla Cadet-14]

a
Na
b
B

c
Al
d
C

eq \o((,a)
77.
Place the following compounds in order of increasing molar mass: CaCO3. MgCO3 and CO3
[Comilla Cadet-14]

a
CaCO3 < MgCO3 < Na2CO3

b
MgCO3 < Na2CO3 < CaCO3

c
MgCO3 < CaCO3 < Na2CO3

d
na2CO3 < MgCO3 < CaCO3

eq \o((,c)
78.
In the periodic table which element is placed in the same group of alkaline earth metals?  [Feni Girls' Cadet-14] 

a
B
b
H 


c
F
d
Be

eq \o((,d)  

79.
What is the real basis of periodic table?  



[Feni Girls' Cadet-14] 


a
neutron number 
b
atomic mass 


c
electronic arrangement 


d
relative atomic mass 



eq \o((,c)
80.
Medeleev introduced modern periodic table with how many elements?  


[Faujdarhat Cadet-14]

a
60
b
69
c
63
d
67
eq \o((,d)
81.
How many periods and groups in modern periodic table respectively?  
[Faujdarhat Cadet-14]

a
7 and 18
b
7 and 16 


c
6 and 18 
d
7 and 28 

eq \o((,a)
82.
How much atoms are in period-3 in periodic table?  







[Faujdarhat Cadet-14]

a
32
b
16


c
8
d
18

eq \o((,c)
83.
Who did invented atomic number?
[Sylhet Cadet-14]

a
Mandeleev
b
G, J Moseley

c
Newlands
d
Doberiner

eq \o((,b)
84.
21A, the block of element is?


[Sylhet Cadet-14]

a
s
b
p


c
d
d
f

eq \o((,c)
85.
Which shell has the short distance from the nucleus?
[Sylhet Cadet-14]

a
L
b
M


c
O
d
P

eq \o((,a)
86.
Number of groups in modern periodic table?



[Sylhet Cadet-14]

a
7
b
10


c
14
d
18

eq \o((,d)
87.
How many elements are existing in nature?  



[Jhenidah Cadet-14] 


a
118
b
112


c
114
d
98

eq \o((,b)
88.
What is the main basis of periodic table?  



[Jhenidah Cadet-14] 


a
Atomic mass 
b
atomic number 


c
Electronic configuration


d
neutron number 



eq \o((,c)
89.
Which one is transition element?  
[Jhenidah Cadet-14] 

a
Ca 
b
Sc 
c
Zn 
d
Cr 
eq \o((,d)
90.
Who gave law of octaves?  

[Barisal Cadet-14]

a
J.W. Doberiner 
b
A.R.Newlands 


c
Dimitri I. Mendeleev
d
none of them 

eq \o((,b)
91.
When did Mendeleev introduce periodic table




[Barisal Cadet-14]

a
1689
b
1869


c
1913
d
1989
eq \o((,b)
92.
N, P, As; In the elements ( [Barisal Cadet-15]

i.
5 electrons at the outermost shell

ii.
Radius increases from N to As


iii.
As is harmful for health


Which one is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii
eq \o((,d)
93.
In case of group-11 elements of periodic table-when moves downward ( [Mymensingh Girls' Cadet-15]

i.
a new electronic shell is included



ii.
increase the atomic radius


iii.
increase the reactivity of the elements

Which one of the following is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii and iii
eq \o((,a)
94.
Halogens (  [Rajshahi Cadet-15]

i.
Belong to group 17

ii.
Are salt makers


iii.
Form halide ions

Which one of the following is correct?

a
i & iii
b
i, ii & iii
c
ii
d
i, ii
eq \o((,b)
95.
Follow the information & answer the question


i.
Ag is a coingage metal



ii.
Sc is a transition element


iii.
Transition elements form colored compound


Which one of the following is correct? [Pabna Cadet-15]

a
i
b
ii
c
ii & iii
d
i &iii
eq \o((,d)
96.
Al has been placed in gr. III in periodic table, because ( [Joypurhat Girls' Cadet-15]

i.
Al-has 3 energy laevels



ii.
Al-has 3 valency


iii.
Al-has 3 electrons in valency shell


Which one of the following is correct?

a
i & ii
b
ii & iii


c
i & iii
d
i, ii & iii
eq \o((,b)
97.
The element Na, K, Rb ( [Joypurhat Girls' Cadet-15]

i.
are soft



ii.
they have high boiling point


iii.
they have low boiling point


Which one of the following is correct?

a
i & ii
b
ii & iii


c
i & iii
d
i, ii & iii
eq \o((,c)
98.
16A ( He++ (alpha ray) (( Z, The element 'Z' (
 [Feni Girls' Cadet-15]

i.
form covalent bond with halogen

ii.
Oxide of 'Z' exist gaseous state


iii.
form acidic oxide


Which one is correct?

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,b)
99.
In case of alkali metals– 


[Joypurhat Girls' Cadet-14]

i.
They form ionic compound with non metal 



ii.
Their valency is one  


iii.
Their electron affinity is very low  


Which one of the following is correct?

a
i, ii 
b
i, iii


c
ii, iii
d
i, ii, iii

eq \o((,d)
100.
Follow the information & answer the question



[Barisal Cadet-14]

i.
Ag is a coingage metal 



ii.
Sc is a transition element  


iii.
Transition elements form colored compound  


Which one of the following is correct?

a
i 
b
ii


c
ii, iii
d
i, iii
eq \o((,d)
Answer the questions No 101 & 102 using the table.

	Li
	Be
	B
	C
	N
	O
	F

	2, 1
	2,2
	2,3
	2,4
	2,5
	2,6
	2,7


101.
Mention the period number of above elements.

 [Comilla Cadet-15]

a
2nd period
b
3rd period


c
4th period
d
5th period
eq \o((,a)
102.
If we go from left to right in the mentioned period then (  [Comilla Cadet-15]

i.
electron number increases

ii.
size of atom decreases


iii.
atomic radius increases


Which one is correct?

a
i & ii
b
ii & iii


c
i & iii
d
i, ii & iii
eq \o((,a)
Three element A, B & C, Proton number of these element are Z, Z + 1 and Z + 2 respectively. Atomic number of 'B' is 36. (Here A, B and C don't represent symbol of any element) [Feni Girls' Cadet-15]
Based on above stem, answer to the question no. 103 and 104.

103.
The element 'A'  


i.
can form diatomoc molecule with itself

ii.
for covalent compound with C


iii.
gives addition reaction


Which one is correct?

a
i
b
i & ii
c
i & iii
d
i, ii & iii
eq \o((,d)
104.
Which of the following element placed same group with the element 'C'


a
Kr
b
Ca
c
Cs
d
Al
eq \o((,c)
Answer to the question number 105 & 106 from the following figure(
	Be
	X
	Y
	Z
	O


[Faujdarhat Cadet-15]
105.
Which of the following element placed same group with Z in the periodic table?  


a
Se
b
At


c
As
d
I
eq \o((,c)
106.
In case of above elements (
i.
acidic properties increases gradually


ii.
size of Y atom is greater than X

iii.
XZ can be formed between X & Z


Which one of the following is correct?

a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,b)
Answer the questions no. 107 and 108 form the table below : 

Part of a group of periodic table

	19 K

	X

	Y

	Z


[Sylhet Cadet-15]
107.
What period of the periodic table element X belong to?  


a
3rd
b
4th

c
5th
d
6th
eq \o((,c)
108.
In the above elements  


i.
there is I electron at the outermost energy level

ii.
atomic radius decreases gradually


iii.
reactivity increases gradually


Which one is correct?

a
i and ii
b
ii and iii


c
i and iii
d
i, ii
eq \o((,c)

A part of a group of periodic table is-


 eq \s(K(19),X,Y,Z) 


[Here X, Y and Z is used as symbols, not the symbols of any regular element] Answer the next two (109 & 110) question: 


[Feni Girls' Cadet-14] 

109.
What period of the periodic table does element X belong to?  


a
3rd
b
4th

c
5th
d
6th 

eq \o((,c)
110.
In the above elements- 


i.
there is 1 electron at the outermost energy level



ii.
atomic radius decreases gradually  


iii.
reactivity increases gradually  


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)
An element has 7 electrons in its 3rd shell and another has a single electrons in its 1st shell, properties of the compound-






[Sylhet Cadet-14]
111.
i.
Polar compound

ii.
Conductivity in solution

iii.
Lower boiling point

Which one is correct?


a
i & ii
b
ii & iii

c
i  & iii
d
i, ii & iii
eq \o((,d)
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	((( 4.1 History of Periodic Table ( Text page-40


· In the year 1789 Antoine Lavoisier first divided the elements in three groups on the basis of he physical states of the elements. 

· In the year 1869 Russian scientist Dmitri I.Mendeleev and German scientist J. Lothar Meyer individually published a table to contain the elements with similar properties in the same group. This is known as the Periodic Table.

· Among the 114 elements recognized at the latest, 98 elements exist in nature.

· Most of the elements of periodic table were discovered in the 18th century.

· Among the discovered elements, 98 of them is found in nature and the rest were synthesized in laboratories.

( General Multiple Choice Questions and Answers
112.
In 1789 which scientist arranged the elements in an order? (knowledge)

a
Lavoisier
b
Newlands


c
Lothar Meyer
d
 Mendeleev
eq \o((,a)
113.
How many elements have been identified till 2012? (knowledge)

a
114
b
118


c
116
d
117
eq \o((,b)
114.
Which organization is called IUPAC in short? (knowledge)

a
International Unity of Pure and Applied Chemistry


b
International Unity of Pure and Advanced Chemistry


c
International Union of Pure and Applied Chemistry


d
 International Union of Pure and Advanced Chemistry


eq \o((,c)
115.
Among the discovered elements, how many of them can be found in nature? (knowledge)

a
96
b
97


c
98
d
99
eq \o((,c)
116.
How many of the elements are named as primary elements? (knowledge)

a
84
b
83


c
82
d
 81
eq \o((,a)
117.
In which year Lavoisier classified the elements into 3 categories?  (knowledge)

a
1787
b
1779


c
1879
d
1789
eq \o((,d)
118.
Which scientist found the similarities in physical and chemical properties in every 8th elements? (knowledge)

a
Lavoisier
b
Newlands


c
Mendeleev
d
 Lothar Meyer
eq \o((,b)
119.
Mendeleev is a scientist of which country?  (knowledge)

a
Russia
b
Netherlands


c
France
d
 England
eq \o((,a)
120.
In which year periodic table was discovered? (knowledge)  

a
1889
b
1879


c
1869
d
 1859
eq \o((,c)
121.
Whose contribution is most for the invention of periodic table? (knowledge)

a
Mendel  
b
Mendeleev


c
Avogadro
d
 Newton
eq \o((,b)
122.
How many of the discovered elements are recognized by IUPAC? (knowledge) 


a
84
b
90


c
109
d
 114
eq \o((,d)
123.
How many of the IUPAC recognized elements have been named? (knowledge)

a
109
b
112


c
111
d
 110
eq \o((,b)
124.
How many of the named elements are prepared in laboratories? (knowledge)

a
98
b
84


c
14
d
 12
eq \o((,c)
125.
With how many elements Russian scientist Mendeleev first introduced the modern periodic table? (knowledge)

a
67
b
30


c
25
d
 14
eq \o((,a)
126.
In which century most of the elements of periodic table were discovered? (knowledge) 

a
16th
b
17th

c
18th
d
 19th
eq \o((,c)
127.
Cd(48) is an element of which group of periodic table?(knowledge) 

a
2
b
12


c
14
d
 4
eq \o((,b)
128.
Lead (Pb) 
is an element of which group of periodic table?(knowledge)

a
2
b
12


c
14
d
 4
eq \o((,c)
129.
What is the atomic number of the element which was named after scientist Rutherford?(knowledge)

a
101
b
102


c
103
d
 104
eq \o((,d)
130.
The contribution of scientist Mendeleev in the development of periodic table is undeniable. What is the atomic number of the element named after him?(knowledge)

a
100
b
101


c
102
d
 103
eq \o((,b)
131.
Albert Einstein is one of the pioneers of modern chemistry. What is the atomic number of the element which was named after his name?(knowledge)

a
99
b
100


c
101
d
 102
eq \o((,a)
132.
What is the symbol of the last element of periodic table?(knowledge)

a
Uus
b
Uuo


c
Uut
d
 Uup
eq \o((,b)
( Multiple Completion Based questions-answers
133.
For the periodic table published in 1869-(conceptual)

i.
Mendeleev contributed in the invention


ii.
every 8 elements is arranged according to their atomic mass


iii.
the elements of similar characteristics belong to the same group


Which one of the following is correct?


a
i & ii
b
i & iii


c
ii & iii
d
i, ii & iii
eq \o((,b)
	(((  4.2 Characteristics of periodic table 

( Text page-41


· The latest periodic table is recognized by IUPAC

· There are 7 periods (horizontal row) and 18 groups (vertical column) in the periodic table. 

· All periods start with group 1 at the extreme left and extend up to group 18 at the extreme right.

· A small table composed of 2 horizontal rows and 14 perpendicular columns is displayed beneath the main periodic table. It is also the part of period-6 and period-7 of main periodic table.

· In the first period (period-1) there are only two elements, which exist in group-1and in group-18. Similarly both the period-2 and period-3 contain 8 elements, which exist in group-1 to group-3 and in group-13 to group-18.

· In the case of the two periods, period-4 and period-5, both have 18 elements in18 groups. That is one element has occupied a place in every group.
· Exception is found in of period-6 and period-7. In each of them a period has 32 elements in 18 groups.
· Properties of the elements change periodically from left to right in the same period


· Generally, the number of electrons in the last shell of the elements is equal to their group number.

· The number of total energy shell (orbit) of the elements is equal to their period number.

( General Multiple Choice Questions and Answers
134.
How many elements are in period 6?(knowledge)

a
8
b
18
c
32
d
 48
eq \o((,c)
135.
What type of element is W?(knowledge)

a
transition metal
b
alkaline metal


c
alkaline earth metal
d
sub metal
eq \o((,a)
136.
How many elements are there in the 3rd period of the periodic table?(knowledge)

a
10
b
12
c
6
d
 8
eq \o((,d)
137.
How many periods are there in the periodic table?(knowledge)

a
7
b
8
c
9
d
 18
eq \o((,a)
138.
How many elements are there in both 4th and 5th period?(knowledge)

a
8
b
18
c
22
d
 32
eq \o((,b)
139.
How many elements are there in the 3rd period of the periodic table?(knowledge)

a
2
b
8
c
18
d
32
eq \o((,b)
140.
Which one of the following is Lanthanide series?(knowledge)

a
Za-Lr
b
La- Lu


c
Ce-Lu
d
Tn-Lr
eq \o((,b)
141.
In which group of the periodic table inert gases are situated?(knowledge)

a
18
b
17


c
16
d
15
eq \o((,a)
142.
How many elements are there in the zero group of periodic table?(knowledge)

a
6
b
5


c
4
d
3
eq \o((,a)
143.
How many synthesized elements are in Actinide series?(knowledge)

a
14
b
15


c
18
d
30
eq \o((,b)
144.
How many elements are there in the Actinide series?(knowledge)

a
14
b
15


c
18
d
30
eq \o((,a)
145.
How many elements are there in the Lanthanide series?(knowledge)

a
28
b
18


c
15
d
14
eq \o((,d)
146.
What type of elements are the transition elements?(knowledge)

a
metalloid
b
radical


c
non metal
d
metal
eq \o((,d)
147.
If an element of 3rd period has 7 electrons in its outermost orbit, then what is the group of the element? (conceptual)

a
7
b
14


c
17
d
18
eq \o((,c)
( Multiple Completion Based questions-answers
148.
It can be said about periodic table that- (conceptual)

i.
there are 18 groups.


ii.
the 3rd period is filled with elements.


iii.
there are 32 elements in period 4.


Which one of the following is correct?


a
i, ii
b
i, iii


c
ii, iii
d
i, ii & iii
eq \o((,a)
149.
The characteristics of periodic table are-(conceptual)

i.
there are 7 periods and 18 groups.


ii.
there are 32 elements in each of period 6 and 7

iii.
the elements between group-3 to group-11 are transition elements.


Which one of the following is correct?


a
i, ii
b
i, iii


c
ii, iii
d
 i, ii & iii
eq \o((,d)
150.
The left most element of the 6th period of the periodic table -(conceptual)

i.
is a non-metal 


ii.
is an alkali metal


iii.
has atomic radius 3.34 A°


Which one of the following is correct?


a
i, ii
b
i, iii


c
ii, iii
d
 i, ii & iii
eq \o((,c)
151.
The elements of the same group are almost similar in their characteristics because the elements of the same group-(conceptual)

i.
have same atomic number.


ii.
have same valency


iii.
have same electron configuration


Which one of the following is correct?


a
i, ii
b
i, iii


c
ii, iii
d
 i, ii & iii
eq \o((,c)
( Situation set Based Questions-Answers
Look at the following table and answer the questions no. 152 ( 154.

A, B, C, D etc 
symbols denote different elements.
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152.
In the above table which element is of the highest size? (conceptual)

a
H
b
F


c
D
d
 B 
eq \o((,a)
153.
Which of the two elements have similar properties? (application)

a
C, B
b
E,G


c
C, D
d
 A, D
eq \o((,c)
154.
Among the given elements-(higher skill)


i.
C& D are called halogens 


ii.
E is an alkali metal


iii.
B is an inert gas


Which one of the following is correct?


a
i, ii
b
i, iii


c
ii, iii
d
 i, ii & iii
eq \o((,d)
	((( 4.3 Various periodic laws ( Text page-42


· In 1829 German scientist J. W. Dobereiner gave the law of triads on the basis of the atomic mass of the elements.

· According to the Laws of Triads, The mean of the mass of the two elements is nearly the same of the other element and the properties of the three elements are almost the same.

· In 1864 English scientist John AR. Newlands found similarities in properties of every elements by arranging the elements in the increasing order of their atomic mass.

· Mendeleev is called the father of the periodic table.

· According to Mendeleev’s revised periodic law. The physical and chemical properties of the elements repeat periodically with their atomic number.
( General Multiple Choice Questions and Answers
155.
Who gave the Law of Octet in the development of periodic table? (knowledge)

a
Doberiner
b
Mendeleev


c
Moseley
d
 Newlands
eq \o((,d)
156.
Which one of the following is a noble metal?(knowledge)

a
gold
b
iron


c
copper
d
lead
eq \o((,a)
157.
Which one of the following is a worst metal?(knowledge)

a
Copper
b
Zinc


c
Sodium
d
 Potassium
eq \o((,b)
158.
If the elements are arranged according to their increasing atomic mass, then similarities in physical and chemical properties are found in every 8th elements. Which law is this?(knowledge)

a
helix
b
law of Triads


c
law of Octaves
d
 periodic Law
eq \o((,c)
159.
Who discovered the Law of Triads? (knowledge)

a
Praus
b
Newlands


c
Cortoy
d
 Doberiner
eq \o((,d)
160.
In which year Doberiner’s Law of Triads was published?(knowledge)

a
1819
b
1829


c
1919
d
 1929
eq \o((,b)
161.
What is the main basis of Newland’s Law of Octet? (conceptual)

a
Atomic number
b
Atomic mass


c
Proton number
d
Electronic configuration
eq \o((,b)
162.
The discovery of which lead to the change in the Laws of Octet?(conceptual)

a
inert gas
b
halogens


c
alkali metals
d
 alkaline earth metals
eq \o((,a)
163.
Who is called the father of the periodic table?(knowledge)

a
Newlands
b
Mendeleev


c
Doberiner
d
 Praus
eq \o((,b)
164.
What was the basis of Mendeleev’s Periodic Table?(knowledge)

a
atomic number
b
electron number


c
neutron number
d
 atomic mass
eq \o((,d)
	((( 4.4 The prime basis of the periodic table ( Text page-43


· Electron configuration is the main basis of the periodic table.

· If the elements are arranged according to their atomic mass then there is discrepancy regarding the position of Argon and Potassium.

· In periodic table the physical and chemical properties of the elements repeat periodically with their atomic number depending upon the electron arrangement of the elements.

· The number of protons in an element is known as atomic number.

· In fact, the electron configuration of an element indicates its chemical properties.

· In 1913, scientist Moseley first gave the idea of atomic number.

( General Multiple Choice Questions and Answers
165.
What is the atomic mass of K? (knowledge)

a
38
b
40


c
39.1
d
39.5
eq \o((,c)
166.
The complexity regarding the position of Argon-Potassium, Iodine-Tellurium were removed due to the discovery of-(knowledge)

a
mass number
b
atomic number


c
electron configuration
d
isotope
eq \o((,b)
167.
What is the atomic number of As?(knowledge)

a
33
b
18


c
31
d
79
eq \o((,a)
168.
What is the atomic mass of Uranium?(knowledge)

a
395
b
238.1


c
3.95 x 10-22gm
d
3.95(10–23
eq \o((,b)
169.
What is the atomic mass of Iodine?(knowledge)

a
96
b
112


c
122
d
126.9
eq \o((,d)
170.
Which one of the following is the atomic mass of Tellurium?(knowledge)

a
127
b
127.6


c
126
d
39
eq \o((,b)
171.
The atomic number of At ? (knowledge)

a
52
b
85


c
84
d
35
eq \o((,b)
172.
The atomic number of Argon? (knowledge)

a
16
b
18


c
36
d
54
eq \o((,b)
173.
Which element has atomic number 108? (knowledge)

a
Mt
b
Bh


c
Jt
d
Hs
eq \o((,d)
174.
Which one of the following is responsible for the element  eq \s(24,12)Mg to have a definite position in periodic table?(conceptual)

a
atomic number
b
atomic mass


c
proton number
d
electron configuration
eq \o((,d)
175.
Moseley is a scientist of which country? (knowledge)

a
Russian
b
German


c
Swedish
d
British
eq \o((,d)
176.
What is atomic number?(knowledge)

a
proton number


b
electron number


c
neutron number


d
proton and neutron number

eq \o((,a)
177.
What is the atomic number of Gold?(knowledge)

a
59
b
69


c
79
d
89
eq \o((,c)
178.
In which year atomic number was discovered? (knowledge)

a
1613
b
1887


c
1913
d
1916
eq \o((,c)
179.
Who discovered atomic number?(knowledge)

a
Mendeleev
b
Cosel


c
Dalton
d
Moseley
eq \o((,d)
( Multiple Completion Based questions-answers
180.
What do we need to know to determine in which group of periodic table an element is situated? (conceptual)

i.
no. of energy shells 


ii.
atomic number


iii.
no. of electrons in the outermost energy level


Which one of the following is correct?


a
i, ii
b
i, iii


c
ii, iii
d
 i, ii & iii
eq \o((,d)
	((( 4.5 Determination of the position of elements in periodic table from the electronic configuration ( Text page-44


· Position of any elements in periodic table may be assumed from the electron configuration of that element.

· In an element the number of energy levels where electrons are configured, is the period number of the element.

· The number of electrons at their outermost energy level may be called the group number of that element in a certain period


· The elements whose outermost energy level is filled with electrons are placed in group-18.

· From period-4 to period-7 the elements that have electrons at ‘d’ sublevel, the sum of the number of electrons at ‘d’ sublevel and the number of electrons at the outermost energy level indicate their group number. 

· For period-6 and period-7 the elements that have electrons at ‘f’ sub level, are placed separately at the bottom of the main periodic table.

( General Multiple Choice Questions and Answers
181.
What is the position of Nitrogen in the periodic table? (conceptual)

a
2nd period , group -15
b
3rd period, group - 5


c
5th period, group - 2
d
5th period, group – 3
eq \o((,a)
182.
What is the number of electrons at the outermost orbit of Rn?(application)

a
0
b
7
c
8
d
10
eq \o((,c)
183.
If the atomic mass of Tellurium is 52, then what is its position in the periodic table?
(application)

a
group 10
b
group 17


c
group 16
d
group 15
eq \o((,c)
184.
What is the group and period of the element having 17 electrons?(application) 


a
2nd period, group – II
b
3rd period, group – V


c
4th period, group – VII
d
3rd period, group –VII
eq \o((,d)
185.
Which element has 2 electrons at the outermost orbit?(higher skill)

a
Mg
b
C
c
Cl
d
Ar
eq \o((,a)
186.
In which period Fe, Co and Ni are situated in the periodic table?(higher skill)

a
2nd
b
3rd
c
4th
d
5th
eq \o((,c)
187.
In which period of periodic table Potassium is situated?(application)

a
4th
b
3rd
c
2nd
d
5th
eq \o((,a)
188.
What is the position of Zn in the periodic table?(application )

a
group – 1
b
group – 12


c
group – 13
d
group – 4
eq \o((,b)
189.
What is the no. of electrons in the outermost orbit of Rubidium? (conceptual) 

a
8
b
2
c
18
d
1
eq \o((,d)
190.

	Na
	M
	Al
	Si
	P



It is a part of the periodic table. In which group of the periodic table M is situated?(application )

a
1
b
2
c
14
d
16
eq \o((,b)
191.
What is the electron configuration of Phosphorus? (conceptual)

a
2,8,2
b
2,8,4
c
2,8,5
d
2,8,3
eq \o((,c)
192.
What is the electron configuration of Magnesium? (conceptual)

a
2,8,2
b
2,8,1
c
2,8,7
d
2,8,8
eq \o((,a)
193.
Which element has electron configuration 2,8? (conceptual)

a
Na
b
K
c
Al
d
Mg+2
eq \o((,d)
194.
Which is the electron configuration of Na? (conceptual)

a
2,8
b
2,8,1
c
2,8,8,1
d
2,8,18,1
eq \o((,b)
195.
What is the electron configuration of Cesium? (conceptual)

a
2,8,18,8,1
b
2,8,18,18,8,1


c
2,8,32,8,5
d
2,8,8,32,5
eq \o((,b)
196.
What is the electron configuration of Scandium?(conceptual)

a
2,8,8,3
b
2,8,9,2


c
2,8,10,1
d
2,8,11
eq \o((,b)
197.
What is the electron configuration of Chlorine?(conceptual)

a
2,8,1
b
2,8


c
2,8,8
d
2,8,7
eq \o((,d)
198.
Which one is the electron configuration of Calcium? (conceptual)

a
2,8,8,1
b
2,8,8,2


c
2,8,1
d
2,8,2
eq \o((,b)
199.
What is the electron configuration of O2-?(conceptual)

a
2,2,6
b
2,8
c
2,4,4
d
2,8,3
eq \o((,b)
200.
What is the electron configuration of S2-?(conceptual)

a
2,8,2
b
2,8,4 
c
2,8,6
d
2,8,8
eq \o((,d)
201.
What is the electron configuration of Ca2+?(application)

a
2,8,8,2
b
2,8,8
c
2,8,1
d
2,8,18,2
eq \o((,b)
202.
What is the electron configuration of Kr?(application )

a
2,8,18,8
b
2,8,8,
c
2,8
d
2,8,8,8
eq \o((,a)
203.
How many electrons are there in the most outer shell of Na?(conceptual)

a
1
b
2
c
3
d
4
eq \o((,a)
204.
Which element has 8 electrons in the most outer shell?(conceptual)

a
He
b
Cl
c
Ar
d
O
eq \o((,c)
205.
In which group is Si situated?(conceptual)

a
2
b
13
c
14
d
17
eq \o((,c)
206.
Which is an element of the fifth period? (higher skill)

a
Ag
b
Br
c
Pt
d
Cr
eq \o((,a)
207.
In which group are the coin elements situated? (knowledge)

a
10
b
11
c
9
d
12
eq \o((,b)
208.
Where is Na situated? (application )

a
1st group, 3rd period
b
17th group, 3rd period


c
13th group, 1st period
d
1st group, 1st period
eq \o((,a)
209.
Where is P situated? (application )

a
3rd period, 2nd group
b
2nd period, 2nd group


c
3rd period, 15th group
d
2nd period, 15th group
eq \o((,c)
210.
The electron configuration of S is 2,8,6. In which period is it situated? (application )

a
6th
b
3rd
c
2nd
d
4th
eq \o((,b)
211.
The electron configuration of an element is 2,8,18,8,2. What is its period and group respectively?(conceptual)

a
4,2
b
5,2
c
3,1,
d
5,16
eq \o((,b)
212.
The electron configuration of an element is 2,8,2. What are its period and group?(conceptual)



a
4,2
b
5,2,
c
3,2
d
6,2
eq \o((,c)
213.
What is the group of S?(application )

a
17,
b
9
c
16
d
2
eq \o((,c)
214.
The electron configuration of an element is 2,8,8,1. What are its period and group? [conceptual]

a
5,1
b
3,1
c
4,1
d
6,1
eq \o((,b)
215.
The atomic number of an element is 38. What are its period and group? (application )

a
4,2
b
4,15
c
5,2
d
5,14
eq \o((,c)
216.
The atomic number of an element is 19. What is its group?  (application )

a
1
b
2
c
13
d
9
eq \o((,a)
217.
The atomic number of an element is 38. What are its period and group? (application )

a
2,2
b
3,1
c
1,13
d
2,1
eq \o((,b)
218.
M is an element with an atomic number 12. What are its period and group?(application )

a
2,1
b
2,2
c
3,2
d
4,13
eq \o((,c)
219.
Why Al is in 3rd period
? (conceptual)

a
in the atom of Al, there are three shells of electron


b
in the most outer shell of Al, there are 3 electrons


c
the valence of Al is 3


d
the atomic mass of Al can be divided by 3
eq \o((,a)
220.
Why Mg is in 2nd group? (conceptual)

a
in the atom of Mg, there are two shells of electron


b
in the mostouter shell of Mg, there are 2 electrons


c
the valence of Mg is 2


d
the mass number of Mg can be divided by 2
eq \o((,b)
221.
What is the group of Cesium? (knowledge) 


a
14
b
13
c
2
d
1
eq \o((,d)
222.
What is the group of As? (application ) 

a
14
b
13
c
16
d
15
eq \o((,d)
223.
What is the period of K? (application )

a
4
b
3
c
2
d
5
eq \o((,a)
224.
What is the group of Cl? (application )

a
1
b
13
c
15
d
17
eq \o((,d)
225.
What is the period of Cesium? (application )

a
3
b
4
c
5
d
6
eq \o((,d)
226.
What is the group of halogens? (knowledge)

a
1
b
2
c
16
d
17
eq \o((,d)
227.
The electron configuration of an element is 2,8,2. What is the group of it? (conceptual)

a
2
b
8
c
10
d
12
eq \o((,a)
228.
What is the group of the element with the electron configuration 1s22s22p63s23p6? (conceptual)

a
VI
b
VII
c
XVIII
d
XIX
eq \o((,c)
229.
What are the period and group of As? (application ) 

a
IV, V
b
IV, XV
c
XVIII
d
IV, XV
eq \o((,b)
230.
What are the period and group of S? (application )

a
2,16
b
3,15
c
4,14
d
3,16
eq \o((,d)
231.
If an element has more than 2 electrons at the most outer shell, how is the group of it determined? (conceptual)

a
the number of the electrons at the most outer shell is its group number


b
by subtracting the electron number of the most outer shell from 8


c
by adding 10 with the number of electrons at the most outer shell


d
by adding 8 with the number of electrons at the most outer shell


eq \o((,c)
232.
M is an element, with one more electron at the most outer shell than the soil-base metals, and its electrons occupy equal number of shells as Cl. What are the period and group of M?  (higher skill)

a
3, IIIA
b
3, IIA
c
2, IIA
d
3, IVA
eq \o((,a)
233.
Why is Li situated at the IA group? (conceptual)

a
the electron configuration of Li is divided in only one shell


b
there is only one electron in its most outer shell


c
it has one less electron from the nearest inert gas


d
its atomic number is 1 more than Ne
eq \o((,b)
( Multiple Completion Based questions-answers
234.
The position of an element is at the 2nd group if( (conceptual) 

i.
its atomic mass is 24


ii.
its atomic number is 2


iii.
there are 2 electrons in its most outer shell


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,b)
235.
The position of an element is at 3rd group, if ( (application )

i.
there are 3 electrons in the most outer shell


ii.
it has 3 isotopes


iii.
its atomic mass is 24


which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,b)
236.
P is at the group V, because – (conceptual)

i.
there are five shells for its electrons


ii.
the atomic number of P is divisible by 15 or 5


iii.
there are 5 electrons in the most outer shell of P

Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,c)
237.
In the modern periodic table, the position of the elements are determined by – (conceptual)

i.
Electron configuration


ii.
According to atomic mass


iii.
According to atomic number


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,b)
238.
The atomic number of an element is 36. The position of the element in the periodic table is at – (application )

i.
most left at period 5


ii.
zero group at period 4


iii.
most right at period 4


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,c)
239.
Ne is at zero group, because – (conceptual)

i.
the octate is full in the outer electron shell


ii.
the electron configuration is not divided in any way


iii.
there are 8 electrons in the outer shell


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,b)
( Situation set Based Questions-Answers
Observe the figure and answer 140, 141:


240.
What is the symbol of the element? (conceptual)

a
Al
b
Mg
c
Na
d
Ca
eq \o((,b)
241.
The position of the element is at (higher skill)

i.
period 4


ii.
2nd group


iii.
at the left


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,c)
	((( 4.6 Periodic properties of elements ( Text page-46


· In any period of the periodic table, the elements goes from non-metal to metal. 

· In any group of the periodic table, the physical and chemical characteristics changes gradually and somewhat regularly. 

· The base metals of group I are soft and consist lower melting point. 

· The melting and boiling points of the halogens are much lower than those of the base metals of group I. 

· The melting point, boiling point and density of the halogens increases with the increment of the atomic number. 

· In the same period of the periodic table, the atomic size of the elements decreases from left to right, and the increases in a group, from top to bottom. 

· The ionization power of the base metals of group I is less, and the ionization power of the halogens are greater. 

( General Multiple Choice Questions and Answers
242.
Which one is relatively more active? (conceptual)

a
Be
b
Mg
c
Ba
d
Al
eq \o((,c)
243.
What is the characteristics of a pseudo-metal? (knowledge)

a
bears characteristics of both metals and non-metals


b
doesn’t bear characteristics of metals or non-metals


c
at regular interval, bear characteristics of both metals and non-metals


d
sometimes behaves as metals, sometimes as non-metals, sometimes different

eq \o((,a)
244.
What is periodic characteristic? (knowledge)

a
valence
b
acidity


c
solubility
d
base nature
eq \o((,a)
245.
In a period, how is the atomic size of an element changes with the increment with the atomic number? (knowledge) 

a
remains same
b
increases


c
decreases
d
become expanded
eq \o((,c)
246.
Which one is most acidic? (higher skill) 

a
Al2O3
b
SiO2
c
Cl2O7
d
SO3
eq \o((,c)
247.
Which one is the least active metal? (conceptual)

a
Na
b
Al
c
Au
d
Cu
eq \o((,c)
248.
How is the relative activity of the base metals and halogens? (conceptual)

a
equal
b
non-equal


c
opposite
d
same
eq \o((,c)
249.
What happens to the periodic characteristics when we go from left to right in a period? (knowledge)

a
metal characteristics increase


b
the atomic size increases


c
the activity decreases, then increases


d
the valence decreases, then increases

250.
E and F are two sample elements. Their atomic number are 37 and 55 respectively. What is the relation of them with respect to size? (conceptual)

a
E~F
b
F=E
c
F>E
d
F<E
eq \o((,c)
251.
What is the order of the activity of the base metals? (knowledge) 

a
Cs>K>Li>Na>Rb
b
Cs<K<Na<Li<Rb


c
Cs<Rb<K<Li<Na
d
Cs>Rb>K>Na>Li
eq \o((,d)
252.
What happens to the acidity of the oxides when we move from left to right in a period? (conceptual)

a
increases
b
decreases


c
remains unchanged
d
all of the above
eq \o((,a)
253.
When the activity of an element increases? (application)

a
if the atomic number decreases


b
if we go from top to bottom in the group IA


c
if we go from left to right in a period


d
if the atomic mass incrases

eq \o((,b)
254.
Which one has atomically small size? (knowledge)

a
Na
b
S
c
Rb
d
Mg
eq \o((,b)
255.
What is the right order of atomic radius? (higher skill)

a
Mg>Al>Si
b
P>Cl>S


c
Al>Cl>S
d
S>P>Na
eq \o((,a)
256.
 Which one is the oxide of group 15? (conceptual)

a
P2O5
b
Cl2O7
c
Al2O3
d
SO3
eq \o((,a)
257.
Which one is a neutral oxide? (conceptual)

a
SO2
b
CO
c
N2O3
d
CuO
eq \o((,b)
258.
Which one has the lowest melting point? (conceptual)

a
Na
b
K
c
Rb
d
Cs
eq \o((,d)
259.
What happens to the atomic radius. If we go from left to right in a period? (knowledge)

a
increases
b
decreases


c
remains the same


d
first increases, then decreases
eq \o((,a)
260.
What happens when we move from top to bottom in group 1 and 2? (higher skill)

a
the atomic mass decreases


b
the activity increases


c
the activity decreases


d
the atomic radius decreases

eq \o((,b)
261.
Which one is metalloid? (knowledge) 

a
Hg
b
B
c
Zn
d
F
eq \o((,b)
262.
Which one is red? (knowledge)

a
I
b
Br
c
Cl
d
F
eq \o((,b)
263.
What is the correct order of activity? (knowledge)

a
F>Cl>Br>I
b
F>Cl>I>Br


c
F>Cl>Br>I
d
F>I>Br>Cl
eq \o((,c)
264.
What is the correct order of activity? (knowledge)

a
F>Cl>Br>I
b
Cl>F>I>Br


c
Br>Cl>F>I
d
Cl>Br>I>F
eq \o((,a)
265.
What is the correct order of activity for the ground metals? (knowledge) 

a
Ba>Sr>Ca>Mg>Be
b
Ba>Mg>Ca>Sr>Be


c
Ca>Mg>Be>Sr>Ba
d
Be>Mg>Ca>Ba>Sr
eq \o((,a)
266.
Which one has the greatest atomic radius? (higher skill)

a
Rb
b
Sr
c
Ca
d
Cs
eq \o((,d)
267.
What happens to the metal characteristics when we go from left to right in a period? (knowledge)

a
decreases
b
increases


c
remains the same
d
becomes intense
eq \o((,a)
268.
When we go from the most right to the most left portion in a period, how are the melting points and the boiling points of the elements change? (conceptual)

a
First increase, then decrease


b
First decrease, then increase


c
Decrease


d
Remains the same


eq \o((,b)
( Multiple Completion Based questions-answers
269.
In the group in which Na is situated–(higher skill)

i.
the atomic size decreases


ii.
the metal characteristics decreases


iii.
activity increases


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,a)
	270.

	A
	Mg
	Al
	Si
	Q
	16
	R



in this period – 
(application )

i.
A is relatively small


ii.
Mg and R forms a compound which is ionic


iii.
the oxide of R forms a strong acid when reacts with water


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,c)
271.
In group 2, when we go from top to bottom –  (higher skill)

i.
there is one new shell of electron added


ii.
the atomic radii increase


iii.
the activity of the metals increases


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,b)
272.
For group 2 – (conceptual)

i.
the activity increases as we go from top to bottom


ii.
the size increases as we go from top to bottom


iii.
the activity is more than group IA


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,a)
273.
When we move from left to right – (conceptual) 

i.
the atomic size decreases


ii.
the metal characteristic decreases


iii.
the metal characteristic increases


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,a)
274.
The element 14X – (higher skill)

i.
has high melting and boiling point


ii.
behaves as metal


iii.
behaves as non-metal


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,d)
275.
Na, K, Rb – (conceptual)

i.
are soft


ii.
have high boiling point


iii.
have low melting point


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,a)
276.
The elements situated at group 17 – (higher skill)

i.
remain as salts in the sea water


ii.
form tri-element molecule


iii.
forms halides by receiving electron


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,b)
277.
From group 3 to group 11, the elements – (higher skill)

i.
do not form ionic compounds


ii.
are used as metals 
iii.
have own color


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,c)
	278.

	Mg
	Al
	X
	P
	S
	Y



in the period – (application)

i.
Y is the smallest in size


ii.
the compound formed by X and Y is XY4


iii.
the oxide of Y is acidic 


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,d)
279.
in the group VIIA, when we move from top to bottom – (conceptual)

i.
the atomic mass decreases


ii.
the activity decreases


iii.
the atomic radius increases


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,c)
( Situation set Based Questions-Answers
Read the stimulus and answer 280, 281: 

In the periodic table, the elements of the most right group do not show the tendency to form compounds by electron exchange or sharing. 

280.
Which one is the element of this group, and of the third period? (conceptual)

a
Ar
b
Ne
c
Kr
d
Xe
eq \o((,a)
281.
In this group, the elements – (application)

i.
have full electron configuration in the outermost shell


ii.
forms ionic bonds


iii.
do not form any kinds of bonds


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,b)
Observe the part of third period and answer 282, 283:

	X
	Si
	Q
	Z
	Cl
	Ar


282.
Which one is Z? (conceptual) 

a
Al
b
P
c
S 
d
Mg
eq \o((,c)
283.
In the period of the stem – (higher skill)

i.
the atomic size of X is greater than Q


ii.
the number of valence electrons is greater in Z than Q

iii.
the acidity of X is greater than Z


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,a)
Observe the activity order of the elements of the two groups and answer 284 and 285:

Na<K<Rb

K>Ca>X>Ti

284.
What is the group of the series a? (conceptual)

a
IA
b
IIA
c
IIIA
d
VIIA
eq \o((,a)
285.
In series b, the element X – (higher skill)

i.
is a transition metal


ii.
is an element of 4th period


iii.
is an element of the 3rd group


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,c)
Observe the sample of periodic table and answer 286, 287:
	
	Mg
	
	

	19
	Ca
	21
	Ti

	
	38
	
	


286.
In the stem, the most left-sided element will form – (conceptual)

a
NaCl
b
NaOH
c
KBr
d
KRn
eq \o((,c)
287.
In the group of the stem – (application)

i.
the element with the atomic number 38 is more active than Ca


ii.
the atomic size will increase as we move from top to bottom


iii.
the elements will give away 2 electrons to become ionized


Which are correct? 


a
i, ii
b
i, iii
c
ii, iii
d
i, ii, iii
eq \o((,d)
Read the following paragraph and answer 288, 289:

The atomic number of the element B is greater by a number of 2 than that of the inert element A the C element receives 3 electrons to achieve the characteristics of A


288.
Which one is C? (higher skill)

a
Si
b
P
c
S
d
Ca
eq \o((,b)
289.
The element B gives positive ion. Because – (application)

i.
there are two electrons in the outermost shell


ii.
the element can be oxidized easily


iii.
the element doesn’t react with water


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,a)
	((( 4.7 Special names of elements present in different groups (Alkali metal, alkaline earth metal, coinage metal, halogen, inert gas, transition element) Page-47


· The base metals of group 1 reacts with water and forms H2 gas and basic solution.

· The elements from Be to Ba in group 3 are ground-base metals. This elements are found as compounds in soil. 

· In the periodic table, the elements situated from group 3 to group 11 are transition elements. They are used widely as metallic substances.

· In any period, if we move from left to right, the characteristics of the transition elements change from ionic to covalent. 

· The elements in group 11 are called coin metals. Examples of coin metals are Cu, Ag, Au.

· The main source of the elements of group 17 are sea salts. The elements in this group are F, Cl, Br, I and At. They are called as halogens. 

· In group 18, the outermost shells of the elements are full of electrons. They are called inert elements. 

( General Multiple Choice Questions and Answers
290.
In which group are the coin metals situated? (conceptual)

a
11
b
12


c
13
d
14
eq \o((,a)
291.
Which one is not a coinage metal? (conceptual)

a
Cu
b
Ag


c
Au
d
Zn
eq \o((,d)
292.
The elements situated at group 17 are called halogens. What does it mean by “halogen”?(conceptual)

a
former of non-metals
b
former of bases


c
former of salts
d
former of oxidizers
eq \o((,c)
293.
Which one is ground metal? (conceptual)

a
Cu
b
Zn


c
Sr
d
Cs
eq \o((,c)
294.
Mg, Ca, Be are the elements of the same group. In order to achieve inert characteristics, how many electrons are to be discarded by them?(application)

a
1
b
2


c
3
d
4
eq \o((,b)
295.
Which kind of compounds are formed by group VIIA elements? (conceptual)

a
ionic
b
covalent


c
ionic and covalent
d
lay-out covalent
eq \o((,c)
296.
Which kind of ion are formed by group 1 elements by discarding an electron? (where M=metal)(conceptual)

a
M++
b
M+++

c
M–
d
M+
eq \o((,d)
297.
Which kind of compounds are formed by the reaction between the elements of group VIIA and metals?(conceptual)

a
ionic
b
covalent


c
inert
d
lay-out covalent
eq \o((,a)
298.
What is the common formula of the hydroxides of base metals?(conceptual)

a
M2OH
b
M(OH)2

c
MOH
d
M2(OH)3
eq \o((,c)
299.
Which one can easily achieve the characteristics of Ar?(conceptual)

a
Na
b
O


c
Ca
d
Al
eq \o((,c)
300.
Which one is halogen?(conceptual)

a
B
b
Bi


c
Sb
d
I
eq \o((,d)
301.
Which group forms di-element molecule? (knowledge)

a
8
b
16


c
17
d
13
eq \o((,c)
302.
How many elements are there in the group 17?(conceptual)

a
4
b
5


c
6
d
7
eq \o((,b)
303.
Which period is incomplete up until now? (knowledge) 

a
3rd
b
4th

c
6th
d
7th
eq \o((,d)
304.
Which one is characteristic of base metals? (knowledge)

a
higher melting point


b
lower melting point


c
there is hardly a melting point


d
the melting point remains in latent state
eq \o((,a)
305.
Which one is coinage metal?(conceptual) 

a
Li
b
Cr


c
Au
d
Hg
eq \o((,c)
306.
How many elements are known as base metals? (knowledge) 

a
9
b
8


c
6
d
5
eq \o((,c)
307.
Which elements form di-element molecules? (knowledge)

a
ground base metals
b
halogens


c
chalcogens
d
transition elements
eq \o((,b)
308.
The elements of which group are found in the ground/soil?(knowledge)

a
1
b
2


c
7
d
17
eq \o((,b)
309.
The elements of which group are known as ground-base metals? (conceptual)

a
1
b
17


c
2
d
18
eq \o((,c)
310.
Halogen means former of – (knowledge)

a
sugar
b
gas


c
salt
d
liquid water
eq \o((,c)
311.
Which kind of compounds are formed by transition elements?(knowledge)

a
inert
b
ionic


c
covalent
d
lay-out covalent
eq \o((,b)
312.
Which one is most active? (conceptual)

a
Cl
b
F


c
Br
d
I
eq \o((,b)
313.
Which one forms positive ion by dmating 3 electrons? (conceptual)

a
Na
b
Be


c
Cu
d
Al
eq \o((,d)
( Multiple Completion Based questions-answers
314.
The base metals – (conceptual)

i.
have valency of 1


ii.
have to donate electron to form ionic bond


iii.
have greater electron receiving tendency


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,a)
315.
By the reaction of the halogens – (conceptual)

i.
F bonds with H in low temperature with explosion, even at dark condition


ii.
the reaction between Cl and H takes place at a slightly higher temperature


iii.
there is a catalyst and heat needed in the reaction between I and H


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,d)
316.
Li, Na, K, Rb, Cs, Fr – these elements –
(conceptual)

i.
behaves like base metals


ii.
are elements of group IA


iii.
in order to achieve inert characteristics, discards one electron


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,d)
317.
Hg or mercury –
(conceptual)  

i.
is a liquid


ii.
is at 6th period


iii.
has 2 electrons at the outermost shell


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,d)
318.
The common characteristics of the compounds of Na, K, Rb are – (higher skill)

i.
high melting and boiling points


ii.
non-conductor at solid state, but conductor at liquid state and at solution


iii.
most compounds are soluble at water


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,c)
319.
The characteristics of F, Cl, Br – (higher skill)

i.
they are halogens


ii.
they have 7 electrons at the outermost shell


iii.
their common valency is 1


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,d)
( Situation set Based Questions-Answers
Observe the figure and answer 320-322:


320.
In the stem, how many neutrons are there in the atom?(conceptual)

a
0
b
1


c
2
d
3
eq \o((,a)
321.
In which compound, the atom stays as negative electrically? (conceptual)

a
nitrate
b
carbonate


c
sulfate
d
hydride
eq \o((,d)
322.
Some characteristics of the atom are – 


(higher skill)

i.
it is non-metal and di-atomic


ii.
it has oxidation number of +1


iii.
it is negative electrically in hydride compounds

Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,b)
Observe the following figure and answer 323, 324:

The physical and chemical characteristics of an element is dependent on the group number. The group number is determined on the basis of electron configuration. The electron configuration of an element is shown below: 


323.
In which group is the element situated? (application)

a
base metal group


b
ground base metal group


c
coin metal group


d
transition elements group


eq \o((,b)
324.
Information about the element – (higher skill)

i.
it forms white spots when burnt


ii.
it doesn’t react with water


iii.
its carbonate is insoluble in water


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,d)
Observe the part of the table and answer 325, 326 – 


The numbers shown in the figure indicates the position of the element. 

325.
Which elements indicate metals? (conceptual)

a
2, 5
b
3, 6


c
5, 6
d
7, 1
eq \o((,a)
326.
The element 8 in figure – (application)

i.
is a transition element


ii.
shows variable valency


iii.
forms colorless compounds


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,d)
Read the following paragraph and answer 327 and 328 – 

The X element can only be converted into X+ ion and the Y element can be converted into Y2+ ion. 

327.
What is the group of X? (application)

a
1
b
2
c
3
d
17
eq \o((,a)
328.
For X+ and Y2+ - (higher skill)

i.
X+ is more active


ii.
Y2+ is more active


iii.
both can form ionic compounds


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,b)
Observe the following table and answer 329, 330

329.
What is *? (conceptual)

a
Li
b
Na


c
K
d
Ca
eq \o((,b)
330.
About   and     , we can say that – (higher skill)

i.
both form ionic compounds


ii.
the first one is ground base metal


iii.
decond one has 7 electrons in the outermost shell

Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,b)
Observe the following part of the table and answer 331, 332 –  

331.
Which is the fifth element? (conceptual)

a
Be
b
Rb


c
Ba
d
Ca
eq \o((,c)
332.
The element x – (higher skill)

i.
is an alkaline earth metal


ii.
is smaller than Ra


iii.
is more active than Mg


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,d)
Read the following paragraph and answer 333-334 – 

A is an element with atomic number 20, B is an element with atomic number 9. A and B react and form a compound AB


333.
What is the group of A? (conceptual)

a
IIA
b
IIIA
c
IVA
d
VA
eq \o((,a)
334.
The compound AB – (higher skill)

i.
is insoluble in water


ii.
is electric conductor in melted state


iii.
has high melting and boiling point


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,c)
Observe the part of a periodic table and answer 335-337 
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335.
Which one is a transition element?(conceptual)

a
B
b
N
c
A
d
C
eq \o((,d)
336.
A – (higher skill)

i.
has oxide with both acidic and basic nature


ii.
has valency 3


iii.
has chloride salt which is white solid crystal


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,d)
337.
Which one is most active in its group?


 (higher skill)

a
N
b
B


c
F
d
A
eq \o((,c)
Observe the following figure and answer 338 and 339

338.
The electron configuration is of which element? (conceptual)

a
Na
b
Al


c
K
d
Ca
eq \o((,d)
339.
If the electrons in the outermost shell of the element shown in figure are donated – (higher skill)

i.
it will gain the electron configuration of the nearest inert gas


ii.
the atomic size will increase


iii.
it can form ionic bond


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,b)
Observe the following stimulus and answer 340 and 341
A,B,C,D are four elements, their atomic order are Z-2, Z, Z+1 and Z+2 respectively. B is an inert gas. 

340.
Which one is most electronegative? (application)

a
A
b
B


c
C
d
D
eq \o((,a)
341.
The compound formed from A and C – (higher skill)

i.
has covalent characteristics


ii.
has ionic characteristics


iii.
has solution with conductivity


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,c)
	((( 4.8 Advantages of Periodic Table ( Text page-48


· The position of an element in the periodic table indicates its physical and chemical characteristics

· In the same period, the differences in the characteristics of the elements of different groups can mark several conditions of the element. 

· The elements at the right side of the periodic table change their physical state gradually. 

· There are only a few liquid elements in the periodic table. 

( General Multiple Choice Questions and Answers
342.
Which characteristic is least observed in the elements? (conceptual)

a
solid
b
liquid


c
gas
d
radioactive
eq \o((,b)
343.
Of which group, every metal is soft? (knowledge)

a
1
b
2


c
13
d
14
eq \o((,a)
344.
How the densities of the halogens change with the increment of the atomic number? (conceptual) 

a
increase
b
remain the same


c
decrease
d
become neutral
eq \o((,c)
345.
How are the melting points of the non-metals in comparison with the metals? (conceptual)

a
higher
b
lower


c
almost equal
d
very negligible
eq \o((,b)
346.
Which two groups show almost same characteristics? (conceptual)

a
1, 2
b
2, 3


c
4, 5
d
6, 7
eq \o((,a)
( Multiple Completion Based questions-answers
347.
The base metals are very active. So their – (higher skill)

i.
electron receiving tendency is lower


ii.
ionization power is higher


iii.
ionization power is lower


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,b)
348.
Na metal – (higher skill)

i.
is bigger in size than Mg


ii.
is less active than Ca


iii.
is more active than Ca and Mg


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,b)
( Situation set Based Questions-Answers
Observe the figure below and answer 349-351

349.
Which one is the element? (conceptual)

a
Si
b
P


c
S
d
Cl
eq \o((,c)
350.
The period and the group of the element are (respectively)- (higher skill)

a
16, 3
b
14, 2


c
16, 2
d
14, 3
eq \o((,c)
351.
Information about the element – (higher skill)

i.
it is brittle


ii.
its oxide forms dimer or large molecule


iii.
it has 4 atoms in its molecule


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,b)
Observe the table and answer 352 and 353
	Metal
	Atomic Number

	Na
	(

	X
	19

	Rb
	(


352.
The element x – (conceptual)

i.
forms violet flame in flame test


ii.
is used to make photo-electric cell


iii.
can form super oxide


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,d)
353.
In flame test, which color will be given by x? (higher skill)

a
brick red
b
golden yellow


c
violet
d
no color
eq \o((,c)
Observe the figure below and answer 354 and 355

354.
What is the characteristic of the element? (conceptual)

a
forms covalent bond


b
discards electron easily


c
relatively less active


d
is on the 2nd group of the periodic table
eq \o((,b)
355.
The chemical characteristics of the element are almost the same as Na because – (highe ability)

i.
position in the same group


ii.
same number of electron in the outermost shell


iii.
position in the same period


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,a)
	((( 4.9 Reaction of water and diluted acid with the compounds of the elements of the same group of periodic table ( Text page-49


( General Multiple Choice Questions and Answers
356.
Which element is situated in the group of base metals? (knowledge)

a
B
b
H


c
F
d
Be
eq \o((,b)
357.
What will be the reaction of the elements of the ground-metal group with water? (higher skill)

a
M + H2O (( MOH + H2

b
M2 + H2O (( 2MOH


c
M + H2O (( M(OH)2 + H2

d
M + H2O (( MO + H2


eq \o((,c)
358.
Which one helps to extinguish fire? (knowledge)

a
H2
b
N2

c
O2
d
CO2
eq \o((,d)
359.
Which one is found in vinegar? (knowledge)

a
methanoic acid
b
ethanoic acid


c
propanoic acid
d
hydrochloric acid
eq \o((,b)
360.
Which are the groups of the transition elements? (knowledge)

a
3-10
b
2-11


c
3-12
d
3-11
eq \o((,d)
361.
Al2O3 + 2NaOH = 2NaAlO2 + H2O – this reaction proves the acidic characteristic of which one? (higher skill)

a
Al(OH)3
b
Al2O3

c
NaOH
d
H2O
eq \o((,b)
362.
Which one reacts most intensely with water? (knowledge)

a
Cl
b
F


c
I
d
Br
eq \o((,b)
363.
Which pair have similarity in characteristics? (higher skill)

a
Na, Cl
b
Na, Al


c
Na, K
d
Na, Sc
eq \o((,c)
364.
Which one doesn’t participate in reactions? (conceptual)

a
Na
b
Pb


c
He
d
Cu
eq \o((,c)
365.
Which one is oxide of 16-group? (conceptual)

a
SO3
b
MgO


c
Al2O3
d
Cl2O7
eq \o((,a)
366.
Which is oxide of an element of group 15? (application)

a
CO2
b
NO2

c
SO2
d
SiO2
eq \o((,b)
367.
Which are in the same group? (conceptual)

a
Na, K, Mg
b
Ca, Mg, Sr


c
Mg, Al, Zn
d
K, Rb, Ba
eq \o((,b)
368.
Which one is vinegar? (knowledge)

a
CH3CHO
b
CH3COOH


c
C2H5OH
d
C2H6O
eq \o((,b)
369.
In which compound, there are active metal and non-metal? (higher skill)

a
H2SO4
b
K2Cr2O7

c
NaCl
d
Na2CO3
eq \o((,c)
370.
What happens if excessive CO2 is driven into lime water? (application)

a
it becomes white
b
it becomes opaque


c
it becomes clear
d
nothing happens
eq \o((,c)
371.
What is the kind of AlCl3? (conceptual)

a
covalent
b
ionic


c
neutral
d
lay-out covalent
eq \o((,b)
372.
What is formed in the reaction between AlCl3 and water?
(application ) 

a
Al(OH)3

b
reaction does not happen


c
reaction happens, but no product is formed


d
Al2HO3


eq \o((,a)
373.
Which one decomposes under the application of heat? (conceptual)

a
LiOH
b
NaOH


c
KOH
d
Be(OH)2
eq \o((,d)
374.
What forms in the reaction between water and base metal? (application) 

a
O
b
halide


c
H
d
hydride
eq \o((,c)
375.
What is the bond type in the compounds formed by donating electron from the outermost shell of the base metals? (higher skill)

a
covalent
b
lay-out covalent


c
ionic
d
hydrogen
eq \o((,c)
376.
Li(s)+H2O(l) (( A + LiOH (aq); what is A? (conceptual)

a
H
b
LiO2

c
2H+
d
H2
eq \o((,d)
( Multiple Completion Based questions-answers
377.
LiNO3 (( A + NO2+ O2; in this reaction – (higher skill)

i.
A is oxide of base metal


ii.
the reactant compound is nitrate salt of group 1A

iii.
the decomposition of NaNO3 forms the oxide of the metal


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,a)
378.
 A  eq \o((,(()  MgO + NO2 + O2; in this reaction – (application)

i.
the formula of the compound is Mg(NO3)2

ii.
excessive polarization occurs for the reactant anion


iii.
the reactant compound is the salt of IIA group


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,d)
379.
XY(s)  eq \o((,(()  XO(s)+CO2(g); if the reactant is salt of ground base metal – (higher skill)

i.
the reactant is a carbonate salt


ii.
one of the products is basic oxide


iii.
the product gas forms salt when comes in contact with base


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,d)
( Situation set Based Questions-Answers
Observe the reaction formula and answer 380-381
A + CO2 = CaCO3 + H2O

380.
What is A? (conceptual)

a
lime
b
limestone


c
lime water
d
slacked lime
eq \o((,c)
381.
What happens if excessive CO2 is driven after the reaction? (higher skill)

a
Ca(OH)2 + CO2 ( CaCO3 + H2CO3

b
Ca(OH)2 + CO2 ( CaHCO3 + OH


c
CaCO3 + H2O + CO2 ( Ca(HCO3)2

d
CaCO3 + H2O + CO2 ( CaHCO3 + HCO3
eq \o((,c)
Read the following paragraph and answer 382-384
A compound X is formed when the first element of the 3rd period and IIA group is burnt in air. The compound is a crystalline substance. The element forms Y salt when it reacts with acid.
 

382.
Which one can be X? (higher skill)


a
alumina
b
edible salt


c
magnesia
d
karnalite
eq \o((,c)
383.
From which one’s thermal decomposition, X can be obtained? (application)

a
NaNO3
b
MgCO3

c
CaCO3
d
PbNO3
eq \o((,b)
384.
In the reaction of the formation of Y, the following is/are happening – (higher skill)

i.
neutralization


ii.
oxidation-reduction


iii.
oxidation of x and reduction of HCl


Which are correct? 


a
i, ii
b
i, iii


c
ii, iii
d
i, ii, iii
eq \o((,b)
Observe the table and answer 385 and 386
	Metal
	Metallic Oxide

	12X
	XO

	13Y
	Y2O3

	16Z
	ZO3


385.
What is the period of the elements? (conceptual)

a
2nd
b
3rd

c
4th
d
5th
eq \o((,b)
386.
While extracting Y from its ore, which reaction happens in anode? (application)

a
Al– > Al+3 + 3e

b
Al3+ + 3e– > Al


c
2O– ( O2 + 2e

d
O–2 + 2e ( O2


eq \o((,c)
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Diagram the stem is a part of the periodic table.

a.
Write down the Triads law. 
1

b.
Why is barium is called the alkaline earth-metal? 
2

c.
Which of the elements in the stem is bigger in size? Explain. 
3

d.
The first two elements in the period and group of the stem are highly reactive though the causes of their reactivity are different– give reasons. 
4

Answer to the question no. 1

eq \o((,a) Chemically similar every three elements have atomic mass such that the middle one has the atomic mass of about the average of the other two – this is the Triads law. 

eq \o((,b) Group IIA elements – Be, Mg, Ca, Sr, Ba, Ra are earth metals.

Ba is situated at IIA group. So it is called a earth metal. 

eq \o((,c) In the stem, Na, Mg and F are situated. Among them, Na and Mg are in the 3rd period and F is situated at 17th group. 

We know, when we travel from left to right in a period, the atomic number increases and the size decreases. Na and Mg are in the 3rd period, Mg is at the right of Na, they have the atomic number of 12 and 11 respectively. The atomic number of Mg is 1 greater than Na. so Na is bigger in size than Mg. The atomic radius of Na is 0.157 nm. The atomic radius of Mg is 0.136 nm. 

Again, in the case of the elements of the same group, there are additions of electron orbit or energy shell when we travel from top to bottom. Thus the atomic radius increases. F is in group 17. As F is on the highest position in this group, it has the smallest size. The atomic radius of F is 0.72 A. 

From the discussion above, we can say that Na is the biggest of them. 

eq \o((,d) The first element of the period of the stem is Na, the first one of the group is F. Na is metal, and strong electro positive element. On the other hand, F is non-metal, strong electro negative element. 

Na is a base. Its electron configuration is 1s22s22p63s1. It has one electron in the outermost shell, so it is monovalent. It forms Na+ ion by donates one electron. As it donating one electron so easily, it is a strong reducing agent. Na easily reacts with non-metal, H and oxidizing agents. 

i. Na forms NaH by reacting with H. 


2Na + H2 = 2NaH

ii. Na forms NaX by reacting with halogens (X2 = F2, Cl2, Br2, I2)


2Na + X2 = 2NaX

iii. Na forms NaOH and H2 by reacting with water. 


2Na + H2O = 2NaOH + H2
iv. Na forms Na2O2 and Na2O by reacting with oxygen. 

Na + O2 = Na2O


2Na + O2 = Na2O2
F is non-metal. The special electron configuration of the outer shell of F is responsible for its active nature. Its electron configuration is 1s22s22p5, i. e. it has one electron less than the octate. Therefore, when it reacts with metals, it easily receives an electron and becomes a negative ion. Thus it forms ionic bond with metals. Again, when it connects with non-metals, in order to fulfil the requirement of octate, it shares an electron. Thus it forms covalent bond with non-metals. 

The electronegativity is high (F=4), therefore it can exchange electron with highly electropositive Na and form ionic bond. 

The tendency to receive electron and the negative value of the lattice enthalpy of metal halide of F signifies that it is exothermic. Therefore ionization of metals can be easily possible by F. therefore, F forms ionic compounds with Na. 

From the above discussion, we can conclude that Na is a super-active element with metal characteristics, and F is a super-active element with non-metal characteristics. It can be said that the elements of the period and group of the stem are highly active, but the reasons behind their active nature are different. 

eq \o(((((,Ques.(2) 

	Group
	Number of electrons in valency shell

	A
	2

	B
	7

	D
	8


[Here A, B and D is used as symbols not the symbol of any regular element]

a.
What is coinage metal?
1

b.
Why is it not placed in group 2? ( Explain.
2

c.
Explain the sources of the elements of group B. 
3

d.
Compare the chemical properties of the elements in groups A and D. 
4

Answer to the question no. 2

eq \o((,a) The metals which are shiny and historically used for a long time to fabricate coins, are called coin metals. 

eq \o((,b)  The electron configuration of He is 1s2, due to which it should be in group 2. Group 2 elements are chemically active, unlike of He. In each element of group 2, there are 2 electrons in the outermost shell which thy  want donate to complete octet and it is incomplete (ns2), but in case of He the outermost shell is full with 2 electrons (1s2) (deplete). The elements of group 2 are alkaline earth metals and of valency 2. So He is not in group 2. 

eq \o((,c)  The elements of group B are halogens. They are – F, Cl, Br, I. 

The word halogen is formed from 2 greek words hals and genas. Hals means sea salt and genas means producer. Therefore halogen means sea salt maker/producer. The sources of the elements of group B are explained below. 

The main sources of F are mineral salts. Such as fluorspar (CaF2), cryolite (Na3AlF6), Fluor-apatite (3Ca3(PO4)2.CaF2), enamels of teeth, outer covering of snails etc. 

The main source of Cl is sea water, which contains approx. 2.56% NaCl. Moreover, rock salt (NaCl), silvine(KCl), karnalite(KCl,MgCl2,6H2O) contain considerable amount of Cl. 

The main source of Br is sea water. In sea water, Br is found in dissolved state as magnesium salt. 

The main source of I is sea algae, the ash of which contain 0.5% I as NaI salt. Moreover, mineral water chilie salt peter (NaNO3.NaIO3) are contains almost 0.2% I. 

Sea water contains negligible sodium salt of astatine. 

eq \o((,d) The number of electrons is the outermost valency shell of the elements A group of the stem are two. That means, these belong to group 2 in the periodic table. The elements of Be to Ra (Be, Mg, Ca, Sr, Ba and Ra) are the elements belong to group 2 (A group elements of the stem). These are called alkaline earth metals. Their properties are somewhat similar to alkali metals. The oxides of these metals produce alkaline solution in water. These elements can give up its valence electrons (two electrons) to non-metals and produce ionic compounds (salts). These metals are present in soil as different compounds. They can combine with air, water, acid and nonmetals to form different compounds.

D group elements of the stem are inert gases. Except He, all of the elements of this group (He, Ne, Ar, Kr, Xe, Rn) contain eight electrons at the outermost shell. The valence shells of these elements are filled with required number of electrons (i, e. they have stable etectron configuration). As a cousequence, they do not show any affination to form compounds through electron transfer or electron-sharing. That means these elements are inert to form any bond formation or any chemical reaction. 
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eq \o(((((,Ques.(3) The segment of a period of the periodic table is given below(
	15A
	B
	C


[Here A, B and C are symbolic, not the symbol of any regular element.] 
[Chittagong Board-2015
a.
What is boiling point?
1

b.
What is meant by sublimation?
2

c.
Determine the position of the element 'A' in periodic table from the electronic configuration. 
3

d.
Compare the atomic sizes of the three elements A, B and C of the stem. 
4

Answer to the question no. 3
eq \o((,a) The temperature at which a liquid starts boiling, is called the boiling point of that lizuid.

eq \o((,b) Some solids when heated directly turn into vapour instead of turning into liquid first. This type of change of solid is called sublimation. For example - Ammonium chloride, Camphor etc.

eq \o((,c) The electron distribution of element 'A' with atomic number 15 is given below :
15A ( 1s2 2s2 2p6 3s2 3p3
From the electron distribution, it is seen that the mentioned element has three energy levels and there are 5 electrons in its last electron shell. Therefore, the element will be in the third period and (5 + 10) = 15 group.

That is, the element 'A' having atomic number 15 is positioned in the third period and group 15.

eq \o((,d) The elements A, B and C in the stem have the atomic numbers 15, 16 and 17 respectively.

These three elements are placed in the same series with the increase of atomic number. Atomic size reduces, because in the periodic table the more you go from left to right in a period, the atomic numbers of elements increase. The meaning of increase of atomic number of elements is the increase of positive charge in nucleus and the increase of negative electron in the outer layer. But as there is no new energy shell added in the same period with the increase of atomic  number, the attraction of negative electron towards the positive nucleus increases and size of atom decreases.

That is why, there is change in the sizes of the elements A, B and C.

From the above discussion, it is understood that the size of 'A' atom is the largest and 'c' is the lowest.

That is, A > B > C
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	eq \o(((((,Ques.(4)
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 [Pabna Cadet-15]
a.
What is mole? 
1

b.
Explain empirical and molecular formula.
2

c.
Discuss the three special group of the elements in above stem mentioned. 
3

d.
"Electronic configuration is the basis of periodic table". Explain these statements. 
4

Answer to Ques. No. 04
eq \o((,a) The unit of amount of substances which contain 6.023 ( 1023 number of molecules ion or free radical is known as mole.
eq \o((,b) Empirical formula: The formula in which the elements of the compound are existing as smallest ratio but in integer is known as empirical formula. The empirical formula of benzene is C6H6.

Molecular formula: The formula in which the elements of the compound exists as actual ratio is known as molecular formula. The molecular formula of benzene is C6H6.
eq \o((,c) The group 1, 2 and 17 are discussed below : 

Group 1 : The elements of group I are metal (without H) and called alkali metal. Because their oxides or hydroxides make alkali. The electrons in the last outermost shell is 1. So, they give up thus one e( to attain octate form ionic bond. Generally their boiling and melting point is high. 

Group 2 : The elements of group II are metal and called alkali earth metal. The number of electrons in the last outermost shell is 2. So, they can easily give up this two electrons to attain octate and form ionic bond. Generally boiling and melting point is high and their compounds exist as solid. 

Group 17 : The elements of group 17 are non-metal and called halogen. In this group, F, Cl, Br, I are belong to electrons in the last outermost shell is 7. So they accept or share one electron to attain octate and from ionic or covalent bond. Generally,their boiling point is comparatively low.
eq \o((,d) Electronic configuration is the main basis of periodic table and by this statement. Hence the atomic number of A, B, C, D elements are 12, 8, 17, 24 respectively and A, B, C, D are Magnesium (Mg), Oxygen (O), Chlorine (CI) and Chromium (Cr) respectively.

Explanation :

Position of Mg : Mg(12) ( 1s22s22p63s2. 
Hence the last electron enter into 3 energy level. So, Mg is situated in 3rd period. The number of electrons in outermost shell is 2. So the group is 2.

So, the position magnesium is 3 period and group- 2 in periodic table.

Position of oxygen :

O(8) ( 1s22s22p4
The last electron enters into 2nd energy level and the number of electrons in outermost shell is 6. So, the position of oxygen is 2nd period and group- 16 in periodic table.

Position of Cl :


Cl(17) ( 1s22s22p63s23p5
The last electron enters into 3rd energy level and the number of electrons in outermost shell is 7. So, the position of Cl is 3rd period and group- 17. 

Position of Cr :


Cr(24) ( 1s22s22p63s23p63d54s1
The position of Chromium (Cr) is 4th period and group- 6 in periodic table.

So, from the position determining the above elements, it can be said that electronic configuration is the main basis of periodic table.

eq \o(((((,Ques.(5) The partial part of periodic table is given below :

	Li
	
	F

	Na
	Mg
	......................................................
	Cl


[Jhenidah Cadet-15]
a.
What is alloy?
1

b.
What are transition elements?
2

c.
Explain that atomic size of Na is more than above elements.
3

d.
Explain that value of electro negativity of F is more than above elements.
4 
Answer to Ques. No. 5

eq \o((,a) Alloy is the uniform mixture of metals and non-metal (ex-carbon) which give greater strength or resistance to corrosion.
eq \o((,b) The d-block elements which stable ion are partially filled is known as transition elements. Such as Fe, Co, Ni, etc. The characteristics of transition elements are given below:

1.
Transition metals are high reducing metal agent.

2.
They show variable valency.

3.
They form colour and paramagnetic compound.
eq \o((,c) In the stem Sodium (Na) is the largest metal. 

Explanations: In the part of the periodic table in the stem there are five metal Sodium (Na), Magnesium (Mg), Florine (F), Chlorine (CI) and Bromine (Br).

Sodium (Na) is situated in the third stage of the 1« group of periodic table, Mg is in the 3rd stage of the 2nd group and Florine is in the 2nd stage of seventeenth group. That means, Na and Mg both of them have three energy levels and F has two energy levels.

Though F has the lowest energy levels among Na, Mg and F is the smallest in size. The nuclear radius of F is 0-72 A°. 

Again, Na and Mg have the same number (three) energy levels but Na has 11 electron, CI has 17 and Mg has 12 electron.Though it has same energy levels and more electron the attraction of nucleus of electron of Mg and CI is more than Na.

So, the nuclear radius of Mg is 1.36A° less than the nuclear radius of Na (1.57A°).

Sodium (Na) has more energy levels of F and less electron than magnesium (Mg) so the size of Sodium (Na) is biggest in Na, Mg, Li, Cl and F.
eq \o((,d) The value of electronegativify of F is more than stem's elements.

Explanation : If we move from left to right in a period in the periodic table, the value of electronegativity increases. On the other hand, if we move from down to up. The value of electronegativity increase.

In stem elements, flurine (F) is in the right most and topmost position in the periodic table (without noble gasses). So, the value of electronegativity of flurine (4) is more than Li, Na, Mg and Cl.

eq \o(((((,Ques.(6) 
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[Comilla Cadet-15]
a.
What are the monomer for melamine polymer?
1

b.
Why people use Lime at the bee affected place on body?
2

c.
What type of bond form in compound YB? Explain bond formation diagram.
3

d.
In stem X, A and C which form double bond in their molecule? Analyze with logic. 
4

Answer to Ques. No. 6
eq \o((,a) The monomer of melamine polymer are methanal and urea.
eq \o((,b) The poison that enters from the body of insect to a spot stung by bee contains acidic elements. People use lime at the affected place to cure the pain and irritation. Lime is alkaline substances, it undergoes neutralization reaction with acidic elements.
eq \o((,c) The atoms Y and B of the stem are potassium and Florine. The electronic configuration of K and F are,


k(19) (( 1s22s22p63s23p64s.


F(9) (( 1s22s22p5 
From the electronic configuration, we can see that, there is 1 electron in the last orbit of K atom. For achieving nearest electronic configuration of inert gas potassium atom needs to donate 1 electron and it produces positive charge K+ ions and earns more stability. On the other hand, F atom needs 1 more electron to be stable as there are 7 electrons in its last outermost shell. This positive and negative charged ions attract each other and form potassium floride (KF) compound.
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eq \o((,d) In stem, X, A and C elements are hydrogen (H), Oxygen (O) and Chlorine (Cl). Among them, oxygen form double bond.

The electronic configuration of H, O and CI are (

H(1) → 1s1

O(8) → 1s22s22p2x2p1y2p1z


Cl(17) → 1s22s22p63s23px23py23pz1
From the electronic configuration, we see that, one unpaired electron in the outermost shell of H and Cl. So, they can form a single bond with other atom. But oxygen, there is two unpaired electrons in the outermost shell. So when it form a bond with an atom, can make double bond. Such as, when oxygen is attached with carbon, it forms CO2, CO. In both compound oxygen is attached with carbon by double bond.
O = C = O

So, among the elements oxygen can form double bond. 
eq \o(((((,Ques.(7)
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[Faujdarhat Cadet-15]
a.
What is coordinate covalent bond? 
1

b.
Write down the preparation of Teflon. 
2

c.
Which of the element in the stem is bigger in size? Explain. 
3

d.
The first two elements in the period and group of the stem are highly reactive though the causes of their reactivity are different-give your logics. 
4

Answer to Ques. No. 7
eq \o((,a) A covalent bond formed by the donation of a pair of electrons from one atom to another atom in the molecule is called a coordinate covalent bond.
eq \o((,b) When heated, carbon (diamond) reacts with Fluorine and forms fluorocarbon (CF4).

C(diamond) + 2F2  eq \o(Heat,((() CF4
Polytetra fluoro ethane (PTFE) is produced from CF4.

[F2C – CF2]n
Industrially, PTFE is known as teflon.
eq \o((,c) In the stem, sodium (Na) is the largest metal. Explanation: In the part of the periodic table m the stem, there are five elements —

Sodium (Na), Magnesium (Mg), Fiorine (F), Chlorine (CI) and Bromine (Br),

Sodium is situated in the third stage of the 1st group of periodic table, Mg is in the 3rd stage of the 2nd  group, F is m the 2nd stage of seventeenth group. That means, Na & Mg both of them have three energy levels and F has two energy levels. Because, F has the lowest energy levels among Na, Mg, F, CI and Br, F is the smallest in size. The nuclear radius of F is 0.72 Å.

On the other hand, the nuclear radius of CI and Br are 1.00 A and 1.14 Å.

Again, Na and Mg have the same number (three) energy levels but Na has 11 electrons and Mg has 12 electrons. Though It has the same energy levels and more electron, the attraction of nucleus of electron of Mg is more than Na.

So, the nuclear radius of Mg is 1.36 Å. Which is less than the nuclear radius of Na (1.57 Å). Sodium has more energy levels than F and less number of electron than Mg. So, the size of sodium is biggest in the stem.


Na > Mg > Br > Cl > F.
eq \o((,d) In given stem the first elements of the period is Sodium (Na) and the first elements of the group is Fluorine (F) and the reason of their high level activity is low ionization potential and high electro negativity and electron affinity (for F) respectively.

Argument : Sodium and Fluorine both are high active elements. Fluorine and Sodium both reacts fast with the Oxygen of Hydrogen, water and Halogen. For example — Sodium react with H2 by heat condition to produce NaH.

2Na(s) + H2(g) ( 2NaH(s) 

Fluorine reacts with Hydrogen with blast in the dark.
H​2(g) + F2(g)  eq \o(Dark,((() 2HF(g) (with blast)
But the activity of Sodium and Fluorine are different. Sodium IS electro positive metal and Fluorine is highly electro negative non-metallic elements.


11Na ( 1s2 2s2 2p6 3s1
From the electron configuration we can find that there is only 1 electron in the last orbit of Sodium (Na). Though the electron of outer shell is connected lightly and accepted very low energy (4960 Kj/mol). As a result, Sodium shows too much activity while creating ionic compound.

Again, 9F ( 1s2 2s2 2p5

Fluorine has seven electrons in its last orbit. Though it is small in size it's electron negativity (-333Kjmol(1) is more. As a result, fluorine takes electron easily and transformed into negative ion.

So, we can say that the first element of stage (Na) and groups (F) is active with the high potentiality but there reactivity are different.

eq \o(((((,Ques.(8) 
	Element
	Period
	Group

	X
	3
	I

	Y
	3
	VII


[Sylhet Cadet-15]
a.
What is the basis of periodic table? 
1

b.
What is the distinction between electron affinity and ionization potential?
2

c.
What type of bond can be formed between X and Y-Explain. 
3

d.
If X has period no I and group is I. compare the bond formation between two compounds. 
4
Answer to Ques. No. 8
eq \o((,a) Electronic configuration is the basis of periodic table.

eq \o((,b) The distinction between electron affinity and ionization potential is given below :

	Electron affinity
	Ionization potential

	1.
The energy needed to produce one mole of negative ion from one mole of gaseous atom by taking one mole of electron is known as electron affinity.

	1.
The energy needed to  produce one mole of positive ion from one mole of gaseous atom by removing one mole of electron is known as ionization potential.

	2.
The value of (H is negative.
	2.
The value of (H is positive.


eq \o((,c) The atoms of the stem of the are Sodium (uNa) and chlorine (17CI).

The electronic configuration of Na and CI is -


Na(11) ( 2, 8, 1


Cl(17) ( 2, 8, 7 

From the electronic configuration we can see that there is I electron in the last orbit of Na atom. For achieving the nearest electronic configuration of inert gas Sodium atom needs to donate 1 electron and it produces positive charged Na+ ion and earns more stability. On the other hand, CI atom needs 1 more electron to be stable as there are 7 electrons in its last outermost shell. This positive and negative charged ions attract each other and form sodium chloride (NaCl) compound.
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eq \o((,d)  If x had period No. 1 and group is 1, then the x molecule is hydrogen.

When hydrogen is attached to chlorine (Cl2) then a covalent bond is formed between hydrogen and chlorine atom by sharing a pair of electrons. From C we see that Na and Cl forms NaCl by ionic band. So the bond form ation of two compounds, NaCl and HCl is totally different Comperative: Hydrogen has 1 electron, hydrogen atom needse one more electron to achieve the electronic configuration on of helium atom. Chlorine's atomic number is 17, electronic configuration is 2, 8, 7. That means the valency electron is 1 for H atom and valency electron is 7 for Cl and there is 1 unpaired number electron in chlorine. So hydrogen and chlorine make one even number electron couple and share them. As a result, hydrogen atom has 2 election and chlorine atom have 8 electrons in their outermost electron shell As a result, H and CI atom form covalent bond and create HCl compound.
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On the other hand, from C, Na and Cl are bonded by donating and taking one electron. So the bond formation between HCl and NaCl is totally different.
eq \o(((((,Ques.(9)

	Element
	Period
	Group

	A
	3rd
	1

	B
	3rd
	2

	C
	2nd
	17

	D
	3rd
	17


[Rangpur Cadet-15]
a.
What are cations?
1

b.
Hydrogen can form both ionic and covalent compounds  ---Explain with reactions.
2

c.
Explain the reaction between elements B and D using oxidation and reduction concept.
3

d.
Arrange the elements A, B, C and D according to their  reactivity  with  water. 
4

Answer to Ques. No. 9
eq \o((,a) The ion which contain positive charge cation.

eq \o((,b) The electronic configuration of hydrogen is H(l)( 1. So to gain duet, it share one electron when it attached with non-metal atoms and it accept one electron when it attached with metal atom. By sharing electron, it form co-valent bond and by a transferring electron, it form ionic bond. So, hydrogen can form both ionic and covalent compounds.

eq \o((,c) In stem B and D are Mg and CI respectively. The discussion is here as follows- X element is Mg. In its electronic configuration (2, 8, 2) there are two electrons in its outer energy level, Mg can achieve its nearest inert gas Ne s electronic configuration by donating these 2 electrons and Mg will be turned into Mg2+
Mg  ( 2e( ( Mg2+ 

On the other hand, Y of the stem is Cl. Its electronic configuration is 2, 8, 7. It accepts the electrons which are donated by metals and achieves the nearest inert gas Ar's electroiiK configuration and is transferred into C(.

Cl + e( ( Cl(
In this way two Cl's atoms accept 2 electrons of Mg and are transferred in to Cl(.

In this wav X(Mg) and Y(C1) made ionic compounds by the ionic bond.

eq \o((,d) In stem, A, B, C and D elements are Na, Mg, F and Cl.

Na reacts with water with high reactivity and form NaOH and hydrogen.

2Na + 2H2O ( 2NaOH + H2 

Mg reacts with water at 100°C temperature to form Mg(OH)2 and H2.

Mg + 2H2O  eq \o(100(C,((() Mg(OH)2 + H2
Fluorine and chlorine both reacts with water of form HF and HCl respectively. Between F2 and Cl2. F2 is more reactive than Cl2.

2F2 + 2H2O  eq \o(> 20(C,((() 4HF + O2
2Cl2 + 2H2O   eq \o(> 20(C,((() 4HC1 + O2
So, if we arrange Na, Mg, CI2 and F2 according to their reactivity with water, then,

 eq \o(Na < F2 < Cl2 < Mg,Reactivity increases,(((((((((,)
eq \o((((((,Ques.(10) A part of periodic table is given below where X, Y and Z do not express traditional meaning. [Mymensingh Girls'  Cadet-14]
	
	B

(
	
	

	A(
	Li 
	
	

	
	X 
	Y 
	

	
	Z 
	
	


a.
What is diffusion? 
1

b.
Why aluminium is not possible to extract by carbon reduction process? 
2

c.
Find out the percentage composition of hydroxide of X element. 
3

d.
How can you explain the reason behind different ionization potential of X, Y and Z. 
4

Answer to the question no. 10
eq \o((,a) Diffusion is a process where by particles of liquids, gases or solids intermingle as the result of their spontaneous movement caused by thermal agitation and in dissolved substance moves from a region of higher to one of lower concentration. 

eq \o((,b) Aluminium is stronger reductant than carbon. So, it is not possible to extract Aluminium by carbon reduction process. And that is why electrolysis method is used to extract Aluminium from it’s ore. 
eq \o((,c) According to the stem ‘X’ element is Sodium (Na). Hydroxide of Sodium is sodium hyrooxide (NaOH). Percentage composition of NaOH is calculated below : 

Relative atomic mass of Na = 23

Relative atomic mass of O = 16

Relative atomic mass of H = 1

( Relative molecular mass of NaOH = (23 + 16 + 1) 

or, 40

( Percentage composition of Na in NaOH =  eq \f(23 ( 100,4) %


= 57.5%

( Percentage composition of O in NaOH =  eq \f(16 ( 100,4) %


= 40%

( Percentage composition of H in NaOH =  eq \f(1 ( 100,40) %


= 2.5%

eq \o((,d) According to the stem X, Y and Z elements are Na. Mg and K respectively, lonization potential (first) of Na, Mg and K are 495.8 kJ/mole, 737.7 kJ/mole and 418.8 kJ/mole. Here, ionization potential incrase from Na to Mg and decrease from Na to K. Reason of the difference in ionization potential is described below : 

	Element
	Sodium

(Na)
	Magnesium (Mg)
	Potassium (K)

	Number of protons in nucleus
	11
	12
	19

	Electronic configuration
	1s22s22p63s1 
	1s22s22p63s2
	1s22s22p63s23p64s1


lonizaton energy is the energy required to make 1 mole cation (mono positve charge) from 1 mole gaseous free atoms. So, the less attraction to the outermost electron will cause less ionization potential. From the above table we see that Na and Mg has same number of energy shell but Mg has more protons and electrons than Na does. So, the attraction of electron and neucleus is higher in Mg than Na. And hence the ionization potential of Mg is higher than of Na. 

Again, K has more electrons and protons than sodium does. But atomic radius of K (due to having 4 orbit) is much higher than Na. So, the attraction of outermost orbit’s electron to neucleus is lower in K than Na. That is why ionization potential of K is lower than Na.
eq \o((((((,Ques.(11)
	Elements
	Na
	Mg
	Al
	Si
	P
	O
	Cl
	Ar


[Joypurbat Cadet-14]
a.
What is molar solution? 
1

b.
Explain the conductance of metals?.
2

c.
Show the electronic configuration of A1 and Ar and determine their position in periodic table. 
3

d.
Explain the change of size of the given elements in periodic table. 
4

Answer to the question no. 11
eq \o((,a) Solution containing 1 mole of solute in every 1 L solution is called molar solution. 

eq \o((,b) Metals has lesser number of electrons at their outermost shell :  Due to their distant positions from the nucleus the electrons of these elements have less electron attraction compared to other elements of the same period of the periodic table. So, in metal lattice these electrons come out of the orbit and moves freely in the whole metal pieces. Due to these free electron metals conduct electricity. 
eq \o((,c) Atomic number of Al and Ar are 13 and 18. There electronic configuration are as follow : 

13Al ( 1s2 2s2 2p6 3s2 3p1
                             outermost orbit

18Ar ( 1s2 2s2 2p6 3s2 3p6
                        outermost orbit

Determining the position of Al in periodic table : Electrons of Al atom is configured in there orbit. So, the number of period will be 3. The number of electron in  the outermost orbit of Al is 3, but the number of period is three. So, number of group will be (10 + 3) = 13.

Determing the position of Ar in periodice table : Electrons of Ar atom is distributed in three orbit. So, the number of period will be 3. Number of valence electron in Ar is 8. But number of period is 3. So, group number will be (10 + 8) = 18

eq \o((,d) Elements of the stem are all of period-3, There size  decrease from left to right. 

Explanation: Size of atom depend on two factor.

(i) Number of orbit.

(ii) Number of electron and proton present. 

All of the atoms of the stem has some number of orbit. So, there will be only influence of number of electron and proton.

With the increase of electron and proton (in nucleus) atomic radius of atom decreases as does the atomic size. In the given portion of periodic table from left to right number of electron and proton in atom increases. 

So, from the above discussion we can say that size of the elements will decrease from left to right.
eq \o((((((,Ques.(12)
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Diagram of the stem is a part of periodic table. [Pabna Cadet-14]
a.
What is a alkali metal? 
1

b.
Define mole with example. 
2

c.
Which of the elements in the stem is bigger in size? Explain. 
3

d.
The first two elements in the periodic and group of the stem are highly reactive though the causes of their reactivity are different give reasons. 
4

Answer to the question no. 12
eq \o((,a) Elements of Group-1 are called alkali metal. 

eq \o((,b) Mole is a chemical mass unit, defined to be 6.002 ( 1023 molecules, atoms or some other unit. The mass of a mole is the gram formula (atomic or molecular) mass of a substance. 

Example : 1 mole of NH3 has 6.022 ( 1023 molecules and weights about 17 grams. 1 mole copper has 6.022 ( 1023 atoms and weight about 63.54 grams. 
eq \o((,c) Na is the biggest in size among the elements of the stem. 

Explanation : Size of a atom of an element depend on two factors (though number of orbit play the main role).

(i) Number of orbit is got. 

(ii) Number of electron and proton is got. 

Size of atom increase with the number of orbit increase. On the other hand size of atom decreases with  the increase of atomic number (increse of electron and proton number). 

From the stem’s table we see that F has least number of orbit. So, it is the smallest among them.

Again, Na and Mg both has same number of orbit. But atomic number of Mg is higher than Na. So, the attraction force between electron and neucleus (proton) is higher in Mg than Na. So, size of Mg is smaller than Na. 

So, sodium (Na) is the bigger element among the element present in stem. 

eq \o((,d) First two elements in the period and group of the stem are respectively Na and F. Causes of their reactivity are different. 

Reasons : Na is a metal and F is non-metal. Reactivity of metals depend on their ionizaton potential. The amount of energy required to remove 1 mole electron from the outermost shell of 1 mole gaseous atom to form 1mole mono-positive cation is called ionization potential. Na has comparatively lesser ionization potential. That is why is highly reactive. 

On the other hand reactivity of nonmetal’s depend on their electron affinity. Electron affinity is known as the energy released when 1 mole electron added in the outermost shell of 1 mole gaseous atom to form 1 mole mono-negative anion. Positive charge density is highest in F atom, and hence its electron affinity. Due to highest electron affinity F is highly reactive. 

So, from above discussion we can say that, Na and F are highly reactive but their reactivity is caused by different reason.

eq \o((((((,Ques.(13)
	4M
	12N
	20O
	29P


[Here M, N O and P is used as symbols, not as the symbol of any regular element] [Pabna Cadet-14]
a.
What is mass number? 
1

b.
The valences of 3Li and 11Na are the same, explain why? 
2

c.
Which elements have the equal number of electron at their outermost shell? 
3

d.
The electrons of one of the above elements can not configured in general rule explain with logic. 
4
Answer to the question no. 13
eq \o((,a) Summation of the number of proton and neutron present in the nucleus of atom of an element is the mass number of that atom. 

eq \o((,b) Number of odd electron present in the outermost orbit of a atom of an element is called the element’s valency. 

3Li ( 1s2 2s1
11Na ( 1s2 2s2 2p6 3s1 

From the electronic configuration of Li and Na we see that they both have only one odd electron in their outermost orbit. That’s why their valences are same. 
eq \o((,c) 4M, 12N, 20O have equal number of electrons in their outermost shell. 

Electronic configuration of 4M, 12N, 20° is as following 

4M ( 1s2 2s2 

12N ( 1s2 2s2 2p6 3s2 

20O ( 1s2 2s2 2p6 3s2 3p6 4s2
From the above electronic configuration we see that their outermost shell’s orbital is filled. 

Hence we can say that, 4M, 12N and 20O of the stem has equal number of electron in their outermost orbit. 
eq \o((,d) 29P element of the stem has a exceptional electronic configuration. 

General electronic configuration of elements described in the stem is as following : 

4M ( 1s2 2s2 

12N ( 1s2 2s2 2p6 3s2 

20O ( 1s2 2s2 2p6 3s2 3p6 4s2
29P ( 1s2 2s2 2p6 3s2 3p6 3d9 4s2
But among these element 29P shows following electronic structure instead of general electronic structure. 

29P ( 1s2 2s2 2p6 3s2 3p6 3d10 4s1
It happens due to higher stability of full d-orbital. 

From above discussion we can say that, 29P show exceptional electronic configuration to get more stability.

eq \o((((((,Ques.(14) The part of periodic table is– 

	Na 
	Mg 
	--------
	X 
	Ar 


[Jhenidah Cadet-14]
a.
What is the X element?  
1

b.
What is mineral? 
2

c.
Discuss that the metallic character of X is less than Na. 
3
d.
Explain the nature of oxide of Mg and X. 
4

Answer to the question no. 14
eq \o((,a) ‘X’ element of the stem is chlorine. 

eq \o((,b) A naturally occurring homogeneous inorganic solid substance having a definite chemical composition and characteristic crystalline structure, order and hardness. 

eq \o((,c) X element of stem is chlorine (Cl) due to more valence electron chlorine has lesser metallic properties. 

Discussion : Electronic configuration of Na and Cl is as follows:

11Na ( 1s2 2s2 2p6 2s1
17Cl ( 1s2 2s2 2p6 2s2 3p5
From the above electronic configuration we see that Na and Cl has 1 and 7 valence electron respectively.

Again, we know that, metallic properties of an element depend upon it ionization potential the higher will be metallic property. Again, ionization potential increase with the number of valency electron. 

That is why chlorine shows less metallic character than sodium (Na). 

eq \o((,d) Oxide formed by Mg is MgO and oxide formed by ‘X’ or chlorine is Cl2O7 (chlorine also form other oxide like Cl2O, ClO2, Cl2O6 which also act like it). MgO is basic and Cl2O7 is acidic oxide. Their nature is explained below : 

MgO: Magnesium oxide does not form alkali by reacting with H2O. But it reacts with acid to from salt and H2O.

MgO + 2HCl ( MgCl2 + H2O

So, it is a basic oxide. 

Cl2O7 : Dichlorine heptaoxide (Cl2O7) react with water to form strong perchloric acid (HClO4). Cl2O7 reacts with alkali to form salt and water. 

Cl2O7 + H2O ( 2HClO4
Cl2O7 + 2NaOH ( 2NaClO4 + H2O

                              Sodium Perchlorate

eq \o((((((,Ques.(15) Follow the stem carefully and answer the following question according to the stem. 

	0(zero) group

	He

	Ne

	Ar

	Kr

	Xe

	Rd


[Comilla Cadet-14]
a.
What is the formula of chelcocite?
1

b.
Why the heat of neutralization of all strong acid and base is constant?
2

c.
In the stem all the elements are monoatomic. Explain.
3
d.
Why all the element in stem is positioned zero groups in the periodic table? Explain with logic. 
4

Answer to the question no. 15
eq \o((,a) The formula of chelcocite is Cu2S. 

eq \o((,b) In fact, in reaction of strong acid and base, hydrogen ion (H+) of acid and hydroxide ion (OH() of base combine together and form water. Salt remains as cation and anion in aqueous solution. In the reaction of every strong acid and base, this fact is occurred. That’s why the heat of neutralization of all strong acid and base is constant. 
eq \o((,c) In the stem, all the elements are mono atomic.

Explanation: The elements are inert gases. They have stable electronic configuration. Except helium in all inert gases, the electronic configuration of outermost shell is ns2. 2p6 and their octate is complete. So, they have no tendency to react/attach with other molecule. Even they have no tendency to attach with same element. Their electronic configuration is much stable. That’s why they do not form diatomic molecule i.e., two atoms combine to form a molecule. So, all of the elements of inert gases are mono atomic. 

eq \o((,d) All the elements of inert gases are positioned zero group in the periodic table. 

Explanation with logic: 
(1) The electronic configuration of all inert gasses are – 

He(2) ( 1s2
Ne(10) ( 1s2 2s22p6
Ar(18) ( 1s22s22p63s23p6
Kr (36) ( 1s22s22p63s23p63d104s24p6
Xe (54) ( 1s22s22p6 3s23p63d104s24p64d105s25p6
Pn(86) ( 1s22s22p63s2 3p63d104s24p64d104f145s25p65d10 6s26p6
From the electronic configuration of inert gases, without helium, the octate is complete. In case of helium, there are no 1P orbital. So, their tendency to attach with other or same element is zero. So, they are positioned in zero group. 

(2) In periodic table, alkali metal is most electropositive and they are positioned in group-1.On the otherhand, halogen is most electronegative and they are positioned in group 17. So, any period start with most electropositive and end with most electronegative. So, in the middle position between group 1 and 17 a neutral element should be placed. That is why inert gases are positioned in zero group. 

(3)The valency and oxidation number of inert gases are zero.So, inert gases are positioned in zero group in the periodic table.

eq \o((((((,Ques.(16) A part of periodic table is given below : 

	
	O
	

	P
	S 
	


[Feni Girls' Cadet-14]
a.
What is transition element? 
1

b.
Why 20Ca is called the alkaline earth metal? 
2

c.
Explain the source of the elements which are present in the vacant group of the stem.
3

d.
Which of the elements in the stem is bigger in atomic radius?-give explanation in favour of your opinion. 
4

Answer to the question no. 16
eq \o((,a) The d-block element in which the d-orbital is partially filled by electron of stable ion is known as transition element. 

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) In the stem, flourine is situated in first vacant site and chlorine is situated in second vacant site. This group is called halogen. 

Flourine is found in nature as compounds which are given below : 

(1) Fluorspar          CaF2
(2) Cryolite             3NaF ( AlF3
(3) Fluor apatite    CaF2 ( 3Ca3 (PO4)2
The salts of sodium (Na) and potassium of chlorine are found much in nature. The sea water contain 2.56% NaCl. The minerals of chlorine are given below : 

(1) Rock salt
-
(NaCl)

(2) Sylvine
-
(KCl)

(3) Kainite
-
KCl . MgSO4 . 3H2O

(4) Carnalite
-
KCl . MgCl2 . 6H2O

eq \o((,d) The element of phosphorus is bigger in atomic radius among the stem’s element. 

Atomic radius is a periodic properties. In a period of periodic table atomic radius is decreases from left to right with increasing of atomic number. Because in a period one electron is attached in atom with increasing of atomic number, but the number of energy level is not increased.And increasing of atomic number means increasing the positive charge in nucleus. The attraction between nucleus and electrons is increased and atomic radius is decreased. And from upper to down in a group of periodic table,atomic radius increased.Because the number of new energy level is increased.Because the number of new energy level is increased. 

Hence in the stem, phosphorus is situated on left and below, that’s why, the atomic radius of this element is bigger among the stem’s element.

eq \o((((((,Ques.(17)
	Element
	Atomic Number

	A
	12

	B
	8

	C
	17

	D
	24 


[Here, A, B, C and D are not the actual symbol of elements] [Faujdarhat Cadet-14]
a.
Which group is called halogen group in periodic table?
1

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

c.
Explain the formation of chemical bond between A and C.
3

d.
"Electronic configuration is the main basis of periodic table" Explain the statement by determining the position of above element in the periodic table. 
4

Answer to the question no. 17
eq \o((,a) Group – 17 is called halogen group in periodic table. 

eq \o((,b) The number of electron of outermost shell of group-1 elements is 1. The valency of any element depends on the number of electron of outermost shell. So, the valency of group-1 elements is one. 
eq \o((,c) In stem, the atomic number of A and C are 12 and 17 respectively. So, A and C are magnesium (Mg) and chlorine (Cl) respectively. 

A element is Mg. In its electron configuration (1s22s22p6) there are two electrons in its outer stage level. Mg can achieve its nearest inert gas Ne’s electron configuration by donating these 2 electrons and Mg will be turned into Mg2+
Mg ( 2e( ( Mg2+.

On the other hand, Y of the stem is Cl. Its electron configuration is 1s22s23s23p5. It accepts the electrons which are donated by metals and achieves the nearest inert gas Ar’s electron configuration and is transferred into Cl(.

2Cl +2e( (2Cl(
In this way two Cl’s atoms accept 2 electrons of Mg and are transferred into Cl(.

In this way Cation and Anion made ionic compounds by the ionic bondage. 

eq \o((,d) Electronic configuration is the main basis of periodic table and by this statement. We can easily determine  the position of the elements A, B, C, D in the periodic table. Hence the atomic number of A, B, C, D elements are 12, 8, 17, 24 respectively and A, B, C, D are Magnesium (Mg), Oxygen (O), Chlorine (Cl) and Chromium (Cr) respectively. 

Position of Mg : Mg(12) ( 1s22s22p63s2 

Hence the last electron enter into 3rd energy level. So, Mg is situated in 3rd period. The number of electrons in outermost shell is 2. So the group is 2. 

So, the position magnesium is 3rd period and group-2 in periodic table. 

Position of oxygen : 

O(8) ( 1s22s22p6 

The 1st electron enters into 2nd energy level and the number of electrons in outermost shell is 6. So, the position of oxygen is 2nd period and group-16 in periodic table. 

Position of Cl : 

Cl(17) ( 1s22s22p63s23p5
The last electron enter into 3rd enegry level and the number of electrons in outermost shell is 7. So, the position of Cl is 3rd period and group-17. 

Position of Cr :

Cr(24) ( 1s22s22p63s23p63d54s1.

The position of Chromium (Cr) is 4th period and group-6 in periodic table. 

So, from the position determining the above elements, it can be said that electronic configuration is the main basis of periodic table.

	eq \o((((((,Ques.(18) 
	(Group) Element
	Number of electrons in valency sheel

	
	Q
	3

	
	R
	7

	
	S
	8


[Sylhet Cadet-14]
a.
What is diffusion?
1

b.
Why pH of lime water is greater than 7? Explain?
2

c.
Explain the source of the elements of group R.
3

d.
Compare the ionization energy of the elements in group Q and S. 
4

Answer to the question no. 18
eq \o((,a) The tendency of solid, liquid or gas to spread spontaneously and uniformly in any medium is called diffusion. 

eq \o((,b) When the solution of any compound is basic, then the value of pH is greater than 7. Lime water Ca(OH)2 is basic in nature. Because, it reacts with HCl to form salt (CaCl2) and water (H2O). So, pH of lime water is greater than 7. 
eq \o((,c) Hence the number of electrons in valency shell in R group  element. So, they are halogen element. 

Source of halogen elements :Halogens are very reactive elements. So, they are not found in nature in free state. Halogens are found as mineral which are given below : 

(i) Fluorspar 
CaF2
(ii) Cryolite
3NaF.AlF3
(iii) Fluor apatite 
CaF2 : 3Ca3(PO4)2
(2) Minerals of chlorine : 

(i) Rock salt 
NaCl

(ii) Sylvine
KCl

(iii) Kainite
KCl. MgSO4.3H2O

(iv) Carnlite
KCl. MgCl2 . 6H2O

(3) Minerals of bromine: There is MgBr2 in the sea water. Besides bromo-carnalite (KBr. MgBr2 .6H2O) is found as a mixture in the minerals of carnalite. 

(3) Source of iodine: There is 0.5% iodine as the salt of iodide (NaI, KI) in the sea algae. 0.2% iodine is found as sodium iodate (NaI) in NaNO3. So, to remove one electron to convert unit positive ion huge energy is needed. So the ionisation energy is much high. 

But in group (IIIA), the number of electrons in valency shell is 3. So, they are not stabilized. Every orbital are not fulfilled with opposite electrons. So, to remove one electron to convert unit positive ion, huge energy is not needed as like as zero group. So, the ionisation energy of group (IIIA) is not high. 

So, the ionisation energy of the elements of zero group is higher than the elements of group (IIIA).
eq \o((,d) Hence the number of electrons in valency shell in Q and S are 3 and 8. So, the group of these elements are (IIIA) and zero group. The ionisation energy of the elements of zero group is more than the ionisation energy of the elements of group (IIIA). 

Comparison: The energy needed convert into unit positive ion of 1 mole by removing one mole of electron from the 1 mole of separated atoms in gaseous state, is known as ionisation energy. If we see the number of electrons in valency shell of zero group’s elements, it is 8. So, they are stabilized. Every orbital are fulfilled with.

eq \o((((((,Ques.(19) There are three elements X, Y and Z arranged based on increasing order of their atomic Number, Where the atomic number of element Z is 19. From their electronic configurations it is seen there are equal number of electron present in the 3rd shell of Y and Z. 
[Rangpur Cadet-14]
a.   What   is   valency?
1

b.   Why valency of alkali metal is   fixed?
2

c.  Find out the position of X, Y and Z in the periodic table.
3

d.
Element Z conducts electricity in solid state but ZX does not conduct electricity in solid state. Explain the reasons.
4

Answer to the question no. 19
eq \o((,a) Valence: The number of electrons in the outermost energy level or the number of unpaired elecftrons at the electronic configuration is called valence. 

eq \o((,b) The valence of alkali metal is fixed and it is 1. Because, the number of electron in the outermost shell of every alkali metal is one. there is no chance to increase the number of unpaired electrons in their outermost sheel. So, their valence is fixed. 
eq \o((,c) Hence the atomic number of element Z is 19, so it potassium (k) and X, Y, Z arranged based on increasing order of their atomic number. So, x is Cl which atomic number is 17 and y is Argon which atomic number is 18. The position of Chlorine, Argon and Potassium in the periodic table are described below : 

Position of chlorine : Electronic configuration of chlorine (Cl) is ( 

Cl(17) ( 1s2 . 2s2 . 2p6 . 3s2 . 3p5
Hence, the elec tron enter into 3rd energy level and the number of electrons in the outermost shell is 70 (s + P), so chlorine is situated in 3rd energy level and group (VIIA). 

Position of Argon : Electronic configuratin of Argon (Ar) is ( 

Ar(18) ( 1s22s22p63s2 3p6
Hence, the electron enter into 3rd energy level and number of electrons in the outermost shell is 8 (S + P). So, Argon is situated in 3rd energy lever and group zero. 

Position of Potassium : Electronic configuration of Potassium (k) is ( 

K(19) ( 1s2 2s2 2p63s2 3p54s1
Hence, the electrons enter into 4th energy level and the number of in the outermost shell is 1(s). So, potassium is situated in 4th energy level and group (IA). 

eq \o((,d) In stem x is chlorine (Cl)x and z is Potassium (k). 

Potassium conducts electricity in soild state, but KCl does not conduct electricity in solid state. 

In solid state of Potassium every Potassium atoms are bonded by metallic bond. In metallic bond, there are much free electrons which can conduct electricity. Electricity can be conducted by only by free electrons or free ions in solution. So, there is much free electrons in Potassium substance in solid state and that’s why it conducts electricity,

But in KCl, the potassium atoms are bonded with Chlorine by ionic bond. In ionic bond, there is no free electrons or ions in solid state. But when if dissolve into water, there are free ions in solution and by these free ions, it conduct electricity. So, due to no free electrons or ions in solid KCl does not conduct electricity.
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eq \o((((((,Ques.(20) Observe the table and answer the questions: 

	Element  
	electron configuration
	Position period table 
	Explanation 

	N
	
	Period–2 Group-15 
	Electron is configured in two energy shell. So period number is 2. Most outershell contains 5 electrons but it's period is '2'. So group wouldn't be 5 it would be (5 + 10) = 15. 

	Li
	
	
	

	Al
	
	
	

	Ne
	
	
	

	Cl
	
	
	


N – figure- period 2, group 15 – the electrons are distributed in 2 energy shells. Therefore its period is 2. There are 5 electrons in the outermost shell, but period is 2. Therefore the group number will be (5+10)=15, not 5. 

Table 5.4, page 46

a.
What is IUPAC?
1

b.
Determine the position of Ca in the periodic table from its electron configuration. 
2

c.
For the elements given, determine their positions in the periodic table. 
3

d.
Explain logically the positions of the given elements on the basis of electron configuration. 
4

Answer to the question no. 20
eq \o((,a) IUPAC is International Union of Pure and Applied Chemistry. 

eq \o((,b) Ca(20): 1s32s22p63s23p64s2. 

From the electron configuration, we can see that there are four energy shell used. Therefore it is in period 4. Again, it has 2 electrons in the outermost shell. Therefore it is in group 2. 

eq \o((,c) Li has atomic number of 3. Its electron configuration is 1s22s1. The electrons are distributed in 2 energy shells. Therefore the period number is 2. The group number is 1. 

Al has atomic number of 13. Its electron configuration is 1s12s22p63s23p1. Therefore the period number is 3. The group number is 13 (3+10).

Ne has atomic number of 10. Its electron configuration is 1s22s22p6. Therefore the period number is 2. The group number is 18(8+10).

Cl has atomic number of 17. Its electron configuration is 1s22s52p63s23p5. Therefore the period number is 3. The group number is 17(7+10).

eq \o((,d) The principal basis of the periodic table is the electron configuration. The position of an element is determined by its electron configuration. The number of shells in which the electrons are distributed is the number of period for that element. For example, Cl has atomic number of 17. Its electron configuration is 1s22s22p63s23p5. Therefore the period number is 3. 

Other than some exceptions, we can tell the group number of an element by observing the electron numbers in the outermost shell of an element. For example, Mg has atomic number of 12. Its electron configuration is 1s22s22p63s2. Therefore the period number is 2. There are 2 electrons in the outermost shell. But, in the cases of the elements the electrons of which are distributed in 2 or 3 energy shells, we can determine by adding 10 with the electron number present in the outermost shell. For example, Cl has atomic number of 17. Its electron configuration is 1s22s22p63s23p5. Therefore the group number is 17(7+10). 

eq \o((((((,Ques.(21) Observe the following table and answer the respective questions – 

In a glass tube, approx. 2/3 grams of K2CO3 is experimented upon. 

	
	Na2CO3 in glass tube/ test tube
	K2CO3 in glass tube/ test tube
	

	Added substances
	Changes occurred and cause of changes
	Occurred chemical reactions
	Changes occurred and cause of changes
	Occurred chemical reactions
	Comment

	Pure lemon juice/vinegar/diluted HCl
	
	
	
	
	

	Hold a burning matchstick on the formed gas
	
	
	
	
	

	Drive the formed gas through lime water
	
	
	
	
	

	Drive the formed excessive gas through lime water
	
	
	
	
	


a.
What is the octet rule of Newland?
1

b.
What are the similarities between the elements of the same group? 
2

c.
Fill the table with correct reactions. 
3

d.
Analyze the changes due to using Rb salt instead of Na and K salt. 
4

Answer to the question no. 21
eq \o((,a) Similarities in properties of every eighth elements are found by arranging the elements in the increasing order of their atomic mass. This is known as the “Law of Octaves” in periodic table.

eq \o((,b) The physical and chemical characteristics of the elements of the same group are almost same. The outer electron configuration is same  for the elements of the same group. eg. Na, K, Rb are in lA All over metal having same basic properties.
eq \o((,c)
	
	Na2CO3 in glass tube/ test tube
	K2CO3 in glass tube/ test tube
	

	Added substances
	Changes occurred and cause of changes
	Occurred chemical reactions
	Changes occurred and cause of changes
	Occurred chemical reactions
	comment

	Pure lemon juice/vinegar/diluted HCl
	Chemical change, bubble formation due to the reaction between acid and Na2CO3
	Na2CO3 + 2HCl

( 2NaCl +H2O + CO2(
	Bubble of CO2, reaction between acid and K2CO3
	K2CO3 + 2HCl ( 2KCl + H2O + CO2
	The reaction happens quickly

	Hold a burning matchstick on the formed gas
	Physical change, the matchstick is blown out. CO2 is not flammable. 
	No reaction
	CO2 is not flammable. The matchstick is blown out
	No reaction
	-

	Drive the formed gas through lime water
	The limewater become opaque, insoluble CaCO3 is formed.
	Ca(OH)2 + CO2 (( CaCO3 + H2O
	The limewater become opaque, insoluble CaCO3 is formed.
	Ca(OH)2 + CO2 (( CaCO3 + H2O
	The lime water become opaque quickly

	Drive the formed excessive gas through lime water
	The solution become clear; insoluble CaCO3 becomes soluble Calcium bi-carbonate. 
	CaCO3 + CO2 + H2O ((
Ca(HCO3)2
	The solution becomes clear quickly. Insoluble CaCO3 becomes soluble Calcium bi-carbonate.
	CaCO3 + CO2 + H2O ((
Ca(HCO3)2
	The clearness of the solution returns quickly. 


eq \o((,d) Instead of sodium bi-carbonate or potassium bi-carbonate, the usage of Rubidium carbonate (Rb2CO3) forms CO2 as follows: 

MgCO3 + H2SO4 ( MgSO4 + CO2 + H2O

MgCO3 + CH3COOH ( (CH3COO)2 Mg + CO2 H2O.
Na, K and Rb are situated in the same group of the periodic table. But, Rb is at the lower position than K. the activity of the elements in the same group increases as we go from top to bottom. The nature of electron configuration and the number of electrons in the outermost shell are same, so the nature of reaction remains unchanged. But, due to increment of the distance from the nucleus, the activity of the element increases. Therefore, Rubidium carbonate reacts more quickly. 

eq \o((((((,Ques.(22) In order to form CO2, you are given some necessary reagents – MgCO3/H2SO4 and MgCO3/CH3COOH

In the experimental setup for the reaction, there is a gas syringe connected to collected CO2 (volume). 

a.
What is the electron configuration of Al3+? 
1

b.
Why the activity of the elements increase if we travel from top to bottom in group 1? 
2

c.
Why H2SO4 is stronger acid than CH3COOH? 
3

d.
How the acidity of H2SO4 is proved from the experimentation? Analyze. 
4

Answer to the question no. 22
eq \o((,a) 1s22s22p63s03p0 

eq \o((,b) In a group, there is addition of an energy shell for every movement from top to bottom. Therefore, the distance of the energy shell from the nucleus increases. As a result, it becomes easier to remove an electron from the outer shell and therefore in activity increases. 

eq \o((,c) Strong acid decomposes completely in aqueous solution. Every molecule of H2SO4 is decomposed in aqueous solution, and gives H+ ion and SO42– ion – 

X (s) + 2HCl(aq) (( X Cl2 (aq) + H2 (g)

X (s) + H2SO4(aq) ( XSO4 (aq) + H2(g)

X (s) + 2HNO3 (aq) ( X (NO3)2 (aq) + H2(g)

ionic equatic X​(s) + 2H(aq)+ (( X2+ (aq) + H2 (g)

On the other hand, a weak acid decomposes partially in aqueous solution and gives H+ ion. In the solution of a weak acid, there are much more molecule of acid than H+ ion. 

2HNO3 ( 2NO +H2O + 3 [O]  

Medium concentrated 

2HNO3 (2NO2 + H2O + [O]

Concentrated

H2SO4 ( H2O +SO2 + [O]

Concentrated

Therefore, in the same concentration, there is much less H+ ion in the aqueous solution of ethanoic acid than the aqueous solution of sulfuric acid. It is to be mentioned that, ethanoic acid is a monobasic acid, and sulfuric acid is a di-basic acid. Therefore, in the aqueous solution of sulfuric acid, 2 mol H+ ion is formed due to complete decomposition of sulfuric acid. 

YO (s) + H2SO4 (aq) ( YSO4(s)+H2O (()

YO(s) + 2HCl (aq) ( YCl2(s) + H2O(()

eq \o((,d) In the production of CO2, we can prove the acidity of ethanoic acid and sulfuric acid by using the same amount of MgCO3. Here, the rate of reaction of MgCO3 with sulfuric acid and ethanoic acid can be studied. 

MgCO3 + H2SO4 ( MgSO4 + CO2 + H2O

MgCO3 + CH3COOH ( (CH3COO)2 Mg + CO2 H2O.
From the gas syringe connected in the experimental set-up, the amount of deposited CO2 can be measured with time. It is found that, the experiment runs quickly if we use sulfuric acid. On the other hand, the usage of ethanoic acid increases the completion time of the experiment, due to the slow reaction. 
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eq \o((((((,Ques.(23) Observe the activity series of metals. The most active metal is written first. 

	K
	Na
	Ca
	X
	Al
	Zn
	Fe
	Pb
	H
	Y
	Ag


The metal “X” reacts with very dilute HCl, H2SO4 and very dilute HNO3. On the other hand, Y doesn’t react with HCl, but reacts with dilute and concentrated HNO3 and concentrated H2SO4. 

a.
What compounds are formed by halogens with metals? 
1

b.
How the di-atomic molecule of Cl2 is formed? Explain. 
2

c.
In the activity series, explain the reaction from the basis of the positions of X and Y. 
3

d.
In the stem, the metals at the left side of the mark were not discovered until the first half of 1800, but the right side metals have been used by mankind for a long time – analyze. 
4

Answer to the question no. 23
eq \o((,a) Ionic.

eq \o((,b) Cl is in group 17. There are 7 electrons in the outermost shell electron configuration. In order to complete octet, two chlorine atoms share an electron of the outermost shell. Thus Cl forms Cl2 molecule. 

eq \o((,c) The left side metals of the activity series (upper position of H) produces salt and hydrogen due to the reaction with dilute acids. The given element x is an active metal. It reacts with mineral acids as follows – 

X (s) + 2HCl(aq) ( X Cl2 (aq) + H2 (g)

X (s) + H2SO4(aq) ( XSO4 (aq) + H2(g)

X (s) + 2HNO3 (aq) ( X (NO3)2 (aq) + H2(g)

Ionic equation : X​(s) + 2H+(aq) ( X2+ (aq) + H2 (g)

Ionic equation – reaction

The element y is at the lower portion of the activity series. It is at the lower position than H, but it cannot substitute H from acids. Y doesn’t react with HCl, but reacts with HNO3 and H2SO4 due to its oxidizing characteristics. 

The acids generates incipient oxygen and reacts with metals. 

2HNO3 ( 2NO +H2O + 3 [O]  

Medium concentrated

2HNO3 (2NO2 + H2O + [O]

Concentrated

H2SO4 ( H2O +SO2 + [O]

Concentrated
In the reactions, the generated incipient oxygen oxidizes the less active metals than Cu or H. the metal oxides reacts with acids and forms salt and water. 

YO (s) + H2SO4 (aq) ( YSO4(s) + H2O (()

YO(s) + 2HCl (aq) ( YCl2(s) + H2O(()

eq \o((,d) The elements situated at the left side of the stem are very active and are not found in free form in nature, (Active raptorial reach early) 

On the other hand, the elements situated at the right side of the stem are relatively less active. The elements situated at the right side of H can be found in free form. 

Relatively less active metals have been discovered far earlier than the 19th century. For example, extraction of metals such as Zn, Fe, Cu, Ag are easier and were known to mankind. These metals can be extracted from their ores by exothermic Redox (carbon reduction) process. On the other hand, active metals cannot be extracted from their ores by carbon reduction. They can be extracted only by electrolysis. Earlier to 19th century, the electric analysis was unknown. Therefore their discovery have been delayed. 

eq \o((((((,Ques.(24) The electron configuration of the period is distributed into 3 stages –
The electron configuration of the period is distributed into 4 stages –
	
	period (

	electrons are configured in 3 shells (
electrons are configured in 4 shells (
	Group

(
	A
	B

	
	
	C
	D


There are 1 and 2 electrons in the outermost shells of A and B, respectively. 

a.
What is the group of base metals? 
1

b.
Why the valency of Al is 3? 
2

c.
Why the atomic radius of B is less than A? explain. 
3
d.
The B metal is relatively less active – analyze. 
4

Answer to the question no. 24
eq \o((,a) IA. 

eq \o((,b) Al(13) ( 2, 8, 3. 

From the electron configuration, it is clear that Al has 3 electrons in the outermost shell. Therefore when forming compounds, it donates 3 electrons. So its valency is 3. 

eq \o((,c) There are 1 and 2 electrons in the outermost shells of A and B, respectively. A is of group IA and B is of group IIA element. The atomic number of the element of group IA, period 3 is 11, and the atomic number of the element of the group IIA, period 3 is 12. 

The electron configuration of A and B are – 

A(11) ( 2, 8, 1

B(12) ( 2, 8, 2

The number of protons and electrons at B are 1 greater than that of A, therefore the total attraction energy between electrons and protons is greater in B than A. For the same reason, B has smaller atomic radius than A. 

eq \o((,d) The electron configuration of A, B, C, D are – 

A(11) ( 2, 8, 1

B(12) ( 2, 8, 2

C(19) ( 2, 8, 8, 1

D(20) ( 2, 8, 8, 2

From the electron configuration, it is clear that A and C are in IA group, and B and D are in IIA group. We know that in the periodic table, when we travel from top to bottom (for group I and II) the activity increases and when we travel from left to right, the activity decreases (As size decreases Attraction between nuclear tendency to donate electron decreases). It can be understood from the reactions with water. Example- 

For group IA - 
2M + H2O ( 2MOH + Hz

For group IIA - 
M + 2H2O ( M(OH)2 + Hz

But the element B(12) reacts with water in only heated condition. Therefore, the element B(12) is least active. 

eq \o((((((,Ques.(25) P, Q and R are elements of the same group, the electron configuration of the outer shell of which are 3s1, 4s1 and 5s1. Again, three elements of the same group are X, Y, Z; the atomic number of which are 9, 17 and 35 respectively. The activity order of them are – 

i.
P<Q<R

ii.
X>Y>Z

a.
What is the group of the alkaline earth metals?
1

b.
Explain the reaction of the elements of group 2 with water. 
2

c.
Explain the same valency of the same order elements of series i. 
3

d.
Analyze whether the melting and boiling points of the series ii elements will increase or decrease with the increment of the atomic number. 
4

Answer to the question no. 25
eq \o((,a) Group 2. 

eq \o((,b) The elements of group 2 are very much active and strong reducing agents. They react with water and forms hydroxide and hydrogen gas. 

Mg doesn’t react with cold water, but the other elements of group 2 react with cold water. Mg reacts with water at 100( Celsius. 

M(s) + 2H2O(l) ( M(OH)2 (s) + H2(g); M = Ba, Sr, Ca, Mg
eq \o((,c) The reason behind the same valency of the elements is the electron configuration. 

The outer shell configuration of P is 3s1
The outer shell configuration of Q is 4s1
The outer shell configuration of R is 5s1
Again, judging their chemical characteristics, we can observe similarities between the elements of the same group. Of series i, there is one electron for each element in the outermost shell. They can give away an electron and easily obtain the electronic configuration of inert gases. So their valency is 1. 

eq \o((,d) The series II elements are of group VII. They are called halogens. Their electron configurations are – 

X(9) ( 1s2 2s2 2p5
Y(17) ( 1s2 2s2 2p6 3s2 3p5
Z(35) ( [Ar] 3d10 4s2 5p5
They each have 7 electrons in the outermost shells. So they can complete the octet by receiving one electron. We know that the characteristics of the elements change periodically if we travel from top to bottom in a group. Due to addition of energy shells, the atomic mass and atomic radius increase. There will be a need for more energy to break the attraction force in the electron bonds. Therefore the melting points, boiling points and density changes (increases) with the increase of the atomic number. The atomic masses of the halogens also increase. There is Van Der Waals bond in case of halogens, so their atomic mass increases with the increase of the atomic number. much more energy is needed in the breaking of bonds in heavy molecules. The energy needed to break the bonds in the molecules increases with the increment of atomic mass i e boiling & melting. 

eq \o((((((,Ques.(26) Some oxides of the elements of a period are: Al2O3, MgO, Na2O, Cl2O7, P2O5, SO2. 

a.
What is the basis of the periodic table? 
1

b.
Determine the position of Al in the periodic table on the basis of electronic configuration. 
2

c.
Prove from the stem that, the valency of the elements is a periodic characteristic. 
3

d.
From the given oxides, give your opinion about metal characteristic of elements. 
4

Answer to the question no. 26
eq \o((,a) Electron configuration. 

eq \o((,b) Al(13) ( 2, 8, 3. 

From the electronic configuration, we can observe that the electrons are distributed in 3 orbits. There are 3 electrons in the outermost shell. So Al is in group IIIA. 

eq \o((,c) The oxides given are of the elements Al, Mg, Na, Cl, P, S. the valency and groups with electron configuration are given below as tables: 

	Element
	Na
	Mg
	Al
	P
	S 
	Cl

	Electron configuration
	2, 8, 1
	2,8,2
	2,8,3


	2,8,5
	2,8,6
	2,8,7


	Group

topic

 of 

discussion
	I
	II
	III
	V
	VI
	VII

	Element
	Na
	Mg
	Al
	P
	S
	Cl

	Valency
	1
	2
	3
	5
	6
	7

	Oxide
	Na2O
	MgO
	Al2O3
	P2O5
	SO3
	Cl2O7


Several characteristics of the elements change periodically, such as atomic size, metallic characteristics, valency etc. they are called periodic properties. 

The oxides given in the stem are of the elements which are not of the same group. So their valencies are different. From the electron configuration we know that they are of period 3. If we go from left to right, i.e. from Na to Cl, their valencies change. Thus the valencies of them when bonding with oxygen changes from 1 to highest 7, in cases of Na, Mg, Al, P, S,Cl. 

From the above discussion, we can conclude that valency of the elements is a periodic properties, which increases from left to right.

eq \o((,d) In a period, the elements at the left portion are generally metals and the metallic characteristics decrease from left to right. 

In a period, the oxides of the elements at the left portion are generally basic and the basic nature decreases as we travel from left to right, whereas the acidity increases. The oxides of the metals are generally basic, and the oxides of the non-metals are generally acidic. 

The order of acidity of the given oxides is – 

Na2O<MgO<Al2O3<P2O5<SO3<Cl2O7
In order to understand the order, the reaction of the oxides are to be observed – 

Na2O reacts with water and forms NaOH, which is a strong base. 

Na2O + H2O = 2NaOH
MgO doesn’t react with water to form base, but it is alkaline, because it reacts with acid and forms water and salt. 

MgO + 2HCl ( MgCl2 + H2O
Al2O3 doesn’t react with water, but it reacts with both acids and bases to form salt and water. Therefore it is amphoteric. 

Al2O3 + 6HCl ( 2AlCl3 + 3H2O

Al2O3 + 2NaOH ( 2NaAlO2 + H2O
P2O5 reacts with water and forms weak phosphoric acid, while it forms phosphate salt and water when reacts with base.

 P2O5 + 3H2O ( 2H3PO4

P2O5 + 4NaOH ( 2Na2HPO4 + H2O

SO3 reacts with water and forms strong acid sulfuric acid. It also reacts with base NaOH and forms sodium sulfate salt and water. 

SO3 + H2O ( H2SO4
SO3 + 2NaOH ( Na2SO4 + H2O

Cl2O7 reacts with water and forms strong acid perchloric acid, while it forms sodium perchlorate salt and water when it reacts with base, NaOH. 

Cl2O7 + H2O = 2HClO4
Cl2O7 + 2NaOH = 2NaClO4 + H2O

From the above discussion, the order of acidity of the given oxides is proven and as the oxides of the metals are basic and the oxides of the non-metals are acidic, we can write – 

Metallic nature diminishes from left to right otherwise non-metallic properties increases towards.
eq \o((((((,Ques.(27) 30X, 33Y, 20Z are three symbolic elements. 

a.
What is the electron configuration of 20Ca? 
1

b.
Explain the nature of ZnO. 
2

c.
Determine the sizes of the given elements. 
3

d.
Analyze the activity of the given elements. 
4

Answer to the question no. 27
eq \o((,a) 2,8,8,2. 

eq \o((,b) ZnO is an amphoteric oxide. Because it reacts with acid and base. 

ZnO + 2HCl ( ZnCl2 + H2O (base) 

ZnO + 2NaOH + H2O ( Na2Zn(OH)4 (acid)

eq \o((,c) The electron configuration of the given elements are – 

30X or Zn ( 2,8,18,2

33Y or As ( 2,8,18,5

20Z or Ca ( 2,8,8,2 

So they all are elements of the 4th period. When we travel from left to right in a period, there is an increase of electrons in the outermost shell and protons in the nucleus, but there is no increase of the shell number and protons in the nucleus. therefore the attraction between positive nucleus and negative electrons increases. So the atomic size decreases. The size order of the elements is Ca>Zn>As

eq \o((,d) We can explain the activity of the elements from the reactions with air (oxygen absent 21%). 

Ca reacts with air at room temperature. 

2Ca + O2 ( 2CaO

Zn reacts very slowly with air at room temperature. But when heated, it quickly forms ZnO. 

2Zn + O2 ( 2ZnO

As doesn’t react with air at room temperature. When heated, it forms As2O3. 

4As + 3O2 ( 2As2O3
Therefore, the order of activity is Ca>Zn>As

eq \o((((((,Ques.(28)
	Element
	Atomic radius

	A
	2.05

	11X
	-

	B
	2.77

	C
	2.98

	D
	3.34


a.
What is the nature of PbO? 
1

b.
Why the atomic radius of K is greater than that of Na? 
2

c.
Describe the bonding nature of X with H2. 
3

d.
Compare the activity of the elements given in the stem with the elements of group 17. 
4

Answer to the question no. 28
eq \o((,a) Amphoteric. 

eq \o((,b) Na and K have electron configuration of 2,8,1 and 2,8,8,1 respectively. So they are both of group IA. The period of K is one greater than Na, so it has one more shell than Na. so the atomic radius of K is greater. 

eq \o((,c) The element X is 11Na, which reacts with H2 and forms NaH

2Na(s) + H2(g) ( 2NaH(s)

NaH is an ionic compound. It has a special type of ionic bonding. Generally, both Na and H gives positive ions. But in electrochemical order, Na is in a much higher position than H. So H is forced to receive an electron and gives H-ion. So the reaction is – 


2Na – 2e ( 2Na+ 


H2 + 2e– ( 2H– 

Overall reaction: 2Na + H2 ( 2(Na+ + H–) 

eq \o((,d) The elements with given atomic radii are of group I. 

Again, from the electron configuration of 11X (1s2 2s2 2p6 3s1) We can understand that it is of group 1. 

The activity of the elements increases as we move from top to bottom. 

Cs>Rb>K>Na>Li

It can be understood from their reaction with water. They all strongly reacts with water and forms metal hydroxides and hydrogen. 

2M + 2H2O ( 2MOH + H2;  (M = Li, Na, K, Rb, Cs)
Li reacts at a slower rate than the other metals. Other metals reacts so severely that we can see fire. 

The order for the elements of group 17 is completely opposite, i.e. the activity of the elements decreases as we move from top to bottom. 

F>Cl>Br>I

F reacts severely with water and forms HF and oxygen. 

2H2O + 2F2 ( 4HF + O2
Cl reacts similarly, but it takes a long time. 

2Cl2 + 2H2O ( 4HCl + O2
Br and I becomes dissolved in water and gives reversible reaction, which does not proceed further. 

H2O + Br2 ( HBr + HOBr 

H2O + I2 ( HI + HOI

eq \o((((((,Ques.(29)
	Element
	Na
	Mg
	Al
	Si
	P
	S
	Cl
	Ar


All the elements are in the same period. 

a.
Write down the modern periodic law. 
1

b.
Why Ar is inert? 
2

c.
The given elements are of the same period, but not the same in size, explain. 
3

d.
From the given period, are the oxides of the elements of 1st, 2nd, 3rd and 7th group the same? Give your opinion. 
4

Answer to the question no. 29
eq \o((,a) The physical and chemical properties of the elements repeat periodically according to their atomic number. 

eq \o((,b) The electron configuration of Ar is 2,8,8. From this we can see that the octet is full in the outermost shell. This configuration is stable, which is responsible for the reluctance of Ar to exchange, share or donate electrons. That’s why Ar is inert.  

eq \o((,c) The atomic size is a periodic characteristic. Therefore the elements are of the same group, but their size is not the same. 

When we travel from left to right in a period, i.e. when the atomic number increases, the size of the atom decreases. The reason is, with the increment of the atomic number, the number of electron increases and the number of proton in nucleus increased, but the number of shells does not increase number of proton in nucleus increase. Due to the increment of atomic number, The electrons are more strongly attracted to the nucleus. So the atomic size decreases. 

For the elements of the 3rd period, the order of the power of attraction to the nucleus is Cl>S>P>Si>Al>Mg>Na. Because of this order, the sizes of the elements do not remain the same. The atomic sizes are given in the table below – 

	Elements
	Na
	Mg
	Al
	Si
	P
	S
	Cl
	Ar

	Atomic radius (A)
	2.23
	1.82
	1.72
	1.46
	1.23
	1.09
	.97
	.88


eq \o((,d) In a period, the elements at the left portion are generally metals and the metallic characteristics decrease from left to right. 

In a period, the oxides of the elements at the left portion are generally basic and the basic nature decreases as we travel from left to right, whereas the acidity increases. The oxides of the metals are generally basic, and the oxides of the non-metals are generally acidic. 

The elements mentioned in the paragraph are situated in the 3rd period. 

The 1st element of the 3rd period is Na, which is a strong base metal. We know that metallic oxides are basic. So Na2O is a basic oxide. 

Na2O + H2O ( 2NaOH

Na2O + H2SO4 ( Na2SO4 + H2O
The 2nd element of the 3rd period is Mg. It is an alkaline earth metal, which is basic in nature. It does not form base in the reaction with water, but it is alkaline because it reacts with acids and forms salt and water. 

MgO + H2O ( Mg(OH)2
MgO + 2HCl ( MgCl2 + H2O

The 3rd element of the 3rd period is Al. Its oxide (Al2O3) does not react with water. But it does react with acids and bases, and forms salt and water. Therefore it is amphoteric. 

Al2O3 + 6HCl ( 2AlCl3 + 3H2O

Al2O3 + 2NaOH ( 2NaAlO2 + H2O

The 7th element of the period is Cl. Its oxide (Cl2O7) reacts with water and forms strong acid perchloric acid (HClO4). It also reacts with base and forms perchlorate salt. 


Cl2O7 + H2O ( 2 HClO4
Cl2O7 + 2NaOH ( 2 NaClO4 + H2O

So, the oxides of the metals are basic, and the oxides of the non-metals are acidic. 

From the characteristics of the oxides of the elements of the 3rd period, it can be concluded that in a period the metallic characteristic decreases as we travel from left to right. So their oxides are of different natures.

eq \o((((((,Ques.(30) 

	 eq \s(10.8,     5) B 
	 eq \s(14.0,     7) N
	 eq \s(20.18,      10) Ne

	 eq \s(26.98,     13) Al
	 eq \s(30.8,   15) P
	 eq \s(39.9,   18) Ar


a.
How many elements are there in the 4th period of the periodic table? 
1

b.
Why the non-metallic oxides are acidic?
2

c.
Determine the position of the elements of the given stem in the periodic table. 
3

d.
Which element above has the most metallic characteristic - logically analyze it. 
4

Answer to the question no. 30
eq \o((,a) 18. 

eq \o((,b) The oxides which react with water and form acids are called acidic oxides. 

The non-metallic oxides react with water and form acids. The oxides of non-metals depend on the oxidation number, they will form “ic” or “us” acids by the reactions with water. The reaction is – 

SO2 + H2O (( H2SO3
SO3 + H2O  (( H2SO4
eq \o((,c) The position of an element can be determined by its electron configuration. 

The number of electrons in the outermost shell of the electron configuration indicates the group number of the element, and the number of the shell indicates the period. 

The electron configuration of the elements given in the stem are provided below – 

	      shell 

element
	K (n = 1)
	L (n = 2)
	M (n = 3)

	B(5)
	2
	3
	

	N(7)
	2
	5
	

	Ne(10)
	2
	8
	

	Al(13)
	2
	8
	3

	P (15)
	2
	8
	5

	Ar (18)
	2
	8
	8


From the table, it can be observed that B has the outermost shell L (n=2) which contains 3 electrons. So the position of B is period, 2, group IIIA. N has the outermost shell L (n=2) containing 5 electrons, so the position of N is period 2, group VA. 

Ne has the outermost shell L (n=2) containing 8 electrons, so the position of Ne is period 2, group 0.

Al has the outermost shell M (n=3) containing 3 electrons, so the position of Al is period 3, group IIIA.

P has the outermost shell M (n=3) containing 5 electrons, so the position of P is period 3, group VA.

Ar has the outermost shell M (n=3) containing 8 electrons, so the position of Ar is period 3, group 0. 

eq \o((,d) In a period, the elements at the left portion are generally metals and the metallic characteristics decrease from left to right, and in a group, the metallic characteristics decrease from bottom to top.

In a group, when we travel from top to bottom, there is addition of energy shells, so the electrons are positioned further from the nucleus. So the bigger-sized atoms can participate in chemical reactions easily by donating the electrons. It is an indication of metal characteristic. On the other hand, in a period, when we travel from left to right, there is no addition of energy shells, but the number of protons in the nucleus and the number of electrons increase. So the attraction between the nucleus and the electrons increase and there by decrease the atomic radius. The outermost shell electrons are attracted by nucleus strongly, so it becomes harder to remove the electrons. This indicates non-metallic characteristic. 

Among the given elements, Ne and Ar are inert gases. Among the other elements, N is at the most right position and at the highest position of group VA. So it is the most non-metallic element of the group VA. On the other hand, Al is at the most left position and it is the 2nd element of the group IIIA, so it is the most metallic in nature. 

eq \o((((((,Ques.(31) X,Y and Z have consecutive atomic numbers. From the electronic configuration, it is seen that X and Y have the same number of electrons in the 4th energy shell. X has atomic number of 35. 

a.
Write down the periodic law of Mendeleev. 
1

b.
Why Si does not form ionic bonds?
2

c.
Determine the position of Z in the periodic table. 
3

d.
Analyze the order of atomic size of X, Y and Z. 
4

Answer to the question no. 31
eq \o((,a) The physical and chemical properties of the elements repeat periodically with their atomic number.

eq \o((,b) Si has the atomic number of 14. The electron configuration of Si is 2,8,4.

We know that Ionic bonding is a type of chemical bond that involves the electrostatic attraction between oppositely charged ions. 

In order to fulfill the octet by Si, it has to donate or receive 4 electrons, which requires a huge energy and is impossible. So Si always forms covalent bonds by electron sharing instead of Ionic bond. 

eq \o((,c) The atomic number of X is 35. X, Y and Z have consecutive atomic number, so Z is Rb. 

The atomic number indicates the identity of the element. The electron configuration indicates its position in the periodic table. The number N of the outermost energy shell indicates its period and the number of electrons in the outermost shell indicates its group. 

Z has the electron configuration as shown – (table) 

	      shell
element
	K (n =1)
	L (n = 2)
	M(n = 3)
	N(n=4)
	O(n=5)

	Rb (37)
	2
	8
	18
	8
	1


Electronic configuration of Rb

From the electron configuration, it is seen that its outermost shell is O(N=5). So it is in period 5. Again, there is 1 electron in the outermost shell, so it is of group IA. 

eq \o((,d) X, Y and Z have the atomic number of 35,36 and 37 respectively. We know that the atomic size decreases as we travel from left to right in a period, and increases as we travel from top to bottom in a group. Here, the element with the atomic number 36 is Kr, which is an inert gas. So the elements with the atomic number 35 and 36 are of period 4. So X has greater atomic size than that of Y. again Z has atomic number of 37, so it is at group IA of period 5. So it is bigger in atomic size than the element Y of group zero of period 4. 

eq \o((((((,Ques.(32) From the electron configuration, it is found that Y has fulfilled octet. Z has the same number of electrons, the number of electrons needed by X to fulfil the octet. Y is of 4th period. 
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a.
What is octet? 
1

b.
Why Cl is called a halogen? 
2

c.
Describe the nature of bonding of X with Ca. 
3

d.
Logically describe whether X, Y and Z are of the same period. 
4

Answer to the question no. 32
eq \o((,a) The stable set of eight electrons in the outermost shell of the elements is called octet. 

eq \o((,b) The elements of group 7 (F, Cl, Br, I, At) are called halogens. Halogen means sea salt producer. The main sources of the elements of the group are sea water salts. F, Cl, Br and I can form sea salt, so they are called halogens. 

eq \o((,c) The atomic number of X is 35. It is Br. It forms ionic bond with Ca. 

In the reaction, the positions of the reactant elements affect the nature of the reaction. Ca is in group IIA of the 4th period, while Br is in group VIIA of the 4th period. So the CaBr2 compound is an ionic compound. 

When Ca and Br come into contact, Ca donates 2 electrons and becomes positive ion to achieve the electron configuration of the nearest inert gas Ar. The reaction – 

Ca ( 2e– ( Ca2+
The donated electrons are received by 2 Br atoms, each of which receives 1 electron to achieve the electron configuration of the nearest inert gas Kr. The reaction – 

2Br + 2e– ( 2Br–
So in the oxidation-reduction reaction between Ca+2 ion and Br– ion, the ions bond with each other and form CaBr2. 

Ca2+ + 2Br– ( CaBr2
eq \o((,d) X, Y and Z are not of the same period. 

The number of protons in the nucleus indicates the identity of the element. Every element has a specific and exclusive number of protons. In the stem, the given elements of the atomic number 35,36 and 37are Br, Kr and Rb respectively. The position of an element in the periodic table can be determined and explain by its electron configuration. 

Br has the atomic number of 35, so it has 35 electrons. Its electron configuration is – 

Br(35) – 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p5
The principal quantum number is 4, so its period is 4. There are 7 electrons in the outermost shell, so its group is VIIA, and the electron configuration of the outermost shell is not (n-1)d1–10 ns1–2 , so it is in subgroup A. 

So, Br is at group VIIA of the 4th period. 

Kr has the atomic number of 36, so it has 36 electrons. Its electron configuration is – 

Kr(36) – 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6
From the electron configuration, it is clear that Kr is at group zero of the 4th period. 

Rb has the atomic number of 37, so it has 37 electrons. Its electron configuration is – 

Rb(37) – 1s2 2s2 2p6 3s2 3p6 3d10 4s2 4p6 5s1
From the electron configuration, it is clear that Kr is at group IA of the 5th period. 

The three elements have different principal quantum number (A), so they are not at the same period. 

eq \o((((((,Ques.(33) X is an element of group VI. It is polymorphous and shows changeable valency. It is used in vulcanizing. The element positioned exactly earlier to it is Y. 

a.
What is the group of Br?
1

b.
Why Cl cannot substitute F from metallic fluoride? 
2

c.
How the X2– is formed in the compound? Write down with equations. 
3

d.
X is more acidic than Y – analyze. 
4

Answer to the question no. 33
eq \o((,a) VII. 

eq \o((,b) F2 is the strongest oxidizing agent, while Cl is much weaker oxidizing agent. F can react with the chlorides, bromides and iodides of any metal and form free Cl, Br and I:

2NaCl + F2 ( 2 NaF + Cl2
Similarly, Cl can free Br and I from the bromides and iodides of any metal. But cannot substitute F- from metallic fluoride. 

2KI + Cl2 ( 2KCl + I2
KF + Cl2 (  No reaction

eq \o((,c) In order to obtain the stable electron configuration, the elements try to fulfill the octet by donating or receiving electrons in the outermost shell. 

X is of group VI and it can show polymorphous characteristic. So we can say that it is S. 

As there are 6 electrons in the outermost shell of S, it shares or receives 2 electrons to fulfil the octet and obtain the electron configuration of the nearest inert gas Ar. It becomes S2– ion. 

S + 2e–  ( S2–

eq \o((,d) From the stem, the acidity of X and Y, i.e. S and P can be understood from their types of oxides. 

P2O5 reacts with water and forms weak phosphoric acid, while it forms phosphate salt and water when reacts with base. 

P2O5 + 3H2O = 2H3PO4
SO3 reacts with water and forms strong acid sulfuric acid. It also reacts with base NaOH and forms sodium sulfate salt and water. 

SO3 + H2O  = H2SO4
Again, observing the relative position of the two elements of 3rd period, we can understand that X is more acidic as it is situated at right position of Y.

The acidic oxide of P is P4O10, which reacts with hot water and forms phosphoric acid. 

P4O10 + 6H2O = 4H3 eq \o(+5,P)O4
The oxidation number of the central atom P of phosphoric acid is +5. 

On the other hand, the acidic oxide of S is SO3, which reacts with water and forms sulfuric acid. 

SO3 + H2O = H2SO4
The greater is the oxidation number of the central atom of the oxi-acids, the more acidic it is. As the oxidation number of the central atom S of sulfuric acid is greater (+6) than the oxidation number of the central atom P of phosphoric acid, S is more acidic. 

eq \o((((((,Ques.(34)
i.
56Ba

ii.
28Ni

iii.
30Zn+2
a.
What is the type of Si?
1

b.
Why the size of the atom decreases as we go from left to right in a period? 
2

c.
In i, determine the number of electrons in P shell have less than N shell of the element. 
3

d.
The specialty of an element doesn’t depend on the number of electrons, but depends on atomic number – justify from ii and iii. 
4

Answer to the question no. 34
eq \o((,a) Metalloid. 

eq \o((,b) When we go from left to right in a period, the number of electrons increases, but there is no addition in energy shells. And due to the increase of protons in the nucleus and electrons in the outermost shell, the electrons are attracted more strongly towards the nucleus. So the atomic size decreases. 

eq \o((,c) The electron configuration of Ba is 2, 8, 18, 18, 8, 2. 

So, 

The number of electrons in K(n=1) shell = 2

The number of electrons in L(n=2) shell = 8

The number of electrons in M(n=3) shell = 18

The number of electrons in N(n=4) shell = 18

The number of electrons in O(n=5) shell = 8

The number of electrons in P(n=1) shell = 2

So, there are (18-2)=16 electrons less in P shell than N shell. 

eq \o((,d) Ni has the electron configuration of 1s2 2s2 2p6 3s2 3d8 4s2; it is a d block element because the last electron entered in the d orbital. Also, it is a transition element, because in its ion (Ni+2), the d orbital is partially full. 

Because of this electron configuration, it shows following characteristics – 

i.
Changing valency. 

ii.
Formation of colorful compounds. 

iii.
Formation of complex compounds. 

iv.
Working as catalyst. 

On the other hand, Zn+2 has the electron configuration as shown – 

Zn2 + (30) ( 1s2 2s2 2p6 3s2 3p6 3d10
As Zn+2 is an ion of Zn and it has completely full d orbital, it is not a transition element. So it doesn’t show the characteristics of transition elements. 

So we found that Ni(28) and Zn+2(30) have the same number of electrons (28), but they do not have the same characteristics. So we can conclude that the specialty of an element doesn’t depend on the number of electrons, but depends on atomic number. 

eq \o((((((,Ques.(35) ACO3 + 2HCl ( ACl2 + B + H2O; here A is an element but B is a compound. 

a.
What gas is formed by the reaction of carbonate salts with HCl?
1

b.
What do you mean by transition elements? 
2

c.
Explain the activity order of the reaction with water of the 3 elements from the non-metallic group of the first compound of the product. 
3

d.
From the product, analyze the identification test of the B compound with equation. 
4

Answer to the question no. 35
eq \o((,a) CO2
eq \o((,b) The elements of group-3 to group-11 in periodic table are known as transition elements. Transition elements have their own colors. They are used as metallic substances. They form ionic compounds by donating the electrons of outermost energy level.

eq \o((,c) The first non-metal element of the first compound of the product is Cl. It is a member of group 17. The other three members of this group (from top) are F, Cl and Br. The order of reacting with water of them is F>Cl>Br. 

F reacts with water intensely and forms hydrogen fluoride and oxygen. 


2H2O + 2F2 = 4HF + O2 

Cl reacts with water and gives this reversible reaction. 


2Cl2 + 2H2O (((((((( 2HOCl + HCl

If we keep them for a long time, this reaction occurs. 


2HOCl ( 2HCl + O2
So the overall reaction is 2Cl2 + 2H2O = 4HCl + O2. 

Br dissolves in water and give the following reaction, which does not proceed further. 


H2O + Br2 (((((((( HOBr + HBr

eq \o((,d) B is CO2 gas. In order to identify it, we use lime water. In a test-tube, some lime water is taken and CO2 gas is driven through. First the lime water becomes opaque, because of the formation of precipitated Calcium carbonate.

CO2 + Ca(OH)2 ( CaCO3 + H2O
But if we drive excessive CO2 through the solution, it becomes clear, because of the formation of Calcium bi-carbonate. 

CaCO3 + H2O + CO2 ( Ca (HCO3)2
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eq \o((((((,Ques.(36) 
	 eq \s(108,5) B
	 eq \s(140,7) N
	 eq \s(20.18,10) Ne

	 eq \s(20.98,13) Al
	 eq \s(30.0,15) P
	 eq \s(39.9,18) Ar


a.
How many elements are there in the 3rd period? 
1

b.
Explain the inert nature of the elements of the zero group. 
2

c.
Determine the position of the elements shown in the table. 
3

d.
Which of the elements contain greater metallic characteristics – explain logically. 
4

Answer to the question no. 36
eq \o((,a) 8 elements.

eq \o((,b) In the elements of the zero group, there are 2 electrons in the outermost shell of Helium and there are 8 electrons in the outermost shells of the other elements. Outermost shell is filled with electron. Therefore, they don't want to exchange or share electrons. Thus they become inert. 

 Super tips: For answering Application and Higher Ability (
eq \o((,c) Describe the method of determining the position of an element in the periodic table on the basis of electron configuration. 

eq \o((,d) Discuss – the metal characteristic of the elements is a periodic characteristic. 

eq \o((((((,Ques.(37) These are the electron configuration of some sample elements – 

A ( 2,8,8,2

B ( 2,8,5

C ( 2,8,7

a.
When was the periodic table published first? 
1

b.
Explain the position of the alkaline earth base metals in the group IIA. 
2

c.
How can the element A can achieve inert nature of the nearest inert gas? Explain with figure. 
3

d.
Which one will be greater in size between A and B? analyze logically. 
4

Answer to the question no. 37
eq \o((,a) In the year 1869. 

eq \o((,b) The group of an element is determined on the basis of the number of the electrons in the outermost energy shell. In the case of alkaline earth base metals, they have 2 electrons in the outermost shell. Therefore they are in the group IIA. 

 Super tips: For answering Application and Higher Ability (
eq \o((,c) Describe the process of obtaining inert nature of the elements. 

eq \o((,d) Discuss – atomic radius is a periodic characteristic. 

eq \o((((((,Ques.(38)
	
	Be
	
	
	
	
	
	
	
	
	
	
	
	
	
	F
	

	Na
	
	
	
	
	
	
	
	
	
	
	
	Al
	
	
	
	Ar

	
	
	
	
	
	
	
	
	
	
	Cu
	
	
	
	
	
	


a.
How many groups are there in the periodic table? 
1

b.
Al2O3 is an amphoteric oxide – explain. 
2

c.
Which element is most active, which one is least active, which one is not active at all – explain with reactions. 
3

d.
In which element, the oxide is acidic, in which one the oxide is basic, in which one the oxide is amphoteric – explain with reactions. 
4

Answer to the question no. 38
eq \o((,a) 18 principal groups. 

eq \o((,b) The oxide which reacts with both bases and acids and produces salt and water in both cases is called an amphoteric oxide. 

Al2O3 reacts with acid and base and forms salt and water. 

Al2O3 + HCl = 2AlCl3 + 3H2O (proof of base nature)

Al2O3 + NaOH = 2NaAlO2 + H2O (proof of acid nature)

 Super tips: For answering Application and Higher Ability (
eq \o((,c) Explain the change of the activity of nature of the elements when we move from left to right in a period or from top to bottom in a group in the periodic table. 

eq \o((,d) Discuss the characteristics of the acidic oxides and amphoteric oxides. 

eq \o((((((,Ques.(39) In order to understand the periodic characteristics of the elements, Moumita organized a small portion of the periodic table as below: 

              Atomic size decreases 

	11P
	13Q
	35R

	19X

	37Y


a.
Who developed a periodic table on the basis of atomic mass? 
1

b.
Metallic oxides are basic, but non-metallic oxides are acidic – explain. 
2

c.
What is the nature of the oxide of Q? explain. 
3

d.
Analyze the reason of any error occurred in the given table. 
4

Answer to the question no. 39
eq \o((,a) Russian scientist Mendeleev. 

eq \o((,b) Acids and bases react with each other and forms salt and water. Metallic oxides react with acid and form salt and water, so they are basic. 

Non-metallic oxides react with base and form salt and water, so they are acidic. 

 Super tips: For answering Application and Higher Ability (
eq \o((,c) Why Al2O3 is an amphoteric oxide? Explain. 

eq \o((,d) Discuss the position of Br in the periodic table. 

eq \o((((((,Ques.(40) 

	Element
	A
	B
	C

	Atomic number
	16
	13
	7


a.
What is the group of Ba? 
1

b.
Ionic compounds are soluble in water – explain. 
2
c.
Which one is bigger in size between A and C? explain why. 
3

d.
Analyze the nature of the oxides of A, B and C. 
4
Answer to the question no. 40
eq \o((,a) IIA. 

eq \o((,b) In polar solvents, polar compounds are soluble and in non-polar solvents, non-polar compounds are soluble. Water is a polar solvent. Ionic compounds are formes due to exchange of electrons. Therefore they generate ions, and show polar characteristics. That’s why ionic compounds are soluble in water. 

 Super tips: For answering Application and Higher Ability (
eq \o((,c) Atomic radius is a periodic characteristic – explain. 

eq \o((,d) When we move from left to right in a period, the metal characteristic gradually decreases – prove from the oxide characteristic of the elements in any period. 

eq \o((((((,Ques.(41) A portion of the periodic table is provided here - 

	
	
	
	
	
	
	F
	

	Na
	Mg
	Al
	Si
	P
	S
	Cl
	Ar

	
	
	
	
	
	
	Br
	

	
	
	
	
	
	
	I
	

	
	
	
	
	
	
	
	


a.
Which is the group of K? 
1

b.
Explain the position of P in the periodic table. 
2

c.
Prove the change of atomic size of the elements in any period. 
3

d.
In the mentioned group, analyze the order of activity by reaction with H2O. 
4

Answer to the question no. 41
eq \o((,a) IA. 

eq \o((,b) The group number of an element is determined by the number of electrons in the outermost shell, and the period number is determined by the number of shells. In case of P, the electronic configuration is 2, 8, 5. It has 3 shells and there are 5 electrons in the outermost shell. Therefore it is situated at group VA, 3rd period. 

 Super tips: For answering Application and Higher Ability (
eq \o((,c) Atomic radius is a periodic characteristic – explain with examples. 

eq \o((,d) Analyze the activity of the elements of the 3rd period by the reactions with H2O. show the reactions. 
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Knowledge based Question - Answers  


Ques-1. Who developed the periodic table first? 

Ans. Russian scientist Mendeleev. 

Ques-2. How many groups are there in the periodic table? 

Ans. 18. 

Ques-3. What are the horizontal rows in the periodic table? 

Ans. Periods. 

Ques-4. What are the vertical columns in the periodic table? 

Ans. Groups. 

Ques-5. Where is Rb situated? 

Ans. In group IA. 

Ques-6. What is the group of Ne, Ar? 

Ans. Group zero. 

Ques-7. What is the group of F, Cl, Br? 

Ans. Group VIIA. 

Ques-8. What is the nature of metallic oxides? 

Ans. Basic. 

Ques-9. What is the nature of non-metallic oxides? 

Ans. Acidic. 

Ques-10. What happens to the metal characteristic when we move from left to right in a period? 

Ans. Decreases. 
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Comprehension based Question s - Answers  


Ques-1. Why it was needed to organize the elements in a form of table? 

Ans. There are similarities between the characteristics of several elements. Therefore, if we organize the elements with same nature in the same group, we can get an idea about the characteristics when we observe a particular element if we know the group of the element. Therefore it was a useful idea to organize the elements in a table. 

Ques-2. Explain the position of 12X and 20Y in group 2. 

Ans. The group of an element is determined on the basis of the electron configuration of the outermost shell. There are 2 electrons in the alkaline earth metals’ outermost shells. Therefore they are positioned in the group 2. 

Ques-3. Why the group 17 elements are called halogens? 

Ans. Halogen means sea salt producer. In sea water, Cl, Br and I are found. Again, there is similarity between the sodium salt of F and NaCl. Therefore the four elements are called halogens. 

Ques-4. Explain the position of P in the periodic table. 

Ans. The group of an element is determined on the basis of the electron configuration of the outermost shell. In case of P, the electron configuration is 2, 8, 5. It has 3 shells and there are 5 electrons in the outermost shell. Therefore it is situated at group VA, 3rd period. 

Ques-5. Why the valency of the group 1 elements is 1? 

Ans. The number of electrons an element can exchange or share is the valency of the element. 

There is only one electron in the outermost shell of the group 1 metals. Therefore in chemical reactions, they give away 1 electron and obtain inert electron configuration. So their valency is 1. 

Ques-6. Explain the position of H in the periodic table. 

Ans. H can be positioned in group 1, or 17. It has 1 electron in the outermost shell, therefore it can be positioned in group 1. Moreover, it is the former element to inert element He and shows non-metallic characteristics as the group 17 elements. Therefore we find logic of positioning H in group 1 or 17. 

Ques-7. Explain why the ionic compounds are soluble in water. 

Ans. In polar solvents, polar ionic compounds are soluble and in non-polar solvents, non-polar compounds are soluble. Water is a polar solvent. Ionic compounds are formed due to exchange of electrons. Therefore they generate ions, and show polar characteristics. That’s why ionic compounds are soluble in water. 

Ques-8. Why the acidity of SO3 is greater than Cl2O7?

Ans. When we move from left to right in the periodic table, the acidity of the oxides increases. 

S and Cl are positioned in the 3rd group of the periodic table, and Cl is situated at the right portion. Therefore, the oxide of Cl i.e. Cl2O7 is more acidic than the oxide of S, i.e. SO3. 
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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. Analyze – in the periodic table, one element occupies only one position. 

Ques-2. Explain how the elements are organized in the periodic table. 

Ques-3. Analyze – the elements with the atomic numbers 11, 12, 13 are positioned in the same period. 

Ques-4. Determine the position of N and Na on the basis of electronic configuration. 

Ques-5. Explain with example – what is the relation between the electronic configuration of an element and the group of it? 

Ques-6. Give logics in support or against – in the periodic table, the elements of the same period have same characteristics. 

Ques-7. Discuss the main problems of the modern periodic table.

Ques-8. Explain the inert nature of the inert gases. 

Ques-9. Explain – how can the concept of the period and group can be obtained from electron configuration. 

Ques-10. Explain – why the elements want to obtain the electron configuration of the nearest inert gas. 

Ques-11. Explain with example – an atom changes due to the change in the proton number. 

Ques-12. Analyze the effect of the increment of the atomic number on melting point, boiling point and density. 

Ques-13. Explain the significance of the periodic table to have clear knowledge about the elements. 

Ques-14. There are 15 elements in the 3rd group of the 6th period – explain. 

Ques-15. The elements of the same group are same in characteristics and mass – analyze. 

Ques-16. Are the elements of the group 11 and 12 of the 5th period transition elements? Answer logically. 

Ques-17. What can be concluded from the electron configuration of the 1st element of 4th period? 

Ques-18. Explain how the atomic size is changed in the same group. 


(
Periodic table – in order to show the similarities between the changes of the physical and chemical characteristics of the elements, they are organized in several horizontal rows and vertical columns. This table is called periodic table. 

(
Characteristics of modern periodic table – in the modern periodic table, there are 7 periods and 18 groups. 

(
Characteristics of the periods – 

i.
In a period, the characteristics of the elements develop gradually when we move from left to right. 

ii.
Every period is distributed from group 1 at the left to group 18 at the right. 

iii.
In the first period, there are only 2 elements. In the 2nd and 3rd periods, there are 8 elements in each. In the 4th and 5th periods, there are 18 elements in each. In the 6th period, there are 32 elements. The 7th period is incomplete up until now. 

(
Characteristics of the group – 

i.
The characteristics of the elements are dependent on their group. In the same group, there are similarities between the physical and chemical natures of the elements, although they change in different order from top to bottom. 

ii.
In a group, the number of electrons in the outermost shell of an element is same as the group number of the element.  

iii.
The elements positioned between group I and group II are called transition elements. 

(
Basis of periodic table – the principal basis of the periodic table is electron configuration. The atomic number of an element is equal to its number of electrons.

(
Transition elements – the elements with some special characteristics along with more than valency are called transition elements. In the periodic table, IB, VIII and from IIIB to VIIB – this total of 7 groups (also sup-groups) contain the transition elements. They all are metals. 

(
Lanthanide series – in the 6th period, 15 elements from La to Lu are called the lanthanide series. In the sub group IIIB of the 6th period, the 14 other elements are positioned in the position of La. But all of the 14 elements are shown at the bottom of the periodic table with the actinide series. 

(
Actinium series - in the 7th period, 15 elements from Ac to Lr are called the lanthanide series. In the sub group IIIB of the 7th period, the 14 other elements are positioned in the position of Ac. But all of the 14 elements are shown at the bottom of the periodic table with the Lanthanide series.

(
Intra-transition elements – in the periodic table, the 30 elements of the lanthanide and actinide series are called intra-transition elements. The 28 elements other than the first elements of the Lanthanide and Actinide series are shown separately at the bottom of the periodic table. 

(
Important reactions of the chapter: 

i.
At the addition of sodium oxide with water, sodium hydroxide is formed which is a strong base. 


Na2O + H2O = 2NaOH

ii.
In the reaction of aluminium oxide with hydrochloric acid, the salt aluminium chloride and water are formed. 


Al2O3 + HCl = 2AlCl3 + 3H2O

iii.
The salt sodium aluminate and water is formed by the reaction between aluminium oxide and caustic soda solution. 


Al2O3 + 2NaOH + H2O = 2NaAl(OH)4
iv.
Sodium silicate salt and water is formed by the reaction between silica and the strong base caustic soda. 


SiO2 + 2NaOH = Na2SiO3 + H2O

v.
A weak acid, phosphoric acid is formed due to the reaction between phosphorus penta-oxide and water. 


P2O5 + 3H2O = H3PO4
vi.
Sulfur tri-oxide easily reacts with water and forms strong sulfuric acid. 


SO3 + H2O = H2SO4
vii.
Magnesium doesn’t react with cold water, but reacts with boiling water and forms magnesium hydroxide and hydrogen gas. 


Mg + 2H2O ( (100 degree Celsius) Mg(OH)2 + H2
(
The reaction of water with halogens: 

i.
F reacts with water intensely and forms hydrogen fluoride and oxygen. 


2H2O + 2F2 = 4HF + O2
ii.
Cl doesn’t react with water quickly. Therefore, due to addition of heat in water, Cl reacts with water and forms hydrochloric acid and oxygen. 


2Cl2 + 2H2O  ((((((( 2HOCl + HBr


2HOCl ( 2HCl + O2
iii.
Br and I dissolve in water and give the following reactions, which do not proceed further. 


H2O + Br2  ((((((( HOBr + HBr


H2O + I2 ((((((( HOI + HI

Application and higher ability:


 
The characteristics of the periodic table


 
Basis of the periodic table


 
Determination of the position of an element from the electron configuration 



The periodic characteristics of an element


Reaction between the compounds formed from the elements of the same group with diluted acid 



Suggestion         Multiple Choice Creative Questions    
	
	Question Number

	(((
	3-4, 12, 15, 24, 30, 34, 36, 43, 45-47, 56, 59, 67, 77, 84, 88, 91, 93, 94, 97, 105, 107, 112, 114, 120, 121, 122, 123, 127, 129, 139, 142, 145, 148, 149, 150, 156, 157, 162, 163, 175-176, 181-182, 186, 191, 193, 195, 196, 200, 205, 206, 212, 218-219, 220-221, 224-225, 223-234, 236, 247-248, 249, 265, 267

	((
	2, 5, 21, 23, 25, 27, 31, 42, 49, 58, 61, 64, 71, 72, 79, 90, 98, 101, 103, 115, 116, 133-134, 135, 137, 152, 154, 155,160, 161, 166, 167, 179-180, 192, 197, 198, 203, 204, 210, 211, 226-227, 240, 242-244, 246, 250, 251, 264



Suggestion         Essay-Type Creative Questions    
	Question types
	Question Number

	Knowledge Based
	Practice part 1, 2, 3, 4, 8, 11, 12, 13, 14, 17, 20, 21, 25, 34, 29, 32and SURE 12 part 2, 6, 5, 8, 10

	Conception Based
	Practice part 1, 3, 4, 9, 10, 11, 13, 14, 19, 21, 22, 25, 29, 34 and SURE 12 part 1, 2, 4, 8

	Application Based
	1.
Explain how the elements are organized in the periodic table. 

2.
Determine the position of N and Na on the basis of electronic configuration. 

3.
Discuss the main problems of the modern periodic table.

4.
There are 15 elements in the 3rd group of the 6th period – explain. 

5.
What can be concluded from the electron configuration of the 1st element of 4th period? 

6.
Explain how the atomic size is changed in the same group.

	Higher Skill-Based
	1.
Analyze – the elements with the atomic numbers 11, 12, 13 are positioned in the same period. 

2.
Give logics in support or against – in the periodic table, the elements of the same period have same characteristics. 

3.
Explain – why the elements want to obtain the electron configuration of the nearest inert gas. 

4.
Analyze the effect of the increment of the atomic number on melting point, boiling point and density. 

5.
Explain the significance of the periodic table to have clear knowledge about the elements. 

6.
The elements of the same group are same in characteristics and mass – analyze. 
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In the year 1869 Russian scientist Dmitri Mendeleev and German scientist J. Lothar Meyer individually published a table in an attempt to contain the elements with similar properties in the same group. This is known as the Periodic Table in chemistry. Later with the discovery of atomic number the corrected form of periodic table was established. From the periodic table we can get a clear idea about the different elements and the compounds made from these elements, which has made the study of chemistry easier and attractive.
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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.
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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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 Read all the relevant information attentively. It will enhance your



          ability in answering similar but more important questions. 
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Classworks promote higher thinking and to-the-point answering. 



          Practise the questions attentively.
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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.







Super Tips at a glance
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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 



          exclusive questions and answers. So, practice them with proper attention.
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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 



          exclusive questions and answers. So, practice them with proper attention.
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Pay your earnest attention to the topic-related information for 



          making your concept clear
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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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You can get common the knowledge and comprehensive type



        questions in exam. So read again and again these questions.
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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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Answer these questions yourself. See the super tips



          which will help you to answer the questions easily.
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Comprehension based Questions-Answers
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To appear at the exam. on mobile use POLE Apps for Multiple Choice Questions.
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Knowledge based Question-Answers












