Solutions

(1) Electronic configuration of Florine is following –

F = 1s2 2s2 2p5

Hence each Florine atom contains 7 (2s2 2p5) valence electron. So, molecule F2 contains 14 valence electrons.

Lewis structure of F2 – 
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(2) HF is the strongest bond among all. Electronegativity plays a role with the size concept. As you go down a group, size of element increases and the bigger the element, the less "tightly" it can hold onto the hydrogen. For going across the periodic table, the trend does go that the more electronegative the atom, the stronger the acid, but that is because across a row, the size of the elements is hardly changing (they have the same n). 
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(3) Bond length is defined as the average distance between nuclei of two bonded atoms in a molecule.

Bond length is directly related to the size of an atom. In a group, the size of atom increases as we move down the group because additional shell get added around the nucleus and the outermost orbital gets far away from the nucleus.

In a period, the size of atom decreases as we move from left to right because additional electron gets added to the nucleus and the attraction of nucleus to electrons increases. Hence, the size of atom contracts.

Fluorine is present in Group 17 and period 2.

Oxygen is present in Group 16 and Period 2.

Nitrogen is present in Group 15 and Period 2.

Hence the increasing order of bond length is – 

N2 < O2 < F2


(4) It is not necessary that if the net charge on a molecule is zero, must the formal charge on every atom in the molecule equal zero because net charge on molecule is different thing and formal charge is just imaginary thing (calculated by formula).

Here is a counter-example for the same – 

Ozone (O3) is a molecule whose net charge is zero but the formal charge of the central oxygen is +1 here – 

Formal charge in central O = valence electron −1/2*bonding electron −non-bonding electron 
=6−1/2*6−2=+1


(5) If X has one lone pair in the molecule XBr4, then total valence electrons in X must be 6 because one lone pair contains 2 electrons and 4 electrons are shared with 4 Br atoms. 
Hence X can be any element in Group 16.

For example – SBr4, SeBr4 etc. 
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(6) CH4 has sp3 hybridization. So, its geometry is Tetrahedral and since there is no lone pairs on C. So, shape is also Tetrahedral.

NH3 has sp3 hybridization. So, its geometry is Tetrahedral but since there is 1 lone pair on N, shape is Trigonal Pyramid.

H2O has sp3 hybridization. So, its geometry is Tetrahedral but since there are 2 lone pairs on O, shape is Bent.


(7) Dipole moment for CN- is not zero since there is a huge difference in electronegativity of C and N. 

Dipole moment for CH3Br is not zero also since CH3Br is not a symmetric figure and there is difference in electronegativity of Br and C also.


(8) Heptane, CH3(CH2)5CH3 – Between 86.2 and 142, although it should be closer to the lower end. 

Ethanol, CH3CH2OH – Between 25 (it is a liquid at room temp) and 60.1, probably closer to the higher end. 

2-octanone, CH3CO(CH2)5CH3 – About half-way between 100 and 156.
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