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HINTS & SOLUTIONS
p-Block Elements
[Set-1]
SECTION-A
1. (iii): The basic structural unit of silicates is SiO} in which silicon atom is bonded to four oxygen

atoms in tetrahedron fashion.

2. (iii): Be2C and ALC; both gives methane on hydrolysis

Be,C + 4H,0—»2Be(OH), + CH,

Al,C, +12H,0——> 4AIl(OH), +3CH,
3. (iii): Graphite is the most stable form of carbon at 25°C and the standard state.
4. (i): BoHs has a bridged structure in which eac

5. (iv): Inorganic benzene or Borazole or Borazine is onic and isostructural with

organic benzene.
Asbestos is type of silicate

Tincal is a mineral called b

water which releases H* ions
(OH), +H"

8. (iii): In BCls, the sicleways overlapping involving vacant 2p orbital of B and fully filled 4p orbital of
Br is not very effective. So, the availability of empty atomic orbital on boron is more. Hence, the

Lewis acid strength order is
BF; < BCls < BBr3

(ii) In this reaction, boron is using one empty 2p orbital to accept electron pair from NHs. Hence, its

hybridsation changes from sp? to sp3.
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10.

11.

12.

13.

():
Cl Cl Cl
N N\ /
Al Al
SN N
CI CI Cl
Each Al is bonded to 4 Cl atoms, has a covalence of 4. Also, each Al is sp3 hybridised.

(i) 3BFs+ 6LiH — B,Hs + 6LiF

(i) SiO, + 6HF — H, [SiFe] + 2H,0

OR
(i) In diamond, each C atom is sp3 hybridised and is linked atoms in a
tetrahedral fastion. This structure extends in space an: d. t ensional network

of carbon atoms. The directional covalent bonds ar
(ii) Boron is unable to form BF,” due to, ; itals. Boron can show a
maximum covalence of four and cannot

(i) BCls is more stable than TICl

octet means less ght electrons around the central atom or compound in which the central atom

can expand its octet by using empty d-atomic orbitals. For example, in BFs;, boron has ony six

electrons around it. Si can expand its octet by using empty d-orbitals.
(ii) Yes, both are electron deficient

In BCl;, B has only six electrons and can accept one electron pair in its empty 2p-orbitals.
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14.

15.

In SiCly, Si has eight electrons and has an empty d-orbital, so it can expand its octet by accepting
electron pair. But in fact, silicon does not accept two more Cl- ions to form SiCI;~ due to large size of

Cl and weak Si - Cl bond.
(i) SiOz2reacts with NaOH to form sodium silicate

SiO, + 2NaOH —— Na,SiO, + H,O

acidic oxide

(ii) COis areducing agent and reduces ZnO to Zn
CO+ZnO——>CO, +Zn

COis used as a reducing agent in the extraction of metals.

(iii) Sion heating with CH;Cl at high temperature in t dichlorodimethyl

silane.

Si+2CH,Cl—S—(CH,),SiCl,

(i) Dilute NaOH on reaction wit hich helps in the opening of blocked

drain.
2Al + 2NaOH + 2H

(i) Diamond has rk structure in which each carbon atom is tetrahedraly

t, diamond is very hard and is used as an abrasive.

+2 oxidation state increases due to ineffective shielding of the
valence y the intervering d and f orbitals. So, in lead the ns electrons are more tightly held

than np electron: Pb shows + 2 oxidation state and form PbCl,.

(i) X— NaBiO7
Y - H;BOs
Z — BxO3

Na,B,0, + 2HCI + 5H,0 ——> 2NaCl + 4H,BO,

@ ) )
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(b) H;BO; —55—HBO, +H,0
)

2HBO, ——=-—B,0, + H,0
2)
(i) (a) Bisextremely small in size. The sum of the first three ionization enthalpies is very high and
this cannot be compensated by hydration enthalpy in aqueous medium or lattice enthalpy in the solid

state. Hence, B3+ ion does not exist.

(b) Due to large size, silicon cannot complete the octet via prn-pr k ormation. Hence, silicon

does not form graphite like structure
OR

(i) (a) Diborane, B.Hs has a structure with two d

B - H bonds are the normal 2 electron-2-centre co

hydrogen. The electron deficiency is present in t of the molecule. The multicenter

orm boric acid and liberates hydrogen gas

Z — 2BH;.CO

4BF, +3LiAlH, — 2B,H, +3LiF + 3AIF,
(X) (Y)

B,H, +2CO——2BH,.CO
(Y) adduct

B,H, +30, — B0, +3H,0
(Y)
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