CBSE CLASS XII Chemistry
The Solid State
	One mark questions with answers

	Q1. Name the type of structure possessed by a unit cell of CsCl. 

	Ans1. CsCl possesses BCC structure. 

	Q2. Although pure silicon is an insulator, then how does it behave as a semi-conductor on heating? 

	Ans2. As the conductivity of semiconductors increases on heating. 

	Q3. For tetrahedral co-ordination, what should be the range of radius ratio r+/r- value? 

	Ans3. For a tetrahedral void r+/r- = 0.225. 

	Q4. Which type of crystals exhibit piezo-electricity? 

	Ans4. Crystals in which dipoles align themselves in an ordered manner under the influence of an applied electric field, exhibit piezoelectricity. 

	

	Two mark questions with answers

	Q1. Copper crystallises in face-centred cubic lattice and has a density of 8.930 g mol-3 at 293 K. Calculate the edge length of unit cell. [At. mass of Cu = 63.5 a.m.u, Avogadro's constant NA = 6.02 x 1023]. 

	Ans1. Density = Mass of unit cell/Volume of unit cell
8.93 = (4 x 63.5)/(a3 x 6.02 x 1023).
a3 = 47.24 x 10-24 
a = 3.6 x 10-8 cm. = 360 pm. 

	Q2. The edge length of NaCl unit cell is 500 pm. What is the density of NaCl in g/cm3?
[NA = 6.02 x 1023, Na = 23.0, Cl = 35.5 a.m.u.] 

	Ans2. d = (4 x 58.5)/[6.02 x 1023 x (500 x 10-10)3]
= 3.12 g/cm3. 

	Q3. A solid AB has NaCl structure. If the radius of cation A+ is 300 pm, calculate the maximum possible value of the radius of the anion B-. 

	Ans3. For NaCl type of structure (r+/r-) lies between 0.414 and 0.732.
(300pm)/(0.414) > r- > 300/0.732 = 724.63 pm > r- > 409.83 pm. 

	

	Three mark questions with answers

	Q1. An element of atomic mass 98.5 g mol-1 occurs n FCC structure. If its unit cell edge length is 500 pm and its density is 5.22 g cm-3, what will be the value of Avogadro's constant? 

	Ans1. N = (4 x 98.5)/[5.22 x (500 x 10-10)3]
= 6.023 x 1023. 

	Q2. Cr has mono atomic body-centred cubic structure. Its cell edge is 400 pm. What is its density? [Atomic mass of Cr = 52 g mol-1, NA = 6.023 x 1023] 

	Ans2. d = (2 x 52)/[6.023 x 1023 (400 x 10-10)3]
= (2 x 52 x 10)/(6.023 x 64) = 2.697 g cm-3. 

	Q3. The edge length of the unit cell is 408 pm. Its density is 10.6 g cm-3 predict whether the metal X is body-centred or  face centred  or simple cubic. [Molar mass of metal X = 107.9 g, NA = 6.023 x 1023] 

	Ans3. Z = (d x N x a3)/M
= [10.6 x 6.023 x 1023 x (408 x 10-10)3]/107.9 = 4
Therefore it is a f.c.c. crystal. 

	Q4. The unit cell of an element of atomic mass 96 and density 10.3 g cm-3 is a cube with edge length of 314 pm. Find the structure of the crystal lattice. (Simple cubic, FCC or BCC). [NA = 6.023 x 1023] 

	Ans4. Z = (d x N x a3)/M
= [10.3 x 6.023 x 1023 x (314 x 10-10)3]/96 = 2
Therefore it is a BCC crystal. 

	

	Five mark questions with answers

	Q1. Explain why?
(i) Conductivity of metals decreases with increase in temperature.
(ii) Conductivity of semiconductors increases with increase in temperature. 

	Ans1. (i) The conductivity of metals is due to the migration of free mobile electrons under the influence of applied potential  difference. This migration of electrons is hindered to some extent by the lattice vibrations. At low temperature, lattice vibrations are quite insignificant, and as such metals are excellent electric conductors at low temperature. But with the rise of temperature lattice vibrations increases due to thermal energy and as such migration of electrons is hindered. Therefore, electrical conductivity of metals decreases with rise in temperature.
(ii) Electrons and holes produced by the ionisation or defects contribute to the electronic conduction of semiconductors. Unlike metals, the conductivity of semiconductors increases with increase in temperature. This can be explained as follows. In semiconductors electrons are bound rather tightly to local centres at room temperature. When temperature is raised these electrons are freed and are now able to move through the crystal. The higher the temperature, the greater the number of electrons freed. Due to greater number of free electrons the conductivity increases even though lattice vibrations offer more resistance at the higher temperature. 

	Q2. What is the difference between Schottky and Frankel defect? 

	Ans2. 
Serial no. 
Schottky defect 
Frankel defect 
1. 
It decreases the density of the crystal. 
It does not decrease the density of the crystal. 
2. 
It occurs in compounds with high Co-ordination number. 
It occurs in compounds with low number. 
3. 
It occurs in compounds in which cations and anions are of similar size. Examples: NaCl, KCl, KBr, CsCl. 
It occurs in compounds in which cations and anions differ in their size to a large extent. Examples: ZnS, AgCl, AgBr, Agl. 



