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211107

M. Sc. (Fourth Semester) Examination, June 2021

CHEMISTRY

SOLID STATE CHEMISTRY

Paper : Second (MCH-512)

Time Allowed : Three hours

Maximum Marks : 42

ŸÊ≈U — ‚÷Ë ÃËŸÊ¥ πá«UÊ¥ ÁŸŒ¸‡ÊÊŸÈ‚Ê⁄U „U‹ ∑§ËÁ¡∞– •¢∑§Ê¥ ∑§Ê Áfl÷Ê¡Ÿ πá«UÊ¥ ∑§ ‚ÊÕ ÁŒÿÊ ¡Ê ⁄U„UÊ „ÒU–

Note: Attempt all three sections as directed. Distribution of marks is given with sections.

πá«U-•

Section-A

(flSÃÁŸDÔU ¬˝‡Ÿ) |&v=|

(Objective Type Questions)

ŸÊ≈U — ‚÷Ë ¬˝‡ŸÊ¥ ∑§ ©UûÊ⁄U ŒËÁ¡∞– ¬˝àÿ∑§ ¬˝‡Ÿ v •¢∑§ ∑§Ê „ÒU–

Note: Attempt all questions. Each question carries 1 mark.

1. ‚„UË ©UûÊ⁄U ∑§Ê øÿŸ ∑§ËÁ¡∞ó

Choose the correct answer :

(i) ∆UÊ‚ ¬˝ÊflSÕÊ •Á÷Á∑˝§ÿÊ ◊¥ ∑§ÊÒŸ-‚Ë Á∑˝§ÿÊÁflÁœ MgO ÃÕÊ Al
2
O

3 
∑§Ë •Á÷Á∑˝§ÿÊ ‚ MgAl

2
O

4 
∑§ ÁŸ◊Ê¸áÊ ∑§Ê √ÿÄÃ

∑§⁄UÃË „ÒUó

(a) ◊ÁŸπ •Á÷Á∑˝§ÿÊ

(b) ∞⁄UÊÁ◊∑§ •ÊÿŸ •Á÷Á∑˝§ÿÊ

(c) flÒªŸ⁄U •Á÷Á∑˝§ÿÊ

(d) ÁflÁ≈ª •Á÷Á∑˝§ÿÊ

In a solid state reaction which mechanism describe the reaction between MgO and Al
2
O

3
 for the

formation of MgAl
2
O

4
 :

(a) Mannich reaction

(b) Aromic ion reaction

(c) Wagner reaction

(d) Wittig reaction
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(ii) ÃÊ¬◊ÊŸ Á¡‚¬⁄U ¬ŒÊÕ¸ ∑§Ë øÊ‹flÃÊ •ŸãÃ „UÊ ¡ÊÃË „ÒUó

(a) ∑˝§Ê¢ÁÃ∑§ ÃÊ¬

(b) ÁŸ⁄¬ˇÊ ÃÊ¬

(c) •ÊÒ‚Ã ÃÊ¬

(d) Á∑˝§S≈U‹Ë∑§⁄UáÊ ÃÊ¬

The temperature of which conductivity of material becomes infinite is called :

(a) Critial temperature

(b) Absolute temperature

(c) Mean temperature

(d) Crystalization temperature

(iii) ∆UÊ‚ ◊¥ Á⁄UÁÄÃ ŒÊcÊ Á∑§‚∑§Ê ©U¬-¬˝∑§Ê⁄U „ÒUó

(a) Á’ãŒÈ •¬ÍáÊ¸ÃÊ

(b) ⁄UπÊ •¬ÍáÊ¸ÃÊ

(c) •ÊÿÃŸ •¬ÍáÊ¸ÃÊ

(d) ‚Ã„U •¬ÍáÊ¸ÃÊ

Vacancy defect in solid is sub type of :

(a) Point imperfection

(b) Line imperfection

(c) Volume imperfection

(d) Surface imperfection

(iv) º˝fl Á∑˝§S≈U‹ ∑§ ¬˝∑§Ê‡ÊËÿ ªÈáÊ Á∑§‚∑§Ë ÁŒ‡ÊÊ ¬⁄U ÁŸ÷¸⁄U ∑§⁄UÃ „Ò¥Uó

(a) flÊÿÈ

(b) ∆UÊ‚

(c) ¬˝∑§Ê‡Ê

(d) ¡‹

The optical properties of liquid crystal depend on the direction of :

(a) Air

(b) Solid



(c) Light

(d) Water

(v) AgBr ◊¥ ¡Ê‹∑§ òÊÈÁ≈U ∑§Ê ∑§„UÃ „Ò¥Uó

(a) ‡ÊÊ≈U∑§Ë òÊÈÁ≈U

(b) »˝§ã∑§‹ òÊÈÁ≈U

(c) œÊÃÈ ’„ÈU‹ÃÊ òÊÈÁ≈U

(d) œÊÃÈ ãÿÍŸÃÊ òÊÈÁ≈U

In AgBr lattice defects are known as :

(a) Schottky defects

(b) Frankel defects

(c) Metal excess defects

(d) Metal deficiency defects

(vi) ∞∑§ ∆UÊ‚ •flSÕÊ ∑§ Á‹∞ ÄÿÊ ‚àÿ fl„UË „ÒUó

(a) ©UŸ∑§Ê ÁŸÁ‡øÃ •Ê∑§Ê⁄U fl •ÊÿÃŸ „UÊÃÊ „ÒU

(b) ©UŸ∑§Ê ÉÊŸàfl ©UìÊ ∞fl¢ ‚¢¬Ë«UÿÃÊ ∑§◊ „UÊÃË „ÒU

(c) ©UŸ∑§ •áÊÈ •Ê¬‚ ◊¥ ©UìÊ •Ê∑§cÊ¸áÊ ’‹ „UÊÃÊ „ÒU

(d) ©UŸ∑§Ê flÊc¬ ŒÊ’ ©UìÊ „UÊÃÊ „ÒU

Which is not true about th solid state :

(a) They have define shape and volume

(b) They have high density and low compressibility

(c) They have high attractive force among molecules

(d) They have high vopoure pressur

(vii)∑§ÊÒŸ ‚’‚ ∑§∆UÊ⁄U ÿÊÒÁª∑§ „ÒUó

(a) CaO

(b) MgO

(c) BaO

(d) BeO

From which hard compound :

(a) CaO

(b) MgO
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(c) BaO

(d) BeO

πá«U-’

Section-B

(‹ÉÊÈ ©UûÊ⁄UËÿ ¬˝‡Ÿ) z&w=vÆ

(Short Answer Type Questions)

ŸÊ≈U — ‚÷Ë ¬Ê°ø ¬˝‡ŸÊ¥ ∑§ ©UûÊ⁄U ŒËÁ¡∞– ¬˝àÿ∑§ ¬˝‡Ÿ w •¢∑§Ê¥ ∑§Ê „ÒU–

Note: Attempt all five questions. Each question carries 2 marks.

ß∑§Êß̧-I

Unit-I

2. ∆UÊ‚ •flSÕÊ •Á÷Á∑˝§ÿÊ ¬⁄U Á≈Uå¬áÊË Á‹Áπ∞–

Write notes on solid state reaction.

•ÕflÊ

Or

‚„U •flˇÊ¬áÊ ÄÿÊ „ÒU?

What is co-precipitation?

ß∑§Êß̧-II

Unit-II

3. ŸÊÚŸ S≈UÊÚÿÁ∑§ÿÊ◊≈˛UË ¬⁄U Á≈Uå¬áÊË Á‹Áπ∞–

Write notes on Non-Stoichiometry.

•ÕflÊ

Or

Colour centres ¬⁄U Á≈Uå¬áÊË Á‹Áπ∞–

Write notes on colour centres.

ß∑§Êß̧-III

Unit-III

4. Super conductors ÄÿÊ „ÒU, ‚◊¤ÊÊßÿ–

Explain the super conductors.
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•ÕflÊ

Or

Semiconductors ∑§Ê ‚◊¤ÊÊßÿ–

Explain the Semiconductors.

ß∑§Êß̧-IV

Unit-IV

5. ∑§Ê’¸ œÊÃÈ•Ê¥ ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞–

Discuss the organic metals.

•ÕflÊ

Or

∑§Ê’¸ÁŸ∑§ ∆UÊ‚Ê¥ ∑§Ê ‚◊¤ÊÊßÿ–

Explain the organic solids.

ß∑§Êß̧-V

Unit-V

6. º˝fl Á∑˝§S≈U‹Ê¥ ∑§ •ŸÈ¬˝ÿÊª Á‹Áπ∞–

Write applications of liquid crystals.

•ÕflÊ

Or

New Materials ¬⁄U Á≈Uå¬áÊË Á‹Áπ∞–

Write notes on New Materials.

πá«U-‚

Section-C

(ŒËÉÊ¸ ©UûÊ⁄UËÿ ¬˝‡Ÿ) z&z=wz

(Long Answer Type Questions)

ŸÊ≈U — ‚÷Ë ¬Ê°ø ¬˝‡ŸÊ¥ ∑§ ©UûÊ⁄U ŒËÁ¡∞– ¬˝àÿ∑§ ¬˝‡Ÿ z •¢∑§Ê¥ ∑§Ê „ÒU–

Note: Attempt all five questions. Each question carries 5 marks.

ß∑§Êß̧-I

Unit-I
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7. ∆UÊ‚ •flSÕÊ •Á÷Á∑˝§ÿÊ ∑§Ê ¬˝ÊÿÊÁª∑§ •äÿÿŸ ‚◊¤ÊÊßÿ–

Discuss experimental procedure to sxtudy solid state reactions.

•ÕflÊ

Or

∆UÊ‚ ¬˝ÊflSÕÊ ∑§Ë ⁄UÊ‚ÿÊÁŸ∑§ ’‹ ªÁÃ∑§Ë Á∑˝§ÿÊÁflÁœ ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞–

Discuss kinetics of solid state reaction.

ß∑§Êß̧-II

Unit-II

8. Á’ãŒÈ ŒÊcÊ ÃÕÊ ⁄UπÊ ŒÊcÊ ◊¥ •Ê¬‚ ◊¥ ÁflÁ÷ãŸÃÊ ‚◊¤ÊÊßÿ–

Differentiate between point and line defects.

•ÕflÊ

Or

‡ÊÊÚ≈U∑§Ë ÃÕÊ »˝¥§∑§‹ ŒÊcÊ ∑§Ë ™§c◊ÊªÁÃ∑§Ë ‚◊¤ÊÊßÿ–

Explain the thermodynanics of Schottky and Frenkel defect formation.

ß∑§Êß̧-III

Unit-III

9. ’Òá«U Á‚fÊãÃ ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞–

Explain the Band theory.

•ÕflÊ

Or

•ÊÚå≈UË∑§‹ ªÈáÊ ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞ ÃÕÊ ©U¬ÿÊª Á‹Áπ∞–

Explain the optical properties and its applications.

ß∑§Êß̧-IV

Unit-IV

10. ∑§Ê’¸ÁŸ∑§ •Êfl‡Ê SÕÊŸÊãÃ⁄UáÊ ‚¢∑È§‹ ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞–

Explain the organic charge transfer complex.

•ÕflÊ

Or

flÒlÈÃ ‚ÈøÊ‹∑§ ∆UÊ‚ ∑§ ’Ê⁄U ◊¥ Á‹Áπ∞ ÃÕÊ •ŸÈ¬˝ÿÊª ‚◊¤ÊÊßÿ–
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Write about electrically conducting solids. Give example and application.

ß∑§Êß̧-V

Unit-V

11. º˝fl Á∑˝§S≈U‹Ê¥ ∑§Ë √ÿÊÅÿÊ ∑§ËÁ¡∞–

Discuss the liquid crystals.

•ÕflÊ

Or

º˝fl Á∑˝§S≈U‹Ê¥ ∑§ ÁflÁ÷ãŸ Á‚fÊãÃÊ¥ ∑§Ê ‚◊¤ÊÊßÿ–

Explain the various theories of liquid crystal theory.
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