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1.

(UNIT-1: METALLURGY )

EVALUATE YOURSELF

Write the equation for the extraction of silverby leaching
with sodium cyanide and show that the leaching prass
IS a redox reaction.

Magnesite (Magnesium carbonate) is calcined tobtain
magnesia, which is used to make refractory brickS\'rite
the decomposition reaction.

Using Ellingham diagram (fig 1.4) indicate the dwest
temperature at which ZnO can be reduced to Zinc metl
by carbon. Write the overall reduction reaction at this
temperaturef

Metallic sodium”is“extracted: by the electrolysi®f brine
(ag. NaCl). After electrolysis the electrolytic saltion becomes
basic in nature. Write the possible electrode reamins.

EVALUATION

Choose the Best Answer

1.

Bauxite has the composition

(@) ALOs(b) Al,O3.nH,O (c) Fe03.2H,O (d) None of these
Roasting of sulphide ore gives the gas (A). 62 colourless
gas. Aqueous solution of (A) is acidic. The gasifA)

(a) CQ (b) SQ (c) SQ (d) H:S

Which one of the following reaction represeialsinations?

(@) 2Zn + Q - 2Zn0O (b) 2ZnS + 39— 2Zn0O + 2SQ
(c) MgCGO; - MgO + CQ (d) Both (a) and (c)

The metal oxide which cannot be reduced to ngtabrbon is
(a) PbO (b) AIO; (c) ZnO (d) FeO
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5.  Which of the metal is extracted by Hall-Herquibcess?
(a) Al (b) Ni (c) Cu (d) Zn
6. Which of the following statements, about the aadage of
roasting of sulphide ore before reduction is no¢®
(@) AG:° of sulphide is greater than those for,@8d HS
(b) AG. is negative for roasting of sulphide ore to oxide
(c) Roasting of the sulphide to its oxide is thermodawyizally
feasible.
(d) Carbon and hydrogen are suitable reducing agemts fo
metal sulphides.
7. Match items in column - | with the items of cwlo - 11 and
assign the correct code.

Column-I Column-II
A | Cyanide process (1) Ultrapure Ge
B | Froth floatation precesst” “ (i) Dressing of ZnS
C | Electrolytic reduction (i) Extraction of Al
D | Zone refining (iv)] Extraction of Au
(v) | Purification of Ni

A | B|C | B
(@] () | (i) | () [(iv)
(b) | (i) | (iv) | (v) | (i)
()| (v) | (i) | (i) | (1)
()| () | () | () [(v)
8. Wolframite ore is separated from tinstone bygtueess of
(PTA MQ, MAR 20)

(a) Smeting (b) Calcination

(c) Roasting (d) Electromagnetic separation
9.  Which one of the following is not feasible?

(@) Zng + CU'ag) » CUg) + Z1(ag)

6
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10.

11.

12.

13.

14.

15.

16.

17.

(b) Cus) + Zr"ag) — ZN(y) + CU'ag)

() Cus + 2Ag (aq) ~ Ags) + CU(ag

(d) Fgey+ CU" (ag) » Cug) + FE” (ag)

Electrochemical process is used to extract

(@) Iron (b) Lead (c) Sodium (d) silver
Flux is a substance which is used to convert

(a) Mineral into silicate

(b) Infusible impurities to soluble impurities

(c) Soluble impurities to infusible impurities ()l of these
Which one the following ores is best conceatrdty froth —
floatation method?

(a) Magnetite (b) Hematite (c) Galena (d¥<irite

In the extractioniof aluminuium from alumina dgctrolysis,
cryolite is addedio

(a) Lower the melting point of alumina

(b) Remove impurities from alumina

(c) Decrease the electrical conductivity

(d) Increases the rate of reduction

Zinc is obtained from ZnO by

(a) Carbon reduction (b) Reduction using silver
(c) Electrochemical process  (d) Acid leaching
Cupellation is a process used for the refimhg

(a) Silver (b) Lead (c) Copper (d) iron
Extraction of gold and silver involves leachingh cyanide
ion. Silver is later recovered by (NEET-2017)
(a) Distillation (b) Zone refining

(c) Displacement with zinc (d) liquation
Considering Ellingham diagram, which of theldwiing
metals can be used to reduce alumina?  [(N\I==gE2exks)
(a) Fe (b) Cu (c) Mg (d) Zn
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18. The following set of reactions are used imnef Zirconium

Zr (impure)+21, O ¥'Q Zrl, This method is known is
Zrl, O°C Zr (pure) + 2L,

(a) Liquation (b) van Arkel process

(c) zone refining (d) Mond'’s process
19. Which of the following is used for concentrgtiore in

metallurgy?

(a) Leaching (b) Roasting

(c) Froth floatation (d) Both (a) and (c)
20. This incorrect statement among the following is

(a) Nickel is refined by Mond’s process

(b) Titanium is refined by Van Arkel’s process

(c) Zinc blende 1s concentrated, by froth floatatio

(d) In the metallurgy ©f gold, the metal is leadhath dilute

sodium chloride:solution
21. In the electrolytic refining of copper, whicmeo of the

following is used as anode?

(a) Pure copper (b) Impure copper

(c) Carbon rod (d) Platinum electrode
22. Which of the following plot gives Ellingham diam?

(@)AS Vs T (b)AG’Vs T (c)AG® Vs % (d) AG® Vs T?
23. In the Ellingham diagram, for the formation o&rbon

monoxide

AS) . . AG® ). .
(a) AT) IS negative (bE T jls positive
0
(c) ) IS negative
8
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24.

25.

26.

0

j is positive, after 70, G
AT

AG°
Which of the following reduction is not thernyodmically
feasible?

(a) Cr,0, + 2AI0 - AlLO,+2Cr
(b) Al,O,+2Cr0 3 Cr,O, + 2Al
(c) 3TiO, +4Al0 - 2A1,0, + 3Ti (d) none of these

Which of the following is not true with respeot Ellingham

diagram?

(a)Free energy, changes follow a straight line. Dewnat
occurs when there is a phase change.

(b)The graphsfer the formation of GOs a straight line
almost parallel to free energy axis.

(c) Negative slope of CO shows that it becomes moldesta
with increase in temperature.

(d)Positive slope of metal oxides shows that theibibtiees
decrease with increase in temperature.

(d) initially ( AT ) IS negative

ADDITIONAL QUESTIONS

The method of zone refining of metals is basedthe
principle of:

(a)Greater mobility of the pure metal than that of imfy.
(b)Higher melting point of the impurity than that otirp

metal.

(c)greater noble character of the solid metal thah dhéhe
impurity.

(d)Greater solubility of the impurity in the molteratt than
in the solid.
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27. Which of the following pairs of metal is puedl by
Van-Arkel method?
(a) Ga and In (b) Ni and Fe (c) Ag and Au (dhesite
28. Aluminium is extracted from alumina l6®s) by electrolysis
of molten mixture of?
(@) AlLO; + KF+NaAlFg (b) Al,O; + HF + NaAF,
(c) AlLO; + NagAlFs + Cakh  (d) Al,O; + Cak + NaAlF,
29. Assertion (A) :Pine Oil act as frothing agent in froth floation.
Reason (R)  :Sulphide Ores are concentrated by froth
floation method.
(@)If A and R both are correct and R is correct exalem
of A
(b)If A and R beth are correct and R is not correpiaxation
of A
(c) Assertion if'true bat Reasomis false
(d)Assertion if false but Reason is true
30. Zinc can be coated on iron to produce galvanisan but
the reverse is not possible it is because?
(a) Zn has lower melting point than iron
(b) Zn ha lower negative electrode potential tlian
(c) Zinc has higher negative electrode potentiahtiron
(d) Zinc is lighter than iron
31. Elements like silicon and Germanium to be uasd semi

conductor is purified by (PTA MQ)
(a) heating under vaccum (b) Van-Arkel Method
(c) zone refining (d) Electrolysis

32. Which method of purification represented by dueation?
Ti (impure)+ 2L, O Q. Til, O Ti (Pure)+ 2L,

(a) Cupellation (b) Zone refining

10
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(c) Van-Arkel method (d) Mond’s process

33. The process of converting hydrated alumina artbydrous
alumina is called. (PTA MQ)
(a) Roasting (b) Smelting
(c) Auto-reduction (d) Calcination

EVALUATION (BOOK BACK)

2, 3 and 5 Mark Question and Answers
1

What is the difference between minerals and or@s

What are the various steps involved in extractio of pure
metals from their ores?

What is the rele, of Limestone in the extractiomof Iron
from its oxide FeO4?

Which type of ores.can be concentrated by frotfloatation
method? Give two examples for such ores.
Out of coke and CO, which is better reducing agg for

the reduction of ZnO? Why? PTA MQ
Describe a method for refining nickel. (PTA MQ)

Explain zone refining process with an example ug the
Ellingham diagram given below. (PTA MQ, MAR 20)

8. (A) Predict the conditions under which

9.

(i) Aluminium might be expected reduce magnesia.

(i) Magnesium could reduce alumina.

(B) Carbon monoxide is more effective reducing age
than carbon below 983K but, above this temperature,
the reverse is true — Explain.

Give the uses of Zinc. (PTAMQ)

10. Explain the electrometallurgy of aluminium. [(AFEaN\Y{e]

11
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11. Explain the following terms with suitable examfe.

12.
13.

14.

15.

16.
17.

Give the basic requirement for vapour phase refing.

Describe the role of the following in the proas mentioned.
(i) Silica in the extraction of copper

(ii) Cryolite in the extraction of aluminum.
(i) lodine in the refining of Zirconium.
(iv) Sodium cyanide in froth floatation

Explain the principle of electrolytic refining with an
example. (PTA MQ)

The selection of reducing agent depends on the
thermodynamicCfactor. Explain.with an example.

Give the limitations epEllingham diagram.

Write a short note on electrochemical principle of
metallurgy.

ADDITIONAL QUESTIONS

2 and 3 Mark Question and Answers

1. Whatis Gangue? (PTA MQ)

2. Write a note on Gravity separation or Hydraulicwash.

3. Write a note on Leaching with an example.

4. What is Alkali Leaching? Give e.qg.

5.  What are the steps involved in extracting crudemetal
from concentrated ore?

6. What is roasting? (PTA MQ)

7. Define calcination. PTA MQ

12
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8. What is smelting?

9. What is auto reduction? Give e.g.
10. What is Ellingham Diagram?

11. Write the application of Ellingham diagram.

12. Explain refining process of metal by distillatbn method.
13. Explain liquation with an example.

14. Write the applications of aluminium.

15. Write the applications of Iron.

16. Write the uses of copper.

17. Write the applications of gold.

Five Mark Question and Answers

1. Explain froth flotation process. PTA MQ
2. Explain Magnetic Separation.

3. Explain the reduction of metal oxides in differat methods.

13
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1.

(UNIT~2: p-BLOCK ELEMENTS-[)

EVALUATE YOURSELF

Why group 18 elements are called inert gases? W& the
general electronic configuration of group 18 elemds.

EVALUATION

Choose the Best Answer

1.

An aqueous solution of borax is

(a) neutral (b)acidic (c) basic (d) amphiater
Boric acid is an acid because its molecule. (NEET)
(a) contains replaceabl€’ ibn (b) gives up a proton
(c) combines with proton to form water molecule

(d) accepts OHrom water, releasing proton.

Which among the following is not a borane?

(a) BBHe (b) BsHg (c) BsH1o (d) none of these
Which of the following metals has the largestirakance in
the earth’s crust?

(@) Aluminium (b) calcium (c) Magnesium (d) Soahiu
In diborane, the number of electrons that actouor
banana bonds is

(a) Six (b) two (c) four (d) three
The element that does not show catenation antbeg
following p-block elements is

(a) Carbon (b) silicon (c) Lead (d) germanium
Carbon atoms in fullerene with formulgy@ave

(a) sp hybidised  (b) sp hybridised  (c)*Spybridised
(d) partially sp and partially sphybridised

14

Kindly Send Me Your Key Answers to Our email id - padasalai.net@gmail.com


https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

www.Padasalai.Net www.Trb Tnpsc.Com

V" +2 Gem Chemistry - Vol. 1 (% 9080228421 Unit - 2

8.

10.

11.

12.

13.

14.

15.

Oxidation state of carbon in its hydrides

(a) +4 (b) -4 (c) +3 (d) +2

The basic structural unit of silicates [(NE=1D (AL NA®)
(@) (SIQ)*  (b) (SiQ)* (c)(SiO) (d) (SiOy)*

The repeating unit in silicone is

(@) SIQ (b) i
—Si—0O

R

(c) R—O0—SI—0 (d) —Si—O—0—R
| |
R R
Which of theSelis not a monomer for a high makr mass
silicone polymer?
(a) M&SICl . (b) PhSIC  (c) MeSICk  (d) Me,SiCl,
Which of the following is not $mybridised?
(a) Graphite  (b) Graphene (c) Fullerene (d) Dey
The geometry at which carbon atom in diamoedoanded to
each other is
(a) Tetrahedral (b) hexagonal (c) Octahedrah¢e of these
Which of the following statements is not cotPec
(a) Beryl is a cyclic silicate (b) M&iO, is an orthosilicate
(c) SiO" is the basic structural unit of silicates
(d) Feldspar is not aluminosilicate
AlR; is soluble in HF only in the presence of KF. Itlige to
the formation of (NEET)

(@) K,[AIFH ;| (b) K,[AIF] (c) AIH, (d) K[AIFH]

15
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16. Match items in column-I with the items of colottt and
assign the correct code.

Column-I Column-lII

A | Borazole 1 | B(OH)

B | Boric acid 2 | BNsHg

C | Quartz 3 | NgB;O05(0OH),8H,0

A B C D

(@) 2 1 4 3
(b) 1 2 4 3
(c) 1 2 4 3
(d) None of these

17. Duralumin is an alloy of
(@) Cu, Mn. (B) Cu, Al, Mg (c).Al, Mn (d) Al, CWMn, Mg
Solution: Alf95%, Cut-4%, Mn:0.5%, Mn — 0.5%
18. Thermodynamically the-most stable form of carlso
(a) Diamond (b) graphite (c) Fullerene (d) nohthese
19. The compound that is used in nuclear reac®raretective
shields and control rods is

(a) Metal borides (b) metal oxides
(c) Metal carbonates (d) metal carbide
20. The stability of +1 oxidation state increasethe sequence
(@ Al<Ga<In<T (b)M>In<Ga<A
) In<T<Ga<A (dGa<In<A<TI

ADDITIONAL QUESTIONS

Choose the Best Answer

21. In borax bead test which compound is formed?
(a) Double Oxide (b) Tetra borate
(c) Meta-borate (d) Ortho-borate

16
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22. The stability of +1 oxidation state increaséhia sequence:
(@) AlI<Ga<In<Tl (b) TI<In< Gac<Al
(c) In<Tl<Ga<AlI (d)Ga<In<Al<TI

23. Which one of the following anions is presentthe chain
structure of silicates?

(&) Si,0F (b) (Si,OF ), (c)(Si05),  (d) SiO;

24. Which of the following oxide is amphoteric?

(@) SIG (b) CG (c) SnQ (d) CaO

25. Which of these is not a manomer for a high ol mass
silicon polymer?

(@) MeSICk  (b) MeSICl, (c) MeSIiCl  (d) PhSIiCk

26. The oxidising power of oxo acids follows the e (I NN1®)
(@) HOX > HX®= HXO; > HXO,

(b) HXO, > HX @3> HXO, > HOX
(c) HXO; > HXO, > HXO, > HOX
(d) HOX > HXQ, > HXO3 > HXO,

27. Assertion : Aqueous solution of potash Alum is acidic.
Reason :Aluminium sulphate undergo hydrolysis.
(a)Both assertion and reason are true and reasoneis th

correct explanation of assertion
(b)Both assertion and reason are true but reasontighao
correct explanation of assertion
(c) Assertion is true but reason is false
(d)Both assertion and reason are false
28. Which of the following statement abowB®; is not correct?
(PTAMQ)
(a)lt is a strong tribasic acid
(b)It is prepared by acidifying an aqueous solutiobafax

17
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29.

(c) It is a layer structure in which planer BOnits are joined
by hydrogen bonds

(d)It does not act as proton donor but acts as a Lagwtkby
accepting hydroxyl ion

On hydrolysis Bigives Boric acid and converted to fluroboric

acid. The fluoroboric acid contains the specid(EENI®))

(a) H', F & BF; (b) H" & [BF,]

(c) [HBFg]" & F (dyH, B*&F

EVALUATION (BOOK BACK)

2, 3 and 5 Mark Questions and Answers

1.

© © N ©

Write a short note on anamolous properties of th first
element of p-block.

Describe brieflyg allotropism©in p-block elementswith
specific reference to*carbon.

Boron does not react directly with hydrogen. Sugest one
method to prepare diborane from BF.

Give the uses of Borax.

What is catenation? Describe briefly the catenan property
of carbon. (or) Write the conditions for catenation
(PTA MQ, MAR 20)

Write a note on Fisher tropsch synthesis.  [(HEAY\®)]
Give the structure of CO and CQ.
Give the uses of silicones.

AICl; behaves like a Lewis acid. Substantiate this
statement.

It forms addition compounds with ammonia phosprane
carbonyl chloride etc., So it behaves as Lewis Aéitl ..6NH ,.

18
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10. Describe the structure of diborane. (PTA MQ)

11. Write a short note on hydroboration.

12. Give one example for each of the following.
1) icosogens i) tetragen iii) prictogen iv) calcogen

13. Write a note on metallic nature of p-block elerants.

14. Complete the following reactions.
a.B(OH),+NH, -

b. Na,B,0,+H,SO,+H. 00 [
c.B,H,+2NaOH +2H,00 -
d.B,H . +CH . OH O -
e.BF, + 9H,0 Usls-

f. HCOOH + H.SO ; U3

9. SiCl, + NH, ' [

h. SiCl, + C,H.OH O [

i. B+NaOH [ [

j. HB,O O,
15. How will you identify borate radical? PTA MQ
16. Write a note on zeolites. PTAMQ

17. How will you convert boric acid to boron nitride? [(zdFAN\Y/®)

18. A hydride of 2 period alkali metal (A) on reaction with
compound of Boron (B) to give a reducing agent (C).
identify A, B and C.

19. A double salt which contains fourth period alkd metal
(A) on heating at 500K gives (B). Aqueous solutioof (B)
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gives white precipitate with BaC} and gives a red colour
compound with alizarin. Identify A and B.

20. CO s areducing agent, justify with an exampl{{(ZEAN\YI®]
ADDITIONAL QUESTIONS

2 and 3 Mark Question and Answers

1. 18"-group elements are called as inert gases. Why? &
the electronic configuration.

2.  Write the ores of Boron.

3.  Write the reduction of Boron trihalides.

4.  Write the action of oxygen with-boron-on heating
5. What is actign ofboron with acids and bases?
6. Write the usessof baren:

7. How borax is abtained from its ore?

8. What is the action of heat on borax?

9. Write the uses of Borax.

10. Write preparation of Boric acid.

11. What is the action of heat on Boric acid?

12. Explain the structure of Boric acid.

13. Write the uses of Boric acid.

14. Write the industrial manufacture of diborane?
15. What is inorganic benzene? How is it produce J(IENYI®))
16. Write the uses of Diborane?

17. Explain the preparation of boron trifluoride.

18. Give the uses of boron trifluoride.
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19. Explain McAfee process of preparation of Alumirum
chloride.

20. Write the uses of aluminium chloride.

21. Write the preparation of Alum. (PTA MQ)

22. What is Burnt alum? How is it prepared?

23. Write the uses of alum.

24. Graphite conducts electricity. Why?

25. What are carbon nanotubes?

26. What is producer gas?

27. What is water gas (or) Synthetic gas?

28. What is phosgene? How is it prepared?

29. Write the uses of carbon monoxide.

30. How silicic eSters are prepared?

31. Write the uses,of silicon tetra Chloride.

32. What are silicones? How is it prepared?

33. Explain the types of silicones.

34. What is water gas equilibrium? (PTA MQ)

35. There is only a marginal difference in decreada ionisation

enthalpy form Aluminium to Thallium — Explain. Why?

Five Mark Question and Answers

1.

Write the action of heat on diborane at differeh
temperature?

Write a note on Diamond.
Explain the carbon allotrope fullerenes.

Explain the types of silicates. (Any two types ay be
asked in board exam)
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1.

| UNIT - 3: p-BLOCK ELEMENTS-II '

EVALUATE YOURSELF

Write the products formed in the reaction of nitic acid
(both dilute and concentrated) with zinc.

EVALUATION

Choose the Best Answer

1.

In which of the following, Nklis not used?

(a) Nessler’s reagent

(b) Reagent for the analysis of IV group basiceabi

(c) Reagent for the analysis of Ill group basidical

(d) Tollen’s reagent

Which is true regarding nitrogen?

(a) Least electronegative element

(b) has low ionisation enthalpy than oxygen

(c) d-orbitals available

(d) ability to form peprtbonds with itself

An element belongs to group 15 and 3 rd peribdhe
periodic table, its electronic configuration wolne

(a) 18 2¢ 2p° (b) 1 25 2p°

(c) 1€ 25 2p° 38 3¢f (d) 1 25 2p° 3¢ 3p°

Solid (A) reacts with strong aqueous NaOH libartpa foul
smelling gas (B) which spontaneously burn in awirng
smoky rings. A and B are respectively.

(a) B(red) and PH (b) Py(white) and PH

(c) S and HS (d) R(white) and HS

In the brown ring test, brown colour of the risglue to

(a) a mixture of NO and NO (b) Nitroso ferrous sulphate
(c) Ferous nitrate (d) Ferric nitrate
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6. On hydrolysis, PGlgives
(a) HPG; (b) PH  (c) HPO, (d) POC}
7. PB,Og reacts with cold water to give
(a) HPG; (b) HuP,O7;  (c) HPQ (d) HPOy
8. The basicity of pyrophosphorous acid®Ds) is
(@) 4 (b) 2 (c) 3 (d)5
9. The molarity of given orthophosphoric acid swiatis 2M.
Its normality is
(a) 6N (b) 4N (c) 2N  (d) none of these
10. Assertion : Bond dissociation energy of fluorine is greater
than chlorine gas
Reason :Chlorine has more electronic repulsion than fhuri
(a)Both assertion and reason are true and reasoneis th
correct explanatien, ofsassetrtion.
(b)Both assertion ‘ané jreasenyare true and reasoneis th
correct explanation of assertion.
(c) Assertion is true but reason is false.
(d)Both assertion-and reason are false.
11. Among the following, which is the strongestdizing agent?

(a) Cb (b) R (c) B, (d) I,
12. The correct order of the thermal stability gflifogen halide
5 (PTAMQ)
(a) HI > HBr > HCI > HF (b) HF > HCI > HBr > HI
(c) HCI > HF > HBr > HI (d) HI > HCI > HF > HBr
13. Which one of the following compounds is notnfied?
(a) XeOR (b) XeQ (c) Xebk (d) Nek
14. Most easily liquefiable gas is
(a) Ar (b) Ne (c) He (d) Kr

15. XeFk on complete hydrolysis produces
(a) XeOR (b) XeOF, (c) XeG; (d) XeO
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16.

17.

18.

19.

20.

21.

22.

23.

On oxidation with iodine, sulphite ion is tréorsned to

(a) SO6~ (b) SO6™ (c) SQ (d) SQ*
Which of the following is strongest acid ama@ig

(a) HI (b) HF (c) HBr (d) HCI
Which one of the following orders is correct the bond
dissociation enthalpy of halogen molecules? [(NI==4])
(@ Br>1,>F>Cb (b) R>CL>Br >,
(c)L>Br,>ChL>F (d) Ch>Br>FkR >,
Among the following the correct order of agid
(a) HCIG, < HCIO < HCIG < HCIG,

(b) HCIO, < HCIO, < HCIO < HCIG

(c) HCIG; < HCIO, < HCIO, < HCIO

(d) HCIO < HCIQ < HCIO; < HCIO,

When copper is"heatedwithyeonc. HNiproduces

(@) Cu(NQ),, N@and.N@ 4 | (B),Cu(NQ),and N O

(c) Cu(NQ), and NQ (d) Cu(NQ), and NO

ADDITIONAL QUESTIONS

Which of the following species has a lineaas?

(@ NO» (b) O3 " (c) NO (d) SO,

Which of the following statement is incorrect?

(a)HF is a stronger acid than HCI.

(b)Among halide ions, iodide is the most powerful reidg
agent.

(c) Flurine is the only halogen that does not show raatsée
oxidation state.

(d)HOCI is a stronger acid than HOBr.

Which of the following order is correct for theond

dissociation energy of halogen molecules?

(a) FE>CL>Br>1, (b) Chb>Br>F> 1,

(c)Br,>1,>Ch>F d),>Br,>ChL>F,
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24. The correct geometry and hybridisation for Xafe?
(a) Trigonal Bipyramidal sjd (b) Octahedral, Sg

(c) Square Planar, ¥ (d) Planar Triangle sg®
25. The basicity of hypophosphorous acid is
(a) 1 (b) 2 () 3 (d) 4
26. Which of the following is caro’s acid? (PTA MQ)

(@) HS0s (b) H:S,0; (c) H.SG (d) H:SGs
27. The acid having O — O bond in its structure

(a) H2SO; (b) 06  (€) .05 (d) H:SOs

28. Formula for hyponitrous acid: (MAR 2020)
(@) HOONO (b) HoN,O,  (c) HNG, (d) HNG,
29. Match the following: (MAR 2020)

(1) Fluorine (i) Identification of coloured na¢ions
(2) Borax () Strong,oxidising agent

(3) Aluminiumi®i) Chalgogens Present in volcaaghes
(4) Sulphur (iv) Most.abundant element

(@) (1)1, (2)-(i), (3)-(1v), (4)-(1)
(b) (1)-ii, (2)-(1), (3)=(iv), (4)-(iii)
(€) (1)-iv, (2)-(iii), (3)-(1), (4)-(1)
(d) (D)1, (2)-(iv), (3)-(1), (4)-(iii)

EVALUATION (BOOK BACK)

2, 3 and 5 Mark Question and Answers

1. Whatis inert pair effect?

2. Chalcogens belongs to p-block. Give reason.

3. Explain why fluorine always exhibit an oxidationstate of -17?
4

Give the oxidation state of halogen in the foll@ing.
a) OF b) O,F5 C) Cleg d) 1,04
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5. What are interhalogen compounds? Give examples.
(PTAMQ)

6. Why fluorine is more reactive than other haloges?

7. Give the uses of helium.

8. What is the hybridisation of iodine in IF? Give its
structure.

9. Give the balanced equation for the reaction beteen
chlorine with cold NaOH and hot NaOH.

10. How will you prepare chlorine in the laboratory?

11. Give the uses of sulphuric acid.

12. Give a reasony to support that sulphuric acid isa
dehydrating ‘@gént. (PTA MQ)

13. Write the reason for the.anamolous behaviour dflitrogen.

14. Write the molecular formula and structural formula for
the following molecules.
(a) Nitric acid (b) Dinitrogen pentoxide
(c) Phosphoric acid (d) Phosphine

15. Give the uses of argon. (PTA MQ)

16. Write the valence shell electronic configuratio of group-
15 elements.

17. Give two equations to illustrate the chemical éhaviour
of phosphine. (PTA MQ)

18. Give a reaction between nitric acid and a basizxide.

19. What happens when PGlis heated?

20. Suggest a reason why HF is a weak acid, wherdarary

acids of all other halogens are strong acids.
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21. Deduce the oxidation number of oxygen in hypafbrous

acid-HOF.
22. What type of hybridisation occur in
(a) BrFs (b) BrF;

23. Complete the following reactions.
1. NaCl+MnO,+H SO, 0 -

2. NaNO, + HCI O [-
.10+ +H 'O

4.1,+S,050 0

5.P,+NaOH+H, 00 [ (PTAMQ)
6. AgNO, + PH, O [,

7. Mg + HNQ@mI.

8.KClO, O0'E

Hot cone

9.Cu+H,SO, 0 -
10.Sb+Cl, O >
11.HBr+H SO, 0
12.XeF, +H,00 -
13.XeOY +Mn? +H O O
14. XeOF, +Si0, 0 O
15. Xe +F, O 2P0,

ADDITIONAL QUESTIONS

2 and 3 Mark Question and Answers

1. Nitrogen has inert nature — Give Reason.
2.  Write the uses of Nitrogen.

3.  Write the preparation of ammonia.
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4. Explain the reduction property of ammonia.

5. Explain the reduction property of ammonia.

6. Write the structure of ammonia.

7. How nitric acid is prepared?

8. Explain the nitration reaction of nitric acid.

9. What is the action of copper with dil. HNQ and Con

HNO3?
10. Write the use of Nitric acid.

11. What is the oxidation number of nitrous oxideNfrite its
preparation.

12. Write the different allotropic forms of phosphaus
13. What is the @ctionh @offaifwithsphosphorus?

14. Explain phosphoruss powerful'reducing agentof) Write
the preparation of phosphine?

15. Write the uses of phosphorus.

16. Explain the reduction property of phosphine.

17. Write the uses of phosphine.

18. Write the preparation of phosphorus trichloride,

19. Write the uses of PGland PCE. PCls:

20. Write the preparation of phosphorus penta chlode.

21. Write the structures and basicity of HPO; and H;PO..
22. Explain the preparation of ortho phosphoric aail (HsPO,).

23. Prove ozone is powerful oxidising agent (or) we the
test to estimate ozone.

24. Write the uses of oxygen.
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25. Write the allotrope of sulphur.

26. Explain oxidizing property and reducing property of
sulphur dioxide.

27. \Write the uses of sulphur dioxide.

28. Prove that sulphuric acid is dibasic.

29. Write a test for detection of sulphuric acid.

30. Explain the preparation of chlorine.

31. How bleaching powder is prepared? (MAR 20)

32. Write the use of chlorine.

33. What is aqua regia? Write the action of aqua ig@a on gold.

34. The thermalgstability of hydrogen halides decrases along
the group why?

35. What is action of HF on glass? (or) Why HF carot be
stored in glass bottles?

36. Write the oxidising order of oxyacids of haloge.

37. Write the preparation of xenon fluoride compouns.

38. Write the uses of krypton.

39. Write the uses of xenon.

40. Write the uses of Radon.

41. What is the hybridisation in XeOR? Give its structure.

(PTA MQ)
42. Ozone (Q) acts as a powerful agent why?  [(MENYI6),
43. What type of hybridisation occurs in the followng

compounds?

a) BrFs b) IF;
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44. Nitrogen does not form any penta halides like
phosphorus why?

45. How is pure phosphine prepared from phosphoruacid?
(PTAMQ)

46. List any five compounds of Xenon and mention #type
of hybridisation and structure of the compounds?

47. Write the molecular formula and draw the strucure of
sulphurous acid and Marshall's acid. (MAR 20)

Five Mark Question and Answers

1. Explain Ostwald’s process of preparation of Nitic acid.
2. Explain the/manufaetureefgsulphuric acid by comact
process.

3. Explain the manufacture of chlorine by Deacon’grocess.
4.  Write the properties of interhalogen compounds.
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UNIT - 4: TRANSITION AND INNER TRANSITION
ELEMENTS

EVALUATE YOURSELF

1. Compare the stability of Nf* and Pt from their
jonisation enthalpy value.

2. Why iron is more stable in +3 oxidation state tan in +2
and the reverse is true for manganese?

EVALUATION

Choose the Best Answer

1. Sc (Z = 21) jsramtransition element but ZincH20) is not
because
(a)both S&* and zif* ions are colourless and form white
compounds.
(b)in case of Sc, 3d orbital partially filled but imZhese are
completely filled
(c)last electron as assumed to be added to 4s levalsm of
zinc
(d)both Sc and Zn do not exhibit variable oxidaticates
2.  Which of the following d block element has hélfed
penultimate d sub shell as well as half filled wake sub shell?

(a) Cr (b) Pd (c) Pt (d) none of these
3. Among the transition metals of 3d series, the tmat has
. . M2+
highest negatlvé A/I)
(@) Ti (b) Cu (c) Mn (d) Zn

4. Which one of the following ions has the same bbemof
unpaired electrons as present if{¥/
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(a) Tr* (b) FE* (c) Ni#* (d) Cr*
5. The magnetic moment of Kfrion is
(a) 5.92BM  (b) 2.80BM  (c) 8.95BM  (d) 3.90BM
6. Which of the following compounds is colourless?
(a) Fe* (b) Ti** (c) Cd* (d) Ni#*
7. The catalytic behaviour of transition metals atigkir
compounds is ascribed mainly due to
(a) their magnetic behaviour (b) their unfilleddbitals
(c) their ability to adopt variable oxidation &t
(d) their chemical reactivity
8. The correct order of increasing oxidizing povwethe series
(a) VO; < Cr,0 < MnQ, (b) Cr,O5 < VO, < MnQ,
(c) Cr,O7 < Min@; <VO, __ (d) MnO, <Cr,O> <VC,
9. The alloy of'copper that'contain.Zinc is
(a) Monel metal (b) Bronze (c) bell metal (d)dwa
10. Which of the following does not give oxygenhmating?
(@) K:CrO; (b) (NHi)2Lr0,  (c) KCIO; (d) Zn(CIGy),
11. In acid medium, potassium permanganate oxidmesic
acid to
(a) Oxalate (b) Carbon dioxide (c) acetate (atia acid
12. Which of the following statements is not true?
(a)on passing kb, through acidified KCr,O,; solution, a
milky colour is observed.
(b) Na&.Cr,0; is preferred over ¥Cr,O; in volumetric analysis
(c) K,Cr,0; solution in acidic medium is orange in colour
(d)K,Cr,0O; solution becomes yellow on increasing tHé P
beyond 7
13. Permanganate ion changes to ........... incaciddium
(@ MnQ~  (b) Mrf? (c) Mn** (d) MnG;
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14. A white crystalline salt (A) react with diluk¢Cl to liberate
a suffocating gas (B) and also forms a yellow pieaie.
The gas (B) turns potassium dichromate acidifieth vdil
H,SO, to a green coloured solution (C). Identify A, Bdab
are respectively.

(@) Na,SQ,,SQ .G S.), (b)NaSQ,SqQ,Cf S)),
() Na,$,SQ .G SQ), (dNa2,SO, ,SQ .G SQ,
15. MnO, react with Brin alkaline pH to give
(a) BrO; ,MnQ, (b) Br,,MnC: ™ (c) Br,, MnO, (d) BrO" ,MnG
16. How many moles of,lare liberated when 1 mole of
potassium dichromate react with potassium iodide?
(@)1 (b) 2 (€)3 (d) 4
17. The number of, mGlesvafyaeidified KMpQequired to
oxidize 1 molewof ferrous oxalate (F£L) is
(@) 5 (b) 3 (c) 0.6 (d)1.5
18. When a brown compound of Mn (A) treated with|HIC

gives a gas (B). The gas (B) taken in excess redatiisNH;
to give an explosive compound (C). The compoundBA,

and C are
(@) MnQ,, Cl,, NCl, (b) MnO, C}, NH,CI
(c) MngQy4, Cly, NCl; (d) MnG;, Cl,, NClI,
19. Which one of the following statements related taHanons is
incorrect?

(a) Europium shows +2 oxidation state.
(b) The basicity decreases as the ionic radius de@dasa
Pr to Lu.
(c) All the lanthanons are much more reactive than idium
(d)Ce"* solutions are widely used as oxidising agents in
volumetric analysis.
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20.

21.

22.

23.

24.

25.

Ans: (c) All the lanthanons are much more reactive
than aluminium
Which of the following lanthanoid ions is diagmatic?
(a) EW* (b) YB* (c) ce” (d) Snf*
Which of the following oxidation states is masimmon
among the lanthanoids?

(@) 4 (b) 2 (c) 5 (d) 3

Assertion : Ce"" is used as an oxidizing agent in volumetric
analysis.

Reason :Ce' has the tendency of attaining +3 oxidation
state.

(a)Both assertion and reason are true and reasoneis th
correct explanation of assertion.

(b)Both assertion ane, reasempare true but reasontithao
correct explanationrof assertion.

(c) Assertion is true but reason is false.

(d)Both assertion and reason are false.

The most common oxidation state of actinoic{{(GENYI®))

(a) +2 (b) +3 (c) +4 (d) +6

The actinoid elements which show the highestation

state of +7 are

(@) Np, Pu, Am (b) U, Fm, Th (c) U, Th, Md (d) B9, Lr

Which one of the following is not correct? [(GERVIS)

(a)La(OH) is less basic than Lu(OH)

(b)In lanthanoid series ionic radius of Iions decreases

(c)La is actually an element of transition metal serather
than lanthanide series

(d)Atomic radii of Zr and Hf are same because of lanttie
contraction.
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20.

27.

28.

29.

30.

31.

32.

33.

ADDITIONAL QUESTIONS

Which of the following shows maximum numberoafdation
states?

(@) Mn (b) V (c) Cr (d) Fe
Which one of the following characteristics bé ttransition
metal is associated with their catalytic activity?

(a) variable oxidation states (b) Colour of hyddaitens

(c) Paramagnetic behaviour (d) High enthalpy ofratation
The aqueous solution containing which one effdllowing
ions will be colourless?

(a) S¢* (b) Fe* (c) F&* (d) Mr?*

In which"of the following pairs both the ion® aoloured in
aqueous solution?

(a) S¢, CO** ") N&pCul Ee)Ni~*, Ti**  (d) S¢*, Ti**
(Atomic Number. Sc =21, Ti = 22, Ni = 28, Cu = % = 27)
Reason of Lanthanide contraction is-

(a) Decreasing nuclear charge (b) Decreasingrsageeffect
(c) Increasing nuclear charge

(d) negligible screening effect of y — orbitals

In the dichromate anion (©x)* (PTA MQ)
(@) 4 Cr— 0O bonds are equivalent

(b) 6 Cr— O bonds are equivalent

(c) All Cr— O bonds are equivalent

(d) All Cr — O bonds are non-equivalent

Chromyl chloride when dissolved in NaOH solntigives
yellow solution. The yellow solution contains

(a) Cr,0 (b) CrO7 (c) CrG (d) CrOs
Assertion : A small piece of Zinc dissolved in dilute nitric
acid but hydrogen gas is not evolved.
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Reason :HNO;is an oxidising agent and this oxidizes
hydrogen. (PTA MQ)
(a)Both Assertion and Reason is true. Reason is a&dorr
explanation for Assertion.
(b)Both Assertion and Reason is true. Reason is noeao
explanation for the Assertion.
(c) Assertion is correct but Reason is wrong
(d)Both assertion and Reason are wrong
34. Which of the following ions of salt is white aolour?
(PTAMQ)
(a) Cd* (b) Cu* (c) Co” (d) V**
35. For the four successive transition elements KGr, Fe &
Co) the stabilityaof +2 oxidation state will be than which

of the following ‘ordes? (PTA MQ)
(a) Fe > Mn > Co > Cr (b) Co>Mn>Fe >Cr
(c) Cr>Mn>Co > Fe (d)Mn>Fe>Cr>Co

36. The transition element which has only + 3 otafastate is:

(a) Ni (b) Mn (c) Cr (d) Sc
EVALUATION (BOOK BACK)

2, 3 and 5 Mark Question and Answers

1. What are transition metals? Give four example{(z¥sN\ie),
2. Explain the oxidation states of 4d series elemisn
3. What are inner transition elements?

4. Justify the position of lanthanides and actinide in the

periodic table. PTA MQ

5.  What are actinides? Give three examples.
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6. Why Gd**is colourless?

7. Explain why compounds of C@" are coloured but those
of Zn** are colourless.

8. Describe the preparation of potassium dichromat{zFA¥\Y{e)]

9. What is lanthanide contraction and what are theeffects
of lanthanide contraction? (PTA MQ)

10. Complete the following:

a) MnOF+H'0O?

b) C,HCH,D D,

c) MnO,+Fe* 00 ?

d) KMnO,O [ -

e) CrO%+F%H "0 [L?
f)  Na,CrQ +KCI'L L2

11. What are interstitial compounds? PTA MQ

12. Calculate the number of unpaired electrons in if*, Mn**
and calculate the spin only magnetic moment.

13. Write the electronic configuration of C&" and C&*.

14. Explain briefly how +2 states becomes more anchore
stable in the first half of the first row transition elements
with increasing atomic number.

15. Which is more stable? F& or Fe** - explain.

16. Explain the variation in E:/.3+/M .. 3d series.

17. Compare lanthanides and actinides. PTA MQ

18. Explain why Cr** is strongly reducing while Mr* is
strongly oxidizing. (PTA MQ)
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19. Compare the ionization enthalpies of first sees of the
transition elements.

20. Actinoid contraction is greater from element toelement
than the lanthanoid contraction, why?

21. Out of Lu(OH); and La(OH); which is more basic and why?
(PTA MQ)

22. Why Europium (I1) is more stable than Cerium (ll)?
23. Why do zirconium and Hafnium exhibit similar properties?

24. Which is stronger reducing agent Ct* or Fe**?

0 . . .
25. TheE_ .. .. value for copper is positive. Suggest a possible
reason for thiss

26. Predict which offthefollowing will be colouredin aqueous
solution Ti%*, V¥, s&*, CU", 'S¢, Fe¥*, Ni** and Co*.

27. Describe the variable oxidation state of 3d sels elements.

28. Which metal in the 3d series exhibits +1 oxidetn state
most frequently and why?

29. Why first ionization enthalpy of chromium is lover than
that of zinc?

30. Transition metals show high melting points why?

ADDITIONAL QUESTIONS

2 and 3 Mark Question and Answers

1. Write the common electronic configuration of dblock
and f-block element.

2. In 3d-series, the atomic radius does not decreadrom
Left to Right. Give reason.
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3. The atomic radius of 5d-series elements resembla&vith
4d-series elements. Why?
4. Define: Standard electrode potential of transibn metals
5. Explain Magnetic moment.
6. Whatis Zigler—Natta catalyst? How poly propylem polymer
IS obtained.
Write the properties of interstitial compounds.
Why d-block elements form co-ordination complex&?
Write the thermal decomposition of potassium disromate.
10. Potassium dichromate is a powerful oxidising amt in
acidic medium. Explain.
11. Write chromyl chlordeytestg(enwrite the tes for detection
of chloride ionsiin qualitative analysis. MAR 2020
12. Write the uses of potassium dichromate.
13. Explain the preparation of potassium permanganz.
(i) Ore: Pyrolusite (MnQ)
14. Draw the structure of permanganate ion.
15. What is the action of heat on potassium permaagate?
16. Write the oxidation states of Actinoides.
17. Classify the following elements into d-block amh f-block
element (MAR 2020)
(i) Tungsten (i) Ruthenium
(iif) Promethium (iv) Einsteinium
39
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Five Mark Question and Answers

1. Explain the oxidation of potassium permanganaten
different medium.

2. Write the uses of potassium permanganate.

3. Find out the equivalent weight of KMnQ, in different
medium.

4. Write the causes of Lanthanide contraction.
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CUNIT - 5: COORDINATION CHEMIST RY)

EVALUATE YOURSELF

1. When a coordination compound CrCi.4H,0 is mixed
with silver nitrate solution, one mole of silver cloride is
precipitated per mole of the compound. There are no
free solvent molecules in that compound. Assign the
secondary valence to the metal and write the struatal
formula of the compound.

2. In the complex, [Pt(NQ)(H-,O)(NH3),]Br, identify the
following.

3. Write the IUPAC name for the following compounds

Give the stracture fegthesfellowing compounds.

5. A solution of“[Co(NEE)LICHwhen treated with AgNO;
gives a white precipitate. What should be the formia of
isomer of the dissolved complex that gives yellowgzipitate
with AgNO ;. What are the above isomers called?

6. Three compounds A, B and C have empirical formal
CrCl3.6H,O. They are kept in a container with a
dehydrating agent and they lost water and attaining
constant weight as shown below.

Initial weight of | Constant weight
Compound | the compound | after dehydration
(in g) (in g)
A 4 3.46
B 0.5 0.466
C 3 3

7. Indicate the possible type of isomerism for thé&llowing

complexes and draw their isomers.
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8.

10.

11.

12.

13.

14.

Draw all possible stereo isomers of a complex
Ca[Co(NHs3)CI(Ox),].

The spin only magnetic moment of
Tetrachloridomanganate(ll) ion is 5.9 BM. On the bais
of VBT, predict the type of hybridisation and geomé&y
of the compound.

Predict the number of unpaired electrons in [CEl4]* ion
on the basis of VBT.

A metal complex having composition Co(egl, Br has
been isolated in two forms A and B. (B) reacted wht
silver nitrate to give a white precipitate readilysoluble in
ammonium hyedrexide." Whereas A gives a pale yellow
precipitate. Write {the\formula of A and B. state tre
hybridization of Co 1 each and calculate their spa only
magnetic moment.

The mean pairing energy and octahedral field diting
energy of [Mn(CNg)] ¥ are 28,800crt and 38,500 crit
respectively. Whether this complex is stable in lovgpin
or high spin?

Draw energy level diagram and indicate the nundr of
electrons in each level for the complex [Cu(kD)s]*".
Whether the complex is paramagnetic or diamagnetic?
[Cu(H,0)e**

For the [CoR]® ion the mean pairing energy is found to
be 21000 crit. The magnitude ofA, is 13000 crit. Calculate

the crystal field stabilization energy for this conplex ion
corresponding to low spin and high spin states.
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EVALUATION

Choose the Best Answer

1. The sum of primary valency and secondary valesfcthe
metal M in the complexM(en), (Ox)| Cl is
(@) 3 (b) 6 (c) -3 (d) 9
2. An excess of silver nitrate is added to 100 ma ®.01 M
solution of pentaaquachloridochromium (lIl) chlaidThe
number of moles of AgClI precipitated would be
(a) 0.02 (b) 0.002 (c) 0.01 (d) 0.2
3. A complex has a molecular formula M&D6H,O. The
agueous. solution of it gives white precipitate wigarium
chloride solution’and no_precipitate is obtainedewht is
treated with 'silver inittate solution. If the secandvalancy
of the metal is. six, which one of the following oaatly
represents the complex?
(@) [M(H,0),Cl]SO,.2H,0  (b) [M(H,0),|SO,
(c) [M(H,0),CI|SO,.H,0  (d)[M(H,0),CI]SO,.3H,0
4. Oxidation state of Iron and the charge on thard NO in
[Fe(H,0), NQ SQ are
(a) +2 and 0O respectively (b) +3 and O respegdtivel
(c) +3 and -1 respectively (d) +1 and +1 respedtyiv
5. As per IUPAC guidelines, the name of the complex
[Co(en) (ONO)C] Clis
(a) Chlorobisetylenediaminenitritocobalt(lll) chloride
(b) chlorobis(ethane-1,2-diamine)nitro k-Ocobaltatiedhloride
(c) chloridobis(ethane-1,2-diammine) nitrito k-Ocobid)t(
chloride
(d) chloridobis(ethane-1,2-diamine) nitro k-Ocobalj(tihloride
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6.

10.

11.

12.

13.

IUPAC name of the complex, [AI(C O ) ] is

(a) potassiumtrioxalatoaluminium(lll)
(b) potassiumtrioxalatoaluminate(ll)
(c) potassiumtrisoxalatoaluminate(lll)
(d) potassiumtroixalatoaluminate(lll)

A magnetic moment of 1.73BM will be shown by one
among the following (NEET)

(@) TiCl, (b)[CoCL]" (c) [Cu(NH,),]" (d) [Ni(CN),]”
Crystal field stabilization energy for high smhoctahedral
complex is

(a) -0.6\ (b) O (€) 2(PAg)  (d) 2(Py)

In which of the following coordination entitieshe
magnitude ofdgwill be maximum?

(@) [Co(CN) " (b) [Co(C,0, )]

(c) [Co(H, 0) ]~ (d) [Co(NH, )]

Which one of the following will give a pair of
enantiomorphs?

(@) [Cr(NH,):][ Co(CN)] (b) [Co(en) Cl] ClI

(c) [Pt(NH,),][ PtCL] (d) [Co(NH,), CL,] NO,

Which type of isomerism is exhibited [9t(NH, ), Cl,] ?

(a) Coordination isomerism  (b) Linkage isomerism

(c) Optical isomerism (d) Geometrical isomerism
How many geometrical isomers are possible for
[Pt(Py)(NHs)(Br)(CD)]?

(@) 3 (b) 4 (c)0 (d) 15

Which one of the following pairs representkdige isomers?

(@) [Cu(NH,),][PtCL] and Pt(NH )|[ CuG}j

(b) [Co(NH,),(NO,)] SO, and Co(NH ) (ONQ)
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14.

15.

16.

17.

18.

(c) [Co(NH,),(NCS),] Cland Co(NH ) (SCN] ClI
(d) both (b) and (c)
Which kind of isomerism is possible for a coexpl

[Co(NHs)4Br,]CI? (PTA MQ)
(a) geometrical and ionization (b) geometrical aptcal
(c) optical and ionization (d) geometrical only

Which one of the following complexes is not exjed to
exhibit isomerism?

(@) [Ni(NH ) ,(H 0),]"" (b) [Pt(NH,),Cl,]
(c)[Co(NH,),SQ,] CI (d) [Fe(en)]”

A complex in which the oxidation number of tmetal is
zero is

(a) K ,[Fe(CN)y] (B)[Fe(CN), (NH, )]

(c) [Fe(coy] (d) both (b) and (c)
Formula of tris (ethane-1,2-diamine) iron @hosphate
(8)[Fe(CH - CH(NH, ), )] (PQ, )

(b)[Fe(H,N- CH,—- CH,- CH,~ NH,)] (PQ,)
(c)[Fe(H,N- CH, - CH,~ NH,)] (PQ,),
(d)[Fe(H,N- CH, - CH,~ NH,)], (PQ)

Which of the following is paramagnetic in na®/{ZIINNI®)
(a) [Zn(NH,),]” (b) [Co(NH, )]

(©) [Ni(H,0)¢]” (d) [Ni(CN), ]

(b) Co3+(d6 Low spin= {8 ;diamagnet)c

(c) Ni** (d8 Low spin= t_,€ ;paramagneﬁic
(d) [Ni(CN),]” (dsp2 :square planar, diamagnc)tic
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19. Fac-mer isomerism is shown by
() [Co(en)]” (b) [Co(NH,), (C),]
(c) [Co(NH,),(CI),] (d) [Co(NH,),Cl| SO,
20. Choose the correct statement.

(a)Square planar complexes are more stable than attdhe
complexes.

(b)The spin only magnetic moment [@u(Cl),]” is 1.732
BM and it has square planar structure.
(c)Crystal field spliting energyA,) of [Fek]" is higher
than the(A,) of [Fe(CN)]"
(d)Crystal fieldystabilization energy p¥/(H,0),]”" is higher
than the erystal field stabilization pi(H,0),]”
ADDITIONAL QUESTIONS

Choose the Best Answer

21. Coordination number of Ni in [Ni ¢0.)s]* is: [(ENYIe))

(a) 2 (b) 4 (c)6 (d) 8

22. Which of the following does not show opticalrnserism?
() [Co(en)Cl,]" (b) [Co(NH):Clg]°
(c) [Co(en)CH(NHs),]" (d) [Co (eny]*’

(en = ethylenediamine)

23. Which one of the following complexes is not ested to
exhibit isomerism?
(@) [Ni(NHz),](H20),]*" (b) [Pt(NH;)Cl]
(€) [Ni(NH3):Cl;] (d) [Ni(en)y]**

24. Which of the following complexes is used to && an
anticancer agent?
(a) NaCOCl, (b) Cis — K[PtCLBr,]
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(c) Cis — [PtCI(NH3),] (d) Mer — [Co(NH)sCl3]
25. Number of possible isomers for the complex ¢@pCl,]Cl

26.

27.

28.

will be (en = ethylene diammine)

(@)1l (b) 2 (c) 3 (d) 4
According spectrochemical series which of tbh#oWwing
ligand produces strongest field and cause maximulittiisg?

(PTA MQ)
(a) F (b) CO () HO (d) CI
Which statement is incorrect?

(@) [Ni(CO)] — Tetrahedral, Paramagnetic

(b) [Ni(CN),]* - Square planar, diamagnetic

(c) [Ni(CO),] — Tetrahedral, diamagnetic

(d) [Ni(Cl)4]* - Tetrahedral, paramagnetic

Among the following complexes, which one shodeyo
Crystal field ‘stabilizatton'energy (CFSE) is  [(MEay\{e)
(@) [Mn(H0)s) (b) [Fe(HO)el**

(c) [Co(HO)e]*" (d) [Co(HO)e]*"

EVALUATION (BOOK BACK)

2, 3 and 5 Mark Question and Answers

1.

2.
3.

Write the IUPAC names for the following complexs.

Write the formula for the following coordination compounds.
Arrange the following in the order of increasingmolar
conductivity.

i) Mg|Cr (NH ;)(Cl ), | i) [Cr(NH).Cl | [CoF],

iiiy [ Cr(NH,),Cl, |
Ni* is identified using alcoholic solution of dimethyl

glyoxime. Write the structural formula for the rosy red
precipitate of a complex formed in the reaction.
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5. [cucl,]” exists while[Cul,]” does not exist why?
| (Ag"| .
6. Calculate the ratio of —in 0.2 M solution of
[Ag(NH,), ]
NH. If the stability constant for the complex| Ag (NH,) ZT
is 1.7x 10/

7. Give an example of coordination compound used in
medicine and two example of biologically important
coordination compounds.

8. Based on VB theory explain_ why[Cr(NH,)]”" is
paramagnetiggwhile[Ni(CN),]” is diamagnetic.

9. Draw all possibletgeometrical,isomers of the cagotex
[Co(en), CI,]" and identify the optically active isomer.
Cis isomer — optically active

10. [Ti(H ©),]”" is coloured, while[Sc(H,0),]”" is colourless —
explain. PTA MQ, MAR 20

11. Give an example for complex of the typ¢Mab.c,]
where a, b, ¢ are monodentate ligands and give the
possible isomers.

Example for [Ma, b, ¢;] is [Co (CN), Cl, (NO,),]

12. Give one test to differentiate[Co(NH,),CI|SO, and
[Co(NH,),S0,] Cl.

13. In an octahedral crystal field, draw the figureto show

splitting of d orbitals.
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14.
15.

16.

17.

18.
19.

20.

21.

22

23.
24.

25.

What is linkage isomerism? Explain with an exaiple.

Write briefly about the applications of coordiration
compounds in volumetric analysis.

Classify the following ligand based on the nundr of
donor atoms.

(a) NH; (b) en (c) 0%

(d) triaminotriethylamine (e) pyridine

Give the difference between double salts andardination
compounds.

Write the postulates of Werner’s theory.

[Ni(CN),]” is diamagnetic, whilg[NiCI, ]~ is paramagnetic,
explain using crystalfieldsiieory.

Why tetrahedral complexes  do not exhibit geomeatal
iIsomerism.

Explain optical isomerism in coordination compands
with an example.

. What are hydrate isomers? Explain with an examlp. (or)
Write any two hydrate isomers of the complex with he

molecular formula CrCl 3.6H,0. PTA MQ, MAR 20
What is crystal field splitting energy?

What is crystal field stabilization energy (CF&)?

A solution of[Ni(H 0),]"" is green, whereas a solution of
[Ni(CN),]” is colourless Explain.
[Ni(H,0),]”
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26. Discuss briefly the nature of bonding in metatarbonyls.

27.

28.

29.
30.

What is the coordination entity formed when exgss of
liqguid ammonia is added to an aqueous solution of
copper sulphate?

On the basis of VB theory explain the nature abonding

in [Co(C,0,),].
What are the limitations of VB theory?

Write the oxidation state, coordination number,nature
of ligand, magnetic property and electronic configeation
in octahedral crystal field for the complexK ,[Mn(CN) ].

ADDITIONAL QUESTIONS

2 and 3 Mark Question and Answers

1. Explain the ‘calculation of CFSE for Iron complex
[Fe(H20)e]*".
What are metal carbonyls?

3. Explain the classification of metal carbonyls bsed on the
number of metal atoms present in the complex.

4.  Write the relation between dissociation equilibum constant
and formation equilibrium constant.

5. Define stability constant PTA MQ

6. Write the IUPAC name of the following: (MAR 2020)
(A) [Ag(NH 3);]" (B) [Co(NH)sCll**

7. Calculate the magnetic moment and magnetic propty
of [CoF,]*. (MAR 2020)
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Five Mark Question and Answers

1.

o kA Wb

10.

11.

Explain the definition of important terms pertaining to
co-ordination compounds.

Explain types of complexes.

Explain the nomenclature of co-ordination componds.
What is Co-ordination Isomerism? Give e-g.

Explain lonization isomerism with example.

Explain geometrical isomers of co-ordination copounds
with example.
Write the postulates of valence bond theory. ((HE-NVYI6))

Explain salient features lof crystal field theory

Explain co-ordination compound with bridged carlonyls.
(PTAMQ)

Relate Step wise formation constant and overdlbrmation

constant.

Write the applications of co-ordination complegs.
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1.

| UNIT — 6: SOLID STATE '

EVALUATE YOURSELF

An element has a face centered cubic unit cellitv a
length of 352.4 pm along an edge. The density of &h
element is 8.9 gci. How many atoms are present in 100 g
of an element?

Determine the density of CsCl which crystallizem a bcc
type structure with an edge length 412.1 pm.

A face centered cubic solid of an element (atomimass
60) has a cube edge of £ACalculate its density.

Barium has Body centered_cubic unit cell with dength of
508 pm along.an edge. What is the density of bariunm
g. cm>?

EVALUATION

Choose the Best Answer

1.

Graphite and diamond are

(a) covalent and molecular crystals (b) ionic anghtent crystals
(c) both covalent crystals (d) both molecularstals

An ionic compound AB, crystallizes in fcc type crystal
structure with B ions at the centre of each face Anion
occupying centre of the cube the correct formula,oB,

(a) AB (b) AB; (c) AsB (d) As Be

The ratio of close packed atoms to tetrahedvbd m cubic
packing is

(@) 1.1 (b) 1:2 (c) 2:1 (d) 1:4
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4.

Solid CQ is an example of
(a) Covalent solid (b) metallic solid
(c) molecular solid (d) ionic solid
Assertion :monoclinic sulphur is an example of monoclinic
crystal system.
Reason :for a monoclinic system,Ab# c anda =y =90,
B#9C
(a)Both assertion and reason are true and reasoneis th
correct explanation of assertion.
(b)Both assertion and reason are true but reasontighao
correct explanation of assertion.
(c) Assertion is true but reason is false.
(d)Both assertion and reason_are false.
In calcium Tiluoride,., having the fluorite structu the
coordination number of-Chion-and Fion are  [(NI==gp)]
(a) 4 and 2 (b) 6 and 6 (c)8and 4 (d)4 and 8
The number of unit cells in 8gm of an elemen{axomic
mass 40) which crystallizes in bcc pattern is 5 (8 the
Avogadro number)

(a) 6.023x 107 (b) 6.023x 107
3
(c) 60.23x 107 (@ | 8:023x10
8x40
The number of carbon atoms per unit cell of diachis
(a) 8 (b) 6 (€)1 (d) 4

In a solid atom M occupies ccp lattice %r—:}lgea of tetrahedral

voids are occupied by atom N. Find the formula olids
formed by M and N.
(a) MN (b) MsN (c) MN; (d) M3N,
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10. The composition of a sample of wurtzite ig §&z€; oo What
% of Iron present in the form of £@
(a) 16.05% (b) 15.05% (c) 18.05% (d) 17.05%
11. The ionic radii of Aand Bare 0.98< 10 m and 1.8% 10"°m.
The coordination number of each ion in AB is
(a) 8 (b) 2 (c) 6 (d) 4
12. CsCl has bcc arrangement, its unit cell edgegtkeis 400pm,
its inter atomic distance

(a) 400pm (b) 800pm ()3 x100pm (d) [gjwoom

13. A solid compound XY has NaCl structure. If ttaglius of
the cation is 100 pm, the radius of the anion k!l
(a) (ﬂ] () (E?j (€)' 100% 0.414 (d)(wj
0.414 100 100
14. The vacant space in bce lattice unit cell is  [(VARSA0)!
(a) 48% (b) 23% (c) 32% (d) 26%
15. The radius of an‘atom is 300 pm, if it crystak in a face
centered cubic lattice, the length of the edgehefunit cell
5
(a) 488.5pm (b) 848.5pm (c) 884.5pm (d) 484.5pm
16. The fraction of total volume occupied by thenas in a
simple cubic is

o] o) e el

17. The yellow colour in NaCl crystal is due to
(a) excitation of electrons in F centers
(b) reflection of light from ClI ion on the surface
(c) refraction of light from Naion (d) all of the above
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18. If ‘a’ stands for the edge length of the cukystem; sc, bcc,

19.

20.

21.

22.

and fcc. Then the ratio of radii of spheres in ¢hegstems
will be respectively.

(@) %a:%a:@a} (b) (\/1_a /3a \/7%
1

NEP a] (d)(ia:JB_a:iz%

C a.—a:
©) 2 4 22 2 J2
If ‘a’ is the length of the side of the cubbg tdistance

between the body centered atom in one corner atothe
cube will be

(@) (%)a (b) (%ja (c) [?]a (d) [gja

Potassium has' a Dbcc structure with nearest neighbou

distance 4.52A¢lts atomic weight is 39. Its density will be

(@) 915 kg it (b) 2142 kg M (c) 452 kg it (d) 390 kg it

Schottky defect in a crystal is observed when

(a)unequal number of cations and anions are missmmg fr
the lattice

(b)equal number of cations and anions are missing fram
lattice

(c)an ion leaves its normal site and occupies ansititiaf site

(d)no ion is missing from its lattice.

The cation leaves its normal position in thgstal and

moves to some interstitial position, the defectha crystal

is known as

(a) Schottky defect (b) F center

(c) Frenkel defect (d) non-stoichiometric defect
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23.

24.

25.

26.

27.

Assertion : Due to Frenkel defect, density of the crystalline
solid decreases.

Reason :In Frenkel defect cation and anion leaves thealyst

(a)Both assertion and reason are true and reasoneis th
correct explanation of assertion.

(b)Both assertion and reason are true but reasontithao
correct explanation of assertion.

(c) Assertion is true but reason is false.

(d)Both assertion and reason are false.

The crystal with a metal deficiency defect is
(a) NaCl (b) FeO (c) ZnO (d) KCI

A two dimensional solid pattern formed by twifedtlent
atoms X and Xais shown below. The black and wlifgases
represent atomsgX andhY, respectively. The simfdestula for
the compoundbased™on the unitcell from the paiter

(a) XYg (b) X, Y (c) XY (d) XY,

ADDITIONAL QUESTIONS

The fraction of total volume occupied by thenas present
in a simple cube is:

(3) g (b) %ﬁ ©) % 77 @7,

Which of the following statements is not cotPec

(a) The number of carbon atoms in an unit cell of diaghis 4.

(b)The number of Bravais lattices in which a crysth de
categorized is 14

(c) The fraction of the total volume occupied by thenas in
a primitive cell is 0.48

(d)Molecular solids are generally volatile.

56

Kindly Send Me Your Key Answers to Our email id - padasalai.net@gmail.com


https://www.whatsapp.com/channel/0029VaAqUqk9Bb672tBn033m
https://www.padasalai.net/

www.Padasalai.Net www.Trb Tnpsc.Com

YV 42 Gem Chemistry - Vol. 1 (% 9080228421 Unit - 6

28. If ‘a’ stands for the edge length of the cubystems: simple
cubic, body centered cubic and face centered cthmee, the
ratio of radii of the spheres in these systems W

respectively.
(a)%a%a:@ a (b)la:v/3ay 2
Z
1 J3 1 1 1
c)—a—a: a d —a:\/?aa:—a
()2 4 22 ( )2 2.2

29. AB crystallizes in a body centred cubic lattiwweh edge
length ‘a’ equal to 387 pm. The distance between tw
oppositively charged ions in the lattice is:

(a) 300 pm (b) 335 pm (c) 250 pm (d) 200 pm

30. A metal crystallises within ‘@ face centred cuhttice. The
edge of the unit cell is:408 pm. The diameter & thetal
atom is:

(a) 204 pm (b) 144 pm (c) 408 pm (d) 288 pm

31. The packing efficiency of a face centered cshigcture is

(@) 74% (b) 68% (c) 52.38% (d) 48%
32. In FCC unit cell of the edge Iengtha'@ pm. The radius of
the metal atom is ........... A° (PTAMQ)
8
a) 0.04 b) 0.02 c)810° (d)—
(a) (b) (c) (d) NG

33. The arrangement of crystallographic axes andlean
respectively in hexagonal crystal systems is
(@) azb#c a=B=y=90°
(b)a=Dbzc a=B=y=90°
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(c)a=Dbzc a=B=90°y=120°
(da=b=c azpB#y=90°

34. The crystal with a metal deficiency defect is [GAFAYYLO))
(a) NaCl (b) KCI (c) ZnO (d) FeO

EVALUATION (BOOK BACK)

2, 3 and 5 Mark Question and Answers

1.
2.

3.

10.

11.

12.

13.

Define unit cell. (PTA MQ)
Give any three characteristics of ionic crystal{(zaFay\le;

Differentiate crystalline solids and amorphousdids.
PTA MQ
Classify the following solids

(@) Py (b)y Brassgi(e) diamend (d) NaCl (e) lodine

Explain briefly_seven types of unit cell.

Distinguish between hexagonal close packing aralibic
close packing.

Distinguish tetrahedral and octahedral voids.

What are point defects?

Explain Schottky defect. (PTA MQ)
Write short note on metal excess (‘f' centersgnd metal
deficiency defect with an example. (PTA MQ)
Sketch face centred cubic unit cell (FCC) Caldate the
number of atoms in a fcc unit cell. (PTA MQ)

Explain AAAA and ABABA and ABCABC type of three
dimensional packing with the help of neat diagram.
(i) AAA type

Why ionic crystals are hard and brittle?
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14. Calculate the percentage efficiency of packinip case of

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

body centered cubic crystal.

What is the two dimensional co-ordination numbe of
molecule in square close packed layer?

Experiment shows that Nickel oxides has the fomla
NioodO1 00 What fraction of Nickel exists as of Ni* and Ni**
ijons?

What is meant by the term “Coordination number™? What
is the coordination number of atoms in a bcc struatre?
An element has bcc structure with a cell edgd 888 pm.
the density of the element is 7.2 gcfh How many atoms
are present in 208 g of the element?

Aluminium crystallizes/in a cubic close packedtructure.
Its metallic radius iS 125 pm¥calculate the edgeihgth of
unit cell.

If NaCl is doped with 10 mol percentage of strontium
chloride, what is'the concentration of cation vacacy?

KF crystallizes in fec structure like sodium cloride.
Calculate the distance between Kand F in KF. (Given:

density of KF is 2.48 g cr) (PTA MQ)

An atom crystallizes in fcc crystal lattice andhas a density
of 10 g cn?® with unit cell edge length of 100 pm. Calculate
the number of atoms present in 1 g of crystal[{RENYI®)]
Atoms X and Y form bcc crystalline structure. Aom X is
present at the corners of the cube and Y is at theente of
the cube. What is the formula of the compound [{(GIENYIe))

Sodium metal crystallizes in bcc structure withthe edge
length of the unit cell 4.3x 10° cm. Calculate the radius
of sodium atom.
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25. Write a note on Frenkel defect. (PTAMQ, MAR 20)

ADDITIONAL QUESTIONS

2 and 3 Mark Question and Answers

© ®©® N Ok WDdhRE

L o
> WD PP O

Define: Isotrophy, anisotrophy.

Write the classification of crystal defects.

What are covalent solids?

What are Non-polar molecular solids?

What are polar molecular solids?

What is primitive unit cell?

What is non-primitive unit cell?

Write the ‘cofordination number of sc, bcc, anddc.
Find out the'total number atoms, in bcc unit cef?
Write Bragg éguation’and explain the term.
Write the formula for density of unit cell.

Define packing fraction or packing efficiency.
Define crystal lattice.

If the no. of close packed sphere is 6, calctdahe number
of Octahedral voids and Tetrahedral voids generated

Five Mark Question and Answers

W e

Write the characteristics of solids.
Write the classification of solids.
Explain the classification of point defect withexample.

Explain the impurity defects in crystals.
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1.

( UNIT — 7: CHEMICAL KINETICS ’

EVALUATE YOURSELF

In a first order reaction A - products 60% of the given
sample of ‘A’ decomposes in 40 min. what is the Halife
of the reaction?

The rate constant for a first order reaction is2.3x 10* s*.
If the initial concentration of the reactant is 0. M.
What concentration will remain after 1 hour?

Hydrolysis of an ester in an aqueous solution wgastudied
by titrating the iberated carboxylic acid against sodium
hydroxide selution. The concentrations of the esteat
different time intervals-are given below.

Time (min) O | 30, 60| 90

Ester concentration mol L*|0.85/0.80/0.754/0.71

Show that, the reaction follows first order kinetcs.

For a first order reaction the rate constant at500 K is
8 x 10* s'. Calculate the frequency factor, if the energy
of activation for the reaction is 190 kJ mof.

For a reaction, X + Y [ product; quadrupling [X],
increases the rate by a factor of 8. Quadrupling kit [X]
and [y], increases the rate by a factor of 16. Findhe
order of the reaction with respect to x and y. Whais the
overall order of the reaction?
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6.

10.

Find the individual and overall order of the folowing
reactions using the given data.

2NO(g)+ Cl, (g)0 O0- 2NOCI(g)

Consider the oxidation of nitric oxide to form ND,

2NOg + O(g) U - 2NO4(9)

(a) Express the rate of the reaction in terms of change
in the concentration of NO, Q and NO..

(b) At a particular instant, when [O,] is decreasing at
0.2 mol L s* at what rate is [NO,] increasing at
that instant?

Write the rategpexpression for the following reatons,
assuming themsas @lementary reactions.

) 3A + 5B, I T54CD

i) X, +Y, OO 2XY

Consider the decompostion of pDs(g) to form NO,(Q)
and O,(g). At a particular instant N,Os disappears at a
rate of 2.5x 10 mol. dm?> s*. At what rates are NQ, and
O, formed? What is the rate of the reaction?

What is the order with respect to each of theeactant
and overall order of the following reactions?
(a) 5Br (aq) + BrO; (aq)+ 6H (aq)
HEN SBrz(I) + 3H20(|)
The experimental rate law is
Rate =k [Br][BrO;][H "
(b) CH3CHO () O %h CHygt CO(q the experimental rate
law is
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11.

12.

13.

14.

15.

16.

17.

Rate = k[CHSCHo]z

The rate of the reaction x + 2y~ product is 4 x10° mol
L st if [x] = [y] = 0.2 M and rate constant at 400K is2 x
102 s, What is the overall order of the reaction.

A first order reaction takes 8 hours for 90% capletion.
Calculate the time required for 80% completion. (lg 5 =
0.6989; log 10 =1)

The half life period of a first order reaction x O [
products is 6.932x 10* s at 500 K. What percentage of x
would be decomposed on heating at 500 K for 100 min
(™= 1.06)

Show that in case of first order reaction, théme required
for 99.9% completion “is “nearly ten times the time
required for half completion of the reaction.

The rate constant of a reaction at 400 K and POK are
0.04 and 0.02 S respectively. Calculate the value of
activation energy.

Rate constant of a reaction varies with tempetare T
according to the following Arrhenius equation

logk = logA - E, (ij

2.303R\ T
Where E; is the activation energy. When a graph is plotted

for log k Vs % is a straight line with a slope of —4000 K is

obtained. Calculate the activation energy.

For a first order reaction the rate constant at500 K is
8 x 10* s*. Calculate the frequency factor, if the energy
of activation for the reaction is 190 kJ mof.
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k =8x10* s* R = 8.314 JK mol*
T =500K A=7?
EVALUATION

Choose the Best Answer

1.  For a first order reaction A B, the rate constant is x riinlf
the initial concentration of A is 0.01M, the contration of A
after one hour is given by the expression.

(a) 0.01 & (b) 1x 10? (1-6°™) (c) (1x10°)e®™(d) none of these

2. A zero order reaction X- Product, with an initial
concentration 0.02 M has a half life of 10 minotfe starts
with concentration 0.04 M, then the half life is
(a) 10s (b) 5 min (c) 20 min
(d) cannot bepredicted using the given infornmatio

3. Among the following graphs showing variatiorrate constant
with temperature (T) for a reaction, the one thédtilmts

Arrhenius behavior over the entire temperature @ang
:| 1

Ink k ks k

(a) T (b) T
© T (d)both (b) and (c)

4. For a first order reaction A product with initial concentration

x mol L, has a half life period of 2.5 hours. For the same
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reaction with initial concentratio@j mol L™ the half life
IS

(a) (2.5% 2) hours (b)( 25j hours (c) 2.5 hours

(d) Without knowing the rate constanf, tannot be determined

from the given data

—d[ NH,|

5. For the reactior2NH, - N, +3H,, if =k [NH,],

dl N df H

%: K,[NH,], [diz] = k,[ NH,] then the relation between
ki, koand k i

(@) k =k =Kkg (B).k = 3k = 2k

(c) 1.5 k = 3k=ks (d) 2k =k = 3kg

6. The decomposition of phosphine @Pkn tungsten at low
pressure is a first order reaction. It is becahse t
(a) rate is proportional proportional to the suef@overage
(b) rate is inversely proportional to the surfaogerage
(c) rate is independent of the surface coverage
(d) rate of decomposition is slow

7. For a reaction Rate = k [acetoffethen unit of rate constant
and rate of reaction respectively is

(a) (mol L'ls'l) ( moi’? L%s'l) (b) (mol% L%s'l) ( mol I_'ls'l)
(c) (mol% L%s'l) ( mol I_'ls'l) (d)(mol L s‘l) ( mof? L%s)

8. The addition of a catalyst during a chemicaktiea alters
which of the following quantities? (NEET)
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(a) Enthalpy (b) Activation energy
(c) Entropy (d) Internal energy

10.

11.

12.

Consider the following statements:

(i) increase in concentration of the reactant incredises
rate of a zero order reaction.

(i) rate constant k is equal to collision frequency B,j= 0

(i) rate constant k is equal to collision frequency B,j= 0

(iv) a plot of In (k) Vs T is a straight line.

(v) a plot of In (k) Vs(%) is a straight line with a positive

slope.
Correct statements are:
(@) (i) only" (B) (1Y andu(ivim(e) (i) and {v (d) (i), (i) and (v)
In a reversibleweaction, thelenthalpy chamgktlae activation
energy in the ‘forward!direction are respectivelykdxmot*
and y kJ mol. Therefore, the energy of activation in the
backward direction is
@) (y — x) kJ mot (b) (x +y) J mot
(€) (x —y) kJ mof (d) (x +y)x 10° I mol*
What is the activation energy for a reactionitf rate
doubles when the temperature is raised from 200 400 K?
(R = 8.314 JK mol™)
(a) 234.65 kJ moiK™ (b) 434.65 kJ mal K™
(c) 434.65 I mal K™ (d) 334.65 J mai K*

A /\This reaction follows first order kinetics.

The rate constant at particular temperature is32:300?
hour'. The initial concentration of cyclopropane is 0X5
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What will be the concentration of cyclopropane aft806

minutes? (log 2 = 0.3010)

(@) 0.125M (b) 0.215M (c) 0.262.303M (d) 0.05M
13. For a first order reaction, the rate constar.909 mift the

time taken for 75% conversion in minutes is

@(2)oa2 01202 ©| 2]iog( ) @[ Z]iog( 4]

14. In a first order reaction % Vy; if k is the rate constant and
the initial concentration of the reactant x is M1then, the
half life is

( )('Og 2] (b)( (O 65)93 (c )('” 2) (d) none of these

15. Predict the rate law-of the following reactioased on the
data given below 2A +B- C + 3D.

Reaction [A] [B] Initial rate
number (min) (min) (M sh
1 0.1 0.1 X
2 0.2 0.1 2X
3 0.1 0.2 4X
4 0.2 0.2 8X
(a) rate = k [A] [B] (b) rate = k [A] [Bf
(c) rate = k [A] [B] (d) rate = k [AJ*[B]*?

16. Assertion : rate of reaction doubles when the concentration
of the reactant is double if it is a first ordeacton.
Reason rate constant also doubles.
(a)Both assertion and reason are true and reasoneis th
correct explanation of assertion.
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17.

18.

19.

20.

21.

(b)Both assertion and reason are true but reasontithao
correct explanation of assertion.

(c) Assertion is true but reason is false.

(d) Both assertion and reason are false.

The rate constant of a reaction is %.80° s*. The order of

the reaction is (PTA MQ)

(a) First order (b) Zero order (c) Second ordeiT{uyd order

For the reaction J®s(g) — 2NOx(g) + %O ,(9), the value of

rate of disappearance of® is given as 6.% 10 mol L™ s™.
The rate of formation of N{£and Q is given respectively is

(a) (3.5><102 mol I'_1:'1) and(l.3><102 mol Lls'l)
(b) (1.3><102 mol I;ls'l) anc(3.25><102 mol E§)

(c) (1.3><1Ol mol l;lsl) anc(?;.25><102 moll;lsl)

(d) None of these

During the decomposition o8, to give dioxygen, 48 g O
is formed per minute at certain point of time. Tiae of
formation of water at this point is

(a) 0.75 mol mift (b) 1.5 mol mir

(c) 2.25 mol mift (d) 3.0 mol mirt

If the initial concentration of the reactantdsubled, the
time for half reaction is also doubled. Then thdeorof the
reaction is

(a) Zero (b) one (c) Fraction  (d) none

In a homogeneous reaction A B + C + D, the initial
pressure wasPand after time ‘t’ it was P. expression for
rate constant in terms of.HP and t will be
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(@ k= 2.303 log 25
t 3R -P
(b) k = 2.303 g 2P
t P, -P
(c) k = @jlog 3 -F
t 2R,
(d) k = 2.303 g 2P
t 3R -2P

22. 1f 75% of a first'order reaction was complete@0 minutes,
50% of the same reaction under the same conditiansgd
be completed in
(a) 20 minutes (b) 36"minutes [(¢) 35 minutes (djirdutes

23. The half life \period of.a radioactive elemestl40 days.
After 560 days, 1 g of element will be reduced to

1 1 1 1
(a) (Ejg (b) (Z]Q (c) (gjg (d) (1_6jg

24. The correct difference between first and secander
reactions is that (NEET)
(a)A first order reaction can be catalysed; a secambkro

reaction cannot be catalysed.

(b)The half life of a first order reaction does nopeed on
[Ao]; the half life of a second order reaction doepettl
on [Ad].

(c)The rate of a first order reaction does not depend
reactant concentrations, the rate of a second oedetion
does depend on reactant concentrations.
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25.

26.

27.

28.

29.

30.

(d)The rate of a first order reaction does dependeatant
concentrations: the rate of a second order reactams
not depend on reactant concentrations.

After 2 hours, a radioactive substance bec{r?%% of

original amount. Then the half life (in min) is
(@) 60 minutes (b) 120 minutes (c) 30 minuteslf&minutes

ADDITIONAL QUESTIONS

Graph between lggK and (1/T) is linear of slope S. hence

Ea is:

(@) Rx S (o) S/R (c) RIS (d) 2.303 RS

For the reaction

2A+B 0O 3C+D

Which of the following does not express the reactate?
d[D] d[A] d[C] d[B]

(a) (b) - T (c) - 3t (d) -

If 60% of a first order reaction was complete@0 minutes,

50% of the same reaction would be completed incxopately:

(a) 50 minutes (b) 45 minutes (c) 60 minutes @jMnutes

For the reaction

N, + 3H, O [L 2NH;

f d[NdIt_l"”] =2x 10%mol L* S?, the value ofM would
be?

(&) 3x 10* mol, L* S* (b) 4x 10* mol L* S*

(c) 6x 10* mol L* S* (d) 1x 10* mol L* S*

The addition of a catalyst during a chemicalct®n alters
which of the following quantities?
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(a) Enthalpy (b) Entropy
(c) Activation energy (d) Internal energy

31. The half life period of a first order reaction isrbnutes, the

32.

33.

34.

time required for 99.9% completion is nearly eqoal
(PTAMQ)
(@) 99.9 minutes (b) 49.95 minutes
(c) 50 minutes (d) 10 minutes
The rate constant of a reaction at temperature K@ 10
times less than the rate constant at 400 K. WHheisctivation
energy of the reaction (R = gas constant)  [(FAFAYYLS))
(@) 18424 R (b)921.2 R (c) 460.6 R (d) 230.3 R
What is the rate law of the reaction 2A + PBL C + 2D.
If the concentration®of, Atis doubled at constang fiie rate
of the reactionfincreases byfactor 4. If the conadion off
B is doubled at constant [A], the rate is doubl[(GENYI®))

(a) Rate = k[A][Bf (b) Rate = k[A][B]

(c) Rate = k[A}? [B]? (d) Rate = K[Af [B]

Time required for the reactant concentratiorrdach one
half of its initial value is called: (MAR 2020)
(a) half life period (b) first order

(c) zero order (d) second order

EVALUATION (BOOK BACK)

2, 3 and 5 Mark Question and Answers

1.
2.

3.

Define average rate and instantaneous rate.
Define rate law and rate constant.

Derive integrated rate law for a zero order reation
A - product.
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4.

10.

11.

12.

13.

14.

Define half life of a reaction. Show that for dirst order
reaction half life is independent of initial concetration.
(Or) Derive an equation for half life period of First order
equation. (PTA MQ)

What is an elementary reaction? Give the difference
between order and molecularity of a reaction.[(FF-N\Ie,

Explain the rate determining step with an exam.
(PTA MQ)
Describe the graphical representation of first @ler reaction.

Write the rate law for the following reactions.

Explain the g&ffect of catalyst on reaction ratewith an
example.

The rate law for a reaction of A, B and C hasden found
to be rate = k[A]? [B][L] 2 How would the rate of reaction
change when

The rate of formation of a dimer in a second aler
reaction is 7.5x 10° mol L™? st at 0.05 mol L't monomer
concentration. Calculate the rate constant. [(FFAYY/(6))

For a reaction x + y + z- products the rate law is given

by rate = k[x]%[y]% what is the overall order of the

reaction and what is the order of the reaction with
respect to z.

Explain briefly the collision theory of bimolewlar
reactions.

Write Arrhenius equation and explains the termsnvolved.
Arrhenius equation
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15. The decomposition of G- at 500K in the gas phase to
Cl, and O, is a first order reaction. After 1 minute at 500 K
the pressure of CJO, falls from 0.08 to 0.04 atm. Calculate
the rate constant in &

16. Give three example for Zero order reaction.

17. Explain pseudo first order reaction with an exaple.
(PTA MQ)

18. Identify the order for the following reactions.

19. A gas phase reaction has energy of activatio®@kJ mor*.
If the frequency factor of the reaction is 1.6x 10" s
Calculate the rate constant at 600 K. (&%= 3.8x 10"

20. For the reactiong2x_+\y~"L find the rate law from the
following data.

[X] [v] rate
(min) (min) (M s™)
0.2 0.02 0.15
0.4 0.02 0.30
0.4 0.08 1.20

21. How do concentrations of the reactant influencéhe rate

of reaction?
22. How do nature of the reactant influence rate ofeaction.

23. The rate constant for a first order reaction isl.54x 10° s.
Calculate its half life time.

24. The half life of the homogeneous gaseous readcti
SO.Cl, - SO, + Cl, which obeys first order kinetics is
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25.

26.

27.

28.

29.

8.0 minutes. How long will it take for the concentation
of SO, Cl, to be reduced to 1% of the initial value?

The time for half change in a first order decorposition
of a substance A is 60 seconds. Calculate the ranstant.
How much of A will be left after 180 seconds?

(i) Order =1, ty, = 60 seconds: K =7

(i) [A o] = 100% t = 180s

K,=0.01155S [A] = ?

A zero order reaction is 20% complete in 20 mires.
Calculate the value of the rate constant. In whatime will
the reaction be 80% complete?

The activationgenergy of a reaction is 225 k Canol™ and
the value of fategeofiStant &t 4 is 1.8x 10° s*. Calculate
the frequencyfactor;7A.

Benzene diazonium chloride in agueous soluti@iecomposes
according to the equation GHsN.Cl — CgHsClI + No.
Starting with an initial concentration of 10 g L™, the
volume of N, gas obtained at 56C at different intervals
of time was found to be as under:

t (min): 6 12 18 24 30 | o

Vol.of No (ml): | 19.3 | 32.6| 41.3] 46.5 50.4 58,3

Show that the above reaction follows the first ordr
kinetics. What is the value of the rate constant?

From the following data, show that the decompdgn of
hydrogen peroxide is a reaction of the first order:

t (min) 0 10 20
V (ml) 46.1 29.8 19.3
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30.

Where t is the time in minutes and V is the volumeof
standard KMnO 4 solution required for titrating the same
volume of the reaction mixture.

A first order reaction is 40% complete in 50 mutes.
Calculate the value of the rate constant. In whatime will
the reaction be 80% complete? (PTA MQ)

ADDITIONAL QUESTIONS

2 and 3 Mark Question and Answers

1.

Write the difference between Rate and Rate cotat of
a reaction. (PTA MQ)

Give examplesfor first order reactions
Derive the ‘equatiorr_for half life period of zeroorder

reaction. PTAMQ

Show that in case of first order reaction, theitne required
for 99.9% completion is nearly ten times the time equired
for half completion of the reaction.

What are the factors affecting the rate of the@action?

Explain the rate of reaction is affected by sudce area of
the reactant.

Derive Arrhenius equation to calculate activatia energy
from the rate constant K; and K, at temperature T, and
T, respectively.

Five Mark Question and Answers

1.

Derive integrated rate equation of first order eaction.
A - product. (PTA MQ, MAR 20)
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