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General Instructions to Candidates :

l There is a 'Cool off time' of 15 minutes in addition to the writing time.

l Use the 'Cool off time' to get familiar with questions and to plan your

answers.

l Read the instructions carefully.

l Read the questions carefully before answering.

l Calculations, figures and graphs should be shown in the answer sheet itself.

l Malayalam version of the questions is also provided.

l Give equations wherever necessary.

l Electronic devices except nonprogrammable calculators are not allowed in

the Examination Hall.

v]h|L¡À]W¥¨Ott RkLfO j]¡SÇw°¥:

l j]¡Ç]xVa yop¾]jV  kOrRo 15 o]j]ãV "WP¥ KLlV RRaU' DºLp]q]¨OU.

l "WP¥ KLlV RRaU' S\Lh|°¥ kq]\pRÕaLjOU D¾q°¥ ByPNfeU
R\áLjOU DkSpLY]¨OW.

l j]¡SÇw°¥ oOuOvjOU èÈLkP¡vÿU vLp]¨eU.

l D¾q°¥ IuOfOÐf]jV oOÒV S\Lh|°¥ èÈLkP¡‹U vLp]¨eU.

l We¨V  WPŸsOW¥, \]Nf°¥, NYLlOW¥, IÐ]v D¾qSkÕr]¤ fRÐ
DºLp]q]¨eU.

l S\Lh|°¥ ospLt¾]sOU j¤W]p]ŸOºV.

l Bvw|oOç òs¾V yovLW|°¥ RWLaO¨eU.

l SNkLNYLoOW¥ R\áLjLWL¾ WL¤¨OSsãrOW¥ Ku]RWpOç KqO
CsWVSNaLe]WV DkWqevOU kq}ƒLzLt]¤ DkSpLY]¨OvL¢ kLa]sæ.
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Answer all questions from

question numbers 1 to 7. Each

carry one score.

1. Name the type of smog generally

formed during cool and humid

climate.

2. Predict the shape of XeF
4

molecule, according to VSEPR

theory.

3. Which is the acidic oxide among

the following?

a) Cl
2
O

7

b) Na
2
O

c) Al
2
O

3

d) CO

4. How many angular nodes are

present in a 5f-orbital?

5. The allotrope of carbon with the

highest thermodynamic stability

is ..........

1   oOf¤ 7  vRqpOtt IsæL

S\Lh|°¥¨OU D¾qRouOfOW.

KLSqLÐ]jOU 1 yVSWL¡ v}fU.

1. yLiLqepLp], w}fvOU CT¡ÕvOU

Dtt WLsLvòp]¤ DºLWOÐ

yVSoLYV JfV v]nLY¾]¤

RkaOÐORvÐV IuOfOW.

2. VSEPR  y]ÈLÍ NkWLqU XeF
4

fÓLNfpORa BWQf] Nkv\]¨OW.

3. \OvRa RWLaO¾]ŸOtt

KLWVRRycOWt]¤ Ay]c]WV

KLWVyp]cV JfV?

a) Cl
2
O

7

b) Na
2
O

c) Al
2
O

3

d) CO

4. KqO 5f KL¡m]ãs]¤ Dtt BUYOsL¡

SjLcOWtORa I¹U INf?

5. Rf¡SoLRRcjLo]WV ò]qf JãvOU

WPaOfsOtt WL¡me]R£

qPkLÍqoLeV ................. .

(7 × 1 = 7) (7 × 1 = 7)
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6. The critical temperatures of some

gases are given in the following

table :

6. \]s vLfW°tORa NW]ã]¨¤

fLkj]sW¥ kŸ]Wp]¤

fÐ]q]¨OÐO.

oOWt]¤ yP\]Õ]\ÿ]ŸOtt vLfW°¥

298 K ¤ j]ÐOU feOÕ]\ÿORWLº]qO

ÐL¤, o¡Ç¾]R£ y~Li}j¾]¤

Bh|U Nhv}Wq]¨RÕaOÐSffLeV?

7. 5 SoL¥ YæPS¨Ly]¤ (C
6
H

12
O

6
) Dtt

KLWVy]^¢ Bã°tORa I¹U

............................. BeV.

8 oOf¤ 20  vRqpOtt S\Lh|°t]¤

JRfË]sOU10 I¹¾]jV D¾qRouOfOW.

KLSqLÐ]jOU 2 yVSWL¡ v}fU.

8. RRzNm]RRcSyx¢ IÐ

Bwp¾]R£ yzLp¾L¤ H
2
O

fÓLNfpORa Zaj v]wh}Wq]¨OW.

9. \OvRa S\¡¾]ŸOtt yUpO©°

tORa IUPAC jLo°¥ IuOfOW.

If the samples of the above given

gases are cooled from 298 K,

which one will liquify first by

applying pressure?

7. The number of oxygen atoms

present in 5 moles of glucose

(C
6
H

12
O

6
) is ..............

Answer any ten from question

numbers 8 to 20. Each carries two

scores.

8. By using the concept of

hybridization, explain the

structure of H
2
O molecule.

9. Give the IUPAC names of the

following compounds.

                    Gas
H

2
He O

2
N

2                 vLfWU

  Critical temperature (K)
33.2 5.3 154.3 126

       NWã]¨¤ fLkj]s (K)

Cl Br

(a) (b)

(10 × 2 = 20) (10 × 2 = 20)
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12. Draw the structure of orthoboric

acid. Why it is not a protonic

acid?

13. Find the molecular formula of the

compound with molar mass,

78 g mol–1 and empirical formula,

CH.

14. What is meant by entropy of a

system? What happens to the

entropy during the following

changes?

a) A gas condenses into liquid.

b) ( ) ( ) ( )3 2ss gCaCO CaO CO∆→ +

12. KL¡SfLSmLr]WV By]c]R£ Zaj

vqpV¨OW. CfVV KqO SNkLSŸLe]WV

By]cV AsæL¾RfÍORWLºV?

13. 78 g mol–1 SoLtL¡oLyOU, CH IÐ

IUk]q]¨¤ yPNfvOoOtt

yUpO©¾]R£ fÓLNfLyPNfU

WºOk]a]¨OW.

14. KqO v|Pz¾]R£ I¢SNaLÕ]

IÐfORWLºV IÍLeV

A¡ÀoL¨OÐfV? fLRu fÐ]ŸOtt

oLã°t]¤ I¢SNaLÕ]¨V IÍO

yUnv]¨OÐO.

a) KqO vLfWU yLNÎ}Wq]\ÿ V

NhLvWoLp] oLrOÐO.

b)

CaCO CaO CO

10. Write any two applications of

green chemistry in day-to-day

life.

11. Explain the effects of

temperature and pressure on the

following equilibrium.

10. RRhjUh]j ^}v]f¾]¤ zq]f

qyfNÍ¾]R£ JRfË]sOU qºV

NkLSpLY]W DkSpLY°¥ IuOfOW.

11. \OvRa j¤W]p]ŸOtt qLyyÍOsj

¾]¤ fLkj]s, o¡ÇU IÐ]vpORa

y~Li}jU v]vq]¨OW.

2 ; 57.2kJmol� � ��� � ��
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15. 1s, 2s IÐ} KL¡m]ãsOWtORa

SNkLmm]s]ã] yLNÎf ( )( )2
rψ  pV¨V,

CsWVSNaLeOU j|PWæ]pyOU fÚ]sOtt

AWs¾]jV (r) AjOyq]\ÿ V

DºLWOÐ v|f]pLjU NYLlOWt]sPRa

Nkf]j]i}Wq]¨OW.

16. KqO Bh¡w vLfW¾]R¢r SoLtL¡

oLyOU yLNÎfpOU fÚ]sOtt mÌU

qPk}Wq]¨OW.

17. IÍLeV "vO¡aVyV r]pLWVx¢'?

Af]jV KqO DhLzqeU IuOfOW.

18. "ml¡ sLpj]W¥' IRÍÐV

j]¡vÿ\]¨OW. Ay]c]WV mlr]jV

KqO DhLzqeU IuOfOW.

19. RRySWæLRzkVãLRRNaCTRRj¤

WLãSpL¦ j¤W]p]q]¨OÐO.

CT ASpL¦ BSqLoLã]WV BSeL?

D¾qU yLiPWq]¨OW.

15. Represent graphically, the

variation of probability density

( )( )2
rψ as a function of distance (r)

of the electron from the nucleus

for 1s and 2s orbitals.

16. Derive an equation relating molar

mass of an ideal gas with its

density.

17. What is Wurtz reaction? Give an

example.

18. Define buffer solutions and write

one example for an acidic buffer.

19. Cycloheptatrienyl Cation is given

below :

Is this ion aromatic or not? Justify

the answer.

20. Write the thermochemical

equation corresponding to the

standard enthalpy of formation of

benzene.

(Hint : 
f H∆   of  benzene = + 49.0 kJmol–1)

++

20. m¢y}¢ IÐ yUpO©¾]R£

ðL¢Sc¡cV I¢gL¤k] KLlV

SlL¡SoxjOoLp] mÌRÕŸ

Rf¡SoLRWo]¨¤ yovLW|U

IuOfOW.

(yP\j : m¢y}¢&R£

f H∆

 = + 49.0 kJmol–1)
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21  oOf¤ 29  vRqpOtt S\Lh|°t]¤

JRfË]sOU 7 I¹¾]jV D¾qRouOfOW.

KLSqLÐ]jOU 3 yVSWL¡ v}fU.

21. \OvRa S\¡¾]ŸOtt NkyVfLvjW¥

yLiPWq]¨OW :

a) 'Ne'&jV ij CsWVSNaL¦ YpV¢

I¢gL¤k]pLeOttfV.

b)  'F '&S£ CsWVSNaL¦ YpV¢

I¢gL¤k] 'Cl'&S£f]jL¨L¥

WOrvLeV.

c) ' '&R£ vs]ÕU ' '&S£

f]Sj¨L¥ WOrvLeV.

22. fLRu fÐ]Ÿtt Nkv¡¾j

wQUXsp]¤ X, Y, Z IÐ]v

f]q]\ÿr]pOW:

Answer any seven from question

numbers 21 to 29. Each carries

three scores.

21. Justify the following :

a) 'Ne ' has positive value for

electron gain enthalpy.

b) The electron gain enthalpy of

'F ' is lower than that of 'Cl'.

c) The size of ' ' is lower than

that of ' '.

22. Identify X, Y and Z in the

following sequence of reactions :

23. Calculate the mass of oxalic acid

dihydrate 

(

required to prepare 0.1M, 250 ml

of its aqueous solution.

24. Balance the following Redox

reaction by ion-electron method

or oxidation number method

(Acid medium)

23. 250 ml, 0.1M KLWVyLs]WV By]cV

RRcRRzSNcãV 

(

&R£ ^s}p sLpj] fáLrL¨L¢

Af]R£ INf oLyV SveRoÐV

We¨L¨OW.

24. ASpL¦&CsWVSNaL¦ q}f]SpL

KLWVy]Scx¢ yUX|L q}f]SpL

DkSpLY]\ÿ V  \OvRa S\¡¨OÐ

r]ScLWVyV Nkv¡¾jU

yo}Wq]¨OW. (By]cV oLÈ|oU)

CH CH CH Br X Y Z HCHO

( ) ( ) ( ) ( )
2 2 3 2

2 7 3 4aq aq aq aqCr O SO Cr SO− − + −+ → +

(7 × 3 = 21) (7 × 3 = 21)
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25. RRcSmLSr¢ IÐ yUpO©

¾]R£ JRfË]sOU KqO j]¡ÚLe

q}f]pOU Af]R£ ZajpOU

v]wh}Wq]¨OW.

26. KqO qLyNkv¡¾jU INfoLNfU

jaÐORvÐOU, fÐ]ŸOtt

Avòp]¤ Af]R£ h]w

JfLReÐOU Nkv\]¨L¢ yÍOsj

ò]qLË¾]R£ oPs|U yzLp]¨OÐO.

CfV v]wh}Wq]¨OW.

27. \OvRa S\¡¾]ŸOttvpORa WLqeU

IuOfOW.

a) H
2
O

2
 yPƒ]¨OÐfV RouOWV

kOqŸ]p YæLôV AgvL kæLð]WV

yUnqe]Wt]sLeV.

b) Wb]j^sU fOe] As¨OÐf]jV

AjOSpL^|osæ.

28. 2 dm3 v|LkVfoOtt KqO yUnqe]

p]¤ Dtt 3.5 g RRcRRjNa^jOU

16g  RRcKLWVy]^jOU S\¡Ð

o]è]f¾]R£ BRW o¡ÇU, 270C&¤

INfRpÐV We¨L¨OW.

(R = 0.083 bar dm3 K–1mol–1).

29. KqO SmLUmV WSsLr] o]ãr]¤ 298 K

fLkj]sp]¤ ypjRRocV

(NH
2
CN) DU RRcKLWVy]^jOU

fÚ]¤ Nkv¡¾]\ÿSÕL¥ u∆ &R£

v]s–742.7kJmol–1 IÐO WRº

¾]. IË]¤ fLRu fÐ]ŸOtt

Nkv¡¾j¾]R£ I¢gL¤k]

v|f|LyU, 298 K fLkj]sp]¤,

INfpLp]q]¨ORoÐV We¨L¨OW.

25. Explain any one method of

preparation and structure of

diborane.

26. The value of equilibrium constant

is useful to predict the extent of

reaction and the direction of the

reaction at a given stage. Explain.

27. Give a reason for the following :

a) H
2
O

2
 is stored in wax-lined

glass or plastic vessels in dark.

b) Hard water is not suitable for

laundry.

28. Calculate the total pressure in a

mixture of 3.5 g of dinitrogen and

16 g of dioxygen confined in a

vessel of 2 dm3 at 270C.

(R = 0.083 bar dm3 K–1mol–1).

29. The reaction of cyanamide

(NH
2
CN) with dioxygen was

carried out in a bomb calorimeter

and 

u∆

 was found to be

–742.7kJmol–1, at 298 K.

Calculate enthalpy change for the

reaction at 298 K.

(1)

(1)

( ) ( ) ( ) ( ) ( )2 2 2 2 2

3

2g g g g l
NH CN O N CO H O+ → + +

(2)

(2)
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30  oOf¤ 33  vRqpOtt S\Lh|°t]¤

JRfË]sOU 3 I¹¾]jV D¾qRouOfOW.

KLSqLÐ]jOU 4 yVSWL¡ v}fU.

30. N
2,

O
2
 IÐ]vpORa SoLt]W|PsL¡

KL¡m]ã¤ CsWVSNaL¦ v]j|LyU

IuOf] SmLºV KLcrOW¥

We¨L¨OW. AvpORa ò]qf,

oLYVjã]WV y~nLvU IÐ]v fLqfo|U

R\pVfV IuOfOW.

31. fLRu j¤W]p]ŸOtt ySËf°tORa

ff~°¥ KLSqL DhLzqe°t]sPRa

\OqO¨] v]vq]¨OW.

a) NW]ðs}WqeU

b) sZO Sy~hjU

c) WOr´ o¡Ç¾]sOtt Sy~hjU

d)  SkÕ¡ SNWLoLSãLNYLl]

32. RRzNc^¢ Bã¾]R£ SmL¡

oLfQWpORa Aa]òLj ff~°¥

IuOfOW. Cf]R£ qºV SoÓWtOU

qºV AkLWfWtOU IuOfOW.

33. fLRu fÐ]ŸOttvpORa WLqeU

IuOfOW.

a) B¤¨s] SsLz°¥ NhLvW

ASoLe]pp]¤ sp]¨OSÒL¥

j}s j]roOtt sLpj] DºLWOÐO.

b) 'Li ', 'Mg ' IÐ]v KSq

y~nLv°¥ WLe]¨OÐO.

c) Na
2
CO

3
 pORa ^s}p sLpj]

ƒLqYOeU WLe]¨OÐO.

d) BeSO
4,

MgSO
4
 IÐ]v

^s¾]¤, vtRq ItOÕU

sp]¨OÐO.

Answer any three from question

numbers 30 to 33. Each carries

four scores.

30. Write the molecular orbital

electronic configurations of N
2

and O
2
 and calculate their bond

orders. Give a comparison of

their stability and magnetic

behaviour.

31. Briefly describe the principles of

the following techniques, taking

an example in each case.

a) Crystallization

b) Simple distillation

c) Distillation under reduced

pressure

d) Paper chromatography

32. Give the postulates of Bohr

model of hydrogen atom. Also

write two merits and two

limitations of this model.

33. Account for the following :

a) Blue coloured solutions are

obtained when alkali metals

are dissolved in liquid

ammonia.

b) 'Li ' and 'Mg ' show similar

properties.

c) Aqueous solution of Na
2
CO

3
 is

alkaline.

d) BeSO
4
 and MgSO

4
 are readily

soluble in water.

(3 × 4 = 12) (3 × 4 = 12)




