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SECTION - A / [¤®¡àK - A

1. What does the following symbols represent ? 1
(i) ms (ii) Ms

[>´•[º[Jt¡ [W¡Òû¡P¡[º [A¡ [>ìƒ¢Å A¡ì¹ ?
(i) ms (ii) Ms

2. What is meant by Glycosidic linkage ? 1

‘NÃàÒüìA¡àÎàÒü[l¡A¡ [º}ìA¡\’ (Glycosidic linkage) ¤ºìt¡ [A¡ ë¤àc¡àÚ ?

3. What is the major product of elimination reaction of 2-Chlorobutane ? 1

2-ëAÃ¡àì¹à[¤l¡üìi¡ì>¹ "š>Ú> [¤[yû¡Úà¹ ³åJ¸ [¤[yû¡Úà\àt¡ šƒà=¢[i¡ [A¡ ?

4. What is meant by molar mass of an ionic compound ?  How many moles of CaCO3
 weigh 5 g ?

[Ca=40.0 u, C=12.0 u, O=16.0 u]

&A¡[i¡ "àÚ>ãÚ ë™ïìK¹ ë³àºà¹ ®¡¹ (molar mass) ¤ºìt¡ [A¡ ë¤àc¡àÚ ?  A¡t¡ ë³àº CaCO3 -&¹ ®¡¹
5 Køà³ ?
[Ca=40.0 u, C=12.0 u, O=16.0 u]

5. Define Modern Periodic Law.  How many groups and periods are present in the modern
periodic table ?

"à‹å[>A¡ š™¢àÚ Îèy[i¡ ëºJ¡ú  "à‹å[>A¡ š™¢àÚ Îà¹oãìt¡ (periodic table) A¡’[i¡ š™¢àÚ &¤} A¡’[i¡ ëÅøoã
"àìá ?

Time : 3 Hours ] [ Maximum Marks : 80

Î³Ú — 3 Qsi¡à ] [ šèo¢³à> — 80

CHEMISTRY

¹ÎàÚ>[¤ƒ¸à

(313-B)

Note : (i) This Question Paper consists of two Sections, viz., ‘A’ and ‘B’.

(ii) All questions from Section ‘A’ are to be attempted.

(iii) Section ‘B’ has two options.  Candidates are required to attempt questions from one

option only.

‰Ê¡¤¸ — : (i) &Òü šøÅ—šy[i¡ ƒå[i¡ [¤®¡àìK [¤®¡v¡û¡, ™=àyû¡ì³ ‘A’ &¤} ‘B’¡ú

(ii) [¤®¡àK ‘A’ ì=ìA¡ Î³Ñz šøìÅ—¹ l¡üv¡¹ šøƒà> A¡¹ìt¡ Òì¤¡ú

(iii) [¤®¡àK ‘B’ ìt¡ ƒåÒü[i¡ [¤A¡¿ ¹ìÚìá¡ú  &ìÛ¡ìy š¹ãÛ¡à=¢ãìƒ¹ &A¡[i¡ [¤A¡ì¿¹ šøÅ—P¡[º¹ l¡üv¡¹ šøƒà>
A¡¹ìt¡ Òì¤¡ú

2

2
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6. Define Hess’s Law of constant heat summation.  Write one useful application of this law.

ëÒìÎ¹ t¡àš Î³[Ê¡¹ [>t¡¸t¡à Îèy[i¡ [ºJå>¡ú  &Òü Îèìy¹ &A¡[i¡ ¤¸¤Òà[¹A¡ šøìÚàK [ºJå>¡ú

7. Calculate the bond enthalpy of N−H bond in NH3(g); 2

Given : 
1

2(g) 2(g) 3(g) r
1 3
 N   H NH ; H  46 kJ mol

2 2

−

+ �=−→ ∆

1
2(g) (g) r

1
 H  H ; H 218 kJ mol

2

−

�= → ∆

1
2(g) (g) r

1
 N   N ; H 973 kJ mol

2

−

�= → ∆

NH3(g) -& N−H ¤Þê¡ì>¹ ‘¤Þê¡> &>ô=¸àº[š’ (Bond Enthalpy) [>o¢Ú A¡¹ç¡>¡ú

šøƒv¡ : 1
2(g) 2(g) 3(g) r

1 3
 N   H NH ; H  46 kJ mol

2 2

−

+ �=−→ ∆

1
2(g) (g) r

1
 H  H ; H 218 kJ mol

2

−

�= → ∆

1
2(g) (g) r

1
 N   N ; H 973 kJ mol

2

−

�= → ∆

8. Show by graphical representation the effect of adding a catalyst on a reaction. 2

&A¡[i¡ [¤[yû¡ÚàÚ ">åQi¡A¡ ë™àìK¹ šø®¡à¤ ëºJ[W¡ìy¹ ÎàÒàì™¸ ëƒJà*¡ú

9. How would you convert the following ? 2

(i) Benzene to m-Chloronitrobenzene
(ii) Aniline to Chlorobenzene

[>´•[º[Jt¡ ¹ê¡šà”z¹P¡[º A¡ã®¡àì¤ Òì¤ ëƒJà* ?
(i) ë¤[g> ë=ìA¡ m-ëAÃ¡àì¹à>àÒüìi¡öàì¤[g>
(ii) "¸à[>[º> ë=ìA¡ ëAÃ¡àì¹àì¤[g>

10. 192 g of sulphur dioxide reacts with 64 g of oxygen in a closed vessel to form sulphur trioxide
according to the reaction :
2SO2(g) + O2(g) → 2SO3(g)

(a) Which is the limiting reagent in the reaction ?
(b) Calculate the maximum mass of sulphur trioxide that can be formed in the reaction.
[Atomic mass : S=32.0 u, O=16.0 u ]

192 Køà³ Îàºó¡à¹ l¡àÒü"GàÒül¡ * 64 Køà³ "[Gì\> &A¡[i¡ ¤‡ý¡ šàìy [¤[yû¡Úà Q[i¡ìÚ Îàºó¡à¹ i¡öàÒü"GàÒül¡
l¡ü;šÄ A¡ì¹¡ú  [¤[yû¡Úà[i¡ Òº :  2SO2(g) + O2(g) → 2SO3(g)

(a) &Òü [¤[yû¡ÚàÚ ‘Îã³à¤‡ý¡ [¤A¡à¹A¡’ (limiting Reagent) ëA¡à>ô[i¡ ?
(b) Î¤¢à[‹A¡ A¡t¡ š[¹³ào ®¡ì¹¹ Îàºó¡à¹ i¡öàÒü"GàÒül¡ &Òü [¤[yû¡ÚàÚ l¡ü;šÄ Òì¤ t¡à [>o¢Ú A¡¹¡ú
[šà¹³ào[¤A¡ ®¡¹ : S=32.0 u, O=16.0 u ]

2

4
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11. (a) What led Heisenberg to propose uncertainty principle ? How is it expressed
mathematically ?

(b) Calculate the uncertainty in position of an electron if uncertainty in velocity is
5.7×105 ms−1.  [ h=6.6×10−34 kg m2 s−1, mass of electron=9.1×10−31 kg]

(a) ÒàÒüì\>¤àìK¢¹ "[>ÆW¡Út¡à >ã[t¡ A¡ã®¡àì¤ l¡üxà[št¡ ÒÚ ?  A¡ã®¡àì¤ &ìA¡ Kà[o[t¡A¡®¡àì¤ šøA¡àÅ A¡¹à
ÒÚ ?

(b) &A¡[i¡ ÒüìºA¡i¡öì>¹ "¤Ñ‚àì>¹ "[>ÆW¡Út¡à [>o¢Ú A¡¹ìt¡ Òì¤, ™[ƒ K[t¡ì¤ìK¹ "[>ÆW¡Út¡à ÒÚ
5.7×105 ms−1.

[ h=6.6×10−34 kg m2 s−1, ÒüìºA¡i¡öì>¹ ®¡¹ =9.1×10−31 kg]

12. Account for the following : 4

(a) A solution of ethanol and cyclohexane shows positive deviation from Raoult’s law.
(b) The determination of osmotic pressure is a better method as compared to other colligative

properties for determining the molar mass of biomolecules such as proteins.

¤¸àJ¸à A¡¹ :
(a) Òü=à>º &¤} ÎàÒüìAÃ¡àìÒìGì>¹ &A¡[i¡ ‰¤o ¹à*ìÂi¡¹ Îèy (Raoult’s law) ë=ìA¡ ‹>àuA¡ [¤Wå¡¸[t¡

šøƒÅ¢> A¡ì¹¡ú
(b) í\¤ "oå ë™³> ëšøà[i¡ì>¹ "ào[¤A¡ ®¡¹ [>o¢ìÚ¹ \>¸ ">¸à>¸ Î³à¤t¢¡ã ‹³¢ (colligative properties)

-&¹ ëW¡ìÚ ‘"Îôì³à[i¡A¡ W¡àš’ (osmotic pressure) [>o¢Ú "[‹A¡t¡¹ l¡üšì™àKã šø[yû¡Úà¡ú

13. (a) What is Compressibility factor  ? 4

(b) Calculate the pressure exerted by 5.0 mol of carbon dioxide in a 1 litre flask at 478C
using ideal gas equation.
[R=0.0821 L atm K−1 mol−1]

(a) Î}>³¸t¡à P¡oA¡ (Compressibility factor) ¤ºìt¡ [A¡ ë¤àc¡àÚ ?
(b) 1 [ºi¡à¹ óÃ¡àìÑHþ 478C -& ¹[Û¡t¡ 5.0 ë³àº A¡à¤¢> l¡àÒü"GàÒül¡ ‡à¹à [>K¢t¡ W¡àš "àƒÅ¢ K¸àÎ Î³ãA¡¹o

¤¸¤Òà¹ A¡ì¹ [>o¢Ú A¡¹ìt¡ Òì¤¡ú
[R=0.0821 L atm K−1 mol−1]

14. (a) What is the relationship between the standard Gibbs energy change and equilibrium
constant of the reaction ?

(b) Calculate the standard Gibbs energy change for the reaction.
CH4(g)+2O2(g) → CO2(g) +2H2O(l)

at 298 K.  The standard Gibbs energy of formation of CH4(g), CO2(g) and H2O(l) at 298 K
are −50.8 kJ mol−1, −394.4 kJ mol−1 and −237.2 kJ mol−1 respectively.

(a) šø³ào [K¤ôÎô Å[v¡û¡ š[¹¤t¢¡>  (Standard Gibbs energy) &¤} Îà³¸ ‹øç¡¤A¡ (equilibrium constant)

-&¹ ³ì‹¸ Î´šA¢¡[i¡ [A¡ ?
(b) [>´•[º[Jt¡ [¤[yû¡Úà¹ \>¸ šø³ào [K¤ôÎô Å[v¡û¡ š[¹¤t¢¡> A¡t¡ Òì¤ [>o¢Ú A¡¹¡ú (298 K -&)

CH4(g)+2O2(g) → CO2(g) +2H2O(l)

CH4(g), CO2(g) &¤} H2O(l) -&¹ 298 K -& šøÑñìt¡¹ šø³à> [K¤ôÎô Å[v¡û¡ Òº ™=àyû¡ì³
−50.8 kJ mol−1, −394.4 kJ mol−1 &¤}¡−237.2 kJ mol−1 ú

4

4
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15. (a) Complete and balance the following chemical equations : 4

(i) FeSO4+H2SO4+H2O2 →

(ii) Cu+HNO3 →

         (conc.)

(b) Draw structures of the following :

(i) HOClO3 (ii) XeF4
(a) [>´•[º[Jt¡ ¹àÎàÚ[>A¡ [¤[yû¡ÚàP¡[º Î´šèo¢ A¡ì¹ Î³t¡à[¤‹à> (balance) A¡¹ :

(i) FeSO4+H2SO4+H2O2 →

(ii) Cu+HNO3 →

         (Q>)

(b) [>´•[º[Jt¡ ë™ïKP¡[º¹ Kk¡> "S¡> A¡¹ :

(i) HOClO3 (ii) XeF4

16. (a) Write IUPAC name of the following compound : 4

(b) With the help of suitable example, describe the following reactions :

(i) Reimer-Tiemann reaction

(ii) Aldol condensation

(a) [>ìW¡¹ ë™ïK[i¡¹ IUPAC >à³ ëºJ¡ú

(b) l¡üš™åv¡û¡ l¡üƒàÒ¹oÎÒ [>´•[º[Jt¡ [¤[yû¡Úà P¡[º¹ ¤o¢>à A¡¹ :

(i) ¹àÒü³à¹-[i¡³à>ô [¤[yû¡Úà

(ii) "¸àºôl¡º A¡>ôìl¡>ìÎÅ>

17. (a) With the help of a suitable example explain nucleophilic substitution reaction.

(b) Arrange the following set of compounds in the increasing order of the property indicated
against each :

(i) CH3CH2Cl, CH3CH2OH, CH3−O−CH3, CH3−CH3 (boiling point)

(ii) CH3CH2CHClCOOH, ClCH2CH2CH2COOH, CH3CHClCH2COOH,
CH3CH2CH2 COOH (acid strength)

(a) l¡üš™åv¡û¡ l¡üƒàÒ¹oÎÒ ‘[>l¡ü[AÃ¡*[ó¡[ºA¡ šø[t¡Ñ‚àš> [¤[yû¡Úà’ (nucleophilic substitution reaction)
¤¸àJ¸à A¡¹ç¡>¡ú

(b) [>´•[º[Jt¡ ëÎìi¡¹ ë™ïKP¡[ºìA¡ šø[t¡[i¡ ëÎìi¡ [>‹¢à[¹t¡ ‹ì³¢¹ yû¡³¤‹¢³à> t¡ã¤øt¡à¹ ³àyà ">å™àÚã
Îà\à> :

(i) CH3CH2Cl, CH3CH2OH, CH3−O−CH3, CH3−CH3 (Ñ£å¡i¡>àS¡)

(ii) CH3CH2CHClCOOH, ClCH2CH2CH2COOH, CH3CHClCH2COOH,

CH3CH2CH2 COOH ("´Ã Å[v¡û)¡(acid strength)

4



6  [ Contd...62/SS/N/B/313-B-A ]

18. (a) On the basis of VSEPR theory find out the molecular geometry and draw the molecular
shape of CH4 , NH3 and H2O.

Arrange these molecules in increasing order of bond angles.

(b) Draw the molecular orbital diagram of Be2 molecule and comment on its stability.

(a) VSEPR t¡w ë=ìA¡ CH4 , NH3 &¤} H2O -&¹ "oåP¡[º¹ \¸à[³[t¡A¡ "àAõ¡[t¡ * "ào[¤A¡ Kk¡>
[>o¢Ú A¡¹ç¡>¡ú

&Òü "oåP¡[ºìA¡ ¤Þê¡> ëA¡àìo¹ yû¡³¤‹¢³à> t¡ã¤øt¡à¹ ³àyà ">å™àÚã [¤>¸àÎ A¡¹ç¡>¡ú

(b) Be2 "oå¹ ‘³[º[A¡l¡üºà¹ "¹¤àÒüi¡àº’ (molecular orbital) [W¡y[i¡ "S¡> A¡¹ç¡>¡ú  &¹ Ñ‚à[Úâ«
(stability) ¤¸àJ¸à A¡¹ç¡>¡ú

19. (a) Write the cell reaction and calculate emf of the following cell at 298 K. 6

Mg(s)?Mg2+ (0.001 M)? ?Cu2+ (0.0001 M)? Cu(s)

Given : 
o

cell
E =+2.71 V.

(b) For the reaction

2N2O5(g) → 4NO2(g)+O2(g)

the rate of formation of NO2(g) is 4.8×10−3 MS−1.

Find the rate of disappearance of N2O5(g).

(a) ìA¡àÈ [¤[yû¡Úà (cell reaction) [i¡ ìºJ &¤} 298 K-& [>´•[º[Jt¡ ëA¡àÈ[i¡¹ emf [>o¢Ú A¡¹ :

Mg(s)?Mg2+ (0.001 M)? ?Cu2+ (0.0001 M)? Cu(s)

šøƒv¡ : o

cell
E =+2.71 V.

(b) 2N2O5(g) → 4NO2(g)+O2(g)

[¤[yû¡Úà[i¡ìt¡ NO2(g)-&¹ l¡ü;šàƒì>¹ Òà¹ 4.8×10−3 MS−1.

[¤[yû¡Úà[i¡ìt¡ N2O5(g)-&¹ "”z[Ò¢t¡ Ò¤à¹ Òà¹ (rate of disappearance) [>o¢Ú A¡¹¡ú

20. (a) How is potassium manganate converted into potassium permanganate ?   Write chemical
equation involved.  Give reactions of potassium permanganate to show that it acts as
an oxidising agent in acidic and alkaline medium.

(b) Explain the application of complexes in the extraction of metals.  Write chemical equation
involved.

(a) ši¡à[ÎÚà³ ³¸àUàì>i¡ìA¡ A¡ã®¡àì¤ ši¡à[ÎÚà³ šà¹³¸àUàì>ìi¡ ¹ê¡šà”z[¹t¡ A¡¹à ™àÚ ?  Î}[ÅÃÊ¡ ¹àÎàÚ[>A¡
Î³ãA¡¹o[i¡ ìºJ, [¤[yû¡Úà¹ ÎàÒàì™¸ ëƒJà* ë™ ši¡à[ÅÚà³ šà¹³¸àUàì>i¡ "à[´ÃA¡ * Û¡à¹ãÚ l¡ü®¡Ú
³à‹ì³Òü \à¹A¡ [ÒÎàì¤ A¡à\ A¡ì¹¡ú

(b) ‹àtå¡ [>ÍHþàÅì> \[i¡º ë™ïìK¹ šøìÚàK ¤¸àJ¸à A¡¹¡ú  Î}[ÅÃÊ¡ ¹àÎàÚ[>A¡ Î³ãA¡¹oP¡[º ìºJ¡ú

6

6
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SECTION - B / [¤®¡àK - B

OPTION - I / [¤A¡¿ - I

(Environmental Chemistry) / (š[¹ì¤Å ¹ÎàÚ>)

21. How is carbon monoxide extremely toxic to humans ? 1

³à>¤ìƒìÒ¹ \>¸ A¡à¤¢> ³ì>àGàÒül¡ ëA¡> [¤È[yû¡Úà™åv¡û¡ ?

22. Describe any two toxic effect of lead pollution. 2

ëºl¡ ƒèÈìo¹ ë™ ìA¡àì>à ƒå[i¡ [¤Èàv¡û¡ šø®¡àì¤¹ ¤o¢>à ƒà*¡ú

23. Explain the types of harmful effects of exposure to ionization radiation. 2

‘"àÚ>àÚ> [¤[A¡¹o’ (Ionization Radiation) -&¹ Î}ÑšìÅ¢ "àÎà¹ š¹ [¤®¡Ä šøA¡à¹ Û¡[t¡A¡à¹A¡ šø®¡à¤P¡[º
¤¸àJ¸à A¡¹¡ú

24. Mention the steps by which polluted water is made fit for drinking purpose.  Why is
Chlorination not the most desirable method of disinfecting water ?

ƒè[Èt¡ \ºìA¡ A¡ã®¡àì¤ šàì>¹ l¡üš™åv¡û¡ A¡¹à ÒÚ, t¡à¹ ‹àšP¡[º¹ l¡üìÀJ A¡¹¡ú ‘ëAÃ¡à[¹ì>Å>’ (Chlorination)
\ìº¹ \ã¤àoå >àìÅ¹ \>¸ Î¤ìW¡ìÚ l¡üš™åv¡û¡ šø[yû¡Úà >Ú ëA¡> ?

25. How is ozone layer helpful to us ?  Explain how does the ozone layer gets depleted ?  Give
chemical equations involved in this process.  Write any two harmful effects of ozone layer
depletion.

*ì\à> Ñz¹ "à³àìƒ¹ A¡ã®¡àì¤ l¡üšA¡à¹ A¡ì¹ ?  *ì\à> Ñz¹ A¡ã®¡àì¤ [¤ºåœ¡ ÒÚ ¤¸àJ¸à A¡¹¡ú  &Òü šø[yû¡ÚàÚ
Î}[ÅÃÊ¡ ¹àÎàÚ[>A¡ Î³ãA¡¹oP¡[º ìºJ¡ú  *ì\à> Ñzì¹¹ [¤ºå[œ¡¹ ë™ìA¡àì>à ƒå[i¡ Û¡[t¡A¡à¹A¡ šø®¡à¤ ìºJ¡ú

OPTION - II / [¤A¡¿ - II

(Chemistry and Industry) / (¹àÎàÚ[>A¡[¤ƒ¸à * [Å¿)

21. Which of the Newton’s laws of motion governs the motion of rockets ? 1

[>l¡üi¡ì>¹ ëA¡à>ô K[t¡Îèy ¹ìA¡ìi¡¹ K[t¡ìA¡ [>Ú”|o A¡ì¹ ?

22. How is the structure of dye related to its colour ?  Which is the structural unit of methyl
orange ?

¹gA¡ šƒàì=¢¹ (dyse) "àA¡à¹ t¡à¹ ¹ìR¡¹ ÎìU A¡ã®¡àì¤ Î´š[A¢¡t¡ ? [³=àÒüº "ë¹ìg¹ Kk¡>³èºA¡ &A¡A¡[i¡
[A¡ ?

4

6

2
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23. Which class of drugs is used in. 2

(i) Sleeping pills and (ii) Pills to control fever

Give one example of each.

[>´•[º[Jt¡ ëÛ¡ìy ëA¡à>ô ëÅøoã¹ *Èå‹ (drug) ¤¸¤Òê¡t¡ ÒÚ ?

(i) Qåì³¹ *Èå‹ &¤} (ii) a¹ A¡³àì>à¹ *Èå‹¡

šø[t¡[i¡¹  &A¡[i¡ A¡ì¹ l¡üƒàÒ¹o [ƒìt¡ Òì¤¡ú

24. Explain the preparation of following types of glasses.  Mention any one use of each. 4

(i) Toughened glass

(ii) Insulated glass

[>´•[º[Jt¡ Aò¡àìW¡¹ (glass) šøÑñ[t¡ ¤¸àJ¸à A¡¹¡ú  šø[t¡[i¡¹ &A¡[i¡ A¡ì¹ ¤¸¤Òà¹ l¡üìÀJ A¡¹¡ú

(i) i¡àìó¡>lô¡ NÃàÎ (Toughened glass)

(ii) Òü>Îåìºìi¡l¡ NÃàÎ (Insulated glass)

25. (a) Classify the following as addition and condensation polymers : 6

PVC, Terelene, Glyptal, Teflon.

(b) Write the name and structure of the monomers of the following polymer :

(c) Differentiate between homopolymers and copolymers with one example of each.

(a) [>´•[º[Jt¡P¡[º ™åt¡ (addition) >à Î}Q>> (condensation) š[º³à¹ ëÅøoã[¤®¡àK A¡¹¡:

PVC, ìi¡[¹[º>, [NÃši¡àº (Glyptal), ëi¡óô¡º> ú

(b) [>´•[º[Jt¡ š[º³àì¹¹ ³ì>à³à¹P¡[º¹ >à³ &¤} Kk¡> ìºJ :

(c) Ñ¬š[º³à¹ (homopolymer) &¤} ÎÒš[º³à¹ (copolymer) -&¹ ³ì‹¸ šà=¢A¡¸ [>ìƒ¢Å A¡¹¡ú  šø[t¡[i¡¹
&A¡[i¡ A¡ì¹ l¡üƒàÒ¹o ƒà*¡ú

- o O o -


