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This Question Paper consists of 30 questions and 8 printed pages.

Ap âñ`Ódp„ 30 âñp¡ A_¡ 8 dyqÖs `p_p„ R>¡.
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2. 

General Instructions :

1. Candidate must write his/her Roll Number on the first page of the Question Paper.

2. Please check the Question Paper to verify that the total pages and total number of questions contained in the
Question Paper are the same as those printed on the top of the first page. Also check to see that the questions are
in sequential order.

3. Making any identification mark in the Answer-Book or writing Roll Number anywhere other than the specified
places will lead to disqualification of the candidate.

4. Write your Question Paper Code No. 62/SS/N/GU-A on the Answer-Book.

kpdpÞe k|Q_p :

1. `funp\} âñ`Ó_p â\d `p_p `f `p¡sp_p¡ A_y¾$dp„L$ Ahíe gM¡.

2. L©$`ep s`pku g¡hy„ L¡$ âñ`Ó_p Ly$g `p_p„ A_¡ âñ`Ódp„ Ly$g âñp¡_u k„¿ep, â\d `p_pdp„ D`f S>Zph¡gu k„¿ep\u kdp_ lp¡e.
s¡ `Z QL$pku g¡hy„ L¡$ âñp¡ ¾$ddp„ R>¡.

3. § DÑf ỳrkÐL$pdp„ L$p¡C`Z rQÞlp¡ b_phhp A\hp r_qv$®óV$ õ\p_p¡ rkhpe AÞe L$p¡C õ\p_ `f A_y¾$dp„L$ gMsp `funp\}_¡
Aep¡Áe Ål¡f L$fhpdp„ Aphi¡.

4. DÑf ỳ[õsL$p `f âñ`Ó_u L$p¡X$ k„¿ep 62/SS/N/GU-A gMhu.

Set/k¡V$ A

Code No.

    L$p¡X$ k„¿ep62/SS/N/GU
Roll No.

A_y¾$dp„L$
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CHEMISTRY

fkpeZipõÓ

(313-G)
Time :  3 Hours ] [ Maximum Marks : 80

kde : 3 L$gpL] [ Ar^L$sd NyZ — 80

Note : (i) All questions are compulsory.

(ii) Marks allotted are indicated against each question.

(iii) Each question from Question Nos. 1 to 10 has four alternatives - (A), (B), (C) and (D),
out of which one is the most appropriate.  Choose the correct answer among the four
alternatives and write it in your Answer-Book against the Number of the question.  No
extra time is allotted for attempting multiple choice questions.

(iv) Use log tables, if necessary.

_p¢^ : (i) b^pS> âñp¡ Ar_hpe® R>¡.

(ii) âÐe¡L$ âñ_u kpd¡ s¡_p NyZ Ap`hpdp„ Aph¡g R>¡.

(iii) âñ k„¿ep 1 \u 10 _p âÐe¡L$ âñ dpV¡$ Qpf rhL$ë`p¡ (A), (B), (C) A_¡ (D) Ap ¡̀g R>¡ S>¡dp„\u A¡L$ kp¥\u ep¡Áe
R>¡.  Ap`¡gp Qpf rhL$ë`p¡dp„\u kpQp rhL$ë`_u `k„v$Nu L$fu, sdpfu DÑf `y[õsL$pdp„ âñ k„¿ep_u kpd¡ gMp¡.
blºrhL$ë` âñp¡_p DL¡$g dpV¡$ L$p¡C Arsqf¼s kde Ap`hpdp„ _l] Aph¡.

(iv) S>ê$f S>Zpe Ðep„ gp¸N V¡$bg_p¡ D`ep¡N L$fhp¡.

1. The total number of electrons which can be accommodated in all orbitals having principal
quantum number 2 and azimuthul quantum number 1 is :

(A) 2 (B) 4 (C) 6 (D) 8

Å¡ dy¿e ¼hp„V$d k„¿ep 2 A_¡ A¡Æçey’g ¼hp„V$d k„¿ep 1 lp¡e sp¡ b^p L$nL$p¡dp„ L¡$V$gp Cg¡¼V²$p¡_ cfpC iL¡$ R>¡ ?
(A) 2 (B) 4 (C) 6 (D) 8

2. The wavelength of the electro-magnetic radiation having a frequency of 1368 kHz will be :

(A) 219.3 m (B) 222.3 m (C) 216.3 m (D) 225.3 m

1368 kHz Aph©rÑhpmu rhÛys Qy„bL$ue rhqL$fZ_y„ sf„Nv$¥Ýe® li¡ :

(A) 219.3 m (B) 222.3 m (C) 216.3 m (D) 225.3 m

3. The colloidal solutions are purified by :

(A) Peptisation (B) Coagulation (C) Dialysis (D) Emulsification

L$rgg ÖphZp¡_y„ iyqÙL$fZ L$C rhr^ Üpfp ’pe R>¡ ?

(A) ‘¡àV$uL$fZ (B) õL„$v$_ (C) X$peprgrkk (D) ‘pekuL$fZ

1

1

1
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4. The ratio of PV=nRT is known as :
(A) Ideal gas equation (B) Real gas equation
(C) Compressibility factor (D) Gas constant

PV=nRT “p A_y‘ps_¡ Ap¡mMpe R>¡ :

(A) Apv$i® N¥k kduL$fZ (B) hpõsrhL$ N¥k kduL$fZ

(C) k„‘uX¹$esp OV$L$ (D) N¥k [õ’fp„L$

5. AlCl3 is a :
(A) Lewis acid (B) Lewis base (C) Bronsted acid (D) Bronsted base

AlCl3 R>¡ :

(A) g|Ck Açg (B) g|Ck npf (C) b°pƒõV¡$X$ Açg (D) b°pƒõV¡$X$$ npf

6. In a hydrogen - oxygen fuel cell, combustion of hydrogen occurs to :
(A) produce high purity water
(B) create potential difference between two electrodes
(C) generate heat
(D) remove adsorbed oxygen from electrode surface

lpCX²$p¡S>_-Ap¸¼kuS>_ I^Z L$p¡jdp„, lpCX²$p¡S>__y„ v$l_ ip dpV¡$ ’pe R>¡ ?

(A) DÃQsd iyÙsphpmp ‘pZu_u DÐ‘rs dpV¡$

(B) b¡ Cg¡¼V²$p¡X$p¡ hÃQ¡ k„crhs saphsp¡ Dcu L$fhp dpV¡$

(C) Dódp DÐ‘ß L$fhp dpV¡$

(D) Cg¡¼V²$p¡X$dp„’u Ahip¡rjs Ap¸¼kuS>_ lV$php dpV¡$

7. Which one of the following has S–O–S bond ? 1
(A) H2S2O8 (B) H2S2O7 (C) H2S2O4 (D) H2S2O5

r_ç_rgrMsdp„’u i¡dp„ S–O–S b„̂  lp¡e R>¡ ?
(A) H2S2O8 (B) H2S2O7 (C) H2S2O4 (D) H2S2O5

8. Compound (A) on heating gives an oxide.  This oxide is used for white washing when mixed
with water (A) is :
(A) Ca2(PO4)3 (B) CaCO3 (C) Ca(OH)2 (D) CaSO4

k„ep¡S>_ (A) “¡ Nfd L$fhp’u A¡L$ Ap¸¼kpCX$ b_¡ R>¡, Äepf¡ Ap Ap¸¼kpCX$_¡ ‘pZu kp’¡ dmphpdp„ Aph¡ R>¡ Ðepf¡

s¡_p¡ D‘ep¡N ka¡v$u (‘yspC) dpV¡$ ’pe R>¡. k„ep¡S>_ (A) R>¡ .
(A) Ca2(PO4)3 (B) CaCO3 (C) Ca(OH)2 (D) CaSO4

9. The correct IUPAC name of  is :

(A) Methyl ethanoate (B) Aceto ethanoate
(C) Ethanoic anhydride (D) Ethanoyl ethanoate

 “y„ kpQy„ IUPAC “pd R>¡  :

(A) d¡r’g A¸’¡_pµA¡V$ (B) A¡kuV$p¡ A¸’¡_pµA¡V

(C) A¡’¡_p¡CL$ A¡ÞlpCX²$pCX (D) A¡’¡_p¸Cg A¡’¡_pµA¡V$

1

1

1

1

1
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10. C2H5OH 2 43

2

iH SOPBr alc. KOH

H O, Heat
 X  Y Z→ → →

In the above reaction sequence, Z is :

(A) CH2=CH2 (B)

(C) CH3−CH2−O−CH2−CH3 (D) CH3−CH2−OH

C2H5OH 2 43

2

iH SOPBr alc. KOH

H O, Heat
 X  Y Z→ → →

D‘fp¡¼s ârsq¾$ep A_y¾$ddp„ Z R>¡ :

(A) CH2=CH2 (B)

(C) CH3−CH2−O−CH2−CH3 (D) CH3−CH2−OH

11. What is meant by molar volume ?  How is it related with density ?  What are the STP conditions
at which molar volume is measured ?

dp¡gf hp¡ëeyd A¡V$g¡ iy„ ? O_Ðh kp’¡ s¡_p¡ iy„ k„b„̂  R>¡ ? dp¡gf v$m_¡ L$ep âpdprZL$ (dp_L$) sp‘ A_¡ v$pb hX¡$ dp‘u

iL$pe R>¡ ?

12. 4 g of copper chloride was found to contain 1.890 g of copper and 2.110 g of chlorine.
Calculate the percentage of copper and chlorine in it.

4 g L$pµ‘f ¼gp¡fpCX$dp„ 1.890 g L$pµ‘f A_¡ 2.110 g ¼gp¡fu_ lp¡e sp¡, s¡dp„ L$pµ‘f A_¡ ¼gp¡fu__u V$L$phpfu dpÓp_u

NZsfu L$fp¡.

13. State Heisenberg uncertainty principle.  Write its mathematical expression.

lpCT¡_bN®_p Ar_ròssp rkÙp„s_¡ õ‘ô$ L$fp¡. s¡_p¡ NrZsue Arcìe[¼s gMp¡.

14. What is difference between diffusion and effusion ?

rhkfZ A_¡ r_õkfZ hÃQ¡ iy„ saphs lp¡e R>¡ ?

15. State the first law of thermodynamics.  What is its limitation ?

DódpNrsL$u_p â’d r_ed_p¡ Dëg¡M L$fp¡. s¡_u iu dep®v$pAp¡ R>¡ ?

16. By the electrolysis of H2SO4 (50% W/W) followed by distillation compound (A) is obtained.
Compound (A) reacts with MnCl2 in alkaline medium to give a brown coloured compound
(B).  Identify (A) and (B) and also write the chemical equation for the reaction of (A) with
MnCl2.

Apkh_ kp’¡ këãe|qfL$ A¡rkX$ (50% W/W) “y„ rhÛys A‘OV$_ L$fhp’u b„̂  (A) dm¡ R>¡. b„̂  (A) npfue

dpÝeddp„ MnCl2 kp’¡ ârsq¾$ep L$fu c|fp f„N_y„ b„̂  (B) b_ph¡ R>¡. (A) A_¡ (B) _u Ap¡mM L$fp¡ A_¡ (A) “u

MnCl2 kp’¡ ârsq¾$ep_y„ fpkperZL$ kduL$fZ  gMp¡.

1

2

2

2
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17. How will you carry out the following conversions ? 2

(a) Chlorobenzene to Toluene

(b) Decanol to Decanal

r_ç_ ê$‘p„sfZ sd¡ L¡$hu fus¡ L$fip¡ :

(a) ¼gp¡fp¡b¡ÞTu__¡ V$pµg|C_dp„

(b) X¡$L$p“pµg_¡ X¡$L$p_¥gdp„

18. How do thermoplastic differ from thermosetting polymers ? 2

’dp£àgp[õV$L$, ’dp£k¡qV„$N blºgL$p¢ (‘p¡gudf) ’u L¡$hu fus¡ Sy>v$p R>¡.

19. Name the polymer which is formed by the condensation of 3-hydroxybutanoic acid and
3-hydroxypentanoic acid.  Give the structure of the polymer formed.

3-lpCX²$p¡¼kuåe|V¡$_pCL$ Açg A_¡ 3-lpCX²$p¡¼ku‘¡ÞV$pµ_p¡CL$ Açg_p k„O__ ’u b_sp blºgL$ (‘p¡gudf) “y„ “pd gMp¡

A_¡ s¡_y„ b„̂ pfZ ‘Z gMp¡.

20. (a) The observed and calculated molar mass of KCl is 38.75 g mol−1 and 75.5 g per mole
respectively.  Calculate the Van’t-Hoff factor.

(b) The relative lowering of vapour pressure produced by dissolving 7.2 g of substance in
100 g of water is 0.00715.  Calculate the molar mass of the substance.

(a) KCl “y„ â¡rns A_¡ ‘qfL$rgs dp¡gf Öìedp_ A_y¾$d¡ 38.75 g ârs dp¡g A_¡ 75.5 g ârs dp¡g R>¡.  h¡ÞV$lpµa

OV$L$ “y„ ‘qfL$g_ (NZsfu) L$fp¡.

(b) 7.2 g ‘v$p’®_¡ 100 g ‘pZudp„ rhg¡e L$fhp’u hpó‘-v$bpZ_y„ âdpZ 0.00715 R>¡.  ‘v$p’®_p„ dp¡gf Öìedp__u

NZsfu L$fp¡.

21. Calculate the enthalpy change in the reaction.

4NH3(g)+3O2(g) → 2N2(g)+6H2O(l) at 298 K.  Given that enthalpy of formation for NH3(g)
and H2O(l) are −46.0 kJ mol−1 and −286.0 kJ mol−1 respectively.  Also mention the standard
enthalpy of formation of an element.

298 K sp‘ ‘f Ap‘¡g ârsq¾$ep 4NH3(g)+3O2(g) → 2N2(g)+6H2O(l)  “y„ A¡Þ’¥ë‘u ‘qfhs®__u NZsfu

L$fp¡.  NH3(g) A_¡ H2O(l) “u k„ch_ A¡Þ’¥ë‘u A_y¾$d¡ −46.0 kJ mol−1 A_¡ −286.0 kJ mol−1 R>¡.

L$p¡C‘Z sÒh_u dp_L$ k„ch_ A¡Þ’¥ë‘u_p¡ ‘Z Dëg¡M L$fp¡.

22. (a) What is Polyprotic acid ?  Give two examples.

(b) Calculate the pH of 1×10−3 M aqueous solution of NaOH.

(a) ‘p¡rgâp¡qV$L$ Açg iy„ lp¡e R>¡ ? b¡ Dv$plfZp¡ Ap‘p¡.

(b) 1×10−3 M NaOH “p S>gue ÖphZ_u pH “u NZsfu L$fp¡.

2

4

4

4
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23. Explain the following :
(i) Although Lithium has the most negative Eo value, its reaction with water is less vigorous

than that of sodium with least negative Eo in the group.
(ii) Lithium shows properties similar to magnesium.
(iii) Zr (Atomic Number 40) and Hf (Atomic Number 72) have almost same atomic radii.
(iv) Transition elements are generally paramagnetic in nature.

r_ç_rgrMs_u ìep¿ep Ap‘p¡.

(i) Å¡ L¡$ rgr’ed_p¡ Eo dp_ Ar^L$sd F>ZpÐdL$ R>¡, ‘Z ‘pZu kp’¡ s¡_u ârsq¾$ep kpdpÞes: kp¡qX$ed, S>¡_y„

S|>’dp„ kp¥’u Ap¡Ry>„ F>ZpÐdL$ Eo lp¡e R>¡, “u syg_pdp„ Ap¡Ry>„ âbm lp¡e R>¡.

(ii) rgr’ed d¡Á_¡ried_p kdp_ S> NyZ^d® v$ip®h¡ R>¡.

(iii) Zr (AÏ„ ¾$dp„L$ 40) A_¡ Hf (AÏ„ ¾$dp„L$ 72) bß¡_p¡ AÏApL$pf gNcN A¡L$ kfMp¡ lp¡e R>¡.

(iv) k„¾$dZ sÒhp¡ kpdpÞe fus¡ A_yQy„bL$ue âL©$rs_p lp¡e R>¡.

24. Complete the following reactions :
(i) Al2O3+2NaOH →
(ii) O3+2FeSO4+H2SO4 →
(iii) K2Cr2O7+H2SO4+3SO2 →

(iv) 6XeF4+12H2O →

r_ç_ ârsq¾$epAp¡_¡ ‘|Z® L$fp¡ :
(i) Al2O3+2NaOH →
(ii) O3+2FeSO4+H2SO4 →
(iii) K2Cr2O7+H2SO4+3SO2 →

(iv) 6XeF4+12H2O →

25. Illustrate the following reactions giving a chemical equation for each :
(a) Kolbe’s reaction
(b) Hofmann’s Bromamide reaction

r_ç_rgrMs ârsq¾$epAp¡_u Dv$plfZ kp’¡ ìep¿ep Ap‘p¡.

(a) L$p¡ëb¡ ârsq¾$ep

(b) lpµadp_ b°p¡dpdpCX$ ârsq¾$ep

26. (a) Arrange the following in order of their increasing stability :

Justify your answer.
(b) How will you distinguish between primary, secondary and tertiary alcohols ?

(a) r_ç_rgrMs_¡ s¡_p [õ’fÐh_p Ap^pf¡ Apfp¡lu ¾$ddp„ Np¡W$hp¡.

sdpfp S>hpb_u ‘yrô$ L$fp¡.

(b) sd¡ âp’rdL$, qÜsueL$ A_¡ s©sueL$ A¡ëL$p¡lpµgp¡dp„ saphs L¡$hu fus¡ L$fip¡.

4

4

4

4
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27. (a) Which one in the pairs is more covalent and why ?

(i) AgCl, AgI (ii) LiCl, KCl

(b) Predict the molecular geometrics of AX4 type molecules having :

(i) 4 bond pairs and no lone pairs,

(ii) 2 bond pairs and 2 lone pairs

Justify your answer.

(c) Be2 molecule does not exist.  Explain on the basis of molecular orbital theory.

(a) “uQ¡ Ap‘¡g eyÁdp¡dp„ L$ep¡ b„̂  khp®r^L$ klk„ep¡S>L$ R>¡ ? A_¡ ip dpV¡$ ?

(i) AgCl, AgI (ii) LiCl, KCl

(b) AX4 âL$pf_p AÏAp¡_u Ap[ÎhL$ S>eprdrsAp¡_u âpNy[¼s L$fp¡ Äepf¡ s¡dp„

(i) 4 Apb„̂  eyÁd A_¡ i|Þe A¡L$L$ eyÁd s’p

(ii) 2 Apb„̂  eyÁd A_¡U 2 A¡L$L$ eyÁd R>¡. sdpfp S>hpb_u ‘yrô$ L$fp¡.

(c) Be2 dp¡g¡¼eyg A[õsÐhdp„ “’u. dp¡g¡¼eygf Ap¡rb®V$g r’efu“p Ap^pf¡ kdÅhp¡.

28. (a) Derive the units of rate constants K for the first and second order reaction. 6

(b) Define molar conductivity.  How molar conductivity varies with concentration ?

(c) Define solubility product (Ksp) and solubility equilibrium.

(a) â’d ¾$d_u âq¾$ep A_¡ qÜsue ¾$d_u âq¾$ep dpV¡$ v$f AQmp„L$ K “p A¡L$d_¡ S>Zphp¡.

(b) dp¡gf hplL$sp_¡ ìep¿epres L$fp¡. kp„Ösp_u kp’¡ dp¡gf hplL$spdp„ L¡$hu fus¡ ‘qfhs®_ ’pe R>¡ ?

(c) Öpìesp DÐ‘pv (Ksp)$ A_¡ Öpìesp k„syg__¡ ìep¿epres L$fp¡.

29. (a) [Fe(H2O)6]
2+ complex is paramagnetic whereas [Fe(CN)6]

4− is diamagnetic.  Explain
on the basis of crystal field theory.

(b) Write the IUPAC name, coordination number and oxidation state of cobalt in
[Co(en)2 (H2O) CN]2+.

(c) What is linkage isomerism ?  Give one example.

[Atomic number : Fe=26, Co=27]

(a) q¾$õV$g n¡Ó rkÙp„s_p Ap^pf¡ õ‘ô$ L$fp¡ L¡$ [Fe(H2O)6]
2+ k„Ly$g A_yQy„bL$ue lp¡e R>¡.  Äepf¡  [Fe(CN)6]

4−

k„Ly$g ârs Qy„bL$ue lp¡e R>¡.

(b) [Co(en)2 (H2O) CN]2+ “y„ IUPAC “pd, k„ep¡S>L$p¡_u k„¿ep A_¡ L$p¡bpëV$_u Ap¸¼kuL$fZ Ahõ’p gMp¡.

(c) b„̂ _u kdphesp iy„ lp¡e R>¡ ? A¡L$ Dv$plfZ Ap‘p¡.

(‘fdpÏ ¾$dp„L$ : Fe=26, Co=27)

6

6
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30. Predict the major product of the following reactions :

(i) (ii) CH3CH2NH2 
2

NaNO /HCl
→

(iii) (iv)

(v) (vi)
2

ether

3 2 3 2
H O

CH CH MgBr (CH ) C O  →+ = 

r_ç_ ârsq¾$epAp¡_p dy¿e DÐ‘pv$p¡_u âpNy[¼s gMp¡ :

(i) (ii) CH3CH2NH2 
2

NaNO /HCl
→

(iii) (iv)

(v) (vi) →+ = 

2
3 2 3 2

H O
CH CH MgBr (CH ) C O  

C\f

- o 0 o -

6


