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Gen eral In struc tions :

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

2. Please check the Question Paper Booklet to verify that the total pages of the Booklet and the total
pages printed on the top of the first page tallies each other. 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 Booklet Code No. 53/HIS/1, Set u on the answer-book.

5. (a) The Question Paper Booklet is in English/Hindi medium only. However, if you wish, you can
answer in any one of the languages listed below :

Eng lish, Hindi, Urdu, Punjabi, Ben gali, Tamil, Malayalam, Kannada, Tel ugu, Mara thi,
Oriya, Guja rati, Konkani, Manipuri, Assamese, Nepali, Kashmiri, San skrit and Sindhi.

You are re quired to in di cate the lan guage you have cho sen to an swer in the box pro vided in the
an swer-book.

(b) If you choose to write the answer in the language other than Hindi and English, the
responsibility for any errors/mistakes in understanding the question will be yours only.

gm_m›` AZwXoe Ö

1. narjmWu ‡ÌZ-nÃ nwpÒVH$m Ho$ nhbo n•> na AnZm AZwH´$_mßH$ AdÌ` {bI|ü&

2. H•$n`m Om±M H$a b| {H$ ‡ÌZ-nÃ nwpÒVH$m H$s Hw$b n•> gßª`m VWm ‡W_ n•> Ho$ D$nar ^mJ na N>no Hw$b n•> gßª`m XmoZm| g_mZ h¢ü& Bg ~mV
H$s ^r Om±M H$a b| {H$ ‡ÌZ H´${_H$ Í$n _| h¢ü&

3. CŒma-nwpÒVH$m _| nhMmZ-{Mï ~ZmZo AWdm {Z{X©Ô> ÒWmZm| Ho$ A{V[a∫$ H$ht ^r AZwH´$_mßH$ {bIZo na narjmWu H$mo A`moΩ` R>ham`m Om òJmü&

4. AnZr CŒma-nwpÒVH$m na ‡ÌZ-nÃ nwpÒVH$m H$s H$moS> gßª`m 53/HIS/1, goQ> u {bI|ü&

5. (H$) ‡ÌZ-nÃ nwpÒVH$m Ho$db {h›Xr/AßJ́oOr _| h°ü& {\$a ^r, `{X Amn Mmh| Vmo ZrMo Xr JB© {H$gr EH$ ^mfm _| CŒma Xo gH$Vo h¢ Ö
AßJ´oOr, {h›Xr, CXy©, nßOm~r, ~ßJbm, V{_b, _b`mb_, H$fiãS>, VobwJy, _amR>r, C{ãS>`m, JwOamVr, H$m|H$Ur, _{Unwar, Ag{_`m,
Zonmbr, H$Ì_rar, gßÒH•$V Am°a {g›Yrü&

H•$n`m CŒma-nwpÒVH$m _| {XE JE ~m∞äg _| {bI| {H$ Amn {H$g ^mfm _| CŒma {bI aho h¢ü&

(I) `{X Amn {h›Xr Edß AßJ´oOr Ho$ A{V[a∫$ {H$gr A›` ^mfm _| CŒma {bIVo h¢ Vmo ‡ÌZ H$mo g_PZo _| hmoZo dmbr Ãw{Q>`m|/Jb{V`m| H$s {OÂ_oXmar
Ho$db AmnH$s hmoJrü&
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 Important Instructions 

1. This Question Paper Booklet contains two Question Papers—one based

on revised study material marked as NEW SYLLABUS and the other

based on pre-revised study material marked as OLD SYLLABUS.

2. NEW SYLLABUS is compulsory for those who have registered for 2015–16

(Block–I and Block–II) admission and Stream–II of 2016 admission.

(Those who are appearing in September–November, 2016 under

NEW SYLLABUS.)

3. OLD SYLLABUS is compulsory for those candidates who had registered

before 2015–16 (Block–I) admission.

4. Candidates are to answer only one Question Paper from the given two

Question Papers.

5. Candidates are not allowed to mix questions from the two given

Question Papers.

 _hŒdnyU© {ZX}e 

1. Bg ‡ÌZ-nÃ nwpÒVH$m _| Xmo ‡ÌZ-nÃ h¢—EH$ gßemo{YV A‹``Z gm_J´r na AmYm[aV h° {Og na 
Z`m nmR>ÁH´$_ Aß{H$V h° VWm Xygam gßemoYZ go nyd© dmbr A‹``Z gm_J´r na AmYm[aV h° {Og 
na nwamZm nmR>ÁH´$_ Aß{H$V h°ü&

2. Z`m nmR>ÁH´$_ CZ narjm{W©̀ m| Ho$ {bE A{Zdm ©̀ h° {OZH$m Zm_mßH$Z 2015–16 („bm∞H$–I

Am°a „bm∞H$–II) VWm emIm–II, 2016 _| h˛Am h°ü& (CZHo$ {bE Omo {gVÂ~a–ZdÂ~a, 2016 _|
ZE nmR>ÁH´$_ Ho$ AßVJ©V narjm _| ~°R>Zo Om aho h¢ü&)

3. nwamZm nmR>ÁH´$_ CZ narjm{W©̀ m| Ho$ {bE A{Zdm ©̀ h° {OZH$m Zm_mßH$Z 2015–16 („bm∞H$–I)
Ho$ nhbo h˛Am h°ü&

4. narjmWu {XE JE Xmo ‡ÌZ-nÃm| _| go Ho$db EH$ ‡ÌZ-nÃ go hr CŒma {bI|ü&

5. narjmWu H$mo Xmo ‡ÌZ-nÃm| Ho$ ‡ÌZm| H$mo {_bmH$a CŒma XoZo H$s AZw_{V Zht h°ü&

313/HIS/105A 2
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 NEW 
This Question Paper contains 30 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V 30 ‡ÌZ h¢ü&

CHEM IS TRY

agm`Z-{dkmZ

(313)

Time : 3 Hours ] [ Max i mum Marks : 80

g_` : 3 K Q>o ] [ nyUm™H$ : 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 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.

{ZX}e : (i) g^r ‡ÌZm| Ho$ CŒma X|ü&
(ii) ‡À òH$ ‡ÌZ Ho$ gm_Zo CgHo$ AßH$ {bIo JE h¢ü&
(iii) ‡ÌZ gßª`m 1 go 10 VH$ Ho$ ‡À òH$ ‡ÌZ _| Mma {dH$În (A), (B), (C) VWm (D) h¢, {OZ_| go EH$ 

Cn`w∫$ h°ü& Mmam| {dH$Înm| _| go ghr CŒma MwZ| VWm AnZr CŒma-nwpÒVH$m _| ‡ÌZ gßª`m Ho$ gm_Zo CŒma
{bI|ü& ~h˛-{dH$Înr ‡ÌZm| Ho$ {bE A{V[a∫$ g_` Zht {X`m OmEJmü&

(iv) `{X AmdÌ`H$ hmo, Vmo bm∞J Q>o~b H$m ‡`moJ H$a|ü&

1. In an electrochemical cell

(A) chemical energy changes into electrical energy

(B) kinetic energy changes into electrical energy

(C) potential energy changes into kinetic energy

(D) kinetic energy changes into chemical energy 1

{H$gr d°⁄wVamgm`{ZH$ gob _|

(A) amgm`{ZH$ D$Om© H$m d°⁄wV D$Om© _| n[adV©Z hmoVm h°

(B) J{VO D$Om© H$m d°⁄wV D$Om© _| n[adV©Z hmoVm h°

(C) pÒW{VO D$Om© H$m J{VO D$Om© _| n[adV©Z hmoVm h°

(D) J{VO D$Om© H$m amgm`{ZH$ D$Om© _| n[adV©Z hmoVm h°

313/HIS/105A 3 [ P.T.O.
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2. In the spectrum of hydrogen atoms, the series which falls in ultraviolet region

is

(A) Lyman series

(B) Balmer series

(C) Paschen series

(D) Brackett series 1

hmBS¥>moOZ na_mUw Ho$ ÒnoäQ¥>_ _| H$m°Z-gr loUr nam~¢JZr joÃ _| hmoVr h°?

(A) bmB_°Z loUr

(B) ~m_a loUr

(C) nmeZ loUr

(D) ~´°Ho$Q> loUr

3. Which of the following species is not paramagnetic? 1

(A) O2

(B) O2
+

(C) O2
-

(D) O2
2-

{ZÂZ{b{IV _| go H$m°Z-gr ÒnrerO AZwMwÂ~H$s` Zht hmoVr h°?

(A) O2

(B) O2
+

(C) O2
-

(D) O2
2-

313/HIS/105A 4
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4. 290 mL of a gas at 17 °C is cooled to –13 °C at constant pressure. The new

volume of the gas will be

(A) 280 mL

(B) 260 mL

(C) 270 mL

(D) 290 mL 1

pÒWa Xm~ na 290 mL J°g H$mo 17 °C go –13 °C VH$ R>ßS>m {H$`m OmVm h°ü& Bg J°g H$m Z`m Am`VZ
ä`m hmoJm?

(A) 280 mL

(B) 260 mL

(C) 270 mL

(D) 290 mL

5. The concentration of Ag +  ions in a given saturated solution of AgCl at 25 °C is 

1 06 10 5× ´ - g ion per litre. The solubility product of AgCl is

(A) 0 353 10 10× ´ -

(B) 0 53 10 10× ´ -

(C) 1 12 10 10× ´ -

(D) 2 12 10 10× ´ -

1

25 °C na AgCl Ho$ gßV•· {db`Z _| Ag +  Am`Zm| H$s gmß–Vm 1 06 10 5× ´ - g Am`Z ‡{V brQ>a h°ü&

AgCl H$m {dbo`Vm JwUZ\$b h°

(A) 0 353 10 10× ´ -

(B) 0 53 10 10× ´ -

(C) 1 12 10 10× ´ -

(D) 2 12 10 10× ´ -

313/HIS/105A 5 [ P.T.O.
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6. The size of colloidal particles is in between

(A) 10 7-  cm and 10 9-  cm

(B) 10 5-  cm and 10 7-  cm

(C) 10 9-  cm and 10 11-  cm

(D) 10 2-  cm and 10 3-  cm
1

H$mobm∞BS>r H$Um| H$m AmH$ma BZ_| go {H$gHo$ ~rM _| hmoVm h°?

(A) 10 7-  cm Am°a 10 9-  cm

(B) 10 5-  cm Am°a 10 7-  cm

(C) 10 9-  cm Am°a 10 11-  cm

(D) 10 2-  cm Am°a 10 3-  cm

7. Hydrogen peroxide is used as

(A) oxidizing agent

(B) reducing agent

(C) both oxidizing and reducing agent

(D) drying agent 1

hmBS¥>moOZ nam∞ägmBS> H$m Cn`moJ {H$g Í$n _| hmoVm h°?

(A) Am∞ägrH$maH$

(B) AnMm`H$

(C) XmoZm|, Am∞ägrH$maH$ Am°a AnMm`H$

(D) ewÓH$ H$aZo dmbm H$maH$

313/HIS/105A 6
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8. The magnetic moment of Ni2+  ion is

(A) 3 87× BM

(B) 1 87× BM

(C) 3 52× BM

(D) 2 87× BM 1

[At. No. of Ni = 28]

Ni2+  Am`Z H$m MwÂ~H$s` AmKyU© hmoVm h°

(A) 3 87× BM

(B) 1 87× BM

(C) 3 52× BM

(D) 2 87× BM

[Ni H$s na_mUw gßª`m = 28]

9. 60 g of an organic compound on analysis gave the following results :

C = 24 g, H = 4 g and O = 32 g

The empirical formula of the compound may be

(A) CH O2 2

(B) C H O2 2

(C) C H O2 2 4

(D) CH O2 1

60 g Ho$ EH$ H$m~©{ZH$ `m°{JH$ H$m {dÌbofU H$aZo na {ZÂZ{b{IV n[aUm_ ‡m· h˛E :

C = 24 g, H = 4 g Am°a O = 32 g

`m°{JH$ H$m _ybmZwnmVr gyÃ hmo gH$Vm h°

(A) CH O2 2

(B) C H O2 2

(C) C H O2 2 4

(D) CH O2

313/HIS/105A 7 [ P.T.O.
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10. The reaction among primary amine, chloroform and alcoholic caustic potash is

called

(A) Wurtz reaction

(B) Frankland reaction

(C) Cannizzaro reaction

(D) Carbylamine reaction 1

‡mW{_H$ Eo_rZ, äbmoamo\$m∞_© Am°a EoÎH$mohm∞{bH$ H$m∞pÒQ>H$ nmoQ>me Ho$ ~rM _| A{^{H´$`m H$hbmVr h°

(A) dwQ>©≤g A{^{H´$`m

(B) \´¢$H$b¢S> A{^{H´$`m

(C) H°${ZOmamo A{^{H´$`m

(D) H$m{~©bEo_rZ A{^{H´$`m

11. Write down the names of three quantum numbers and write what they

represent. 2

VrZ π$mßQ>_ gßª`mAm| Ho$ Zm_ {b{IE Am°a {b{IE {H$ ò {H$gH$m ‡{V{Z{YÀd H$aVo h¢ü&

12. Calculate the wavelength of the spectral line in Lyman series corresponding to 

n = 3. 2

n = 3 Ho$ gßJV bmB_°Z loUr _| ÒnoäQ¥>_r aoIm Ho$ VaßJX°ø`© H$m n[aH$bZ H$s{OEü&

13. In an experiment, 5 0×  g of CaCO3 on heating gave 2 8×  g CaO and 2 2×  g CO2.

Show that these results are in accordance with the law of conservation of mass. 2

EH$ ‡`moJ _| 5 0×  g CaCO3 H$mo J_© H$aZo na 2 8×  g CaO Am°a 2 2×  g CO2 XoVm h°ü& Xem©BE {H$ `o 
n[aUm_ –Ï`_mZ Ho$ gßajU Ho$ {Z`_ H$m nmbZ H$aVo h¢ü&

14. Define empirical formula and molecular formula. 2

_ybmZwnmVr gyÃ Am°a Amp dH$ gyÃ H$s n[a^mfm Xr{OEü&

15. What is coagulation? Why does clotting of blood take place on applying FeCl3

solution? 2

ÒHß$XZ ä`m hmoVm h°? FeCl3 {db`Z bJmZo go È{Ya AmVßMZ ä`m| hmo OmVm h°?

16. Differentiate between an isolated system and a closed system. 2

{d ẁ∫$ {ZH$m` Am°a gßd•V {ZH$m` _| AßVa ÒnÔ> H$s{OEü&

313/HIS/105A 8
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17. Write down the structure and uses of Bakelite. 2

~oHo$bmBQ> H$s gßaMZm Am°a BgHo$ Cn`moJm| H$mo {b{IEü&

18. Why detergents containing linear alkylbenzene sulphonate are better

detergents over branched counterparts? 2

aoIr` EopÎH$b~|OrZ gÎ\$moZoQ> dmbo An_mO©H$, em{IV EopÎH$b~|OrZ gÎ\$moZoQ> dmbo An_mO©H$ H$s Anojm
~ohVa hmoVo h¢, ä`m|?

19. Write down the balanced chemical equations for the following : 2

(a) Stannous chloride (acidified) reacts with O3.

(b) Copper reacts with concentrated H SO2 4.

{ZÂZ{b{IV Ho$ {bE gßVw{bV amgm`{ZH$ g_rH$aU {b{IE :

(H$) ÒQ>°Zg äbmoamBS> (AÂbr`), O3 Ho$ gmW A{^{H´$`m H$aVr h°ü&

(I) H$m∞na H$s gmß– H SO2 4 go A{^{H́$`m hmoVr h°ü&

20. Calculate the bond dissociation energy of HCl. Given, the bond dissociation

energies of H2 and Cl2 are 430 kJ mol-1 and 242 kJ mol-1 respectively and 

D f H° for HCl is - 91 kJ mol-1. 4

HCl H$s Am~ßY {d`moOZ D$Om© H$mo n[aH${bV H$s{OEü& {X`m J`m h°, H2 Am°a Cl2

H$s Am~ßY {d`moOZ D$Om© H´$_eÖ 430 kJ mol-1 Am°a 242 kJ mol-1 h° VWm HCl Ho$ {bE 

D f H° = - 91 kJ mol-1 h°ü&

21. (a) Calculate the normality of a solution of NaOH, if 0 4×  g of NaOH is

dissolved in 100 mL of the solution.

(b) The relative lowering of vapour pressure produced by dissolving 7 2×  g of a

substance in 100 g of water is 0 00715× . What is the molecular mass of the 

substance? 4

(H$) `{X 0 4×  g NaOH H$mo 100 mL {db`Z _| {dbo` H$aVo h¢, Vmo NaOH Ho$ {db`Z H$s Zm∞_©bVm 
H$mo n[aH${bV H$s{OEü&

(I) {H$gr nXmW© Ho$ 7 2×  g H$mo 100 g nmZr _| {dbo` H$aZo na dmÓn-Xm~ _| gmno{jH$ AdZ_Z 
0 00715×  hmoVm h°ü& nXmW© Ho$ Amp dH$ –Ï`_mZ H$mo n[aH${bV H$s{OEü&

313/HIS/105A 9 [ P.T.O.
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22. Derive the expression for the degree of dissociation of weak acid. What is the

effect of common ion on the degree of dissociation? 4

Xw~©b AÂb H$s {d`moOZ-_mÃm Ho$ {bE A{^Ï`{∫$ Ï ẁÀnfi H$s{OEü& {d`moOZ H$s _mÃm na C^`{Z> Am`Z H$m 
ä`m ‡^md hmoVm h°?

23. (a) Define the order and molecularity of a reaction.

(b) The half-life of a substance in first-order reaction is 15 minutes. Calculate

the rate constant. 4

(H$) {H$gr A{^{H´$`m H$s H$mo{Q> Am°a Amp dH$Vm H$mo n[a^m{fV H$s{OEü&

(I) ‡W_ H$mo{Q> H$s A{^{H´$`m _| nXmW© H$s AYm©`w 15 {_ZQ> h°ü& Xa pÒWamßH$ H$mo n[aH${bV H$s{OEü&

24. (a) What is lanthanoid contraction? How does it affect the chemistry of post-

lanthanoid elements?

(b) Give the type of hybridization and magnetic behaviour of [ ]NiCl4
2-  and 

[ ( ) ]Ni CO 4  complexes. [At. No. of Ni = 28] 4

(H$) b¢WoZm∞BS> gßHw$MZ ä`m hmoVm h°? `h b¢WoZm∞BS> Ho$ ~mX Ho$ VŒdm| Ho$ agm`Z H$mo {H$g ‡H$ma ‡^m{dV
H$aVm h°?

(I) [ ]NiCl4
2-  Am°a [ ( ) ]Ni CO 4  gßHw$bm| Ho$ gßH$aU H$m ‡H$ma Am°a MwÂ~H$s` Ï`dhma Xr{OEü& [Ni H$s

na_mUw gßª`m = 28]

25. (a) Write the name of K NH NO[( ) ( ) ]3 2 3 4  com plex.    

(b) Name the type of isomerism present in [ ( ) ]Cr H O Cl2 6 3 and 

[ ( ) ]Cr H O Cl Cl H O2 5 2 2× .

(c) What are interhalogen compounds? Give two examples. 4

(H$) K NH NO[( ) ( ) ]3 2 3 4  gßHw$b H$m Zm_ {b{IEü&

(I) [ ( ) ]Cr H O Cl2 6 3 Am°a [ ( ) ]Cr H O Cl Cl H O2 5 2 2×  _| {H$g ‡H$ma H$s g_md`dVm hmoVr h°?

(J) AßVamh°bmoOZ `m°{JH$ ä`m hmoVo h¢? Xmo CXmhaU Xr{OEü&

313/HIS/105A 10
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26. How will you prepare? (Give chemical equation.) 4

(a) Ethene from chloroethane

(b) Toluene from chlorobenzene

(c) Butan-1-ol from propyl magnesium bromide

(d) 2,4,6-Tribromophenol from phenol

Amn {H$g ‡H$ma {daMZ H$a|Jo? (amgm`{ZH$ g_rH$aU Xr{OEü&)

(H$) äbmoamoEWoZ go EWrZ

(I) äbmoamo~|OrZ go Q>m∞byB©Z

(J) ‡mo{nb _°ær{e`_ ~´mo_mBS> go „ ỳQ>oZ-1-Am∞b

(K) \$sZm∞b go 2,4,6-Q¥>mB~´mo_mo\$sZm∞b

27. (a) According to VSEPR model, what is the expected shape of molecules and

arrangement of electron pair of AX 2, AX 4 and AX 6 types of molecules?

(b) State the postulates of VSEPR model which help in predicting the above

information. 6

(H$) VSEPR _m∞S>b Ho$ AZwgma AX 2, AX 4 Am°a AX 6 AUwAm| H$s Ano{jV AmH•${V Am°a BboäQ¥>m∞Z
`wΩ_ H$s Ï`dÒWm ä`m hmoJr?

(I) VSEPR _m∞S>b H$s CZ AdYmaUmAm| H$mo ÒnÔ> H$s{OE, Omo {H$ Cn`©w∫$ gyMZm H$s ^{dÓ`dmUr H$aZo
_| ghm`Vm XoVr h°ü&

28. (a) When an ore A of manganese is fused with KOH in the presence of air to

give a green-coloured compound, this green-coloured compound reacts

with O3 to give a purple-coloured compound B . Identify the compounds A

and B  and also give chemical equation.

(b) Write down the reactions of XeF2 and XeF6 with water. 6

(H$) O~ _¢JZrO Ho$ EH$ A`ÒH$ A H$mo dm ẁ H$s CnpÒW{V _| KOH  Ho$ gmW J{bV {H$`m OmVm h°, Vmo hao 
aßJ H$m `m°{JH$ ~ZVm h°ü& Bg hao aßJ Ho$ `m°{JH$ H$mo O3 Ho$ gmW A{^H•$V H$aZo na ~¢JZr aßJ H$m
`m°{JH$ B  ~ZVm h°ü& `m°{JH$ A Am°a B  H$s nhMmZ H$s{OE VWm amgm`{ZH$ g_rH$aU ^r Xr{OEü&

(I) XeF2 Am°a XeF6 H$s nmZr Ho$ gmW A{^{H´$`mE± {b{IEü&

313/HIS/105A 11 [ P.T.O.
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29. (a) Write down the names of the following organic compounds :

(b) How will you confirm the presence of nitrogen in an organic compound?

(c) What is Lucas test? What is its use? 6

(H$) {ZÂZ{b{IV H$m~©{ZH$ `m°{JH$m| Ho$ Zm_ {b{IE :

(I) EH$ H$m~©{ZH$ `m°{JH$ _| ZmBQ¥>moOZ H$s CnpÒW{V Amn {H$g ‡H$ma gw{ZpÌMV H$a|Jo?

(J) Î ỳH$mg narjU ä`m h°? BgH$m Cn`moJ ä`m h°?

30. Explain the following (give chemical equation also) : 6

(a) Hoffmann bromamide reaction

(b) Hell-Volhard-Zelinsky reaction

(c) Wolff-Kishner reduction

{ZÂZ{b{IV H$m dU©Z H$s{OE (amgm`{ZH$ g_rH$aU ^r Xr{OE) :

(H$) hm∞\$_mZ ~´mo_m_mBS> A{^{H´$`m

(I) hob-dmobmS>©-OoqbÒH$s A{^{H´$`m

(J) dmoÎ\$-{H$ÌZa AnM`Z

313/HIS/105A 12

(i) CH —CH=CH—CH—CH—CH3 3

(ii)

CH3

CH3

C H2 5 CH3

(i) CH —CH=CH—CH—CH—CH3 3

(ii)

CH3

CH3

C H2 5 CH3
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 OLD 
This Question Paper contains 25 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V 25 ‡ÌZ h¢ü&

CHEM IS TRY

agm`Z-{dkmZ

(313)

Time : 3 Hours ] [ Max i mum Marks : 80

g_` : 3 K Q>o ] [ nyUm™H$ : 80

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 got more than one option. Candidates are required to

attempt questions from one option only.

{ZX}e : (i) Bg ‡ÌZ-nÃ _| Xmo I S> h¢—I S> "A' Edß I S> "~'ü&
(ii) I S> "A' Ho$ g^r ‡ÌZm| H$mo hb H$aZm h°ü&
(iii) I S> "~' _| EH$ go A{YH$ {dH$În h¢ü& narjm{W©`m| H$mo Ho$db EH$ {dH$În Ho$ hr ‡ÌZm| Ho$ CŒma XoZo h¢ü&

SEC TION–A

I S>–A

1. Define the term ‘mole’. 1

"_mob' nX H$mo n[a^m{fV H$s{OEü&

2. Which reagent is used for oxidizing primary alcohols to aldehydes? 1

‡mW{_H$ EoÎH$mohm∞bmoß H$mo EopÎS>hmBS> _| Am∞ägrH•$V H$aZo Ho$ {bE H$m°Z-gm A{^H$_©H$ ‡ ẁ∫$ hmoVm h°?

3. Write the names of two important types of compound lipids. 1

gß`w∫$ {b{nS> Ho$ Xmo _hŒdnyU© ‡H$mam| Ho$ Zm_ {b{IEü&

4. In the given reaction 2 4 3 4A B C D+ ® + , when 5 moles of A react with 6 moles

of B, then—

(a) write which species is the limiting reagent;

(b) calculate the amount of C formed. 2

Xr JB© A{^{H´$`m 2 4 3 4A B C D+ ® +  _| O~ A Ho$ 5 _mob, B Ho$ 6 _mob go A{^{H´$`m H$aVo h¢,
Vmo—

(H$) ~VmBE {H$ H$m°Z-gr ÒnrerO gr_mßV A{^H$_©H$ h°;
(I) ~Zr h˛B© C H$s _mÃm n[aH${bV H$s{OEü&

313/HIS/105A 13 [ P.T.O.
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5. Write the significance of the principal ( )n  and magnetic quantum numbers ( )me . 2

_wª` ( )n  Am°a MwÂ~H$s` π$mßQ>_ gßª`m ( )me  H$s gmW©H$Vm ~VmBEü&

6. The critical temperature Tc  and critical pressure Pc  of CO2 are 30 98×  °C and

73 atm respectively. Can CO2 be liquified at 32 °C and 80 atm pressure?

Justify your answer. 2

CO2 H$m H´$mß{VH$ Vmn Tc  Am°a H´$mß{VH$ Xm~ Pc  H´$_eÖ 30 98×  °C Am°a 73 atm h°ü& ä`m CO2 H$mo
32 °C Am°a 80 atm Xm~ na –drH•$V {H$`m Om gH$Vm h°? AnZo CŒma H$s nw{Ô> H$s{OEü&

7. What are cohesive and adhesive forces? How do they govern the wetting and

non-wetting properties of liquids? 2

H$mohr{gd Am°a ES>hr{gd ~b ä`m h¢? `o –dm| Ho$ Am–©Z Am°a AZm–©Z JwUY_m] H$mo {H$g ‡H$ma {ZX}{eV
H$aVo h¢?$

8. Derive a relationship between DH and DU  for the reactions involving gaseous

reactants and gaseous products. 2

J°gr` A{^H$maH$m| Am°a J°gr` CÀnmXm| go gß~’ A{^{H´$`mAm| Ho$ {bE DH  Am°a DU  Ho$ ~rM gß~ßY Ï`wÀnfi
H$s{OEü&

9. Giving one example for each, differentiate between ‘roasting’ and ‘calcination’. 2

‡À`oH$ H$m EH$-EH$ CXmhaU XoVo h˛E "^O©Z' Am°a "{ZÒVmnZ' _| {d^oX H$s{OEü&

10. Determine the empirical formula of butyric acid. Its elemental composition is

as follows :

C = 54 2×  %, H = 9 2×  %, O = 36 6×  %

If the molecular mass of butyric acid is 88 u, then find its molecular formula.

[Atomic mass : C = 12 u, H = 1 u, O = 16 u] 4

„ ỳ{Q>[aH$ AÂb H$m _ybmZwnmVr gyÃ kmV H$s{OEü& BgH$m VmpŒdH$ gßKQ>Z {ZÂZ ‡H$ma h° :

C = 54 2×  %, H = 9 2×  %, O = 36 6×  %

`{X „ ỳ{Q>[aH$ AÂb H$m Amp dH$ –Ï`_mZ 88 u h°, Vmo BgH$m AUw-gyÃ kmV H$s{OEü&

[ na_mUw –Ï`_mZ : C = 12 u, H = 1 u, O = 16 u ]

313/HIS/105A 14
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11. (a) At a constant temperature, a gas occupies a volume of 200 mL at a

pressure of 0 720×  bar. It is subjected to an external pressure of 0 900× bar. 

What is the resulting volume of the gas?

(b) Which wrong assumptions of kinetic theory of gases led to van der Waals

equations? 4

(H$) pÒWa Vmn Am°a 0 720×  bar Xm~ na {H$gr J°g H$m Am`VZ 200 mL h°ü& `{X CgH$m ~m¯ Xm~ 
0 900× bar H$a {X`m OmE, Vmo J°g H$m n[aUm_r Am`VZ ä`m hmoJm?

(I) J°gm| Ho$ AUwJ{VH$ {g’mßV H$s {H$Z JbV YmaUmAm| Ho$ H$maU dm›S>>a dmÎg g_rH$aU ~Zm?

12. Consider the following reaction :

CH g H O g CO g H g ve4 2 23( ) ( ) ( ) ( ),+ + = +, DH

(a) Write an expression for K p  for the given reaction.

(b) In which direction, reaction will proceed by—

(i) increasing the pressure;

(ii) increasing the temperature;

(iii) using a catalyst? 4

{ZÂZ{b{IV A{^{H´$`m na {dMma H$s{OE :

CH g H O g CO g H g4 2 23( ) ( ) ( ) ( ),+ + =, DH YZmÀ_H$

(H$) Xr JB© A{^{H´$`m Ho$ {bE K p  H$m Ï ß̀OH$ {b{IEü&

(I) {ZÂZ{b{IV n[apÒW{V`m| _| A{^{H´$`m {H$g {Xem _| hmoJr?

(i) Xm~ ~ãT>mZo na

(ii) Vmn ~ãT>mZo na

(iii) CÀ‡oaH$ ‡`moJ H$aZo na

13. (a) Write the names of the following complexes :

(i) [ ( ) ]Fe NH Cl Cl3 4 2

(ii) [ ( ) ]Pt NH Cl3 2 2

(b) Explain the following terms, giving a suitable example in each case :

(i) Ligand

(ii) Coordination sphere 4

(H$) {ZÂZ{b{IV gßHw$bm| Ho$ Zm_ {b{IE :

(i) [ ( ) ]Fe NH Cl Cl3 4 2

(ii) [ ( ) ]Pt NH Cl3 2 2

313/HIS/105A 15 [ P.T.O.
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(I) ‡À òH$ AdÒWm _| EH$-EH$ C{MV CXmhaU XoVo h˛E {ZÂZ{b{IV nXm| H$s Ï`mª`m H$s{OE :

(i) gßbær ({bJ|S>)

(ii) Cnghgß`moOH$ _ S>b

14. (a) Write the structures of A, B, C and D in the following reactions :

(b) Exemplify the following reactions :

(i) Aldol condensation

(ii) Hell-Volhard-Zelinsky reaction

4

(H$) {ZÂZ{b{IV A{^{H´$`mAm| _| A, B, C Am°a D H$s gßaMZmE± {b{IE :

(I) {ZÂZ{b{IV A{^{H´$`mAm| H$mo CXmhaU g{hV ‡ÒVwV H$s{OE :

(i) EÎS>m∞b gßKZZ

(ii) hob-dmobmS>©-OoqbÒH$s A{^{H´$`m

15. Explain the following observations : 4

(a) Generally there is an increase in density of elements from titanium to

copper in the first series of transition elements.

(b) Transition elements and their compounds are generally found to be good

catalysts in chemical reactions.

{ZÂZ{b{IV AdbmoH$Zm| H$s Ï`mª`m H$s{OE :

(H$) gßH´$_U VŒdm| H$s ‡W_ loUr _| Q>mBQ>o{Z`_ go H$m∞na VH$ gm_m›`V`m VŒdm| Ho$ KZÀd _| d•{’ hmoVr h°ü&

(I) gßH´$_U VŒd Am°a CZHo$ `m°{JH$ amgm`{ZH$ A{^{H´$`mAm| _| gm_m›`V`m A¿N>o CÀ‡oaH$ H$s ^m±{V H$m`©
H$aVo h¢ü&

313/HIS/105A 16

(i)

(ii)

conc. HNO3

conc. H O2 4S
A

Sn/HCl
B

CH CH CH CONH3 2 2 2

Br /KOH2
C

NaNO /HCl2

273 K–278 K
D

(i)

(ii)

          HNO3

         H O2 4S
A

Sn/HCl
B

CH CH CH CONH3 2 2 2 C
NaNO /HCl2

273 K–278 K
D

gmß–
gmß–

Br /KOH2
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16. (a) Calculate the pH of 10 3- M aqueous solution of KOH.

(b) What are acidic buffers? Give an example of acidic buffer. 4

(H$) 10 3- M  KOH Ho$ Obr` {db`Z H$m pH n[aH${bV H$s{OEü&

(I) AÂbr` ~\$a ä`m h¢? AÂbr` ~\$a H$m EH$ CXmhaU Xr{OEü&

17. Write the molecular orbital electronic configuration of the following species.

Calculate their bond order and predict their relative stability :

O2;  O2
+

[Atomic number of O = 8] 4

{ZÂZ{b{IV ÒnrerO H$m Amp dH$ H$jH$ BboäQ¥>m∞{ZH$ {d›`mg {b{IEü& CZH$s Am~ßY H$mo{Q> n[aH${bV H$s{OE 
Am°a CZHo$ gmnoj ÒWm{`Àd H$s ‡mJw{∫$ H$s{OE :

O2;  O2
+

[ O H$s na_mUw gßª`m = 8 ]

18. (a) Name the four blocks of elements in the modern periodic table. What is the 

basis on which elements are categorized into four blocks?

(b) How do atomic sizes vary in a group and in a period? Give reasons for the

variations.

(c) Explain why the electron gain enthalpy of fluorine is less negative than

that of chlorine. 6

(H$) AmYw{ZH$ AmdV© gmaUr _| VŒdm| Ho$ Mma „bm∞H$m| Ho$ Zm_ {b{IEü& VŒdm| H$m BZ Mma „bm∞H$m| _|
gßdJuH$aU H$m AmYma ä`m h°?

(I) {H$gr dJ© _| Am°a AmdV©H$ _| na_mUw Am_mn {H$g ‡H$ma n[ad{V©V hmoVm h°? n[adV©Z H$m H$maU
Xr{OEü&

(J) ‚bwAmoarZ H$s BboäQ¥>m∞Z J´hU E›W°Înr, äbmoarZ H$s VwbZm _| H$_ F$UmÀ_H$ ä`m| hmoVr h°, Ï`mª`m
H$s{OEü&

313/HIS/105A 17 [ P.T.O.
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19. (a) State Hess’s law of constant heat summation.

(b) Calculate the enthalpy of formation of benzene.

Given the following :

C H l O g CO g H O l6 6 2 2 2
15

2
6 3( ) ( ) ( ) ( )+ ® +  ;   DcH° = - -3267 1kJ mol

C graphite O g CO g( ) ( ) ( )+ ®2 2  ;   D f H° = - × -393 5 1kJ mol

H g O g H O l2 2 2
1

2
( ) ( ) ( )+ ®  ;   D f H° = - × -285 83 1kJ mol

6

(H$) hog H$m pÒWa D$Ó_m gßH$bZ {Z`_ ~VmBEü&

(I) ~|OrZ H$s gß̂ dZ E›W°Înr n[aH${bV H$s{OEü&
{X`m h° :

C H l O g CO g H O l6 6 2 2 2
15

2
6 3( ) ( ) ( ) ( )+ ® +  ;   DcH° = - -3267 1kJ mol

C (J´°\$mBQ>) + ®O g CO g2 2( ) ( ) ;   D f H° = - × -393 5 1kJ mol

H g O g H O l2 2 2
1

2
( ) ( ) ( )+ ®  ;   D f H° = - × -285 83 1kJ mol

20. (a) How are the following conversions carried out?

(i) Ethanol to chloroethane

(ii) Benzene diazonium chloride to bromobenzene

(iii) Chloromethane to propyne

(iv) Chlorobenzene to 2-nitrochlorobenzene

(b) Account for the following :

(i) Haloalkanes are polar in nature, even then they are immiscible in

water.

(ii) Haloarenes are less reactive than haloalkanes towards nucleophilic

substitution reactions. 6

(H$) {ZÂZ{b{IV Í$nm›VaU {H$g ‡H$ma {H$E OmVo h¢?
(i) EWoZm∞b go äbmoamoEWoZ
(ii) ~|OrZ S>mBEOmo{Z`_ äbmoamBS> go ~´mo_mo~|OrZ
(iii) äbmoamo_oWoZ go ‡monmBZ
(iv) äbmoamo~|OrZ go 2-ZmBQ¥>moäbmoamo~|OrZ

(I) {ZÂZ{b{IV Ho$ {bE H$maU Xr{OE :
(i) `⁄{n h°bmoEoÎHo$Z Yẃdr` ‡H•${V Ho$ hmoVo h¢, {\$a ^r do Ob _| A{_lUr` hmoVo h¢ü&
(ii) Zm{^H$ÒZohr ‡{VÒWmnZ A{^{H´$`m Ho$ ‡{V h°bmoEoarZ, h°bmoEoÎHo$Z H$s Anojm H$_ A{^{H´$`merb hmoVo 

h¢ü&

313/HIS/105A 18
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SEC TION–B

I S>–~

OP TION–I

{dH$În–I

( En vi ron men tal Chem is try )

( n`m©daUr` agm`Z )

21. Write two components of environment. 1

n`m©daU Ho$ Xmo KQ>H$ {b{IEü&

22. State two main sources of pollutants with suitable examples. 2

C{MV CXmhaU g{hV ‡XyfH$m| Ho$ Xmo _wª` ÚmoV ~VmBEü&

23. Mention two water plants by which mercury pollution can be reduced. 2

Xmo Obr` nm°Ym| H$m CÑoI H$s{OE, {OZHo$ ¤mam _aH$ar ‡XyfU H$_ {H$`m Om gH$Vm h°ü&

24. What is meant by BOD? On what three factors does BOD value of an aquatic

system depend? 4

BOD go ä`m VmÀn ©̀ h°? {H$gr Obr` {ZH$m` H$m BOD _mZ {H$Z VrZ H$maH$m| na AmYm[aV h°?

25. Define the term ‘background radiation’. Write any four preventive measures for

radiations. 6

"n•> ŷ{_ {d{H$aU' nX H$mo n[a^m{fV H$s{OEü& {d{H$aU amoH$Zo Ho$ H$moB© Mma Cnm` {b{IEü&

313/HIS/105A 19 [ P.T.O.
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OP TION–II

{dH$În–II

( Chem is try and In dus try )

( agm`Z Am°a C⁄moJ )

21. Branched alkylbenzene sulphonate is more biodegradable than linear alkyl-

benzene sulphonate. Is it true or false? 1

aoIr` EopÎH$b~|OrZ gÎ\$moZoQ> H$s Anojm em{IV EopÎH$b~|OrZ gÎ\$moZoQ> A{YH$ O°d {ZÂZrH•$V hmoVo h¢ü& `h
gÀ` h° `m AgÀ`?

22. Define feedstock with reference to petrochemicals. Write the names of two feed- 

stocks used in petrochemical industry. 2

noQ¥>moagm`Z Ho$ gßX^© _| H$Éo ^ S>ma H$mo n[a^m{fV H$s{OEü& noQ¥>moagm`Z C⁄moJ _| ‡`w∫$ Xmo H$Éo ^ S>mam| Ho$
Zm_ {b{IEü&

23. Why a rocket fuel must carry an oxidizing agent along with the fuel? 2

am∞Ho$Q> B™YZ H$mo Am∞ägrH$maH$ ^r gmW bo OmZm ä`m| AmdÌ`H$ h°?

24. (a) What type of polymerization forms the polymers whose molecular mass is

not an integral multiple of that of the monomer units? Give one example of 

such polymers and state its monomers.

(b) Write the names and structures of monomers and the repeating unit of

PHBV. 4

(H$) {H$g ‡H$ma Ho$ ~h˛brH$aU ¤mam Eogo ~h˛bH$ ~ZVo h¢, {OZH$m Amp dH$ –Ï`_mZ EH$bH$ EH$mßH$m| H$m
nyU© JwUO Zht hmoVm? Eogo ~h˛bH$m| H$m EH$ CXmhaU Xr{OE Am°a CgHo$ EH$bH$m| H$mo ~VmBEü&

(I) PHBV Ho$ EH$bH$m| Ho$ Zm_ d gßaMZmE± {b{IEü& Bg ~h˛bH$ _| ~maß~ma AmZo dmbm EH$H$ ä`m h°?

25. (a) Why are plasticizers and binders added to paints? Write one function of

each component.

(b) What are analgesic medicines? Write two types of analgesic medicines and

write one characteristic of each which differentiates them from each other. 6

(H$) n|Q> _| flbmpÒQ>H$H$maH$ (flbmÒQ>rgmBOa) Am°a ~ßYH$ (~mB›S>a) ä`m| {_bmE OmVo h¢? ‡À òH$ KQ>H$ H$m
EH$-EH$ ‡H$m ©̀ {b{IEü&

(I) nrãS>mhmar (EZoÎOo{gH$) Am°f{Y ä`m h¢? nrãS>mhmar Am°f{Y`m| Ho$ Xmo ‡H$ma {b{IE Am°a ‡À òH$ H$m
EH$-EH$ A{^bjU {b{IE {OZgo CZHo$ ~rM {d^oX {H$`m Om gHo$ü&

H H H

313/HIS/105A 20 VO16—5000×3
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