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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 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. 50/HIS/2, Set u on the answer-book.

5. (a) The question paper 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.
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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.

{ZX}e : (i) Bg ‡ÌZ-nÃ _| Xmo I S> h¢—I S> "A' VWm I S> "~'ü&

(ii) I S> "A' Ho$ g^r ‡ÌZm| H$mo hb H$aZm h°ü&

(iii) I S> "~' _| Xmo {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. What is ideal solution? 1

AmXe© {db`Z ä`m h°?

2. What is diffusion? 1

{dgaU ä`m h°?

3. What are the empirical formulae of (i) C H O6 12 6 and (ii) C H6 6? 1

(i) C H O6 12 6 Am°a (ii) C H6 6 Ho$ _ybmZwnmVr gyÃ ä`m h¢?

4. What is molar volume? How much volume would be occupied by 16·5 mol of an

ideal gas at standard temperature and pressure (STP, 273 K, 1 bar)? 2

_moba Am`VZ ä`m h°? {H$gr AmXe© J°g Ho$ 16·5 _mob H$m _mZH$ Vmn Am°a Xm~ na (STP,

273 K, 1 bar) ä`m Am`VZ hmoJm?
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5. What is Brownian motion and how does it arise? 2

~´mCZr J{V ä`m h° Am°a `h H°$go CÀnfi hmoVr h°?

6. What are the (a) oxidation number and (b) coordination number of the metal ion 

in the following? 2

(i) [ ( ) ]Cu NH3 4
2+

(ii) [ ( ) ]Fe CN 6
3-

{ZÂZ{b{IV _| YmVw Am`Z H$s (H$) Am∞ägrH$aU gßª`m Am°a (I) g_›d` gßª`m ä`m h¢?

(i) [ ( ) ]Cu NH3 4
2+

(ii) [ ( ) ]Fe CN 6
3-

7. Explain which of the following compounds is likely to have higher melting

point : 2

LiCl or KCl

Ï`mª`m H$s{OE {H$ {ZÂZ{b{IV `m°{JH$m| _| go {H$gH$m JbZmßH$ CÉVa hmoJm :

LiCl AWdm KCl

8. The rate law for the reaction

2 22X Y Z+ ®               

is

Rate = k X Y[ ][ ]2
2             

What are the units of the rate con stant, k ? 2

A{^{H´$`m

2 22X Y Z+ ®               

Ho$ {bE Xa {Z`_ h°

Xa = k X Y[ ][ ]2
2             

Xa pÒWamßH$, k H$s BH$mB`m± ä`m h¢?
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9. Write the structure of the product formed in each of the following reactions : 2

(i) CH CH CH HBr3 2= + ® ?

(ii) CH CH H O2 2 2= + ® ?

{ZÂZ{b{IV ‡À òH$ A{^{H´$`m _| ~ZZo dmbo CÀnmX H$s gßaMZm {b{IE :

(i) CH CH CH HBr3 2= + ® ?

(ii) CH CH H O2 2 2= + ® ?

10. What is covalent bond? Write any three characteristics of covalent compounds. 4

ghgß`moOZ Am~ßY ä`m h°? ghgß`moOr `m°{JH$m| Ho$ H$moB© VrZ A{^bmj{UH$ JwUY_© {b{IEü&

11. Define the following and give one example of each : 4

(a) Enthalpy of neutralization

(b) Enthalpy of combustion

{ZÂZ{b{IV H$s n[a^mfm {b{IE Am°a ‡À òH$ H$m EH$ CXmhaU Xr{OE :

(H$) CXmgrZrH$aU E›W°Înr

(I) XhZ E›W°Înr

12. What are stoichiometric and non-stoichiometric defects? Name the

stoichiometric defect found in ionic compounds which does not change the

density. How does it arise? What type of ionic compounds shows this defect? 4

ÒQ>m∞B{H$`mo_r{Q¥>H$ Am°a Zm∞Z≤-ÒQ>m∞B{H$`mo_r{Q¥>H$ Xmof ä`m h¢? Am`{ZH$ `m°{JH$m| _| nmE OmZo dmbo Cg
ÒQ>m∞B{H$`mo_r{Q¥>H$ Xmof H$m Zm_ ~VmBE Omo KZÀd _| n[adV©Z Zht H$aVmü& `h H°$go CÀnfi hmoVm h°? {H$g
‡H$ma Ho$ Am`{ZH$ `m°{JH$ `h Xmof Xem©Vo h¢?

13. Why does the first element in each group of p-block show anomalous

behaviour? Give examples of two such properties in which this behaviour is

shown. 4

p-„bm∞H$ Ho$ ‡À òH$ dJ© H$m ‡W_ VŒd AgßJV Ï`dhma ä`m| ‡X{e©V H$aVm h°? Eogo Xmo JwUY_m] Ho$
CXmhaU Xr{OE {OZ_| `h Ï`dhma ‡X{e©V hmo ahm hmo>ü&
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14. What are double salts? How are these different from coordination compounds?

Explain with the help of suitable examples. What are alums? Give one

important use of its most important member. 4

{¤-bdU ä`m h¢? ò Cnghgß`moOH$ `m°{JH$m| go H°$go {^fi hmoVo h¢? C{MV CXmhaUm| H$s ghm`Vm go
Ï`mª`m H$s{OEü& {\$Q>H$ar (Eob_) ä`m h¢? BgHo$ g~go _hŒdnyU© gXÒ` H$m EH$ ‡_wI Cn`moJ {b{IEü&

15. Explain why ethers (a) act as polar solvents and (b) have lower boiling points as

compared to alcohols having similar molecular masses. 4

Ï`mª`m H$s{OE {H$ B©Wa ä`m| (H$) Y´wdr` {dbm`H$ H$s ^m±{V H$m ©̀ H$aVo h¢ Am°a (I) g_mZ AUw
–Ï`_mZ dmbo EoÎH$mohm∞bm| H$s VwbZm _| {ZÂZVa π$WZmßH$ aIVo h¢>ü&

16. How many moles of H O2  are formed when 4·5 moles of H2 are burnt in

3·3 moles of O2 in a closed vessel? What would be present in the vessel after

the reaction? 4

O~ EH$ ~›X nmÃ _| 3·3 _mob O2 _| 4·5 _mob H2 H$m XhZ {H$`m OmVm h°, Vmo {H$VZo _mob H O2

~Z|Jo? A{^{H´$`m Ho$ Cnam›V nmÃ _| ä`m CnpÒWV hm|Jo?

17. A certain process occurs spontaneously above 550 K and non-spontaneously

below this temperature.

(a) Is this process endothermic or exothermic?

(b) Would the entropy of the system increase or decrease in this process?

Give rea sons for your an swer. 4

H$moB© ‡H´$_ 550 K Ho$ D$na ÒdVÖ‡d{V©V hmoVm h° Am°a Bg Vmn Ho$ ZrMo J°a-ÒdVÖ‡d{V©V hmoVm h°ü&

(H$) ä`m `h ‡H´$_ D$Ó_memofr AWdm D$Ó_mjonr h°?

(I) Bg ‡H´$_ _| {ZH$m` H$s E›Q¥>m∞nr ~ãT>oJr AWdm KQ>oJr?

AnZo CŒma Ho$ {bE H$maU Xr{OEü&
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18. How are proteins classified according to their biological functions? Give

functions of each class. 6

‡moQ>rZm| H$mo CZHo$ O°{dH$ H$m`m] Ho$ AmYma na H°$go dJuH•$V {H$`m OmVm h°? ‡À òH$ dJ© Ho$ H$m`© {b{IEü&

19. State the postulates of Bohr’s atomic model. Write the relation for the energy of

an electron in a given orbit in terms of its mass and the charge. In what way it

was better than Rutherford’s model? 6

~moa na_mUw _m∞S>b H$s A{^YmaUmE± ~VmBEü& {H$gr H$jm _| BboäQ¥>m∞Z H$s D$Om© Ho$ {bE EH$ gß~ßY CgHo$ 
–Ï`_mZ Am°a Amdoe Ho$ nXm| _| {b{IEü& `h aXa\$moS>© _m∞S>b go {H$g ‡H$ma ~ohVa Wm?

20. Consider the following reaction :

N g H g NH g r2 2 33 2 92( ) ( ) ( ), º+ ® = -D H ·0 kJ mol-1

(a) Is this reaction (i) homogeneous or heterogeneous and (ii) exothermic or

endothermic?

(b) How are K p and K c  for this reaction related to each other?

(c) What are the favourable conditions for obtaining a continuous supply of 

NH3 using this reaction? 6

{ZÂZ{b{IV A{^{H´$`m na {dMma H$s{OE :

N g H g NH g r2 2 33 2 92( ) ( ) ( ), º+ ® = -D H ·0 kJ mol-1

(H$) ä`m `h A{^{H´$`m (i) g_mßJr AWdm {df_mßJr h° Am°a (ii) D$Ó_mjonr AWdm D$Ó_memofr h°?

(I) Bg A{^{H$́`m Ho$ {bE K p Am°a K c  naÒna H°$go gß~ß{YV h¢?

(J) Bg A{^{H$́`m H$mo Cn`moJ H$aHo$ NH3 H$s gVV Amny{V© ‡m· H$aZo Ho$ {bE AZwHy$b n[apÒW{V`m± 
ä`m h¢?
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SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( En vi ron men tal Chemistry )

( n`m©daUr` agm`Z )

21. Which of the following are present in traces in the atmosphere? 1

Wa ter vapour, car bon mon ox ide, hy dro gen, car bon di ox ide

{ZÂZ{b{IV _| go H$m°Z dm`w_ßS>b _| gy˙_ _mÃm _| {d⁄_mZ h¢?

Ob dmÓn, H$m~©Z _moZm∞ägmBS>, hmBS¥>moOZ, H$m~©Z S>mBAm∞ägmBS>

22. What are such electromagnetic radiations called which have high energy and

cause ionization of atoms and molecules of the medium through which they

pass? Give one example and any two anthropogenic sources of such radiations. 2

CÉ D$Om© dmbr Eogr {d⁄wV≤-MwÂ~H$s` VaßJ| ä`m H$hbmVr h¢ Omo, {Og _m‹`_ go JwOaVr h¢, CgHo$
na_mUwAm| Am°a AUwAm| H$mo Am`{ZV H$a XoVr h¢? EH$ CXmhaU Xr{OE Am°a Eogr {d{H$aUm| Ho$ H$moB© Xmo
_mZdmoÿdr ÚmoV ~VmBEü&

23. Chlorofluorocarbons damage a layer in stratosphere. What name is given to

this damage? What is the primary effect of this damage? Give any two of its

consequences. 2

äbmoamo‚bwAmoamooH$m~©Z g_Vmn _ßS>b (ÒQ¥>oQ>moÒ\$s`a) H$s EH$ naV H$mo j{V nh±̨MmVo h¢ü& Bg j{V H$mo ä`m
Zm_ {X`m J`m h°? Bg j{V H$m ‡mW{_H$ ‡^md ä`m h°? BgHo$ H$moB© Xmo n[aUm_ Xr{OEü&

24. Describe the four segments of environment. 4

n`m©daU Ho$ Mma I S>m| H$m dU©Z H$s{OEü&

25. What is heavy metal? Give two examples each of the heavy metals that are

(a) essential for organisms and (b) toxic heavy metals. Give two natural sources

of heavy metals. How do heavy metals reach the ecosystem? 6

^mar YmVw ä`m h°? (H$) Ordm| Ho$ {bE AmdÌ`H$ ^mar YmVwAm| Am°a (I) Am{dfmbw ^mar YmVwAm| _| go 
‡À òH$ Ho$ Xmo CXmhaU Xr{OEü& ^mar YmVwAm| Ho$ Xmo ‡mH•${VH$ ÚmoV ~VmBEü& ^mar YmVwE± H°$go nm[apÒW{VH$ 
VßÃ _| nh±̨MVr h¢?
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OP TION–II

{dH$ÎnçII

( Chem is try and Industry )

( agm`Z Am°a C⁄moJ )

21. What are such groups called that impart colour to a compound due to the

presence of multiple bonds in them? Give the name of one such group. 1

Eogo g_yh ä`m H$hbmVo h¢ Omo CZ_| CnpÒWV ~h˛ Am~›Y Ho$ H$maU `m°{JH$ H$mo aßJ ‡XmZ H$aVo h¢? Eogo
EH$ g_yh H$m Zm_ {b{IEü&

22. What type of polymerization involves unsaturated molecules and requires

initiators to catalyze the polymerization? Give one example of such a polymer

and its monomer. Does the process involve elimination of any small molecule? 2

{H$g ‡H$ma Ho$ ~h˛bH$Z _| AgßV•· AUw gpÂ_{bV hmoVo h¢ VWm ~h˛bH$Z Ho$ CÀ‡oaU Ho$ {bE CnH´$_H$m|
H$s AmdÌ`H$Vm hmoVr h°? Eogo ~h˛bH$ Am°a CgHo$ EH$bH$ H$m EH$ CXmhaU Xr{OEü& ä`m Bg ‡H´$_ _|
{H$gr N>moQ>o AUw H$m {ZÓH$mgZ hmoVm h°?>

23. Why do double-base solid propellants not need any separate oxidizer? Explain

with the help of one example. 2

{¤-AmYma R>mog ‡UmoXH$m| H$mo AbJ go CnMm`H$ H$s AmdÌ`H$Vm ä`m| Zht nãS>Vr? EH$ CXmhaU H$s
ghm`Vm go Ï`mª`m H$s{OEü&

24. What are clays? Give the names and chemical formulae of three common clays. 4

{MH$Zr {_{≈>`m± ä`m h¢? VrZ gm_m›` {MH$Zr {_{≈>`m| Ho$ Zm_ Am°a amgm`{ZH$ gyÃ Xr{OEü&

25. What are germicides? How are these classified? Differentiate between these

classes and give their uses. Iodine belongs to which one of these classes? Give

one example of a germicide which can be used as both the types under different 

conditions. Mention those conditions. 6

O_ugmBS> ä`m h¢? `o H°$go dJuH•$V {H$E OmVo h¢? BZ dJm] Ho$ ~rM ^oX H$s{OE Am°a CZHo$ Cn`moJ
Xr{OEü& Am`moS>rZ BZ dJm] _| go {H$gH$m gXÒ` h°? Eogo O_ugmBS> H$m EH$ CXmhaU Xr{OE {Ogo {d{^fi 
n[apÒW{V`m| _| XmoZm| ‡H$ma go Cn`moJ {H$`m Om gH$Vm hmoü& CZ n[apÒW{V`m| H$m CÑoI H$s{OEü&

H H H
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