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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. Define ‘molar mass’ of a molecular substance. 1

{H$gr Amp dH$ nXmW© Ho$ "_moba –Ï`_mZ' H$mo n[a^m{fV H$s{OEü&

2. Why is Dalton’s law of partial pressure not applicable to a system of ammonia

and hydrogen chloride gas? 1

S>mÎQ>Z H$m Amß{eH$ Xm~ {Z`_ A_mo{Z`m Am°a hmBS¥>moOZ äbmoamBS> J°g Ho$ EH$ {ZH$m` Ho$ {bE ä`m| Zht 
bmJy hmoVm?

3. What would be the coordination numbers of an ion occupying (a) an octahedral

void and (b) a tetrahedral void? 1

(H$) AÔ>\$bH$s` ey›` Am°a (I) MVwÓ\$bH$s` ey›` _| pÒWV EH$ Am`Z H$s g_›d` gßª`mE± ä`m
hm|Jr?
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4. Calculate the number of carbon-12 atoms in (a) 96 u and (b) 96 moles of

carbon-12 sample.

[ Given, atomic mass of C = 12 u and N A mol= × ´ -6 022 1023 1 ] 2

H$m~©Z-12 ‡{VXe© Ho$ (H$) 96 u Am°a (I) 96 _mob _| H$m~©Z-12 Ho$ na_mUwAm| H$s gßª`m H$mo
n[aH${bV H$s{OEü&

[ {X`m h°, C H$m na_mUw –Ï`_mZ = 12 u Am°a NA mol= × ´ -6 022 1023 1 ]

5. Define ‘ionization enthalpy’. What is the relation between atomic size and

ionization enthalpy? 2

"Am`ZZ E›W°Înr' H$s n[a^mfm {b{IEü& na_mp dH$ Am_mn Am°a Am`ZZ E›W°Înr Ho$ ~rM ä`m
gÂ~›Y h°?>

6. Explain the conditions which make a liquid to have wetting or non-wetting

nature on the surface of a solid. 2

{H$gr R>mog H$s gVh Ho$ ‡{V {H$gr –d H$s Am–©Z Am°a AZm–©Z ‡H•${V {H$Z n[apÒW{V`m| na {Z ©̂a H$aVr 
h°? Ï`mª`m H$s{OEü&

7. Define Hess’s law of constant heat summation. What is the basis of this law? 2

hog Ho$ pÒWa D$Ó_m gßH$bZ {Z`_ H$s n[a^mfm {b{IEü& Bg {Z`_ H$m AmYma ä`m h°?

8. Name any one metal oxide which is not reduced to the metal when heated with

carbon. Which process is normally used for the reduction of this oxide ore?

Write chemical equation for the same. 2

{H$gr EH$ YmVw-Am∞ägmBS> H$m Zm_ ~VmBE Omo H$m~©Z Ho$ gmW Ja_ {H$E OmZo na YmVw _| AnM{`V Zht 
hmoVm h°ü& {H$g ‡H´$_ ¤mam gm_m›` Í$n go Bg Am∞ägmBS> A`ÒH$ H$m AnM`Z {H$`m OmVm h°? BgHo$
{bE amgm`{ZH$ g_rH$aU {b{IEü&
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9. (a) Write the IUPAC name of the following compound :

(b) Name the product formed when ethyne is oxidised with cold alkaline

solution of KMnO4. 2

(H$) {ZÂZ{b{IV `m°{JH$ H$m IUPAC Zm_ {b{IE :

(I) O~ EWmBZ H$mo R>ßS>o jmar` KMnO4 {db`Z Ho$ gmW CnM{`V {H$`m OmVm h°, Vmo ‡m· CÀnmX
H$m Zm_ {b{IEü&

10. If 20 g of calcium carbonate is added to a solution containing 20 g of HCl, what

substances will be present when the reaction is over and how many grams of

each of them will be there?

CaCO HCl CaCl H O CO3 2 2 22+ ® + +

[ Atomic mass : Ca = 40 u, C = 12 u, H = 1 u, Cl = 35·5 u, O = 16 u ] 4

`{X 20 g H°$pÎe`_ H$m~m}ZoQ> H$mo EH$ {db`Z _|, {Og_| 20 g HCl h°, {_bm`m OmVm h°, Vmo
A{^{H´$`m Ho$ g_mnZ na H$m°Z-go nXmW© CnpÒWV hm|Jo Am°a ‡À òH$ nXmW© Ho$ {H$VZo J´m_ hm|Jo?

CaCO HCl CaCl H O CO3 2 2 22+ ® + +

[ na_mUw –Ï`_mZ : Ca = 40 u, C = 12 u, H = 1 u, Cl = 35·5 u, O = 16 u ]

11. (a) What is wave number? How is it related to wavelength?

(b) Calculate the wavelength of the Balmer line corresponding to n 2 4= .

[ RH cm= -109677 1 ] 4

313/OSS/205A 4

CH —CH—CH—CH3 3

CH3 CH3

CH —CH—CH—CH3 3

CH3 CH3



(H$) VaßJ gßª`m ä`m hmoVr h°? `h VaßJX°ø`© go {H$g ‡H$ma gÂ~p›YV h°?

(I) n 2 4=  go gßJV ~m_a bmBZ H$m VaßJX°ø`© n[aH${bV H$s{OEü&

[ RH cm= -109677 1 ]

12. (a) 1 g of a non-volatile solute was dissolved in 100 g of acetone (molecular

mass = 58 u) at 298 K. The vapour pressure of the solution was found to

be 192·5 mm Hg. Calculate the molecular mass of the solute. The vapour

pressure of pure acetone at 298 K is 195 mm Hg.

(b) Define :

(i) Molality

(ii) Molarity 4

(H$) 298 K Vmn na EH$ AdmÓnerb {dbo` Ho$ 1 g H$mo O~ 100 g EgrQ>moZ ( AUw
–Ï`_mZ = 58 u ) _| Kmobm OmVm h°, Vmo Bg {db`Z H$m dmÓn Xm~ 192·5 mm Hg hmo OmVm 
h°ü& {dbo` nXmW© H$m AUw –Ï`_mZ n[aH${bV H$s{OEü& 298 K na ew’ EgrQ>moZ H$m dmÓn Xm~
195 mm Hg h°ü&

(I) n[a^m{fV H$s{OE :

(i) _mobbVm

(ii) _mobaVm

13. (a) How does a Bronsted-Lowry acid differ from an Arrhenius acid? Choose

the Bronsted-Lowry acids among the following species :

NH H O CN HF3 3, , ,+ -

(b) Combustion of coal in air is an exothermic reaction. Why does coal not

burn by itself when kept in air for any period of time, but once initiated by 

flame, it continues to burn? 4
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(H$) ~´mßÒQ>oS>-bm∞ar AÂb Ah}{Z`g AÂb go H°$go {^fi h°? {ZÂZ{b{IV ÒnrerµO _| go ~´mßÒQ>oS>-bm∞ar
AÂb Mw{ZE :

NH H O CN HF3 3, , ,+ -

(I) H$mo`bo H$m dm`w _| XhZ EH$ D$Ó_mjonr A{^{H´$`m h°ü& dm`w _| H$mo`bm AnZo Amn XhZ Zht
H$aVm O~ Cgo {H$gr ^r Ad{YH$mb Ho$ {bE dm`w _| aIm OmVm h°, na›Vw EH$ ~ma ¡dmbm go
XhZ ‡maÂ^ H$aZo Ho$ nÌMmV≤ dh bJmVma ObVm ahVm h°ü& ä`m|?

14. (a) Complete the following equation by ion electron half-reaction method :

MnO Fe Mn Fe4
2 2 3- + + ++ ® +  (acidic medium)

(b) Calculate the e.m.f. of the following cell at 25 ºC :

Mg s Mg Cu Cu s( ) ( ) ( ) ( )2 20 001 0 0001+ +× ×M M

[ Given : E E
Mg Mg Cu Cu

V V2 22 37 0 34+ +
° °= - × = ×

/ /
,  ]

4

(H$) {ZÂZ{b{IV g_rH$aU H$mo Am`Z BboäQ¥>m∞Z AY©-A{^{H´$`m {d{Y ¤mam nyU© H$s{OE :

MnO Fe Mn Fe4
2 2 3- + + ++ ® +  (AÂbr` _m‹`_)

(I$) 25 ºC na {ZÂZ{b{IV gob H$m e.m.f. n[aH${bV H$s{OE :

Mg s Mg Cu Cu s( ) ( ) ( ) ( )2 20 001 0 0001+ +× ×M M

[ {X`m h° : E E
Mg Mg Cu Cu

V V2 22 37 0 34+ +
° °= - × = ×

/ /
,  ]

15. (a) How does hydrogen peroxide decolourize potassium permanganate? Give

chemical equation.

(b) Explain why oxygen exists as a gas whereas sulphur exists as a solid.

(c) Why does BCl3 act as a Lewis acid?

(d) Write the name of the complex ( ) [ ( ) ]NH Cr NCS4 3 6 . 4
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(H$) hmBS¥>moOZ nam∞ägmBS>, nmoQ>°{e`_ na_¢JZoQ> H$mo H°$go aßJhrZ H$aVr h°? amgm`{ZH$ g_rH$aU Xr{OEü&

(I) Am∞ägrOZ J°g hmoVr h° O~{H$ gÎ\$a R>mogü& ä`m|? Ï`mª`m H$s{OEü&

(J) BCl3 byBg AÂb H$s Vah ä`m| H$m`© H$aVm h°?

(K) ( ) [ ( ) ]NH Cr NCS4 3 6  gßHw$b H$m Zm_ {b{IEü&

16. (a) Write a reaction to show the oxidising property of sulphuric acid.

(b) What is lanthanoid contraction and what are its consequences? 4

(H$) gÎ‚ ỳ[aH$ AÂb Ho$ Am∞ägrH$maH$ JwUY_© H$mo Xem©Zo Ho$ {bE EH$ A{^{H´$`m {b{IEü&

(I) b¢WoZmoBS> gßHw$MZ ä`m h° Am°a BgHo$ ä`m ‡^md hmoVo h¢?

17. (a) Write chemical reactions to obtain the following :

(i) Acetophenone from benzene

(ii) Benzoic acid from toluene

(b) Giving one example of each, describe the following reactions :

(i) Wurtz reaction

(ii) Hofmann bromamide reaction 4

(H$) {ZÂZ{b{IV H$mo ‡m· H$aZo Ho$ {bE amgm`{ZH$ A{^{H´$`m {b{IE :

(i) ~o›OrZ go EgrQ>mo\$sZmoZ

(ii) Q>m∞byB©Z go ~o›OmoBH$ AÂb

(I) ‡À òH$ Ho$ {bE EH$-EH$ CXmhaU XoVo h˛E {ZÂZ{b{IV A{^{H´$`mAm| H$m dU©Z H$s{OE :

(i) dwQ>≤>©g A{^{H´$`m

(ii) hm∞\$_°Z ~´mo_m_mBS> A{^{H´$`m
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18. (a) What is coordinate covalent bond? How is it different from a covalent

bond? Explain giving one example of each.

(b) What is meant by molecular orbital theory? On the basis of molecular

orbital theory, explain why Be 2 molecule does not exist. 6

(H$) Cnghgß`moOr Am~›Y ä`m hmoVm h°? `h ghgß`moOr Am~›Y go {H$g ‡H$ma {^fi hmoVm h°? ‡À òH$
Ho$ {bE EH$-EH$ CXmhaU XoVo h˛E ÒnÔ> H$s{OEü&

(I) Amp dH$ H$jH$ {g’m›V go ä`m AW© h°? Amp dH$ H$jH$ {g’m›V Ho$ AmYma na Ï`mª`m H$s{OE 
{H$ Be 2 AUw H$m ApÒVÀd ä`m| Zht h°>ü&

19. (a) For a chemical reaction, DH and DS are negative. State, giving reason,

under what conditions this reaction is expected to occur spontaneously.

(b) D rH and D rS for the reaction

MgO s C s Mg s CO g( ) ( ) ( ) ( )+ ® +

are 491 18 1× -kJ mol  and 197 67 1 1× - -J K mol  respectively. Calculate the

temperature at which Gibbs’ energy change will be zero. What will be the

direction of the reaction at this temperature and above this temperature,

and why? 6

(H$) {H$gr amgm`{ZH$ A{^{H´$`m Ho$ {bE DH  Am°a DS F$UmÀ_H$ h¢ü& H$maU XoVo h˛E ~VmBE {H$ {H$Z 
AdÒWmAm| _| `h A{^{H´$`m ÒdVÖ‡d{V©V hmoJr>ü&

(I) MgO s C s Mg s CO g( ) ( ) ( ) ( )+ ® +  A{^{H´$`m Ho$ {bE D rH  Am°a D rS H$m _mZ H´$_eÖ 
491 18 1× -kJ mol  Am°a 197 67 1 1× - -J K mol  h°ü& Cg Vmn H$m n[aH$bZ H$s{OE {Og

na {J„O D$Om© n[adV©Z ey›` hmoJmü& Bg Vmn na Am°a Bg Vmn Ho$ D$na A{^{H´$`m H$s {Xem ä`m 
hmoJr Am°a ä`m|?

20. (a) Give reasons for the following :

(i) Ethyne is more acidic than ethane.

(ii) Lower members of aldehyde series have appreciable solubility in

water.
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(b) Explain Tollen’s test with the help of a suitable example.

(c) Differentiate between globular and fibrous proteins. 6

(H$) {ZÂZ{b{IV Ho$ H$maU ~VmBE :

(i) EWmBZ, EWoZ go A{YH$ AÂbr` h°ü&

(ii) EpÎS>hmBS> loUr Ho$ AmapÂ^H$ gXÒ`m| H$s Ob _| {dbo`Vm A{YH$ h°ü&

(I) EH$ C{MV CXmhaU H$s ghm`Vm go Q>m∞boZ narjU H$s Ï`mª`m H$s{OEü&

(J) JmobmH$ma Am°a aoeoXma ‡moQ>rZm| _| A›Va ~VmBEü&
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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. Define radioactive pollution. 1

ao{S>`moEopäQ>d ‡XyfU H$s n[a^mfm {b{IEü&

22. Differentiate between primary and secondary pollutants giving one example of

each. 2

‡À òH$ H$m EH$-EH$ CXmhaU XoVo h˛E ‡mW{_H$ Am°a {¤Vr`H$ ‡XyfH$m| _| ^oX H$s{OEü&

23. Name the mercury derivative which is very toxic to humans. List any one

reason for its high toxicity. 2

_aH$ar Ï ẁÀnfi H$m Zm_ ~VmBE Omo _mZd Ho$ {bE ~h˛V Am{dfmbw h°ü& BgH$s A{V Am{dfmbwVm H$m H$moB© 
EH$ H$maU ~VmBEü&

24. Define water pollution. Describe the source and effect of each of the following

water pollutants : 4

(a) Oil and grease

(b) Acids and alkalies

(c) Radioactive materials

Ob ‡XyfU H$s n[a^mfm {b{IEü& {ZÂZ{b{IV Ob ‡XyfH$m| Ho$ ÚmoV Am°a ‡^md H$m dU©Z H$s{OE :

(H$) Vob Am°a J´rµO

(I) AÂb Am°a jma

(J) ao{S>`moEopäQ>d nXmW©

25. What is ozone hole? How is it caused? Describe any two serious damaging

effects of ozone depletion on the (a) physical environment and (b) humans and

plants. 6

AmoµOmoZ {N>– ä`m h°? `h H°$go ~Z OmVm h°? AmoµOmoZ Adj` Ho$ {H$›ht Xmo JÂ^ra j{VH$mar ‡^mdm| H$m
dU©Z H$s{OE Omo (H$) ^m°{VH$ n`m©daU Edß (I) _mZdm| Am°a nm°Ym| na nãS>Vm h°ü&
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OP TION–II

{dH$ÎnçII

( Chem is try and Industry )

( agm`Z Am°a C⁄moJ )

21. Name two feedstocks used in petrochemical industry. 1

noQ¥>moagm`Z C⁄moJ _| ‡`moJ hmoZo dmbo Xmo H$Éo ^ßS>mam| Ho$ Zm_ ~VmBEü&

22. What are paints? Which constituent of paints is used to (a) protect the film and

(b) decrease the cost of the paint? 2

n|Q> ä`m h¢? n|Q> Ho$ {H$g KQ>H$ ¤mam (H$) {\$Î_ H$s ajm H$s OmVr h° Am°a (I) n|Q> Ho$ _yÎ` _| H$_r
H$s OmVr h°?

23. What are contraceptives? Give two examples. 2

J^©{ZamoYH$ ä`m hmoVo h¢? Xmo CXmhaU Xr{OEü&

24. (a) Differentiate between homopolymers and copolymers. Give one example of 

each.

(b) Write the names of monomers and the repeating unit of PHBV. 4

(H$) g_~h˛bH$ Am°a gh~h˛bH$ _| A›Va ~VmBEü& ‡À òH$ H$m EH$-EH$ CXmhaU Xr{OEü&

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

25. List different raw materials used in the manufacture of glass. What is meant by 

tempering of glass? Write two examples of substances used as colourant for

glass. 6

H$m±M Ho$ CÀnmXZ _| ‡`moJ hmoZo dmbo {d{^fi ‡mapÂ^H$ nXmWm] H$mo gyMr~’ H$s{OEü& H$m±M H$s Q>oÂn[a®J go
Amn ä`m g_PVo h¢? H$m±M H$mo aßJ ‡XmZ H$aZo dmbo Xmo nXmWm] Ho$ CXmhaU Xr{OEü&

H H H
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