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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 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 volume of a gas. What is the molar volume of an ideal gas at STP

(273 K, 1 bar)? 1

EH$ J°g Ho$ _moba Am`VZ H$mo n[a^m{fV H$s{OEü& EH$ AmXe© J°g H$m _mZH$ Vmn Am°a Xm~
(273 K, 1 bar) na _moba Am`VZ {H$VZm hmoVm h°?

2. Define Dalton’s law of partial pressure. 1

S>mÎQ>Z Ho$ Amß{eH$ Xm~ {Z`_ H$s n[a^mfm {b{IEü&

3. Differentiate between lyophilic sols and lyophobic sols. 1

–damJr {db` Am°a –d{damJr {db` _| ôX H$s{OEü&
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4. What is the relation between the molecular formula of a compound and its

empirical formula? The empirical formula of a compound is CH O2 . Find the

molecular formula, if its molecular mass is 180 u.

[ Atomic mass : H u C u O u= × = × = ×1 0 12 0 16 0, ,  ] 2

EH$ `m°{JH$ Ho$ AUwgyÃ Am°a BgHo$ _ybmZwnmVr gyÃ _| ä`m gÂ~›Y hmoVm h°? {H$gr `m°{JH$ H$m _ybmZwnmVr 
gyÃ CH O2  h°ü& `m°{JH$ H$m AUwgyÃ kmV H$s{OE, `{X CgH$m AUw –Ï`_mZ 180 u h°ü&

[ na_mUw –Ï`_mZ : H u C u O u= × = × = ×1 0 12 0 16 0, ,  ]

5. Calculate the energy of one photon of ultraviolet light of wavelength 100 nm.

[ h = × ´ -6 626 10 34 J s, c = ´ -3 108 1m s  ] 2

100 nm VaßJX°ø`© Ho$ nam~¢JZr ‡H$me Ho$ EH$ \$moQ>m∞Z H$s D$Om© n[aH${bV H$s{OEü&

[ h = × ´ -6 626 10 34 J s, c = ´ -3 108 1m s  ]

6. An atom is present in a special type of void surrounded by six neighbours in a

solid having cubic close-packed (ccp) structure. What types of voids are they

and why are they so named? 2

EH$ na_mUw KZr` gwgßHw$MZ (ccp) gßaMZm dmbo R>mog _| {deof ‡H$ma Ho$ ey›` _| N>Ö nãS>mo{g`m| Ho$
gÂnH©$ _| CnpÒWV h°ü& `o ey›` {H$g ‡H$ma Ho$ h¢ Am°a C›h| `h Zm_ ä`m| {X`m OmVm h°?

7. (a) For a reaction

A B C+ ®                   

the rate law is given as

rate = k A B[ ] [ ]½2                  

What is the order of this reaction?

(b) A first-order reaction is found to have a rate constant, k = × ´ - -5 5 10 14 1s .

Calculate the half-life of the reaction. 2
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(H$) A{^{H´$`m

         A B C+ ®

Ho$ {bE Xa {Z`_ h°                  

Xa = k A B[ ] [ ]½2                  

Bg A{^{H$́`m H$s H$mo{Q> ä`m h°?

(I) EH$ ‡W_ H$mo{Q> H$s A{^{H´$`m H$m Xa pÒWamßH$, k = × ´ - -5 5 10 14 1s  h°ü& A{^{H´$`m H$s

AY©-Am`w n[aH${bV H$s{OEü&

8. With the help of valence bond theory, explain as to why [ ]CoF6
3-  is

paramagnetic, whereas [ ( ) ]Co NH3 6
3+  is diamagnetic.

[ Atomic num ber of Co = 27 ] 2

gß`moOH$Vm Am~›Y {g’m›V H$s ghm`Vm go Ï`mª`m H$s{OE {H$ ä`m| [ ]CoF6
3-  AZwMwÂ~H$s` h°, O~{H$ 

[ ( ) ]Co NH3 6
3+  ‡{VMwÂ~H$s` hmoVm h°ü&

[ Co H$s na_mUw gßª`m = 27 ]

9. Give reason for each of the following : 2

(a) ± Butan-2-ol is optically inactive.

(b) Alkynes are acidic in nature.

{ZÂZ{b{IV ‡À òH$ H$m H$maU Xr{OE :

(H$) ± „ ẁQ>oZ-2-Am∞b Y´wdU AKyU©H$ hmoVm h°ü&

(I) EoÎH$mBZ| AÂbr` Òd^md H$s hmoVr h¢ü&
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10. Zinc reacts with hydrochloric acid according to the following chemical

equation :

Zn HCl ZnCl H+ ® +2 2 2

If 6·5 g of zinc is added to 1 L of hy dro chlo ric acid so lu tion con tain ing

3·65 g of HCl per litre, then find—

(a) which is the limiting reagent;

(b) how many moles of H2 will be formed;

(c) how many moles of other substance will remain unconsumed at the end

of the reaction.

[ Atomic mass : H u Cl u Zn u= × = × = ×1 0 35 5 65 0, ,  ] 4

{ZÂZ{b{IV amgm`{ZH$ g_rH$aU Ho$ AZwgma qOH$ hmBS¥>moäbmo[aH$ AÂb go A{^{H́$`m H$aVm h° :

Zn HCl ZnCl H+ ® +2 2 2

`{X 6·5 g qOH$ H$mo 3·65 g ‡{V brQ>a dmbo hmBS¥>moäbmo[aH$ AÂb Ho$ 1 brQ>a {db`Z _| {_bm`m
OmVm h°, Vmo kmV H$s{OE {H$—

(H$) Bg A{^{H́$`m _| H$m°Z gr_m›V A{^H$maH$ h°;

(I) H2 Ho$ {H$VZo _mob ~Z|Jo;

(J) A{^{H´$`m Ho$ Cnam›V Xygao nXmW© Ho$ {H$VZo _mob AZ{^H•$V ah Om`|Joü&

[ na_mUw –Ï`_mZ : H u Cl u Zn u= × = × = ×1 0 35 5 65 0, ,  ]

11. How are elements categorized in different blocks in the modern periodic table?

Which groups of elements are present in each of these blocks? 4

AmYw{ZH$ AmdV© gmaUr _| VŒdm| H$mo {H$g ‡H$ma {d{^fi „bm∞H$m| _| dJuH•$V {H$`m J`m h°? ‡À`oH$ „bm∞H$ 
_| VŒdm| Ho$ H$m°Z-go dJ© CnpÒWV h¢?

313/HIS/105A 5 [ P.T.O.
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12. (a) Define van’t Hoff factor.

(b) Calculate the osmotic pressure of a solution prepared by dissolving

0·025 g of K SO2 4 in 2 L water at 300 K, assuming that the dissolved 

K SO2 4 is completely dissociated.

[ R = × - -0 0821 1 1L atm K mol ; Molar mass of K SO g mol2 4
1174= -  ] 4

(H$) d°›Q> hm∞\$ H$maH$ H$mo n[a^m{fV H$s{OEü&

(I) `h _mZVo h˛E {H$ {db{`V K SO2 4 nyU©V`m {d`mo{OV h°, 300 K na 2 L Ob _| 0·025 g 

K SO2 4 KmobZo na ‡m· h˛E {db`Z H$m namgaU Xm~ kmV H$s{OEü&

[ R = × - -0 0821 1 1L atm K mol ; K SO2 4 H$m _moba –Ï`_mZ = -174 1g mol  ]

13. (a) Derive a relation among change in internal energy DU , enthalpy change 

DH and change in number of moles of gaseous species in a chemical

reaction.

(b) What is Hess’s law of constant heat summation? What is its practical

application in thermodynamics? 4

(H$) {H$gr amgm`{ZH$ A{^{H´$`m _| Am›V[aH$ D$Om© _| n[adV©Z DU , E›W°Înr n[adV©Z DH  Am°a
J°gr` ÒnrerµO Ho$ _mobm| H$s gßª`m _| n[adV©Z Ho$ ~rM gÂ~›Y Ï ẁÀnfi H$s{OEü&

(I) hog H$m pÒWa D$Ó_m gßH$bZ {Z`_ ä`m h°? D$Ó_mJ{VH$s _| Bg {Z`_ H$m Ï`mdhm[aH$ AZw‡`moJ
ä`m h°?

14. Predict whether it is possible or not to reduce magnesium oxide using carbon at 

298 K according to the following reaction :

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

[ Given : D Dr rkJ mol J K molH Sº ; º= × = ×- - -491 8 197 671 1 1 ] 4

‡mJw{∫$ H$s{OE {H$ {ZÂZ{b{IV A{^{H´$`m Ho$ AZwgma 298 K na MgO H$m H$m~©Z ¤mam AnM`Z
gÂ^d h° AWdm Zht :

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

[ {X`m h° : D Dr rkJ mol J K molH Sº ; º= × = ×- - -491 8 197 671 1 1 ]

313/HIS/105A 6
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15. (a) What happens, when (i) bauxite and (ii) calamine are subjected to

calcination?

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

(H$) {ZÒVmnZ Ho$ Xm°amZ (i) ~m∞ägmBQ> Am°a (ii) H°$bm_mBZ H$m ä`m hmoVm h°?

(I) b°›W°Zm∞BS> gßHw$MZ ä`m h° Am°a BgHo$ ä`m n[aUm_ hmoVo h¢?

16. (a) Name the nitrogenous fertilizer having the maximum nitrogen content.

Write its method of preparation giving chemical equation involved.

(b) Give reasons for the following :

(i) Aluminium becomes passive when dipped in conc. HNO3.

(ii) A black mass is formed when conc. H SO2 4 is poured over sugar. 4

(H$) gdm©{YH$ ZmBQ¥>moOZ dmbo ZmBQ¥>moOZrH•$V Cd©aH$ H$m Zm_ ~VmBEü& gÂ~’ amgm`{ZH$ g_rH$aU XoVo
h˛E BgHo$ ~ZmZo H$s {d{Y {b{IEü&

(I) {ZÂZ{b{IV Ho$ {bE H$maU Xr{OE :

(i) gm›– HNO3 _| Sw>~moZo na Eobw{_{Z`_ {ZpÓH´$` hmo OmVm h°ü&

(ii) MrZr na gm›– H SO2 4 S>mbZo na EH$ H$mbm –Ï`_mZ ~Z OmVm h°ü&

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

(b) Write the structure of the main product when aniline reacts with

(i) aqueous solution of bromine and (ii) conc. H SO2 4.

(c) What are the products of hydrolysis of sucrose? 4

313/HIS/105A 7 [ P.T.O.
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(H$) {ZÂZ{b{IV `m°{JH$ H$m IUPAC Zm_ {b{IE :

(I) _wª` CÀnmX H$s gßaMZm {b{IE O~ Eo{ZbrZ A{^{H´$`m H$aVm h° (i) ~´mo_rZ Ho$ Obr` {db`Z
go Am°a (ii) gm›– H SO2 4 goü&

(J) gyH´$mog Ho$ Obr` AnKQ>Z go ‡m· CÀnmX ä`m h¢?

18. (a) Differentiate between intermolecular and intramolecular hydrogen

bonding giving one example of each.

(b) Draw the molecular orbital energy diagram of O2 molecule and write its

molecular orbital electronic configuration. Calculate the bond order of O2

molecule and predict its magnetic behaviour. 6

(H$) ‡À òH$ H$m EH$-EH$ CXmhaU XoVo h˛E A›Vam-AUwH$ Am°a A›VaUwH$ hmBS¥>moOZ Am~›Y _| ^oX
H$s{OEü&

(I) O2 AUw Ho$ {bE Amp dH$ H$jH$ D$Om©-ÒVa {MÃ Amao{IV H$s{OE Am°a BgH$m Amp dH$ H$jH$
BboäQ¥>m∞{ZH$ {d›`mg {b{IEü& O2 AUw H$s Am~›Y H$mo{Q> n[aH${bV H$s{OE VWm BgHo$ MwÂ~H$s`
Òd^md H$s ‡mJw{∫$ H$s{OEü&

19. (a) What is electrochemical series? Certain metals A, B , C , D, E, F  and

hydrogen have been arranged according to their standard electrode

potentials as given below :

A B C D E F< < < < < <H2

All these metals form dipositive ions such as A2+ , B 2+ , etc.

(i) Identify the metals having the maximum and minimum reducing

powers.

(ii) Identify any two metals which can liberate hydrogen from acids.

(iii) Can A reduce the cation of C? Explain.

313/HIS/105A 8
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(b) Give reasons for the following :

(i) Activated charcoal is used in gas masks.

(ii) Silica gel packed in small cloth bags is kept in the bottles of

medicines. 6

(H$) d°⁄wV-amgm`{ZH$ loUr ä`m h°? Hw$N> YmVwAm| A, B, C, D, E, F Am°a hmBS¥>moOZ H$mo CZHo$
_mZH$ BboäQ¥>moS> {d^d Ho$ H´$_ _| Ï`dpÒWV {H$`m J`m h°, Omo {ZÂZ ‡H$ma h° :

A B C D E F< < < < < <H2

ò g^r YmVwE± {¤YZmÀ_H$ Am`Z O°go A2+ , B 2+  BÀ`m{X ~ZmVr h¢ü&

(i) CÉV_ Am°a › ỳZV_ AnMm`r ‡~bVm dmbr YmVwAmoß H$s nhMmZ H$s{OEü&

(ii) {H$›ht Xmo YmVwAm| H$mo nhMm{ZE Omo AÂb _| go hmBS¥>moOZ {dÒWm{nV H$a gH$Vr hm|ü&

(iii) ä`m A, C Ho$ YZm`Z H$m AnM`Z H$a gH$Vm h°? Ï`mª`m H$s{OEü&

(I) {ZÂZ{b{IV Ho$ {bE H$maU Xr{OE :

(i) g{H´${`V MmaH$mob H$m J°g ZH$m~ _| Cn`moJ {H$`m OmVm h°ü&

(ii) {g{bH$m Oob H$mo N>moQ>o H$nãS>m| Ho$ W°bm| _| aI H$a Am°f{Y`m| H$s ~moVbm| _| aIm OmVm h°ü&

20. Identify the main product formed when propan-1-ol is reacted with SOCl2.

Write the chemical equation involved. Identify the products formed when the

main product formed in the above reaction is reacted with each of the following

reactants and write the chemical equations involved : 6

(a) Alcoholic solution of KOH

(b) Mg in the presence of dry ether

(c) H2 in the presence of Ni or Pt

‡monoZ-1-Am∞b H$s SOCl2 Ho$ gmW A{^{H´$`m H$aZo na ~ZZo dmbo _wª` CÀnmX H$mo nhMm{ZE Am°a
gÂ~’ amgm`{ZH$ g_rH$aU {b{IEü& O~ Bg _wª` CÀnmX H$s {ZÂZ{b{IV ‡À òH$ A{^H$maH$ Ho$ gmW
A{^{H´$`m H$s OmVr h°, Vmo nhMm{ZE {H$ ä`m ~ZoJm Am°a gÂ~’ amgm`{ZH$ g_rH$aUm| H$mo {b{IE :

(H$) KOH Ho$ EoÎH$mohm∞br {db`Z

(I) ewÓH$ B©Wa H$s CnpÒW{V _| Mg

(J) Ni AWdm Pt H$s CnpÒW{V _| H2

313/HIS/105A 9 [ P.T.O.
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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. What is meant by the term ‘biomagnification’? 1

"O°d-AmdY©Z' nX go ä`m VmÀn`© h°?

22. Write any two anthropogenic sources of lead. Mention any two toxic effects of

lead. 2

boS> Ho$ H$moB© Xmo _mZdmoÿdr ÚmoV {b{IEü& BgHo$ {H$›ht Xmo Am{dfmbw ‡^mdm| H$m CÑoI H$s{OEü&

23. Differentiate between primary and secondary pollutants. Give one example of

each. 2

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

24. What are greenhouse gases? How do they cause global warming? Mention any

two serious effects of global warming. 4

J´rZ-hmCg J°g| ä`m h¢? ò {H$g ‡H$ma Ωbmo~b dm{_™J H$aVr h¢? Ωbmo~b dm{_™J Ho$ {H$›ht Xmo Hw$‡^mdm|
H$m dU©Z H$s{OEü&

25. Explain the two types of radiations. Which of these is damaging to human

health and why? Describe any two anthropogenic sources of these radiations. 6

Xmo ‡H$ma Ho$ {d{H$aUm| H$s Ï`mª`m H$s{OEü& BZ_| go H$m°Z-gm _mZd ÒdmÒœ` Ho$ {bE j{VH$mar h° Am°a
ä`m|? Bg ‡H$ma Ho$ {d{H$aUm| Ho$ {H$›ht Xmo _mZdmoÿdr ÚmoVm| H$m dU©Z H$s{OEü&
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OP TION–II

{dH$ÎnçII

( Chem is try and Industry )

( agm`Z Am°a C⁄moJ )

21. Name a primary petrochemical obtained from reformed naphtha which is used

for the manufacture of synthetic detergents. 1

nwZ{Z©{_©V ZoflWm go ‡m· hmoZo dmbo Cg ‡mW{_H$ noQ¥>moagm`Z H$m Zm_ ~VmBE Omo gßÌbo{fV An_mO©H$m| Ho$
CÀnmXZ _| ‡`moJ hmoVm h°ü&

22. What is the characteristic structural unit of azo dyes? Write the name and

structure of one such dye. 2

EoµOmo aßOH$ H$m A{^bmj{UH$ gßaMZmÀ_H$ EH$H$ ä`m h°? Eogo EH$ aßOH$ H$m Zm_ Am°a gßaMZm {b{IEü&

23. Differentiate between antipyretics and analgesics. 2

¡daZmer Am°a nrãS>mhmar _| A›Va ~VmBEü&

24. List the raw materials used in the manufacture of Portland cement. What is

meant by (a) setting of cement and (b) hardening process? 4

nmoQ>©b°›S> gr_o›Q> Ho$ CÀnmXZ Ho$ {bE AmdÌ`H$ ‡mapÂ^H$ nXmWm] H$mo gyMr~’ H$s{OEü& (H$) gr_o›Q> H$m
O_Zm Am°a (I) H$R>moa hmoZo Ho$ ‡H´$_ go ä`m VmÀn`© h°?

25. (a) What type of polymer is used for post-operative stitches and for personal

hygiene products? Name any one such polymer. Write its method of

preparation giving chemical equation involved.

(b) Identify the monomers of the following polymer and write their structures. 

Write two uses of the polymer :

(— —( ) — —( ) — —)NH CH NHCO CH CO2 6 2 4 n 6

(H$) {H$g ‡H$ma Ho$ ~h˛bH$m| H$m Cn`moJ eÎ`-{M{H$Àgm _| Q>m±Ho$ Am°a {ZO Ho$ Òd¿N>Vm CÀnmXm| _|
hmoVm h°? Bg ‡H$ma Ho$ {H$gr EH$ ~h˛bH$ H$m Zm_ ~VmBEü& gÂ~’ amgm`{ZH$ g_rH$aU XoVo h˛E
BgHo$ {daMZ H$s {d{Y {b{IEü&

(I) {ZÂZ{b{IV ~h˛bH$ Ho$ EH$bH$m| H$s nhMmZ H$s{OE Am°a CZH$s gßaMZm {b{IEü& Bg ~h˛bH$ Ho$ 
Xmo Cn`moJ {b{IE :

(— —( ) — —( ) — —)NH CH NHCO CH CO2 6 2 4 n

H H H
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