
 OLD 

This Question Paper contains Section–A 35 + Section–B 6/6/6 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V I S>–A 35 + I S>–~ 6/6/6 ‡ÌZ h¢ü&

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' VWm 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. Give one example of an alicyclic hydrocarbon. 1

E{bgmBpäbH$ hmBS¥>moH$m~©Z H$m EH$ CXmhaU Xr{OEü&

2. List the alkali metals in the order of their decreasing reactivity. 1

jma YmVwAm| H$mo KQ>Vr A{^{H´$`merbVm Ho$ H´$_ _| gyMr~’ H$s{OEü&

3. State the SI unit which can be used to express molar conductivity. 1

Cg SI _mÃH$ H$m H$WZ H$s{OE Omo _moba MmbH$Vm H$mo ‡H$Q> H$aZo Ho$ {bE ‡`moJ _| bmB© OmVr h°ü&
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4. Write the IUPAC name of

1

H$m IUPAC Zm_ {b{IEü&

5. Write the SI unit for pressure and its expression in terms of SI base units. 1

Xm~ H$m SI _mÃH$ ä`m h°? SI _yb _mÃH$ _| Xm~ H$mo A{^Ï`∫$ H$s{OEü&

6. How many entities are there in one mole of any substance? 1

{H$gr nXmW© Ho$ EH$ _mob _| {H$VZr gŒmmE± hmoVr h¢?

7. What are intensive properties? 1

JhZ JwUY_© ä`m hmoVo h¢?

8. Give one main difference between isothermal and adiabatic processes. 1

g_Vmnr ‡H´$_ Am°a È’moÓ_ ‡H´$_ _| EH$ _wª` A›Va {b{IEü&

9. What is the significance of the magnitude of equilibrium constant? 1

gmÂ` pÒWamßH$ Ho$ n[a_mU H$s gmW©H$Vm ~VmBEü&

10. The flow of vegetable oil on the ground is lesser than that of water. Explain. 1

O_rZ na Ob H$s Anojm dZÒn{V Vob H$_ Xyar VH$ ‡dm{hV hmoVm h°ü& ÒnÔ> H$s{OEü&

11. Clotting of blood occurs when a dilute solution of ferric chloride is applied to it.

Why? 1

\o$[aH$ äbmoamBS> H$m VZw {db`Z È{Ya na bJmZo go È{Ya H$m W∏$m ä`m| O_ OmVm h°?

12. What is the pH of 5 0 10 4
2 4× ´ - M H SO  ? 1

5 0 10 4
2 4× ´ - M H SO  H$s pH ä`m hmoJr?
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13. Write one chemical equation each to illustrate the following reactions : 2

(a) Aldol condensation

(b) Cannizzaro’s reaction

{ZÂZ{b{IV A{^{H´$`mAm| H$mo ÒnÔ> g_PmZo Ho$ {bE ‡À òH$ Ho$ {bE EH$-EH$ amgm`{ZH$ g_rH$aU
{b{IE :

(H$) EoÎS>mob gßKZZ

(I) H°${ZOmamo H$s A{^{H´$`m

14. Assign a reason for each of the following statements : 2

(a) Ethanamine is more basic than aniline.

(b) Aniline cannot be nitrated directly.

{ZÂZ{b{IV H$WZm| _| ‡À òH$ Ho$ {bE EH$ AmYma_yb H$maU {b{IE :

(H$) EWoZEo_rZ, Eo{ZbrZ go A{YH$ jmaH$s` h°ü&

(I) Eo{ZbrZ H$mo grYo ZmBQ¥>o{Q>V Zht H$a gH$Voü&

15. (a) What is the IUPAC name of iodoform? What types of compounds show

iodoform test?

(b) Write a chemical equation for the reaction when ethanol is heated with

iodine in presence of alkali. 2

(H$) Am`moS>mo\$m∞_© H$m IUPAC Zm_ {b{IEü& {H$g Vah Ho$ `m°{JH$ Am`moS>mo\$m∞_© narjU Xem©Vo h¢?

(I) amgm`{ZH$ g_rH$aU {b{IE O~ EWoZm∞b H$mo jma H$s CnpÒW{V _| Am`moS>rZ Ho$ gmW J_© {H$`m
OmVm h°ü&

16. Distinguish between calcination and roasting. Write chemical equation to

represent the roasting of zinc sulphide (ZnS) ore. 2

{ZÒVmnZ Am°a ^O©Z _| ^oX H$s{OEü& qOH$ gÎ\$mBS> (ZnS) A`ÒH$ H$m ^O©Z ‡Xe©Z H$aZo Ho$ {bE
amgm`{ZH$ g_rH$aU {b{IEü&
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17. Complete the following equations : 2

{ZÂZ g_rH$aUm| H$mo nyam H$s{OE :

(i) S HNO+ ¾ ®¾3

(ii) H PO
K

3 3
573

¾ ®¾¾¾
D

18. Write the chemical equations for the reactions of water with (i) XeF4 and 

(ii) XeF6. 2

(i) XeF4 Am°a (ii) XeF6 Ho$ gmW Ob H$s A{^{H´$`mAm| Ho$ {bE amgm`{ZH$ g_rH$aUm| H$mo {b{IEü&

19. Describe with chemical equations, the method of obtaining potassium

dichromate from chromite ore on a large scale. 2

amgm`{ZH$ g_rH$aUm| Ho$ gmW dU©Z H$s{OE {H$ CÉ ÒVa na H´$mo_mBQ> A`ÒH$ go nmoQ>°{e`_ S>mBH´$mo_oQ> H$m 
{Z_m©U {H$g ‡H$ma {H$`m OmVm h°ü&

20. How many electrons would be required or released to produce—

(a) one mole of aluminium metal from Al3+  ions;

(b) two moles of O2 from OH-  ions? 2

BboäQ¥>m∞Zm| H$s {H$VZr gßª`m ‡`w∫$ `m _w∫$ hm|Jo {Oggo ‡m· hmo gHo$—

(H$) Al3+  Am`Zm| go Al YmVw H$m EH$ _mob;

(I) OH-  Am`Zm| go O2 Ho$ Xmo _mob?

21. Define ionization energy. Describe the general trends in the variation of

ionization energy in the periodic table. 2

Am`ZZ D$Om© H$s n[a^mfm Xr{OEü& AmdV© gmaUr _| Am`ZZ D$Om© _| hmoZo dmbo n[adV©Z H$s gm_m›`
‡d•{Œm na ‡H$me S>m{bEü&
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22. Account for the following : 2

(a) Paramagnetic substances are usually coloured.

(b) A transition metal forms alloys with other transition metals easily.

{ZÂZ{b{IV Ho$ _yb^yV H$maU Xr{OE :

(H$) AZwMwÂ~H$s` nXmW© gm_m›`VÖ aßJrZ hmoVo h¢ü&

(I) EH$ gßH$́_U YmVw A›` gßH´$_U YmVwAm| Ho$ gmW gabVm go {_lYmVw ~ZmVr h°ü&

23. The formula of sodium phosphate is Na PO3 4. What is the mass of 0 15×  mole of 

Na PO3 4 formula units? 2

[Atomic mass : Na = 23 u; P = 31 u; O = 16 u]

gmo{S>`_ \$m∞Ò\o$Q> H$m gyÃ Na PO3 4 h°ü& Na PO3 4 H$s gyÃ BH$mB`m| Ho$ 0 15×  _mob H$m –Ï`_mZ
n[aH${bV H$s{OEü&

[>na_mp dH$ –Ï`_mZ : Na = 23 u; P = 31 u; O = 16 u]

24. State the following laws : 2

(a) Avogadro’s law

(b) Dalton’s law of partial pressures

{ZÂZ{b{IV {Z`_m| H$mo ~VmBE :

(H$) AmdmoJm–mo {Z`_

(I) S>mÎQ>Z Ho$ Amß{eH$ Xm~ H$m {Z`_

25. Calculate the standard enthalpy of the reaction

C H g O g CO g H O l4 10 2 2 2
13

2
4 5( ) ( ) ( ) ( )+ ® +

2

Given that

Df C H g kJ molH º [ ( )]4 10
1370= - -

Df CO g kJ molH º [ ( )]2
1395= - -

Df H O l kJ molH º [ ( )]2
1290= - -
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{ZÂZ A{^{H´$`m H$s _mZH$ E›W°Înr n[aH${bV H$s{OE :

C H g O g CO g H O l4 10 2 2 2
13

2
4 5( ) ( ) ( ) ( )+ ® +

{X`m h°

Df C H g kJ molH º [ ( )]4 10
1370= - -

Df CO g kJ molH º [ ( )]2
1395= - -

Df H O l kJ molH º [ ( )]2
1290= - -

26. How many sigma and pi bonds are present in a molecule of (i) CO2 and

(ii) C H2 4 ? 2

(i) CO2 Am°a (ii) C H2 4 Ho$ EH$ AUw _| {H$VZo {gΩ_m Am°a {H$VZo nmB© Am~ßY h¢?

27. The relative lowering of vapour pressure produced by dissolving 7 2×  g of a

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

substance? 3

{H$gr nXmW© Ho$ 7 2×  g H$mo 100 g nmZr _| KmobZo go dmÓnXm~ H$m Amno{jH$ AdZ_Z 0 00715×

hmoVm h°ü& nXmW© H$m AUw –Ï`_mZ kmV H$s{OEü&

28. Explain the following : 3

(a) Electromagnetic spectrum

(b) Emission spectra

(c) Line spectra

{ZÂZ{b{IV H$s Ï`mª`m H$s{OE :

(H$) {d⁄wV≤-MwÂ~H$s` ÒnoäQ¥>_

(I) CÀgO©Z ÒnoäQ¥>_

(J) bmBZ ÒnoäQ¥>_

29. Account for the following : 3

(a) The electron affinity of fluorine is less than that of chlorine.

(b) Metallic character decreases along a period.

(c) Caesium is used in photoelectric cells.
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{ZÂZ{b{IV H$m H$maU ÒnÔ> H$s{OE :

(H$) äbmoarZ H$s Anojm ‚bwAmoarZ H$s BboäQ¥>m∞Z ~ßYwVm H$_ hmoVr h°ü&

(I) AmdV©H$ _| YmpÀdH$ bjU H$_ hmoVm OmVm h°ü&

(J) ‡H$me-d°⁄wV gob _| gr{O`_ H$m ‡`moJ hmoVm h°ü&

30. How will you convert—

(a) ethanal to propanone;

(b) acetyl chloride to ethanoic acid;

(c) chlorobenzene to 4-nitrophenol? 3

n[ad{V©V H$s{OE :

(H$) EWoZmb H$mo ‡monoZmoZ _| 

(I) Eogr{Q>b äbmoamBS> H$mo EWoZmoBH$ AÂb _| 

(J) äbmoamo~o›OrZ H$mo 4-ZmBQ¥>mo\$sZm∞b _|ü

31. (a) Differentiate between ‘average rate’ and ‘instantaneous rate’ of a 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. 3

(H$) EH$ A{^{H´$`m H$s "Am°gV Xa' Am°a "VmÀH$m{bH$ Xa' Ho$ ~rM AßVa H$mo ÒnÔ> H$s{OEü&

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

A{^{H´$`m H$s AY©-Am ẁ H$m n[aH$bZ H$s{OEü&

32. A reaction mixture contains 2 70×  g of aluminium and 4 0×  g of HCl gas.

Determine the amount of aluminium or HCl that remains unaffected. 3

[Atomic mass : H = 1 u; Al = 27 u; Cl = 35 5×  u]

EH$ A{^{H´$`m {_lU _| 2 70×  g AÎ ẁ{_{Z`_ VWm 4 0×  g HCl J°g h°ü& A‡^m{dV aho AÎ ẁ{_{Z`_ 
AWdm HCl H$s _mÃm H$m {ZYm©aU H$s{OEü&

[na_mp dH$ –Ï`_mZ : H = 1 u; Al = 27 u; Cl = 35 5×  u]
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33. (a) Write the thermochemical equations for the formation of (i) CO (g) and 

(ii) ( ) ( )NH CO s2 2 .

(b) The enthalpy change for the transition of liquid water to steam at 373 K is 

40 8 1× -kJ mol . Calculate the entropy change for the process. 4

(H$) (i) CO (g) Am°a (ii) ( ) ( )NH CO s2 2  Ho$ {Z_m©U Ho$ {bE D$Ó_mamgm`{ZH$ g_rH$aU {b{IEü&

(I) 373 K na –d nmZr H$m ^mn _| gßH´$_U Ho$ {bE E›W°Înr n[adV©Z 40 8 1× -kJ mol  h°ü& Bg 

‡H´$_ Ho$ {bE E›Q¥>m∞nr n[adV©Z n[aH${bV H$s{OEü&

34. (a) Explain in terms of VSEPR theory that HOH bond angle is slightly less

than the tetrahedral angle, 109 5× º.

(b) What shapes are associated with the following types of hybridization?

Give one example of each type :

(i) sp

(ii) sp 2

(iii) sp 3
4

(H$) VSEPR {g’m›V Ho$ AmYma na ÒnÔ> H$s{OE {H$ MVwÓ\$bH$s` H$moU 109 5× º H$s Anojm
HOH Am~ßY H$moU Hw$N> H$_ hmoVm h°ü&

(I) {ZÂZ{b{IV gßH$a H$jH$m| Ho$ H$m°Z-go AmH$ma hmoVo h¢? ‡À òH$ AmH$ma H$m EH$ CXmhaU Xr{OE :

(i) sp

(ii) sp 2

(iii) sp 3

35. (a) How can aniline be obtained from nitrobenzene? Describe with chemical

equation involved.

(b) Write chemical equations to represent what happens when—

(i) an i line is warmed with a mix ture of chlo ro form and al co holic KOH;

(ii) an i line is treated with an aque ous so lu tion of bro mine.

(c) What is diazotization? 4

(H$) ZmBQ¥>mo~o›OrZ go Eo{ZbrZ H°$go ‡m· {H$`m Om gH$Vm h°? Cg_| hmoZo dmbo amgm`{ZH$ g_rH$aU H$m
dU©Z H$s{OEü&

(I) Cgo ‡H$Q> H$aZo Ho$ {bE amgm`{ZH$ g_rH$aUm| H$mo {b{IE {H$ ä`m hmoVm h° O~—

(i) Eo{ZbrZ H$mo äbmoamo\$m∞_© Am°a EoÎH$mohm∞br KOH Ho$ {_lU Ho$ gmW J_© {H$`m OmVm h°;

(ii) Eo{ZbrZ H$mo ~´mo_rZ Ho$ Ob {db`Z Ho$ gmW CnMm[aV {H$`m OmVm h°ü&

(J) S>mBEoOmoQ>rH$aU ä`m h°?
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SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( Ag ri cul tural Chemistry )

( H•${f agm`Z )

36. What is a micronutrient? Which of the two, Cu or Ca is a micronutrient? 1

gy˙_ nmofH$ VŒd {H$go H$hVo h¢? Cu Am°a Ca _| H$m°Z gy˙_ nmofH$ VŒd h°?

37. Name the dominant clay mineral present in ‘red soils’. 1

Cg ‡_wI _•{ŒmH$m I{ZO H$m Zm_ ~VbmBE Omo "bmb _•Xm' _| dV©_mZ hmoVm h°ü&

38. Name the three phases that constitute soil. 1

_•XmAm| H$mo ~ZmZo dmbr VrZ AdÒWmE± H$m°Z-H$m°Z gr h¢?

39. Suggest any four ways of pest control by ‘physical methods’. 2

"^m°{VH$ {d{Y`m|' H$m Cn`moJ H$aVo h˛E nrãS>H$ {Z ß̀ÃU Ho$ {H$›ht Mma ‡H$ma Ho$ gwPmd Xr{OEü&

40. What does IPM stand for? What is the main purpose of IPM programme

(any three)? 2

AmB©0 nr0 E_0 (IPM) H$m ä`m AW© h°? AmB©0 nr0 E_0 H$m`©H´$_ H$m _wª` C‘oÌ` ä`m h° (H$moB©
VrZ)?

41. Explain the following steps of nitrogen cycle in nature : 3

(a) Ammonification

(b) Mineralization

(c) Denitrification

‡H•${V _| ZmBQ¥>moOZ MH´$ Ho$ {ZÂZ{b{IV MaUm| H$mo g_PmBE :

(H$) A_moZrH$aU

(I) I{ZOZ

(J) {dZmBQ¥>rH$aU
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OP TION–II

{dH$ÎnçII

( Biochemistry )

( O°d agm`Z )

36. Give an example of a triose. Write its formula. 1

Q¥>m`mog H$m EH$ CXmhaU Xr{OEü& CgH$m gyÃ {b{IEü&

37. Name the natural source of (a) glucose and (b) cellulose. 1

{ZÂZ{b{IV Ho$ ‡mH•${VH$ ÚmoVm| Ho$ Zm_ {b{IE :

(H$) ΩbyH$mog

(I) gobybmog

38. Name any two digestive enzymes. 1

nmMZ Ho$ {H$›ht Xmo E›OmB_m| Ho$ Zm_ {b{IEü&

39. What is the basic difference between fats and oils? List any two functions of

fats. 2

dgmAm| Am°a Vobm| _| _m°{bH$ A›Va ä`m h°? dgm Ho$ {H$›ht Xmo H$m`m] H$mo {b{IEü&

40. What are amino acids? How many amino acids are there in nature? Name the

first amino acid isolated from protein hydrolysate. 2

Eo_rZmo AÂb ä`m h°ß? ‡H•${V _| {H$VZo Eo_rZmo AÂb nm ò OmVo h¢? ‡moQ>rZ hmBS¥>mobmBgoQ> go AbJ {H$ ò
J`o nhbo Eo_rZmo AÂb H$m Zm_ {b{IEü&

41. What are enzymes? List any two differences between enzymes and chemical

catalysts. 3

E›OmB_ ä`m h°? E›OmB_m| Am°a amgm`{ZH$ CÀ‡oaH$m| _| H$moB© Xmo A›Va {b{IEü&
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OP TION–III

{dH$ÎnçIII

( En vi ron men tal Chemistry )

( n`m©daU agm`Z )

36. What causes minamata disease? 1

{_Zm_mQ>m amoJ {H$g H$maU go hmoVm h°?

37. List two abiotic components of the environment. 1

n`m©daU Ho$ Xmo AO°{dH$ KQ>H$m| Ho$ Zm_ {b{IEü&

38. What does BOD assess? 1

BOD ä`m AmH${bV H$aVm h°?

39. List any two sources of ‘lead pollution’. Mention two of its adverse effects. 2

"boS> ‡XyfU' Ho$ {H$›ht Xmo ÚmoVm| Ho$ Zm_ ~VbmBEü& BgHo$ Xmo Hw$‡^mdm| H$m CÑoI H$s{OEü&

40. Define water pollution. How does the presence of excess of nitrates in drinking

water cause harm to human beings? 2

Ob ‡XyfU H$s n[a^mfm Xr{OEü& nrZo Ho$ Ob _| ZmBQ¥>oQ> H$s A{YH$Vm go _ZwÓ`m| H$mo ä`m hm{Z hmoVr h°?

41. What are the possible hazards to humans and the environment from nuclear

reactors (any three)? 3

Zm{^H$s` [aEoäQ>a go _mZd Am°a n`m©daU H$mo gß̂ m{dV gßH$Q> ä`m h¢ (H$moB© VrZ)?
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 NEW 

This Question Paper contains Section–A 20 + Section–B 5/5 questions.

Bg ‡ÌZ-nÃ Ho$ A›VJ©V I S>–A 20 + I S>–~ 5/5 ‡ÌZ h¢ü&

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

g_` : 3 K Q>o ] [ nyUm™H$ : 80

Note : (i) There are two Sections in the Question Paper, viz., ‘A’ and ‘B’. All questions

from Section ‘A’ are compulsory.

(ii) Attempt only one out of two Options in Section ‘B’, i.e., attempt either

Option–I or Option–II.

(iii) Marks for each question are indicated against it.

(iv) Use log tables, if necessary.

{ZX}e : (i) Bg ‡ÌZ-nÃ _| Xmo üI S> h¢ü—I S>–A Am°a üI S>ç~ü& I S>–A Ho$ g^r ‡ÌZm| A{Zdm ©̀ h¢ü&

(ii) I S>ç~ Ho$ Xmo {dH$Înm| _| go Ho$db EH$, {dH$În—I `m {dH$În—II H$mo hb H$a|ü&

(iii) ‡À òH$ ‡ÌZ Ho$ AßH$ CgHo$ gm_Zo {XE JE h¢ü&

(iv) AmdÌ`H$ hmo Vmo bKwJUH$s` gmaUr ‡`moJ H$a|ü&

SEC TION–A

I S>–A

1. What is the molar volume of an ideal gas at STP? 1

_mZH$ Vmn Am°a Xm~ (STP) na {H$gr AmXe© J°g H$m _moba Am`VZ ä`m h°?

2. What is the cause of Brownian motion? 1

~´mCZr J{V H$m H$maU ä`m h°?

3. Why is determination of osmotic pressure a better method as compared to other 

colligative properties for determining the molar masses of macromolecules? 1

d•hXmUwAm| H$m Amp dH$ –Ï`_mZ kmV H$aZo Ho$ {bE A›` AUwgßª` JwUY_m] H$s VwbZm _| namgaU
Xm~-{ZYm©aU {d{Y ä`m| ~ohVa h°?
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4. (a) What do the following symbols represent?

(i) pm

(ii) Ms

(b) Name the SI units of (i) temperature and (ii) mass. 2

(H$) {ZÂZ{b{IV ‡VrH$ ä`m Ï`∫$ H$aVo h¢?

(i) pm

(ii) Ms

(I) (i) Vmn VWm (ii) –Ï`_mZ Ho$ SI _mÃH$ ä`m h¢?

5. (a) Why is limestone added during smelting of iron ores? Explain giving

reactions.

(b) Name a metal oxide that is not reduced to metal by heating with carbon.

How can it be reduced? 2

(H$) bm°h A`ÒH$m| Ho$ gßJbZ _| MyZm nÀWa ä`m| {_bm`m OmVm h°? A{^{H´$`m XoVo h˛E ÒnÔ> H$s{OEü&

(I) Cg YmVw Am∞ägmBS> H$m Zm_ ~VmBE Omo H$m~©Z Ho$ gmW J_© {H$E OmZo na YmpÀdH$ AdÒWm _|
AnM{`V Zht hmoVmü& Bgo {H$g ‡H$ma go AnM{`V {H$`m Om gH$Vm h°?

6. Account for the following : 2

(a) There is a decrease in first ionization enthalpy from Mg to Al.

(b) The electron gain enthalpy of chlorine is more in negative value as

compared to that of fluorine.

{ZÂZ{b{IV Ho$ H$maU ÒnÔ> H$s{OE :

(H$) Mg go Al H$s ‡W_ Am`ZZ E›W°Înr _| H$_r AmVr h°ü&

(I) ‚bwAmoarZ H$s VwbZm _| äbmoarZ H$s BboäQ¥>m∞Z J´hU E›W°Înr A{YH$ F$UmÀ_H$ h°ü&

7. At 47 ºC, 1 mole of a gas is confined in a container of volume 1 L. Calculate the

pressure of the gas. 2

[Given : R = × - -0 0821 1 1L atm mol K ]

47 ºC na EH$ J°g Ho$ 1 _mob H$mo EH$ nmÃ _| aIm J`m {OgH$m Am`VZ 1 L h°ü& J°g Ho$ Xm~ H$m
n[aH$bZ H$s{OEü&

[{X`m h° : R = × - -0 0821 1 1L atm mol K ]
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8. Calculate the bond enthalpy of N—H bond in NH g3 ( ). 2

Given :

1

2

3

2
2 2 3N g H g NH g( ) ( ) ( )+ ®  ;   DrH º = - -46 1kJ mol

1

2
2H g H g( ) ( )®  ;          DrH º = -218 1kJ mol

1

2
2N g N g( ) ( )®  ;         DrH º = -973 1kJ mol

NH g3 ( ) _| N—H H$s Am~ßY E›W°Înr n[aH${bV H$s{OEü&

{X`m h° :
1

2

3

2
2 2 3N g H g NH g( ) ( ) ( )+ ®  ;   DrH º = - -46 1kJ mol

1

2
2H g H g( ) ( )®  ;          DrH º = -218 1kJ mol

1

2
2N g N g( ) ( )®  ;         DrH º = -973 1kJ mol

9. How will you prepare para-bromoaniline from nitrobenzene? Can this

compound be obtained by direct bromination of aniline with aqueous solution

of bromine? Explain. 2

Amn ZmBQ¥>mo~o›OrZ go n°am-~´mo_moEo{ZbrZ {H$g ‡H$ma ~ZmE±Jo? ä`m Bg `m°{JH$ H$mo ~´mo_rZ Ho$ Obr`
{db`Z Ho$ Cn`moJ ¤mam Eo{ZbrZ Ho$ grYo ~´mo_rZrH$aU ¤mam ~Zm`m Om gH$Vm h°? Ï`mª`m H$s{OEü&

10. The reaction 2 3 32 3Al MnO Al O Mn+ ® +  proceeds till the limiting reagent is

consumed. A mixture of 220 g Al and 400 g MnO was heated to initiate the

reaction.

(a) Which is the limiting reagent?

(b) Which initial substance is remained in excess and by how much? 4

[Al = 27, Mn = 55, O = 16]

2 3 32 3Al MnO Al O Mn+ ® +  A{^{H´$`m gr_mßV A{^H$maH$ Ho$ Cn`w∫$ hmoZo VH$ hmoVr h°ü& 220 g 

Al Am°a 400 g MnO Ho$ {_lU H$mo J_© H$aHo$ A{^{H´$`m ewÍ$ H$s JB©ü&

(H$) Bg A{^{H´$`m _| gr_mßV A{^H$maH$ H$m°Z-gm h°?

(I) H$m°Z-gm ‡mapÂ^H$ nXmW© AZ{^H•$V ~Mm Am°a {H$VZm?

[Al = 27, Mn = 55, O = 16]
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11. (a) What are the basic postulates of VSEPR theory?

(b) Predict the shapes of (i) methane and (ii) water molecules on the basis of

VSEPR theory. 4

(H$) VSEPR {g’m›V H$s _m°{bH$ A{^YmaUmE± ä`m h¢?

(I) VSEPR {g’m›V Ho$ AZwgma (i) _rWoZ VWm (ii) nmZr Ho$ AUwAm| H$s AmH•${V H$s ‡mJw{∫$
H$s{OEü&

12. Examine the illustration of a portion of the defective crystal given below and

answer the following questions : 4

(a) What are these types of defects called? Also write name of the defect.

(b) How is the density of a crystal affected by these defects?

(c) How is the stoichiometry of the compound affected?

(d) Which types of ionic compounds show this defect? Name one such

compound.

ZrMo {X ò J ò {MÃ _| EH$ {dÍ${nV (Xmof`w∫$) {H́$ÒQ>b Ho$ EH$ ^mJ H$mo Xem©`m J`m h°ü& BgH$m
AdbmoH$Z H$aHo$ {ZÂZ{b{IV ‡ÌZm| Ho$ CŒma Xr{OE :

(H$) ò Xmof {H$g ‡H$ma Ho$ H$hbmVo h¢? Xmof H$m Zm_ ^r ~VmBEü&

(I) Bg ‡H$ma Ho$ Xmof go {H´$ÒQ>b H$m KZÀd H°$go ‡^m{dV hmoVm h°?

(J) Bg Xmof go `m°{JH$ H$s ÒQ>m∞B{H$`mo_rQ¥>r na ä`m ‡^md nãããS>Vm h°?

(K) {H$g ‡H$ma Ho$ Am`{ZH$ `m°{JH$m| _| `h Xmof nm`m OmVm h°? Eogo EH$ `m°{JH$ H$m Zm_ ~VmBEü&
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13. (a) What is Le Chatelier’s principle? What will happen to solid-vapour

equilibrium when the temperature and pressure are decreased?

(b) 2 moles of HI were heated in a vessel of one litre capacity at 713 K till the

equilibrium is reached. At equilibrium, HI was found to be 25%

dissociated. Calculate K c  for the reaction. 4

(H$) bm-emV°{bE {Z`_ ä`m h°? O~ Vmn Am°a Xm~ H$_ H$a {X ò OmE± Vmo CZH$m R>mog-dmÓn gmÂ` na 
ä`m ‡^md nãS>oJm?

(I) 713 K na EH$ brQ>a Ym[aVm dmbo nmÃ _| HI Ho$ 2 _mobm| H$mo gmÂ` ‡m· hmoZo VH$ J_© {H$`m 
J`mü& gmÂ` na 25% HI {d`mo{OV h˛Am nm`m J`mü& A{^{H´$`m Ho$ {bE K c  H$m _mZ
n[aH${bV H$s{OEü&

14. (a) Knowing that

Cu aq Cu s2 2+ + ®( ) ( )e  ;  E
Cu Cu

V2 0 34+ = ×
/

º

2 2 2Ag aq Ag s+ + ®( ) ( )e  ;  E
Ag Ag

V+ = ×
/

º 0 80

rea son out whether 1 M sil ver ni trate so lu tion can be stored in a cop per

ves sel or 1 M cop per sul phate so lu tion can be stored in a sil ver ves sel.

(b) What must be the value of Ea  if the rate constant for a reaction is doubled

when the temperature increases from 300 K to 310 K?

[Given : log 2 0 301= × , R = × - -8 31 1 1J K mol ] 4

(H$) `h OmZVo h˛E {H$

Cu aq Cu s2 2+ + ®( ) ( )e  ;  E
Cu Cu

V2 0 34+ = ×
/

º

2 2 2Ag aq Ag s+ + ®( ) ( )e  ;  E
Ag Ag

V+ = ×
/

º 0 80

H$maU g{hV ~VmBE {H$ ä`m 1 M  {gÎda ZmBQ¥>oQ> {db`Z H$mo Vmß~o Ho$ nmÃ _| aIm Om gH$Vm h° AWdm
1 M H$m∞na gÎ\o$Q> {db`Z H$mo Mm±Xr Ho$ nmÃ _| aIm Om gH$Vm h°ü&

(I) {H$gr A{^{H´$`m H$m Vmn 300 K go 310 K H$aZo na BgH$m Xa pÒWamßH$ XwJwZm hmo OmVm h°,
Vmo BgHo$ Ea  H$m _mZ ä`m hmoZm Mm{hE?

[{X`m J`m h° : log 2 0 301= × , R = × - -8 31 1 1J K mol ]

15. Explain the following giving suitable reasons : 4

(a) Among the heavier elements of p-block, lower oxidation states become

more stable as compared to higher oxidation states.

(b) Which one is hydrolysed by water and why : CCl4 or SiCl4?
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(c) The acid strength of the oxoacids of chlorine increases in the order

HOCl HOClO HOClO HOClO< < <2 3

(d) Chlorofluorocarbons are environmentally hazardous.

{ZÂZ{b{IV H$s C{MV H$maU XoVo h˛E Ï`mª`m H$s{OE :

(H$) p-„bm∞H$ Ho$ ^mar VŒdm| _| CÉ Am∞ägrH$aU AdÒWmAm| H$s Anojm {ZÂZ Am∞ägrH$aU AdÒWm
A{YH$ ÒWmB© hmoVr h°ü&

(I) Ob go H$m°Z-gm ‡^m{dV hmoVm h° Am°a ä`m| : CCl4 `m SiCl4?

(J) äbmoarZ Ho$ Am∞ägr-AÂbm| H$s AÂb ‡~bVm {ZÂZ H´$_mZwgma ~ãT>Vr h° :

HOCl HOClO HOClO HOClO< < <2 3

(K) äbmoamo‚bwAmoamoH$m~©Z n`m©daUr` gßH$Q> CÀnfi H$aZo dmbo _mZo OmVo h¢ü&

16. (a) What is lanthanide contraction? What effect does it have on the chemistry 

of the elements which follow lanthanides?

(b) Using valence bond theory, predict the geometry and magnetic behaviour

of [ ( ) ]Cr NH3 6
3+  ion. [Given : Cr = 24] 4

(H$) b¢WoZmBS> gßHw$MZ ä`m hmoVm h°? b¢WoZmBS>m| Ho$ Cnam›V AmZo dmbo VŒdm| Ho$ amgm`{ZH$ Ï`dhma na 
BgH$m ä`m ‡^md nãS>Vm h°?

(I) gß`moOH$Vm Am~ßY {g’m›V H$m Cn`moJ H$aVo h˛E [ ( ) ]Cr NH3 6
3+  Am`Z H$s ¡`m{_{V Am°a CgHo$ 

MwÂ~H$s` Ï`dhma H$s ‡mJw{∫$ H$s{OEü& [{X`m h° : Cr = 24]

17. (a) Write the IUPAC name of CH CH CH CONHCH3 2 2 3.

(b) Describe the following with respect to proteins :

(i) Pri mary structure

(ii) Pep tide bond

(iii) Denaturation 4

(H$) CH CH CH CONHCH3 2 2 3 H$m IUPAC Zm_ {b{IEü&

(I) ‡moQ>rZm| Ho$ g›X^© _| {ZÂZ{b{IV H$m dU©Z H$s{OE :
(i) ‡mW{_H$ gßaMZm
(ii) noflQ>mBS> Am~ßY
(iii) {dH•$VrH$aU
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18. (a) What is meant by wave-particle duality? How has the wave nature of

electron established? Write de Broglie equation.

(b) Write down Balmer formula and explain the terms involved. What is the

wavelength of the radiation emitted when the electron in a hydrogen atom 

jumps from n 2 4=  to n1 1=  level? [Rydberg constant = -109677 1cm ] 6

(H$) H$U-VaßJ ¤°VVm go Amn ä`m g_PVo h¢? Cg ‡`moJ H$m dU©Z H$s{OE {Oggo BboäQ¥>m∞Z H$m VaßJ
Ï`dhma {g’ hmoVm h°ü& Xr-~´m∞Ωbr g_rH$aU {b{IEü&

(I) ~m∞_a gyÃ {b{IE Am°a CgHo$ nXm| H$s Ï`mª`m H$s{OEü& hmBS¥>moOZ na_mUw _| BboäQ¥>m∞Z n 2 4=  go 
n1 1=  ÒVa _| OmZo na CÀg{O©V {d{H$aU H$m VaßJX°ø`© ä`m hmoJm?

[[aS>~J© pÒWamßH$ = -109677 1cm ]

19. (a) Define ‘entropy’. What is its SI unit? What is meant by entropy-driven

reaction? How can a reaction with positive DH and DS be made entropy-

driven?

(b) The standard Gibbs’ energies of formation at 298 K are - × -202 85 1kJ mol

for NH Cl s4 ( ), - × -16 45 1kJ mol  for NH g3 ( ) and - × -95 3 1kJ mol  for HCl (g).

What is DrG º for the reaction

NH Cl s NH g HCl g4 3( ) ( ) ( )® +  ?

Is this re ac tion spon ta ne ous at 298 K? 6

(H$) "E›Q¥>m∞nr' H$s n[a^mfm Xr{OEü& BgH$m SI _mÃH$ ä`m h°? E›Q¥>m∞nr ‡o[aV A{^{H´$`m go ä`m VmÀn ©̀
h°? {H$g ‡H$ma E›W°Înr Am°a E›Q¥>m∞nr Ho$ YZmÀ_H$ n[adV©Zm| Ho$ gmW EH$ A{^{H´$`m H$mo E›Q¥>m∞nr
‡o[aV ~Zm`m Om gH$Vm h°?

(I) 298 K na _mZH$ {J„O gß^dZ D$Om©Am| Ho$ _mZ NH Cl s4 ( ) Ho$ {bE
- × -202 85 1kJ mol , NH g3 ( ) Ho$ {bE - × -16 45 1kJ mol  Am°a HCl (g) Ho$ {bE 

- × -95 3 1kJ mol  h¢ü& {ZÂZ{b{IV A{^{H´$`m Ho$ {bE DrG º H$m _mZ ä`m hmoJm?

NH Cl s NH g HCl g4 3( ) ( ) ( )® +

ä`m `h A{^{H´$`m 298 K na ÒdVÖ‡d{V©V hmoJr?
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20. (a) Explain with the help of relevant structural changes, the stronger acidic

character of phenols than alcohols.

(b) Identify the products A, B  and C  in the following reaction :

CH COOH
NaOH NaOH CaO Cl

3
2¾ ®¾¾¾¾ ¾ ®¾¾¾¾¾¾ ¾ ®¾¾¾¾A B

h
C

( ) / n

(c) Give chemical tests to distinguish between the following pairs of

compounds :

(i) Ethene and ethyne

(ii) Propanal and propanone

(d) The boiling points of ethers are lower than those of alcohols of comparable 

molar masses. Explain. 6

(H$) Cn`w∫$ gßaMZmÀ_H$ n[adV©Zm| H$s ghm`Vm go, EoÎH$mohm∞b H$s VwbZm _| \$sZm∞b Ho$ ‡~b AÂbr`
A{^bjU H$s Ï`mª`m H$s{OEü&

(I) {ZÂZ{b{IV A{^{H´$`m _| A, B Am°a C CÀnmXm| H$s nhMmZ H$s{OE :

CH COOH
NaOH NaOH CaO Cl

3
2¾ ®¾¾¾¾ ¾ ®¾¾¾¾¾¾ ¾ ®¾¾¾¾A B

h
C

( ) / n

(J) {ZÂZ `m°{JH$ `wΩ_m| Ho$ gXÒ`m| _| ^oX H$aZo Ho$ {bE amgm`{ZH$ narjU Xr{OE :

(i) EWrZ Am°a EWmBZ

(ii) ‡monoZb Am°a ‡monoZmoZ

(K) EoÎH$mohm∞bm| H$s Anojm VwbZmÀ_H$ _moba –Ï`_mZ dmbo B©Wam| Ho$ π$WZmßH$ H$_ hmoVo h¢ü& Ï`mª`m
H$s{OEü&
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SEC TION–B

I S>ç~

OP TION–I

{dH$ÎnçI

( En vi ron men tal Chemistry )

( n`m©daU agm`Z )

21. Name two air pollutants which form photochemical smog. 1

Xmo dm`w ‡XyfH$m| Ho$ Zm_ ~VmBE Omo ‡H$me-amgm`{ZH$ Yy_ H$moham ~ZmVo h¢ü&

22. What would happen, if—

(a) the proportion of greenhouse gases increases in the atmosphere;

(b) the greenhouse gases are totally missing from the atmosphere? 2

ä`m hmoZo H$s gß̂ mdZm hmoJr `{X—

(H$) dm`w_ßS>b _| J´rZhmCg J°gm| H$m AZwnmV ~ãT>Vm h°;

(I) dm`w_ßS>b _| J´rZhmCg J°g| nyar Vah AZwnpÒWV hm|?

23. Explain any two molecular mechanisms by which a heavy metal becomes toxic. 2

{H$›ht Xmo Amp dH$ {H´$`m{d{Y`m| H$s Ï`mª`m H$s{OE {OZHo$ ¤mam ^mar YmVw Am{dfmbw ~Z OmVr h°ü&

24. (a) Define any two of the following terms :

(i) Biosphere

(ii) Sec ond ary pollutant

(iii) Ion iz ing radiation

(iv) Ra dio ac tive pollution

(b) List four factors on which the biological damage by radioactive radiations

depends. 4

(H$) {ZÂZ{b{IV nXm| _| go {H$›ht Xmo H$s n[a^mfm Xr{OE :
(i) Ord_ßS>b
(ii) {¤Vr`H$ ‡XyfH$
(iii) Am`ZrH$aU {d{H$aU
(iv) ao{S>`moEopäQ>d ‡XyfH$

(I) CZ Mma H$maH$m| H$mo gyMr~’ H$s{OE {OZ na ao{S>`moEopäQ>d {d{H$aUm| Ho$ ¤mam O°{dH$ j{V {Z^©a
H$aVr h°ü&

25. Describe with the help of diagram the three stages of treatment of wastewater. 6

{MÃ H$s ghm`Vm go An{eÔ> Ob Ho$ CnMma Ho$ VrZm| MaUm| H$s Ï`mª`m H$s{OEü&
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OPTION–II

{dH$ÎnçII

( Chem is try and Industry )

( agm`Z Am°a C⁄moJ )

21. Why are rocket fuels different from the fuels used in automobiles? 1

am∞Ho$Q>m| Ho$ B™YZ, ÒdMm{bV dmhZm| Ho$ B™YZ go {^fi ä`m| hmoVo h¢?

22. ‘‘Self-medication is very harmful and a dangerous practice.’’ Justify the

statement. 2

""ÒdAm°f{YH$aU EH$ hm{ZH$maH$ Am°a IVaZmH$ A‰`mg h°ü&'' Bg H$WZ H$s nw{Ô> H$s{OEü&

23. Each of the following monomers polymerizes to give different products. Show

the formation of polymer products by using 3 monomer units each : 2

{ZÂZ{b{IV ‡À òH$ EH$bH$ ~h˛bH$sH$aU ¤mam AbJ-AbJ CÀnmX XoVo h¢ü& ‡À òH$ Ho$ 3 EH$bH$m| go
~h˛bH$m| H$m {daMZ Xem©BE :

24. (a) How are mordant dyes applied to fabrics?

(b) What is laminated safety glass? How is it obtained? Write its two

important uses. 4

(H$) aßJ~ßYH$ aßOH$ dÛ na {H$g ‡H$ma MãT>mE OmVo h¢?

(I) ÒV[aV gwajm H$m±M ä`m h°? Bgo {H$g ‡H$ma ‡m· {H$`m OmVm h°? BgHo$ Xmo _hÀdnyU© Cn`moJ
{b{IEü&

25. (a) Distinguish between homopolymer and copolymer.

(b) Differentiate between analgesics and antipyretics.

(c) Compare the properties of natural rubber and vulcanized rubber. 6

(H$) g_~h˛bH$ Am°a gh~h˛bH$ Ho$ ~rM A›Va {b{IEü&

(I) nrãS>mhmar Am°a ¡daZmer Ho$ ~rM A›Va {b{IEü&

(J) ‡mH•${VH$ a~a Am°a dÎH$ZrH•$V a~a Ho$ JwUY_m] H$s VwbZm H$s{OEü&

H H H
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(i)

CH     CH2

(ii) CH     CH—COOC H2 2 5
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