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({ZarjH$m| Ho$ hÒVmja)
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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.

2. Please check the Question Paper to verify that the total pages and total number
of questions contained in the Question 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. 56/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 :

English, Hindi, Urdu, Punjabi, Bengali, Tamil, Malayalam, Kannada,
Telugu, Marathi, Odia, Gujarati, Konkani, Manipuri, Assamese, Nepali,
Kashmiri, Sanskrit 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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gm_m›` AZwXoe Ö

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

2. H•$n`m ‡ÌZ-nÃ H$mo Om±M b| {H$ ‡ÌZ-nÃ Ho$ Hw$b n•>m| VWm ‡ÌZm| H$s CVZr hr gßª`m h° {OVZr ‡W_ n•> Ho$
g~go D$na N>nr h°ü& Bg ~mV H$s Om±M ^r 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$m na ‡ÌZ-nÃ H$m H$moS> Zß0 56/HIS/2, goQ> u {bI|ü&

5. (H$) ‡ÌZ-nÃ Ho$db {h›Xr/AßJ´oOr _| 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$gr A›` ^mfm _| CŒma {bIVo h¢, Vmo ‡ÌZm| H$mo g_PZo _| hmoZo
dmbr Ãw{Q>`m|/Jb{V`m| H$s {OÂ_oXmar Ho$db AmnH$s hmoJrü&
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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$ g~go Cn ẁ∫$ 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. The first line in the Balmer series in hydrogen atom will have the frequency 

[ ]RH cm= -109677 1

(A) 4 57 1014 1× ´ -s

(B) 3 29 1015 1× ´ -s

(C) 3 22 1015 1× ´ -s

(D) 8 05 1013 1× ´ -s 1

hmBS¥>moOZ na_mUw _| ~m_a loUr H$s ‡W_ aoIm H$s Amd•{Œm hmoJr [ ]RH cm= -109677 1

(A) 4 57 1014 1× ´ -s

(B) 3 29 1015 1× ´ -s

(C) 3 22 1015 1× ´ -s

(D) 8 05 1013 1× ´ -s

313/HIS/105A 3 [ P.T.O.
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2. The orbital configuration of Cr (atomic number 24) is 3 45 1d s . The number

of unpaired electrons in Cr 3+  is

(A) 1

(B) 2

(C) 3

(D) 4 1

Cr (na_mUw H´$_mßH$ 24) H$m H$jH$ {d›`mg 3 45 1d s  h°ü& Cr 3+  Am`Z _| A ẁΩ_r BboäQ¥>m∞Zm| H$s
gßª`m hmoVr h°

(A) 1

(B) 2

(C) 3

(D) 4

3. The rate of diffusion of methane at a given temperature is twice that of a

gas X . The molecular weight of X  is

(A) 4 0×

(B) 8 0×

(C) 32 0×

(D) 64 0× 1

{XE JE Vmn na _oW°Z Ho$ {dgaU H$s Xa X J°g go Xmo JwZr h°ü& X H$m Amp dH$ ^ma h°

(A) 4 0×

(B) 8 0×

(C) 32 0×

(D) 64 0×

4. Which of the following will have the highest coagulating power for As S2 3

colloid? 1

(A) PO4
3-

(B) Al3+

(C) SO4
2-

(D) Na +

313/HIS/105A 4
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As S2 3 H$mobm∞BS> Ho$ {bE {ZÂZ{b{IV _| go {H$gH$s ÒHß$XZ j_Vm A{YH$V_ hmoJr?

(A) PO4
3-

(B) Al3+

(C) SO4
2-

(D) Na +

5. The conjugate acid of NH2
- is

(A) NH3

(B) NH OH2

(C) NH4
+

(D) N H2 2 1

NH2
-  H$m gß̀ wΩ_r AÂb h°

(A) NH3

(B) NH OH2

(C) NH4
+

(D) N H2 2

6. The cell constant of a cell is generally found by using

(A) NaCl

(B) KCl

(C) NH Cl4

(D) K SO2 4 1

{H$gr gob H$m gob pÒWamßH$ nVm bJmZo Ho$ {bE gm_m›`V`m ‡`moJ {H$`m OmVm h°

(A) NaCl

(B) KCl

(C) NH Cl4

(D) K SO2 4

313/HIS/105A 5 [ P.T.O.
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7. The magnetic moment of Ni2+  ion is

(A) 1·90 BM

(B) 2·87 BM

(C) 3·87 BM

(D) 4·10 BM 1

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

(A) 1·90 BM

(B) 2·87 BM

(C) 3·87 BM

(D) 4·10 BM

8. Which of the following metals is present in chlorophyll? 1

(A) Be

(B) Ca

(C) Mg

(D) Sr

äbmoamo{\$b _| {ZÂZ{b{IV _| go H$m°Z-gr YmVw CnpÒWV hmoVr h°?

(A) Be

(B) Ca

(C) Mg

(D) Sr

9. In C H CH Cl
AlCl

Heat
6 6 3

3
+ ¾ ®¾¾¾¾¾¾¾

Anhydrous
X , the com pound X  is

(A) C H Cl6 5

(B)

(C) C H Cl6 4 2

(D) C H CH6 5 3 1

313/HIS/105A 6
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 _| `m°{JH$ X h°

(A) C H Cl6 5

(B)

(C) C H Cl6 4 2

(D) C H CH6 5 3

10. Iodoform is formed on warming I2 and NaOH with

(A) C H OH2 5

(B) CH OH3

(C) HCOOH

(D) C H CH6 5 3 1

Am`moS>mo\$m∞_© ~ZmZo Ho$ {bE I2 Am°a NaOH Ho$ gmW {H$gH$mo J_© {H$`m OmVm h°?

(A) C H OH2 5

(B) CH OH3

(C) HCOOH

(D) C H CH6 5 3

11. Calculate the molar mass of argon atoms, if the mass of a single argon

atom is 6 634 10 26× ´ - kg. 2

AmJ©Z Ho$ na_mUwAm| H$m _moba –Ï`_mZ kmV H$s{OE, `{X EH$b AmJ©Z na_mUw H$m –Ï`_mZ 
6 634 10 26× ´ - kg h°ü&

12. Write down the empirical formula of the following : 2

{ZÂZ{b{IV Ho$ _ybmZwnmVr gyÃ {b{IE :

(a) C H6 6

(b) S8

(c) NH3

(d) C H2 6

313/HIS/105A 7 [ P.T.O.

C H6 4

Cl

CH3

C H  + CH Cl6 6 3

AObr` AlCl3

Vmn
X
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13. When S reacts with H SO2 4, a colourless gas with pungent odour evolves

which acts as a mild bleaching agent in the presence of moisture. Identify

the gas and explain its bleaching action. 2

O~ S H$s H SO2 4 Ho$ gmW A{^{H´$`m H$aVo h¢, Vmo aßJhrZ Vr˙U JßY dmbr J°g {ZH$bVr h°, Omo
Z_r H$s CnpÒW{V _| _•Xw {daßOH$ Ho$ Í$n _| H$m ©̀ H$aVr h°ü& J°g H$s nhMmZ H$s{OE Am°a BgH$s
{daßOH$ {H´$`m H$m dU©Z H$s{OEü&

14. What is ( )n l+  rule? Explain by giving two examples. 2

( )n l+  {Z`_ ä`m h°? Xmo CXmhaU XoH$a Ï`mª`m H$s{OEü&

15. What do you understand by dual character of matter? Write down

de Broglie relation. 2

nXmW© H$s Xmohar ‡H•${V go Amn ä`m g_PVo h¢? S>r ~´m∞Ωbr Ho$ gÂ~›Y H$mo {b{IEü&

16. Explain Brownian movement. 2

~´mCZr J{V H$s Ï`mª`m H$s{OEü&

17. What do you mean by isothermal and adiabatic processes? 2

g_Vmnr Am°a È’moÓ_ ‡H´$_m| Ho$ ~mao _| Amn ä`m g_PVo h¢?

18. Explain the role of benzoyl peroxide in chain polymerization reaction. 2

˚m•ßIbm ~h˛bH$Z A{^{H´$`m _| ~o›OmoBb noam∞ägmBS> H$m H$m ©̀ ä`m hmoVm h°, g_PmBEü&

19. What is saponification? Give one example. 2

gm~wZrH$aU ä`m hmoVm h°? EH$ CXmhaU Xr{OEü&

313/HIS/105A 8
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20. (a) Explain Kohlrausch’s law.

(b) A first-order reaction is 20% complete in 10 minutes. Calculate the

time taken for the reaction to go to 80% completion. 4

(H$) H$mobamD$e {Z`_ H$s Ï`mª`m H$s{OEü&

(I) ‡W_ H$mo{Q> H$s {H$gr A{^{H´$`m 10 {_ZQ> _| 20% nyU© hmo OmVr h°ü& 80% nyU© hmoZo _|
bJZo dmbo g_` H$m n[aH$bZ H$s{OEü&

21. (a) HF is a weak acid in water. Write down the expression for the

dissociation constant Ka  of HF.

(b) Explain the effect of common ions on the dissociation of weak acids

and bases. 4

(H$) nmZr _| HF EH$ Xw~©b AÂb hmoVm h°ü& HF Ho$ {d`moOZ {Z`VmßH$ Ka  Ho$ {bE Ï`ßOH$
{b{IEü&

(I) Xw~©b AÂbm| Am°a jmam| Ho$ {d`moOZ na g_ Am`Zm| Ho$ ‡^md H$s Ï`mª`m H$s{OEü&

22. (a) Arrange the following in order of increasing boiling points :

Ethene, Propene, But-1-ene, Pent-1-ene

Justify your answer.

(b) Classify the following into -I and +I effect :

—OH, CH NH3 2, CN-, —CH3          4

(H$) {ZÂZ{b{IV H$mo ädWZmßH$ Ho$ ~ãT>Vo h˛E H´$_ _| Ï`dpÒWV H$s{OE :

EWrZ, ‡monrZ, „ ỳQ>-1-B©Z, no›Q>-1-B©Z

AnZo CŒma H$m Am°{MÀ` Xr{OEü&

(I) {ZÂZ{b{IV H$mo -I Am°a +I ‡^md _| dJuH•$V H$s{OE :

—OH, CH NH3 2, CN-, —CH3          

23. The heat of combustion of ethyl alcohol is –330 kcal. If the heat of formation 

of CO g2( ) and H O l2 ( ) be –94·3 kcal and –68·5 kcal respectively, then

calculate the heat of formation of ethyl alcohol. 4

BWmBb AÎH$mohb H$s XhZ D$Ó_m –330 kcal h°ü& `{X CO g2( ) Am°a H O l2 ( ) H$s gß̂ dZ D$Ó_m
H´$_eÖ –94·3 kcal Am°a –68·5 kcal hmo, Vmo BWmBb AÎH$mohb H$s gß^dZ D$Ó_m H$m n[aH$bZ
H$s{OEü&

313/HIS/105A 9 [ P.T.O.
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24. (a) Calculate the molality of 2·5 g of ethanoic acid ( )CH COOH3  in 75 g of

benzene.

(b) The boiling point of benzene is 353·23 K. When 1·80 g of a non-volatile

solute was dissolved in 90 g of benzene, the boiling point raised to

354·11 K. Calculate the molar mass of the solute. K b for benzene is

2·53 K kg mol-1. 4

(H$) 75 g ~o›OrZ _| 2·5 g EWmZmoBH$ AÂb ( )CH COOH3  H$s _mobbVm H$m n[aH$bZ H$s{OEü&

(I) ~o›OrZ H$m ädWZmßH$ 353·23 K h°ü& O~ 90 g ~o›OrZ _| 1·80 g AdmÓnerb {dbo` Kmobm 
OmVm h°, Vmo ~o›OrZ H$m ädWZmßH$ 354·11 K hmo OmVm h°ü& {dbo` Ho$ _moba –Ï`_mZ H$m
n[aH$bZ H$s{OEü& ~o›OrZ Ho$ {bE K b, 2·53 K kg mol-1 h°ü&

25. What happens when (give balanced chemical equation)—

(a) K Cr O2 2 7 is heated with conc. H SO2 4 and NaCl;

(b) alkaline KMnO4 reacts with KI? 4

ä`m hmoVm h°, O~ (gßVw{bV amgm`{ZH$ g_rH$aU Xr{OE)—

(H$) K Cr O2 2 7 H$mo gmß– H SO2 4 Am°a NaCl Ho$ gmW J_© {H$`m OmVm h°;

(I) jmar` KMnO4, KI go A{^{H´$`m H$aVm h°?

26. How are XeF2 and XeF4 synthesized? Give the reaction of XeF2 and XeF4

with water. 4

XeF2 Am°a XeF4 H$m gßÌbofU {H$g ‡H$ma {H$`m OmVm h°? XeF2 Am°a XeF4 H$s Ob Ho$ gmW 
A{^{H´$`m Xr{OEü&

27. (a) Although B—F bond in BF3 is polar but the dipole moment of BF3 is

zero, why?

(b) Write down the Fajans’ rules which increase covalent character of an

ionic bond.

(c) Draw the molecular orbital diagram of He2 molecule. Calculate its

bond order. Is it stable? 6

313/HIS/105A 10
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(H$) `⁄{n BF3 _| B—F Am~ßY Yẃdr` hmoVm h° bo{H$Z BF3 H$m {¤Yẃd AmKyU© ey›` hmoVm h°,
ä`m|?

(I) \$mOm›g Ho$ {Z`_m| H$mo {b{IE, Omo Am`{ZH$ Am~ßY _| ghgß̀ moOH$ bjU H$s d•{’ H$aVo h¢ü&

(J) He2 AUw H$m Amp dH$ H$jH$ {MÃ ~ZmBE>ü& BgH$s Am~ßY H$mo{Q> H$m n[aH$bZ H$s{OEü& ä`m
`h ÒWm`r hmoVm h°?

28. Identify A, B, C and D, and also write down their IUPAC names : 6

A, B, C Am°a D H$s nhMmZ H$s{OE VWm CZHo$ AmB0 `y0 nr0 E0 gr0 Ho$ AZwgma Zm_
{b{IE  :

313/HIS/105A 11 [ P.T.O.

(i) CH —CH —CH3 2 3

AlCl /HCl3
A

(ii) CH>CH
HBr

CH =CHBr2

HBr
B

(iii)

NO2

+ Cl2 C

(iv)

Cl

+ 2Na D
Dry ether

+ 2NaCl

(i) CH —CH —CH3 2 3

AlCl /HCl3
A

(ii) CH>CH
HBr

CH =CHBr2

HBr
B

(iii)

NO2

+ Cl2 C

(iv)

Cl

+ 2Na D
ewÓH$ B©Wa

+ 2NaCl
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29. (a) How will you carry out the following conversions?

(i) Benzaldehyde to Benzyl alcohol

(ii) Methyl benzene to Benzoic acid

(b) How will you distinguish among primary, secondary and tertiary

alcohols?

(c) Explain Kolbe reaction. 6

(H$) Amn {ZÂZ{b{IV Í$nmßVaU {H$g ‡H$ma H$a|Jo?

(i) ~o›OpÎS>hmBS> go ~o›OmBb AÎH$mohb

(ii) _o{Wb ~o›OrZ go ~o›OmoBH$ AÂb

(I) Amn ‡mW{_H$, {¤Vr`H$ Am°a V•Vr`H$ AÎH$mohbm| _| {H$g ‡H$ma {d^oX H$a|Jo?

(J) H$moÎ~o A{^{H´$`m H$s Ï`mª`m H$s{OEü&

30. (a) Write down the name of [ ( ) ]Cr NH Cl3 2 4
- complex on the basis of IUPAC.

(b) What is the oxidation state and coordination number of chromium in

the above complex?

(c) Name the type of isomerism in the following pair of complexes :

[ ( ) ]Co NH SCN3 5
+  and  [ ( ) ]Co NH NCS3 5

+

(d) Find out the type of hybridization and magnetic behaviour of [ ]NiCl4
2-. 6

(H$) [ ( ) ]Cr NH Cl3 2 4
-  gßHw$b H$m Zm_ AmB0 `y0 nr0 E0 gr0 Ho$ AmYma na {b{IEü&

(I) Cn ẁ©∫$ gßHw$b _| H´$mo{_`_ H$s Am∞ägrH$aU AdÒWm Edß Cnghgß̀ moOH$ gßª`m kmV H$s{OEü&

(J) gßHw$bm| Ho$ {ZÂZ{b{IV OmoãS>o _| g_md`dVm Ho$ ‡H$ma H$m Zm_ {b{IE :

[ ( ) ]Co NH SCN3 5
+  Am°a  [ ( ) ]Co NH NCS3 5

+

(K) [ ]NiCl4
2-  _| gßH$aU H$m ‡H$ma Am°a BgH$m MwÂ~H$s` Ï`dhma kmV H$s{OEü&

H H H

313/HIS/105A [8V—5000×3] 12
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