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Note : (i)  All questions are compulsory.
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(iv) Use log tables, if necessary.
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1  The explanation for the presence of three unpaired electrons in the 1

nitrogen atom can be given by

(A) Pauli's exclusion principle (B) Hund's rule
(C) Autfbau principle (D) Heisenberg's uncertainty principle
AELSH U] § O STgIIAd Sl ol SuURUfa w1 fhde BT au foRar S
Hehdl &7
(A) USHl ®1 TuesH Rigr (B) %S @1 Fram
(C) eipars R (D) FrsHat & e R

2 The de Broglie wavelength associated with a ball of mass 1 kg having 1

kinetic energy 0.5 J is -

(A) 6.626 x 1034 m (B) 13.20 x 1034 m
(C) 1038 x 102! m (D) 6.626 x 10734 A
0.5 J nifast Sott aret 1 kg geom™ &t A5 & A-F0Ta aoeed & —
(A) 6.626 x 1034 m (B) 13.20 x 1034 m
(C) 10.38 x 102! m (D) 6.626 x 10734 A
3 Which of the following gases will have highest rate of diffusion? 1
(A) O, (B) CO,
(C) NH; (D) N,

frfalaa af & 9 feger faawor & ofd Swaw & ?
(A) O, (B) CO,

(C) NH;4 D) N,
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4 44 g of a gas at STP occupies a volume of 2.24 .. The gas can be - 1

(A) O (B) CO
(C) NO, (D) CO,
STP WX 4.4 g 7 2.24 L aad 2Xal &1 19 & ¥l 51
(A) O, (B) CO
(C) NO, (D) CO,
5  The degree of dissociation of a weak electrolyte increase 1
(A) on increasing pressure (B) on decreasing dilution
(C) on increasing dilution (D) on increasing concentration
390 Iggd TUEd Sl e AT H ghg B ©
(A) =@ % gfg & o (B) ag®Hr H FH BN W
(C) wgHT ¥ 9fE A A (D) iz ¥ ofs &% @

6  Which of the following statements is true for an electrochemical cell formed 1
by the combination of hydrogen electrode and copper electrode?

(A) H, is anode and Cu is cathode.
(B) H, is cathode and Cu is anode.
(C) Reduction occurs at H, electrode.

(D) Oxidation occurs at Cu electrode.

TESOH 30aLS S HUT I0agie & FanM § 99 95gd UEEHe 69 & fag

BT T HIT T T 7

(A) Trs H, ¥ 3 & Cu 7|
(B) % H, ¥ &R U=s Cu 2|
(C) H, 30@Is WX 3Ued 2 ¢
(D) Cu 3% UX SN &ial |
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7  Which of the following carbonates decomposes at lowest temperature? 1

(A) BaCOj, (B) CaCOj,
(C) MgCO; (D) BeCOj
frfafad wEel § dF gaad a9 faafeq & sar €7
(A) BaCOjq (B) CaCOq
(C) MgCO;4 (D) BeCOj4
8  When Cu reacts with conc. H,SO, the products formed are : 1
(A) CuSO, + H, (B) CuSO, + SO, + H,O
(C) CuO + SO, + H,O (D) CuH, + SO, + H,O
9§ Cu @& H,SO, ¥ aifafhar &tar & @ a7 o Ses &
(A) CuSO, + H, (B) CuSO, + SO, + H,O
(C) CuO + SO, + H,O (D) CuH, + SO, + H,0O
) C2H5C1 Alcoholic KOH ATLA s 1
(A) CH, = CH, (B) CH;-CHj4
(C) CH = CH (D) C,H;OH

C,HCl PR KO |y, g

(A) CH, = CH, (B) CH;-CHj4
(C) CH = CH (D) C,H;OH
10 Ethyl magnesium bromide reacts with ethanal to give: 1

(A) Primary alcohol
(B) Secondary alcohol
(C) Tertiary alcohol

(D) a mixture of all of the above three alcohol

TR AIEE S91ES, A 9 Sifiihar i Iar 3
(A) wrafe Temiera (B) T Uebela
(C) Jaa®w UwhiEra (D) IUTRH <M Ueebleral @l fysor
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11 Define molar volume. On which factors does it depend? How is it related 2
to density?

AR AT bl GG BT | T8 76T &eel aX iR oar 37 9 o9 9 fopd
YehT< Geferd BT & 7

12 An oxide of chromium is found to have the following composition 2
Cr = 68.4% and O = 31.6%

Determine the empirical formula of the compound.
[Atomic mass : Cr = 52 g mol™!; O = 16.0 g mol™]
DT & Tk ofigarss ¥ Fr=fafea sfava dueq amn s &
Cr = 68.4% 3R O = 31.6%

Aiftres w1 FergaT g Fraifa Sl

[aeam e : Cr = 52 g mol™!; O = 16.0 g mol!]

13  Calculate the uncertainty in the position of a particle when the uncertainty 2
in momentum is 1 x 1073 kg ms™! (h = 6.62 x 10734 Js)

foRel o1 & da Y erffyadar 1 x 103 kg ms~! & @ 39 %ot Y Rafa & etffyaaan
fefaa @ifTl (h = 6.62 x 10734 Js)

14 Define Surface Tension. Write down its SI and CGS units. 2
TS5 TG Bl ARHTd wie | 38 SI 8t CGS o #Am farag|

15 Define isothermal process. Which of the following conditions is correct 2
for the isothermal process?

AT=0,AH=0,AU=0,AP=0,AV =0
TUAT! TehH I TICATI BIfTT | FHaTay WehH & fog e & @ o9 o ord 981 € 7

AT=0,AH=0,AU=0,AP=0,AV=0
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16 Write down the structures of the following compounds : 2
(i) H,S,04
(i) H,S,04
frrfeiea diftenl @ dxemr fafa:
(i) H,S,04
(i) H,S,04

17 Identify the type of isomerism exhibited by the following compounds : 2

(i) CH3CH2CH2(|?HCH3 and CH;CH, |CH CH, CH,

OH OH
CHy\  ,CHs CHy\ H
(11) /C = C\ and /C = C\
H H H C,H;

(iii) CH3CH,CH,OH and CH,CH, —O—CH,

(iv) CH;—O—CH,CH,CH; and CH,CH, —O—CH,CH,

Frefafaa diftel a0 39is T8 aHeREd B YEaE St

(i) CH3CH2CH2|CHCH3 3R CH4CH, |CH CH, CH,4

OH OH
CHy\ Cols CHy M
H”  OH H”  N\C,H;

(iii) CH;CH,CH,0H &R CH;CH, —O—CH,

(iv) CH; —O—CH,CH,CH; 3R CH;CH, —O—CH,CH,4
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18

19

20

21

Classify the polymers depending upon the nature of the repeating structural
units. Give one example of each.

TTgd &1 Tl SEEd Thad b GBI & AU GX qgechl Bl AH0 BT |
Y% B Th-Tdh SATELU QST |

Branched chain polymers have low melting point as compared to linear
polymers. Why? Give two examples of branched chain polymers.

JMRIT  SEE TGB! Bl TAih (G Tgah! I STUET B SIal & | F1 ¢ MRad siaar
gDl % &l IEEIT AT |

(a) What is Henry's law? What is relationship between partial pressure
and mole fraction?

(b) Calculate the vapour pressure lowering caused by the addition of 50 g
sucrose (Molecular mass = 342) to 500 g of water if the vapour pressure
of pure water at 25°C is 23.8 mm Hg.

(a) =T From @ B & 7 orifire g ofR Hia—siyr ¥ R gy ear ® 7

(b) @R g8 @ & 25°C W I &« 23.8 mm Hg ¥, @ 500 g & & 50 g
b (AT FAE = 342) fM & @R e I a9 T ST @l
TOET BN |

Define enthalpy of combustion. The enthalpy of formation of CO(g), COZ(g),
NZO(g) and N204(g) are —110, =393, 81 and 9.7 kJ mol~! respectively,

calculate A H° for the reaction:
N204(e) *3C0e) 7 N2Oe) +3nge)

T ThEdl B g BT CO(y), COpy)y NyOgy 3T NyOyy) 1 HHEA
TR wman ~110, —393, 81 &K 9.7 kJ mol~! ¥

arf¥ichan N;04() +3CO0(4) > NyO() +3CO, ) & g A H° uftsfeq sy

2

4
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22 (a) What are conjugate acid — base pairs? Explain with example. 4

(b) Define molar conductivity. How is it related to conductivity?

(a) T SRR ST T T ¢ ? IIMEI0 e AT HINTT|

(b) WX AT B TR BN | Tl F THHT G T &l & 7

23 Complete and balance the following chemical equations : 4

(i) K,MnO,+05;+H,0—

(i) KMnO,+H,0+KI—
(Alkaline)

(ili) Cry03~ +S0, +H' >

(iv) K,Cr,0,+NaCl+H,SO, —
(conc.)

frtafea Tmafe T & O ok d@qfad sty

(i) K,MnO,+0;+H,0—

(i) KMnO,+H,0+KI—
(amér)

(iii) Cr,02~ +SO,+H' -

(iv) K,Cr,0,+NaCl+H,S0, =
(wiz)

65/0SS/1-313-A | 9 % [ Contd...



24 (i) Does PbO, act as oxidizing or reducing agent? Justify your answer. 4

(ii)) The element ‘X’ belongs to group 17 of the modern periodic table. It is
found in the mineral cryolite and can not be prepared by the oxidation of
anion X . Identify the element ‘X’. Why is the HX liquid at room
temperature, whereas all other hydrohalic acids are gases? Explain with
the help of a figure.

(i) PbO, Se{leR® AT qUaEs fhawm qifd & Bl & 7 o a8 &l i
AT |

(i) @ ‘X 3Myfes aTed |Rol % 9 17 &1 939 & | 98 WiTsl HrdEe o
ST & i 38 FOmAT X % SAh0T BIT S9HT favad el fhar S gehar
T aE ‘X B ygAC | el ag U HX 59 & ¢ Safe o a4 TEgieiad
e 19 ¥ 7 g & gerdar 9 s i

25 Explain the following reactions : 4
(i) Wolff-Kishner Reduction
(i1)) Friedal-Crafts Acylation
FrefaRad efuisharst @ =aren &g ¢
(i) geo-TBeTY erqems
(i) WISA-HIFH THIBIT

26 How will you carry out the following conversions. Give reactions. 4
(i) Decanol to Decanal
(i1) Aniline to Fluorobenzene
frfafea afEct &l omd fhd T Ta=1 & ? sfufkad iR
(i) A T ThAw
(i) e ¥ wgaREsSE
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27

28

29

(i)

(i)

(iii)

(i)

(ii)

(iii)

(ii)

Find out the bond order of O, molecule on the basis of MOT and also
predict its magnetic behaviour.

NH;, H,O and CH, are sp3 hybridized, but they differ in shapes and
bond angles. Why?

B-F bonds are polar but BF; molecule does not show dipole moment.
Why?

MOT & 3R WX O, % &Y B H Ia1 A3 R T0h DA HTER
1 TR B

NH;, H,O &R CH, ¥ sp’ €a&fta et & wfeh 70 amgpferat ofi aimeer i
== B g R/ Y

B-F oty g 1 ¥, @fh BF; o) faga smef @ qatar &1 =i ?

Define zero order of reaction. Give one example.

The first order reaction is 20% complete in 10 minutes. Calculate the
time taken for the reaction to go to 80% completion.

L BITE B SATHHAT BT AR DI | Th ITELT ST

T TH Hife B itaferar 10 et & 20% wwgel 2t 21 80% stfforan & wwqut
TN T W O 999 @l Uihied BT |

For the complex [Co(en),Cl,]Cl (where en = ethane 1-2-diamine) answer
the following :

(i)
(ii)
(iii)
(iv)
(V)

The oxidation number of Cobalt

The hybrid orbitals and shape of the complex

The magnetic behaviour of the complex

Write down the geometrical isomers and optical isomers of the complex.
Write IUPAC name of the complex. (At. No. of Co = 27)

[Co(en),Cl,|Cl Tpa & fT (@&T en = VI 1-2-SETHN 3)

(i)
(ii)
(iii)
(iv)
(V)

FrfeRad & ST <ivg ¢

DN Dl SRABIT AT

HPpA § Hh HED ST P

HHd B JHEHT HAR

Ypa § A T Y gaEEl ol faikag |

P B S WUH. 99 fafau| (axm] s : Co = 27)

6

6
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30 State the reasons for the following :
(a) pky value for aniline is more than that of methyl amine.
(b) Ethyl amine is soluble in water whereas aniline is not soluble.

(c) Nitration of aniline is carried out on the acetylated aniline rather than on

aniline itself.
frrafafad & oo TamE:
(a) TR % pky, @ 99 A GHH S eer sifde i |
(b) U TN wia ¥ fyaa 2l ¥ afte Ufvee wia & erfaea & ®

(c) TR T EIHIO Jad UMW 9T AISIBTO Dl STUET THIIad UAltaT X
fepar stram B

65/0SS/1-313-A | 12 %
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1  Ethyl magnesium bromide reacts with ethanal to give: 1
(A) Primary alcohol
(B) Secondary alcohol
(C) Tertiary alcohol

(D) a mixture of all of the above three alcohol

TR TIREE SH9Es, TN 9 sififhar wie <ar 3

(A) wiafe Temiera (B) Tiies Tehiela
(C) Jda®w UwhiEra (D) SURh dFT Ueehigral o1 g
2 C2H5C1 Alcoholic KOH AL A s 1
(A) CH, = CH, (B) CHj;— CH;
(C) CH = CH (D) C,H,OH

C,HCl il SO BN

(A) CH, = CH, (B) CH;-CH;4

3 When con. H,SO, reacts with HBr the products formed are: 1
(A) SO, +H,0+BrO; (B) SO, +H,0+Br,
(C) SO, +H,0+BrO} (D) SO +H,0+Br,

wiw @ H,S0,, HBr & @ sifufsan &3 &, @ a7 a9 3R @

(A) SO, +H,0+BrO3 (B) SO, +H,0+Br,

(C) SO, +H,0+BrO} (D) SO3™ +H,0+Br,

65/0SS/1-313-B | 3 % [ Contd...



4  Which of the following carbonates decomposes at lowest temperature?

(A) BaCO, (B) CaCO,
(C) MgCO, (D) BeCO,4
Frefatea @l § B JgAaq a9 91 foEfed & s g 7
(A) BaCO, (B) CaCOs
(C) MgCO; (D) BeCO;

5  Which of the following statements is correct for a galvanic cell?
(A) Electrical energy is converted into chemical energy in it.
(B) A non-spontaneous process occurs in it.
(C) Chemical energy is converted into electrical energy.
(D) An equilibrium is set up in it.
frfafag ®al § ¥ H9-91 %99 Teaive 99 & 0T gE& E 7
(A) 399 faga Teit, vt ot § gfkafda 2 )
(B) 3@ iR wa: wakia wed eiar ¥
(C) zEH el Sl fora Sor 9 aRatdd enil 5|
(D) 9% TH TR Wi B S §

6  The degree of dissociation of a weak electrolyte increase

(A) on increasing pressure (B) on decreasing dilution

(C) on increasing dilution (D) on increasing concentration
qd@ Iggd STuEed &I fadie Aen ® ghg okl ¥

(A) =@ ¥ ghg & @ (B) aqg®H ¥ BH T &

(C) ag® ¥ ghg &9 @ (D) w@iEar ¥ ghg o &

65/0SS/1-313-B | 4 % [ Contd...



7  The pressure of a 1:4 mixture of hydrogen and oxygen enclosed in a vessel 1
is one atmosphere. What would be the partial pressure of oxygen?

(A) 8x 10* Nm2 (B) 0.8 x 105 atm
(C) 0.008 Nm2 (D) 0.25 atm

T atm IE UX BRSNS oK e & 1:4 fysr & ue ur § s fopar mam ®
SIS T STif3Teh IS BFM—

(A) 8x 104 Nm—2 (B) 0.8 x 10° atm
(C) 0.008 Nm—2 (D) 0.25 atm
8 Which of the following gases will have highest rate of diffusion? 1
(A) O, (B) CO,
(C) NHj (D) N,
fr=faiaa T o 9 fopgel famwor o g Sad™ B 7
(A) O, (B) CO,
(C) NH;4 (D) N,
9 The de Broglie wavelength associated with a ball of mass 1 kg having 1

kinetic energy 0.5 J is -

(A) 6.626 x 10734 m (B) 13.20 x 1034 m
(C) 1038 x 102! m (D) 6.626 x 10734 A
0.5 J Tt Sutt arelt 1 kg S99 @l g & J-F0Te aaeed € -
(A) 6.626 x 1034 m (B) 13.20 x 1034 m
(C) 1038 x 102! m (D) 6.626 x 1034 A

65/0SS/1-313-B | 5 % [ Contd...



10 In a given atom, no two electrons can have the same value of four quantum 1
numbers. This is called-

(A) Hund's rule
(B) Aufbau principle

(C) Heisenberg's uncertainty principle

(D) Pauli's exclusion principle

T T q] # A seeEl b U A FEied SEnel @ A % 9AE el 8l
T 3| TT HEATT &

(A) %= &1 fem (B) aiwaTs faera

(C) oM & aiviyadar frgid (D) Wieel @1 Stuas fgra

11 Define isothermal process. Which of the following conditions is correct 2
for the isothermal process?

AT=0,AH=0,AU=0,AP=0,AV =0
THATI! YehH bl UTLHTG HINTT | U YehH & fiu o & & &9 91 910 9ol & 7

AT=0,AH=0,AU=0,AP=0,AV =0

12 Write down the structures of following compounds: 2
(i) H,S,0,
(i) H,S,04
frrfoaiaa diftel @ dxeme fate:
(i) H,S,04

(ii) H,S,0s

65/0SS/1-313-B | 6 % [ Contd...



13 Identify the type of isomerism exhibited by the following compounds : 2

(i) CH3CH2CH2?HCH3 and CH,CH, |CH CH, CH,

OH OH
CHy\  ,CyHs CH;\  ~ H
(11) CcC=C and CcC=C
H”  H HY NCH;

(iii) CH3CH,CH,OH and CH,CH, —O—CH,

(iv) CH;—O—CH,CH,CH; and CH;CH, —O—CH,CH,

FrrafaRaa diftel a0 <9iE T HETEr @ uEEE Gt

(i) CH3CH2CH2‘CHCH3 R CH,CH, ?H CH, CH,4

OH OH
CHy\  ,Calls CH;  H
(11) Cc=C Gﬁ_{ =C
H”  MH n’ C,H

(iii) CH;CH,CH,0H &R CH;CH, —O—CH,

(iv) CH; —O—CH,CH,CH; &R CH;CH, —O—CH,CH,4

14 Classify the polymers on the basis of origin. Give one example of each. 2

SAMT % MY U TgAD! BT BT BHITY | YAH BT Th-Tdh SaTeX0 QT |

15 Branched chain polymers have low melting point as compared to linear 2

polymers. Why? Give two examples of branched chain polymers.

SR G SEAD! Bl Taih (@ Sgahl HI STUET B Sid & | Fi ¢ SRad shgan
SEWh! b &l IR ST
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16 Define Surface Tension. Write down its SI and CGS units. 2
U TG i IRHIya it | 386 SI 8k CGS ¥ Aes fafau |

17 Calculate the mass of a photon with wavelength 3.6 A (h=6.626 x 10734 Js). 2

3.6A TERE % U WA @ FENH uRad Ftel (h = 6.626 x 10734 Js)

18 An oxide of chromium is found to have the following composition 2
Cr = 68.4% and O = 31.6%

Determine the empirical formula of the compound.
[Atomic mass : Cr = 52 g mol™!; O = 16.0 g mol!]
HITEH & o Siaarss o Frefaigd wiae SHe 9@ S &
Cr = 68.4% 3R O = 31.6%

At &1 garguR g fraifa #ikm)
[aeem e : Cr = 52 g mol™!; O = 16.0 g mol!]

19 Define Mole. From which word it is derived? 2
Al @l TRCATG BT | 9 ol 768 918 § Iadra g3 7

20 (i) Does PbO, act as oxidizing or reducing agent? Justify your answer. 4

(i1)) The element ‘X’ belongs to group 17 of the modern periodic table. It is
found in the mineral cryolite and can not be prepared by the oxidation of
anion X . Identify the element ‘X’. Why is the HX liquid at room
temperature, whereas all other hydrohalic acids are gases? Explain with
the help of a figure.

(i) PbO, Se{leR® AT dUaEs fhawm Wifd & Bl & 7 o S & S
T |

(i) @ ‘X oMyfe aTed |Rol % 9 17 &1 939 & | 9% WiTel HrdEe o g
ST & @Y 39 RO X & STaiIeh ol &I 39T [a<a Tl fhar 51 dehar
T ad ‘X B YU | wel a9 9X HX Za =i & waih o g4l eRgieih
s 19 T 7 o & gea 9 e s
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21 Complete and balance the following chemical equations: 4
(i) Cr,03 +I +H" -
(i) Na,CrO, +H,SO, —
(iii)) K,MnO, +Cl, —
(iv) MnO, +KOH —
Frferfaq Tramafre e & f T dgfa @R
(i) Cr03 +I" +H" -
(i) Na,CrO, +H,SO, —
(iii)) K,MnO, +Cl, —

(iv) MnO, +KOH —

22 How will you carry out the following conversions. Give reactions. 4
(i) Decanol to Decanal
(i1) Aniline to Fluorobenzene
FrfeaRad afed=l @ o fbe ek o= & ? srfufhard Sk
(i) SHAE & THIA

(i) TR ¥ TR

23 Explain the following reactions : 4
(1) Wolff-Kishner Reduction
(ii) Friedal-Crafts Acylation
Preferfaa aifRraTel 1 sme Hf -
(i) Ieh—TheTX e
(i) THISA-—HIFH THIIBIT
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24 (a) What are conjugate acid — base pairs? Explain with example. 4

(b) Define molar conductivity. How is it related to conductivity?
(a) T A& SIST o7 BT & 7 SaTeT Aled Tl Hifd |

(b) WX ATAhAT Bl YA BN | ATABAT & THHT G FT BT & 7

25 Define enthalpy of combustion. The enthalpy of formation of CO(g), COz(g), 4
NZO(g) and N204(g) are —110, =393, 81 and 9.7 kJ mol~! respectively,

calculate A . H° for the reaction:
N204(g) +3C0(g) - NzO(g) + 3C02(g)

e A —110, —393, 81 &K 9.7 kJ mol~! #)

arf¥icha N;04() +3CO0(4) > NyO( ) +3C0, ) ¥ frg A H° uftsfma #ifm)

26 (a) What is Henry's law? What is relationship between partial pressure 4

and mole fraction?

(b) Calculate the vapour pressure lowering caused by the addition of 50 g
sucrose (Molecular mass = 342) to 500 g of water if the vapour pressure

of pure water at 25°C is 23.8 mm Hg.
(a) T Fram @ oan ¥ 7 orifdes o ofi Hiw-—oiyr H @ g gar § 7

(b) AfT & oI@ & 25°C WX a9 T@ 23.8 mm Hg &, @ 500 ¢ 5@ & 50 g
IS (STUa Fode = 342) B & B0 89 I aTSd I ST i
TUMET HIT |
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27 State the reasons for the following : 6
(a) pky value for aniline is more than that of methyl amine.
(b) Ethyl amine is soluble in water whereas aniline is not soluble.

(c) Nitration of aniline is carried out on the acetylated aniline rather than on

aniline itself.
Tt & &R TanEa:
(a) TR % pky, @ 99 A GHH S eger st i |
(b) TR A o & forera Bt ¥ afe TRl otw A atfaetm 2

(c) TN T AELHO o UMW 9T AISIBT Dl STU&T T UAitad X
fepar ST B

28 For the complex [Co(en),CL,]Cl (where en = ethane 1-2-diamine) answer 6
the following :

(1) The oxidation number of Cobalt

(i1)) The hybrid orbitals and shape of the complex

(ii1)) The magnetic behaviour of the complex

(iv) Write down the geometrical isomers and optical isomers of the complex.
(v)  Write [IUPAC name of the complex. (At. No. of Co = 27)
[Co(en),CL,]Cl gt e fT (Tl en = QAT 1-2-SETHAA 2)
fr=fafag & s éTRﬂ'Q :

(i) I Bl HATFRIHTT e

(i) dpa o dHT BeH ST B

(ili) Hpa & TbIF HTRR

(iv) dgpa o S Td e aaradl & faiag |

(v) Hd @& . g WO, T fareq| (ar ®wAw : Co = 27)

65/0SS/1-313-B | 11 % [ Contd...



29

30

(ii)

(i)
(ii)

(ii)

(iii)

(i)

(ii)

(iii)

Define zero order of reaction. Give one example.

The first order reaction is 20% complete in 10 minutes. Calculate the

time taken for the reaction to go to 80% completion.
S BITE N SAMHHAT BT AR DINTY| Th ITELT ST

T WUH Bife Y aAtaiohar 10 Bt § 20% awqut gl & | 80% stffspar o wwget
TN H WM A ST Bl Renidd HITg |

Find out the bond order of O, molecule on the basis of MOT and also
predict its magnetic behaviour.

NH;, H,O and CH, are sp> hybridized, but they differ in shapes and
bond angles. Why?

B-F bonds are polar but BF; molecule does not show dipole moment.
Why?

MOT & &ER WX O, % Y I B G AR X THh g AaER
@ NIRRT ahifeTg |

NH;, H,O &R CH, ¥ sp3 €a&ita et ¥ wfeh 70 smpferat iR aimeer ahror
== Bl ¥ e

B-F am&y g e €, Wfed BF; o] faga omgel T8 qorian 31 & ?

65/0SS/1-313-B | 12 %
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CHEMISTRY

T
(313)
Time : 3 Hours] [Maximum Marks : 80
T4 ¢ 3 qw| [qUTiE : 80
Note : (i)  All questions are compulsory.

(il)) 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.

et (1) | wel & SR ARTUI
(i) UA® UT % GHH IHb 3 MY T ¥ |

(i) e W@ 1 ¥ 10 ¥ 7@ 97 § 9% f&Fowed — (A), (B), (C) 7o (D) ¥, i+
Y U 999 SUgE ¢ I famedl # | @@ SOX g a7 Siul Iax-gRadm
TS T % W SaX [ad | gg-Tasedl Uel % oy e gha el fan
SR

(iv) afy emasaew &, df a1 <ad & JAT B
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1  As the temperature increases, kinetic energy of the molecules increases. 1
What would be the effect of increase of temperature on pressure provided
the volume is constant?

(A) Increases (B) Decreases

(C) Remains same (D) Becomes half

9 &AM ¥ ghe B 7 STl @ Miaw el ¥ ghg B o 71 Rex sad W) am
# ghg @1 3@ I RT YHE BN 7

(A) ghg = (B) = =
(C) &9= & (D) amer = SR
2 The degree of dissociation of a weak electrolyte increase 1
(A) on increasing pressure (B) on decreasing dilution
(C) on increasing dilution (D) on increasing concentration
qdd Igga omqEed @ fadie AGn ¥ gy T ¥
(A) 9 ¥ gfg &+ @ (B) ag®H § HHT BN A
(C) TG ¥ gfeg 39 | (D) digar & ghg 89 @
3 The cell constant of a conductivity cell: 1

(A) Changes with charge of electrolyte

(B) Changes with change of conc. of electrolyte
(C) Changes with temperature of electrolyte

(D) Remains constant for a cell

Tl el bl qol Reidh—

(A) fagga suEzg & @ gRafid gar €

(B) fagga emyee @ |igar % @y ufEkid eidr @
(C) fagga emmed & AW % WY UREkid eidr @
(D) wh @ % foay Rex gar ¥
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Alcoholic KOH

4 C,HCI ‘AL A s 1
(A) CH, = CH, (B) CH,— CHj,
(C) CH = CH (D) C,HsOH

C,HCl Qelerets KOH 1 rpr -

(C) CH = CH (D) C,Hs;OH
5  The principal quantum number of an atoms is related to the: 1
(A) Size of orbital (B) Orbital angular momentum
(C) Spin angular momentum (D) Orientation of orbital in space
Y] DI G FEUeH HeEdn e aEfud Bl 5 ?
(A) ®AH BT Y (B) & BT STl
(C) waehYT v STeet (D) w&t® @& W § Srthia=mg
6  The de Broglie wavelength associated with a ball of mass 1 kg having 1
kinetic energy 0.5 J is -
(A) 6.626 x 1034 m (B) 13.20 x 1034 m
(C) 10.38 x 102! m (D) 6.626 x 10734 A

0.5 J nifast Sott arat 1 kg geom™ &1 A5 & A-F0Ta aoeed & —

(A) 6.626 x 1034 m (B) 13.20 x 1034 m

(C) 10.38 x 102! m (D) 6.626 x 10734 A
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7  Which of the following gases will have highest rate of diffusion? 1

(A) O, (B) CO,
(C) NH; (D) N,
frrefafaa it § & fopganl foaxor @f fa Ssaaw B ?
(A) O, (B) CO,
(C) NH;4 (D) N,
8  Ethyl magnesium bromide reacts with ethanal to give: 1

(A) Primary alcohol

(B) Secondary alcohol

(C) Tertiary alcohol

(D) a mixture of all of the above three alcohol

Tt AT SIES, W & oifHihar widh S ¥

(A) e Ueebleia (B) e Uwbleia
(C) Tair® Twhisld (D) TYTRH AT Ueblsral a1 s
9  When sugar reacts with conc. H,SO, the products formed are: 1
(A) CO, + H,0 + SO, (B) €O, + SO, + H,
(C) C+H,0 (D) C+ SO, + H,O
WE T @ | HySO, ¥ eififkar eril 8, @ S@e a9d &
(A) CO, + H,O0 + SO, (B) CO, + SO, + H,
(C) C+ H,0 (D) C + SO, + H,O
10  Which of the following carbonates decomposes at lowest temperature? 1
(A) BaCOj (B) CaCOs
(C) MgCO; (D) BeCO;4
Frrefafaa @l § S gAaw o ) fEfea @ s 27
(A) BaCOj (B) CaCOs
(C) MgCO;4 (D) BeCOj4
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11 Classify the polymers on the basis of method of polymerisation. 2

Give one example of each.

TEDB DI [T % STER I TGB! Bl TR HINTT | T BT Th—Teh SIS ST |

12 Define Surface Tension. Write down its SI and CGS units. 2

TS5 T Bl ARHTd wie | 38 SI 8t CGS o A farag|

13 Define isothermal process. Which of the following conditions is correct 2

for the isothermal process?
AT=0,AH=0,AU=0,AP=0,AV =0
THATYT YehH 1 UTCHING IS | Toardl Wehd & fog e o & &9 € ord w21 87

AT =0,AH=0,AU =0,AP =0, AV =0

14 Write down the structures of the following compounds: 2
(i) Cl,04
(i) H,SOs
frrfoiaa diftenl @ dxemd fafe:
(i) CL0,

(ii) H,SOs

15 Define molecular formula. Write down the empirical formula of 2
(i) CgH,O¢ and (ii) Sg

aTToTies G bl AT @it | (i) CoH ,0f 3R (ii) Sg % Femgar g fafe |
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16 An oxide of chromium is found to have the following composition 2
Cr = 68.4% and O = 31.6%

Determine the empirical formula of the compound.

[Atomic mass : Cr = 52 g mol™!; O = 16.0 g mol!]

HIMIH & Teh afiqazs o Frfafad gfder ggeT am=n sian &
Cr = 68.4% X O = 31.6%
IR T A G FEiG i

[aeem e : Cr = 52 g mol™!; O = 16.0 g mol!]

17 Branched chain polymers have low melting point as compared to linear 2
polymers. Why? Give two examples of branched chain polymers.

A SRET TgW! Bl TaHIH (E Tgahl Bl STUET B TIal & | ol ? emiad siga
gDl % &l IEEIT ST |

18 Identify the type of isomerism exhibited by the following compounds : 2

(i) CH3CH2CH2|CHCH3 and CH;CH, (|:H CH, CH,

OH OH
(11) /C = C\ and / =C
H H H C,H;

(iv) CH;—O—CH,CH,CH; and CH,CH, —O—CH,CH,

65/08S/1-313-C | 7 % [ Contd...



FrefaRaa difirel g q9TE T8 AHEEEAT B YgAN HINg:

(i) CH3CH2CH2(|3HCH3 3k CH;CH, |CH CH, CH,4

OH OH
CHy\  ,CoHs CH;  H
(ii) C=C #ire =C
H”  NH n’ C,H;

(iii) CH;CH,CH,OH &R CH;CH, —O—CH,

(iv) CH; —O—CH,CH,CH; R CH;CH, —O—CH,CH,4

19 Calculate the frequency and wave number of a radiation with wavelength 2
480 nm.

480 nm TORES  FRET H aghy iR T TE uReRE B
20 Complete and balance the following chemical equations: 4
(i) O3+SnCl, +HCl—
(i) CaSO,+C—
(iii)) FeO-Cr,05+Na,CO;+0, —
(iv) KMnO, +H,S—
frrefeiea TamEfe b o qU Td Sgfad i
(i) O5+SnCl, +HCl—
(i) CaSO,+C—
(iii)) FeO-Cr,05+Na,CO;+0, —

(iv) KMnO, +H,S -
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21 (a) What are conjugate acid — base pairs? Explain with example. 4

(b) Define molar conductivity. How is it related to conductivity?
(a) TFI & TST HT BT & 7 IAMEX0 Hied ATl ity |
(b) WX TTAehdT Bl TRANT BINTT | TThal & THHT G FT BT & 7

22 (i) Does PbO, act as oxidizing or reducing agent? Justify your answer. 4

(i1)) The element ‘X’ belongs to group 17 of the modern periodic table. It is
found in the mineral cryolite and can not be prepared by the oxidation of
anion X . Identify the element ‘X’. Why is the HX liquid at room
temperature, whereas all other hydrohalic acids are gases? Explain with

the help of a figure.

(i) PbO, Se{leR® AT dUaEs fham qifd w& Bidr & 7 o a8 &l i
AT |

(i) @ ‘X snyfes eTred WO & O 17 & 93 & | I8 Wit Hrege ¥ g
ST & 3 39 FOmE X o STaiIehioT &1 39T [a<a Tl fhar 51 dehar
Tl ad ‘X @ qedite | % a9 uX HX 39 ®&f ¢ Safe o a1 eegieies
e 19 ¥ 7 g o gemdr 9 s s

23 (a) What is Henry's law? What is relationship between partial pressure 4

and mole fraction?

(b) Calculate the vapour pressure lowering caused by the addition of 50 g
sucrose (Molecular mass = 342) to 500 g of water if the vapour pressure

of pure water at 25°C is 23.8 mm Hg.
(a) T Frem = e ¥ 7 onifie a9 ofR Aia—sie # @ Wy war ¥ 7

(b) TR g8 & & 25°C 9T O 3@ 23.8 mm Hg ¥, @ 500 g &0 & 50 g
IS (STUa Fde = 342) B & B0 9 I aTSd q9 ST i

TUET ST |
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24 Explain the following reactions : 4
(1) Wolff-Kishner Reduction

(ii)) Friedal-Crafts Acylation
frrefafaa sffsparet @ =amen @iy ¢
(i) Ieh—hsTX e

(i) WA-—HIFH THABIT

25 How will you carry out the following conversions. Give reactions. 4
(i) Decanol to Decanal
(1)) Aniline to Fluorobenzene
frfafea afiect @l omd f6g T T &7 ? sffkard iR
(i) HAA T ThAA
(i) e ¥ wgaREsE

26  Define enthalpy of combustion. The enthalpy of formation of CO(g), COz(g), 4
N20(g) and N204(g) are —110, =393, 81 and 9.7 kJ mol™! respectively,

calculate A . H° for the reaction:

T ThEdl B g BT CO(y), COpy)y NyOg) 3T NyOyy) 1 HHEA
I wasT —110, —393, 81 31X 9.7 kJ mol~! ¥

arf¥icha N;04() +3CO0(4) > NyO( ) +3C0, ) ¥ frg A H° uftahma #ifm)
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27

28

29

(i)
(ii)

(i)
(ii)

(ii)

(iii)

(i)

(ii)

(iii)

Define zero order of reaction. Give one example.

The first order reaction is 20% complete in 10 minutes. Calculate the
time taken for the reaction to go to 80% completion.

S Bife & Affshar & IR BT TH IR AT |

T TH Hife B Ataisear 10 el 7 20% wwgel et 21 80% stfforan & wwget
T H W AT TH BT I B |

Find out the bond order of O, molecule on the basis of MOT and also
predict its magnetic behaviour.

NH;, H,O and CH, are sp3 hybridized, but they differ in shapes and
bond angles. Why?

B-F bonds are polar but BF; molecule does not show dipole moment.
Why?

MOT & 38R T O, &% EY HIfE H IdT TN AR Tqh FEDII AAER
# yrpRR HR

NH;, H,O 3R CH, % sp3 €afta et ¥ dfeh g7 smpferat iR atmeier ahror
== B B e

B-F eey gdm g ¥, dfh BF; o) faga omeef =& saar &1 =i ?

State the reasons for the following :

(a)
(b)
(c)

pky, value for aniline is more than that of methyl amine.
Ethyl amine is soluble in water whereas aniline is not soluble.

Nitration of aniline is carried out on the acetylated aniline rather than on

aniline itself.

fr=faRaa & @ IaEa:

(a)
(b)
(c)

AP B pk,, B A AR T B onEn s @ ¥
A T o A R A ¥ A Al o § o B ¥

fopan mar %)

6
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30 For the complex [Co(en),Cl,]Cl (where en = ethane 1-2-diamine) answer
the following :

(i) The oxidation number of Cobalt
(i1)) The hybrid orbitals and shape of the complex

(ii1)) The magnetic behaviour of the complex

(iv) Write down the geometrical isomers and optical isomers of the complex.

(v) Write [IUPAC name of the complex. (At. No. of Co = 27)
[Co(en),CL,|Cl Tga & fT (@&T en = VI 1-2-SETHN 3)
frefarea & Sa¥ Qg

(1) DERE B ATFIBLT FEd

(i) HPpa ¥ dHt HaH oMY S

(ili) Hpa & TDbIT HTER

(iv) dgpa o SufE Td g aaradl @i faiag |

(v) €% & .G ULTE. TW fareq| (g wHiw 0 Co = 27)
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