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Use log table, if necessary.

gll g9l & IOX T
Td% U9 & 9GS ST ofd g9y U ¥ |

T &I 1 ¥ 10 T % TP WeT " AR fawe — (A), (B), (C) du1 (D)
g, v @ ue o9 Suged B oA faeedl ¥ @ ®@E IO gH qun erue
ST—GRA®T § YT FEAT &% T I (06 | Sg-Tqehed] 99l % foa arfafem
g Tl fea SR
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1  Electromagnetic radiation with maximum wavelength is 1
(A) Ultraviolet (B) Radiowaves

(C) X-rays (D) Infrared

sAfeam Toe @ fagagEeE fafe ® -

(A) T (B) fsaran
(C) Xt (D) %1 (IR)
2 Ifthe velocity of a ball of mass 0.1 kg is 10 ms™!, then its de-Broglie 1
wavelength is :
(A) 6.626 x 10733 m (B) 6.626 x 1032 m
(C) 6.626 x 10734 m (D) 6.626 x 1035 m

gfE 0.1 kg g™ arel g &1 97 10 ms~! ¥, A 3@a Qs aoee § -

(A) 6.626 x 10733 m (B) 6.626 x 1032 m
(C) 6.626 x 1034 m (D) 6.626 x 103> m
3 Therise of a liquid in a capillary tube is due to : 1
(A) Viscosity (B) Osmosis
(C) Diffusion (D) Surface Tension

ST T H w9 fohd BROT € Fear & 7
(A) g (B) 9RO

(C) e (D) Y53 AT
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4  The ratio between the root mean square speed of H, at 50 K and that of 1
O, at 800 K is :

A) 1 B) 2
©) 4 (D) 1/4

50 K 9¥ H, 3R 800 K X O, % ot #resr q@ o &l S1uId &l &

(A) 1 B) 2
(C) 4 (D) 1/4
5  Solution of which of the following will have maximum pH value? 1
(A) NaCl (B) Na,COj
(C) NH,CI (D) NaHCOj;

el ® & feaes faeas @t pH et enil ?

(A) NaCl (B) Na,COj
(C) NH,CI (D) NaHCOs;
6  The conductivity (K) of a salt of 0.01M concentration is 1.061x10~4. 1
Molar conductivity of the same solution will be :
(A) 1.061 x 104 (B) 1.061
(C) 10.61 (D) 106.1
0.01M WiEAT &% TH @@ & G@awal 1.061x107* 31| 36 fqeaw &t 9o
TTeTehal BRI
(A) 1.061 x 104 (B) 1.061
(C) 10.61 (D) 106.1
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7  Which of the following alkaline earth metal sulphate is least soluble

in water?

(A) BaSO, (B) SrSO,

(C) BeSO, (D) MgSO,

Prerfifiae amim gaT og % Al ¥ 4 A O ¥ e few 7
(A) BaSO, (B) SrSO,

(C) BeSO, (D) MgSO,

8  Out of the following which one will be most stable to thermal

decomposition?

(A) HCI (B) HBr

(C) HI (D) HF

Frfaiad & & qME A & 9 SF-a1 offue @ sidr €7
(A) HCI (B) HBr

(C) HI (D) HF

9  The following reaction is an example of :

O
©/ +HCN — © \CN
(A) Nucleophilic addition (B) Electrophilic addition
(C) Electrophilic substitution (D) Nucleophilic substitution
frrfafaa efeen 379 @ fpde Serete & 7
O
\H
+HCN — \CN
(A) iYes THE Heber (B) 3FH W& Teha
(C) ooz el wlaemas (D) -fes Tl wfoeemaT
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10 The thermal decomposition of alkanes is known as : 1
(A) Isomerism (B) Cracking

(C) Dehydration (D) Reforming

Ueshel 1 AT ferie deam & ¢

(A) HHTEIIE (B) e
(C) fersteiieT (D) A-EHTE
11  Calculate the molar mass of argon if the mass of single argon atom is 2

6.634 x 10720 kg,

IfE WA SFH YA &1 G999 6.634 x 10726 kg &, a1 e &1 7w
T URebIAad BT |

12 What is molar mass of a substance? How many entities are present in it? 2

U TSTY 1 A SeaH™ &1 Ear & ¢ 399 fhal Hifve T IURd Bl § °

13  The green light has a wavelength 535 nm. Calculate the energy of a photon 2
of green light. (h = 6.626 x 10734 Js)

T U7 & Y1 bl qme=d 535 nm ¥ 1 8¢ TT & YBIT &b WIS bl Holl UrLehierd
BTl (h = 6.626 x 1034 Js)
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14 What is the effect of temperature on the viscosity of liquid? Justify your 2

answer.

g @ AT X AT T T JHT BT & ¢ 3799 I T Sfifaed STy |

15 The heat evolved in the combustion of glucose (molar mass = 180 g mol™1) 2

is given in the equation as
CeH ,04(s) + 60,(g) — 6CO,(g) + 6H,O(1)

AH . =-2840 kJ mol™!

comb
How much energy will be required for the production of 1.08 g of glucose?

T (HieR Fem™ = 180 g mol 1) & 387 ¥ I Swit & Frfalad @i %
BT I T

AH . =—-2840 kJ mol~!

comb

1.08 g @IS & AR &% fAQ fhal SHoIl ol STasdehar &1 7

16  On heating copper turning with con. H,SO, a colourless gas with pungent order 2

is evolved which decolorise KMnO, solution. Identify the gas and write its

chemical reaction with KMnO, solution.

HIAT B bl qig HySO, % T T & U Teb TTEM ST 0807 Tier arent 19 frebetalt
¢ Sl s KMnO,, fera @l TTE Y &l € | 79 @l qea wivig 3R 38t KMnO,
T & Ty srfufran ffag)

17 Explain sulphonation of benzene. Give chemical equation. 2

T &b FERMIN Bl AT HINTT | T THIHBLOT QT |
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18 Classify the following into thermoplastics and thermosetting polymers : 2

(i) Melamine (i1)) Nylon
(iii)) Polythene (iv) Bakelite
PrfRad & aiies o awiafeT agewl ¥ aimer BT -
(i) e (i) e
(iii) dierre= (iv) YoaEe
19 Name the polymer obtained by polymerisation of butadiene and styrene 2

in the presence of sodium metal. Give the structure of polymer.
Tifsad o1g ol IuRATT § SR iR WEiF & Sgeed § U< &F a
gD BT A qARY | Tgoh Bl GGAT alg |

20 2 g of benzoic acid (C;H;COOH) is dissolved in 25 g benzene shows a 4
depression in freezing point equal of 1.64 K. What is the percentage
association of benzoic acid if it forms double molecule in solution?

(Molar mass of benzoic acid = 122 g mol~!, K; for benzene = 4.9 kg mol 1)

25 g 9=iF ¥ fael 2 g s=igsh ot (CgHsCOOH) fewies @l 1.64 K staafid &
T Al SiEd o faeem o fagfta el € a1 et et wiaed SO @ Bhm 7
(I=i1gd o & JIa e = 122 g mol™!, 5=t & fag Ky = 4.9 kg mol™!)

21 (a) What type of process — spontaneous or non-spontaneous occurs in the 4

following cells?
(1) electrolytic cell
(i1)) galvanic cell
(b) Write the cell reaction and calculate emf of the following cell at 25°C :
Zn(s) | Zn?* (0.001M) || H" (0.01M) | Hy(g) (1 bar) | P(s)

(o)

=-0.76 V, EH+|H2

(B2 70 = 0.00 V)
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(a) Tr=faRaa o« o fhe U &1 Wby TaT ® : Wd: yafad stear STEd: yatdd ?
(i) o sreesdt &
(i) =T qa

(b) 25°C WX f=fafad & fau @ sifufean fafew wd emf uRiesfaa ST
Zn(s) | Zn2* (0.001M) || H* (0.01M) | Hy(g) (1 bar) | Pt(s)

(o] (o]

(B2 70 = 076 V. Eppepy = 0.00 V)

22 Calculate the bond dissociation enthalpy of HCl. Given the bond enthalpies 4
of H, and Cl, are 430 kJ mol™! and 242 kJ mol~! respectively. A H° for

HCI is —91 kJ mol-!,

HCl &1 ede ferais Tedl uftebferd it | H, @ik Cl, @l edy T&edt sast:
430 kJ mol~! &fx 242 kJ mol~! & 5§ 21 HCl & faq A H° &1 A

91 kJ mol! ¥

23 How will you carry out the following conversions? 4
(i) Aniline to benzene
(i1)) Propane-1-ol to 1-chloropropane
oy Frfeied waiaRor 68 g €9 &3l 7
(i) hrele @ sl
(i) 9U=-1-3 & |-
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24 A black coloured compound (X) of manganese when fused with KOH in the 4

presence of air gave a green coloured compound (Y). When the compound
(Y) was treated with an oxidising agent such as Cl, it gave a purple coloured
solution (Z). When purple coloured solution (Z) reacts with acidified FeSO,,
purple colour disappears due to formation of compound (E). Identify X, Y, Z

and E and write chemical equations involved.

IS T Brar Aies (X) 59 arg @l SuRafd & KOH & | wifdd fepam siram & @t
T T A AN (Y) <a1 81 979 Aites (Y) @i SiTeriieh 10T ST o oA o |rey Iuamd
fopan <imar & A 9® ST (WU 0 @1 faerEs (Z) a1 B S S A1 F e @
ariga FeSO, & Suamia fewar st & df At (E) S99 & &R ST 47 e
g omar g1 X, Y, Z 81X E &l qgaM $Ive X des TE™te aHI®or S|

25 Write down the chemical equation for the preparation of XeF,, XeF, and 4
XeF, and also write down the chemical reaction when XeF, reacts with

water.

XeF,, XeF, 8iX XeF & fqa & fg tamie @l e XeF, & o
& gy eAfyfspar @1 ot TEmafe e ST

26 Explain the following : 4
(i) Clemmensen reduction
(i1)) Aldol condensation
frrfeiea @1 =men sy -
(i) | ST
(ii) UwTw He

27 Define half life period of the reaction. Derive integrated rate equation for 6
a first order reaction and find the relation between the rate constant (k)

and (t;,) of a first order reaction.

SMIToRAT % STUTIIA i TICATING HINT | J&H Hife ol SITfhar & e wwmhiaa
AT FHIHTT A= iy iR Y g & (1) 7o 9 Rexiss (k) & 9= g6y
A BT |
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28 (a) Bond angles in H,O and NH; should be 109.5° but that is not, Why? 6
What is bond angles H-N-H in ammonia and H-O-H angle in water?

(b) On the basis of MOT find out the bond order in N, molecule and
also explain its magnetic behaviour.

(¢) In CCl,y, C-Cl bond is polar. Will CCl, show dipole moment or not?
Justify of your answer.

(a) H,O 8 NH; & omee &1 109.5° BT aMfeq WiehT Tel e &, a4 ?
NH; & H-N-H &1 3t H,O % H-O—H &I &1 A1 &1 8 7

(b) MOT f&sid & e WX N, & &% &Y Hilc B G qEy X 36%
DT FIBR Dl I AT BT |

(¢) CCl, & C-Cl sey ga &iar g1 &1 CCly faga smgel quimm ar =& ?
Y I BT SAifa QIR

29 (a) Write names and structures of A, B, C and D in the following 6
sequence reactions :

M, 1. CO NH
CH,Br Eth%r A—; H2(2) B—=—C
lsocg
D

(b) Identify the groups with —I and +I effects from the following species :
-NO,, -C,H;, -C H; and (CH;) C—

(a) fTrfaRaa srgew sifufeamstt & A, B, C ok D & 9 qon €@¢@a fafey :

M 1.
CHBr—gt > A—

(b) FfaRaa @efst & —1 8fX +1 Y9E a9 98 U&aIy :

-NO,, -C,H,, —-C,H; and (CH;) C-
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30 Compare the following complexes with respect to their shape, magnetic

behaviour, hybrid orbitals involved and coordination number :
(i) [CoF, I (i) [Cr(H,0), (C,0,),T

(ii)) [Ni(CO),]
[Atomic number : Cr = 24, Co = 27, Ni = 28]

frrefaRad dgpal 9 omefd, JEHT TEER, MHA Hhikd Hewl X STaeadrs
AT DI JAAT BT

(i) [CoF,I* (ii) [Cr(H,0),(C,0,), T

(iif) [Ni(CO),]

[y w|e ¢ Cr = 24, Co = 27, Ni = 28]
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1  The thermal decomposition of alkanes is known as :
(A) Isomerism (B) Cracking
(C) Dehydration (D) Reforming

Ueehl 1 AT foae wedman & ¢

(A) gHEIE (B) s=

(C) fstaiimTer (D) gAEHEA

2 The following reaction is an example of :

O
\H
+HCN — \CN
(A) Nucleophilic addition (B) Electrophilic addition
(C) Electrophilic substitution (D) Nucleophilic substitution
frfafaa arflear 378 @ fohaemr SarEeT 87
O
©/ +HCN — O \CN
(A) e & dehad (B) AL WE bl
(C) ZoaE &8l wlcrermad (D) fes TR Hicramas

3 Which one of the following is the strongest acid?

(A) HF (B) HCI
(C) HBr (D) HI
FrrfeaRaa & @ o971 Ye@aq ot B 7

(A) HF (B) HCI
(C) HBr (D) HI
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4  Which of the following alkaline earth metal sulphate is least soluble 1

in water?
(A) BaSO, (B) SrSO,
(C) BeSO, (D) MgSO,
Prerfifiae amom TaT g % Al ¥ 4 B U ¥ e e 7
(A) BaSO, (B) SrSO,
(C) BeSOy, (D) MgSO,
5 The molar conductivity of KCI, NaCl and KNO;5 are 152, 128 and 1
111 S cm? mol~! respectively. What will the molar conductivity of
NaNO;?
(A) 101 S cm? mol™! (B) 87 Scm? s7!
(C) -101 S cm? mol! (D) —391 S cm? mol!
KCl, NaCl &R KNO; &l Az =mehar swAs: 152, 128 8 111 S cm? mol ™! 1
NaNO; @l =T TTerehel T B ?
(A) 101 S cm? mol! (B) 87 Scm? s
(C) —101 S cm? mol™! (D) -391 S cm? mol™!
6  Solution of which of the following will have maximum pH value? 1
(A) NaCl (B) Na,COj
(C) NH,CI (D) NaHCOs;

frrefafaa o @ fpaes faaam @ pH stfaemaq Rfi 7
(A) NaCl (B) Na,CO,

(C) NH,CI (D) NaHCO,

65/ASS/3-313-B | 4 @ [ Contd...



The volume of a gas at °C is 273 mL. Its volume at 1°C and same pressure
will be :

274
(A) 274 mL (B) 3 mL
273
(C) 272 mL (D) 5oy mL

°C X Us 9 & ofae 273 mL 3, df S8 g9 9 39 49 &1 1°C X g+
T B ?

274

(A) 274 mL (B) o3 mL
273

(C) 272 mL (D) 5oy mL

The rise of a liquid in a capillary tube is due to :

(A) Viscosity (B) Osmosis

(C) Diffusion (D) Surface Tension
HRTHT T H T {RE BT A Todr ¢ 7

(A) g (B) 9@

(C) feram (D) g3 T

If the velocity of a ball of mass 0.1 kg is 10 ms~!, then its de-Broglie
wavelength is :

(A) 6.626 x 10733 m (B) 6.626 x 1032 m
(C) 6.626 x 1034 m (D) 6.626 x 10735 m
afg 0.1 kg a9 al A & 91 10 ms! ¥, @ 3@a S-Sl aoee ¥ -
(A) 6.626 x 10733 m (B) 6.626 x 1032 m
(C) 6.626 x 10734 m (D) 6.626 x 103> m
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10 The spectrum of helium is expected to be similar to that of : 1

(A) H (B) Na
(C) Li* (D) Het
e &1 Wergd 378 | fohqes Star BRm ?

(A) H (B) Na
(C) Li* (D) Het

11 The heat evolved in the combustion of glucose (molar mass = 180 g mol!) 2

is given in the equation as
CeH ,04(s) + 60,(g) — 6CO,(g) + 6H,O(1)

AH__ = —2840 kJ mol!

comb
How much energy will be required for the production of 1.08 g of glucose?

B (FR FAE = 180 g mol 1) % <57 & I it @i Fr=fafad awiisor &
BT 9Tt T ¥

CeH ,04(s) + 605(g) — 6CO,(g) + 6H,O(1)

AH . =-2840 kJ mol~!

comb

1.08 g @IS & SAEA % [T fohal Sotl @l STaLaHAT Bl 7

12 When BaO, is treated with dil. H,SO, to form a compound 'X'. On adding 2
compound X' in acidified KMnO, solution, the colour of solution disappears.
Identify the compound 'X' and give chemical equation involved.

w4 BaO, & a3 H,S0, ¥ Suaiid &xd € @ diftes X' awan &1 A@ifie "X &l
s KMnO,, faeram # freman st & < faeae @1 1 e &) s €1 it X
B TSI DI R 95 TEEe THH [Rag |
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13  Explain sulphonation of benzene. Give chemical equation. 2

TSI & FERMIN Bl AT HINTT | T THIHBLOT QT |

14 Classify the following into Linear polymers and Branched chain polymers : 2
(1) glycogen (i1)) nylon
(ii1) starch (iv) polyesters
frfafaa @1 Yda sgae ofk nfed S@en sgael & aiiwto iR :
(i) BT (i) e
(iil) wr™ (iv) dr@Te
15 Name the polymer obtained by polymerisation of butadiene and styrene 2

in the presence of sodium metal. Give the structure of polymer.
qifeT® &1g @ IuRATT # e 3R ®EIH & ghad & U< eF a
gD BN A qARY | Tgh Bl GGAT Qg |

16 What is the effect of temperature on the viscosity of liquid? Justify your 2

answer.

@ AT YT A9 T T JUTT BT & ¢ 30 I T Siitaed SifsTg |

17 Calculate the frequency of an X-ray having wavelength of 1.5x1010 m, 2
[C=3x 108 ms!]

1.5x10710 m qesd awlt X-feeor (X-ray) &1 emgfa &1 uftewiaa #ifig)
[C=3x 108 ms!]

18 What is molar mass of a substance? How many entities are present in it? 2

U U @1 HidY FAHM R BT § ° 399 fepael Hifers wTT IURYT Bl ¥ ?

65/ASS/3-313-B | 7 @ [ Contd...



19

20

21

22

3 g H, reacts with 29 g O, to yield H,O. Which is the limiting reagent?
3 g H, 29 g O, & &AffshaT @ Il ol ¥1 89 QI AHBRD i & 7

A black coloured compound (X) of manganese when fused with KOH in the

presence of air gave a green coloured compound (Y). When the compound
(Y) was treated with an oxidising agent such as Cl, it gave a purple coloured
solution (Z). When purple coloured solution (Z) reacts with acidified FeSO,,
purple colour disappears due to formation of compound (E). Identify X, Y, Z

and E and write chemical equations involved.

IS T Brar AiTes (X) 59 arg @ SuRafd & KOH & |rer wifdd fepam <iram & @t
T T A AN (Y) Ta1 81 979 Afes (Y) @ SiieiiehTor ST o o o qrey v
fopam <t ® @ 9' ST (WRU) 1 @ fawEs (2) 3ar ¥ o9 T A1 & faeas @l
aTiigd FeSO, & Suania fowam St & @ difies (E) S99 &% &Rer a1 31 e
A ¥ X, Y, Z 3R E @ eaH HiT iR des THEte g9 S |

Write down the chemical equation for the preparation of XeF,, XeF, and
XeF, and also write down the chemical reaction when XeF, reacts with

water.

XeF,, XeF, &l XeFy & faam & fog wamfte adiewto e XeF, & s
% Ty orfufhar &1 Y TEEfe giw Qi)

Explain the following :

(i) Clemmensen reduction
(i1) Aldol condensation
Preferfiad a1 =me B :
(i) =T I

(i) Te=Td T

4
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23  How will you carry out the following conversions? Write chemical 4
equations involved :

(i) Anilinl to Sulphanilic acid

(ii)) Butanoic acid to Butanoicanhydride

&Y FrfaRad BT e Y q9= B ? qE THE NS G ST
(i) TS o Gchiies or

(i) =gAEH o q geAigsh UTeEgEs

24 Calculate the bond dissociation enthalpy of HCl. Given the bond enthalpies 4
of H, and Cl, are 430 kJ mol~! and 242 kJ mol~! respectively. A H° for
HCI is —91 kJ mol 1.

HCl &1 o1y foie Tl aiteiad aitrg | Hy ok Cl, &l o Tl s
430 kJ mol~! &fx 242 kJ mol~! & 5§ 21 HCl & faq A H° &1 A
—91 kJ mol~! %

25 (a) What type of process — spontaneous or non-spontaneous occurs in the 4
following cells?

(1) electrolytic cell
(i1)) galvanic cell

(b) Write the cell reaction and calculate emf of the following cell at 25°C :
Zn(s) | Zn>* (0.001M) || H" (0.01M) | Hy(g) (1 bar) | Pi(s)

(o)

=-0.76 V, EH+|H2

(B2t 70 = 0.00 V)

(a) TrafaRaa d@f & fFd YR &1 Wb BT & : w@a: yafad steer Tad: yatad ?
() frea smEed ¥@
(i) = o

(b) 25°C wx Fr=fafaa & fow d@ erfufpar fafaw T emf wfiefaa #ifsg -

Zn(s) | Zn2* (0.001M) || H* (0.01M) | Hy(g) (1 bar) | Pt(s)

(o]

Zn2* | Zn

o

(E H™[H,

= 076 V, E = 0.00 V)
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26 2 g of benzoic acid (C4qH;COOH) is dissolved in 25 g benzene shows a 4
depression in freezing point equal of 1.64 K. What is the percentage
association of benzoic acid if it forms double molecule in solution?

(Molar mass of benzoic acid = 122 g mol~!, K; for benzene = 4.9 kg mol 1)

25 g I & Ryef 2 g I=stigs ot (CHCOOH) femios @1 1.64 K srerta e
T Tl SwiEd o faeem o fayfta el € a1 et et wiastd SO @ Bhm 7
(Fiigeh 37T &1 AT g™ E = 122 g mol™!, a=im & faw K = 4.9 kg mol™!)

27 Compare the following complexes with respect to their shape, magnetic 6

behaviour, hybrid orbitals involved and coordination number :

(i) [CoF,J" (ii) [Cr(H,0),(C,0,),1

(iii) [Ni(CO),]

[Atomic number : Cr = 24, Co = 27, Ni = 28]

Frefafea dgal o oTEld, THH FaER, A b Hehl ok Iudeaars
T DI JAT BT

() [CoE, (i) [Cr(H,0),(C,0,),T

(i) [Ni(CO), ]

[aar] wHie @ Cr = 24, Co = 27, Ni = 28]
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28 (a) Write names and structures of A, B, C and D in the following 6
sequence reactions :

M 1. CO NH
CH,Br—e—A—5 o~ B +—C
lsoc1
D

(b) Identify the groups with —I and +I effects from the following species :
-NO,, -C,H,, —=CH; and (CH;) C—
(a) Trefafea orgma aifairarett § A, B, C 8iR D & 9™ du1 dxe fafey :
B—h 5c
SOCl,

1. CO,

M
CH,Br— £ 5> A— 3

3T

D
(b) TfaRaa Tl & —1 8fX +1 Y9G a1 998 UgaI :

-NO,, -C,H;, -C,H; and (CH;) C—

29 (a) Bond angles in H,O and NH; should be 109.5° but that is not, Why? 6
What is bond angles H-N-H in ammonia and H-O-H angle in water?

(b) On the basis of MOT find out the bond order in N, molecule and
also explain its magnetic behaviour.

(¢) In CCl,, C-Cl bond is polar. Will CCl, show dipole moment or not?
Justify of your answer.

(a) H,O &R NH; & amay &ior 109.5° 1 =nfeq dfeh T2 eiar &, & 7
NH; § H-N-H &1 3t H,0 % H-O—H &I &1 A1 &7 8 & ?
(b) MOT fasid & e WX N, & &% &Y Hifc B IaT qzy X 360h

BT FIER bl Wl AT BT |
(c) CCl,® C-Cl smdy gdra =i g1 & CCly fayga smel samamm a1 & ?
U TR W Siifad g |
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30 Define half life period of the reaction. Derive integrated rate equation for 6
a first order reaction and find the relation between the rate constant (k)
and (t;,) of a first order reaction.

arfufspan % erafgara i uftmia Hif | vem wife & eififrar & fow wwmesfa
AT FHHIOT FA BT SR 374 3G B (t,,) Tom a7 Rexias (k) & = g6y
A I |
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gll g9l & IOX T
Td% U9 & 9GS ST ofd g9y U ¥ |

T &I 1 ¥ 10 T % TP WeT " AR fawe — (A), (B), (C) du1 (D)
g, v @ ue o9 Suged B oA faeedl ¥ @ ®@E IO gH qun erue
ST—GRA®T § YT FEAT &% T I (06 | Sg-Tqehed] 99l % foa arfafem
g Tl fea SR

afg ofagaed &, a @ o B TA He |
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1 273 mL of a gas at STP was taken to 27°C and 600 mm pressure. 1
The final volume of a gas would be :

(A) 273 mL (B) 300 mL
(C) 380 mL (D) 586 mL
27°C ¥ 600 mm a9 WX 273 mL STP WX ws g & T 31| 9 &1 aifaw
I B
(A) 273 mL (B) 300 mL
(C) 380 mL (D) 586 mL
2 Solution of which of the following will have maximum pH value? 1
(A) NaCl (B) Na,COj
(C) NH,CI (D) NaHCOj;
frrefafaa o @ fpaes faam @1 pH stfaemaq &Rl 7
(A) NaCl (B) Na,CO;
(C) NH,CI (D) NaHCOj;
3  The standard electrode potentials for reactions, 1

Ag'(aq)+e — Ag(s)

Sn*"(aq) +2e~ — Sn(s)

at 25 °C are 0.80V and —0.14V, respectively. The emf of the cell
Sn | Sn* (IM) || Ag" (IM)| Ag will be :

(A) 0.66V (B) 0.80V
(C) 1.08V (D) 0.94V
25 °C X fo=1 erfufspanr & fog o seiaers fawa
Ag'(aq)+e — Ag(s)

Sn*"(aq) +2e~ — Sn(s)

FHST: 0.80V X —0.14V | &

Sn | Sn*" (IM) || Ag" (IM) | Ag ®T emf &rT

(A) 0.66V (B) 0.80V
(C) 1.08V (D) 0.94V
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4  The following reaction is an example of :

O
©/ +HCN — O \cN
(A) Nucleophilic addition (B) Electrophilic addition
(C) Electrophilic substitution (D) Nucleophilic substitution
fr=faRaa erfufsrar 379 @ fopeenT Saeew &7
O
©/ +HCN — @ \CN
(A) =Y EE Fepa (B) 3@ T Hohad
(C) 3olae Tl Uiedmas (D) iy S yieamas

5  Shape of p-orbital is -

(A) spherical (B) dumb-bell shaped

(C) clover leaf shaped (D) double dumb-bell shaped
p-B&H Dl AP & —

(A) e (B) sH& @l M

(C) e Uil @l 3Tehfa (D) <1 SU& @l B

6  If the velocity of a ball of mass 0.1 kg is 10 ms~!, then its de-Broglie
wavelength is :

(A) 6.626 x 10733 m (B) 6.626 x 1032 m
(C) 6.626 x 1073* m (D) 6.626 x 10735 m
gfE 0.1 kg a9 amel A & 91 10 ms! ¥, @ 3He -l aoee ¥ -
(A) 6.626 x 10733 m (B) 6.626 x 10732 m
(C) 6.626 x 10734 m (D) 6.626 x 1073 m
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7  The rise of a liquid in a capillary tube is due to : 1
(A) Viscosity (B) Osmosis
(C) Diffusion (D) Surface Tension

SR T W w9 fhH BROT ¥ Fear § 7

(A)  Lgrar (B) T
(C) e (D) 9 q
8  The thermal decomposition of alkanes is known as : 1
(A) Isomerism (B) Cracking
(C) Dehydration (D) Reforming
ekl I ara A weeman § ¢
(A) gHEIE (B) s
(C) frsieiiepeor (D) gAETE
9  Which of the following is the strongest acid? 1
(A) HOCIO; (B) HOCIO,
(C) HOCIO (D) HOCI

fr=fafad & ¥ B9-91 Yeqaw ot B 7
(A) HOCIO, (B) HOCIO,

(C) HOCIO (D) HOCI
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10  Which of the following alkaline earth metal sulphate is least soluble 1

in water?
(A) BaSO, (B) SrSO,
(C) BeSO, (D) MgSO,
Frfaiea &l Ja1 o1 & T@hd # & B9 qHl § A fqea 2 7
(A) BaSO, (B) SrSO,
(C) BeSOy (D) MgSO,
11 Explain Fibres with example. Why do they have high tensile strength and 2

less elasticity?

SETEX0T Wied WiEal (X9 HI AT BT 379 o9 AR STfeRd A daiara
B ¥ 7

12 What is the effect of temperature on the viscosity of liquid? Justify your 2
answer.

G @ AT U I T T JHT BT & ¢ 3799 I T Sfifaed STy |

13 The heat evolved in the combustion of glucose (molar mass = 180 g mol™!l) 2
is given in the equation as

AH — 2840 kJ mol-!

comb -
How much energy will be required for the production of 1.08 g of glucose?

I (AR FemE = 180 g mol!) % <59 & I St @i Fr=foiad Twiieer &
T et T ®

CeH,04(s) + 60,(g) — 6CO,(g) + 6H,O(1)

AH . =-2840 kJ mol™!

comb

1.08 g @IS % SAET % Wy fhael st @l masadwhar sRl 7
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14 On heating carbon with conc. H,SO, a colourless gas with pungent order 2
is evolved which decolourises KMnO, solution. Identify the gas and write
the reaction with KMnO, solution.

e @l qiE HySO, % &1 TRH & I T Ve ST 0187 Ty amell 19 et
g St KMnO, foas @t TN &Y &l | 1 &l 9eam Hivg ok 38! KMnO,
foqeram & @iy arfwihan faRag |

15 What amount of lime will be obtained by thermal decomposition of 2
1500 g CaCO5?

[Molar mass of CaCO5; = 100 g mol!]
1500 g CaCO5 % qU™ oo & fepaml 7 & A1 9T &1 ?
[CaCO; & e g™ = 100 g mol ]

16 What is molar mass of a substance? How many entities are present in it? 2

T UaTd 1 HidX SeOHT &1 BiaT & ¢ 389 fhaw Hifvie I IURed il & 7

17 Name the polymer obtained by polymerisation of butadiene and styrene 2
in the presence of sodium metal. Give the structure of polymer.

Tife® o1g  IURATT H IR o ©EAT & Sg5had & U< &M ard
g Bl A IA1ZY | Tgoh Bl GIGAT alfg |

18 Explain sulphonation of benzene. Give chemical equation. 2

I & FERMIN Bl AT HINTT | T THIHBIOT QT |

19 Calculate the energy associated with a photon of light having a wavelength 2
of 6000 A. (h=6.624 x 1027 erg s

6000 A TETIE I UHIET B TH BT A ST B gRBRad BT
(h=6.624 x 10727 erg s71)
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20 How will you carry out the following conversions? Give chemical 4
reaction also :

(i) Ethylamine to Ethylcarbylamine

(i1)) Chlorobenzene to Phenol

FrfaRaa &1 wuidRer oY fFE Wbk & ? EEaie aHG e W T ¢
(i) UReUHR ¥ TReeaaeAe

(i) FAREST | B

21 Calculate the bond dissociation enthalpy of HCl. Given the bond enthalpies 4

of H, and Cl, are 430 kJ mol~! and 242 kJ mol~! respectively. A H° for

HCl is -91 kJ mol~!.
HCl &1 emde s Tedt qiteferd ity | H, &R Cl, @l ey T&edt sast:
430 kJ mol™! afx 242 kJ mol~! & ¥ ¥ HCl & faw A H° %1 A

91 kJ mol~! ¥

22 Write down the chemical equation for the preparation of XeF,, XeF, and 4
XeFg and also write down the chemical reaction when XeF, reacts with

water.

XeF,, XeF, 8iX XeF & fqa & fog temie e e XeF, & o
% Y ATHRBAT BT I TE™ITH GHIBIOT QT |
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23 2 g of benzoic acid (C4qH;COOH) is dissolved in 25 g benzene shows a 4
depression in freezing point equal of 1.64 K. What is the percentage
association of benzoic acid if it forms double molecule in solution?

(Molar mass of benzoic acid = 122 g mol!, K for benzene = 4.9 kg mol~1)

25 g AT & Rl 2 @ Aig® e (CH COOH) femiies &Y 1.64 K araifira aiga
g1 afe I=iigd o faea o TR Biar @ @ ord o wiaeTd SO @T BT 7
(Fiigeh 37T &1 A g™ e = 122 g mol™!, a=ia & faw Ky = 4.9 kg mol™!)

24 A black coloured compound (X) of manganese when fused with KOH in the 4

presence of air gave a green coloured compound (Y). When the compound
(Y) was treated with an oxidising agent such as Cl, it gave a purple coloured
solution (Z). When purple coloured solution (Z) reacts with acidified FeSO,,
purple colour disappears due to formation of compound (E). Identify X, Y, Z

and E and write chemical equations involved.

HEIS %1 Bren A (X) 919 g @ Surafad § KOH & e Tiwad foear smar & af
T AT A AN (Y) 3a1 81 979 Aftes (Y) @l STieriiehToT ST o oA o |rey I
fopam <t & @ 9' ST (WRU) 1 @ fawEs (2) 3ar ¥ w9 ST A1 & faeas @l
aTiigd FeSO, & Suaia fovam St & @ difies (E) S99 % &Rer a1 1 Tee
A ¥ X, Y, Z 3R E @ gaE #Hive oiR dew vEEte g g |

25 Explain the following : 4
(i) Clemmensen reduction

(i1) Aldol condensation

fr=faRaa &1 =aren @ik

(i) AT I

(i) Ui "o
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26 (a)

(b)

(b)

27 (a)

(b)

(c)

(a)

(b)

(c)

What type of process — spontaneous or non-spontaneous occurs in the
following cells?

(i) electrolytic cell

(i1)) galvanic cell

Write the cell reaction and calculate emf of the following cell at 25°C :

Zn(s) | Zn%* (0.001M) || H* (0.01M) | Hy(g) (1 bar) | Pi(s)

(o] o

(Egu2e 70 = 076 V. Eppepy = 0.00 V)

frafatad @ 9 foFE g &1 WhH BT § ¢ W@ Jatad STeET ST gt ¢
(i) foga eroEet @

(i) Tt o

25°C WX fFrafafaa & fae d@ erfafear fafae wa emf aResfaa #ifTg
Zn(s) | Zn?* (0.001M) || H' (0.01M) | Hy(2) (1 bar) | Pt(s)

(o]

=-0.76 V, EH+|H2

(B2 70 = 0.00 V)

Bond angles in H,O and NH; should be 109.5° but that is not, Why?
What is bond angles H-N-H in ammonia and H-O-H angle in water?

On the basis of MOT find out the bond order in N, molecule and
also explain its magnetic behaviour.

In CCly, C—CI bond is polar. Will CCl, show dipole moment or not?
Justify of your answer.

H,O &R NH; ® ofee %o 109.5° &1 a1y dfehy T8 2 ¥, & ?
NH; § H-N-H &1 3t H,O % H-O—H &I &1 A1 &7 8 & 7
MOT fsid & ameR X N, A & €Y BIfE B IqT AT SR 6D
YD AT bl Al AT BT |

CCl, % C-Cl ey gam &rar g1 ®n CCl, fega omgef zoi@m =n =& ?
Y I BT SIS

4

6
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28 Define half life period of the reaction. Derive integrated rate equation for
a first order reaction and find the relation between the rate constant (k)
and (t;,) of a first order reaction.

SMIToRAT % STYUTIIA ! TTCATING HINT | G&H Hife ol SATihar & e wwmhiaa
A FHHIOT FA= BT SR 374 3G B (t,),) o1 a7 Rexias (k) & = g€y
A BT |

29 Compare the following complexes with respect to their shape, magnetic
behaviour, hybrid orbitals involved and coordination number :

(i) [CoF,J* (ii) [Cr(H,0),(C,0,), T

(ii)) [Ni(CO),]
[Atomic number : Cr = 24, Co = 27, Ni = 28]

Frrafafad dgal o oefa, gEHT FEER, MHA Hhid Ham! X Suaeadrs
@& S AT By

(i) [CoF,]” (i) [Cr(H,0),(C,0,), 1
(i) [Ni(CO),]

[azm] %+ : Cr = 24, Co =27, Ni = 28]

30 (a) Write names and structures of A, B, C and D in the following
sequence reactions :

M 1. CO NH
CH;Br—re— A— mo B X
lsoc1

D

(b) Identify the groups with —I and +I effects from the following species :

-NO,, -C,H,, -C,H; and (CH;) C-
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(a) Tt srgew aifufeamstt & A, B, C &R D & 99 qor €3@ad fafay :

M L.
CH,Br sg?JgT A—

(b) TFr=faRad @isliet & —1 X +] g9@ 9 T I8aIg

-NO,, -C,H,, -C,H, and (CH;) C-
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attempting multiple-choice questions.
(iv) Use log tables, if necessary.
Mot 0 () = wenl % SR il
(i) W% 99T & T IHK ok TAY T T
(iii) 99T W@ 1 ¥ 10 9% & Y% 999 ® °R fawed — (A), (B), (C) qam (D)
g, 9 ¥ ue 999 IugeE Bl O fawedl § § @@ IO g qem otue
STR-gRAeT 9 99T He % g SaR [ | ggfaeedl ueAl & foa sifdfea
Ty T fear s
(iv) afg emasas &, @ @I qd B FANT BL|
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1  Out of X-ray, visible spectrum, ultraviolet and radiowaves, the largest 1

frequency is of :

(A) X-ray (B) Visible spectrum

(C) Ultraviolet (D) Radiowaves

X-fptor, g9a Wz, ST oY WA ¥ § fhued gt qew 91 g ¥ 7
(A) X-fertor (B) 399 WaH

(C) el (D) fsama

2 Ifthe velocity of a ball of 0.01 kg is 100 ms~!, then its de-Broglie wavelength 1

will be -
(A) 6.626x10733 m (B) 6.626x10734 m
©) 6.626x1073° m (D) 6.626x10732 m

gfE 0.01 kg gea9™ amil g @1 o 100 ms~! &, dF 3@ sl qaoes e -

(A) 6.626x10733 m (B) 6.626x10734 m
(C) 6.626x10735 m (D) 6.626x1032 m
3 The value of gas constant per degree per mol is approximately 1
(A) 4 cal (B) 3 cal
(C) 2 cal (D) 1 cal

o feries &1 79 gl fl wfa di @ g
(A) 4 cal (B) 3 cal

(C) 2 cal (D) 1 cal
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4  If both the pressure and absolute temperature of 2 L of carbon dioxide are 1
doubled, the volume of CO, would become :
(A) 7L (B) 5L
(C) 4L (D) 2L
gic 2 L wEd SEeeEEs @ W S UXH A aFf el & A e feEm Sy
@ CO, 1 ST & SR

(A) 7L (B) 5L
(C) 4L (D) 2L
5  Consider the following equilibrium 1

H,CO;(aq) + CN™ (aq) = HCO; (aq) + HCN(aq)
The set that characterize the conjugate acid-base pair is :

(A) (H,CO5.HCOS) and (HCN,CN")
(B) (CN".HCN) and (HCO3. H,CO5)
(C) (H,CO,, HCN) and (CN™, HCN)

(D) (HCO3.CN7) and (H,CO,. HCN)
Frrfafaa @/ W faemr S :

H,CO, (aq) + CN™ (aq) = HCO} (aq) + HCN (aq)
Y SR A Bl SATHAGNG BT Tl 9§ §
(A) (H,CO,.HCOS) s (HCN,CN™)

(B) (CNT.HCN) sk (HCO3,H,CO;)

(C) (H,CO,, HCN) g (CN™, HCN)

(D) (HCO3.CN7) s (H,CO,, HCN)
65/ESS/4-313-A | 4 % [ Contd...



6 Photochemical combination of H, and Cl, to form HCI when carried out 1
over water is a reaction of :

(A) First order (B) Zero order
(C) Second order (D) 1.5 order

i WX H, &R Cl, % Yentet Tt a8 HCl &1 FEir e &1 38 aitafsean
B B T -

(A) wIq HifE (B) 3 @i
(C) fadm =ife (D) 1.5 Bife
7  Out of the following which is thermal least stable carbonate? 1
(A) Na,COj (B) K,CO;4
(C) Cs,CO4 (D) Li,CO;4
frfafed wEe § B8 999 &9 9wl B © 7
(A) Na,COj (B) K,CO;4
(C) Cs,CO4 (D) Li,CO;
8  Out of the following which is a amphoteric oxide? 1
(A) CaO (B) N,O
(C) ZnO (D) SiO,
frfafea o aF-—a1 IwaeH! oeEs § 7
(A) CaO (B) N,O
(C) ZnO (D) SiO,
9  Which one is most basic in aqueous solution? 1
(A) CgHsNH, (B) CH;NH,
(C) (CH;)N (D) (CH;),NH
srefr faeert % - e vt dn 37
(A) CgHsNH, (B) CH;3NH,
(C) (CH;3)3N (D) (CH;),NH
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10 In the reaction given below :
Cl

+2Na + CH,Cl —drether iy
X" will be

CH, Cl

CH,
(A) (B)
(@) (D)
CH,
Rl BEURIER I 1o CH,
Cl

+2Na + CH,Cl —IF_, iy
X' B -

CH, Cl

CH,

(A) (B)

Cl Cl
(9) (D)

CH,
CH,
65/ESS/4-313-A | 6
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11 Calculate the empirical formula of the mineral that has the following
composition :
ZnSO, = 56.14%, H,O = 43.86%
(Molecular mass : ZnSO, = 161.4, H,O = 18)

SH @S &1 ARl G IRehiad Sy e dged Fefated @
ZnSO, = 56.14%, H,O = 43.86%
(sTfvees Feg®H : ZnSO, = 161.4, H,0 = 18)

12 What is molar volume? How it is related with density? What are the STP

conditions at which molar volume is measured?

A ST &7 BT & 7 I8 a9 fhd Wb Gefira 2iam ® ? Hie} a1
%! fp7 STP ufkRefaal ux AT Sar 3 7

13 Calculate the wavelength of Balmer line corresponding to n, = 3.
[Ry; = 109677 cm ]

n, =3 % WG I AET B TORH B giabiad el [Ry = 109677 cm™!]

14 On raising the temperature surface tension of liquid decreases, why?

Give two factors.

Y SN ¥ T HI IS TG HH B ST ©, FAl ¢ & B T

15 State first law of thermodynamics. Give its mathematical expression.
Express the change in internal energy of a system when no heat is absorbed

by the system from the surroundings but work is done on the system.

THTIIh] BT TedT 9 d18T | 96T Mg =<ists 9 AR afe @ e sen
R F ST STt el wiar & o e W e war & aF e @y eridie
ot § qfiady sid Bt
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16 What is inert pair effect? What is the consequence of inert pair effect on the 2
oxidation state of Tl and Pb?

fipa gy @/ ¥ 7 T1 8k Pb &1 stfeiieeor srarenett wX Fifea gv g o
TRe T BT § 7

17 How will you carry out the following conversions? Give chemical reactions 2
only :

(1) Phenol to 2, 4, 6-tribromophenol
(ii)) Phenylethanoic acid to 3-phenyl ethanol

3 Frfaied ST fhe bR @70 H{1 7 had THEee GHGI QY
(i) " 2, 4, 6-ZETHBET
(i) TrEAUdHEs o ¥ 3-feEd Tda

18 Classify the polymers on the basis of molecular forces. 2

Mg Sl b STHT U SEWhl bl SFIHTOT HifTT |

19 Name the polymer which is formed by the polymerisation of 2
2-methyl-1, 3-butadiene. Give the structure of the polymer formed.

2-Hf-1,3-F2T8E & qgadh o S T 95 B A Sd5e| a9 a1 S5Ad
EJRCECR IS L

20 (i) The observed and calculated molar mass of KCI is 38.75 g and 75.5 g 4
per mol respectively. Calculate van't Hoff factor.

(i1)) The relative lowering of vapour pressure produced by dissolving 7.2 g of
a substance in 100 g water is 0.00715. Calculate the molar mass of the
substance.

(i) KClo& sraarfera s aftefad Hiat gea9 %asn: 38.75 g 8iX 75.5 ¢ ufq ai|
T I TH BB UGB BT |

(ii) 72¢g uard & 100 g gl # fooig &7 WX SO AN EEET 9T qE
0.00715 %1 uerd @1 WMo} g afeiad eI |

65/ESS/4-313-A | 8 % [ Contd...



21 Calculate the standard internal energy change for the following reaction 4
at 298K :

2 H,0, (1) = 2H,0(1) + 0, (g)
A¢H at 298K for H,0,(1)=-188.0 ki mol™" and

H,O(1)=-286.0 kJ mol ™.

(Gas constant R = 8.314 JK~! mol!)

298 K wx f=ifefaa sifufhar @1 Ome Stidiies ol IiacT @l Tiehied HINTg:
2H,0, (1) = 2H,0(1) + O, (g)

298 K @ W A¢H, H,0,(1)=-188.0 ki mol™' R

H,0(1)=-286.0 kJ mol™".
(| Retis (R)=8.314 JK~! mol™)

22 (i) What is meant by polyprotic acid? Give two examples of polyprotic 4
acid.
(i1)) Standard electrode potential of metals A, B, C, D and E are given below :

A*[A=-293V,B*/B=+0.80,C>"/C=+0.79V,D**/D=-237V

and E>*/[E=-0.74 V.

Arrange them in increasing order of their reducing power. Give reason.
(i) < EIRMl oFd ¥ HT AU & ? SEURA o % & IS0 Sy |
(i) @igd A, B, C, D iR E & "M% 3oiags fawa I fiw 1w 81| 9@t o9
A AR % Sod §U A H FARYT BT | BT S|

AT/A=-293V.B*/B=+0.80,C*/C=+0.79V,D* [D=-237V

e B /E=-0.74V.

23 Explain the following giving one suitable example of each. Give chemical 4
equation.
(i) Hofmann bromamide reaction
(i1)) Cannizaro reaction
% BT Th-Ueh Irad A8 oo U MHTARad ol ATl Sifeid | et SitHihar
fefeT |
(i) THAA SHHES Tfuihan
(i) fremr srfforan
65/ESS/4-313-A | 9 % [ Contd...



24 (i) An orange-coloured compound ‘A’ of chromium when heated with 4
sodium chloride in the presence of conc. H,SO, gives red vapours of
compound ‘B’. When red vapours of ‘B’ passed into NaOH solution
gives yellow colour solution of ‘C’. Identify ‘A’, ‘B’ and ‘C’ and
write the chemical reaction involved in change of A to B.

(i) What is meant by Lanthanoid contraction? Write its one consequence.

(i) wIfET & T Ta0 31 & dfe A’ @ s H,SO, &1 IuRafa ¥ wifsaH
FARIZS % T TH fopa1 S & O A1 9T a1t A B a9t @ | 99 AT
‘B> @ @@ arsdt & NaOH & foeae & wanfed xd ¥ of 9 1 &1 difies
‘C’ AT ®1 “A’, ‘B’ 8iR ‘C’ @ weg divie| A § B ¥ gftads tamate
attiferar fafaq|

(i) woAIEs dgpaT ¥ w1 AU § 7 9 Ueh giem fafag |

25 Give the reason of the following : 4
(i) Fluorine can not be prepared by oxidation of fluoride ions.
(i) Be and Mg do not impart colour to the Bunsen flame.
(iii)) HI is the stronger acid than HF.
(iv) TI" is more stable than TI3™.
Preffad % BT AR -
(i) WIS & WIS EF & sfiedie el ¥ forfaq &l fpan < depat 31
(i) Be iR Mg g s & eifvafea 1 =18F 3 2|
(iii) HI, HF &' 3e Yaaay o= &l ¢ |
(iv) TIT, TB" & erden oifrs el e 2|

26 (a) State Saytzeff's rule with example. 4

(b) Which is more reactive towards nucleophilic substitution reaction?
Haloalkenes or Haloarenes.

Give reason for your answer.

(a) Teow g &l STy aftd W S|

(b) +tYes & Wi aifafshar & wfa e eifres fhanshier &rar 7
EANTEH AT SAYLT
U ITAT BT BT QMY |

65/ESS/4-313-A | 10 % [ Contd...



27 (i)

(ii)

(iii)
(1)

(ii)

(iii)

28 (a)

(b)

(c)
(a)

(b)
(c)

For the following reaction : 6

C,H, (g)+ L, (g)— C,H,L, (2)
the rate equation is -
3
rate = k[C,H, (g)][1, (g)]2
(a) What is the order of reaction with respect to each reactant?
(b) What is the overall order of reaction?

K -E
Derive the relation log L= a | 1L _ 1 , where K and K, are
K, 2303R|T, T,

the rate constants at temperature T and T, respectively.
The half life of a substance in a first reaction is 15 minute. Calculate the
rate constant.

A &1 g3 srwioRa ¢
C,H,(g)+1,(g)— C,H,L,(g)
& fT <X qHI6OT 39 TR & -

3

7 = KO, @[L (o))

(%) YAH AMBRD! b qIL F AAHHAT Bl Dbife T 2 7

(@) b @ wept Hif T

Ky 7B j1 1 T B g BT | et K 3R K., o
K, 2303R|T, T, 1 ’

T, &R T, W = et ¥
T Hife 1 rtafear & uared 1 o1d g 15 fee 31 X Retis ufiewiaa i |

log

Write molecular orbital electronic configuration of O, and O%‘ species 6

and predict their magnetic behaviour.

Explain the hybridisation and shape of the following :
XeF, and SF,

Draw the resonating structures of SO, and O;.

0, &fx O =St &1 enfeass wad seaze o ey oit 37
GBI TAER B TR BT |

frfefad & Fheor oI P & i@ difoTa:

XeF, &R SF,

SO, &R 05 &l TFAIed §EAN Qifdg|
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29 (a) Nitrobenzene undergoes a series of reactions as shown below. Write the 6
structures and names of A, B, C and D in the following sequence reactions:

Sn/HCI NaNO, + HCl CuCl
CHNO, A 33978 K B > C
CHCI, + KOHJ/A
D
(b) Give chemical test to distinguish between primary, secondary and tertiary

alcohols.

(a) “EZEWIM T s 15 U SIHihar S & ST & | FefaRaa STgeed sTrisharal
# A, B, C 3R D & €@9¢ 3ix ™ fafau:

Sn/HCI NaNO, + HCl CuCl
C,HsNO, A 3978 K B > C

CHCI, + KOHJ/A

D
(b) wefies, fadie iR Jaie Trbleial H g9 S & g @t gder sy

30 For the complex [Fe(en), Cl,]Cl, identify the following : 6
(Where en = ethane 1, 2 - diamine)
(i) Oxidation state and coordination number of iron
(i1) Hybrid orbitals and shape of complex
(iii) Magnetic behaviour of complex on the basis of CFT
(iv) Its geometrical and optical isomers
(v) TUPAC name of the complex.
(At. No. of Fe = 26)
[Fe(en), CL,|Cl wga & fu Frafafaq & weam #Hifm:
(TET X en =TI 1, 2 - SETHN ?)
(i) SR @ STTFAIBIU STARAT R SUHEEAST HE&T
(i) HoBRa wed X dFHa ol i
(iii) CFT &% Mg WX dgd & gaHd a8k
(iv) 39 -afdE o vesia qomaa
(V) €gd & & A TH TH|
(Fe @1 qT@] %A = 26)
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[Maximum Marks : 80

T ;3 "] [qUriE : 80
Note : (i) All questions are compulsory.
(i1)) Marks allotted are indicated against each question.
(ii1)) 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.
Mot 0 () = wenl % SR il
(i) W% 99T & T IHK ok TAY T T
(iii) 99T W@ 1 ¥ 10 9% & Y% 999 ® °R fawed — (A), (B), (C) qam (D)
g, 9 ¥ ue 999 IugeE Bl O fawedl § § @@ IO g qem otue
STR-gRAeT 9 99T He % g SaR [ | ggfaeedl ueAl & foa sifdfea
Ty T fear s
(iv) afg emasas &, @ @I qd B FANT BL|
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1  In the reaction given below :

I
+2Na + CH,Cl —dether i
X' will be
CH, I
CH,
(A) (B)
- I
(©) D)
CH,
I & TS ertaieear CH;
I
+2Na + CH,Cl —ZF2, g0
X g -
CH, I
CH,
(A) B)
(©) D)
CH,
CH,
65/ESS/4-313-B | 3
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2 Which one is most basic in aqueous solution? 1

(A) CgHsNH, (B) CH;NH,
(C) (CH;)N (D) (CHj;),NH
S faees § - gate @i el § 7
(A) CgHsNH, (B) CH;NH,
(C) (CH;3)3N (D) (CHj;),NH
3 Which one of the following is acidic oxide? 1
(A) N,O (B) NO
(C) N,O4 (D) CaO
frfafea & @ |1 oFi SieES © 7
(A) N,O (B) NO
(©) N0 (D) CaO
4  Out of the following which is thermal least stable carbonate? 1
(A) Na,COj (B) K,CO4
(C) Cs,CO4 (D) Li,CO;4
frfafed wEe § B8 999 &9 9wl B © 7
(A) Na,COj (B) K,CO4
(C) Cs,CO; (D) Li,COj
5  Decomposition of HI on the surface of gold catalyst when the pressure of 1

HI is high is the example of -

(A) Zero order reaction (B) First order reaction

(C) Second order reaction (D) 2.5 order reaction

ST T§ X @ IS b g IR HI &t frafeq #xd & df a8 Tt Samiw § -
(A) 3 ife AafchaT B (B) wH wife arfafhan @t

(C) fiiraes wife stffshan (D) 2.5 =mife afichar
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6  Consider the following equilibrium

H,CO; (aq) + CN™ (aq) = HCO; (aq) + HCN(aq)

The set that characterize the conjugate acid-base pair is :

(A) (H,CO,.HCOJ) and (HCN,CN™)
(B) (CN™.HCN) and (HCOJ3, H,CO,
(C) (H,CO,, HCN) and (CN™, HCN)

(D) (HCO3.CN™) and (H,CO,. HCN)
frrefafaa wmg T e @i -

H,COj;(aq) + CN™ (aq) = HCO; (aq) + HCN(aq)
TG ST A BT ST@ErTg & arar 9 §
(A) (H,CO,.HCOS) s (HCN,CN™)

(H,

(B) (CN HCN) (Hco;,H2co3)

(C) (H,CO,,HCN) @i (CN™, HCN)
(

(D) (HCO3.CN™) i (H,CO,. HCN)

7  Charle's law is represented mathematically as :

kv
(A) vy =kv,t B) V==
_ 273 - _t
© Y=Y [H t } ®) Vt_VO[“zn}
e B TR w9 H 39 YR qu S € -
kv
(A) vy =kv,t B) V==
_ 273 - _t
(© Y=Y [H t } ®) Vt_VO[“zn}
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8  If the velocity of a ball of 0.01 kg is 100 ms~!, then its de-Broglie wavelength 1

will be -
(A) 6.626x10733 m (B) 6.626x10734 m
(C) 6.626x1073° m (D) 6.626x10732 m

g 0.01 kg F=99™ Al g &1 I 100 ms~! ¥, d7 38 q-F0a o B -

(A) 6.626x10733 m (B) 6.626x10734 m
(C) 6.626x10735 m (D) 6.626x1032 m
9  The value of gas constant per degree per mol is approximately 1
(A) 4 cal (B) 3 cal
(C) 2 cal (D) 1 cal

T Reie &1 79 wig il ufq 9 & B ®

(A) 4 cal (B) 3 cal
(C) 2 cal (D) 1 cal
10 Different lines in Lyman series of hydrogen spectrum lie in 1
(A) Visible spectrum (B) UV
(C) Near IR (D) Far IR
TESISH Wagd ¥ qmE ot # fafv @ (P et X Rua @ €7
(A) 39T WHH H (B) F&@ (UV) &
(C) U @ e (IR) (D) R a5 e (IR) @
11  State first law of thermodynamics. Give its mathematical expression. 2

Express the change in internal energy of a system when no heat is absorbed
by the system from the surroundings but work is done on the system.

THTAh! BT TedT 9 d18T | 96T M <ists 9 aRT| afg @ e sen
R § ST SN & Hiar & X Free X & 2an & aF e & stiaiie
Soll H afEd S eIy |
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12 What is meant by diagonal relationship? Why are L.i and Mg very close 2
in their properties?

fqeut dey & @ arfom 3?7 Li ok Mg ot et & wehaa ot &id € 7

13 How will you carry out the following conversions? Give chemical reactions 2
only :

(i) Phenol to 2, 4, 6-tribromophenol
(i1)) Phenylethanoic acid to 3-phenyl ethanol

3y Frefafad SUaXe fhd YR @70 &3 ? had TH™s THe el S
(i) T F 2, 4, 6-ZETHBETT
(ii) TrIEEuIE® o & 3-fhsa Td=e

14 What are plasticizers? Give any two examples. 2
AR T B & 7 Dls &l IEE0T STy |
15 Name the polymer which is formed by the polymerisation of 2

2-methyl-1, 3-butadiene. Give the structure of the polymer formed.

2-Afe-1,3-2T8ET & qgelhT | S dTet qgefeh 1 W Sd13C | I ol SEelh
EJRSECR I L

16 On raising the temperature surface tension of liquid decreases, why? 2
Give two factors.

9 o ¥ T B IS TG B B ST §, i 7 QT BT A |

17 How will you carry out the following conversions? Give chemical equations 2
only :
(1) Aniline to p-nitroacetanilide
(i1)) Ethanal to 3-hydroxybutanal
oy frefafead waer ffe geR T9= S ¢ had TEEE aHH faRag:
(i) Ui & p-TeadES
(i) T A 3-eTEsiaie
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18 What is molar volume? How it is related with density? What are the STP
conditions at which molar volume is measured?

X ST T BT & ¢ I8 a9 fhe Wbk Sefig 2iam & ? Hie} ST
®! fot STP uftRefel 9x Amar @ram & 7

19

20

21

Find the empirical formula of an organic compound if the percentage

composition of carbon is 92.4% and hydrogen 7.6%.

(Atomic mass : H=1.0u, C=12.0u)

iy Tep BT~ A H BIET BT Jiaed doeT 92.4% iR eRgee &1 7.6%
qr ARt 1 qETgarl T T DIy |

(] gemm™ c H=1.0u, C=12.0 u)

(i)

(ii)

(ii)

An orange-coloured compound ‘A’ of chromium when heated with
sodium chloride in the presence of conc. H,SO, gives red vapours of
compound ‘B’. When red vapours of ‘B’ passed into NaOH solution
gives yellow colour solution of ‘C’. Identify ‘A’, ‘B’ and ‘C’ and
write the chemical reaction involved in change of A to B.

What is meant by Lanthanoid contraction? Write its one consequence.
FRTT % T AN 1 % A AT B w H,S0, B IuRefy ¥ difeaw
FAZS & 1Y TH fopa1 ST & O A1 AT a1t AR ‘B’ 99T @ | 99 AiiTes
‘B’ &l @@ amwdl & NaOH &% faeas & yenfeq &3d & a1 9 1 &1 Aifies
‘C’ gaT 31 ‘A, ‘B’ @R ‘C’ @ ged™ winit| A § B ¥ ufade taae
artafspan fafaa|

WSS dFed | T S § 7 3HE Uk Ui farey |

Explain the following with suitable example :

(i)
(ii)

Coupling reaction

Reimer-Tiemann reaction

Give chemical equations also.

Sfad SeTetl | e @i e By

(i)
(ii)

T SATTcRaT
-3 rffshan

TETafe g O AR
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22 (a) State Saytzeff's rule with example. 4

(b) Which is more reactive towards nucleophilic substitution reaction?
Haloalkenes or Haloarenes.

Give reason for your answer.

(a) @eow g &l SqEXw aftd W Hivig|

(b) +tYes & gl aifafshar & wfa e oifres fhanshier &rar 87
TANTEH AT SAGLT
3T TTAT BT B0 ST |

23  Give the reason of the following : 4
(i) Fluorine can not be prepared by oxidation of fluoride ions.
(i) Be and Mg do not impart colour to the Bunsen flame.
(iii)) HI is the stronger acid than HF.
(iv) TI™ is more stable than TI3.
frrefafaa & &ro AT -
(i) WIS & WIS oA & e el ¥ forfaq =&l fpam < daeat 31
(ii) Be 8 Mg g7 wamen & eifvafad <1 &l 3 ¥
(iii) HI, HF & a9er Ja@al ord erdl & |
(iv) TIT, T3 @1 sroen eifies Tl & 2|

24 (i) What is meant by polyprotic acid? Give two examples of polyprotic 4
acid.
(i1)) Standard electrode potential of metals A, B, C, D and E are given below :

AT/A=-293V,B*/B=+0.80,C*/C=+0.79V.D* [D=-237V
and E**/E=-0.74 V.

Arrange them in increasing order of their reducing power. Give reason.
(i) dEURHl oA | F1 AU ¢ 7 ARl o &% a IQEA0 A |
(i) @igd A, B, C, D iR E & "% 3oiagis fawa 91 faw 1w 81| s9at 391
SUATIw TR % SGd 8T A H FARIT HINT | BT ST |

A*[A=-293V,B*/B=+0.80,C>*/C=+0.79V.D**/D=-237V
#t E*/E=-0.74V.
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25 Calculate the standard internal energy change for the following reaction 4
at 298K :

2 H,0, (1) = 2H,0(1) + 0, (g)
A¢H at 298K for H,0,(1)=-188.0 ki mol™" and

H,O(1)=-286.0 kJ mol ™"

(Gas constant R = 8.314 JK~! mol!)

298 K 1 Frfaiaa sifaforan &1 wees otfafke Seil afiad @l uikefad #ifeg:
2 H,0, (1) - 2H,0(1) + O, (g)

298 K @ w AH, H,0,(1)=-188.0 ki mol™' @

H,O(1)=—286.0 kJ mol ™.
(g Rediw (R)=8.314 JK! mol™)

26 (i) The observed and calculated molar mass of KCI is 38.75 g and 75.5 g 4
per mol respectively. Calculate van't Hoff factor.

(ii)) The relative lowering of vapour pressure produced by dissolving 7.2 g of
a substance in 100 g water is 0.00715. Calculate the molar mass of the
substance.

(i) KCl % sraarfea s afiefad Hiat g9 %A 38.75 g 8fiX 75.5 ¢ ufq ai|
T AT B% BREH B BT |

(i) 7.2g ward & 100 g g # g & WX IAS GUA SEEEAT 99 I
0.00715 | ugrd &1 HI@X FHAE UNHBiad BT |

27 For the complex [Fe(en)2 Clz]Cl, identify the following : 6

(Where en = ethane 1, 2 - diamine)

(i) Oxidation state and coordination number of iron

(ii)) Hybrid orbitals and shape of complex

(i11)) Magnetic behaviour of complex on the basis of CFT
(iv) Its geometrical and optical isomers

(v) TUPAC name of the complex.

(At. No. of Fe = 26)
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[Fe(en)2 Clz]Cl dgpa & fag Fr=fafad o weam @S
(&1 X en =TI 1, 2 - SETHN ¥)

(i) ST @ STTFEIHT TRl SR SYgeadre &l
(i) HoRa Hew X HFHa l said

(iii) CFT &% SMaR WX €%d & gaH a8

(iv) 3% SO ok yahtslia avrad

(v) €d @& g WU THI

(Fe @1 9oy %Hie = 26)

28 (a) Nitrobenzene undergoes a series of reactions as shown below. Write the 6
structures and names of A, B, C and D in the following sequence reactions:

Sn/HCI NaNO, + HCI CuCl
C HNO, A 33378 K B > C
CHCI, + KOHJ/A
D
(b) Give chemical test to distinguish between primary, secondary and tertiary

alcohols.
(a) I e e ¢ we erfufear So & armar ¥ frfaRaa e erfuforanat
¥ A, B, C ik D &l "t@ad &R M fafau:

Sn/HCI NaNO, + HCI CuCl
CcHsNO, A 398K B C

CHCI, + KOHJ/A

D
(b) wrafirs, T iR Jaiks Uebeidl o faug & & fou @t aieer i |

29 (a) Write molecular orbital electronic configuration of O, and O%‘ species 6

and predict their magnetic behaviour.

(b) Explain the hybridisation and shape of the following :
XeF, and SF,

(¢c) Draw the resonating structures of SO, and Oj.

(@) O, s 03 whsir &1 onfvaw Hews Tzt = fafay ofit 37

TEDHA FIER DI IR BT |
(b) TRIT & HHTOT S AHT & Ieei@ DbITTY:
XeF, &t SF,

(¢) SO, &R O; @I FFIed HEaN Gifag|
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30 (i) For the following reaction : 6

C,H, (g)+ L, (g)— C,H,L, (2)
the rate equation is -
3
rate = k[C,H, (g)][1, (g)]2
(a) What is the order of reaction with respect to each reactant?
(b) What is the overall order of reaction?

K -E
(i) Derive the relation log L= a_(1_ 1 , where K and K, are
K, 2303R|T, T,

the rate constants at temperature T and T, respectively.
(iii) The half life of a substance in a first reaction is 15 minute. Calculate the
rate constant.

(i) = < g3 erwfean ¢
C,H,(g)+1,(g)— C,H,L,(g)
% fU a0 g 39 ThR B -

3

= k[C2H4 (g)][lz (g)]2
() Yh AHRD b G H TTHfhar ol dife Far ¥ 7
(@) aafear @ Tl Hife @ ¥ 7

K -E 1 1 .
1 a . <
- ——— | w w g B Wt K| 8w K, am
K, 2.303R{T1 Tj : 2

T, 3R T, W X et ¥
(iii) wed @ife 7 sifafrar & wared 1 o1ef emger 15 fime &1 X Retis uftsiaa #ifvg |

(i) log
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Note : (i) All questions are compulsory.
(i1)) Marks allotted are indicated against each question.
(ii1)) 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.
Mot 0 () = wenl % SR il
(i) W% 99T & T IHK ok TAY T T
(iii) 99T W@ 1 ¥ 10 9% & Y% 999 ® °R fawed — (A), (B), (C) qam (D)
g, 9 ¥ ue 999 IugeE Bl O fawedl § § @@ IO g qem otue
STR-gRAeT 9 99T He % g SaR [ | ggfaeedl ueAl & foa sifdfea
Ty T fear s
(iv) afg emasas &, @ @I qd B FANT BL|
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1  Which of the following substances will precipitate the negatively charged 1

emulsions?
(A) KCI (B) Glucose
(C) Urea (D) Fructose
frfafe qaref o @ @ FOTow SERT UEE Bl SEad SO ¢
(A) KCI (B) o
(C) Ffea (D) WS
2 Consider the following equilibrium 1

H,CO,(aq) + CN™ (aq) = HCO; (aq) + HCN(aq)
The set that characterize the conjugate acid-base pair is :

(A) (H,CO5.HCOS) and (HCN,CN")
(B) (CN™.HCN) and (HCOJ. H,CO,
(C) (H,CO,, HCN) and (CN™, HCN)

(D) (HCO3.CN™) and (H,CO,. HCN)
Frfaiea @/ T far @i

H,CO, (aq) + CN ™ (aq) = HCO; (aq) + HCN(aq)
T ST A Bl SATHAENTT HTT ot d 8

(A) (H,CO,.HCOS) s (HCN, CN™)
(B) (CNT.HCN) sk (HCO3,H,CO;)
(C) (H,CO,, HCN) @i (CN™, HCN)

(D) (HCO3.CN7) @it (H,CO,. HCN)
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3 Which one of the following is not a first order reaction? 1

(A) CHLCOOCH, +H,0 —1" CH,COOH + CH,0H

(B) CH,COOC,H, + NaOH —EX) , cH COONa + C,H,0H

(C) 2H,0, —2H,0+0,
(D) 2N,0, = 4NO, +0,

freafofa # wR-dr atfufear yaw ®ife @& T2 7

(A) CHLCOOCH, +H,0 —1" CH,COOH + CH,0H

(B) CH,COOC,H, +NaOH —*™*) , cH_COONa + C,H,OH

(C) 2H,0, —2H,0+0,

(D) 2N,0; —4NO, +0,

4  Which one is most basic in aqueous solution? 1
(A) CgHsNH, (B) CH;NH,
(C) (CH;3)N (D) (CH;),NH
S faees § - gattae @i e § 7
(A) CgHsNH, (B) CH;3NH,
(C) (CH31N (D) (CH;),NH
5  The value of Bohr radius of hydrogen atom is - 1
(A) 0.529 x 107 cm (B) 0.529 x 102 cm
(C) 0.529 x 108 cm (D) 0.529 x 10710 ¢cm
TIEES ULATY Bl S Bredn &1 7F g ¥ -
(A) 0.529 x 107 cm (B) 0.529 x 102 cm
(C) 0.529 x 108 cm (D) 0.529 x 10719 ¢cm
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6 If the velocity of a ball of 0.01 kg is 100 ms~!, then its de-Broglie wavelength 1

will be -
(A) 6.626x10733 m (B) 6.626x1034 m
(C) 6.626x1073% m (D) 6.626x10732 m
afg 0.01 kg F=99™ Al g &1 37 100 ms~! ¥, df 3q@a -0l O B -
(A) 6.626x10733 m (B) 6.626x10734 m
(C) 6.626x1073> m (D) 6.626x10732 m
7  The value of gas constant per degree per mol is approximately 1
(A) 4 cal (B) 3 cal
(C) 2 cal (D) 1 cal
g Rerties &1 A wfa Al ufa @@ @ @i ®
(A) 4 cal (B) 3 cal
(C) 2 cal (D) 1 cal
8 In the reaction given below : 1
Cl

+2Na + CH,Cl —drether iy
X' will be

CH, Cl

CH,

(A) (B)

Cl ¢l
(@) (D)

CH,
CH,
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& g et

Cl
+2Na + CH,Cl —ZF2 vy
X' B -
CH, cl
CH,
(A) (B)
©) (D)
CH,
CH,
9 In the reaction given below : 1
Con. H,SO

CuSO,-5H,0 _SHEO 4 CuSO,

(Blue) (White)
Sulphuric acid exhibits
(A) Strong Acidic property (B) Oxidising property
(C) Reducing property (D) Dehydrating property
& g e

gig H,SO,

CuSO,-5H,0 51,0 CuSO,

S (wa)
¥ aewrfih o Wafifa wear ¥
(A) va =i Tored (B) iTeRiIBe TOTer
(C) o= TOTeH (D) fisteirBor Tores
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10 Out of the following which is thermal least stable carbonate? 1

(A) Na,COj (B) K,CO;4
(C) Cs,CO; (D) Li,CO;
Frfafad wEel § dF-—a1 999 B9 -l B 8 ¢
(A) Na,COj (B) K,CO4
(C) Cs,CO4 (D) Li,CO;
11  Define natural polymers. Give two examples. 2

qThiceh Sgah! @l TICATST QY| &1 IJEI QAT |

12 On raising the temperature surface tension of liquid decreases, why? 2
Give two factors.

dq S ¥ T B IS TG HH Bl ST &, Fl P &l B QAT

13 What is inert pair effect? What is the consequence of inert pair effect on the 2
oxidation state of Tl and Pb?

Tfiear gv gwme s/ 37 T1 3R Pb @l stierdientor srarenstt X it gva ywmar ot
gf{em T BT § 7

14 (a) Give two reasons for the fact that the first element in each group of 2
p-block exhibits unique behaviour.

(b) Explain why O, exists as gas while sulphur exists as solid.

(a) TT qW & B3 I BT AT 36 p-Ales & TAH I BT TIH dd SAEAT ATER
YR BT B

(b) TN 1F Bl § O b TehT 3@, =l 7 AT BN |

15  Calculate the mass of iron (Fe) which will be converted into its oxide (Fe;04) 2
by the action of 18 g steam on it.

(Atomic mass : Fe =56 amu, O = 16.0 amu, H= 1.0 amu)

AT (Fe) UX 18 g <Tc AT ol STTHihaT i UX e aiergs (Fe;0,) | afaas
T % [T oasdd ST & S i@ B |

(T@] geg| : Fe =56 amu, O = 16.0 amu, H= 1.0 amu)
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16 What is molar volume? How it is related with density? What are the STP 2
conditions at which molar volume is measured?
T ST T Bl & 7 I8 O 9 6T Yo G &iar § ? Jia] Sfade
%! o7 STP ufkRafqal ux AT Sar 2 7

17 Name the polymer which is formed by the polymerisation of 2
2-methyl-1, 3-butadiene. Give the structure of the polymer formed.

2-Afe-1,3-2T8T3T & qgoh | S a1l qgeldh 1 AH Sdq13¢ | I o SEaAd
Bl FE R

18 How will you carry out the following conversions? Give chemical reactions 2
only :
(i) Phenol to 2, 4, 6-tribromophenol
(i1)) Phenylethanoic acid to 3-phenyl ethanol

3y Frefafed SUaXer fhd YR 970 &3 ? had TH™S T9m el S
(i) T F 2, 4, 6-ZETHEBET
(ii) TrTEEudE® o | 3-RhEa Td=e

19 Calculate the mass of photon with wavelength 3.6 A. 2
(Given : Velocity of photon = 3x10% ms~!, h = 6.626x10734 Js)

3.6 A TORE am B B g i B
(Rem gom ® : wre= &1 371 = 3x108 ms~!, h = 6.626x10734 Js)

20 Explain the following reactions with suitable example. Give chemical 4
reaction also :

(i) Kolbe reaction

(i1)) Anti-Markownikoff's addition or peroxide effect.

Frfaiad &1 Ifad ST Y ARAT HifWT R TR Sirifear A1 fakaa:
(i) e aTtufcRan

(i) wiq gepihs FEam ar qeeTeEE que |
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21 (i) What is meant by polyprotic acid? Give two examples of polyprotic 4
acid.
(i1)) Standard electrode potential of metals A, B, C, D and E are given below :

A*[A=-293V,B*/B=+0.80,C**/C=+0.79 V.D**/[D=-237V

and E>*/[E=-0.74 V.
Arrange them in increasing order of their reducing power. Give reason.
(1) SEHIEH! oFd | o1 AT & 7 SEUISHT o7 % & SaTeXdl alfeg|
(i) &gd A, B, C, D iR E % A% 3adgis fava 9 fRu Tu ¥ | s9ar %
SUETE® TR & S6d Y HH H FARIT DI | HIOT IR |

AT/A=-293V,B*/B=+0.80,C**/C=+0.79V,D**/D=-237V

it B /E=-0.74V.

22 (i) An orange-coloured compound ‘A’ of chromium when heated with 4
sodium chloride in the presence of conc. H,SO, gives red vapours of
compound ‘B’. When red vapours of ‘B’ passed into NaOH solution
gives yellow colour solution of ‘C’. Identify ‘A’, ‘B* and ‘C’ and
write the chemical reaction involved in change of A to B.

(i) What is meant by Lanthanoid contraction? Write its one consequence.

(i) wiftEm & e Tran &1 % A ‘A° & ars H,SO, @t SuRafa 9 atfsaw
FARIZS & T TH fopa1 ST & O A1 9T a1t A ‘B a9t @ | 9 AT
‘B’ &l @@t @l & NaOH & faea ® yenfeq &ed & aF 9w 1 &1 difirs
‘C’ FAT ®1 A, ‘B’ 3R ‘C’ 1 TeAE BINTl A ® B ¥ ufkads vEmfe
attiferar fafaq|

(i) wIIgs dpa 9 1 AU & ? 39T Th g farag |

23 (i) The observed and calculated molar mass of KCI is 38.75 g and 75.5 g 4
per mol respectively. Calculate van't Hoff factor.

(i1)) The relative lowering of vapour pressure produced by dissolving 7.2 g of
a substance in 100 g water is 0.00715. Calculate the molar mass of the
substance.

(i) KCI % saaifea 3R qiiepird AidY geam %asT: 38.75 g 8fiX 75.5 g Uia Ard
T I TH BB UGB BT |

(i) 72 g uard & 100 g gl # fooig 7 W IO AN STEEE 9T q9
0.00715 %1 gared &1 WER Foqq M ufieiad Bifg |
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24  Give the reason of the following : 4
(1) Fluorine can not be prepared by oxidation of fluoride ions.
(ii)) Be and Mg do not impart colour to the Bunsen flame.
(iii)) HI is the stronger acid than HF.
(iv) TI" is more stable than TI3™.
Preffad ¥ BT AR -
(i) WIS & W3S oEF & sfiedie el ¥ forfaq &l fpan < dapat 31
(i) Be &R Mg T wamar § Sifvafad 1 81 <o 2|
(iii) HI, HF &' 3e Yaaay o= & ¢ |
(iv) TIT, T & orgen erfies Tome & 2|

25 (a) State Saytzeff's rule with example. 4

(b) Which is more reactive towards nucleophilic substitution reaction?
Haloalkenes or Haloarenes.

Give reason for your answer.

(a) Teow Fag &l SaEXw gftd W il

(b) e T2 UicremaT Sifafshar & Uid -1 eite fopansiia srar €7
AR AT AT
3 ST BT BT AT |

26 Calculate the standard internal energy change for the following reaction 4
at 298 K :

2 H,0, (1) - 2H,0(1)+ 0, (2)
A¢H at 298K for H,0,(1)=-188.0kJ mol™' and

H,O(1)=-286.0 kJ mol ™.

(Gas constant R = 8.314 JK~! mol 1)
298 K o frfafaa siffsnar @1 Aeh Siidiies ol Gie ol iiehierd aitag:

2 H,0, (1) - 2H,0(1) + O, (g)
298K @ w AH, H,0,(1)=-188.0 kI mol™" @i

H,O(1)=-286.0 kJ mol ™.
(| Retiw (R)=8.314 JK! mol™)
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27 (a) Write molecular orbital electronic configuration of O, and O%_ species 6

and predict their magnetic behaviour.

(b) Explain the hybridisation and shape of the following :
XeF, and SF,

(¢) Draw the resonating structures of SO, and O;.

(@) O, 3R OF @i &1 snfvas e ezt gy ofit o
Db TAE bl UIGfeRd hiToT |

(b) Fr=ifiad & Hewtwr 3R ahla & Iwra HIfTT:
XeF, & SF,

(¢) SO, &R O; @I FFAEd W@ Wifay |

28 (i) For the following reaction : 6

C,H, (g)+1,(2) > C,H,L, (2)
the rate equation is -
3

rate = k[C,H, (g)][1, (g)]2

(a) What is the order of reaction with respect to each reactant?
(b) What is the overall order of reaction?

K -E
(i) Derive the relation log L= a_(1_ 1 ., where K and K, are
K, 2303R|T, T,

the rate constants at temperature T and T, respectively.
(i11)) The half life of a substance in a first reaction is 15 minute. Calculate the
rate constant.

() & g aiffea
C,H,(2)+1,(2) = C,H,L, (g)
& T eX F9@r 39 weR ¥ -

3

@ = k[C,H, (@)L (2)]
(®) wds B RH & Gay H arfufear @ @ife w®m T °
(@) eiffspar & qrqul Hife /= & 7
s {L—L} T Y g HIreTe | et K 8 K., arosm
K, 2303R|T, T, : 2
T, &R T, W R Relie ¥
(ili) wem @ife @ Stffohar o qaref o1 otel smge 15 fire 313X Retiss ufkafoa aifeg |

(i) log
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29 For the complex [Fe(en)2 Clz]Cl, identify the following : 6
(Where en = ethane 1, 2 - diamine)
(i) Oxidation state and coordination number of iron
(i1)) Hybrid orbitals and shape of complex
(ii1)) Magnetic behaviour of complex on the basis of CFT
(iv) Its geometrical and optical isomers
(v) TUPAC name of the complex.
(At. No. of Fe = 26)
[Fe(en), CL, |Cl wgw & fau frfafaa @ weam Hifm:
(TEf T en =TAT 1, 2 - SETHA ?)
(i) oI @ STTFHIAIUT STARAT R SUHEHASTT HE&T
(i) Hewia Be® ST FHA bl TR
(i) CFT &% SM4R WX dgd & gEHd a8k
(iv) 3% S iR wehtsta avmad
(v) €Fa &1 o g ul gEr |
(Fe @1 9qTH19] %A = 26)

30 (a) Nitrobenzene undergoes a series of reactions as shown below. Write the 6
structures and names of A, B, C and D in the following sequence reactions:

Sn/HCI NaNO, + HCI CuCl
CeHsNO, > A 273-278K B ¢
CHCI, + KOHJ/A
D
(b) Give chemical test to distinguish between primary, secondary and tertiary

alcohols.

(a) - EZIEH A s 78 we sifforar St o arrar ¥ 1 FrefaRaa emgeen eificramat
¥ A, B, C 3R D & g 3R - fafau:

Sn/HCI NaNO, + HCI CuCl
CcHsNO, A 3978 K B C

CHCI, + KOHJ/A

D
(b) wrafirs, T iR Jaike Uwbeidl # faug & & fou wEmate ahee Sy |
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A ST

1 o{endi ge7-u & Ued gso UX Su SrehHich rasd fored |

2 U YU Bl WA W fb WU % el Oi AT Ul bl Sel &N @A ¥ oA qUH IS b w HuI
Bd T 39 91 B SArd W BT o o W Hidp w9 H )

3 SO-gRaw ¥ qeam-fag g sruan fidse el % stfafiad wel o orggevie faes 1 wdianef @l erirg
SEAT SR

4 3O IAX—YRABT U UA-US &l die we@r 65/0SS/1, de-[A] fod |

5

(®) WU paw /s Aregw H 71 T f, afy onw AR @ A & g fper wa wwr ® wOX <
qhd §

AR, AU, HIHR, Twpa oiT R
HuaT ST-—gRad 9 fou 7o S # fod i ema few won ¥ s fe w2

(@) afs oy & ud ooy & arfafiea frer o wror & S f@d & a1 w9 &l gue™ ® 89 g
Ffeat | et @b e Baw sy ERi
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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  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,

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



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 |

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



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

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



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

65/0SS/1-313-A | 7 % [ Contd...



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

65/0SS/1-313-A | 8 % [ Contd...



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

65/0SS/1-313-A | 10 % [ Contd...



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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A ST

1 o{endi ge7-u & Ued gso UX Su SrehHich rasd fored |
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SEAT SR
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(®) AU paw /s Aregw # 71 T f, afy onw AR @ A & g fper wa W ® wOX <
qhd §

AR, AU, HIHR, Twpa oiT R
HuaT ST-—gRad 9 fou 7o S # fod i ema few won ¥ s fe w2

(@) afs oy & ud ooy & arfafiea frer o wror & S f@d & a1 w9 &l gue™ ® 89 g
Ffeat | et @b e Baw sy ERi
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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 |

65/08S/1-313-C | 6 % [ Contd...



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)

65/08S/1-313-C | 12 %
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