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General Instructions :
(i)  All questions are compulsory.
(ii) Q. no. 1 to 5 are very short answer questions and carry 1 mark each.
(iii) Q. no. 6 to 10 are short answer questions and carry 2 marks each.
(iv) Q. no. 11 to 22 are also short answer questions and carry 3 marks each.
(v) Q. no.23is avalue based question and carry 4 marks.
(vi) Q. no. 24 to 26 are long answer questions and carry 5 marks each.

(vii) Use log tables if necessary, use of calculators is not allowed.

1. H;PO, ™! &Rl T ¢ ?

What is the basicity of H;PO, ?

2. T3 T At 1 A WL, A fArEy

N02\©: OH
NO,

Write the [UPAC name of the given compound :

N02\©: OH
NO,

3. T I H B S 2 AR AT ek § BT ST T 2

CH;
|

CH3 - CH, — Braan CH3 —? - CH3
Br

Which would undergo Sy2 reaction faster in the following pair and why ?

CH;
|

CH3 - CH2 —Brand CH3 - ? - CH3
Br
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4. BaCl, 3X KCI # ¥ S FUTHE =] alcl HIATZE! Tt H @had A THERTC &1 &
FHAT 2 HRIT T | 1

Out of BaCl, and KCI, which one is more effective in causing coagulation of a
negatively charged colloidal Sol ? Give reason.

5. 39 AMTes G FAN B EH Y T cep Teh AT € AR X aqshernd s & 1/3a
TR BRAT & 2 1

What is the formula of a compound in which the element Y forms ccp lattice and
atoms of X occupy 1/3™ of tetrahedral voids ?

6.  GoHHUT dcd ST & 2 HhHUT deell Wi g forgiuarat i feifEy | 2

What are the transition elements ? Write two characteristics of the transition elements.

7. () W [Cr(NH;),Cly(en)|Cl (en = ethylenediamine) 1 SMEFUTH. W
liglicel
(i) 7 iy %1 g7 fafau
U TUHTEATESIE2-0-hiaTee (I11). 2
(1)  Write down the [IUPAC name of the following complex :
[Cr(NH;),Cl,(en)]CI (en = ethylenediamine)

(i1)  Write the formula for the following complex :

Pentaamminenitrito-o-Cobalt (III).

8. To= sfwichanat § wgery S1WehRe o AT ST : 2
Name the reagents used in the following reactions :

?
() CH,-CO-CH,——> CH, - CH - CH,
|
OH

?
(i) C¢H, - CH, - CH;——> CH; - COOK*

9. 3ce W ¥y faae @ o1 10 € 2 U Se1ed0T ST | T o & ol
A HE e #= e 2

What is meant by positive deviations from Raoult’s law ? Give an example. What is
the sign of A . H for positive deviation ?

A/OR
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9. TURTERETE F AR FIT | TSeE T ¥ AT faae ¥ e TR [6E TR 6
i1 & 2 Ueh 3S0T JI19Y |

Define azeotropes. What type of azeotrope is formed by positive deviation from
Raoult’s law ? Give an example.

10. (a) ToooR FARES & ol faeras & Torge etaae | et W e Sfshand giet € -

Ag*(aq) + e —— Ag(s) E°=+0.80 V

1
H*(aq) + e —— §H2(g) E°=0.00 V

STk T TEa oigels favd (E°) & AT & 3UR W heis W e Ak =
TTET & 37 /7 2

(b) I HATR TTCThaT ! ARG FHIST | {7 298 ot ATcthal K0T % He & ard
F HT T A & ?

(a) Following reactions occur at cathode during the electrolysis of aqueous silver
chloride solution :

Ag*(aq) + e —— Ag(s) E°=+0.80 V
1
H*(aq) + e —— §H2(g) E°=0.00 V
On the basis of their standard reduction electrode potential (E°) values, which

reaction is feasible at the cathode and why ?

(b) Define limiting molar conductivity. Why conductivity of an electrolyte solution
decreases with the decrease in concentration ?

11. a={9 & 49 g § S=Tgsh 31T 1 3.9 g Fo W f&lih T 1.62 K 1 3a-HT & 51 € | I
T R T IR BT 3R (e o TTer st AN]foRT SifSTT (FIOT & faefen)

(e T S=fis TS I HIet S = 122 g mol!, 3= % Tt K= 4.9 K kg mol ™)

3.9 g of benzoic acid dissolved in 49 g of benzene shows a depression in freezing point
of 1.62 K. Calculate the van’t Hoff factor and predict the nature of solute (associated
or dissociated).

(Given : Molar mass of benzoic acid = 122 g mol"!, K, for benzene = 4.9 K kg mol™!)
56/1/1/D 4
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12. ()
(i)
(iii)
(D
(i)
(iii)

f51ep % aRehYor o 6t fafy & e ST FagTea eidT & SHepT Wb it |
IO o Teshor # fafetent st s/ wftveht eiett € 2
TR e T [a8]5 T g &1 B &9 & ? 3

Indicate the principle behind the method used for the refining of zinc.

What is the role of silica in the extraction of copper ?

Which form of the iron is the purest form of commercial iron ?

13. HieR §99M 27 g mol™! & WY UH dcdd HR owg 4.05 x 1078 cm aTelt U Hfah IS

A FA € | AR T 2.7 g emi > &, A HRfeieh Fe Het 1 WeT F=1 ¢ 2
An element with molar mass 27 g mol™! forms a cubic unit cell with edge length
4.05 x 108 cm. If its density is 2.7 g cm™, what is the nature of the cubic unit cell ?
14. (a) o9 3 =0 FF FHGT 2
(i) IS THEA I 0T UiReAEe Heper Afuw € |
(i) AT YY1 AT Tt & |
(b) 1= TEHHOT T gOT HIT 3
2MnO, + 6H* + 5NO, —>
(a) How would you account for the following :
(1)  Actinoid contraction is greater than lanthanoid contraction.
(i1) Transition metals form coloured compounds.
(b) Complete the following equation :
2MnO, + 6H* + 5NO, —>
15. (i) s [PY(NH,),Cl,] % SHdE FHedd s SRfEd iy |
(i) el wies fagT= % SR W Ak A < P 8l & d* &1 oA fomam forfay |
(iii) R [Ni(CO),] 3T FHOT 3T T=HE Wi Ay | (TH. Ni = 28) 3
()  Draw the geometrical isomers of complex [Pt(NH;),Cl,].
(i)  On the basis of crystal field theory, write the electronic configuration for d* ion
if A <P.
(iii) Write the hybridization and magnetic behaviour of the complex [Ni(CO),,].
(At.no. of Ni = 28)
56/1/1/D 5 [P.T.O.
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16. = 97 & 25 °C W emf TR i
Fe | Fe?*(0.001 M) Il H¥(0.01 M) | H,(g) (1 bar) | Pt(s)

E°(Fe?* | Fe) =-0.44 V E°(H* | H,) = 0.00 V

Calculate emf of the following cell at 25 °C :
Fe | Fe2*(0.001 M) Il H*(0.01 M) | H,(g) (1 bar) | Pt(s)
E°(Fe?* | Fe) =-0.44 V E°(H*|H,) = 0.00 V

17. 7= etaies & for sror e
() TESIET % 9% IHEl ST & ST € |
(i) o ORI QieT T 3TUeT SaEtal TieT 3T T el & |
(iii) ST &R ThH FRT STHIAT ST ST & a9 CO ol 5T [T a9 Bl € |

Give reasons for the following observations :
(1)  Leather gets hardened after tanning.
(1)) Lyophilic sol is more stable than lyophobic sol.

(i11) It is necessary to remove CO when ammonia is prepared by Haber’s process.

18. 1 SgeTohl & UheTohl o ATH & IAh! T foAf@u :
(i) AFAH-6, 6
(i) PHBV
(i) e
Write the names and structures of the monomers of the following polymers :
(i) Nylon-6, 6
(i) PHBV

(ii1)) Neoprene

19. T9=1 Affspansti & STRT bt Ut ST
(i1) KOH/Glycol, A

?

CH,4

NaOH/I
(i) CgHs—CO—CH, M oy
NaOH/CaO

A
56/1/1/D 6
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Predict the products of the following reactions :

?
CH, (11) KOH/Glycol, A
NaOH/I
(i) CgHs—CO-CcH, M sy
NaOH
(iii) CH,COONa 20 A/ ©9.,
20. =1 TR0 3T FH HAA 2
(i) T P U §
(il)  THOF-2-3fiet sl 2-OfeTsiig-2-31eT o
(ili) UM @ BT § 3

How do you convert the following :
(i)  Phenol to anisole
(1)) Propan-2-ol to 2-methylpropan-2-ol
(i) Aniline to phenol
I9ar/OR

20. (a) T artafspan =i fspan-faty =i fafau -
H+

2CH,CH,0H —— CH,CH, - O — CH,CH,
(b) AfcAtafers e & TR H Wiy GHIH0T & fafEn | 3

(a)  Write the mechanism of the following reaction :

H+

2CH,CH,0H —— CH,CH, - O — CH,CH,

(b)  Write the equation involved in the acetylation of Salicylic acid.

21. () T 99 P SIS ¢ : WL, A, Had, Thd ?
(i) IRER WA 3R MeATHR W= | T 3R & 2
(iii) sreat H T faaifm =t sHt o HROT &gt H HEdT &1 Sl & 2 3

(1)  Which one of the following is a disaccharide : Starch, Maltose, Fructose,
Glucose ?

(1))  What is the difference between fibrous protein and globular protein ?

(i11)) Write the name of vitamin whose deficiency causes bone deformities in children.
56/1/1/D 7 [P.T.O.
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22. =1 % $RoT W
(a) t-fect SIATES T 3TUeT n-Sqfeet FHES 1 Fereih ST el € |
(b) (e o= e Mitehg € |

(c) TMIHERT Do STfsRarsti & Ui ST I WisHadr ag St § 3T o/p TrSieH
T AT I (-NO,) SUre &t |

Give reasons :

(a) n-Butyl bromide has higher boiling point than t-butyl bromide.

(b) Racemic mixture is optically inactive.

(¢) The presence of nitro group (-NO,) at o/p positions increases the reactivity of
haloarenes towards nucleophilic substitution reactions.

23. UH UGE Wl & WA S TF F UH AR HT SESH BT 3K SHH S g &
MITEhT TT SR Thedl o RIIell i STHET har 3R Fea- et seai § Hede qan
ST ST ST % e & TR fave W feanfamet e | s vt e o et &
TE gC W UET W Uiy oAl S SR @egade ued S gu, o, g FY Suered
FET ST | A & Shell § WA Tl o 98T Jedi i Y °6S i ARING Haid
FE A | T2 AR % qwar o T A U WA HT i1 R 3R @ - ae &
WA | ST GUR g ¢ |
IURRT i UG o 1% 15 o 3T BT :

(i) ot T gRT fohT godt (FH T HE ) T ST T E 2

(i) U Tl o w9 H 34 foaua § 219 H Sk et 2
(ili) SN~ Re T & ? Teh SITERVT SIS |

(iv) TERH & IUFNT [ 32 g qe1e AT 0T | & Wik i & 2

Mr. Roy, the principal of one reputed school organized a seminar in which he invited
parents and principals to discuss the serious issue of diabetes and depression in
students. They all resolved this issue by strictly banning the junk food in schools and
to introduce healthy snacks and drinks like soup, lassi, milk etc. in school canteens.
They also decided to make compulsory half an hour physical activities for the students
in the morning assembly daily. After six months, Mr. Roy conducted the health survey
in most of the schools and discovered a tremendous improvement in the health of
students.

After reading the above passage, answer the following :

(1)  What are the values (at least two) displayed by Mr. Roy ?

(i)  As a student, how can you spread awareness about this issue ?
(ii1) What are tranquilizers ? Give an example.

(iv) Why is use of aspartame limited to cold foods and drinks ?

56/1/1/D 8
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24. (a)

(b)

(a)

(b)

24, (i)
(ii)
(iii)
(iv)

v)

(1)

(i)

(iii)

(iv)

v)

56/1/1/D

=7 % FROT I g T HIFT
(i) HF ¥ HI ! 3% 37A1g @ 9gar € |

(i) AR 3R Tow & g 3 Faa-ieh & o9 581 3T & |

(i) TEISH U=TEeTES Tl T e |

=7 Bl =T SRfEd iy :
(i) CIF,
(i) XeF, 5

Account for the following :
(i)  Acidic character increases from HF to HI.

(i1) There is large difference between the melting and boiling points of oxygen
and sulphur.

(1i1) Nitrogen does not form pentahalide.
Draw the structures of the following :
() CIF,
(i) XeF,

JYaT/OR
FRERRY H1 i el 31 9ised & 3 i 2
QRN S wH TSI U & 3191 o T i fFeer & 2
Cl, 1 ST F, St 3Te forier Tied &7 i ¢ 2
AR § STaeied & o dot § 7 o ford fhe 3egpte 19 1 wEnT feRar S
g7
=7 HIERROT BT T HIT

XeF2 + PF5 —_— 5

Which allotrope of phosphorus is more reactive and why ?

How the supersonic jet aeroplanes are responsible for the depletion of ozone
layers ?

F, has lower bond dissociation enthalpy than CI,. Why ?
Which noble gas is used in filling balloons for meteorological observations ?
Complete the equation :

XeF2 + PF5 —_—
9 [P.T.O.
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25. 3] Y C,H,ON & U WHeH AN ‘A’ el o T % STAR T SA0sHar @et aar
& | f7=1 sfpareTi | A, B, C, D 3R E & TeAE [y

Br, + KOH NaNO, +HC/ CHyCH,0H

273 K

> C

(C,H,ON) A C H.NH
7 6-°5 2

CHC/, + NaOH KI

\ 4 v
D E

An aromatic compound ‘A’ of molecular formula C;H,ON undergoes a series of

reactions as shown below. Write the structures of A, B, C, D and E in the following

reactions :

Br, + KOH NaNO, +HC/ CHyCH,0H

273 K

> C

(C,H,ON) A C H.NH
7 6-°5 2

CHC/, + NaOH KI

YAT/OR
25. (a) ST9 UFCIH FeT SehRERT o AT STAIHAT YT & a9 G ST hl T (AT

(i) Br,s

(i) HCI
(i) (CH,CO),0 / pyridine
(b) 7 I 3% FrEEIE & T S | fofan
C,H,NH,, C,H;OH, (CH,),N
(c) T Aifirept & 7 & vgae A & o1 Tk T TEEeE S i

(CH,),NH 3% (CH;);N

56/1/1/D 10
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(a) Write the structures of main products when aniline reacts with the following

reagents :
()  Br, water
(1) HCI
(i) (CH;CO),0 / pyridine
(b) Arrange the following in the increasing order of their boiling point :
C,HsNH,, C,H;OH, (CH;);N

(c) Give a simple chemical test to distinguish between the following pair of

compounds :

(CH,),NH and (CH,),N

26. ST foerad | AU THRE o STot-2Tuee o ol e afkoms o g2 o
t/s 0 30 60

[CH;COOCH;]/mol L! 0.60 | 0.30 | 0.15

(i) oo % g8 U 930 wom Hife AMTHaT & AR § Tl STol S JiFT (@R Tl

T
(i) T9F 30 ¥ 60 AHUS & o= AHAT I ST T INHA DT |
(feram T ¥ log 2 = 0.3010, log 4 = 0.6021) 5

For the hydrolysis of methyl acetate in aqueous solution, the following results were

obtained :

t/s 0 30 60

[CH;COOCH;]/mol L! 0.60 | 0.30 | 0.15

(1)  Show that it follows pseudo first order reaction, as the concentration of water

remains constant.
(1)) Calculate the average rate of reaction between the time interval 30 to 60 seconds.
(Given log 2 = 0.3010, log 4 = 0.6021)

ar/OR

56/1/1/D 11 [P.T.O.
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26. (a)
(b)
(a)
(b)
56/1/1/D

Th AYFMNA+B—>PH R TITEE

g = k[A] [B]?

(i)  afE B T QIEUT &1 AT Y (54T ST T SAITHAT St 5T hd WA BRI 2

(i) Al A Sgd tees o | Hisg & at Sfsran it Fet il 1§ 2

T UIT Hife STHAT 50% T & 7 30 fae oiet € | 39 Safhar ® 90% T e |

S AT TSGR TNeheT ity |

(log 2 =0.3010)

For a reaction A + B—— P, the rate is given by

Rate = k[A] [B]?
(i)  How is the rate of reaction affected if the concentration of B is doubled ?

(i)  What is the overall order of reaction if A is present in large excess ?

A first order reaction takes 30 minutes for 50% completion. Calculate the time
required for 90% completion of this reaction.

(log 2 =0.3010)

12
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