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General Instructions :

Read the following instructions carefully and follow them :

(1) This question paper contains 33 questions. All questions are compulsory.

(it)  This question paper is divided into five sections — Section A, B, C, D and E.

(iit)  Section A — questions number 1 to 16 are multiple choice type questions. Each
question carries 1 mark.

(tv) Section B - questions number 17 to 21 are very short answer type questions.
Each question carries 2 marks.

(v)  Section C — questions number 22 to 28 are short answer type questions. Each
question carries 3 marks.

(vi) Section D — questions number 29 and 30 are case-based questions. Each
question carries 4 marks.

(vii) Section E - questions number 31 to 33 are long answer type questions. Each
question carries 5§ marks.

(viii) There is no overall choice given in the question paper. However, an internal
choice has been provided in few questions in all the sections except Section A.

(ix) ~ Kindly note that there is a separate question paper for Visually Impaired
candidates.

(x) Use of calculator is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark
each. 16x1=16
1. Which of the following transition metal ion is not coloured ?

(A) Cu’

(B) Ni*

© Co*

(D) V3
2. Which of the following solutions will have the highest boiling point in

water ?

(A) 1% KCl

(B) 1% glucose
(C) 1%urea
(D) 1% Ca012

56/7/1 #3# P.T.O.
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e

A Hy™®
B) 0,7
(©) SO0,%®
(D) SOo;7E

4. ﬁmﬁ%ﬁaﬁ@ﬁ%%&%m%mmaﬁmﬁm‘mf@a)mﬁ
TGRS ?

- A) InkINTHTA

(B) l—nTE:aﬂtT%uw
(©) Ink3 ,—}‘— & HeT

(D) T sl yoe
Ink T

5. fraffad § F $9-1 E, % S0 041 69 st St e SUpRdt % S R

frefq w@re ?
_Ea
(A) RT

B) e Ea/RT

© et"e/RT

+E
D ~a
D) =
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During electrolysis of dilute H,SO,, using platinum electrodes, the gas

evolved at the anode is :

(A) H,gas
(B) O,gas
(C) 80, gas
(D) SO5gas

The activation energy (E,) of a reaction can be determined from the slope

of which of the following plots ?

(A) Inkvs.T

B) l_r’zI‘E vs. T

1
k vs,—
C) Inkvs T

T 1

D ——vs.
D) lnkVS T

Which of the following represents the fraction of molecules with energies

equal to or greater than E, ?
-E
A —a
(A) BT

B) e Ea/RT

©) e Ea/RT

+E
D —_a
(D) —

#5# P.T.O.
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6. < T Ui [Co(NHg)gClgl % 61T AgNOg Torcra @ ST o P e SR,

a5 AT AgCl ¥ il h G R :
Aa o0
® 1
©c 2
(D). 3

Jae?
(A) 2-SRsg
(B) 1-Simrsged

©) 2-Fmi-2- AR
D)  2,2-STERRIE- 1A

g, affsea
R—OH+Na —> RONa* + 5 Ho® .
g & i YR AR
(A) A
B) &
(C) e
(D) A

9. Tymram, $Hid, CSy ¥ Bry & drd TR e ST R :
(A)  2,4,6-ZESHIGHIS
(B) p-RHEIGH
(C)  o- 3R pHHIBH
(D) 24-SEFHGHE

|

3+
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6. The number of moles of AgCl precipitated when excess AgNOg solution is
mixed with one mole of [Co(NH3)3Clg] is :

A 0
B) 1
€ 2
D) 3

7. Which of the following haloalkanes react with aqueous KOH most rapidly
by Sy1 reaction ?

(A)  2-Chlorobutane

(B) 1-Bromobutane

(C)  2-Bromo-2-Methylpropane

(D)  2,2-Dimethyl-1-Chloropropane

8. The reaction

R-OH+Na —> RO Na* + —;—H2 @

suggests that alcohols are :

(A) Acidic
(B) Basic
(C) Neutral

(D) Amphoteric

9. At low temperature, phenol reacts with Bry in CSj to form :
(A)  2,4,6-tribromophenol
(B)  p-bromophenol
(C)  o-and p-bromophenol
(D) 2,4-dibromophenol

56/7/1 #74# P.T.O.



10. S URehet STRSTSE T AT & Jrcafies SAmieE & aryr AffaRa forem smar 2,

CERIC R R

(A) e W

(B) = ST S0l
(©) - Taclrrs Wi

(D)  wfie WA

11, 9 3 X fergent sifirmts & arer srfifsman tar & a9 aied Sce A H faeia 1 |
Qdﬁ‘X’%:
(A) CHg-NH,

(B) (CHgsNH

12.  o-RfTE SEAT Hohd Ll 2 :
(A) WA srafies G
(B) I ol fadiaeh da=T
(C) W i gefiren wEAT

(D) e hl =k G
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product obtained is :

‘ (A) Tertiary amine

(B) Quaternary ammonium salt
(C) Secondary amine

(D) Primary amine

soluble in alkali. The amine X’ is :
(A) CHg-NH,

(B) (CHj)oNH

12. o-helix structure refers to :
(A) primary structure of protein
(B) secondary structure of protein
(C) tertiary structure of protein

(D) quaternary structure of protein

56/7/1 #9#

| 10. When alkyl iodide is treated with large excess of ammonia, the major

11. An amine X reacts with Hinsberg reagent and the product obtained is
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14.
15.
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17.
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For Questions number 13 to 16, two statements are given — one labelled
as Assertion (A) and the other labelled as Reason (R). Select the correct
answer to these questions from the codes (A), (B), (C) and (D) as given
below.

(A)- Both Assertion (A) and Reason (R) are true and Reason (R) is the
correct explanation of the Assertion (A).

(B) Both Assertion (A) and Reason (R) are true, but Reason (R) is not
the correct explanation of the Assertion (A).

(C) Assertion (A) is true, but Reason (R) is false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A): A mixture of o-nitrophenol and p-nitrophenol can be
separated by steam distillation.

Reason (R):  o-nitrophenol is steam volatile due to intermolecular
hydrogen bonding.
14. Assertion (A) : Cooking time is reduced in pressure cooker.

Reason (R): Boiling point of water inside the pressure cooker is
elevated.

15. Assertion (A): Actinoids show irregularities in their electronic
configurations.

Reason (R): Actinoids are radioactive in nature.
16.  Assertion (A) : Vitamin K can be stored in our body.
Reason (R): Vitamin K is a water soluble vitamin.

SECTION B

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

18. State a condition under which a bimolecular reaction is kinetically first
order reaction. Give an example. For which type of reactions, do order

and molecularity have the same value ?

- ANAANAANAANAAAAAAA,
56/7/1 #11 # P.T.O.



19. (%) TFA [Phlen)sCly>* 1 TUPAC Tm faflw | s dger & 38 onfirdta

FHTEE ol G SIS ST ST STEUieh ¢ | 2
JHIAT
@ () Frefiad swaeeEse @i s fafe
= ECOCIE AT AEI e 8D L BENINESS
Gi) "B [Co(NHg)s5(NOICly & il o i [UPAC
fetfee | 1+1=2

00, eirtisg iR g sifife & i srfufmeie w € § 2 denedH
3 siteit. e JU-RufE! o AT (- NOy) @ug i sufeufa S7eht Anfrsherfy st

arfrframait 3 wf stirfsRmeiicaT < i seT adl 8 2 2
21. DNA ¥ 3 o9 9 7 2R, g T TR F T & € | §Harsy | DNA %
SA-SAqE T TR T AT IS S 2 2
Qus T

99. 03 g UEfew 7T (I F2WH = 60 g mol ) 30 g S # Hiem W fawin |
0-45°C T SFaE BT 2 | AR 7 frerr  fda s @, @ St i giawd S
gfhietd shifor | 3

R 3fi & R K = 5:12 K kg mol )

23. (%) W 30§ W U 1 AW faftan | 38 4 & TS 3R FNE |Wan
et arfufiramd faRae ste =g ST § ST 2 | 3
ST

@) e BT B NaCl % siefta fem % foga-see & Seie @ Hy 10
S VTS W Cly, e Seafsla it Bt 2 | wwr Sfsifsha fofa | 3

T d: By N =271V, By o =- 083V,

E -+136V, E° = +1.23V)

C12 /12C1~ H+ /02 /H20

AAAANAANNNAANANANANANA,
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19.

20.

21.

22,

23.

56/7/1

(a) Write the IUPAC name of the complex [Pt(en)zCl2]2+. Draw the
structure of geometrical isomer of this complex which is optically
inactive. 2

OR

(b) @) Write the formula of the following coordination compound :

Pentaamminecarbonatocobalt(II1)chloride

(ii)  Write the IUPAC name of the linkage isomer of the complex
[CO(NH3)5(N02)] Clz 1+1=2

Why are haloarenes less reactive towards nucleophilic substitution
reaction ? How does the presence of nitro (-NOy) group at ortho- and
para-positions in haloarenes increase the reactivity towards nucleophilic
substitution reaction ? 2

The two strands in DNA are not identical but complementary. Explain.
What products would be formed when DNA is hydrolysed ? 2

SECTION C

0-3 g of acetic acid (Molar mass =60 g mol ?) dissolved in 30 g of benzene
shows a depression in freezing point equal to 0-45°C. Calculate the
percentage association of acid if it forms a dimer in the solution. 3

(Given : K¢ for benzene = 5-12 K kg mol ™)

(a) Write the name of the cell which is generally used in inverters.
Write the reactions taking place at anode and cathode of this cell,
when it is in use. 3

OR

(b)  Explain why electrolysis of an aqueous solution of NaCl gives Hy
gas at cathode and Cl, gas at anode ? Write overall reaction. 3

(Given : By Na==271V, By o =-083Y,

E, _=+136V, E° =+12
a 20 =+ 1.36 V, H/0,/HL0 +1.23V)

#13 # P.T.O.
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foom AT W, NoOs (@) 3 o HiFE 3 ATy feraerT (3Tee) W FrefRad S

24.
T gL - 3
2NoO5(g) — 2N504 (g) + Oz (8)
4. /s | Fd&s/atm
1 0 05
2 100 0625 |
37 feerties wlfora hifsTe |
[Rem e ® : log 2 = 0:3010, log 10 = 1]

95. anfas gF C4Hyl F1 HIS M (A), St T T A dess ¥, Yeeieiel
KOH%waﬁﬁwmmaﬁm(B)ém%lm(B), HI 3 @ sifufsean Fth
ﬁﬁiﬁ(C)iﬂT%Gﬁ(A)?ﬂW%IW(A),{WéﬂIﬁmﬁﬁNa T |
srffia s 8, as I8 At (D), C@ﬁm%,sﬁwﬁﬁ%ﬁﬁm%ﬁmmﬁ:a
sTeEe $ aifeaw & a9 SffE ¥ A E | (A), B), (©) 3R (D) & TN
fafaw | mﬂtﬁwmw?ﬂﬁiﬁ (A), W@KOH%WBTBIW
FATR 3

26. ﬁmﬁ@awﬁm@%mﬁaﬁmﬁwz 3x1=3

OCH,
h) ©/ +HI ——

OH

(@) + W HNO3 _

MgBr

H*/H,0
@ O/ + HCHO ———=—>
WWA/V\N
56/7/1 #14 #
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25.

26.

56/7/1

The following data were obtained during the first order thermal

decomposition of N5Oj5 (g) at constant volume :

2N205 (g) —> 2N204 (g) + 02 (g)

S.No. Time/s | Total Pressure/atm
1 0 05
2 100 0-625

Calculate rate constant.

[ Given : log 2 = 0-3010, log 10 = 1]

A compound (A) with molecular formula C4Hgl which is a primary alkyl

halide, reacts with alcoholic KOH to give compound (B). Compound (B)
reacts with HI to give (C) which is an isomer of (A). When (A) reacts with
Na metal in the presence of dry ether, it gives a compound (D), CgHig,

which is different from the compound formed when n-butyl iodide reacts
with sodium. Write the structures of (A), (B), (C) and (D). Write the

chemical equation when compound (A) is reacted with alcoholic KOH.

Write structure of the products of the followiné reactions :

3
(a) ©/ +HI —

OH

(b)

MgBr
H+/H20
(e + HCHO ————=

+ conc. HNO3 ——

#15 #
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28, D i Frefiifiad % ar subr e

)

Fesiige 3T ShISe-shreed TR & e 8 |

HCN ¥ W % ufdt CH3CHO I gemt § HCHO it safsifshansfiar
TR |

FEERTE 3 & SR 9UE F €Y g e W I T hil W
wﬁ%%amﬁ«mmmﬁaﬁm%&msﬁ%ﬂa%mqﬁ
TGIadr e |

HCN @) Brodd @M (CH3CO)20

RCLER>)

AEfRTRad T97 a-STHTRT T & | 3G ] SATaH 9igT SR 19T 78 391 o SR T |

29. Tweel @ Rigid (CFT) Suweddnm et # foremm el arg wEvyemH %
4 1 St S gar T e e g6t % e (el @t g e Jed
U 3 ETT SR 1) R TR B | v et & e gelet foheeet &e i d-meht
% forre & fafirr saagties fomme T B9 ¥ | Sqherhi dewisH am o foa
T, d-ereh] o1 foaTe STCHThIT T § FH BT 1 |
frferfaa st o S i

(%)

@)

@)

)
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CFT % TR W, §ugisy % dper [Ti(Hy0)6lCl; T it 2 & | &t
[Ti(H40)g] Cly 3 TRH T T AT BT @ ? 0T i |

[ oATo] AT - Ti = 22 ]

() freadrueassiane?

HAYAT

Gi) A, 3T P (T Isil) % SR T, 31T Jaiet &7 e i goiet &
forTre & TeT 0 AT H RIS 2
3T SrershuT SeReTehid e ELG RS E R IR=CAS IR

#16 #
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27.  Give reasons for the following : 3x1=3

(a)  Benzoic acid does not undergo Friedel-Crafts reaction.
(b) HCHO is more reactive than CH3CHO towards addition of HCN.
(¢c)  Vinyl group directly attached with carboxylic acid should decrease

the acidity of corresponding carboxylic acid due to resonance, but
on the contrary it increases the acidity.

28.  Write the reaction of D-Glucose with the following : 3Ix1=3
(a) HCN (b)  Bry water () (CH3CO),0
SECTION D

The following questions are case-based questions. Read the case carefully and
answer the questions that follow.

29. The Crystal Field Theory (CFT) of coordination compounds is based on
the effect of different crystal fields (provided by the ligands taken as
point charges) on the degeneracy of d-orbital energies of the central metal
atom/ion. The splitting of the d-orbitals provides different electronic
arrangements in strong and weak crystal fields. In tetrahedral
coordination entity formation, the d-orbital splitting is smaller as
compared to the octahedral entity.

Answer the following questions :

(@) On the basis of CFT, explain why [Ti(HyO)gIClg complex is
coloured ? What happens on heating the complex [Ti(Hy0)g]1Cl3 ?

Give reason. 2
[Atomic no. : Ti = 22]
(b)) @ What is crystal field splitting energy ? 1
OR

(b) (i) On the basis of A, and P (pairing energy), how can you
differentiate between a strong field ligand and a weak field

ligand ? 1
(¢c)  Why are low spin tetrahedral complexes rarely observed ? 1
N NAANNVNNVAANAAAANANANN
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30.

31.

56/7/1

AT T AuTES, TS, s, A1 ANE, AR ¥ A E | T TEGIS AT
et et § R 3 sitfi Tor seTfer B ¥ | Yeerer AT A Soed @,
ffm qur H-steiee i Wiew e et § siwenfia swifEe g %
orTfireer arutq TR 1 ST o € | Yferer Wi ST 1 go § v SR
M E | O e SERT % FOT, STl o Gy SR T au S €
AR wau, SRR wE, i s & it g st
R T X AR BATSS, WSS, iTer 3R Tl sHTd & |
FrfrRaa gt & sw Ak
(@) AT FrfeTRa T EUTROT S A T ?
() T o E A
(i) TRTEZEE ¥ 1-YHA
@) AR ot ger 8 U 1 pKj, 7T Sl F S ?
M () FreRad @ sl frere § ST e wwed F sed ge s |
safiera Hif :
CHj3 - NHy, (CHg),NH, (CHg)gN
SRl %~
M G Freafafes sifuferd A i B i g A

HNO
CetlsNO, —F/HCL, A -2 B

Q|us e

@ ) frefaRed s seordiag:
aQ e # fag ES A AARIF RUCHS 8, SEfh

Mn2*/Mn
E;{n&/m%mmawél
(D) freirs et STeereil 1 J6a TWE auid & |
(III) HshHT LT o 3o eI BIa & |

#18 #
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30. Amines are usually formed from amides, imides, halides, nitro

compounds, etc. They exhibit hydrogen bonding which influences their
physical properties. In alkyl amines, a combination of electron releasing,
steric and H-bonding factors influence the stability of the substituted
ammonium cations in protic polar solvents and thus affect the basic
nature of amines. Alkyl amines are found to be stronger bases than
ammonia. Amines being basic in nature, react with acids to form salts.
Aryldiazonium salts, undergo replacement of the diazonium group with a
variety of nucleophiles to produce aryl halides, cyanides, phenols and

arenes.
Answer the following questions :
(a) How can you convert the following ? 2

(i) Ethanoic acid to methanamine

(ii) Propanenitrile to 1-aminopropane

(b)  Why is pKj, value of aniline more than that of methylamine ? 1
(c) 1) Arrange the following in increasing order of their basic
strength in aqueous solution : ) 1
CHz - NHy, (CHg)oNH, (CH3)sN
OR
(¢) (1)  Give the structures of A and B in the following reaction : 1

LY
L

Fe/HCl HNO
CGH5N02 = > A 973 I?

SECTION E

31. (@) @) Account for the following :

(I)  The E;\dn% M value for manganese is highly negative,
whereas Ey 5, ., is highly positive. 1

(IT)  Actinoids show wide range of oxidation states. V]

(ITI) Transition metals have high melting points. 1

— ANNANINANANANNAAANNAANAY
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(ii)

FrferRae ST THRTO 1 01 shifTC ;
I  5S052 +2MnO, +6H" —— 1
1) 2MnO, +H,0+I7 —— 1

AAT

frfafaa gt & I AT : 5x1=5

(1)
(ii)
(1i1)
(iv)
(v)

1)

(ii)

3 Soft 3 A a3 A SR R T S T Hrh ST E |
mno4aﬂtK2Mno4ﬁﬁﬁ=r-maqﬁtaaﬁa%aﬂtaﬁ?

e ST 1 1S T aiom fife )
wﬁwmﬁmqﬁﬁmﬁﬁz%&w@?
ﬁmmﬁﬁmaﬁwﬁwmﬁaﬁmmﬁﬁaﬁm
7 ot affadter <Y e AT F el § 2

C5H100mﬁamagaarﬁ§m?ﬁaﬁaﬁm(mwﬁﬁmﬁskm
gﬁﬁmy@ﬂw%lmﬁmﬁmmaﬁaﬁ:

M i sffEraiard ) .

(II) v SRR Y ST T & ST gEH T o e € |
(IT) &FTeH STTSIG M Ter i € |
frefefiaa § aftafera s fafeg :

)  oEE HTEE

(In  ere Atferan

CPE

N NN~

frerfaRaa weai & s AT : 5x1=5

@)
(i)

A9t o Ao e A @ SR |
Sefierrisee § @ — NH, 998 31 & W F9¢ Th — NHy ¥ &
SefiepratsiiT forcart i SR B 3 | e i |

(iii) A9 CATE T T 3-5@@3{&@@?13%&@?#& ?

AANAAAAAAANAAAANANNA

# 20 #
==



(b)

32. (a)

(b)

56/7/1

@(ii)  Complete the following ionic equations :

(D 5804 +2MnO, +6H" — 1
(II) 2MnO4 +H,O+IT —— 1
OR
Answer the following questions : 5x1=5

1) Name two elements of 3d series for which the third
ionisation enthalpies are quite high.

(i)  Out of KMnOy4 and KoMnOy, which one is paramagnetic and
why ?

(iii) Write any one consequence of lanthanoid contraction.

(iv) How do you prepare potassium manganate from pyrolusite
ore ?

(v)  Why is the ability of oxygen more than fluorine to stabilise
higher oxidation states of transition metals ?

() An organic compound (X) having molecular formula C5H;40
can show various properties depending on its structures.
Draw each of the structures if it :

(I)  shows Cannizzaro reaction.
(I)  reduces Tollens’ reagent and has a chiral carbon.
(IIT) gives positive iodoform test.

DN NN

(i)  Write the reaction involved in the following :
)] Clemmensen reduction
(II) Etard reaction

OR

Answer the following questions : 5x1=5
(1) Draw structure of the methyl hemiacetal of methanal.

(i)  There are two — NHj groups in semicarbazide. However only
one is involved in the formation of semicarbazones. Give
reason.

(iii) How will you convert ethanol to 3-hydroxybutanal ?

— A VNV ANNVANAAANNANA,
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@iv)

(v)

Fretferfiae weieror it qof IR

OH
@ CrO3
e 7

Fifeam Saare forfaw st At 3T Y NH & a1y 1fafehRa &+ &

. q3aTd Yo TRE fRar St g

33. @& @)

(i1)

25°C W faAfifiad O« &t fa a1, 96 (emf) uitefera Hifsie : 3
Zn(s)| Zn%* (0-1 M)||H* (0-01 M) | Hy(g) (1 bar), Pt(s)

(e mne: B o, =-076V, E ., i, = 0-00V,log 10 = 1]

¥R 1 Frgga-araeeT 1 i fem sqRT | 1 W Crp0,7 &
Cr®* 3 raara % forg % % wel #f forega ft et e st 27 2

AT

@ feafled e sac i :

@)

(ii)

(iii)

56/7/1

KCl % 0-20 M farera= &t eishar 248 x 102 S cm™! ® | 36l
T ATAFAT TS TS |7 (o) T aRehed HifST |

IERIRIR IR }”FK“) =735 S cm? mol !

o N ) 2 -1
}”(Cl‘) =76-5S em“ mol ]

frfefaa e & fore A, G uftenfora Fifs
Mg(s) + Cu®*(aq) —— Mg?*(ag) + Cu(s)

-237V, E’ =+034V

[farmane . EMg Ao

2+ /Mg =
1 F = 96500 C mol 1]

TR T R SR T U & 2 IE Y[ Wt hi U ek ATHHRRT
FL? 242+1=5
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(a)

(b)

(iv) Complete the following equation :

OH

(v)  Write the final product formed when phthalic acid is treated
with NH3 followed by strong heating.

(1) Calculate the emf of the following cell at 25°C : 3
Zn(s)| Zn®* (0-1 M) || H* (0-01 M) | Hy(g) (1 bar), Pt(s)

[ Given : EanJ,/Z]1 =-076V, E2H+/H2 =0-00V,log10=1]

(ii) State Faraday’s second law of electrolysis. How much
electricity is required in terms of Faraday for the reduction
of 1 mol of CryOy% to Cr3* 2 | 2

OR
Answer the following questions :

(i) The conductivity of 0.20M so'lution of KCl is
248 x 102 S em™ Calculate its molar conductivity and
degree of dissociation (o).

[Given : }”EK‘L) =735 S ecm? mol ™}
A =765 S cm? mol 1

1)
(i)  Calculate A.G° of the following cell :
Mg(s) + Cu*(aq) — MgZ*(aq) + Cu(s)
[Given : E;\Jg2+/Mg= -237V, Eéuz,,/cu =+034V
1 F = 96500 C mol™ ]

(iii) What type of cell is mercury cell ? Why is it more

advantageous than dry cell ? 242+1=5
= ANAASANANANAAAAAAAA,
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