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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) Question paper is divided into FIVE sections — Section A, B, C, D
and E.

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

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

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

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

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

(viit) 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 16 x1=16

Question No. 1 to 16 are Multiple Choice type questions carrying 1 mark each.

1.

56/4/2/21 3 WAAMAAAAAAAAAAAANAAAAAA P.T.O.

The molar ionic conductivities of Mg?" and SOZ‘ are 106.0 S cm? mol™! and

160.0 S cm? mol! respectively. The value of limiting molar conductivity of
MgSO, will be :

(A) 266 S cm? mol™! (B) 622 S cm? mol™!

(C) 288 S cm?mol! (D) 822 S cm? mol™!

From the elements of 3d series given below, which element shows the

maximum number of oxidation states ?
(A) Scandium (B) Manganese
(C) Chromium (D) Titanium
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faw T foehed| H @ o o1 Ufeshat gatss Sy 1 il stferens s & som ?
A) (CH,),C-Br (B) (CH,),CH-Br

(C) CH4—CH,Br (D) (CHg),C—CH,~Br

ffcTRaa sl ° € % faerfid C w1 fefud wtan g ?

(A) ki 3 (B) TeThIfeh 3T

(C) ULhiieeh 3TFA (D) d=IIgeh AFA

UfegaTsel o fated o foTu USHYUe ST9=H T 81T & | 39 SATTshT § T 3o &

(A) Pd-BaSO, (B) st ALCL,
(C) 3T (I11) 3TiaaTse (D) HgSO,
Trafafaa srfafsran w fommr i -
H H
C=0+ C=0+9g KOH—2 >A+B
u/ 1/
few e foepedi 4 9 A 31K B & ug=H hifve

(A) A —HAE, B — 9IeREM ®ite
(B) A — TN, B — Uiefyem wide
(C) A —999d, B — THTeA

(D) A —uHTd, B — WeRwm UHiee
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l‘;:’l Which alkyl halide from the given options will undergo Syl reaction
faster ?
(A) (CH4)4C—Br (B) (CH,),CH-Br
(C) CH4—CH,—Br (D) (CH4);C-CH,—Br

4.  Which of the following acids represents Vitamin C ?
(A) Saccharic acid (B) Gluconic acid

(C) Ascorbic acid (D) Benzoic acid

5.  Rosenmund reduction is used for the preparation of Aldehydes. The

catalyst used in this reaction is

(A) Pd-BaSO, (B) Anhydrous AlCl,

(C) Iron (III) oxide (D) HgSO,

6. Consider the following reaction :

H H\

M0=0+ C=0+Conc-KOH—2 A +B
1’/ H/

Identify A and B from the given options :

(A) A —Methanol, B — Potassium formate

(B) A — Ethanol, B — Potassium formate

(C) A —Methanal, B — Ethanol

(D) A —Methanol, B — Potassium acetate

56/4/2/21 5 WAAMAAAAAAAAAAAANAAAAAA P.T.O.
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TUTe Feree o Terge AR H ST SIET
(A) haa 3faa srfufa=ma

(B) dfshavr et i Ffvea steuad wmn
(C) hae ggelt ol

(D) <& Sl Ug 3 fom

8. fewru faemedi # & fadiues UHig &1 g i -
(A) (CH3)ZCHNH2 B) CH3NHCH(CH3)2
(C) (CH,),CNH, (D) CH,(CH,),NH,

9. I HIE T TR T feu gu Imh § @fa 3R IATE & -

T
£
=

0 oy —
(A) T =k, J4:8@E = [R],

B) @ =k, 3@@s = [R],
(C) @& =k/2.303, 3d:@e = In[R],

(D) @& =-k/2.303, 3@T@E =1n A

10. d-scATeh Al ol HTHT ST -eh [T &
(A) (n—1)dl-10ngl—2 (B) (n—1)dOnsl-2

© (@-1)dins* (D) (n—1)d’ns!2
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In effective collisions the colliding molecules must have :

(A) Proper orientation only
(B) A certain minimum amount of activation energy.
(C) Threshold energy only.

(D) Threshold energy and proper orientation both.

8. Identify the secondary amine from the given options :

(A) (CH,),CHNH, (B) CH,NHCH(CH,),

(C) (CHy,CNH, (D) CH4(CH,),NH,

9. In a given graph of zero order reaction, the slope and intercept are :

Concentration
ofR —>

0 Time —

(A) Slope =k, Intercept = [R],
(B) Slope = -k, Intercept = [R],
(C) Slope = k/2.303, Intercept = In[R],

(D) Slope =-k/2.303, Intercept =1In A

10. The general electronic configuration of d-block elements is :
(A (n-1)d-10pgl-2 (B) (n—1)d%sl2
(C) (n—-1)d0ns23 (D) (n—1)d%s!2
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11, <hiaRT & = srfiremsies &) Aot arfrfmer % e T STl gRI SietaTaeed & ffda
el &

(A) TohH (B) Wrfirs Teshigiar

(C) qdiaeh Tehigicl D) fedfiass Temigla

12. € g SAfufshanati & fofu srfiertient < 12t gHfoTa ShifT
I. e Tehigicl o Ufeggissl § 3T (p) NaBH,

1. SYA-2-3TH ¥ FH-2-3TA (@) 440 K W 85% HIEhiieh 37
III. 6T T 2, 4, 6-ZETHIGIATA T SH r) PCC
IV. WUH-2-37Tct o1 Id J fsiefientor OIS

A) I-@),II-@), - (), IV-(9) B) I-(q),II- (), I~ (), IV-(s)
©) T-(), I-(q, - (), [V-() D) I-(p) H-(s), - (), IV-(a

TR AT 13 | 16 % Y, 31 e QU T & — TS Tk i ATHRYA (A) TUT GHL 1

ST (R) I 3ifehd foham T B | 37 9941 & &l 3w A few M Tei (A), (B), (C) 3T

(D) & Rt T |

(A) AMHA (A) 3R HR (R) SHT F&T & 3R HR (R), IR (A) 1 F&1 =&
HLAT R |

(B) AR (A) 3R R (R) GHI T& 8, Tg SO (R), 31MhA (A) it Tt

ST T8l T 8 |

(C) AfTheH (A) TEl 8, Tg R (R) TTeAd ¢ |
(D) 3TRERYA (A) TTetd B, Tg R0 (R) T 2 |

13. AR (A) : P 1 S 38 370 <l Sruerfe T ot feram S wehar § |
&R (R) : $HIA % — OH THg 1 3= AfHAT J9TE EIT 2 |
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11. Nucleophilic addition of Grignard reagent to ketones followed by
hydrolysis with dilute acids forms :

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

12. Match the reagents required for the given reactions :

I.  Oxidation of primary alcohols to (p) NaBH,

aldehydes
II. Butan-2-one to Butan-2-ol (1) 85% phosphoric acid at 440 K
ITI. Bromination of Phenol to 2, 4, 6- (r) PCC

Tribromophenol

IV. Dehydration of propan-2-ol to (s) Bromine water

propene
A I-@),II-(@p),I-(),IV-(q) @B I-(q),II- (), III-(p), IV-(s)
©C) I-(), I-(, I -(), IV-() D) I-(), - (s), II-(x), IV-(q

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) : Bromination of Phenol can be carried out even in the

absence of Lewis acid.

Reason (R) : — OH group of Phenol has the high activation effect.

56/4/2/21 9 WAAMAAAAAAAAAAAANAAAAAA P.T.O.



14.

15.

16.

17.

18.

19.

AR (A) : S Teh AT 6T 2 |
HRT (R) : RS, Hiei foeta 3R et 31fieptes i 7ufed T8l i 2 |

AR (A) : 3 T & T, Zn/ZnZ*(AM) || CuZt (IM)/Cu FEm E' 8@ =1.1V
2, afe foudia smer fowa 1.1 V 3 a1fres B, 1 soi9g@ Cu A Zn 1 3R Ja18
A |

HRT (R) : Tl Toh Teal &e shi Wit g shtar § |

ANHY (A) : T3 10T ThieeT — ShTaeH STTfeha Jgiid T8 i 8 |

[anN

&R (R) : SrEiead 9g HShTe T1g 8 9 3oRs Tegui-ad FiNEs Heledd 998
T r7aferd g1 ST B |

ge -9
frafefad ueh w1 uftrfya i
(a) 3rfSrfsRan St arTfoerenar
(b) Sfea rfaferan

fertft =Nfires o1 Ao e Uitehfetd HIfST 9 27 ¢ TS T AfTH & 6.3 g HioH
W T I T 98 68.04 °C § | Y§ FARBM &1 FUAR6 61.04 °C 3R
FARIHH o 1T K, 3.63 °C kg mol ' & |

T <Aifirent o 9 b S 2 HATHisha gru 3tferes s & AMsRan ST ST AT 2

CH,
@ CHy- ¢ —Br ¥ CH, - CH,- CH - CH,
CH,4 Br
(b) TfaRad s o1 37 FTUHT 6 TG shH T FRIT HITIT :
CHj
CH,CH,CH,CH,Br, CH — CH,Br
/
CH,
CH,
CH; - |C — CH,4 1x2
Br
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14. Assertion (A) : Fructose is a reducing sugar.

Reason (R) : Fructose does not reduce Fehling solution and Tollen’s
reagent.

15. Assertion (A) : For a Daniell cell, Zn/Zn®"(1M) || Cu?" (1M)/Cu with

E°cell = 1.1 V, if the external opposing potential is more than 1.1V,
the electrons flow from Cu to Zn.

Reason (R) : Cell acts like a galvanic cell.

16. Assertion (A) : Benzoic acid does not undergo Friedel — Crafts reaction.

Reason (R) : Carboxyl group is deactivating and the catalyst aluminium
chloride gets bonded to the carboxyl group.

SECTION - B
17. Define the following terms : 2
(a) Molecularity of reaction
(b) Complex reaction

18. Calculate the molar mass of a compound when 6.3 g of it is dissolved in
27 g of chloroform to form a solution that has a boiling point of 68.04 °C.
The boiling point of pure chloroform is 61.04 °C and K for chloroform is

3.63 °C kg mol L. 2

19. Which of the following compounds will react more rapidly by S\ 2 reaction

& why ?
C|H3

(a) CHj4- (|3 —Br or CH; - CH,, — CllH — CH,4
CH, Br

(b) Arrange the following compounds in the increasing order of their
boiling points :

CH,4
CH,CH,CH,CH,Br, CH — CH,Br
/
CH,
C|H3
CH, - Cli — CH,4 1x2
Br

56/4/2/21 11 VAAAAAAAAAAAAAAAAAAAA, P.T.O.



20. (a)

(b)

21. (a)

(b)

22. (a)

(b)
(©)

23. (a)

(b)

HIEI ANTeRT H AT Tt Affsranst o fore yewr: feranfafér fafey | 2
AYAT

[ NI oI aN

319 Tr=ferRad ST 8 gea= it ?

(i) e | Sigeh 3T

(i) TIHTA ¥ 3-FTESTHNSAA 1x2

T BT & STe Tepeh e, HI o |12 TSR ohdl @ 2 TERI(eh FHIHL e |

DNA 3 fgspeat1 w1 fohd ThR 1 3716 S W&l & ? 1x2

el
fou gu et o ST AHTEE SHTST

[Co(en),Cl,]*

d* 3T 1 Serar e fa=rme fafau afg A, > PR |

T fommug &1 3 2 Ueh Ieretr G | 1x3

freferRaa et o Afient H fave s o fore Tamfes Tdheo dfw

(i) T 3T a5 3T
(i) U TR IHAH
fou g Afirenl § | S JTT 370 © 3T T 2

CH,FCH,CH,COOH a1 CH,CHFCH,COOH 2+1

24. TS foh wud wife i SMRAT § 99.9% IR qU1 B | T 90T STTATRAT h
TG (t,,,) BT 10 T B 2 | [log 2 = 0.3010, log 10 = 1]. 3

56/4/2/21
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20. (a)

(b)

21. (a)

(b)

22. (a)

(b)
(©)

23. (a)

(b)

Write the stepwise mechanism of nucleophilic addition reactions in

the carbonyl compounds. 2
OR

How will you convert the following :

(1) Toluene to benzoic acid.

(1) Ethanol to 3-Hydroxybutanal 1x2

What happens when Glucose reacts with HI ? Write chemical

equation.

Which type of bond holds a DNA double helix together ? 1x2

SECTION - C
Draw the geometrical isomers of the given complex :
[Co(en),Cl,]*
Write the electronic configuration of d* ion if Ay > P.

What is a didentate ligand ? Give one example. 1x3

Give chemical tests to distinguish between the following pairs of

compounds :
(1) Phenol and Benzoic acid
(11) Propanal and Propanone

Which one of the given compounds is a stronger acid and why ?

CH,FCH,CH,COOH or CH,CHFCH,COOH 2+1

24. Show that the time required for 99.9% completion in a first order reaction
is 10 times of half-life (t,,) of the reaction [log 2 = 0.3010, log 10 = 1]. 3

56/4/2/21
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95. 25 °C T FrARiREd et T emf TR HIRT ;

Sn/Sn?* (0.001M) || H* (0.01 M) |H

Z(g)(]' bar)/Pt(S)

fezn & : E°(Sn2*/Sn) = —0.14 V, E° H'/H, = 0.00 V (log 10 = 1) 3

26. Tr=faiaa gei i afeame fafaw

(a)
(b)
(©)

27. (a)

(b)

(©

AT VT 37
e ICI CEET
TR 1x3

fau 5w Afires w1 3178 F ot © = 9w fafEm |

Br /,/ \\ Cl
\—/

N—

AT st T H geilleshd ARl faemaq Srfufshnati @ wfa 3tfees
srffshamsiict #=it 2 & 2
T 211 § 918 YA FARSS bl e KOH o 919 SifhlRa e smarg 2 1x 3

28. Trfafaa sfufsransti & foe Tames Fiffewt faRau @ diF il ) -

(a)
(b)
(©)

(d)

56/4/2/21

BTSSIARIT — Teretienor 31fdrferan

ferfererem geeivm

U T RIS — SR Ufeshor
T -3rme Sfufsran 1x3
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25. Calculate emf of the following cell at 25 °C :

Sn/Sn?* (0.001 M) ||H* (0.01 M) |H

2(g)(l bar) | Pt(s)

Given : E°(Sn?*/Sn) =-0.14 V, E° H*/H, = 0.00 V (log 10 = 1) 3

26. Define the following terms :

(a)
(b)
(©

27. (a)

(b)

(©)

Non essential amino acids.
Monosaccharides

Anomers 1x3

Write the IUPAC name of the given compound :

Why are haloalkanes more reactive towards nucleophilic substitution

reactions than haloarenes ?

What happens when ethyl chloride is treated with aqueous KOH? 1 x 3

28. Write chemical equations for the following reactions : (Do any three)

(a)
(b)
(©)
(d)

56/4/2/21

Hydroboration — oxidation reaction
Williamson Synthesis

Friedel-Crafts Alkylation of Anisole

Reimer-Tiemann Reaction 1x3

15 WAAMAAAAAAAAAAAAAAAAAA P.T.O.
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f=fefaa ye7 FH-3menia 97 § | 9 1 SyEs ufeu 3R fou Tu g % S T |

29. Tieat I #, Yeiad stfufran <t wEmafs et foaga ot # uiefda B 2, S=ih
IgasTTeet ot H o e vettad S W st iR gt 8 | Tetay oot It |
Zn % ! ZnSO,, e o W Siar & 37 Cu B8 1 CuSO, foerm 1 v S 2 |

T Bel ol dieeHIet o T1ead | ifcdeh dR gRT ST SITaT 2 | ST feraT sl ofaur 3g
BRI STST ST & | GHT SoTariel o Solaeis fawal o 3Tt ol Igd dTes oo (emf) Hal
ST 2 | SgaeTaeed YehA H fo=d 9r Yafed s W Ugre &1 3799 8l & | et o
T ¥ wh 0o foregd STma yanfEd o R fgaeiers 31aa S| Cut o 31 g faafsa

BId 8 | FeEyYw SgastrEe f1am % w9 4 UL 7 38 e fhan o |

Fraferfaa get & s &
(a) Todt A T STa0T B T T Feh B 2
(b) Tt U el Teh AT T i WiTd TR HLaT & ?

(c) 1 S T o7 99 | IR Tcthe faeta weTia fopam S w1 8 7 E° 81 & AW
1 e § S I |

(E° Cu2*/ Cu = 0.34 V)
(E°Zn2t/Zn=-0.76 V)

AYAT

(c) Tmafafad s sm=aem o fou foras Sre 3Tme it AR gt 7
i 1% MnO, %I Mn2'#

(i) 19« H,0®1 0,4
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The following questions are case-based questions. Read the case carefully and

SECTION -D

answer the questions that follow.

29. In a galvanic cell, chemical energy of a redox reaction is converted into
electrical energy, whereas in an electrolytic cell the redox reaction occurs
on passing electricity. The simplest galvanic cell is in which Zn rod is

placed in a solution of ZnSO, and Cu rod is placed in a solution of CuSO,.

The two rods are connected by a metallic wire through a voltmeter. The
two solutions are joined by a salt bridge. The difference between the two
electrode potentials of the two electrodes is known as electromotive force.
In the process of electrolysis, the decomposition of a substance takes place
by passing an electric current. One mole of electric charge when passed
through a cell will discharge half a mole of a divalent metal ion such as

Cu?*. This was first formulated by Faraday in the form of laws of

electrolysis.

Answer the following questions :

(a) What is the function of a salt bridge in a galvanic cell ? 1
(b) When does galvanic cell behave like an electrolytic cell ? 1

(¢) Can copper sulphate solution be stored in a pot made of zinc ?

Explain with the help of the value of E° cell.

(E° Cu?*/Cu=0.34V)

(E° Zn%* /Zn=-0.76 V) 2
OR

(¢c) How much charge in terms of Faraday is required for the following :

(i) 1molof MnO, to Mn?2*

(i) 1 mol of H,O to O, 2

56/4/2/21 17 WAAMAAAAAAAAAAAANAAAAAA P.T.O.



30. JUEEEHASH AR H TS hi Tehidl, HLET shi AT HAShdl &Y g g1 B

TC Toh oh! ST Hehcll & | hrold T TRHTIY/ATIA SUTEEAS T o s e Hhereh
3T U § | T o ITIKI THTUah HaTh (s, p TR d) Tehid e Ffvara snfufe
S T g, IqSheIehd Ud STE-TheTeh T 3TTTC & FHHET hefeh] o A= ¢d © | Th
TS HEHASh AT aHfl ST @ S ek ARhaH AT Hd 8 | HR H
gfarfed d-hemes a1 a1 TAieh d-heteh I (n—1) d 3T 5Ted d-h&Feh A1+ nd &

Thd 7 | 39 TR i e shAwT: 3TTaieh Hemeh T (= S=Ishol %) 3R aTel

e Hpel (3 Tkl HHel) HEeAld & | $Heb AN Fepell ohl Tohld L1
YT Yfagreehia 81 Tehdll & | 39 Tagra 1 S g o6 s99 3] sheuTd Afiifera 8
AT IE Heped o TT shT SHREAT Tl L AT 2 |

frefafaa st < 3 difsre
(a) TIfed HI o6 [CoF ]~ Sfcraraehia & SAea STgaeh i, ST Rl ?

[TCHTY] 3R : Co = 27] 1
(b) [Co(en), CL,]"H Co i ITEEEATSH T 1 & ? 1

() () Teugu aga w13 g @t ¢ H am fafen

[Pt(NH,),CL,]%*

(i) [Co(NH,)] 3" U ATiteh h&Teh T STel Hefeh Hped &, ARG HI | 1+ 1

AYAT

(c) EEASIhaT Ty figTd o SER W [Ni(NH,) ]2 1 3T1epld qem @it 1
I |

[ICHTY] 3R : Ni = 28] 2

56/4/2/21 18 WAAMAAAAAAAAAAAANAAAAAA



30. The nature of bonding, structure of the coordination compound can be
explained to some extent by valence bond theory. The central metal
atom/ion makes available a number of vacant orbitals equal to its
coordination number. The appropriate atomic orbitals (s, p and d) of the
metal hybridise to give a set of equivalent orbitals of definite geometry
such as square planar, tetrahedral, octahedral and so on. A strong
covalent bond is formed only when the orbitals overlap to the maximum
extent. The d-orbitals involved in the hybridisation may be either inner
d-orbitals i.e. (n—1) d or outer d-orbitals i.e. nd. The complexes formed are
called inner orbital complex (low spin complex) and outer orbital complex
(high spin complex) respectively. Further, the complexes can be
paramagnetic or diamagnetic in nature. The drawbacks of this theory are
that this involves number of assumptions and also does not explain the

colour of the complex.
Answer the following questions :

(a) Predict whether [CoF] 3- i{s diamagnetic or paramagnetic and why ?

[Atomic number : Co = 27] 1

(b) What is the coordination number of Co in [Co(en), Cl,]* ? 1

(¢) (@) Write the IUPAC name of the given complex :
[Pt(NH,),CL,]%*
(11) Explain [Co(NH3)6]3+ is an inner orbital or outer orbital
complex. 1+1
OR

(¢) Using valence bond theory, deduce the shape and hybridisation of
[Ni(NHS)().]2+ [Atomic number of Ni = 28] 2
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SECTION - E

31. (a) (1) Define reverse osmosis.
(11) Why are aquatic species more comfortable in cold water in
comparison to warm water ?
(iii) A solution containing 2 g of glucose (M = 180 g mol~1) in 100 g of
water is prepared at 303 K. If the vapour pressure of pure water
at 303 K 1s 32.8 mm Hg, what would be the vapour pressure of
the solution ? 1+1+3

OR
(b) (1) Predict whether Van't Hoff factor will be less or greater than

one, when Ethanoic acid is dissolved in benzene.
(1) Define ideal solution.
(i) Calculate the mass of CaCl, (molar mass = 111 g mol~1) to be

dissolved in 500 g of water to lower its freezing point by 2K,

assuming that CaCl, undergoes complete dissociation. 1+1+3

(K, for water = 1.86 K kg mol™)

32. (a) An amide ‘A’ with molecular formula C;H-ON undergoes Hoffmann

Bromamide degradation reaction to give amine ‘B’. B’ on treatment
with nitrous acid at 273-278 K form ‘C’ and on treatment with
chloroform and ethanolic potassium hydroxide forms ‘D’. ‘C’ on
treatment, with ethanol gives ‘E’. Identify ‘A’, ‘B’, ‘C’ ‘D’ and ‘E.” and
write the sequence of chemical equations. 5
OR
(b) @) (1) Whatis Hinsberg’s reagent ?
(2) Arrange the following compounds in the increasing order

of their basic strength in gaseous phase :
C,H,NH,, (C,H;)3 N, (C,Hy), NH
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5

(i1)

Give reasons for the following :
(1) Methyl amine is more basic than aniline.

(2) Aniline readily reacts with bromine water to give 2, 4, 6-

tribromoaniline.

(3) Primary amines have higher boiling points than tertiary

amines. 2+3

33. Attempt any five of the following :

()
(b)
(c)
(d)
(e)
®

(2
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Why Zinc is not regarded as a transition element ?

What is Lanthanoid contraction ?

Why 1is first ionization enthalpy of chromium lower than that of Zn ?
Why are transition elements good catalysts ?

Compounds of transition metals are generally coloured. Give reason.

Out of KMnO, and K,MnO,, which one is paramagnetic and why ?
Complete the following ionic equation :

Cr,02" + 14 H + 66" — 1x5
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