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(vii)
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(ix)
(x)

3G Jv777 § 33 F97 & | G 397 ST & |
Y99 Gid @S] 7 [d975T 8 — TS #, @, T, T A& /

GUE & — J97 G 1 @ 16 7 FTglasbetid YbI @ J97 8 | Fed% J97 1 31% BT 8 |

&GUE & — 97 G&IT 17 @ 21 7% 3T T 3709 FbR & 597 8 | I 597 2 371
HE

GV T — 597 G 22 T 28 7% TG ITIT IR 3 F97 & | I J97 3 3H] H13 |
GG & — J97 G129 T30 FHE ITENRT F97 & | JIeb Fo7 4 b1 18 |
GUE & — 97 G&IT 31 @ 33 e 3T1T bR 3 J97 & | Iedeb o7 5 371 H713 |

oI9T § GEH 195 T8 1697 T & | TET, GUE F @ AR 37 GVl & H& !
5 37T7Re 19T &7 T97 [Ga1 17 & |

&7 § I GIecaTea Geqie] & 1o7q 3777 Fo797 & |
SeTpeIcT HT ITINT AT & |

gug —<h 16 x1=16

T T 1 Y 16 % Tgaehod 1T TR h 1 37h o T ¢ |

1. Mg?" 3R SO% %! HieR 3Af+eh =efhald haw: 106.0 S cm? mol~! 3R 160.0
S em? mol~! 2 | MgSO , 1 €T AIeR =Tetehdl &1 AH R

(A) 266 S cm? mol! (B) 622 S cm? mol!
(C) 288 S cm? mol~! (D) 822 S cm? mol™!
2. i feugu 3d ooft & qai § 9 i Tt T § SR e goidr 8 ?
A) Thivgam (B) T
(C) shiferm (D) ffrm
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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.

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

(i11) Section A - question number 1 to 16 are multiple choice type
questions. Each question carries 1 mark.

(iv) 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 WAAMAAAAAAAAAAAAAAANA P.T.O.

The molar ionic conductivities of Mg?t 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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Igl.. faw T foehed| H § o6 o1 Ufeshat geitss Sy 1 stfufsran stferes s & sam ?
(A) (CHy4;C-Br (B) (CH,),CH-Br
(C) CH4;—CH,-Br (D) (CHy4;C-CH,-Br

4, T=afaRga srard @ faefm ¢ = fsfid sars 2
(A) Tbfen 3 (B) TophITeh 31
(C) Uhiieeh 37 (D) w=ligh 3T

5. Ufcsassi o fated o foTu UsHYUE 79 S BT § | 39 JTTHIHaT § T 3o o
(A) Pd-BaSO, (B) e AlC,

(C) I (III) HATrETES (D) HgSO,

6. Tr=fafaa sfifera w fomm Fifse -

H H

H>c=o+H>c=o+m’a-K0HL>A+B
few 7 fashedi 1 & A 37K B &1 vg=H I

(A) A —HIAE, B — 9IeRRM ®iHe

(B) A — T, B — Uiefiem wide

(C) A —99d, B — THTeA

(D) A — T, B — Tiefrm vHiee
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3. Which alkyl halide from the given options will undergo Sy1 reaction
faster ?
(A) (CH4)4,C—Br (B) (CH,),CH-Br
(C) CH4—CH,—Br (D) (CH4)4;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/ 1/

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 AAAAAAAAAAAAAAAAAANAA, P.T.O.
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TuTe Feree o Gerge R § ST SIET
(A) haa 3fua srfufo=ma

(B) dfshavt 3ot ! Ffvea steuaw wmn
(C) haet gt Sl

(D) <&t Holl Ta 3 fo=me

8. et faemedt # & fadiaes UHiT &) v i -
(A) (CH3)2CHNH2 B) CH3NHCH(CH3)2
(C) (CH,),CNH, (D) CH4(CH,),NH,

9. I HITE 1 TR Tofw fu 5U I § @fdt 3R IA-TE 2 -

T
£
£

0 oy —
(A) @B =k, 30:8E = [R],

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

D) & =-k/2.303, TS =1n A

10.  d-sctieh el 1 AT il eh =T & :
(Ad) (m-1)dl-10nsl-2 B) (- 1)d0nsl-2

© (@-1)dPns* (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) CHZNHCH(CH,),

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

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

ofR —>

Concentration

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 =In A

10. The general electronic configuration of d-block elements is :
(A) (n—1)d10pgl2 (B) (n-1)di0nsl2
(C) (n-1)d0ng*3 (D) (n-1)d%s!2

56/4/2/21 7 WAAMAAAAAAAAAAAAAAANA P.T.O.



=g =

=

11. A | M= 31fiyrte 1 Frrs STffshan o uead ag 3l g Siarstaeed & ffda
I 8

(&) THH (B) weifireh TehigTet
(C) qdiEeh Teehigicl (D) Tediaes Temigial

12. < g8 arfufshanati & fere rfientent & et gafera Hifv
I.  Wfies Tenimidl o Ueeasel § e (p) NaBH,

1. SYH-2-3TH ¥ FH-2-3TA (@ 440 K W 85% HiEhIeh 3T
III. $FTA T 2, 4, 6-ZRFHGATA T SHT ) PCC
IV. WUA-2-317c 1 I | fsiefistor (s) SHH S

A) 1-@),11-(@),IlI-(), IV-(d B) I-(9, =), LI (), IV-(s)
©€) I-(s), I—(q, II-(@), IV-(@) D) I-() I-(s), =), IV-(q

TR AT 13 § 16 % g, 31 e fou i @ — 5w 1 stfirepem (A) den g

ST (R) g1 3ifehd foham T B | 57 I9A1 o T@l ST A1 few mu shiet (A), (B), (C) 3R

(D) ¥ A R AT |

(A) SAMHA (A) 3R HR (R) SHI F&T & 3R BRI (R), JRRYA (A) 1 G981 =&
HTE |

(B) AHYA (A) 3R FRO (R) THI T& 8, g HR (R), WA (A) i @2

S T8l T 8 |

(C) RTHYA (A) Tl B, W] T (R) T 2 |
(D) AMH (A) Td 7, Tg SR (R) T 7 |

13. AMHY (A) : HHI T SHAA 38 37 shi srqafefa ¥ oft fopam s o @ |
SR (R) : FHIA & — OH THg 1 3= AHAT J4TE BIT 2 |

56/4/2/21 8
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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
III. Bromination of Phenol to 2, 4, 6- (r) PCC

Tribromophenol

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

propene
A I-@), I-(@),Il-(s), IV-(@ B) I-(@, I-(), - (), IV-(s)
C) I-(s), I-(q), I -(p), IV-() D) I-(p), I~ (s), - (), IV-(9

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 WAAMAAAAAAAAAAAAAAANA P.T.O.
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14. AR (A) : heelS Teh SRR I6HT 2 |
HIT (R) : B, ®fert faer 3R 2ici stfierdes o1 srafua T a2 |

15. IR (A) : 33 T & foIT, Zn/ZnZH(IM) || CuZt AM)/Cu e 'S =1.1V
7, afe faudia amer fava 1.1 V @ 31fes 2, a1 soigeid Cu | Zn 61 3TR Y918
TAE |
HROT (R) : TcT T oo e <h Hifd S LT R |

16. SARIRYT (A) : =115 ITTA HIed — shraed Tfshan Jeiia T&i Sear 2 |

HROT (R) : FrEIA T TSR TE & T SO TegU-TH TARISS HIaiedd g
3 STefrd 8 S |

TUE-§

17. T=fafed ue =1 afenfya Hifse 2
(a) 3rierfsran bt srrfoerenar
(b) Sfeet arfufshan

18. fertlt =Nfires o1 AIeR e Uftehfetd SHIfST 9 27 ¢ TS T Afh & 6.3 g HioH
W T o= 1 e 68.04 °C B | Y FAN®ME 1 F6UA 61.04 °C 3R

FAHM o f1T K, 3.63 °C kg mol 1% | 2
19. T Afirent 0 8 b1 S 2 HAflshan g ARk disian & SAfwishan s TR R ?
CH,
@ CHy- ¢ —Br 3 CH, - CH,- CH- CH,
CH, Br
(b) TrAfRaa Mfreni w1 37 FTUFHT & T&d hH T G TR SHIfSTT :
CHj
CH,CH,CH,CH,Br, CH — CH,Br
/
CH,
CH,
CH, - Cll — 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/Zn2*(1M) || Cu?* (IM)/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 molL. 2

19. Which of the following compounds will react more rapidly by Sy2 reaction

& why ?
ClI-I3

(@ CHg- (|3 —Br or CH; - CH,,— (|JH — 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|I-I3
CH; - (li — CH,4 1x2
Br

56/4/2/21 11 WAAMAAAAAAAAAAAAAAANA P.T.O.



20. (a)

(b)

21. (a)

(b)

22. (a)

(b)
(©

23. (a)

(b)

ST T | AR Trst ARt o o vewr: foremfater fofay | 2
YT
3 ffeiea Earaor 8 gv= w3 2

(i) I | SIIgeh 3T

(i) TSI ¥ 3-FTEEiHRNSAA 1x2

AT E1AT & ST o™, HI o 11 3TTHThaT hidl & ? THRIf-eh Fefiertor fafau |

DNA i fggpeat1 w1 fohdl TehR 1 3716 S W&l & ? 1x2
TqUE -7
fou gU et o ST AT SHTST
[Co(en),Cl,]*
d* 31T 1 et fomam fafau afg A, > P 2 |
foaa formug =1 2 2 ueh 3erew i | 1x3

ffcTRad el & Afren] § fawg i o fore T adeor €T

() HF IR S=Igh A
(i) U TR A
fou g ANfirenl T | HF T 370 § 3T T 2

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

24. TS foh wuw hife i AMTRAT § 99.9% TR qU1 g | T q0F STTATRAT h
HHTY (t,,,) T 10 T B # | [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.

(11) 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
(1) 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) | Hy (1 bar)/Pt g,

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

26. fr=fafga uei 1 uftm fafew

(a)
(b)
(©

27. (a)

(b)

(©)

IS AT 37
e ICI CEE T
TR 1x3

feu gu Aifiren w1 3178 T Ht 9 fafaw |

AT ST T | geiiloshd TRt Sfaemq srfufshanati & wfa 3tfees
rfufsmamefiet @ 2 & 2

FT BT & SIS T FARIES bl et KOH < 91 Affsria foran San g 2 1x3

28. Trfafaa stfufsransti & foe Tames wxfiet fafau @ o il 1) -

(a)
(b)
(©
(d)

56/4/2/21

RESERECC cRicaulcRIER

faforeme derm

UfTETET 1 ThISe — ShTHeH Ufeshor

TSR - TSR 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)

()
(b)
(©)
(d)

56/4/2/21

Hydroboration — oxidation reaction
Williamson Synthesis

Friedel-Crafts Alkylation of Anisole

Reimer-Tiemann Reaction 1x3

15 WAAMAAAARAAAANAAAAAAAAA, P.T.O.



O]
=
e -o

fraferfad ge Fa-3menia 97 § | S B e ufeu 37K fou Tu yw= % SR T |

29. Treat Bt o, Yelom srfiifsran <t qamafes S, faga st # uiEfda g 8, Sefe
AgasTTEe et 7 foega oy vafed i W et Jrffshar 2t 8 | Tetad et ot &
Zn % %1 ZnSO,, e o W S 8 37 Cu 88 1 CuSO, faerr 1w S # |
THT TSI T dlccHIet o ATEH & YTfcdeh R gRI SIST ST 8 | SHT forer=aT sl ofauT 3
B ST ST 2 | GHT SoTohiel o Solaels fawal o 37aT ol Igd dTesh oo (emf) Hal
SITT 2 | SgasTaeed Yshd § o e yanfed s X ugred T STqeed g 7 | ot aa
T ¥ wh 0o ferega STma yanfEd i R fgueiers 3Ea S| Cut o 31t O faafsa
BId 8 | Ty Sgastaee fam % w9 4 % 1 38 e fhar o |

freafefaa weat o s G
(a) Todt TSt T SIauT 3 1 T T 8 ?
(b) T A el Teh AT T i WiTd TR T & ?

(c) 1 Tofh T o9 & T W Tothe Taetas WeTid fohd1 ST Tehal 8 ? E° U1 & O
1 HERIAT 8 ST ShITT |

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

CIUE

(¢) Tr=fafgas srueem o fau feran Hae 3mmaw 6t sTevaehar grfl 7
@i 1% MnO, % Mn?* ¥

(i) 19« H,0%10,4

56/4/2/21 16 WAAAAAAAAAAANMAAAAAAAAA



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

(¢c) 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

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

(i) 1molof MnO, to Mn2*

(i) 1 molof H,O to O, 2

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



30. JUEEHASH AMhT H TS <l Tehfdl, TTa1 shi AT HAShdl &4 g g1 B

BC Toh hi ST Hehcll & | ol UTg T/ IUTEEAS T&AT & e & Hhefeh
IS U1 & | GTg o ST TG HeETeh (s, p 3TN d) HRIG hieh MIZad SeTHIRT
S I T, TgSheTh T T 3TE-TheTehid JATTE o THHET hHefehi o HY=T ¢d & | Th
T HEHdSeh WY ] A1 @ S hefeh STfUehad NI R & | HeRul H
gfarfera d-semh a1 @ ATReh d-eth I (n—1) d ST §Ter d-%h&Feh A1 nd &

gohd ¢ | 39 YR FfHa Spat shust: Tafes et et (= J=shuT Tspat) 3R e
hEh TPl (3 ThU TeT) HEA & | b STTANE Tpell shl Jehfd STIFEehIA
ST Ufgraeh i &l Hehdl & | 39 Taga 1 Sl & foh 3HH 3TRRT hod e AfRfeTd &
TAT Ig Hepel % TT shT SHREAT T L AT 2 |

frefafaa st < 3 e
(a) TIfed HT foh [CoF ]~ Sfrararehia & 1era STgeash i, 3T Rl ?

[OTHT] 3R : Co = 27] 1
(b) [Co(en), CL,]* & Co i ITHEHATS HEAT 1 & ? 1

) () Teuge g ams g @t ©H am fafen

[Pt(NH),CL,]2*

() [Co(NH.).] 3" U Jaieh heleh 1T STl heTeh Hehed &, AT HINT | 1 + 1
36 D

CIUE

(c) EASHEhd Ty fHgTd o FER 9 [Ni(NH,) ]2 1 STehld a1 ehtul 1
I |

[ICHTT] 3R : Ni = 28] 2

56/4/2/21 18 WAAAAAAAAAAANMAAAAAAAAA



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 [COF6]3‘ 1s diamagnetic or paramagnetic and why ?

[Atomic number : Co = 27] 1

(b) What is the coordination number of Co in [Co(en), Cl,]* ? 1
(¢) (1) Write the IUPAC name of the given complex :
[Pt(NH,5),CL) 2+

(1) Explain [Co(NH3)6]3+ 1s an inner orbital or outer orbital

complex. 1+1
OR

(¢) Using valence bond theory, deduce the shape and hybridisation of
[Ni(NH )] 2+ [Atomic number of Ni = 28] 2
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(b)

32. (a)

(b)
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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 is 32.8 mm Hg, what would be the vapour pressure of
the solution ? 1+1+3

OR
(b) (@) 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 mol1) 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;); N, (C,H;), NH
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(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 :

(a)
(b)
(©
(d)
(e)
(®

(2

56/4/2/21

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" + 6e"— 1x5
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MARKING SCHEME 2023

CHEMISTRY (Theory) - 043
QP CODE 56/4/2

Q.No Value points Mark
SECTION A
1 (A) 1
2 (B) 1
3 (A) 1
4 (C) 1
5 (A) 1
6 (A) 1
7 (D) 1
8 (B) 1
9 (B) 1
10 (A) 1
11 (C) 1
12 (A) 1
13 (A) 1
14 (C) 1
15 (C) 1
16 (A) 1
SECTION B
17 (a) The number of reacting species taking part in an elementary reaction which must collide 1
simultaneously in order to bring about a chemical reaction.
(b) A reaction occurs through a series of steps. 1
18 AT,=Ky,m
My = Ky = wg * I'CICICI y
A Th = W o
3-63= = 1000
iy EEEIES 1
-1
=121 gmol "
19 (a) CH; - CH, — C|H —CHj It has less steric hindrance. / It is a secondary halide. %2, %
Br
(b)
CH3 CH3
| \
CH; - C - CH; < CH - CH, - Br < CH,CH,CH,CH,Br
| -
Br CHj 1
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20 a)
[\Tl.l Nu
slow )\ 1
= / o
Step 1
j: 5 Nu 1
awy 2 fast i
)h o step 2 E‘T;VI\OH
OR
20. | (b)
(i)
CH COOH
©/ ° ®KMnO,KOH _ .
@) H,O'
(ii)
OH
pce dil. NaOH I
CH,CH,0H ———CH,;CHO ——— CHS—CH—CH,_—CHD
- ) 1
(a) (Or by any other suitable method)
21 a)
(llHO 1
(CHOH), —%4; CH,-CH,-CH,~CH,~CH,-CH,
|
CH,OH 1
b) Hydrogen bond
SECTION C
22
(a)
2+
7 -
en/-\ / - cl —\
g Co /\_ | _/\
en Co 2n
O T Bt
an 1 v ) v
Cis isomer Trans isomer
4 0
(b) ty, ey 1
(c) When a ligand is bound to a metal atom or ion through two donor atom. %
Example: Ethane — 1, 2 — diamine or C2042 “(or any other one correct example). 72
23 | (a)
(i) On adding neutral FeCl;, phenol gives violet colouration whereas benzoic acid does not give 1
violet colour.
(ii) On adding Tollens reagent, propanal gives silver mirror whereas propanone does not. 1

(or any other suitable chemical test).




(b) CH3CHF CH,COOH ; due to stronger — | effect or electron withdrawing nature of F , as F is closer
to the carboxyl group.

Y2, V2

24

[Rly

" [r]

For 999 % completion

Let [R]y=100, [R]=100-999 % =01

_2-3031 100

0
k 8 0-1

2-303

log 1000

X3 e (i)

Let [R]y= 100, [R]= 100 — 50 = 50

~2-303 100

lo
g 50

_2:303

——log 2
K g

2:303 Gi)

= x0-3010
k

Divide () by (i)

2-303
k

x 3

99.9 9

2'3;.3 x0-3010

=10
509

or tgg.99, = 10t500,
(or by any other suitable method)

25

Ecet= 0-14 —

0-059 [Sn”}

cell 5 08 12
[H7]

=0-(-0-14V)=0-14V

0-059 (0-001)

log
2 (0-01)?
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0-059

=0-14- log 10
1
= 0:-14-0-0295 = 0-1105Vor0.11V
(Deduct ¥ marks for incorrect or no unit)
(Or by any other suitable method)
26. (@) The amino acids which can be synthesized in the body. 1
c) Carbohydrate that cannot be hydrolysed further to give simpler unit of polyhydroxy 1
aldehyde or ketone.
(a) Isomers which differ in the configuration of —OH group at C — 1 or C-2. 1
27 | (a) 1-Bromo- 4- chlorobenzene 1
(b) Due to Resonance, a partial double bond is formedbetween C-X / sp” hybridization of carbon
atom in C—X bond / Instability of phenyl cation. 1
(¢) C,H;Cl+KOH(aq) —> C,H;OH + KClI/Ethanol is formed.
1
28.
(a)
1. B-Hs
CH,-CH=CH, CH,-CH, -CH, -OH
L0 O
(b) 1x3
._I + - .
R-X+R-QNa—— R-O-R + Na X
(c)
OCH,
OCH, OCH,
hyd. AICI il
A . AlCI.
+CH,C] 2= 25y 4
’ CH,
(d)
OH OH
1.CHCI, + aq NaOH CHO
2. HY
SECTION D
29. |[(a) It allows flow of ions and the circuit is completed / itmaintains the electrical neutrality. 1
(or any other correct reason).
(b) When Eext >Ecell 1
E® . =E° ~E°
© E cenn Cu?*/Cu Zn2* /zn
=0-34-(-0-76)=1-10 V 1
As Eocell = +ve, the reaction takes place, so copper sulphate cannot be stored ina zincpot. 1
OR
(c) (i) 5F 1
(i) 2 F 1
30 (a) Paramagnetic, F~ does not cause pairing of electrons and hence unpaired electrons are %
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left.

(b) 6 1
(c) (i) diamminedichloridoplatinum(lV) ion 1
(i) It uses inner d orbitals because NH3 causes pairing of electrons 1
OR
c)
N[N T] 1] HEEEEN
Ni(II)
MRS O LT T
Ni(11) in [Ni(NH,),J**
M) L] TSI 1T 1
I
spld?
Shape: Octahedral ; Hybridization : sp>d? Y,V
SECTION E
31 | (a) (i)If a pressure larger than the osmotic pressure is applied to the solution side, resulting in the 1
movement of solvent particles from solution to solvent.
(ii) Solubility of gases in water decreases with rise in temperature. More oxygen will be 1
available in the cold water.
- (iii)
B-p _ny 1
o h
P - p _ Wy XM,
pr M, xw,
32.8-p; 2 Xx18 1
328 180 X100
32.8-p; =0.0656
p1=32.734 mm Hg (Deduct % mark for no unit or incorrect unit) 1
OR
31 (a) (i) iwill be less than 1. 1
(ii) Solution which obeys Raoult's law over the entire range of concentration. 1
(iii)
i=3
i XKsXwgx 1000
AT, = ARl
Mg X wy
2K = 3x 1.86 xwg x 1000 1
B 111 x 500
2x111%x500
Wp = 1
3x1-86x1000

=19-89 g (Deduct % mark for no unit or incorrect unit)




32.

CONHy

NC
Br, +NaOH CHC13+
KOH
D

'aNog, 01

CHON

'z

—278

I\o Mo

Sy

1x5
(1 mark for |dent|f|cat|on of A, % + ¥ each for identification and reaction of formation of B, C,
D, E).
OR
32 | (b) (i) (1) Benzene Sulphonyl Chloride (CgH5SO5Cl) (Name or formula). 1
(2)CaH5NH< (CaHg) NH < (CHs)3 N !
(ii) (1) In methylamine, electron donating effect of — CH3 group increases the availability of 1
lone pair of electrons on nitrogen of the amino group. / In aniline, benzene withdraws electrons
due to resonance therefore electron pair is less easily available for protonation.
(2) Due to strong activating effect of amino group. 1
(3) Due to intermolecular hydrogen bonding in primary amines. 1
33 | (a) Zn has fully filled d-orbital configuration in ground state and in its oxidized state.
(b) The filling of 4f orbital before 5d orbital results in steady decrease in atomic radii and ionic
radii. / The steady decrease in the atomic radii or ionic radii of the elements with increase in
atomic number.
(c) In chromium an electron is removed from 4s* while in Zn it is from fully filled 4s’orbital.
(d) Due to variable oxidation state and complex formation / provide large surface area. 1x5

(e) Due to d—d transition of electrons in d— orbitals / unpaired electrons in d-orbital.
(f) K;MnQ,, due to the presence of one unpaired electron.

(g) Cry0,° " +14H" +6¢” ——2Cr> " +7H,0 (Anyfive)
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