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1.  Ca2t 3R Cl- 3 shl HieR 3Tk ITeIehdTd shael: 119.0 3R 76.3 S ecm?2 mol™!
g | CaCl, % foTq AT AIeR =Tetehd! &1 A 8T :

(A) 195.3 S cm? mol™! (B) 43.3 S cm? mol!

©) 3
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14.3 S cm? mol ™! (D) 271.6 S cm? mol™!
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General Instructions :

Read the following instructions carefully and follow them :

(1)

(1)

(iii)

(iv)

)

(vi)

(vii)

This question paper contains 33 questions. All questions are
compulsory.

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

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

Section B - question number 17 to 21 are very short answer type

questions. Each question carries 2 marks.

Section C - question number 22 to 28 are short answer type questions.

Each question carries 3 marks.

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

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

(ix)

(x)

internal choice has been provided in few questions in all the Sections

except Section —A.

Kindly note that there is a separate question paper for Visually

Impaired candidates.

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.

The molar ionic conductivities of Ca2* and CI~ are 119.0 and 76.3 S cm?

mol~! respectively. The value of limiting molar conductivity of CaCl,, will

(A) 195.3 S cm? mol™! (B) 43.3 S cm? mol™!

314.3 S cm? mol™! (D) 271.6 S cm? mol™!

56/4/1/21
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frfetiaa arfufsran ot foem <hifs -

H H\

“c=0+ C=0+7z KOH—2 sA+B
H/ H/

few T fashedi T & A 37X B 1 vg== IS

(A) A —TdA7, B — Tl wite

(B) A — TN, B — Tiefiem wide

(C) A —7%d, B — WA

(D) A — W4T, B — qrefyem uEiee

3. frafeafaa sweti 4 @ oF faerfim ¢ 1 fefua s g ?
(A) T>fw 3 (B) TophITeh 31
(C) UEhlfeeh 3TFA (D) S5 3A

4. Ufcezizel & fatem & foTu Usgue 3To=ra e BT § | 38 2ATTRan J e 33 8
(A) Pd-BaSO, (B) Tsiet AlCL,
(C) 3 (I11) 3TTETSS (D) HgSO,

5. QU fosbedl § & HIH |1 Ufcshel aeTse Sy 1 AR 31fereh disrar & am ?
(A) (CH3)3C—B1‘ B) (CH3)2CH—BI'
(C) CH,~CH,-Br (D) (CH,),C-CH,Br

6. = feugu 3d Aoft & Teal H & A Haliersh T § STTRA1ehiv Jawemd g § ?
(A) hivgaH B) i
(C) hiftRm D) feefrm
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Consider the following reaction :

Hy Hy
C=0+ C=0+Conc-KOH—2 5A+B
"/ "/
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

Which of the following acids represents Vitamin C ?
(A) Saccharic acid (B) Gluconic acid
(C) Ascorbic acid (D) Benzoic acid

Rosenmund reduction is used for the preparation of Aldehydes. The

catalyst used in this reaction is

(A) Pd-BaSO, (B) Anhydrous AlCl,4
(C) Iron (III) oxide (D) HgSO,

Which alkyl halide from the given options will undergo Sy1 reaction

faster ?
(A) (CH3)4C—Br B) (CH,),CH-Br
(C) CH4—CH,—Br (D) (CH3)3C—CH,—Br

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

56/4/1/21 5 WAAMAAAAAAAAAAAAAMAAAA P.T.O.
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I3 TfieRtor T TEl M S §
(A) k = _AeEa/RT (B) k = eEa/RT
(C) k = Ae—Ea/RT (D) k =— Ae—Ea/RT
frfafaa o & qoiaes WiH i 78=H i ;
CH,
(A) CHy;— N —CH, (B) CH,-CH - CH,
2
(C) CH;-NH - CH, - CH, (D) (C,H,),CHNH,

AT § MR 3tfiepte 6t JrTet IRfsRaT & gvema a 3Teal grT SaeTaered | it
el 8

(A) UeshH (B) WrAfies TehiEia
(C) el Tewhlalet (D) el Tohiaen

S Wife T AMTsRaT 6 7w fou gu o # e« 3R a-EE &

T
£
£

0 oy —
(A) @B =k, J0:@E = [R],

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

D) & =-k/2.303, 3IaTWE =1n A
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7. The correct Mathematical expression of Arrhenius equation is
(A) k = _AeEa/RT (B) k = eEa/RT
(C) k = Ae—Ea/RT (D) k =— Ae—Ea/RT

8. Identify the tertiary amine from the following :

CH,
(A) CHy— N —CH; (B) CHy—CH - CH,
NH,
(C) CH,-NH-CH, - CH, (D) (C,H,),CHNH,

9. 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

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

—

Concentration
of R

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

56/4/1/21 7 WAAMAAAAAAAAAAAAAMAAAA P.T.O.
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11 @ gl sfifemait & fore st % T e TG

[. ST Tehigidl o Uesasel § 3Tl (p) NaBH,

1. SYA-2-3TH ¥ FA-2-3ATA (@) 440 K T 85% hiThIeh 370
III. HHTA 1 2, 4, 6-ZRSHhHTA T s ) PCC
IV. WUA-2-377et o1 99 1 fFsiefiento (s) S I

A) I-@), =), II-(s),IV-(@ B) I-(q), =), I-(p),IV-(s)
©) 1-(9),1I-(q), II-(@), IV-(@) D) I-(@),I-(s), UI-(@),IV-(q

12.  d-sciieh deal] o1 AU Soiaeifoieh o &

(A) (n-1)d10ns!2 (B) (1 —1)d0nsl-2
© @-1)dPns® (D) (1) dns!?

TR HEA 13 ¥ 16 o oY, Q1 e U Tw & — 5 b o1 SAfieped (A) dem g bt

ST (R) T 3ifehd foham AT B | 37 I9A1 o T&l ST A few mu shiet (A), (B), (C) 3R

(D) T | L T |

(A) SANHAA (A) 3R HRT (R) GHT F&1 & X HR (R), JRRYA (A) 1 981 =
HAE |

(B) AMRYA (A) 3R HRU (R) IHI §&l 8, g HRU (R), WA (A) i @@l

S| TSl T 8 |

(C) AfHeH (A) TEl 8, T HRUT (R) TTeAd & |
(D) 3fFReA (A) TeTd &, T R (R) T 2 |

13. ANHYA (A) : HHIA Y G H p-ATIRIATA HH AR 2 |
FHROT (R) : T3 THE Foiagi TTTIH T § Sl p-AT5e] HHHIEE 3T i TS

e i H e § |
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11. 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) 1I-@, I-(@),III-(),IV-(@ B) I-(@,I-(), - (), IV-(s)
C) I-(), I-(q), I =(p), IV=-() D) I-(p), I~ (s), II-(x), IV-(q

12. The general electronic configuration of d-block elements is :
(A) (n-1)d10pgl2 (B) (n-1)d0nsl2
(C) (n-1)d0ng*3 (D) (n-1)d%s!2

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) 1s false.
(D) Assertion (A) is false, but Reason (R) is true.

13. Assertion (A) : p-nitrophenol is less acidic than phenol.

Reason (R) : Nitro group is electron withdrawing and helps in the

stabilisation of p-nitrophenoxide ion.
56/4/1/21 9 AAAAAAAAAAAAAAAAANANAA, P.T.O.



ExE
5
14. ARHYA (A) : TIEH A hisdd — shded TR Tehid T8 i 8 |
SR (R) : Freieae Tg HiShs g & @ 3o (e Fse Sieiead 9ig
H STEfa B SR |

15. ATHYT (A) : IS Teh I IHT B |
HRIT (R) : oIS, ST farerem 37 et JAfientieh o1 3T9fd Tl shiar 2 |

16. AR (A) : 39 T & T, Zn/ZnZt(AM) || CuZt AM)/Cu e E' S =1.1V
2, gfe faolia smer fower 1.1 V & 31feres 8, df soieie Cu ¥ Zn 91 3R o8 0
WA E |
SR (R) : A T a1 Tt i 9ifd S g |

gis -9
17. fr=fafaa 9ei w1 afefya shife -
(a) rfufshan Hrepife
OBRIERLES 1x2

18. 200 g 51 § et Srarsaefict foer & 18 g Hiereht a1 foerem 272.07 K W ferfig g
2 | oo =1 afueres geamm uftesfera hifs |

(91 % feT K, = 1.86 K kg mol ™)) 2

19. (a) feuawgner § @ %W a1 difireh S 2 AR dtsrar & o 3R =i 2
CH, - CH, — I 3R CH, - CH,, - Br
(b) TrAfeTiad e 1 37 TR & TEd ¥ H AT HIT :

S, 1T, 1-TFSH, 1-FANSLA 1x2
56/4/1/21 10




14. 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.

15. Assertion (A) : Fructose is a reducing sugar.

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

reagent.

16. Assertion (A) : For a Daniell cell, Zn/Zn2*(1M) || Cu?* (IM)/Cu with
E°cell = 1.1V, 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.

SECTION - B
17. Define the following terms :
(a) Order of a reaction

(b) Activation energy 1x2

18. 18 g of a non-volatile solute is dissolved in 200 g of H,O freezes at 272.07 K.
Calculate the molecular mass of solute (K, for water = 1.86 K kg mol™1) 2

19. (a) Which compound in the given pair would undergo SyZ2 reaction at a
faster rate and why ?
CH; - CH,—-Tand CH; - CH, — Br
(b) Arrange the following compounds in the increasing order of their
boiling points :

Butane, 1-Bromobutane, 1-Iodobutane, 1-Chlorobutane 1x2

56/4/1/21 11 WAAMAAAAAAAAAAAAAMAAAA P.T.O.



20.

21.

22.

23.

24.

56/4/1/21

(a)

(b)

(a)

(b)

(a)
(b)
(©)

HIEIeT AR | AR Tt Affsranst o fora gewr: foranfafér fafey | 2
JHYAT
19 Fr=faftga Surao 8 9= w3t 2

(i) I | SIIgeh A

(i) TIHTA ¥ 3-FTESIHRNSAA 1x2

R BT & TS TophiE, S 91 o |y tfufshen sar 7 | wemfies g
fetfaa |

i<l Q1 &R T Ieoid feha T &, U&= <hIfT foh 394 @ s DNA o 3ufed &
3 RNA H 3ufed 2 -

(i) 9fH, (i) e 1x2

Qg - T

"5 [Pt(en),Cl,] 2" o AT FHTad S8 |

foreee &t THgTd o STTER T d4 3T 1 Seragiien fomamd fafeu afg Ay < P2 |
Theqt ferug & @ STt 2 7 U 3erew G | 1x3

25 °C R f=feafiga g« =1 emf TTEh{eTd ST
Sn/Sn?* (0.001M) || H* (0.01 M) | Hy (1 bar)/Pt g,
fe® : E°(Sn?*/Sn) =-0.14 V, E° H*/H, = 0.00 V (log 10 = 1) 3

ffeRaa stffsransti < foe Tamafe gxfien fafay @ i ik ) -

(a)
(b)
(©)
(d)

BTSN — 3TTerefientor 3fdrferan

faforeme dero

U 1 IS — ShTH Ufehe

S-S TR 1x3
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20. (a) Write the stepwise mechanism of nucleophilic addition reactions in

the carbonyl compounds. 2
OR
(b) How will you convert the following :
(1) Toluene to benzoic acid.

(1) Ethanol to 3-Hydroxybutanal 1x2

21. (a) What happens when glucose reacts with bromine water ? Write

chemical equation.

(b) Two bases are mentioned below, identify which is present in DNA

and which one is present in RNA :

(1) Thymine, (i1) Uracil. 1x2
SECTION - C
22. (a) Draw the geometrical isomers of the given complex :
[Pt(en),Cl,]**
(b) Write the electronic configuration for d? ion if Ay < P on the basis of
crystal field theory.
(¢) What is meant by a unidentate ligand ? Give an example. 1x3

23. Calculate emf of the following cell at 25 °C :
Sn/Sn2* (0.001 M) [|H* (0.01 M)| Hy (1 bar) | Pt

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

24. Write chemical equations for the following reactions : (Do any three)
(a) Hydroboration — oxidation reaction
(b) Williamson Synthesis
(¢) Friedel-Crafts Alkylation of Anisole

(d) Reimer-Tiemann Reaction 1x3
56/4/1/21 13 AWAAAAAAAAAANAAAAAAAAAA, P.T.O.



95. (a) TreAferaa el 2 i i fie ) % fore Tamfies we R -

() R IR S=ilgh A
(i) e TR SHAH
(b) feu gu AR § T HH Tecial 37 & 3T R ?

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

26. THTREd UGl ! SATEAT SHIfT ;
(a) 3TTEYIH UHHT 3TFA
(b) URTES 5
(c) ferepefrepaom 1x3

c

27. (a) feugw Afies & 31E gt v Hft 919 fafaw
Cl

Br
(b) —NO, &g =i 31l a1 § feufaai o ufeafa getedHi 1 rfierd gfaeemm
FATTSRAT3TT o Sfa STTITsRATSiieTaT Si@T <aT & | ST e oh! SATEAT o T IR0l

it |
(c) T BT & & VU FANISS h Ucehlgieleh TSI BTESIFATSS o T1Y AT
TepaT STTaT 3 | 1x3

28. sy foh wuw wife i rfufsran § 99.9% rfufshan qui 8 # & ww= Siffshan 61

TG (t,),) BT 10 T B2 | [log 2 = 0.3010, log 10 = 1]. 3
56/4/1/21 14




25. (a) Give chemical tests to distinguish between the following pairs of

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

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

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

26. Explain the following terms :
(a) Essential amino acids
(b) Peptide bond

(c) Denaturation 1x3

27. (a) Write the IUPAC name of the given compound :
Cl

Br
(b) The presence of -NO, group at ortho or para position increases the

reactivity of haloarenes towards nucleophilic substitution reactions.

Give reason to explain the above statement.

(¢) What happens when ethyl chloride i1s treated with alcoholic

potassium hydroxide ? 1x3

28. 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

56/4/1/21 15 WAAMAAAAAAAAAAAAAMAAAA P.T.O.
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FrATARET o hH- ST TR & | o8 ol SIHYEsh T1eT 3R TeU 1T 9T 9 T ST |

29. 3UEEHANSH AR H HTEEH ! Thid, T shi AT FANHT 64 G N S
§G T 1 ST Hehdll & | hra i 9T TUTY/TEH ITHEHASH G861 < ssR & Hhereh
ITAH A & | T o ST THTUR haTeh (s, p 37 d) Tehiid ek FHfvaa snfufe
S o EHAe, T T HT-Herh I HTTE % UHHE HeTh! % Tg=T ¢d & | Th
Yo FEEASIh a9 THY SHaT & 96 heleh JTehad HATGSATI hid & | Hepdol |
gioyfeIa d-seres a1 a1 Taies d-hefeh I (n—1) d 31¥ar 9l d-5&eh 91+ nd &
Tehd & | 30 YR Ffifa Tpat shuwT: TTaies Heeh Tt (T S=Ishon Tapet) 3R aTel
HEIh TPel (3 TAhY Tel) HEA & | FHeh ATANG Hpell shl Jehfd TTIFhIA
3T ferereeh i &1 Fehell B | 39 figia <1 it & fob 38 3Tehl shouaTd TfFdford &
AT I8 TepeA o T <h1 ST T L T B |
frfefaa et o ST e
(a) S HIRTC b [CoF |3 wfagmarha & 31era STgraehia, 3R i ?

[T 3R : Co = 27] 1

(b) [Co(en), CL,]" H Co ! IUHEHAS AT &1 & ? 1
© () Tcugudspd s v am fkau :

[Pt(NH,),CL,]2*

(i) [Co(NHy)g] 3" U AN heteh HUe STal H&h el &, ARG HIT | 1+ 1

AYAT

(c) HAISHEhdl e THgTd o TR W [Ni(NH,)]2* =T 3TTehf a1 dehtot w1 Frm
HIT |

[ACHTY] SR : Ni = 28] 2

56/4/1/21 16 WAAAAAAAAAAANMAAAAAAAAAA



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

SECTION -D

answer the questions that follow.

29. 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 [C0F6]3‘ 1s diamagnetic or paramagnetic and why ?

[Atomic number : Co = 27] 1
(b) What is the coordination number of Co in [Co(en), C12]+ ? 1
(¢) (@) Write the IUPAC name of the given complex :
[Pt(NH,),Cl,]%*
(1) Explain [Co(NHj)4] 3* is an inner orbital or outer orbital
complex. 1+1

OR

(¢) Using valence bond theory, deduce the shape and hybridisation of
[Ni(NH,)4]?* [Atomic number of Ni = 28] 2

56/4/1/21 17 WAAMAAAAAAAAAAAAAMAAAA P.T.O.



30. et Fer H, e sl o TR S, fEd e A ahEtda 2 2, e
Jgastaeeh et ¥ forega o venfad s SR AR gt B | eietan Neat o 1
Zn € H1 ZnSO,, foe=m o W@ I 8 37K Cu B8 &1 CuSO,, faerm & W@ I ? |
QT BT I FlceHiet o AT | ifcdeh IR gRI ST AT & | T foreial bl davr 3g
SR ST ST 2 | GHI Solaeisl o Solaeis fawal o 37X sl Igd aTesh §c1 (emf) hal

ST 8 | SEa3TIee TR H foepd 9 yanfEd e W uere 1 31qeed gl g | Rt I
T ¥ T A Taga S1mEe yarfed s W fgaeiems 3meH S8 Cut 3 3191 7 fod i
BId & | 9y JefasTaere- fom o €9 1 S | 38 geg fohan o |

freferRaa sl o 3T i ;

(a)
(b)
(©

(©)

oot Tet | e B 1 1 T & ?
oo Tt el Teh JEATTEHT el <hi Wil ATER LT & ?

F1 f56 8 99 901 § hi Fothe faera veria foman ST gehdr 2 2 E° 8 o A
1 HERIAT 8 ST ShITT |

(E° CuZ*/ Cu=0.34 V)
(E°Zn2t/Zn =-0.76 V)
YT
frferiaa o 1o & foTu fora e st sht STraverehar grft ?
@i 1% MnO, I Mn?* 4
(i) 19« H,0%1 0,4

gig -¢

31. f=fafaa o @ ol 9t w91 & ST &

(a)
(b)
(©)
(d)
(e)
56/4/1/21

e o1 HehmoT Teat T T2 T AT B 2
AT 3T T B ?

e 61 gor 1 shiftrm Y v S et ferat I gt 8 2
TehHYT ded a1 39 ST Bl & 2

TR T3 o AT TTIIG: T BId 8 | SR S |
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30. 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° Zn2* / Zn =—-0.76 V) 2
OR

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

() 1molof MnO | to Mn2*

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

SECTION - E
31. Attempt any five of the following :
(a) Why Zinc is not regarded as a transition element ?
(b) What is Lanthanoid contraction ?
(¢) Why is first ionization enthalpy of chromium lower than that of Zn ?
(d) Why are transition elements good catalysts ?

(e) Compounds of transition metals are generally coloured. Give reason.
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(® KMnO, W& K,MnO, I T H, S |1 Th FATI=RhA 8, R T ?
(g) TrAfafRaad smafes awien gt hife

Cr,02” + 14H" + 6e"—> 1x5

32. (a) (1) wfaenw g w1 ufenfya i |
(i) STeft wfisfist % fore T S/e1 61 gotT 8 38 St H &1 3A1eeh STuere w1
37

(iii) 303 K9 100 g 911 ¥ 2 g ™ (M = 180 g mol~!) 1 aictent foerm
TR TN | AfG 303 K W I[g 9Iet 1 917 g1 32.8 mm Hg 8 a forerm 1

TST TS AT BT 2 1+1+3
e
(b) (1) TIATEH 3Tt I S=i H Tei T IR HITTT T M0 &1 T[UTeh Teh T A
BT AT 37146 |

(i) 3TeS forerae <t aitmr fefaw |

(iii) CaCl, (AIeR §&MH = 111 g mol ) % 30 FeaHM I Tisher hHifo
500 g 91t | foefa 0 W feame & 2K &1 it g1 911, I8 AHd g 6
CaCl, %1 i faeH g1 2 | 1+1+3

CEERNIY K;=1.86 Kkg mol1)

33. (a) C,H,ON 3fUseh &3 1 I3 THISS ‘A’ BIHAM SIHTHTSS fmfietor tffsman g
Wi B e & | 273-278 K W ‘B, A18gd 317t % @1t 31Rfhfrd whteh ‘C7 31K
FAHIH qAT T TTeteh TSR BTSSTRATSS o 1Y TR S ‘D’ ST 2 |
‘C’ TSt % |1y ARUBRRE ek B g R 1A, B, O D’ 3R 6l U
ST qe TEmfe Tt o 7w 1 faRau | 5
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33. (a)
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Out of KMnO, and K,MnO,, which one is paramagnetic and why ?

Complete the following ionic equation :

Cr,03 + 14 H" + 6e"— 1x5

(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™!) 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
(1) Predict whether Van’t Hoff factor will be less or greater than

one, when Ethanoic acid is dissolved in benzene.

(i1) Define ideal solution.

@iii) 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™)

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.

OR
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(b)

56/4/1/21
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What is Hinsberg’s reagent ?

Arrange the following compounds in the increasing order

of their basic strength in gaseous phase :

C,H.NH,, (C,H,), N, (C,H,), NH

(1) Give reasons for the following :

1)
)

(3)

Methyl amine is more basic than aniline.

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

tribromoaniline.

Primary amines have higher boiling points than tertiary

amines. 2+3
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If a question does not have any parts, marks must be awarded in the left-hand margin and
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once again reminded that they must ensure that evaluation is carried out strictly as per value
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MARKING SCHEME 2023

CHEMISTRY (Theory) - 043
QP CODE 56/4/1

Q.No Value points Mark
SECTION A
1 (D) 1
2 (A) 1
3 (C) 1
4 (A) 1
5 (A) 1
6 (B) 1
7 (©) 1
8 (A) 1
9 (C) 1
10 | (B) 1
11 | (A) 1
12 | (A) 1
13 | (D) 1
14
(A) .
15 () 1
16 |(C) 1
SECTION B
(a) The sum of powers of the concentration of the reactants in the rate law expression. 1
17 (b) The energy required to form activated complex / The minimum amount of extra energy
required by reactingmolecules to get converted into a product. 1
18 ATe=Kim
MB:KwaBXIOOO %
wA><ATf
AT, = T° - T,
ATf =273-15 — 272-07=1-08K
1-86x18x1000
B = 1
200 x 1-08
=155¢g mol ! ”
19 a) CHs- CH,- I;lodide is a better leaving group/ due to larger size of iodine. %,
b) Butane < 1 - Chlorobutane < 1- Bromobutane < 1 — lodobuatane. 1
20
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Nu Nu

slm\ )\
any =
b O

Step 1
Nu Nu 1
e
‘)\6 —= a/l\
b step 2 b OH
1
OR
20 [ (b)
(i)
CH
O/ ° ®KMnO,-KOH ©/ i .
(i) H,0'
(ii)
OH
PCC dil. NaOH |
CHSCHEC}H%CHSCHD R —— CHS—CH—CH_,_—CHD
1
(Or by any other suitable method)
21 (a)
CHO COOH
| I
(C H 01_1]4 Br, water [C HOHLI
| | 1
CH,OH CH,OH
(b) Thymine — DNA, Uracil — RNA %%
SECTION C
22
(a)
2+
en/-\ /Cl Cl j
R X /\ | _/\
/D i
Cl | 2,72
an C]_
Cis isorner Trans isomer
1 1
(b) ‘[2g Cq

(c) When a ligand is bound to a metal atom or ion through a single donor atom.
Example: CI" / H,O / NH3(or any other one correct example)
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23 2+
o 0-059 [Sn } %
E = — log
cell cell 2 2
L
o _ _ %
E cell = 0-(-0-14V)=0-14V
_ . 0059 (0-001)
E ceni= 0-14 2 lOg 0-01)2 .
0-059
=0-14 - log 10
= 0-14-0-0295 = 0-1105V or0.11V 1
(Deduct % marks for incorrect or no unit)
(Or by any other suitable method)

24

(a)
1. B-Hs
CH,-CH=CH, CH,-CH, -CH,-0OH
- 1.H,0,,0H

(b) 1x3

'_I + -

R-X+ R-QNa—— R-O-R + Na X
(or any other correct equation)
(c)
OCH,
OCH, OCH,
hyd. AICI -
A . AlCI.
+CH,Cl —= 25 "
CS,
CH,
(d)
OH OH
1. CHCI, + aq NaOH CHO
2. HY
(Any three)

25 (a)

(i) On adding neutral FeCls;, phenol gives violet colouration whereasbenzoic 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.

26. (a) Amino acids that cannot be synthesised in the body and must be obtained through diet. 1
(b) The amide linkage between — COOH group and -NH> group. / The amide linkage (-CONH-)which 1
joins two amino acids.

(c) When a protein in its native form, is subjected to physical change like change in pH, 1

temperature etc it loses itsbiological activity (Or destruction of secondary and tertiary structure.)
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27 (a) 3-Bromo—1- chlorocyclohexene
(b) Nitro group is electron withdrawing group, it withdraws electron density from the benzene
ring and facilitates the attack of nucleophile on haloarene.
(c) CH;-CH,-Cl+KOH(ale)— CH, =CH, + KCI+H,0 /Ethene is formed.
28. 2.303 . [R]
k= log %
t [R]

For 99-9 % completion
Let [R], = 100,

[R]=100-99-9%=0-1

_2-3031 100

t99.99% = 1°8 1]

Let [R ]y = 100, [R]=100-50 =50

_2:303, 100
fs0% =T %8 g

2-303
= log 2
" g

=2'i03 x0-3010

Divide (i) by (ii)

2-303

t 3
99-9% _ k
teno .
s0% 2303 5 3010
k
'999% _ |,
t50%

or tgg.90, = 10t500,
(or by any other suitable method)

SECTION D
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29.

(a) Paramagnetic, F~ does not cause pairing of electrons and hence unpaired electrons are
left.
(b) 6
(c) (i) diamminedichloridoplatinum(IV) ion
(i) It uses inner d orbitals because NH3 causes pairing of electrons
OR
c)
4d

R /Y T O

Ni(Il)

MmN O LT T LT

Ni(Il) in [Ni(NH,),]**

M) L] TSI 1T

spld?

Shape: Octahedral ; Hybridization : sp>d®

Y, Vs

[ER

Y,V

30

(b) When Eext >E
(c) E

(a) It allows flow of ions and the circuit is completed / itmaintains the electrical neutrality.

(or any other correct reason).

cell
o 0 o

=E - E
cell Cu?*/Cu Zn2*/Zn
=0-34-(-0-76)=1-10V
As EOCell = +ve, the reaction takes place, so copper sulphate cannot be stored ina zinc pot.

OR
(c) (i) 5F
(i) 2 F

SECTION E

31

(a) Zn hasfully 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 stateandcomplex formation /provide large surface area.

(e) Due to d—d transition of electrons in d— orbitals / unpaired electrons in d-orbital.

(f) K;MnO,, due to the presence of one unpaired electron.

(8) Cry0,2 " +14H" +6e” ——2Cr> " +7H,0 (Any five)

1x5

32.

(a) (i) If a pressure larger than the osmotic pressure is applied to the solution side, resulting in the
movement of solvent particles from solution to solvent.
(ii) Solubility of gases in water decreases with rise in temperature. More oxygen will be
available in the cold water.
(iii)
Y _
b —p = n72
p? n

P - p wy X M,

0 _
2 M, xw,
328-p;_ 218
328 180 X100




32.8-p, = 0.0656

p1=32.734 mm Hg (Deduct % mark for no unit or incorrect unit) 1
OR
32 (a) (i) i will be less than 1. 1
(i) Solution which obeys Raoult's law over the entire range of concentration. 1
(iii)
i=3
i XKr Xxwg X 1000
A Tf = ! 5
MB X Wy
2K = 3x 1.86 xwg x 1000 1
B 111 x 500
2x111x500
Wp = 1
3x1-86x1000
=19-89 ¢ (Deduct % mark for no unit or incorrect unit)
33 CONH, NHj NC
[:f:] Br +NaOH [:f:] CHC + [:f:]
S N - N
KOH
A B D
C,H,ON
NaNOQ,, HCl
273-278K 1x5
Ny CI
@ C,H,OH
—= -
E C
(1 mark for identification of A, %5 + 5 each for identification and reaction of formation of B, C,
D, E).
OR
33 | (b) (i) (1) Benzene Sulphonyl Chloride (CgH5SO>Cl) (Name or formula) 1
1
(2)CoH5NH»< (CoHg)y NH < (CoHg)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
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