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General Instructions :

Read the following instructions very carefully and strictly follow them :

(i) This question paper comprises four Sections — A, B, C and D. There are
37 questions in the question paper. All questions are compulsory.

(it)  Section A - Questions no. 1 to 20 are very short answer type questions,
carrying 1 mark each. Answer these questions in one word or one sentence.

(iti) Section B - Questions no. 21 to 27 are short answer type questions, carrying
2 marks each.

(iv) Section C - Questions no. 28 to 34 are long answer type-I questions, carrying
3 marks each.

(v)  Section D — Questions no. 35 to 37 are long answer type-1I questions, carrying

5 marks each.

(vi)  There is no overall choice in the question paper. However, an internal choice
has been provided in 2 questions of two marks, 2 questions of three marks and
all the 3 questions of five marks. You have to attempt only one of the choices in
such questions.

(vii) In addition to this, separate instructions are given with each section and

question, wherever necessary.

(viit) Use of calculators and log tables is not permitted.

SECTION A
Read the given passage and answer the questions number 1 to 5 that follow : 1x5=5

The substitution reaction of alkyl halide mainly occurs by Sy1 or Sy2
mechanism. Whatever mechanism alkyl halides follow for the
substitution reaction to occur, the polarity of the carbon halogen bond is
responsible for these substitution reactions. The rate of Sy1 reactions are
governed by the stability of carbocation whereas for Sy2 reactions steric
factor is the deciding factor. If the starting material is a chiral compound,
we may end up with an inverted product or racemic mixture depending
upon the type of mechanism followed by alkyl halide. Cleavage of ethers
with HI is also governed by steric factor and stability of carbocation,
which indicates that in organic chemistry, these two major factors help
us in deciding the kind of product formed.
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1. & 9 3cg it Ffamaea #i angfe fifve afe w8 gau el (S
alsha) Ufeshal aeiss Syl Teratfaty & wfceemds stffshan vad ot 2 |

2. 39 9 H AW FAEY Al 3G BV b AT o T TYE Al g oE W aHdd

gferd SehT=T F{foId &1 ST 2 |

3. T& 3IUIE i UNIRh HINT F& 2-50U=H, Ueehlgic! KOH & @19 Affsha
AT 3 |

4.  CHI; % T IR T |
5. 39 3c91el shl AN faRay Sio U s HI o @19 31fsrfshira foram Simar 2

Y97 &7 6 G 10 U Jed IHIT & : Ix5=5

6. JC ga A N B % F9YFh HHI: 140°C 3R 180°C B, I 3T ¢d il g™
ST frEept 90°C T 9T e/ I=A B |

7. o o g W e e R R aen 9 3 8 R SR dem 2 0

8. w1 forell Safwfshan o1 o feores T W v spim =l safwfskan 1 B, (Sfsha
FoAt) I 7 ?

9.  PVC o Ushdleh hl G=AT iU |

10. Tl suATSies O IUfErd hia-Hi Gi=qTcHs ShTs IHh! A H RN o1 <l
77

597 G 11 & 15 Fgla5c91d 57 & Ix5=5
11. i oo & fefefaa & @ geeaq e @

(A) A=

(B)  STgHIYIUHIA

(C)  ZrEHfveuHA

(D) e
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1. Predict the stereochemistry of the product formed if an optically active
alkyl halide undergoes substitution reaction by Sy1 mechanism.

2. Name the instrument used for measuring the angle by which the plane
polarised light is rotated.

3. Predict the major product formed when 2-Bromopentane reacts with
alcoholic KOH.

4. Give one use of CHI;.

5. Write the structures of the products formed when anisole is treated with
HI.
Questions number 6 to 10 are one word answers : Ix5=5

6. Identify which liquid will have a higher vapour pressure at 90°C if the
boiling points of two liquids A and B are 140°C and 180°C, respectively.

7. Out of zinc and tin, whose coating is better to protect iron objects ?

8. Will the rate constant of the reaction depend upon T if the E_

(activation energy) of the reaction is zero ?
9. Give the structure of the monomer of PVC.

10. Which structural unit present in a detergent makes it non-biodegradable ?

Questions number 11 to 15 are multiple choice questions : Ix5=5

11.  Out of the following, the strongest base in aqueous solution is
(A) Methylamine
(B) Dimethylamine
(C) Trimethylamine

(D)  Aniline
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12. Tfafed # & forEeh gr1 ATEIwH qheor 77 feam sman 2 2

(A) THA
(B) WA
(C)  U=H-2-3TH
(D) U=H-3-3TH

13. f=forRaa dspmor awai o @ fopaeh gra SAfireran stieredishtor eTawemd yefsia i
STt & 2
(A)  Sc(Z=21)
(B) Cr(Z=24)
(C) Mn(Z=25)
(D) Fe(Z=26)

14. =H GEHLOT I B 99 1 H3R AT FR L 3
(A) YA HU-HIAH T
(B)  Torgd-oET ©
(C) URENH Thed W
(D) ferea ywra w

15.  feu e s w1 @@t omg. g fow . AW e g 2

%
(H%—?—G%—CH3
COOH

(A)  2,2-STEHIITATgH 3T

(B)  2-hreiidad-2-HiIeTeged

(C)  2-UfeA-2-0feTiuATssh 3Tt
(D)  3-HIYAS FEiracTh 3T
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12. Iodoform test is not given by
(A) Ethanol

(B) Ethanal

(C)  Pentan-2-one

(D)  Pentan-3-one

13. Out of the following transition elements, the maximum number of
oxidation states are shown by

(A) Sc(Z=21)
B) Cr(Z=24)
(C) Mn (Z=25)
(D) Fe(Z=26)

14. Hardening of leather in tanning industry is based on
(A)  Electrophoresis
(B)  Electro-osmosis
(C)  Mutual coagulation
(D) Tyndall effect

15. What is the correct IUPAC name of the given compound ?
CH,q
CH, - (|3 — CH, - CHyq
éOOH

(A)  2,2-Dimethylbutanoic acid

(B)  2-Carboxyl-2-methylbutane

(C)  2-Ethyl-2-methylpropanoic acid
(D)  3-Methylbutane carboxylic acid

' 56/1/1 | 7 _ PTO.
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9T GCAT 16 @ 20 & 70, 31 &7 137 T § 78 vk &1 SfaeharT (A) 7o g
& HRUT (R) gRT 3ifebd foar 77 § | 37 91 & @gl 3w A9 130 70 Fis7 (i),

(i), (iii) 3 (iv) ##WW Ix5=5
(i) AR (A) 3T HRU (R) T T HeH & N Rl (R), AT (A)
) g TS 7 |

(i) AR (A) IR FRW (R) I T& HM &, Wq ST (R),
JATTRAT (A) <hl T =g 7g7 2 |

(if)  ATHYT (A) TE 8, T HRU (R) TTeTd HH 3 |
(iv) AR (A) Ted 7, T RO (R) TE hH 3 |

16.  37YHT (A) : Au 3 Ag &1 TI5hYU 37k 3RIEhT o NaCN & aF fIer=H g
et @ fopam <mar 7 |

SR (R): 31 3Fhi § Geig IYfgat NaCN # gt St 7 |
17. 3797 (A): F, 3 | F—F 3T&-4 g5 a1 @ |

HRU(R):  F 99 1 AR Biel 8l & |
18. 3YFHIT (A) : IUEEEAST AR U IWASH Tl 5 HRUT S-9- GHISIIT
I gl B |

HRU(R):  3IWACH Garel S8 NO, H g1 fore g ooy N 3R O 81 & |
19. 37YFHYT (A) : Tohid Toh I IHT 2 |
RO (R):  Hehid U TeTgehifbfeh o4 BT 2 |
20.  37UHT (A): IAfFRAT Hy + Bry, — 2HBr | 3T{Uashar 2 Tdfid gidl 8 |
FRU(R): & gE Wl arfufsn § srfirrrent & & 310 Wit o § |

LCLCRC)
21. f=faRea ugh & gftam fafew - I1x2=2
(a) NI
(b) g
Iroran
TG <ht e foham Twesy | 2
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For questions number 16 to 20, two statements are given — one labelled
Assertion (A) and the other labelled Reason (R). Select the correct
answer to these questions from the codes (i), (ii), (iii) and (iv) as given
below : Ix5=5

1) Both Assertion (A) and Reason (R) are correct statements, and
Reason (R) is the correct explanation of the Assertion (A).

(i1) Both Assertion (A) and Reason (R) are correct statements, but
Reason (R) is not the correct explanation of the Assertion (A).

(i11) Assertion (A) is correct, but Reason (R) is incorrect statement.

(iv)  Assertion (A) is incorrect, but Reason (R) is correct statement.

16.  Assertion (A) : Au and Ag are extracted by leaching their ores with a dil.
solution of NaCN.

Reason (R): Impurities associated with these ores dissolve in NaCN.

17. Assertion (A): F —F bond in F, molecule is weak.

Reason (R): F atom is small in size.

18. Assertion (A) : Linkage isomerism arises in coordination compounds
because of ambidentate ligand.

Reason (R): Ambidentate ligand like NO, has two different donor
atoms i.e., N and O.

19. Assertion (A) : Sucrose is a non-reducing sugar.
Reason (R):  Sucrose has glycosidic linkage.

20. Assertion (A): The molecularity of the reaction H,+ Bry— 2HBr
appears to be 2.

Reason (R):  Two molecules of the reactants are involved in the given
elementary reaction.

SECTION B
21.  Define the following terms : 1x2=2
(a)  Tranquilizers
(b)  Antiseptic
OR
Explain the cleansing action of soaps. 2

9 _ P.T.O.
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22. 300 K W I (AR §9H = 60 g/mol) % 5% oo 1 W& &
gfterferd I | [R = 0-0821 L atm K1 mol1] 2
Ao
forem 7 g1 ety foe=E, T # 100 g 91 # AT (VIR Go99H = 60 g/mol)
7-5 g 3R g U fopell uqidl Z % 42-75 g, 100 g 5T H oI | a8 Wfara foan
T fob QM1 foerRM ThEWH a9 W T §T | Z 1 HIoR geadH qitehierd
éli\ﬁQl 2
23. 3TN shl Hgdl 31 GHI & 9 few T 71 &1 fagersor i | Ix2=2
(a)  3TWfshaT 1 HIfE hT IR HINT |
(b) Hgifih T & T SHARIA o oG Tohsll HIUHNH hl A5dT Teht I
Bl Gehdl & ? SATEAT ShilNTT |
24, TfafEa stet 6 omhfa Eifaw - 1x2=2
(a) XeOF,
(b)  BrF,
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22. For a 5% solution of urea (Molar mass = 60 g/mol), calculate the osmotic
pressure at 300 K. [R = 0-0821 L atm K~1 mol—1] 2

OR
Visha took two aqueous solutions — one containing 7-5 g of urea (Molar
mass = 60 g/mol) and the other containing 42-75 g of substance Z in
100 g of water, respectively. It was observed that both the solutions froze

at the same temperature. Calculate the molar mass of Z. 2

23. Analyse the given graph, drawn between concentration of reactant vs.

time. Ix2=2

Concentration of reactant

(a) Predict the order of reaction.

(b)  Theoretically, can the concentration of the reactant reduce to zero

after infinite time ? Explain.

24. Draw the shape of the following molecules : 1x2=2
(a) XeOF,
(b)  BrFq

11 . P.T.O..
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25. Tr=fafga et o g3 G 1x2=2
(a) IR IerEeifaaeifehe (11)

(b) FHFENUATRAT (IV) A0S

26. 1 gl § 9
(a) WU i Afemiem ReEe & a1y JfhRa ot Sd-smafea

fopan wimar B, 3
(b) S =l TSl AICL; 31 3ufedrfd § CHZCOCL % | STfshii femer
ST & | 1x2=2
27. TwfaRad sgehl H Tharshi o AW 3R =N faRae I1x2=2
(a)  Sohallse
(b) Tiemi=
wWug T
28, famiferiad srfufhanaii % e # A 3t Bl ST AR - éw:g
(a) CHsCOOH Nli‘c‘ , A _NaOBr g
NaNO,, + HCI
(b) CeHzNO, —Fe/HOL  , NaNO, +HOL 4
0° - 5°C
. H,O/H*
(©  CeHzN;Cl —UN, 5 20" |
AT
(a) TrfciRaa et < Afiepi & = o1 favg wg Har 1x2=2

() U SR ugHdE
(i) U 3 N-afoeufefa
(b) Frefafad et St 376 TS o Ted gU A § FAred HIfT 1
A, SYAHIA, YA
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25. Give the formulae of the following compounds : 1x2=2

(a)  Potassium tetrahydroxidozincate (I1I)

(b) Hexaammineplatinum (IV) chloride

26. What happens when

(a)  Propanone is treated with methylmagnesium iodide and then
hydrolysed, and

(b)  Benzene is treated with CH3COCIl in presence of anhydrous
AlClg ? 1x2=2

27. Write the names and structures of monomers in the following polymers :
1x2=2

(a)  Bakelite
(b)  Neoprene

SECTION C

28. Give the structures of A and B in the following sequence of reactions : éx6=3

NH
() CHyCOOH — 3 —NaOBr ,p
NaNO, + HC1

(b  CeHzNO, —Te/HCL , 4 — 27 B

00-5C

_ H,O/H*
(© CeHsN;Cl —SUON o 2 ,
OR
(a) How will you distinguish between the following pairs of
compounds : I1x2=2

(1) Aniline and Ethanamine

(i1)  Aniline and N-methylaniline

(b)  Arrange the following compounds in decreasing order of their
boiling points : 1

Butanol, Butanamine, Butane

' 56/1/1 | 13 _ PT.O.
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29. fTr=fafea & fou faveea Tt G 1x3=3
(a) T 2,4-E1.uA. ., gdieror TE <ar |

(b) DNA?3h &l T I9H &l 8ld,

g TH-GER o T B @ |

() e N UgeiE aH1 # Tehetehl o &Y U To[hid 361$ Bl B, T oft 9

FTEHTcH gfee | I 8 |
30. fr=fafad @ sror G - 1x3=3
(a) ToREH T Th A ¢ |
(b) chgdﬁﬂ'—r cha ol Teh ATFIIAFA AT % |
(c) 3cpse Nl & FaeHi% He ¥ Rn T 9¢d & |
Iroran
fraferfea Temafe stfufsranasti @i ot Sifu . 1x3=3
(a) Mn02+4HC1—>
(b) XeFgz+KF ——>
(c) I (aq) + H* (agq) + Oy (g) ——>
31. THfaRad shi fHerT <hl SATEAT ST 1x3=3
(a)  ZnS 3R PbS Hl J&% & § NaCN i |
(b)  3TIlG % &9 H g Cush 9iged § SiO, Fl |
(c)  Tidoh YNSHT § ARNEH I |
32. fifaek SAfernyor TR @Ryl # faug % i fomg T | 3
33.  Affshan &1 o ke YehR gwTfard BT e
(a)  SAThIeh 1 I3 &AHA HH Y [T ST,
(b)  IcshuvitE ffshaT § I fien feam S, 3k
(c)  rfwfsha =1 a9 T feam wme 2 1x3=3

34. 75 g UHIfeH A H HIel ST el UEehitoish 30

(e’ §ea9™ = 176 g mol~!) 1 AT (geaWM) Uitehferd hifoe fS&@ gEeht
feHTe 1-5°C %1 &1 T | (K= 3-9 K kg mol ™) 3
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30.

31.

32.

33.

34.

Give the plausible explanation for the following : 1x3=3
(a)  Glucose doesn’t give 2,4-DNP test.
(b)  The two strands in DNA are not identical but are complementary.

(c) Starch and cellulose both contain glucose unit as monomer, yet
they are structurally different.

Account for the following : 1x3=3
(a)  Sulphurous acid is a reducing agent.
(b)  Fluorine forms only one oxoacid.

(c) Boiling point of noble gases increases from He to Rn.
OR

Complete the following chemical reactions : 1x3=3

(a) MnO, + 4 HCl ——
(b)  XeFg+KF ——
(c) I" (aq) + H* (aq) + Oy (g) ——>

Explain the role of the following : 1x3=3
(a) NaCN in the separation of ZnS and PbS.

(b)  SiOg4 in the metallurgy of Cu containing Fe as impurity.

(c) Iodine in the refining of Ti.

Give three points of difference between physisorption and chemisorption. 3

How will the rate of the reaction be affected when
(a) Surface area of the reactant is reduced,
(b)  Catalyst is added in a reversible reaction, and

(c) Temperature of the reaction is increased ? I1x3=3

Calculate the mass of ascorbic acid (Molar mass = 176 g mol™1) to be
dissolved in 75 g of acetic acid, to lower its freezing point by 1-5°C.
(Ke=39Kkg mol~1) 3

15 . P.T.O..
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35.

36.

(a)

(b)

(a)

(b)
(a)

(b)

(a)
(b)

Qug |
Afufshan

Zn (s) + Cu?t (aq) ——> Zn2* (aq) + Cu (s)
& o AGe ufrfera hifsu | 3
fen T 3 : Zn2Y/Zn % fWE® = - 0-76 V

Cu2*/Cu® U E’ = + 0-34 V

R =8:314 JK-1 mol!

F = 96500 C mol1.

39 Ol & & 1Y i | 2
rgqaT

freafefaa Frett o @, wre afgd 39 T 6 anke hifve S o g

&1 TR AT o =T i FTATT ST B ¢ 1x3=3

()  30°C 9 =ict & IR 31YAT 60°C T ldl 1 dX |
(i)  0-1 M CH5COOH faerRM 3195am 1 M CH;COOH o |
(iii) 20°C W KCI fae=a 319@m 50°C W KC1 foer=q |

fargd-Tamfe 4d o fagd-smeed 8 & veg i & @ fag Ao | 2
Fr=faRaa & o fafa 1x3=3
() R (1) Afires g Bid 8 Jefer gt (1) Afires Tha 3 8 |

(i)  ShIHC 31T W1 3TecA1 forerea & fafda st ed @ |
(iii) Zn, Cd, Hg d-scTeh ava I A SITd § 9= Skl awd 4l |

Co 3 Co2* & gowite faam fa@st Co2t (z=27) & fau

TEIShUI-AT JATEO] qEhieTd hifg | 2
tera

A-ATIE 3R UfFeAe] o #Ed 3T o o forg EiT | 3

T <4 FY T TCHTIY/STRA DI S YT T [01eH SR a1 1x2=2

(i)  Sc3* I¥aT Cr3+ (AfTgFaehd SIIgR ST 7)
(ii)  Cr 31E Cu (3= e 3 FGLTH)

* https://www.evidyarthi.in/



SECTION D
35. (a) Calculate AG® for the reaction
7Zn (s) + Cu2t (aq) —> Zn?* (aq) + Cu (s). 3
Given : E° for Zn2*/Zn = — 0-76 V and
E° for Cu?*/Cu=+0-34 V
R = 8314 JK~! mol~!
F = 96500 C mol 1,

(b)  Give two advantages of fuel cells. 2
OR
(a)  Out of the following pairs, predict with reason which pair will
allow greater conduction of electricity : 1x3=3
1) Silver wire at 30°C or silver wire at 60°C.

(i1) 0-1 M CH3COOH solution or 1 M CHSCOOH solution.
(1i1) KClI solution at 20°C or KCI solution at 50°C.

(b) Give two points of differences between electrochemical and
electrolytic cells. 2

36. (a) Account for the following : 1x3=3

) Copper (I) compounds are white whereas Copper (II)
compounds are coloured.

(ii))  Chromates change their colour when kept in an acidic
solution.

(iii) Zn, Cd, Hg are considered as d-block elements but not as
transition elements.

(b)  Calculate the spin-only moment of Co2* (Z = 27) by writing the

electronic configuration of Co and Co?*. 2
OR
(a)  Give three points of difference between lanthanoids and actinoids. 3

(b) Give reason and select one atom/ion which will exhibit asked
property : Ix2=2

(i)  Sc3* or Cr3* (Exhibit diamagnetic behaviour)
(i1))  Cr or Cu (High melting and boiling point)
5611
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37. (a)

(b)

(a)
(b)

88/

t-sfe Uewhlgial 3R n-SYATA § & DH-AT 30 I st derar &

T IR FA 2
frferiiea wurao gvae HI
(i) $Ha o Afafbefcesss
(i) t-FRAFANES T t-feet Tl $er
(i) I " U
reran

i ¥ wdHTA o9 1 fsrafaty &fsa |

() EHTA o SaAlferarIH
o

(i) fEE @ paHfAEe

(ii)) FHA T 2,4,6-2STHIBHIA

frefoifga ST Trae o @ fofe safiertes &l 9mfh hifT

Ix3=3

1x3=3
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37. (a) Out of t-butyl alcohol and n-butanol, which one will undergo acid
catalyzed dehydration faster and why ? 2

(b)  Carry out the following conversions : 1x3=3
1) Phenol to Salicylaldehyde
(i1)  t-butylchloride to t-butyl ethyl ether

(iii) Propene to Propanol

OR
(a)  Give the mechanism for the formation of ethanol from ethene. 2
(b)  Predict the reagent for carrying out the following conversions :  1x3=3
(1) Phenol to benzoquinone

(ii)  Anisole to p-bromoanisole

(iii)  Phenol to 2,4,6-tribromophenol
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