Serles SSRR3/3 SET-1
VAR o e
Q.P. Code 56/3/1

e 4.

Roll No. gﬁm % Tﬁ TR
Candidates must write the Q.P. Code
on the title page of the answer-book.

qre NOTE

(D 9 9= R o 6 39 s9-97 § giga (D)
I8 27 % |

(ID wwn 9 & o % 39 g7 4 (1D
33T € |

Please check that this question paper
contains 27 printed pages.

Please check that this question paper
contains 33 questions.

o (D) yA93 H e &Y skl 3R few ww (1) Q.P. Code given on the right hand

k

ke Y99 IS I qhErel Ia-giEdn

8 TEEwi

V) Fumn www w5 I e iE w9 A (0V)
k Ugel, IR-YfEaet § U9 w1 HHTH

% vy ford |

(V) 38 9-99 i 94 o foig 15 e =1 (V)
oy fem w2 | yeE-ud o o
@iE W 10.15 o9 feRm Sm@m o |
10.15 S50 ¥ 10.30 &9 doh B had

Y-9F hl e 3T 3H 37T & eRH
I IT-YEqehl T HIg IR 81 fora |

side of the question paper should be
written on the title page of the
answer-book by the candidate.

Please write down the serial
number of the question in the
answer-book before attempting it.

15 minute time has been allotted to
read this question paper. The
question paper will be distributed
at 10.15 a.m. From 10.15 a.m. to
10.30 a.m., the students will
read the question paper only and
will not write any answer on the
answer-book during this period.

W fasme (dgi=e)

CHEMISTRY (Theory)

Feia a7 : 3 a2

Time allowed : 3 hours

37feIHadT 37 : 70

Maximum Marks : 70

56/3/1-13 1



ﬁm%ﬁa/ﬁﬁé??ﬁa# STTYEF TIGT X ITHT G177 BT :

(1)
(ii)
(iii)

59 J97-97 H 33 Y97 & | @4 397 AfHaGrE & |
T8 YI7-9 giel GUS] 7 [q95id 8 - @ &, @, W, 909 & |

GUE & - ¥o7 &I 1 & 16 7% Tglasedig JHR & Jo7 & | J&F Fo7 1 37 #7
&/

(iv) U &- 97 &7 17 @ 21 7% 37 TY-FT0T FHR & J97 8 | §AF F97 2 371
#E
(v) UG T- F97 G&IT 22 T 28 T G-I FHR & o7 & | JA% F97 3 37 FT & |
(vi) TUE T J97 T&IT 29 TIT 30 FHF-STIRT J97 & | T Fo7 4 7% H71 & |
(vii) TWUE F- T97 &7 31 & 33 FH-3709 FHR & 97 & | I Jo7 5 371 1 8 |
(viii) IJ97-99 H GHT [abeq 781 1397 =7 & | Je0f4, @8 % @& 3ifalts 3= T4 @usi &
PO JF1 8 GRS [aeeT BT T97 197 T & |
(ix) &7 3 1% gieeanea sl & o 377 F97-97 & |
(x)  Popeict 1 I9FIT Fidtd & |
TUg &
597 G&IT 1 & 16 T TgIEehedid YR & 1 31 & Jo7 & | 16 x1=16
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(A) Fe
(B) Cu
(C) Mn
(D)  Sc
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(B) SIIHAT HTSFEdT

(C) Su- AT
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General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
(i)
(iv)
(v)
(vi)
(vii)
(viit)
(ix)

(x)

This question paper contains 33 questions. All questions are compulsory.
This question paper is divided into five sections — Section A, B, C, D and E.

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

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

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

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

Section E — questions number 31 to 33 are long answer type questions. Each
question carries 5§ marks.

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.

Kindly note that there is a separate question paper for Visually Impaired
candidates.

Use of calculators is not allowed.

SECTION A

Questions no. 1 to 16 are Multiple Choice type Questions, carrying 1 mark

each.

1.

16x1=16

Which of the following does not show variable oxidation states ?
(A) Fe

(B) Cu
(C) Mn
(D) Sc

The type of isomerism shown by the complex [CoCly(en)y] " is :

(A) Ionisation isomerism
(B) Geometrical isomerism
(C) Linkage isomerism

(D) Coordination isomerism
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ffctfad # @ forgent Tlagrechi T § 2

(A)  Co>*, st & folg & WY ITehershid Tl

(B) Co®*, gt & fofire & WY STeHAThIT T

(C) Co*, ot Tuaelia depe |

(D) Co>*, Tqshershid Heped o

PFW@EWW$:CO:27]

Frafafiga stfvfsean w fomm hifsT -

/[:j/CHz—Cl KON,
—_ S
Cl

AffshaT T T&T 3TE 2

(A) ,E:j/CHZ_CN

NC

CH, - Cl
(B) ,[:j/

NC

/l:::I/CHIQ—-CTJ
Cl
CH,; - CN
o o &

CN

(&)

frfafaa Afieet § @ fopaet pK, o4 g 2 2

(A) p-IhiEA

(C)  m-TgerEHTA
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3. Which of the following is diamagnetic in nature ?

(A) 003+, octahedral complex with strong field ligand
(B) Co3+, octahedral complex with weak field ligand
(C) CoS+, in a square planar complex

(D) Co3+, in a tetrahedral complex
[ Atomic number : Co = 27 ]

4., Consider the following reaction :

/[:j/CHz—Cl KON,
_—
Cl

The major product of the reaction is :

(A) /©/ o
S

(B)

CH, - CN
(®

T
CH, -
(D) /[;j/

5. Which one of the following compounds has the lowest pK, value ?
(A)  p-Cresol (B) p-Nitrophenol
(C)  m-Nitrophenol (D) 2,4,6-Trinitrophenol

56/3/1-13 5 VWMWY P.T.O.



(CH3)9CH — O — CHg %l S& HI % 919 31f¥ehd foram SiTam 2 a1 a1 @ :
(A) (CHj3)9CH -1+ CH30H

(B) (CHj3)9CH - OH + CH3—1

(C) (CH3)9CH -1+ CH3-1

(D) (CH3)QCH — OH + CH3OH

7. Tr=fafgd Dfen § 9 SH-E1 9= GehiiAd FaREe o 912 AMNHAT Hieh
-faee ey [l et g 2

(A) CH3CONH,
(B) (CH3g)3N
(C) (CH3)9NH

(D) CH3CH,NH,

8. o Wieww H  CH3NHy (), (CHg)NH (ID), (CHg)gN (IIT) 3R

CgHsNH,, (IV) sl &IhdTl 1 Sigdl §311 4 8
(A) IV<III<I<II
B) II<I<IV<III
C) I<II<IlI<IV

(D) I<II<I<IV



6. (CH3)9CH — O — CH3 when treated with HI gives :
(A) (CH3)9CH -1+ CH3OH
(B) (CHz)9CH-OH + CH3g-1
(C) (CHg)CH-1+CHg-1

(D) (CHg)yCH - OH + CH;0H

7. Which of the following compounds on treatment with benzene sulphonyl

choride forms an alkali-soluble precipitate ?

(A) CH3CONH,
(B) (CH3g)3N
(C) (CH3)9NH

(D) CH3CH,NH,

8. The order of increasing basicities of CHgNHy (I), (CHg)oNH (ID),
(CHg)3gN (II1) and CgH5NH, (IV) in aqueous media is :

(A) IV<II<I<II
(B) IH<I<IV<III
(C) I<II<III<IV

(D) I<II<I<IV
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9. T 1 YRl I H HEwqUl YT (9T T foeriid & -

(A)

(B)

(C)

(D)

faerm A

g\ B

faef= D

faet= K

10. 9 i3 3cUTh THE b 311Tshar s AT dgrar 7, df a1 fewes (k) :

(A)

(B)

(C)

(D)

oo & 3
i
@1 &

TR ifd W MY 9¢ HehdT & 3TYST U Tehdl &

11.  fordht foeta X 1 1% foe=m ghig (HIeR geam™ = 342 g mol ™) % 6% faetm
& g1 FHIUER 2 |l X 1 Aok geumH B

(A) 342¢g mol

(B) 57g mol

(C) 114¢ mol

(D) 3-42 g mol ™"
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10.

11.

The vitamin which plays an important role in coagulating blood is :

(A) Vitamin A

(B) Vitamin E

(C) Vitamin D

(D) Vitamin K

When a catalyst increases the rate of a chemical reaction, then the rate
constant (k) :

(A) remains constant

(B) decreases

(C) increases

(D) may increase or decrease depending on the order of the reaction

A 1% solution of solute X’ is isotonic with a 6% solution of sucrose (molar
mass =342 g mol™1). The molar mass of solute X is :

(A) 342 gmol™’

(B) 57 gmol ™

(C) 114 ¢ mol

(D) 342 g mol™
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i STef NaCl @ foega-s1aeed = gue helifees afufsean 2 -
(A)  ClI” 3T I I

(B) Na' 3T =1 3T9==H

(C)  Hy0 1 ATl

(D) HyO 1 II==H

Uy7 &7 13 & 16 & o710, 31 %97 30 70 § — 574 vk &1 A9 (A) TIaT
gt &1 FROT (R) FRT 3ifha a7 T § | 37 9941 & @gl I 714 137 7T &igh
(A), (B), (C) 377 (D) & @ g7 5w |

(A)  ARTHAT (A) 3R HRO (R) g1 T& 8 3 R0l (R), AlTHAT (A) 6
gl SIS LT 2 |

(B)  AfYheH (A) 3R SRl (R) GHI &l 8, T AU (R), 310 (A) i
& AT 7T T 8 |

(C) AMHAA (A) Hal 8, W R0 (R) 7T 7 |

(D) ANYHA (A) TId 8, T SR (R) TEl 2 |

13. 3¥FY7(A) : I H U TAgehial farea W feaTes 8 g1 ST 2 |

FRU(R): A o B o 1Y FESNH AEY sHH <hl &Jual 7 8+

HUT UWIAN TAZhIA T | Al 2 |
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12. During the electrolysis of aqueous NaCl, the cathodic reaction is :

(A) Ogxidation of Cl ion

(B) Reduction of Na™ ion

(C) Oxidation of HyO

(D) Reduction of HyO

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) : Addition of ethylene glycol to water lowers its freezing

point.

Reason (R):  Ethylene glycol is insoluble in water due to lack of its

ability to form hydrogen bonds with water molecules.

56/3/1-13 11 WAV NN P.T.O.



14. 3HI7T(A) : Tiea Ighaet & fou ififskan wife it anfuaesrar @

THEHH Bl & |
FRU(R):  HilE T g Fyifd gt 8 don snfveehdtr shad Trafies
FTRTsRaTaT & fog & 2t 2 |
15. 379597 (A) : STSHINA 3R hl UL TATA ohl FATh I aldl & |
HR (R) : TIATA 3TV] TER EEGISH EE ¥ Tl qld & Selieh SIZHIIA

3 H IE 99T TR 2 |

16.  377eT (A) : Ufa Hied-shieed fufshan 78 et 8 |

FROU(R):  ShiecA-shieed Afufshan e sotarei-rrft gfaeema srfufskan 7 |
Qs d
17. (%) Hiaa teuq s« afenfya i | 98 1o wdedt @ fora R

18. (h)

(@)
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qefeq 8 ?

AAAT

T 3R VA fagor g fore g o1 fo=ed el Sran 8 2 o

e | 39 foaea 9 forg YR o1 fesraaneft fasor ffda grar 2 2

foreft srfuifshan o, 3fg SAfYepres X’ <1 Aigal o AT & & STt g, ai
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14. Assertion (A) : Order of reaction and molecularity are always same for

complex reactions.

Reason (R): Order is determined experimentally and molecularity is

applicable only for elementary reactions.

15. Assertion (A) : The boiling point of ethanol is higher than that of

dimethyl ether.

Reason (R): Ethanol molecules are associated through hydrogen

bonding whereas in dimethyl ether, it is not possible.

16. Assertion (A) : Aniline does not undergo Friedel-Crafts reaction.

Reason (R):  Friedel-Crafts reaction is an electrophilic substitution
reaction.
SECTION B
17. (a) Define molal depression constant. How is it related to enthalpy of

(b)

18. (a)

(b)

56/3/1-13

fusion ? 2

OR

What type of deviation is shown by ethanol and acetone mixture ?
Give reason. What type of azeotropic mixture is formed by that
deviation ? 2

In a reaction, if the concentration of reactant X’ is tripled, the rate
of reaction becomes twenty-seven times. What is the order of the

reaction ?

State a condition under which a bimolecular reaction is kinetically a

first-order reaction. Give an example of such a reaction. 1+1=2

13 VWAV WAVVVAWVVIWWWAWVY P.T.O.



20.

21.

22,

23.

fTAfad STt STfUTshaTaT sl Ul hIfT 2x1=2
(%) 2MnOj + 5805 + 6H' -

(@) Cry02” + 14H' + 6Fe’

(%) FAfafed I & @ SE-AT g Jifes Sy2 Affshatsti 4 diear @

rfSrfspam T SR &= 2

CH3—CH2—I YT CH3—CH2—BI‘
(@) FARIBH a Ted TiF daett ° w=@I e fomen S g 2 1+1=2
frferRaa = @ opprE 61 stfufsean G 2x1=2
(%) HCN

(@) W% HNOg

Qg 1

200 g A U forelt ramsusfic foei & 5 g @l i faeaa s mm = |

300 K W 3G 9157 g6 31-84 mm Hg 2 | fooia &1 mier geamm uftehfera

i | 3

(300 K W 3§ A Al 919 &1F = 32 mm Hg)

0-2 M KC1 foerm &) areierdr 248 x 102 S em™ L 8 | SAH! ek ATetehdl 3R
IERISEEIEIRC AR LEANLREAlS I 3
fem w2

7&;{ ,=7358 em? mol ™!

2°  =765S em?molt
Cl™



20.

21.

22,

23.

Complete the following ionic equations : 2x1=2

(a) 2MnOj + 5805 + 6H" -

(b) Cry02~ + 14H* + 6Fe*

(a) Which halogen compound in the following pair will react faster in

SN2 reactions and why ?

CH3 - CH2 -1 OR CH3 - CH2 — Br

(b)  Why is chloroform stored in closed dark coloured bottles ? 1+1=2
Give reaction of glucose with the following : 2x1=2
(a) HCN

(b)  Conc. HNOg

SECTION C

A solution is prepared by dissolving 5 g of a non-volatile solute in 200 g of
water. It has a vapour pressure of 31:84 mm Hg at 300 K. Calculate the
molar mass of the solute. 3

(Vapour pressure of pure water at 300 K = 32 mm Hg)

The conductivity of 0-2 M solution of KCl is 2:48 x 1072 S em™. Calculate
its molar conductivity and degree of dissociation (). 3

Given :

7»(;<+ =735 S em? mol ™!

2°  =7658 cm? mol !
Cl™
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25.

26.

27.

28.

56/3/1-13 16

T T hiTe I AMAMGRAT Sl 25% 0 81 § 40 e @ & | 971 Feereh a1

A 9iehierd shifSTT | fehde @HT | I8 AR 80% qoT &R 2 3
[Fe=T T 2 : log 2 = 0-30, log 3 = 0-48, log 4 = 060, log 5 = 0-69]

(%) 2FESA & FA-ATIHA H (+)-A-2-3Td &+ H ThE TR A
TRt Sfaeemad (Sy1 312ET Sy2) Bl 8 ? SR T |

(@) 1 BT 3 9 FARis-e 3 AU FANSS i b o0 | AIfSIT 91g
o |1 AR foha ST 8 2 2+1=3

(%) Frefefga erfifsraneti # affafera aieo fafae
(i) UgH-AmA Afifsma
(i) <hles ITfufsRan

(@) HHld & ST T 2,4,6-2ESHBAIA o4 § W AfShdeh 1 AW
ferfe | 2+1=3

o o

a1y fafefaa = fFe IR wrag 3t ? (Fg J19) 3x1=3

F)  SSIgH A U I 0SS

(
(@) WIS & T
(
(

T

THEIEH ¥ S=5iigsh 3TF
) SHEeE § 1-BeudATa

~—"

o

frafafaa srfifnati §f A, B 3t C 61 ST afu ; 2xlé=3

LiAIH HNO
(%)  CH4CH,Cl 2S5 A oy

NO,

NaNO, + HCI CgH-OH
(@) @ Fe/HCl , , NaNO, +HCl . CgHsOH
273 K




25.

26.

27.

28.

A first-order reaction is 25% complete in 40 minutes. Calculate the value

of rate constant. In what time will the reaction be 80% complete ?

[Given : log 2 = 0-30, log 3 = 0-48, log 4 = 0-:60, log 5 = 0-69]

(a)  What type of nucleophilic substitution (Sx1 or Sn2) occurs in the

hydrolysis of 2-Bromobutane to form (+)-Butan-2-ol ? Give reason.

(b) What happens when chlorobenzene and methyl chloride are

treated with sodium metal in dry ether ?

(a)  Write the equations of the reactions involved in the following :

(1) Reimer-Tiemann reaction

(11) Kolbe’s reaction

2+1=3

(b) Name the reagent used in the bromination of phenol to form

2,4,6-Tribromophenol.

How will you bring about the following conversions ? (any three)

(a) Benzoic acid to Benzaldehyde
(b) Ethanal to Propanone
(c) Acetophenone to Benzoic acid

(d) Bromobenzene to 1-Phenylethanol

Give the structures of A, B and C in the following reactions :

LiAlH HNO
(8  CHgCH,Cl N5 A B

NO,

NaNO, + HC1 C:H-OH
(b) @ Fe/HCl>A alNUg + > B 65 s O

273 K

2+1=3

3x1=3

2x1—=3

P.T.O.
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RETfeTier Jo7 a-3Tenia 3o7 8 | 3 &1 eTYd% 91T 3R 137 70 yo7) @ I a7 /|

29. HHAY qdl b T@WTE & "W H (n— 1)d Soiael Sl WHfieHt $9 awi Sl S
fafsrse o1 M Hdt ® | 3@ Uil stfadieor srawensti & eafafs dshAw
gTqu TR T TR IR 01 AT & a1 T 3R S hi Jgha a18
STt 8 | WA ATqU SEd € SAUTGHT, T IS, AL qA dASH °
arfufskan &t | KMnO, 3T KyCroO; 3ok AU 3CTEWT & |

AT EHAYT axal sl Q1 AT A-ATIS qAT UgeAras TTad Aol o f-actich
H T HA § | ARHIST H AfHES b Soigedl o YU U TWE
(imperfect shielding effect) % RV TTHTY AR § Jhg < H1 TTHTY ATHT

H it B9 BIAT & & R0 MHa- Bl & |

(%) TShHY GTqE a1 IToh J1Teh 31T IcUTeh hl Wifd I R &hid 3 2 1
(@) TFAATISl § LA AT (size) H 3TTHeH I AT SR g ? 1

(1) TS M w1 aRfyd il | 7w T wsAw eft we fgdm
GehHYT HUft <hT TRETY] Brsemati i fohd TehR T it § 2 2

AYAT

() efm wem §, Cr’t ofuEl Feol § ¥ ®N-H1 YT IUER® & 3K
w7 ? 2



SECTION D

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

answer the questions that follow.

29. The involvement of (n — 1)d electrons in the behaviour of transition
elements impart certain distinct characteristics to these elements. Thus,
in addition to variable oxidation states, they exhibit paramagnetic
behaviour, catalytic properties and tendency for the formation of coloured

ions. The transition metals react with a number of non-metals like

oxygen, nitrogen and halogens. KMnO4 and KyCr9O; are common

examples.

The two series of inner transition elements, lanthanoids and actinoids,
constitute the f-block of the periodic table. In the lanthanoids, there is
regular decrease in atomic size with increase in atomic number due to the

imperfect shielding effect of 4f-orbital electrons which causes contraction.

Answer the following questions :

(a) Why do transition metals and their compounds act as good

catalysts ? 1
(b) What is the cause of contraction in the atomic size of lanthanoids ? 1

(¢) Define lanthanoid contraction. How does it affect the atomic radii of

the third transition series and the second transition series ? 2

OR

(¢c) In aqueous media, which is a stronger reducing agent —

Cr?* or Fe®" and why ? 2

56/3/1-13 19 WAV NN P.T.O.



30. UM W97 § Haieh UIC SH Tt 9 A9 & | TH @ g B o -
T < T B @ SN NI § YIS IMEY g IS B 7 | g UHHA I
JTETeh UHHT 3T Hhagad & | T5aet It &9 4, THiAT 317l IWagHi Jehid
T & Mk o Tl U TRl QI o 1Y SATHTSHAT hid & |

TUeh TRl o LR W AIEHT hl G 1 H Fifiehd fhal ST § : WIER 3R
MIARIHR NEF | TEFT ht TTEAT T Ahfd 1 ey @) o waqti @ fopam
ST Hehal & : Tk, fgdiae, Jaiaeh Td aqsh i | Toish &R 99 &R i
qoT § Afes Afedt 8ia1 8 | pH 191 ad # uigad & Wit s fgdies =
ek FEATE A5 Bl ST & 3R o 39 Jhrl i § &M 81 &d | 39 A

1 Torepeiento had 7 |

fafaRaa g & 3 i
(%) ATaTIH WAL v 1 B & 2 1
(@) Ui o1t o fSaer mafiss & & o= i 3 2 1

(M () WerR N qen MiAhEpR N H Th-Ush 357807 T |

(i) WIS o Tehctehl bl fohT TehT AT Y SIS @Al § ? 2x1=2

AU

(M) (@) o8 H-E GETeHS fafirear 8 S stEml wehu o rfirerer
UL

(i) IFAAEEE 3R fFACIZE H FIT TLHCHS A BT 8 2 2x7=2
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30. Proteins are the most abundant biomolecules of the living system.
Proteins are the polymers of about twenty different a-amino acids which
are linked by peptide bonds. Ten amino acids are called essential amino
acids. In zwitter ionic form, amino acids show amphoteric behaviour as

they react both with acids and bases.

On the basis of their molecular shape, proteins are classified into two
types : Fibrous and Globular proteins. Structure and shape of proteins can
be studied at four different levels i.e., primary, secondary, tertiary and
quaternary, each level being more complex than the previous one. The
secondary or tertiary structure of proteins get disturbed on change of pH
or temperature and they are not able to perform their functions. This is

called denaturation of proteins.

Answer the following questions :
(a) What are essential amino acids ? 1
(b) What is meant by zwitter ionic form of amino acids ? 1

(c) () Give one example each for Fibrous protein and Globular

protein.

(ii)) What type of linkages hold monomers of proteins together ? 2x1=2

OR
(c) (1) What is the structural feature which characterises a reducing

sugar ?

(11) What is the structural difference between nucleoside and

nucleotide ? 2x1=2

56/3/1-13 21 WAV NN P.T.O.



(i1)

(@) @)

(ii)

(iii)

32. (%) @)

56/3/1-13

Qs &

25°C R fAfarfad 9@ &1 a1, 94 (emf) 9iewfara S
7n (s) | ZnZ* (0-001M) | | Cd®" (0-1 M) | Cd (s)

feam w2 E;n2+/zn --076V, E°

0 2y =040V llog10=1]

HUe o faga-stueed 1 fgdf f9m sase | NaCl @ S foerm
i pH Topd YR & ST grft 1 sehT forefa-stuered feham S
g ? 3+2=5

HAAAT

Rrfifiad &1 SRR 5 R A,GO 37 log K, whafer it -
Fe (s) + Ag' (aq) = Fe2+(aq) + Ag (s)

e E° =—-044V, E°
%?T[ % Fe2t/Fe Ag'/Ag

=+080V

1F = 96500 C mol
Tt 3R fodioer Sef@i hl e Suq Idl & &S d A
faRew |

10 HyO & Oy | STiafientul o foTT fohad %08 3mawaeh gl 2
3+1+1=5
frferfaa stfufshamatt o g 3carg faRan :

CHoCHg a) KMnO, , KOH
v ©F

@ {¢_)—CHO + CH, - C - CH T NaOE, o

I
0

Brs / FeBr
(3) @ 2 35 ?
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(b)

32. (a)

56/3/1-13

(1)

(i1)

(1)

(ii)

(iii)

(1)

SECTION E

Calculate emf of the following cell at 25°C :

7n (s) | Zn" 0-001M) | | cd® (0-1 M) | Cd (s)

Given : E° =-076V, E°
Zn2*/7n ca2t/ca

=—-040V [log 10 =1]

State Faraday’s second law of electrolysis. How will the pH of

aqueous NaCl solution be affected when it is electrolysed ? 3+2=5

OR

Calculate the A,G° and log K, for the following cell reaction :

Fe (s) + Ag' (aq) = Fe2+(aq) + Ag (s)

. . 0 _ .
Given : E 94 =+ 080V,

Fe<™/Fe

1 F = 96500 C mol

—_— . o
=- 044V, Ef

Write any two advantages of the fuel cells over primary and

secondary batteries ?

How many Faradays are required for the oxidation of 1 mole
of HzO to 02 ? 3+1+1=5

Write the major product(s) in the following reactions :

CHoCHg a) KMnO, , KOH
(1) @/ NG > 9

@ {_)—CHO + CHy - C-CHj ar NatHL o

I
0

Brs / FeBr
(3) @ 2 2y ?
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(i) Tr=fafaa fes et d favg w6 & fou @@ qEEte adeo
IR

v & =

(@) R o T 30925

COCH, COCH,CH,

AAAT

(@) () f=fataa & foe sro dfe .

o

(1) CHfipEese § had T — NH, 998 dHieEeE o= |

[Nl aN N

gfrfera gar 2 |
(2) UHlcH 6 g § vHiefeegse HCN I & Ufd 3Afees
srffspamsfict giar 2 |

(i) (1) H=IRad sl 3k Tty dwed o Ued gU A H Fafedd
CH5COOH, O,N — CH, — COOH, HCOOH

2) Tr=faRaa afufsran & fou stfiesdes @1 9w ffge -

CHs—CH=CH- CHy—CN —'
CHs — CH = CH — CH, — CHO

(iii) TA-BlcATe-Sferehl rfrfsran & wfmfera stfirfsran fofge | 2+2+1=5

33. fafcifga 4 9 ol g aoi & 3¢ fofau 5x1=5

(%) EFe [Co(Hy0)(CN)(en)y)?* w1 TUPAC T foifiam |

(@) o bl da 8 3 {99 TR & Teheqt fofiee g o1q 3T
T e §, SATHAR quTaFadr s 999 &l gt ?
56/3/1-13 24




(ii)) Give simple chemical tests to distinguish between the
following pairs of compounds :

v QF " wm CF

(2) Pentanal and Pentan-3-one 3+2=5

COCH,CH,

OR

(b) ()  Give reasons for the following :

(1) In semicarbazide, only one — NHy group is involved in
the formation of semicarbazone.

(2)  Acetaldehyde is more reactive than acetone towards
addition of HCN.

(ii)) (1)  Arrange the following in decreasing order of their acidic

strength
CH3COOH, O9N - CH, - COOH, HCOOH

(2) Name the reagent in the following reaction :

CHy— CH=CH-CHy—CN —7,

CH; - CH = CH - CH,, — CHO

(i11)) Write the reaction involved in Hell-Volhard-Zelinsky reaction.
2+2+1=5

33. Attempt any five of the following : 5x1=5
(a) Write the IUPAC name of the complex :

[Co(Hy0)(CN)(en)g)

(b) Why is geometrical isomerism not possible in tetrahedral complexes
having two different types of unidentate ligands coordinated with

the central metal ion ?

56/3/1-13 25 WAV NN P.T.O.



56/3/1-13

fefafad gpa Al 1 3Teh fhtea &= faured 91 (o) & sed 3T
A H SETEd I
[Co(NHg)gl**, [CoFgl®", [Co(CN)gI*~

AT AEY fagia & YR W d@Hal [Ni(CO) ] o HHW TH
TrIhI SEgR i foafau |
[Ni 3T ITHTY] ShHTeh = 28]

[CoFgl®™ 3 [Co(Cy04)3]°>~ Tt § A HIH-HT Tped
(i) Afs Tomrft g 2

(i) I J=hUT T%d & ?

Iwedl fore 3R fgaq fomree o s X & 2

STCHTHE & F d° F IS AW ty, I e, b UG § fafay
S
i) A,>P, 3 (i) A, <P
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(c)

(d)

(e)

()

(g)

56/3/1-13

Arrange the following complex ions in increasing order of their

crystal field splitting energy (A,) :
[Co(NH3)gl>*, [CoFgl®™, [Co(CN)gl®~

Write the hybridization and magnetic character of the complex
[Ni(CO)4] on the basis of valence bond theory.

[Atomic No. : Ni = 28]

Out of [CoFg] 3~ and [CO(C2O4)3]3_, which one complex is :
(1)  more stable ?

(ii) the high spin complex ?

What is the difference between an ambidentate ligand and

bidentate ligand ?

Write the electronic configuration of d° in terms of tog and eg in an
octahedral field when :
(1) A,>P, and @Gi) A <P
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Marking Scheme
Strictly Confidential
(For Internal and Restricted use only)
Senior School Certificate Examination,2024

SUBJECT NAME CHEMISTRY (Theory)
(Q.P.CODE 56_3_1,2,3)

General Instructions: -

You are aware that evaluation is the most important process in the actual and correct assessment
of the candidates. A small mistake in evaluation may lead to serious problems which may affect
the future of the candidates, education system and teaching profession. To avoid mistakes, it is
requested that before starting evaluation, you must read and understand the spot evaluation
guidelines carefully.

“Evaluation policy is a confidential policy as it is related to the confidentiality of the
examinations conducted, Evaluation done and several other aspects. Its’ leakage to public
in any manner could lead to derailment of the examination system and affect the life and
future of millions of candidates. Sharing this policy/document to anyone, publishing in any
magazine and printing in News Paper/Website etc may invite action under various rules of
the Board and IPC.”

Evaluation is to be done as per instructions provided in the Marking Scheme. It should not be
done according to one’s own interpretation or any other consideration. Marking Scheme should
be strictly adhered to and religiously followed. However, while evaluating, answers which are
based on latest information or knowledge and/or are innovative, they may be assessed for
their correctness otherwise and due marks be awarded to them. In class-X, while
evaluating two competency-based questions, please try to understand given answer and
even if reply is not from marking scheme but correct competency is enumerated by the
candidate, due marks should be awarded.

The Marking scheme carries only suggested value points for the answers

These are in the nature of Guidelines only and do not constitute the complete answer. The
students can have their own expression and if the expression is correct, the due marks should be
awarded accordingly.

The Head-Examiner must go through the first five answer books evaluated by each evaluator on
the first day, to ensure that evaluation has been carried out as per the instructions given in the
Marking Scheme. If there is any variation, the same should be zero after delibration and
discussion. The remaining answer books meant for evaluation shall be given only after ensuring
that there is no significant variation in the marking of individual evaluators.

Evaluators will mark( V' ) wherever answer is correct. For wrong answer CROSS ‘X” be marked.
Evaluators will not put right (v") while evaluating which gives an impression that answer is correct
and no marks are awarded. This is most common mistake which evaluators are committing.

If a question has parts, please award marks on the right-hand side for each part. Marks awarded
for different parts of the question should then be totaled up and written in the left-hand margin and
encircled. This may be followed strictly.

If a question does not have any parts, marks must be awarded in the left-hand margin and
encircled. This may also be followed strictly.

If a student has attempted an extra question, answer of the question deserving more marks
should be retained and the other answer scored out with a note “Extra Question”.
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No marks to be deducted for the cumulative effect of an error. It should be penalized only once.

A full scale of marks (example 0 to 80/70/60/50/40/30 marks as given in Question
Paper) has to be used. Please do not hesitate to award full marks if the answer deserves it.

Every examiner has to necessarily do evaluation work for full working hours i.e., 8 hours every
day and evaluate 20 answer books per day in main subjects and 25 answer books per day in
other subjects (Details are given in Spot Guidelines).This is in view of the reduced syllabus and
number of questions in question paper.

Ensure that you do not make the following common types of errors committed by the Examiner in
the past:-

Leaving answer or part thereof unassessed in an answer book.

Giving more marks for an answer than assigned to it.

Wrong totaling of marks awarded on an answer.

Wrong transfer of marks from the inside pages of the answer book to the title page.

Wrong question wise totaling on the title page.

Wrong totaling of marks of the two columns on the title page.

Wrong grand total.

Marks in words and figures not tallying/not same.

Wrong transfer of marks from the answer book to online award list.

Answers marked as correct, but marks not awarded. (Ensure that the right tick mark is
correctly and clearly indicated. It should merely be a line. Same is with the X for incorrect
answer.)

e Half or a part of answer marked correct and the rest as wrong, but no marks awarded.

While evaluating the answer books if the answer is found to be totally incorrect, it should be
marked as cross (X) and awarded zero (0)Marks.

Any unassessed portion, non-carrying over of marks to the title page, or totaling error detected by
the candidate shall damage the prestige of all the personnel engaged in the evaluation work as
also of the Board. Hence, in order to uphold the prestige of all concerned, it is again reiterated
that the instructions be followed meticulously and judiciously.

The Examiners should acquaint themselves with the guidelines given in the “Guidelines for Spot
Evaluation” before starting the actual evaluation.

Every Examiner shall also ensure that all the answers are evaluated, marks carried over to the
title page, correctly totaled and written in figures and words.

The candidates are entitled to obtain photocopy of the Answer Book on request on payment of
the prescribed processing fee. All Examiners/Additional Head Examiners/Head Examiners are
once again reminded that they must ensure that evaluation is carried out strictly as per value
points for each answer as given in the Marking Scheme.
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MARKING SCHEME 2023

CHEMISTRY (Theory) - 043
QP CODE 56/3/1

Q.No Value points Mark
SECTION A
1 (D) 1
2 (B) 1
3 (A) 1
4 (Q) 1
5 (D) 1
6 (B) 1
7 (D) 1
8 (A) 1
9 (D) 1
10 (A) 1
11 (B) 1
12 (D) 1
13 () 1
14 (D) 1
15 (A) 1
16 (B) 1
SECTION B
17 (a)Molal depression constant is the depression in freezing point observed in 1 molal solution./ The 1
depression in freezing point when one mole of non.volatile solute is dissolved in 1 kg or 1000g of
the solvent.
0
K. = R x Msolvent 5 Tf 1
f
1000 x AgH°
OR
17 (b) Positive deviation.Because ethanol — acetone interaction is weaker than pure ethanol and %,
pure acetone molecular interactions.
Minimum boiling azeotropes 1
18 p 1
k| X
(a)Rate = [ ]
p
27Rate=k[3X]
n27=13F
3y =3’
=3 Third order
P / Third order
(b)When one of the reactants is in excess. %
Example : Hydrolysis of ester / sucrose (Or any other correct example) %
19 (a)
2MnO,” +580,*"+6H" ——»2Mn*"+550,2~ +3H,0 1
(b)
ler, 0.2 +14H" + 6T — > 26 "6 R +71,0 1
20 Yo +%5

(a) CH3 - CH2 — 1, Asiodide is a better leaving group / due to larger size of I.




(b) In presence of light and air, chloroform forms poisonous gas phosgene.

21

(a)
CN
CHO CHL .,
i | ;
[{IZI-I{}H_!, _HEN o (CHOH),

|
CH,OH CH,OH

(b)
CHO COOH
| conc.HNO3 |
((Ijll()I[]l — (CHOH),
|

CH,OH COOH

SECTION C

22

p - p w, X M,

M xw,

(32-31-84) _ 5¢ } 18
32 M, 200g

M,= 90 g/ mol
(Deduct half mark for no or incorrect unit)

23

A,y = k/C
A= kx1000

M

= 1000 cm? /L= 2 48 = 10-2 Sem-!
0.2 mol L}

=124 S cm? mol!

-"1-.r|| = j-, + /-.-I

=(73.5 +76.5) S cm? mol’!
=150 S em? mol!

a= A/ Ay

= 124§ cm? mol!
150 S cm? mol!

= 0.826 (approx.)

24

k=2.303log [R];
t [R]

k=2303 log4

40min 3
k= 2303 =0.12
40min

=0.0069 min™




For 80% completion, time required is,

Y

_ 2303 log5 %
0.0069
_ 2.303 X0.69
T 0.0069 %
=230.3 min
25 a)SN1 1
Due to the formation of planar carbocation which can be attacked from both sides./SN1 reactions
are accompanied by racemization. 1
b)Toluene is formed /
Cl CHs 1
©/CH3 ©/ + Na + CHacl - Doy ether ©/ 4 Nadl
/
26. (a)(i)
OH O Nat OH
CHCL, + ag NaOH CHO o CHO
> e 1
(i)
OH ONa OH
NaOH ceo, LooR 1
[u] H
(b) Bry water 1
27 (a)
COOH CocCl CHO
+ S0CI H,/Pd
—_— —_—
é] @ BaSOy @ 1x3
Benzoic acid Benzaldehyde

(or any other suitable method)

o
)J\ 1)CH:MgBr  §F
= > )\ —. )I\
Ethanal 2y H/H.O oxidation
) propan-2-ol Propanone
COCH, COOK COOH

@ KMnO, KOH _ @ @

(d)
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OH

Br MgHr CH — CH]

|
K/' dry ether ii. HaO* - |

(Any Three)
28 (a) A: CH;CH,CN B: CH;CH,CH,NH, C: CH;3CH,CH,0H % X3
OO
(b) A: C¢HsNH, B: C¢HsN,CIC :
SECTION D
29 (a)Due to their ability to show multiple oxidation states and to form complexes / provide large 1
surface area.
(b)Due topoor shielding effect of 4f orbital . 1
(c) The overall decrease in atomic and ionic radii from La to Lu is known as lanthanoid contraction. 11
Atomic radii of second and third transition series are very similar. ’
OR
(c) Cr* is stronger reducing agent than Fe** 11
Reason: d* = d® occurs in case of Cr** to Cr** ’
But d°® = d’ occurs in case of Fe®* to Fe**
In a medium (like water) d* is more stable as compared to d’
30 (a)Amino acids which cannot be synthesised in the body and must be obtained through diet. 1
i
R— clzn—c—cr
(b) Dipolar ion formation /lon having both anionic and cationic parts /  'NH, 1
(c )(i) Keratin, myosin (any one) — Fibrous
Albumin, Insulin (any one) — Globular Yot V4
(i) Peptide linkage / structure 1
OR
(c)(i)Free aldehydic or ketonic group/ Aldehydic (or carbonyl) group is not involved in
glycosidic linkage.
(ii)In nucleotide, phosphate group is attached to 5’-position of sugar moiety while phosphate 1
group is absent in nucleoside /
Nucleoside consist of a molecule of sugar linked to nitrogenous base
Nucleotide consist of a molecule of sugar ,nitrogenous base and phosphoric acid 1
SECTION E
31 (@i
E°cell = E°cathode -E°anode
=-0.40-(-0.76)V %
=0.36V
|F211 2+]
E o G*Dﬁ?h L J
cell Cell 5 [E,dg...] %




- 036 -0-059 [0-001]
et log
2 [ﬁq]
%
=- 0.36 -0:059 i
0:36 - log 10 =
v %
=0-36 +0-059 - 1
=0-419V
(ii) When same amount of electricity is passed through the electrolytic solutions connected in
series, weight of substance deposited or liberated at each electrode is directly proportional to its 1
chemical equivalent weights.
pH of solution will increase
OR
3 (b)(i)
Eocell= Eccathode- Efanode
= 0.80V-(-0.44V) %
= 1.24V
A G =_HEE® %
cell
=_2 x96500 x 1-24 J mol™!
i %
=-239320] mol™
o
nE
log kc - cell y
0-059 :
_2x1.24V "
0-059
=420 ”
(ii) More efficiency and Pollution free (Any other two correct advantages) V2,V
(iii) 2F /
2H,0 — 30, +4H +4e” 1
lmole=2¢™ | 2F
32 (@i
1 coon
1
2 oF
CH—CHZ—ﬁ—CH3 1
G
3)
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COOH

1
Br
(ii) (1)
COCH;,4
On heating with NaOH and |, forms yellow ppt. of CHI3 1
COCH; CH;
whereas it does not give yellow ppt with NaOH and I, .
(2) On heating with Tollens’ reagent Pentanal forms silver mirror whereas pentan-3-one does
not.(or any other suitable test) 1
OR
32 (b)(i) (1) Because one — NH; group adjacent to carbonyl group is involved in resonance with it . 1
(2) Steric and electronic reasons / In acetone two alkyl groups reduce the electrophilicity of the 1
carbonyl carbon more effectively than in acetaldehyde.
Gi) 1) O,N-CH,COOH>HCOOH >CH,COOH 1
(22 DIBAL H/Ho0 1
(iii)
R-CH,-COOH %, ey B R-CH-COOH 1
(i) H,O |
X
X=ClBr
33 (a) Aquacyanidobis(ethane-1,2-diamine)cobalt(lll) ion 1x5

(b) Because of same relative positions of the unidentate ligands

attached to the central metal atom.

() [COFGT‘ < [CO(NH3)6T+< [Co(CN ) |

(d) §p“3~, diamagnetic
[Co(c,0,) 5 |
(e) (i) >

G) [coFg]

(f)  An ambidentate ligand is one which can ligate through either of the
two different donor atoms while bidentate ligand is bound to metal
through two donor atoms.

. . .
(g @ tgg eg (1) t‘;’g g

(Any Five)
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