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39 v7-97 4 33 Yo7 & | @ 7 ST & |

I8 Je7-U7 gie @S] 4 [qy7iod & - @ve &, @, T, 90T F /

GUE & - ¥o7 &I 1 & 16 7% Tglasedig JHR & Jo7 & | J&F Fo7 1 37 H7
&/

GUE & - ¥37 G&7 17 @ 21 7% 377 Tg-3T1T FHR & 97 8 | 9% o7 2 37h]
#E |

TUE T J97 T&7 22 T 28 T TG-F0T JHR & J97 & | 9% Jo7 3 371 #71 8 |
G T T GIT 29 TIT 30 FG-ITERT F97 & | I Jo7 4 3] H71 3 |

GUE T - J97 G&I7 31 G 33 G-I FHR & 97 & | JAF Fo7 5 371 #71 8 |
Jo7-97 § GHy [dhey 787 13397 731 & | FE, @vs & & Sfdlkw 3= gy @vsl &
P FeTl T TARF Ay BT T 1397 TIT 8 |

&7 § 19 grecanad TSl & 1o/g 3777 F97-97 & |
depoict H 39T dfdea & |

©us <

¥o7 &1 1 & 16 7% Fglascdid THR & 137% & Jo7 & | 16x1=16

1.

ST <kl Haiteres TR TTerefienton 3Taeer 2 -

(A)  +2
B) +3
C) +4
D) -2

CH3MgBr 3R CO, # 1Mufshan & 99 Sa-319eed hid W FHffa 3cume 2
(A) CH3CHO

(B) CH3COCHs;

(C) HCOOH

(D) CHZCOOH



General Instructions :

Read the following instructions carefully and follow them :

(i)
(ii)
(iii)
(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

The most stable oxidation state of Iron is :

(A +2
B) +3
(C) +4
D) -2

The product formed as a result of reaction of CHgMgBr and COq followed
by hydrolysis is :

(A) CH3CHO
(B) CH3COCH,4
(C) HCOOH

(D) CHZCOOH

56/1/2-11 3 VWMWY P.T.O.



3. fFerierRe Fuled g § T -

(A)  U=eIT IR 3 BIEHITh 3T 9

(B) TSIISH I &Reh, U= IehUT 3 HIEhIeh 3 |

(C)  TEEISH Ith &Reh I BIEHING 370 |

(D) U=eIE IehU 3R ATEIINH Ih &N o

4. Tafafea tfewa gamgst & @ a1 Syl Afufshan aaifess sfioar @ s

(A) (CHgg-1
(B) (CHy);-Cl
(C) (CHy);-Br
(D) (CHg)g—F

o~

5.  HHd, st 4 fga sH1an 8 fSEest ame 8% S 0-54 8 | $Hehl UM O
g
&) 054
(B) 046
(C) 092
(D) 027
6. I3 IAWGRA A, + B, —— 2AB = feranfafer gra it 2 -
Ay > A+ A (#2)
A +By, > AB + B (d@9)
A +B — AB (@)
3Teh! hife B :
A 1
B) 2
C) 3~
1
(D) 5



3. Nucleotides are composed of a :

(A)
(B)
(C)
(D)

pentose sugar and phosphoric acid
nitrogenous base, pentose sugar and phosphoric acid
nitrogenous base and phosphoric acid

pentose sugar and nitrogenous base

4., Which of the following alkyl halides will undergo Syl reaction most

readily ?

(A) (CHg)g-1

(B) (CHg)3—Cl

(C) (CHg)3—-Br

(D) (CHg)3-F
5. Phenol dimerises in benzene having van’t Hoff factor 0-54. Its degree of

association 1s :

(A) 054

(B) 046

(C) 092

(D) 027

6. A reaction A, + By —— 2AB occurs by the following mechanism :

Ay > A + A (slow)
A+ By - AB + B (fast)
A + B - AB (fast)

Its order would be :

(A)
(B)
(C)

(D)

56/1/2-11
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7.  GIS AEH & 1Y AifeIy d-AIee i TH i T fIereiieda 8 s9d1 @ :
(A) s

(B) S=ligeh 3TFd
(C) d=ifcesrss
(D) a“lqéq

0 0
| |

8. CH;-C-CH,-C-H % 3.3d.¢.Hd. (IUPAC)TH & :

(A)  1-3ATFIAA-3-3TH
(B) 1-3ATadieyed
(C) 3-SATFdeged
(D) 3-JAFESAA

9. 573 KW Cu % &Y qdII% Ueehlgidll oh oI § ST 8

(A)  UeohTeH

(B) UcshH
(C) TUfcegss
(D) e

10. STRMA3™E e § I« 1/T & 91 log k &1 UT% =l Jrar 8, ol Teh dieh
@1 9T gt 7 e

(A) m%%aﬁwﬁ;@ua%|

(B) @M A 2 3 Ad:@s _Ea 21

©) m;f; 3 3R 37A:9E log A £ |
_E o

D a 3N A TS log A 2 |

) 2303 R © ogAE



7. Decarboxylation of sodium benzoate on heating with soda lime gives :
(A) benzene
(B) benzoic acid
(C) benzaldehyde
(D) toluene
O O
1 |
8. The IUPAC name of CHy — C-CH, —-C-H is:

(A) 1-oxobutanal-3-one
(B) 1-oxobutanal
(C) 3-oxobutanal

(D) 3-oxobutanone

9. Dehydration of tertiary alcohols with Cu at 573 K gives :

(A) Alkyne
(B) Alkene
(C) Aldehyde
(D) Ketone

10. In the Arrhenius equation, when log k is plotted against 1/T, a straight
line is obtained whose :

(A)  slopeis %and intercept is E,.

-E
(B) slope is A and intercept is —2 .

C 1 i a
(C) slopeis BT

and intercept is log A.

a

(D) slopeis and intercept is log A.

56/1/2-11 7 VWMWY P.T.O.



11. & A9 T BHA, Tetd s o @19 AHHAT ek <l &
(A) 2-SHIGHIA
(B) 3-SHIGMIA
(C) 4-SHIGMIA

(D) 2,4,6-CTESHTEHTA

12.  9IEH 4 U oTFl o fafsre shH O Saafedd g1 Shedrdl @

[N o

A) Tedes @@=

(B)  TTfHeh HTEHAT

(C)  qdlFeh GT=

(D) ageh G

97 &A1 13 @ 16 & fo10, 31 &9 30 710 § — foad v &1 srfyeso (A) aar
gt &1 HROT (R) GRT 3ifaha a1 741 § | 37 9741 & @gl 3¢ 719 130 7Y Figt
(A), (B), (C) & (D) & @ g7a 3w |

(A) IR (A) 3 SR (R) T T&@l & 3 RO (R), ¥R (A) A
g ST LAl 2 |

(B) AT (A) 3R SR (R) THI F&l 8, T R (R), 3HHAT (A) i
& AT 7T ST § |

(C) AR (A) HEI 8, =g SR (R) T 7 |

(D) RUE (A) A 8, T RV (R) T 2 |



11. Phenol on reaction with aqueous bromine at room temperature gives :
(A) 2-bromophenol
(B) 3-bromophenol
(C) 4-bromophenol

(D) 2,4,6-tribromophenol

12. The specific sequence in which amino acids are arranged in a protein is
called :

(A) Secondary structure
(B) Primary structure
(C) Tertiary structure

(D) Quaternary structure

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.

56/1/2-11 9 VWMWY P.T.O.



STYHIT (A) : IHIFAT 6l T H YTl Jeeral & 3 |

HRU(R):  UHEA O T8N 9] W 3UTEYd STHeYIeId Soiaed T,
TG °h HRUT T o 1T A I9TeY BiaTl 3 |

14. 374%97 (A): CHz — COOH & a1 § OyN — CHy — COOH 1 pK, 74
e BT B |

HRU(R): —NO, THE IodgH ATRH Y9G @il & S
O,N — CHy — COOH 1 3Trefil 1feAeru sigr 2ar @ |

15. 374%97 (A) : GRHY GTgl hl HUH TAeHt I il & |
HRU(R):  UHI SHCIT g FAiTeh ThAU G1qT o TaTeh = 8l & |

16. 379%HY7 (A): A U NaCl T S W Faoqie § 399 Ufeqa giar 2 |
FRU(R):  FEYATH IAIT Teh HAUHET UIeH g |

Qs @

17. (%) TrafaRea g Afufhan & & AHledl 3cd1Gl i TeHE §H18T : 1+1=2
CH: CHZ

(1) + HBr —

(11) O + BI‘2 >

AYAT

(@) Tt & foe e i . 1+71=9

(i) MR 31t 1 fomm fASiela staweneti 4 e =iy |

o ~ O

(i) Ufcohdd BSS S KOH o 1Y Ucshlald ¢d & Sidfeh Ucohigicll
KOH 1 3ufearfa o tesh a3 & |
56/1/2-11 10




13. Assertion (A) : Aniline is a stronger base than ammonia.

Reason (R): The unshared electron pair on nitrogen atom in aniline

becomes less available for protonation due to resonance.

14. Assertion (A) : The pK, of O9N — CHy — COOH is lower than that of

CH; — COOH.

Reason (R): — NOg, group shows electron withdrawing effect which

increases the acidic character of OoN — CHy — COOH.

15. Assertion (A) : Transition metals have high enthalpy of atomization.

Reason (R) :  This is because transition metals have low melting points.

16. Assertion (A) : When NaCl is added in water, elevation in boiling point is

observed.

Reason (R):  Elevation in boiling point is a colligative property.

17. (a)

(b)

56/1/2-11

SECTION B

Draw the structures of major monohalo products in each of the

following reactions : 1+1=2
CH — CH2
(1) + HBr —
UV light
(ii) O + Brg et
OR
Give reasons for the following : 1+1=2
(1) Grignard reagent should be prepared under anhydrous
conditions.

(i1))  Alkyl halides give alcohol with aqueous KOH whereas in the
presence of alcoholic KOH, alkenes are formed.

11 VWAV WAV P.T.O.



19.

20.

21.

22,

T BIAT & I8 DTSRG i (HHTIRad ATRHHI & W19 Tfhd fh ST 2 2
(E) BrzGl?f
(@) HCN
REIRIECR S CRU R I CIES TR 2
(®) U339 H HoN-NH, &% g AR &+ & a1 Uferefa
AT 8 3= FALHTh aTel faetes § KOH o &1y A ek Siran
g |
(@) 9% NaOH @l (CHg)3C — CHO o @ SIU[3Ti o &1 3Hehd TohaT SITal
g |
I gAaele ol fava uftenferd hifse foed Fe?t a1 1 @igar 0-01 M 2 |
(298 K T E po2+/pe = — 0:45 V)
[ﬁmw%:loglOzl] 2
Affshan bt wife 3T 3Tfveehdr o o9 @ 37t fafay | 2
@ug T
Ak (A) (CgH1905), LiAIH, & q=Ra gt 31 i (B) 31 (C) &am 2 |
ek (B) PCC @ |1 3Tiaihd gt ARk (D) <aT & S a1 NaOH < &1
HfWhd Hlh qgUU=d T HH W Alfieh (E) a1 28 | Ak (B) IHA
BIEGISHA S T Ak (C) ol 8 | Ak (D) 3T Hieeliehd BiRt AlH (F)
<Al B S foh THATER 3T (3TU] WR = 60) U AT | AFERE (A), (B), (O),
(D), (E) 3 (F) 1 qg== HIR | 6x ~=3

2



18. What happens when D-glucose is treated with the following reagents ? 2
(a) Bry water

(b) HCN

19. Write the chemical equations when : 2

(a)  Pentan-3-one is treated with HoN — NH, followed by heating with
KOH in high boiling solvent such as ethylene glycol.

(b)  Two molecules of (CH3)3C — CHO are treated with conc. NaOH.

20. Calculate the potential of Iron electrode in which the concentration of
Fe?* ion is 0-01 M.
(E’po2+/pe = — 045 V at 298 K)
[Given : log 10 = 1] 2

21. Write two differences between order of reaction and molecularity of

reaction. 2

SECTION C

22.  Compound (A) (CgH1909) on reduction with LiAlH,4 gives two compounds
(B) and (C). The compound (B) on oxidation with PCC gives compound (D)
which upon treatment with dilute NaOH and subsequent heating gives
compound (E). Compound (E) on catalytic hydrogenation gives
compound (C). The compound (D) is oxidized further to give compound (F)
which is found to be a monobasic acid (Molecular weight = 60). Identify

the compounds (A), (B), (C), (D), (E) and (F). 6 é=3

56/1/2-11 13 WAV NN P.T.O.



frefefaa & s &fSe : (+18 @9) 3x1=3
(%) UWIES Y FAT B 2
(@) frE YR &1 ey DNA 61 fgpeeft *i wer g T 8 2
() f=fafea @ @ SF-an ifadeuss 8 ?
geh!d, ThIE, TE, el
(@) I #° faoa faerfim o aar 0 foow faerfm e &1 th-us 3
e

24. (%) fy=faRga stivfsean <1 fshanfatyr forf

3

H+

(@) F=faiaa g fafshan & gea 3 fafew

a) B2H6

i)  CHz-CH,-CH=CH,
b) 3H,0,/0H™

N
7

OH

@ a) et NaOH
(i1) >
b) CO,y, H*

1+2=3
25. (%) Tmfifaa SumgaasE @i #1931 ffau .
TR ZeTEEgiadethe (I1)
(@) Ffafgd ggell i Ik e 6l =ITashal & 9¢d gC A H SHafedd
[CI’(NH3)5CI]C12, [CI‘(NH3)3C13], [CI‘(NH3)6]C].3
() TrafaRea aal g ghiia Tumagadr st ggam S
(i)  [Co(NH5)5NOgl**
(ii) [Co(en)sICls 1+1+(§+§)=3



23. Answer the following : (any three) 3Ix1=3
(a) What is peptide linkage ?
(b) What type of bonds hold a DNA double helix together ?
(c)  Which one of the following is a polysaccharide ?
Sucrose, Glucose, Starch, Fructose

(d) Give one example each for water-soluble vitamins and fat-soluble

vitamins.

24. (a) Write the mechanism of the following reaction :

H+

(b)  Write the main product in each of the following reactions :
a) B2H6

b) 3H,0,/OH"

N
7

OH
a) aq. NaOH
(ii) >
b) CO,, H*

25. (a) Write the formula for the following coordination compound :

1+2=3

Potassium tetrahydroxidozincate (I1I)

(b) Arrange the following complexes in the increasing order of

conductivity of their solution :

[CI’(NH3)5C1] C12, [CI‘(NH3)3C13] , [CI‘(NH3)6] Clg

(c) Identify the type of isomerism exhibited by the following complexes :
@)  [Co(NHg)sNOgl%*

(i) [Colen)s]Cls 1+1+(é+é)=3

56/1/2-11 15 WAV NN P.T.O.



27.

28.

() fF=fafea @ @ swH-o1 Ufdfes 2amses 2 2
i CHs—CH=CH-Br
(i) CHy=CH- CH - CHs

|
Br

(@) FARET 3R 2,4,6-ZEATSFARIS T H | hid TR gl &
g 3rferes srfufsrarsiier 2 ot &= 2
(M) C4HyCl % form TUTaTE T ~IATH FILHTH BTl 8 2 3x1=3

arfafskam 2NO (g) + Bry (g) > 2NOBr (g) % fou fm=fefga ymfirs am stisrs
aH g

T §& AT | [NOJ/mol L | [Bryl/mol L7 (m ?_11 )
1 0-05 0-05 10 x 1073
2 0-05 0-15 3-0x 1073
3 0-15 0-05 9-0 x 102

(%) Afufshar @ NO 3R Bry, @ 3fd ife F=1 8 2
(@) an foes (k) afepfad Shifsu |

() srfufsean o fagifa HIvT S99 NO 3R Bry sl Aigar sus: 0-4 M 3R
02M 2 | 1+1+1=3

9 Tl aretehdt A 1 0-05 M KCl foe™a @ w1 Sram 2, a1 25°C 9T 38R
gfeRig 100 379 g | 916 IEH A Bl 0-02 M AgNOg foemem & wa m,

o

gfeRig 90 3T o1 | AgNOg Toe™ 1 =Tctshal 3R HIek ATeTehdl Tiehietd
T | 3

(fe=m 1 2 : 0-05 M KCl T <t =metehdl = 1-35 x 1072 ohm ™ ‘em ™)




26. (a) Which of the following is an allylic halide ?

i  CH3-CH=CH-Br

(i) CHy=CH-CH-CH;

|
Br

(b) Out of chlorobenzene and 2,4,6-trinitrochlorobenzene, which is

more reactive towards nucleophilic substitution and why ?

(¢)  Which isomer of C4HgCl has the lowest boiling point ? 3x1=3

27. The following initial rate data were obtained for the reaction :

2NO (g) + Bry (g) > 2NOBr (g)

Expt. No. | [NOI/mol L™ | [Brgl/mol L™! (z‘ififl_%%:‘ff)
1 0-05 0-05 1-0x 1073
2 0-05 0-15 3-0 x 1073
3 0-15 0-05 9-0 x 1073

(a) What is the order with respect to NO and Brg in the reaction ?

(b) Calculate the rate constant (k).

(¢) Determine the rate of reaction when concentration of NO and Brg

are 0-4 M and 0-2 M, respectively.

1+1+1=3

28. When a certain conductivity cell was filled with 0-05 M KCI1 solution, it

has a resistance of 100 ohm at 25°C. When the same cell was filled with

0-02 M AgNOg solution, the resistance was 90 ohm. Calculate the

conductivity and molar conductivity of AgNOg solution.

(Given : Conductivity of 0-05 M KCI solution = 1-35 x 1072 ohm™

56/1/2-11
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Qs v

HET1TIGd o7 Ha-3TMETRT T97 & | T &1 9% 16T 37K 15T 7T F9491 & I G197 |

29. TANhal ey fga (VBT) IudgaiS JMfiehi o &4, Gaehid SFagR 3R
S STepfaRi w1 weifod Todietur da1 @ e foRtea & faga’
IqHEgAeH ARl B foeme hedla o1g T/ % d-herehl i Sl i
g W fafve foreea &= o v (ferrel =t forg o1me®r wHd §U 396 g1

Tad UWTE) W IHUING § | 9 q°1 g fsheedd &1 H d-hEehl o [odred

(splitting) ® fafira setereifer fomma wrw 2 € | Tt & fogra o8 oman 8
for SuEEERS AR 1 T goige % d-d GHH (transition) % HROT Bl
3 | SUHEHANS AR HI GTgehn TshAl, IPeINUTcHS qT 3TNy WA o &
o HEEqUl AT § |

fFrafafaa geat & 3w S
(%) Torteat & foumea ot # 8 2 1
(@) forteet & figia & MUR W F%d [Ti(H,0)gl>" & ST &1 %1 Hrw
it | 1
(7)  [Cr(NHy)gl®" gerarehi 8 S [Ni(CN) %~ Sfcrgreshia ® | same
SHIfSTT, w7 | [T 3RHTeh : Cr = 24, Ni = 28] 2
PC]

() [Fe(CN)gl®~ Uh 3tiafieh sheteh Hepel & Stieh [Fe(H,0)g)>" wTel hefeh

g%l 8, AT HifWW, F1 | [THTY] AT : Fe = 26] 2



SECTION D

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

answer the questions that follow.

29. The Valence Bond Theory (VBT) explains the formation, magnetic
behaviour and geometrical shapes of coordination compounds whereas
‘The Crystal Field Theory’ for coordination compounds is based on the
effect of different crystal fields (provided by ligands taken as point
charges), on the degeneracy of d-orbital energies of the central metal
atom/ion. The splitting of the d-orbitals provides different electronic
arrangements in strong and weak crystal fields. The crystal field theory
attributes the colour of the coordination compounds to d-d transition of
the electron. Coordination compounds find extensive applications in

metallurgical processes, analytical and medicinal chemistry.
Answer the following questions :

(a) What is crystal field splitting energy ? 1

(b)  Give reason for the violet colour of the complex [Ti(H20)6]3+ on the

basis of crystal field theory. 1
(c) [Cr(NH3)6]3+ is paramagnetic while [Ni(CN)J 2= s diamagnetic.
Explain why. [Atomic No. : Cr =24, Ni = 28] 2

OR

(c) Explain why [Fe(CN)6]3_ is an inner orbital complex, whereas

[Fe(H20)6]3+ is an outer orbital complex. 2

[Atomic No. : Fe = 26]
56/1/2-11 19 VAWV P.T.O.



30. il IR 399 T Nea-l T o T AN &4 7 | fogga o1 o @id &
T e wig ot Sl STUaT 9 qOvd §9 9§ oot 9 BiaT § | qufy, TRt
Sl o TR 3TN % ToTU 38 goshl a9 Eeg g1 96T Ud TN | &Td
OO 39! diceal B AfYes uftgdd T8 g1 =1fg | geda: SefEl g ghr
B 8 — Tnrfes SefEt o gemes i |

Tiarfires SefEt §, Ifufshan shad T R Bl @ A1 $© TUF qoh YA o §IG
St Tfsshar g1 St 8 ©a gA: S | & 1 91 Hehdl, Selfoh HAIeh ST
QAT T S Tehelt B |

e Gl | forpa Icured wga sifores Iwanht fafy &l 8 don ¥ yguu 1 wh
ST EId 8 | 39 99 o dHIYH o O UH TedHl 9 fiehfedd fohT T &
S 3ot <l g8 ot WY g fagga St | gfafda foeam S B, iR 3=
M T HEd 2 | T @ Tk $o T I TS AR wrEiHT H T A AR

T T |
(%) wrfies defl, Hameh Sl | fohd TR i gl © 2

(@) "R 9 1 9 fava 1-35 V Fid1 2 a1 S0 Hrl-37afy § ferR @ g |
HET ST |

(1) i TEwEeh dell o gA:IreR (fenhin) § affifea sifufseand fafem |
rerat
(71) 3 ool Gl H UG $9 HAl % o @y fafay |



30. Batteries and fuel cells are very useful forms of galvanic cell. Any battery
or cell that we use as a source of electrical energy is basically a galvanic
cell. However, for a battery to be of practical use it should be reasonably
light, compact and its voltage should not vary appreciably during its use.
There are mainly two types of batteries — primary batteries and

secondary batteries.

In the primary batteries, the reaction occurs only once and after use over
a period of time the battery becomes dead and cannot be reused again,

whereas the secondary batteries are rechargeable.

Production of electricity by thermal plants is not a very efficient method
and is a major source of pollution. To solve this problem, galvanic cells
are designed in such a way that energy of combustion of fuels is directly
converted into electrical energy, and these are known as fuel cells. One

such fuel cell was used in the Apollo space programme.

Answer the following questions :
(a) How do primary batteries differ from secondary batteries ? 1

(b) The cell potential of Mercury cell is 1-35 V, and remains constant

during its life. Give reason. 1

(c) Write the reactions involved in the recharging of the lead storage

battery. 2

OR

(c) Write two advantages of fuel cells over other galvanic cells. 2

56/1/2-11 21 WAV NN P.T.O.
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(i)

1)

(i)

(ii)

(iv)

V)

Qs &

fafarfiaa & wror fafau

(1)  Zn, Cd 3R Hg % T 3T FH 1 Bd 8 |

2+

2) Cr*' v e € & Mn°' e SAfene 2,

Safeh aFt & d* ofiefis § |

3) Cu/CusF E UM +034V R |

ffetiaa TEmeh TR Ul 3T Fgfcra it
(1) KMnOg —2
2 Cr,02 +6I +14H —— 3+2=5

HAAAT

CuyCly 3R CuCly, ¥ ¥ -1 Sy faeem o o1fues wmf 3
3R A1 2

5T daal b1 HTHTT SoAadieh fo=amg fafgu |

frerfefga 9 9 19-a1 siefta T 9 ofi9 g 3fe =1 2
SCS+, Fe3+, Zn2+

[T 3pHTe : Sc = 21, Fe =26, Zn = 30]

A9 Aifeay shiae 9 UM SEshiue 8 ITH L Hohd & 7

AU GTqU TAT 3T AMRTeh IHTHIT Hishadl F1 e2M1d 38 2 5x1=5
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(b)

56/1/2-11

(i)

1)

(i)

(iii)

(iv)

(v)

SECTION E

Account for the following :

(1)  The melting and boiling points of Zn, Cd and Hg are low.

(2)  Of the da* species, or’t s strongly reducing while

Mn®>* is strongly oxidizing.
0 2+ .
(3) E valueof Cu” /Cuis+0-34 V.

Complete and balance the following chemical equations :

(1) KMnO, —2€at
(2) CrZO%_ +61 +14H — 3+2=5
OR

Out of CuyCly and CuCly, which is more stable in aqueous

solution and why ?

Write the general electronic configuration of f-block

elements.

Predict which of the following will be coloured in aqueous

solution and why ?

3 3
Sc +, Fe +, Zn

[Atomic number : Sc = 21, Fe =26, Zn = 30]

2+

How can you obtain potassium dichromate from sodium

chromate ?

Why do transition metals and their compounds show

catalytic activities ? 5x1=5

23 VWAV WAV P.T.O.



1)

(i)

(ii)

(1)

(i1)

(iii)

(\

UM a9 W Oy, TG hT gt B CO, 1 St | 31feres oot it
2 | 398 O fohmeht Kyg o1 O 3=l 81T 3T & 2

J& BfeR HIFERRT B 0-9% (GUH/ARGT) ¥ Afyw difeTm
FANZE o S faea § T A1 28 a9 3! AMMY (T1E)
g yer uftafda grar 8 2

Rl ToreId-STT9CT AyBg 1 1 A Sl fae™H 60% TaHIehd
BT 8 | fIere w1 FaeMTeh qiehiard hivY | 1+1+3=5

(feem T B St % faT K, = 052 K kg mol ™)

AAAT

25°C T A 3R B = 9 € AI: 75 mm Hg 37X 25 mm Hg
2 1 afe A 3R B sl 39 YR faamn e e fugor 4 A =
HA-AY 0-4 g, d B sl IdT Tawm § WIA-T hl UM
HIT |

JUEET TUgH I IRATYG ST | FEEel & Aok geaW™ J1d
i o [T -8 FHET UIeH I FOAT & A1t § 2

AIfsTd FANES R T o THATCR fIeray THauERl #4178l
B & ? 2+2+1=5

fohral gier I3 o I ST 5x1=5

(%) N,N-SEUId-aHachaEs R H et gia1 8 | SR i |

@) el shiea-seren srfufshan T& ot | @bt 2

32. (&)

(@)
33. T=fa
56/1/2-11

(1) Afeuia R ey o fadg 0 & foi wa qamfe gheo fafan |
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32. (a) (@)

(i1)

(iii)

) @)

(i1)

(iii)

33. Answer any five questions of the following :

At the same temperature, CO9 gas is more soluble in water
than Oy gas. Which one of them will have higher value of
Ky and why ?

How does the size of blood cells change when placed in an
aqueous solution containing more than 0-9% (mass/volume)

sodium chloride ?

1 molal aqueous solution of an electrolyte Ag9Bs is 60%

ionized. Calculate the boiling point of the solution. 1+1+3=5

(Given : Ky, for HyO = 0-52 K kg mol 1)

OR

The vapour pressures of A and B at 25°C are 75 mm Hg and
25 mm Hg, respectively. If A and B are mixed such that the
mole fraction of A in the mixture is 0-4, then calculate the

mole fraction of B in vapour phase.

Define colligative property. Which colligative property is
preferred for the molar mass determination of

macromolecules ?

Why are equimolar solutions of sodium chloride and glucose

not isotonic ? 242+1=5

(a) N,N-diethyl-benzenesulphonamide is insoluble in alkali. Give reason.

(b)  Aniline does not undergo Friedel-Crafts reaction. Why ?

(c) Write a simple chemical test to distinguish between methylamine

and aniline.

56/1/2-11
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(d) Write the chemical reaction involved in Gabriel phthalimide

synthesis.
(e) How will you convert aniline to p-bromoaniline ?

(f)  Complete the following reaction :
No"CI" (i) HBF,

©/ (i) NaNOgy / Cu, A’

(g) Write the structures of A and B in the following reaction :

COOH

@ NH;, |, Br,+NaOH _

A
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MARKING SCHEME 2023

CHEMISTRY (Theory)- 043
QP CODE 56/1/2

Q.No Value points Mark
SECTION A
1 B 1
2 D 1
3 B 1
4 A, As carbon atom is missing in all the four structures so award 1 mark if attempted. 1
5 C 1
6 A 1
7 A 1
8 C 1
9 B 1
10 D 1
11 D 1
12 B 1
13 D 1
14 A 1
15 C 1
16 B 1
SECTION B
17 [ ()
Blr
@ CH-CH, 1
(i)
B
- 1
OR
17 (b)(i)It reacts with water to form alkane. 1
(ii)Alcoholic KOH acts as a stronger base than aqueous KOH leads to elimination reaction of alkyl
halide. / alkoxide ions in alcoholic KOH acts as a stronger base due to which elimination reaction 1
takes place.
18 (a) 1
CHO COOH
| ke |
(CHOH), Znwaler, (CHOH),
| |
CH,0OH CH,OH
(b)
CN
~ -~
CHO H
| o "? ~0OH 1
{tl‘.‘lH()I )y, —— [CHOH),
CH,CH J:HJJH
19 (a)
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HzN_NHE -
CH,-CH,-C-CH,- CH, —————= CH,- CH,- CH,- CH,- CH,
%] ¢ 7 KOHSlyco s & & 1
0
(b)
—\T+
2(CHyyC - CHO —memos  (CHy) 5C-COO™Na™ +
(CHy) 4C - CH, - OH 1
20
0-059 1
E =E° -—lo
Fe2* /Fe Fe2t /Fe 2 CFert] "
=045V -2 0g 1
2 0-01
=—0-45V—-0-059 V 1
=-0-509V
%
21 1x2
Order of reaction Molecularity
(1)Can be zero or fractional. (1) Can’t be zero or fractional.
(2)Determined experimentally (2) Not determined experimentally
(3) Applicable for complex reactions (3) N?t applicable for complex
reactions.
(Any two)
SECTION C
22 (A) — CH3 CH CHy COO CH»CH3 / CH3 COOCH,CH» CH CH3 % x6
(B) — CH3 CHy OH
() — CH3 CHy CHy CHy OH
(D) — CH3 CHO
(E) — CH3 - CH = CH-CHO
(F) — CH3 COOH(Either structure or name of A to F)
23 a) Alinkage which joins two amino acidsthrough -CONH-bond.
b) Hydrogen bonding
c) Starch 1x3
d) Water soluble — Vitamin B/ C
Fat soluble — A, D, E, K (Any one)
(Any Three)
24
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24

(a)

Step 1: Formation of protonated alcohol. 'yz
H H H HH
H*t?*(?*@i* == H-¢-g-OtH
H H H H
Ethanol Protonated alcohol
(Ethy]l oxonium ion)
Step 2: Formation of carbocation: It is the slowest step and hence. the
rate determining step of the reaction.
H HH H H
H-C-CG-H S22 H-¢-C+ HO
H H H H
Step 3: Formation of ethene by elimination of a proton.
Ir_l_l [|_{ H /H
H-Cl ¢ =—= :c=c\ + H*
T EL e
ene 'yz
(b) (i)  CH3—CH,—CH5— CH,— OH
(i) 1
OH
COOH
1
25 |a)  Ky[zn(OH)d] !
(b) [Cr (NH3)3Cl3] < [CT(NH3)5ClCl, < [Cr(NHs3)elCls 1
(c) (i) Linkage isomerism
(i) Optical isomerism
26. (a)
CH2=CH—C|H - CH, 1
Br
(b) 2, 4, 6— trinitrochlorobenzene, because of electron withdrawing nature of -NO, group. Yot Y
(c) (CH5)5C-Cl / tert-butyl chloride 1
27

Rate = k [NO] P [Brz] 1

10x103= k [0-05] P [0-05] ¢

------ Eg-1
30x10- k[005]"[015]"
90x10 = k[0'15]p [0'05]q ....... Eq-3

On Comparing (eql) and (eq2)

54

q=1
(eql) +(eq3)
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(-6

(a) Order w-rt NO=2
Order w-rtBrp=1

(b) 1x10 3=k (0.05)> x0.05

K= 1x1073
- 0-05X0-05x0-05
1
k= 812mol 25t (Unit can be ignored)
(c) Rate = k[NO] 2[Br;]
=8x (0.4)*x (0.2)
=2:56 x 10" mol L™ 1
28 Cell constant(G*) = Conductivity x Resistance
=1.35x107 x 100
=1.35cm™ 1
Cell constant(G*) = Conductivity x Resistance
1.35cm™=k x 90
1.35/90=  k
k=0.015 Scm™ 1
Molar conductivity(A )= k x 1000/C
=0.015 x1000
0.02
=750 Scm?/mol 1
(Deduct % mark for no unit or incorrect unit)
SECTION D
29 (a)
The energy used in the splitting of degenerate d- orbitals due to the presence of ligands in a 1
definite geometry is called Crystal Field Splitting Energy.
(b) Ti3*=3dl je. t,g'eg Duetod—d transition. 1
(c)
cr3t =34 Tt 1
Due to t2g3 configuration hence paramagnetic.
- 3d V'
. 8
NiZt=3d® [ (NI [T |0
CN" being strong field ligand pair up the electrons and hence diamagnetic. 1
OR
(c) CN" being a strong ligand leads to the pairing of electrons in [Fe(CN)¢]* leading to d’sp?
hybridization.H,0 being a weak ligand does not lead to the pairing of electrons in [Fe(H,0)q]**
leading to sp*d” hybridization. / In [Fe(CN)e]*, (n-1)d orbitals of central metal ion are used in 141

hybridization (d’sp?). Hence inner orbital complex whereas in [Fe(H,0)s]** n d orbitals of central
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metal ion are used in hybridization (sp*d?).

30 a)Primary batteries are not rechargeable while secondary batteries are rechargeable. 1
(Or any other correct difference)
b)Overall reaction does not involve any ion in solution whose concentration can 1
changeduring its lifetime.
()
Cathode: PbSO,(s) + 267 > Pb(s) + SO, *(aq) 1
Anode: PbSO, (s) + 2H,O (1) = PbO,(s) + SOf’{aq} + 4H'(aq) + 2 1
OR
(c) (i) More efficiency (ii) Pollution free 1+1
SECTION E
31 (a) (i)(1) Because of the absence of unpaired electrons in their 1
d-orbitals resulting in weak bonding between the atoms/ due to presence of fully filled d
orbitals , weak metallic bonding takes place.
(2) Because Cr is more stable in +3 due to stable t32g configuration while Mn is L
more stable in +2 due to stable d5 configuration.
(3) Because of highAaH® and low Ahdeo , E° value for Cu is positive. 1
(ii)
2EMnO,; — K.MnO, + MnQ, + O,
1
o 3 i
, Crg07" +6I7+14H* 52 Cr®t + 31, + TH,0 1
OR
31 . . +2 . + . 0 1
(b)(i)CuCly is more stable than CuyCly as Cu™“ is more stable than Cu™ due to high AyqH™/
+ B T+ 5
Cu" in aqueous solution undergoes disproportionation, i.e., 21 (ad) — Cu™(ag) + Culs)
i (-2 (1) d° " Lns? .
(iii) Fe3+, presence of unpaired electron leading to d-d transition.
(iv) Bh+¥
2Na,CrO, + 2 H® - Na,Cr,0, + 2 Na* + H,0
Na,Cr,0,; + 2 KCl —» K,Cr,0; + 2 NaCl %
(v) Because of their ability to show variable oxidation states and complex formation / provide A
large surface area.
1
32 . 1
(a)(i)As Kyoc ———— of Gas
Solubility
.07 gas has higher Ky;because higher the Ky value, lower the solubility of gas in Y+
liquid.
(ii) Blood cells shrink. 1
(iii)  ATp=iKpm
%
0_. -1 -1
Tp—Tp =ix0-52 KKg mol ~x 1 mol Kg %
-1
o=—
n-1
n=5
1
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Juy

i-

0-6=
i=34
Tp—373K=34x0-52x1

Tp=1768+373K

T,=374.768K(If boiling point of water is 373.15K then T,= 374.918K)

vl
[y

OR

32

(b) () Pp =pp  xatpg xp
Pr=75x0:4+25x%x0:6
Pr=30+15=45 mm Hg
In Vapour phase

PB = YBxPr

_DPB - PBXB
VB /PT Pr
15 1
=—=—-=033mmH
B 45 3 &
(ii)The property which depends upon the number of solute particles but not on the
natureof solute. ;Osmotic pressure.
(iii)Because sodium chloride undergoes dissociation (i=2) in water while glucose does not./

n=iCRT ;For NaCl, i=2 and for glucose i=1.

33

a)Because N, N — diethyl-benzenesulphonamide does not contain any hydrogenatom
attached to nitrogen atom, it is not acidic, hence insoluble in alkali.
b)Due to salt formation with aluminum chloride, the Lewis acid, which is used as a

catalyst.
c) On reacting with nitrous acid at low temperature aniline forms benzene diazonium chloride
which on reacting with phenol forms orange dye whereas methylamine does not.

(d)

i i i
o owN-m kow, ok BX, [T Toner
11 Il I
o o o
Phthalimide N-Alkviphthalimide
i i
©/ C\‘H‘\I—R NaOHiaq) — C—ONa" . nu
e ~ ﬁi ONa’ (1° amine)
lcl) o
(e)
O L8]
Il Il
NH, H—N—-C—CH; H-—N—C—CH, NH,
(CH,CO),0 Br, OH or H' =
Pyridine CH,COOa 3
Br Br

(f) ©/N02

(g) AL

1x5
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