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Please make sure that the printed pages in this question
paper are 21 in number and it contains 35 questions.
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The Code No. on the right side of the question paper should

be written by the candidate on the front page of the answer-
book.
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Before beginning to answer a question, its Serial Number

must be written.
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o 3Gl I GIETH H Glell Geadl/Tost T B3/

Don't leave blank page/pages in your answer-book.

o IN-YRTFT & JIARFT @l =g ofic gl & S I
HTTeTHAER &1 feld T fold 3a% &I o FIc/

Except answer-book, no extra sheet will be given. Write to
the point and do not strike the written answer.

o GG YT el v G T GT HIeF o1& ]

Candidates must write their Roll Number on the question
paper.

o PHYIT gosdl FT 3N &+ & qd Ig FAMET X o & geaqT qof
g TE 8, geT ¥ IWIT 5 At A FiF #t grar w&Hr 87T AT
oATeIT/

Before answering the questions, ensure that you have been
supplied the correct and complete question paper, no claim

in this regard, will be entertained after examination.

AT g
(i) T3 geaT fAard &
(ii) aegless gos & &gl fabey fo1d]
(ifi) T2F Fo7 & 3P I HiHA GUT T &
General Instructions.
(1) All questions are compulsory.

(ir) Write the correct option in objective type questions.
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(i) Marks of each question are indicated against It.

1. Which of the following is an example of solid solution? 1
a) Copper dissolved in Gold.
b) Glucose in water

c) Camphor in nitrogen gas

d)

fArfafaa & & =i a1 sl fdede &1 v 3T 87

a) dis & Gt & [gerget

b) GTell # Iofehlat

c) TSIt AT A FR

d) 3TH & FIF el

2. Value of Ky for a gas is: 1

None of these

a) Constant at all temperatures
b) Increases with increase in temperature.
c) Decreases with increase in temperature.

d) Increases with decrease in temperature.

Teh 39 & U Ky &7 Al

a) g AT 9T T

b) ATYATT & Jef& & YT Tl &

c) YA H Fefr & A uedl §

d) dT9HTT & T & T F&T &
3. What is S| unit of conductivity?

a) S cm

b) S cm™
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C) S m
dSm’
ATelehdl I S| SHS FAT g7
a) S cm
b) S cm™
C) S m
dSm’
4. Which of the following is an example of corrosion? 1
a) Tarnishing of silver
b) Rusting of iron
c) Green coating on copper
d) All of these
afaf@a & O ST ar JeRor 1 T 3eeIuT g7
a) TGT & SeI3T Blelr
b) dlg H STT TaTeAT
c) Al T g T&T T AT gialr
d) T g

5. Which of the following cannot be molecularity of a chemical

reaction? 1
a)0

b) 1
) 2
)3

O

d

fartatad & & 7 qadafae AT $r nfOaewar gt &
Hehdl g2
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0
]

o o
N

)
)
c)
d) 3
6. What is represented by A in Arrhenius equation? 1

a) Temperature

b) Frequency factor

c) Activation energy

)

d) Collision frequency

IR FHIHROT F A GaRT FAT 2T AT 82

7. Which of the following does not exhibit variable oxidation

state? 1
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c) Ti
d) Fe
8. Which of the following is a coordination compound of cobalt?
1
a) Vitamin B
b) Chlorophyll

c) Haemoglobin

)
)
)
d) All of the above

Afaf@a 7 O Hiaar Fidree &1 T 39T AT &2

9. Which reagent is used in Finkelstein reaction? 1
a) NaCl

b) NaBr

c) Nal

d) All of the above

hhereerssl dr gfafhar & fra AfFeas &1 39T fhar Sar

Chemistry Code: A
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10. Which of the following has the lowest boiling point? 1
a) Pentan-1-ol
b) n-Butane

c) Pentanal

)
)
)
d) Ethoxyethane

fArfafaa & & e Fauis ~geadq §7?

a) Ueca-1-37Tel
b) n
c) geater
d) TATFHTdT

11. What is [IUPAC name of cinnamaldehyde? 1
a) 2-Hydroxybenzaldehyde
b) 3-Phenylprop-2-en-1-al

c) 3-Hydroxybenzaldehyde
d) 3-Phenylbut-2-en-1-al

feATesgss 1 regdivdr & 2 §?
a) 2-gISsIFHId-oI [o38ISS

b) 3-BhiAeIAIT-2-3+1-1-37eT

c) 3-grEsfadaaifeserss

d) 3-Bficege-2-8a1-1-31e

12. What is the type of isomerism between Propan-1-amine and

Propan-2-amine? 1
a) Chain isomerism

b) Functional group isomerism

7
Chemistry Code: A



BSEH Practice Paper Class: XII March-2024

c) Position isomerism

d) Optical isomerism
YeT-1-0TT 3R 90T-2-0AT & S JAGIAdT &l YR FIAT 87

a) AWl FATTIAAT

b) fhaTcas T HATGIT

c) T&ufa gAggaar

d) 9T gATGIadr
13. Which of the following is not a disaccharide? 1

a) Sucrose
b) Ribose
c) Maltose

d
ffaf@d J & Filaar ssdiss A8 §7
a) g g

1N

) TS
) AT
d) deerE

14. Which of the following is involved in blood clotting? 1

)
)
)
)

Lactose

=)

O

Vitamin A

)
b) Vitamin C
)
)

a

c) Vitamin E

d
f@a 7 @ Fid 9 & gk 7 AT g7
a) faarf@aT A

Vitamin K

Chemistry Code: A



BSEH Practice Paper Class: XII March-2024

b) erfdsT C
c) faerfd=T E
d) faerfdsT K
15. The question below consists of two statements: Assertion (A)
and Reason (R), answer the question by selecting the

appropriate option given below. 1

Assertion (A): Study of actinoids is difficult than the study of

lanthanoids.
Reason (R): Actinoids are radioactive elements.

a) Both A and R are true, and R is the correct explanation
of A.

b) Both A and R are true, and R is not the correct explanation
of A.

c) A is true but R is false.

d) A is false but R is true.

fFAtaf@d I & o T §: JAfFPTA (A) 3R SROT (R), 9=
& A fod 9T 3ugFd Aeheq HT TIT R gV IW QT
HHDYT (A): VIS T IEATT ALAITS oh IHETTA F Hhol
gl

HRUT (R): VWaearas aresf o ¢

a) A d R gldl T § 9T R, A &I Tgr <ar@an gl
b) AT R Gl AT § dUT R, A FI Tgr I@AT =Taf gl
c) A T § R R 34T &l

9
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d) A 3T § W R &7 ¢l
16. The question below consists of two statements: Assertion (A)
and Reason (R), answer the question by selecting the

appropriate option given below. 1

Assertion (A): Thiocyanate ligand can cause linkage

isomerism.

Reason (R): Ambidentate ligands results in linkage isomerism

in coordination compounds.

a) Both A and R are true, and R is the correct explanation
of A.

b) Both A and R are true, and R is not the correct explanation
of A.

c) A is true but R is false.

d) A is false but R is true.

fAafoad wea & af U g JAFPUA (A) 3R FROT (R), T8
& A &I T IugFT fasheq & T9 A §U W AT
TARYA (A): IAATAC foldles SYAT THATTITAT FT HROT &oT
FehT gl

HRUT (R): 3HIGA Heldoll Jobcd IUTGHAST Mfaeh & e
FATGIGT 915 ST &l

a) A d R gldl T § 9T R, A &I Tgr <ar@an gl
b) AT R Gl AT § dUT R, A FI Tgr I@AT =Taf gl
c) A T § R R 34T &l

10
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d) A 3T § W R &7 ¢l
17. The question below consists of two statements: Assertion (A)
and Reason (R), answer the question by selecting the

appropriate option given below. 1
Assertion (A): Alcohols are readily soluble in water.
Reason (R): Alcohols form hydrogen bonding with water.

a) Both A and R are true, and R is the correct explanation
of A.

b) Both A and R are true, and R is not the correct explanation
of A.

c) A is true but R is false.

d) A is false but R is true.

faAfa@d e & aF FU g AFFAA (A) 3R FROT (R), T8
& & & 91T U faeheq &1 TH g 3 AL

HADUT (A): Vowhlgiel STl H A & goferefiel gl B
HROT (R): UohIglel Ulell & ATY g3l T T &1

a) A d R gl T § 9T R, A &I Tgr <ar@an gl

b) A d R gl §cg ¢ dUT R, A & T&r SIr@ar =181 g
c) A T § W R 30 €l

d) A 3T § W R &7 ¢l

18. The question below consists of two statements: Assertion (A)
and Reason (R), answer the question by selecting the

appropriate option given below. 1

11
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Assertion (A): When nucleotide is linked to phosphoric acid,

we get a nucleoside.

Reason (R): Nucleotides are joined together by phosphodiester

linkage.

a) Both A and R are true, and R is the correct explanation
of A.

b) Both A and R are true, and R is not the correct explanation
of A.

c) A is true but R is false.

d) A is false but R is true.

fAafoad wea & af FU g JAFPUA (A) 3R SROT (R), T8
& A &I T IugFT fasheq & TI A §U IW AT

HASRYA (A): T G[FeAHICISS BIEPIRD Fel & S5l g, dl g4
sgfFel3ieSs fHerdr Bl

SHRUT (R): wfFeIHICISS BIAHISEUE G GIRT Teh gEl &
GISECECRY

a) A d R gldl T § 9T R, A &I Tgr <ar@n gl

b) AT R Gl AT § dUT R, A FI Tgr I@AT =Tal gl
c) A §cT § W R 38T &

d) A 3T § W R &7 ¢l

19. Differentiate between ideal and non-ideal solutions. 2
e AR AT [FeTatr & T a7 F|
Or

3gar

12
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Calculate the amount of benzoic acid (C¢gHsCOOH) required
for preparing 250 mL of 0.15 M solution in methanol. 2
dealiseh 3 HT AT & 0.15 M Ao a9« & faw
3TGRIE AT HI IA0AT HITAT|

20. State Faraday’s law of electrolysis. 2
s & degd e & s fafau)
21.What is pseudo first order reaction? Give an example. 2

BeH TUH Fife AR 1 82 U 3grexor ST

22.What are interstitial compounds? Why are such compounds

well known for transition metals? 2
HRreprell AT 4T 87 58 YR & Al TohAUT 13t &
forT ool ek & AT 3t 872
23. Write a note on Wurtz reaction. 2
g&ot AR | T Ae fod)
Or
3gdar

What are ambident nucleophiles? Give an example. 2
33Tccll AR FAT Bl §? Teh 3eTeR0T SISV

24. Write two uses of carboxylic acids. 2
FrefiFdTelsh 3Fal & &l JIdneT fafau|

25. Accomplish the following conversions: 2
o aRaaa fasafea Hife:
i) Ethanoic acid to Propanoic acid

TIHAISS 3HF Pl WUAISH HFol &

i)  Nitromethane to Dimethylamine

13
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AR F AR F

26.An aqueous solution of 2% non-volatile solute exerts a
pressure of 1.004 bar at the normal boiling point of the
solvent. What is the molar mass of the solute? 3
oo s & ATAT FaYUeAlh W Teh Iarsueiia f[deld & 2% STl
fderget &1 1.004 bar ar~q g« gl fdoiT &1 Al gegAT FT 87

27.The rate of the chemical reaction doubles for an increase of
10K in absolute temperature from 298K. Calculate E.. 3
WAAM, 298K H 10K T geftr gt W qarafass ifAfshar & qar
Il &1 STl &1 39 H@AfhAT & fav E, &I v Hifaw|

28.What is meant by ‘disproportionation’? Give two examples of

disproportionation reaction in aqueous solution. 3
IEATHATAT & 39 T FASA §? STelld [qereT & r@aAmgarde
HTATHAIT & <1 3eTeIor AfSv|
Or
3gdar
Indicate the steps in preparation of K,Cr,O; from chromite
ore. 3

HIATSE 3EH T K,Cr,0; §a & [Iffe uei &1 3ea@ Hifau]

29. Explain why haloarenes are extremely less reactive towards

nucleophilic substitution reactions. 3
HST o AfdAeel gfaeads 3fATHIBT & 9fa g 38
& gfafraneiie 4t g

14
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30. Describe a method for the identification of primary, secondary
and tertiary amines. Also write chemical equations of the
reactions involved. 3
wrAfAe, gfadie Td Jodiae VAl T ggare i fafer @ gole
HITAT| o7 HTATHATIT & TEATAR FHAIOT 37 faf@T]

Or
3gar
Give plausible explanation for each of the following: 3
o # gcds &7 IHIfdd SRUT §d8T:
i) Why are amines less acidic than alcohols of comparable
molecular masses?
HHICT V] GegAlT dlel WAl &l HFTcl Uoehlgial 4 HH
gl €l
i)  Why do primary amines have higher boiling point than
tertiary amines?
TS VAT T FaUelien Jaide VAT @ 38 giar &

iii)  Why are aliphatic amines stronger bases than aromatic

amines?
AR Qe BT gee F YR e Ee A B
gl
31.Read the passage given below and answer the following
questions:
A feU v e A 9¢ IR AFAfaf@d veat & 39X &
An organic compound (A) having molecular formula CgHgO

gives a characteristic colour with aqueous FeCl; solution. (A)

15
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on treatment with CO, and NaOH at 400 K under pressure

gives (B), which on acidification gives a compound (C). The

compound (C) reacts with acetyl chloride to give (D) which is

a popular analgesic.

HUTide FF CeHeO TTell Ueh shldisieh Jifaeh (A) STerd FeCls ol
& Ty Te fafdse T &ar &1 (A) &g H 400 K W CO, 3R
NaOH & IO1Y 39aR &l W (B) 2dT §, St 37T W Th
i (C) ¢ar g1 Jiffes (C) vaifee Feikies & @y wfafsear
F& AfAE (D) ST & S Teh AR e

i)

i)

Chemistry

What is compound (A)? 1
iR (A) T 87
What is the number of carbon atoms in compound (D)?

1
A1 (D) 7 FraeT RATHT Hr HEA F=AT 82

Or
3gar

Write the name of compound (C). 1
IGifftes (C) &1 =17 fof@T|
What is the name of the conversion reaction of
compound (A) to (C)? 1
Jiffew (A) 1 (C) # gRafdd et T ATATRIT &1 17 F2r
g7
Write one use of compound (D). 1

it (D) &7 T 99T ford |

16
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32.Read the passage given below and answer the following
questions:
T feu 9w e & u¢ 3R Aefaf@a geEt & 3 &
Proteins are the most abundant biomolecules of the living
system. The chief sources of proteins are milk, cheese, pulses,
fish, meat, peanuts, etc. They are found in every part of the
body and form a fundamental basis of the structure and
functions of life. These are also required for the growth and
maintenance of the body. The word protein is derived from
the Greek word, ‘proteios’ meaning ‘primary’ or of ‘prime
importance’. Chemically, proteins are the polymers in which
the monomeric units are the a-amino acids. Amino acids
contain an amino (-NHj;) and carboxylic (-COOH) functional
groups. Amino acids which are synthesised by the body are
called non-essential amino acids. On the other hand, those
amino acids which cannot be synthesized in the human body
and are supplied in the form of diet (because they are required
for proper health and growth) are called essential amino acids.
& SN ST #F waifw are S a9 3 | e &
HET Gid g, =i, alel, AGe, HE, Hhell 3Me &1 I WK &
W BE # 9w Sa § 3R Sfae & @xgen 3R st @ 1
Alfdls IR a1 &1 T MR T Jefr 3R 3reReror & faw o
IMTIF §l W Usg H FeAfd Fh e, AT ¥ §3 &,
e 31 § wrafAe ar fdegcaqel | TEEee ®9 &, Wée
W%%ﬂﬁwma-ﬂmﬁm%l VAT 3ol H

17
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T (-NH,) 3R wEffFafess (-COOH) yehrilcas aag g &

UHTAT 3T ST R GaRT HRTNA 8ld 8, 3o6 IN-3MaTeh UHE!

HFel &gl Sl &l qall 3R, d W 3T foeg Aa iR A

TR AT TR ST HehT § 3R ER & T 7 3eTehr I

S & (Fif 7 3T a3k fTem & o 3maas §)

3MaeTew VAT 3T Fgaelld gl

i) Why amino acids show amphoteric behaviour? 1

VAT 3ol IHIUHAT cTagk a1 fe@ra g2

i)  What is the name of the linkage joining two amino acids?

1

ar VAT 37Fcll T SNSay arel 3ol T ATH AT &7

iii)  What are polypeptides? 1
gifldTerss T 87
iv) Give an example of non-essential amino acid. 1

Teh M-31MaeTh VAT 31T T 3ETEI0T &

Or

3gar
How many types of amino acids are found in proteins?
1

W H fohdel YhR & VAT 3HFel 910 AT 872
33. Write the Nernst equation and calculate emf and A.G° of the
cell Mg(s)|Mg?*(0.001M)||Cu?*(0.0001 M)|Cu(s) at 298 K if E?

cell

is 2.70 V. 5

18
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Ao AT fAfgr 3R 298 K W Ee
Mg(s)|MgZ*(0.001M)[|Cu?*(0.0001 M)[Cu(s), & emf 3I AG® &
auraAr fifae Ife £2,, 2.70 V gl

Or

JUar

Conductivity of 0.00241 M acetic acid is 7.896x10° S cm™.
Calculate its molar conductivity. If A9 for acetic acid is 390.5
S cm? mol”, what is its dissociation constant? 5
0.00241 M UfAfes 3 T aTedehar 7.896x10° S cm™ §1 9T
AR dTelehdl AT 0T Y| Ife fAfeH 31Far & v A), 1 AT
390.5 S cm? mol” &, ar 3T 3o e &ar g7

34. Specify the oxidation numbers of the metals in the following

coordination entities: 5
fFrfafed suagaaielT & & i3l & fednor 3 #
3ol HY;

) [Co(H,0)(CN)(en)2]*"
i)  [CoBry(en),]
iy [PtCl]*
iv)  Ks[Fe(CN)g]
v)  [Cr(NH3)sCls]
Or
3ryar

Explain on the basis of valence bond theory that [Ni(CN),*
ion with square planar structure is diamagnetic and the

[NiCl,]* ion with tetrahedral geometry is paramagnetic. 5

19
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TSRl et {eHid & YR W FASTST & af gAdeag
LI arell [Ni(CN)J* 3 9fdeeehid & aur aqshehid
SIA arerr [NiCl,J* 3 3eTdaeha B

35. Write structural formulas and names of four possible aldol
condensation products from propanal and butanal. In any one
case of cross aldol condensation, indicate which aldehyde acts
as nucleophile and which as electrophile.

5
Wdeiel 3 sPeoiel & Uoslel HEelel H Sefel dlel & TR HHATAA
3caTel & WA 3 AR A | R v #ra vestar Hues
H garv f& *la a1 Uesgess Afdwweh gem 3k &la @

SolFelaIeN §IAM?

Or
Udar

Draw the structures of following compounds: 5

raf@a I fr T T3

i) p-Nitropropiophenone
p-ATS I A3 ThIeAlT

i)  4-Methylpent-3-en-2-one
4-ARrTe-3-57-2-31

iii)  3-Bromo-4-phenylpentanoic acid
3-sIA-4-Bidedecaissh 3TFol

iv)  p-Methylbenzaldehyde
p-Afedraifesess

20
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v)  3-Methylbutanal
3-AfTeg Ao

21
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e The answer points given in the marking scheme are not

final. These are suggestive and indicative.

If the examinee

has given different, but appropriate answers, then he should

be given appropriate marks.

Q. Answers Marks
No.

1. |a) Copper dissolved in Gold. 1
2. | b) Increases with increase in temperature 1
3. |d) S 1
4. | d) All of these 1
5. |a) 0 1
6. | b) Frequency factor 1
7. |a) S 1
8. |a) Vitamin B, 1
9. |c) Nal 1
10. | b) n-Butane 1
11. | b) 3-Phenylprop-2-en-1-al 1
12. | ¢) Position isomerism 1
13. | b) Ribose 1
14. | d) Vitamin K 1
15. |a) Both A and R are true, and R is the correct 1

explanation of A.




BSEH Marking Scheme Class: XII March-2024

16. |a) Both A and R are true, and R is the correct 1
explanation of A.
17.|a) Both A and R are true, and R is the correct 1
explanation of A.
18. | d) A is false but R is true 1
19. || Ideal Solutions Non-ideal solutions 2
1. Those liquid-liquid 1. Those liquid-liquid
solutions which obey solutions which do not
Raoults’ law at each obey Raoults’ law at
concentration. each concentration.
2. The molecular 2. The molecular
interactions of solution interactions of solution
is same as that of is not same as that of
solute and solvent. solute and solvent.
3. AV =0 3. AV, #0
4. AH,; =0 4. AH;,, # 0
(any two differences, 1 mark each)
Or
Given molarity (M) = 0.15 M
Volume (V) = 250 mL
Molar mass of solute (My) = 122 g/mol
Mass of solute (wy) =7?
M = %iﬂ;m
(1/, mark)
2
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122 X 250 X 0.15
1000

> w, =

(1/, mark)

= wy, = 4575¢g

(1/2 mark for correct answer, 1/2 mark for unit)

20.

First Law: The amount of chemical reaction which
occurs at any electrode during electrolysis by a
current is proportional to the quantity of electricity

passed through the electrolyte.
(1 mark)

Second Law: The amounts of different substances
liberated by the same quantity of electricity passing
through the electrolytic solution are proportional to

their chemical equivalent weights.

(1 mark)

21.

The reaction which is not of first order but behaves

like first order is called pseudo first order reaction.
(1 mark)

Example: acid hydrolysis of ethyl acetate or inversion

of cane sugar

Chemistry
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(Any one, 1 mark)

22.

Interstitial compounds are those which are formed
when small atoms like H, C or N are trapped inside
the crystal lattices of metals.

(1 mark)
Interstitial compounds are well known for transition
compounds due to their closed crystalline structure
with voids in them. The atomic size of transition
metals is very large hence have large voids to occupy
these small atoms.

(1 mark)

23.

Alkyl halides react with sodium in dry ether to give
hydrocarbons containing double the number of carbon
atoms present in the halide. This reaction is known
as Wurtz reaction.

(1 mark)

dry eth

2CH3Br + 2Na CH3;CH3; + 2NaBr
Methyl bromide Ethane

(1 mark)
Or
Groups which possess two different nucleophilic
centres and are called ambident nucleophiles.
(1 mark)
nitrite ion represents an ambident nucleophile with

two different points of linkage. The linkage through

Chemistry
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oxygen results in alkyl nitrites while through nitrogen
atom, it leads to nitroalkanes.

(1 mark)

24,

i) Methanoic acid is used in rubber, textile, dyeing,
leather and electroplating industries.

ii) Ethanoic acid is used as solvent and as vinegar
in food industry.

iii) Hexanedioic acid is used in the manufacture of
nylon-6, 6.

iv) Esters of benzoic acid are used in perfumery.

v) Sodium benzoate is used as a food preservative.
vi) Higher fatty acids are used for the manufacture
of soaps and detergents.

(Any two, 1 mark each)

25.

i i) LiAIHs5 /Eth
) CH3COOH (())H Of O CH3CHo0H PS5, cHacH,Cl
11 3

Ethanoic acid Ethanolic

NaCN

H*/H,0
CH3CH,COOH <«——2= CH3CH,CN

Propanoic acid

(1 mark)

Sn/HC CHCIy/KOH/A
CH3 - N02 CH3'NH2 _— CH3' NC
(Carbylamine

Nitromethane reaction) lNa /C;:HOH
2018

CH;-NH-CH;

Dimethylamine

(1 mark)

Chemistry
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26.

Here
Vapour Pressure of solution at normal boiling point
(p1) = 1.004 bar
Vapour Pressure of pure water at normal boiling
point
(p°1) = 1.013 bar
(Y2 mark)
Let mass of solution (W) = 100 g
(Y2 mark)

Mass of solute (wy) = 2 g 3
Mass of solvent (w¢) = 98 ¢
Molar mass of solvent (water) (M{) = 18 g/mol
According to Raoult’s law:
Wy
pi-pm_ M,
p? W, W
L M, T M,
(Y2 mark)
1.013-1.004 Mi2
1.013 §+Miz
(Y2 mark)
= M, =40.98 g/mol
(2 mark for answer, 2 mark for unit)
27. | T1=298K
3
After the increase in temperature by 10K
6
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To=(T1+10)K
T,=298+10=308K
(Y2 mark)
Let us take the value of K=K
Now, K;=2K
Also, R=8.314JK 'mol™

Now, substituting these values in the Arrhenius

equation:
k, E, T,-Ty
10g(2) = 5 ||
k. 2303R| TyT,
(1 mark)
We get:
l 2k _ E, 308 — 298]
%903 = 3303 x 83141308 x 298
(Y2 mark)

~E, =52897.78Jmol ™

=52.9kJmol”’

(Y2 mark for answer, %2 mark for unit)
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28.

When a particular oxidation state becomes less
stable relative to other oxidation states, one lower,
one higher, it is said to undergo disproportionation.
(1 mark)
For example,
manganese (VI) becomes unstable relative to
manganese (VII) and manganese (IV) in acidic
solution.
3MnO,* + 4H" > MnO; + MnO, + 2H,0
(1 mark)
copper (lI) compounds are unstable in aqueous
solution and undergo disproportionation.
2Cu* > Cu* + Cu

3
(1 mark)
Or
Chromates are obtained by the fusion of chromite
ore (FeCr,O4) with sodium or potassium carbonate in
free access of air. The reaction with sodium
carbonate occurs as follows:
4FeCr,04 + 8Na,CO; + 70, > 8Na,CrO4 + 2Fey0s3
+ 8CO,
(1 mark)
The yellow solution of sodium chromate is filtered
and acidified with sulphuric acid to give a solution
8
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from which orange sodium dichromate can be

crystallised.
2Na,CrO, + 2H" > Na,Cr,O; + 2Na™ + H,O

(1 mark)
Sodium dichromate is more soluble than potassium
dichromate. The latter is therefore, prepared by
treating the solution of sodium dichromate with
potassium chloride and orange crystals of potassium

dichromate crystallise out.
Na,Cr,0O; + 2KCI = K,Cr,O; + 2NaCl

(1 mark)

29.

Aryl halides are extremely less reactive towards
nucleophilic substitution reactions due to the
following reasons:

(1) Resonance effect:

In haloarenes, the electron pairs on
halogen atom are in conjugation with p-
electrons of the ring and the resonating
structures are possible. C-Cl bond
acquires a partial double bond character
due to resonance. As a result, the bond
cleavage in haloarene is difficult than

haloalkane and therefore, they are less

Chemistry
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(if)

(iif)

reactive towards nucleophilic
substitution reaction.

Difference in hybridisation of carbon

atom in C—X bond:

The sp? hybridised carbon with a
greater s-character is more
electronegative and can hold the
electron pair of C—X bond more tightly
than sp>-hybridised carbon in haloalkane
with less s-character. Thus, C—-CIl bond
length is shorter in haloarene. Since it
is difficult to break a shorter bond than
a longer bond, therefore, haloarenes are
less reactive towards nucleophilic
substitution reaction.

Instability of phenyl cation:

In case of haloarenes, the phenyl cation
formed as a result of self-ionisation will
not be stabilised by resonance and
therefore, Sy1 mechanism is ruled out.
Because of the possible repulsion, it is
less likely for the electron rich
nucleophile to approach electron rich
arenes.

(any three, 1 mark each)

Chemistry
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30.

The Hinsberg test is used for the identification of

primary, secondary and tertiary amines.
(Y2 mark)

Benzenesulphonyl chloride (C¢HsSO,CI), which is also
known as Hinsberg’'s reagent, reacts with primary and

secondary amines to form sulphonamides.

(1 mark)
Tertiary amines do not react with Hinsberg’'s reagent.
(Y2 mark)
. (l? . - .
|
@—ﬁ—m + H—N—C,H,—> @—ﬁ—N—CZHS + HCI
| |
O H © H
N-Ethylbenzenesulphonamide 3
(soluble in alkali)
(Y2 mark)
0 0
@ﬁ_m + H—N—C,H, —> QE—N—CQHS + HCI
| l
O C,H, O C,H,
N,N-Diethylbenzenesulphonamide
(Insoluble in alkali)
(Y2 mark)
Or
i) Amines undergo protonation to give amide
ion. Similarly, alcohol loses a proton to give
alkoxide ion.
11
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ii)

In an amide ion, the negative charge is on
the N-atom whereas in alkoxide ion, the
negative charge is on the O-atom. Since O
is more electronegative than N, O can
accommodate the negative charge more
easily than N. As a result, the amide ion is
less stable than the alkoxide ion. Hence,
amines are less acidic than alcohols of

comparable molecular masses.
(1 mark)

Intermolecular hydrogen bonding is present
in primary amines but not in tertiary
amines (H-atom absent in amino group) so
primary amines have higher boiling point than

tertiary amines.
(1 mark)

In aromatic amines, the -NH, group is
attached to a -CgHs group, which is an
electron withdrawing group. So, the
availability of a lone pair of electrons on N
is decreased. Therefore, aliphatic amines are

more basic than aromatic amines.

Chemistry
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(1 mark)

31.

i) Phenol

(1Tmark)
i) 8

(1 mark)

Or

Salicylic Acid

(1 mark)
iii) Reimer-Tiemann reaction

(1 mark)
iv)  Aspirin possesses analgesic, anti-inflammatory

and antipyretic properties.

(any one, 1 mark)

32.

i) Amino acids have amino (—NH,) group, basic in
nature and accepts a proton and COOH group loses
a proton forming a dipolar ion, called the Zwitter ion.
In this form, amino acids behave both as acids and
bases, so they are amphoteric in nature.

(1 mark)
i) Peptide bond

(1 mark)
iii) If more than ten a-amino acids are joined together
by peptide bond the structure thus formed is called
Polypeptides.

(1 mark)

13
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iv) Glycine/ Alanine/ Glutamic acid/ Aspartic acid/

Glutamine/ Asparagine/ Serine/ Cysteine/ Tyrosine/

Proline
(Any one, 1 mark)
Or
20
(1 mark)
33. | Nernst equation:
0.0591  Mg?**
Ecen = Ecell - n log Cu2t
(1 mark)
Calculation of E_.j;:
E =270 0.059ll 0.001
cell = & 2 90.0001
(Y2 mark)
0.0591
E.oy = 2.70 — log10
(Y2 mark)
E, = 267V S
(Y2 mark for answer, %2 mark for unit)
Calculation of A/G°:
ArGo = _nFEzell
(Y2 mark)
AG" = —2 % 96500 x 2.70
(Y2 mark)
A,.G" = —521100 Jmol™! = —521.1 kJmol™?!
(Y2 mark for answer, %2 mark for unit)
Or
14
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Given
k=7.896x10> S cm’
c = 0.00241 M

A% = 390.5 S cm? mol”

K X 1000
c

Molar conductivity A, =

_7.896 x 1075 x 1000

m - 0.00241

Ay = 32.76 Scm? mol™t

(Y2 mark)

(Y2 mark)

(Y2 mark for answer, %2 mark for unit)

Degree of dissociation; a = ﬁ—m
(Y2 mark)
a= 22 = 0.084
390.5
(Y2 mark)
Dissociation constant; K, = %
(Y2 mark)
_0.00241 x (0.084)?
@ 1—0.084
(Y2 mark)
K,= 186 x 1075
(1 mark)
34. |i) 3
(1 mark)
5
i) 3
(1 mark)
15
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i) 2

(1 mark)
iv) 3

(1 mark)
v) 3

(1 mark)

Or

Ni is in the +2 oxidation state i.e., in d® configuration.

& configuration : [HIHINITTY] (] (1T 1] CTTT1T]

3d 43 4ap 4d

(Y2 mark)
There are 4 CN™ or CI" ions. Thus, it can either have
a tetrahedral geometry or square planar geometry.

(1 mark)
Since CN™ ion is a strong field ligand, it causes the

pairing of unpaired 3d electrons.

(Y2 mark)
Ht
3d 4s 4p 4d
T dsp?
(Y2 mark)
It now undergoes dsp? hybridization.
(Y2 mark)

16
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Since all electrons are paired, it is diamagnetic.

(Y2 mark)
In case of [NiCl,J*, CI” ion is a weak field ligand.
Therefore, it does not lead to the pairing of unpaired

3d electrons.

(Y2 mark)
Therefore, it undergoes sg° hybridization.
titdt]t |t
3d 4s 4p 4d
- \P;-_
(Y2 mark)

Since there are 2 unpaired electrons in this case, it
is paramagnetic in nature.

(Y2 mark)

35. | Case |
Propanal + Propanal + dil. NaOH >
CH3CH,CH=C(CH3)CHO (2-Methylpent-2-en-1-al)
(2 mark + %2 mark)
Case |l
Butanal + Butanal + dil. NaOH > 5
CH3;CH,CH,CH=C(C,H5)CHO (2-Ethylhex-2-en-1-al)
(Y2 mark + %2 mark)
Case Il
Butanal + Propanal + dil. NaOH >
CH3CH,CH,CH=C(CH3)CHO (2-Methylhex-2-en-1-al)

17
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(2 mark + %2 mark)
Case IV
Propanal + Butanal + dil. NaOH -
CH3CH,CH=C(C,Hs)CHO (2-Ethylpent-2-en-1-al)

(2 mark + %2 mark)
In case lll butanal act as electrophile and propanal
act as nucleophile

Or

In case IV propanal act as electrophile and butanal
act as nucleophile

(any one, %2 mark + %2 mark)

Or
)
O
C I
()_-\ ("—(“:_(“;
(1 mark)
i)
0 CH-
| |
H:C —C —CH=C—CH;,4
(1 mark)
iii)
C;Hs; Br O
I I |
HC—CH—CH —CH;—C—0H
(1 mark)
iv)
18
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0
C I
H;C t—Hh
(1 mark)
v)
CH; 0
| |
H;C — CH—CH,—C—H
(1 mark)

———mm—

Chemistry
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