Class-XII Session 2022-23

Subject - Chemistry
Sample Question Paper - 22
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Time : 3 Hours Max. Marks: 70

Read the following instructions carefully

ia)  There are 35 guestions in this guestion paper with internal choice.

it}  SECTION A consists of 18 multiple-choice guestions carrying | mark each.
ic)  SECTION B consists of 7 very short answer guestions carrying 2 marks each.
(d) SECTION C consists af § short answer guestions carrying 3 marks each.

(e}  SECTION D consists of 2 case- based guestions carrying 4 marks each.

ifi  SECTION E consists of 3 long answer questions carrying § marks each.

gl AN guestions are compulsory.

(h) Use of log tables and calculator are not allowed

SECTION-A

The following gquestions are multiple-choice questions with one correct answer. Each question carries | mark. There iz no
internal choice in this section.

1.  The process of converting alkyl halides into alcohols involves ... .

(g} addition reection (b} substitution reaction (c) dchydrohalogenation (d) rearrangementreaction
2.  Thetype of isomerism present in pentamminenitrochromium (111) chlonde is
(a) optcal ib) lmnkage {c) lomisation {d) polymensation
3. Which of the following amines will not give N, gas on treatment with nitrous acid (NaNO, + HCI) ?
(a) C;HNH, (b) CH,NH, (€) (CHy,CHNH, @ Allwill giveN,
4.  Which solution has the highest vapour pressure?
() 0.02M NaClat50°C (b) 0.03 M sucrose at 15 *C
(c) 0.005M CaCl, at 50°C (d) 0.005M CaCl,at25°C
5. The rate constant for a first order reaction whose half life is 480 sec, is:
(a) 1.44 = 103 sec! by 1.44 sec™ fc) 0.72 x 10~} sec! (d) 2.88 = 10~% sec™!
6.  Which of the following cannot be made by using Williamson's synthesis?
(8) Methoxybenzene (b) Benzyl p-nitropheny] cther
{c) Methyl tertiary butyl ether (d) Du-tert-buty ether
7.  Among the following the strongest acid is
(=) CH,COOH (b) C;H.,COOH (c) m-CH,OCHCOOH (d) p-CH,O0CH,COOH

8  Insulin production and its action in human body are responsible for the level of diabetes. This compound belongs to which
of the following categones?

(a) A carbohydrate (b} A hormone (c) Aco-enzyme (d} Anantibiotic

9, What wall be the reduction potential for the following half-cell reaction at 298 K7
(Given : [Ag*]=0.1 M and ED:H!I =+ ({180 V)

(a) 0741V (b} 0ROV (c) -0R80V (dy —-0741V
10. For d-block elements the first ionization potential is of the order

{a) Zn>Fe>Cu>Cr b} Sc=Ti=¥V=Cr c}] Zn=Cu<Mi=Co d}y V>Cr>Mn>Fe
11. Which of the following is a primary halide?

(2) Isopropyl iodide {b) Secondary butyl indide {c) Tertiarybutyl bromide (d) MNeohexyl chlonde
11. The cyanchydrin of a compound on hydrolysis gives an optically active a-hydroxy acid. The compound 57

(a) Diethyl ketone (b) Formaldehyde (c) Acetaldshyde (d) Acectone
13. Which one of the following on reduction with lithium aluminium hydnde yvields a secondary amine?

(a) Methyl socyanide (b} Acctamids (c) Methyl cyanide (d) Nitrocthane.
14. Value of Henry's constant K'H

() increases with increase in temperature. (b) decreases with increase in temperature.

(c)} remainsconstant. {d) first increases then decreases.



In the following questions (15-18) a statement of assertion followed by a statement of reason is given. Choose the correct
answer out of the following choices.

ia) Both assertion and reason are correct statements, and reason is the correct explanation of the assertion.

{b) Both assertion and reason are correct statements, but reason is not the correct explanation of the assertion.

{c) Assertion is correct, but reason is wrong statement.

{d) Assertion is wrong, but reason is correct statement.

15. Assertion : Alpha (a)-amino acids exist as internal salt in solution as they have amino and carboxylic acid groups in near
HEL-ZE : H* 1on given by carboxylic group (—COOH) 1s captured by amino group (—NH, ) having lone pair of electrons.

16. Assertion : Inversion of cane sugar is a pseudo first order reaction.
Reason : Water is present in excesss during hydrolysis.

17. Assertion: Transition metals are good catalysts.
Reason: V,0, or Pt is used in the preparation of H,50, by contact process.

18. Assertion: On increasing dilution, the specific conductance keep on increasing.
Reason: On increasing dilution, degree of ionisation of weak clectrolyte increases and molality of 1ons also increases.

SECTION-B

This section contains 7 questions with internal chaice in two questions. The following questions are very short answer type and
carry 2 marks each.

19. How will you convert the following?
{2) Ethanol to propanone (acectone). (b) Benzene to acetophenone.
OR
{g) Toluene to benzaldehyde. (b) Isopropyl indide to 2,3-dimethylbutane

1. Mame an important alloy which contains some of the lanthanoid metals. Mention its two uses.

21. What is meant by the rate constant, “k* of a reaction? Ifthe concentration is expressed in mol L-' and time in seconds, what will
be the units of rate constant & for (1) zero order reaction {11} first order reaction?

OR

d[A
Calculate the rate of reaction from the rate law: _J-:It_i =k[A] [BF, when the concentration of A and Bare 001 M and 0. 02

M respectivelyand k=51 = 10 L* mol- 5"
11. Out of cyclohexanol or phenol, which one is more acidic and why?

13}, The resistance of a 0.01 N solution of an electrolyte was found to be 210 ochm at 298 K using a conductivity cell with a cell
constant of 088 cm™!. Caloulate specific conductance and equivalent conductance of solution.

24. () Why the oadation of toluene to benzaldehyds with Cr(); 15 carnied out in presence of acetic anhydnde?
(b} Tertiary-butyl benzene does not give benzoic acid when oxidized with KMnO ;. Why?

25, Definethe following:
(a) Molality of solution (b) Osmotic pressure

SECTION-C

This section contains § questions with internal choice in two guestions. The following guestions are short answer type and
carry 3 marks each.

26. Inacold climate, water gets frozen causing damage to the radiator of a car. Ethylene glycol is used as an antifreezing agent.
Calculate the amount of ethylene glycol to be added to 4 kg of water to prevent it from freezing at —6°C.
I,’Kff-:nr water= .85 K mole kg)

27. How wall you convert
(a) a primary alcohol to an aldchyde.

(b) 3-Hydroxy pentan-2-one shows positive Tollen's test.
{c) Phenol to N-phenylethanamide.



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

29,

30.

(a) CH,COOH —13 5 o F0F ,
. FeHCI | NaMNOs +HCI |
(b) C HNO, e B
_  CuCN HyOiH*
(€) CHN,+CI A2 + B

OR
() How will you distinguish between the following pairs of compounds:
1) Ambneand Ethenamine
(1) Aniline and N-Methvlaniline
{b) Arrange the following compounds in decreasing order of their boiling points:
Butancl, Butanamine, Butane

{a) Anhydrous CaCl, is not recommended as a drying agent for alcohols and amines.
(b) Why are Grignard reagents soluble in ether but not in benzene?
{c) Explain why the cleavage of aryl ethers wath hydrogen halides always yield phenol and a molecule of halide and not aryl
hahde and alcohol.
OR

Diraw the structure and name the product formed if the following alcohols are oxidised. Assume that an excess of cudising
agent is used.

(a) CHyCH,CH,CH,OH {b) 2-butanol (c) 2-methyl-1-propanol

The decompesition of H,O, in presence of iedide ion is found to be first order with rate constant 1-01 = 107 min~" by following
graphical method. Calculate the rate of reaction when,

{a) Conc. of Hy0, 15 04 mol L'

(b) Conc.of H,0, 15015 mol L-!

{c) What conc. of H,O, would giverate of 1.12 » 10 mol L-! min~*?

SECTION-D

The following guestions are case-based questions. Each guestion has an internal choice and carries 4 (1+1+2) marks each.
Read the passage carefully and answer the guestions that follow

31. On the basis of the figure given below, answer the following guestions:

had
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l HY' /T
=) ;

=

=5

=

Atomic numbsr ——
Answer the following questions :

() WhyManganese has lower melting point than Chromium?
(b) Inthe third transition series, identify and name the metal with the highest melting point.
{c) Why do transition metals of 3d senes have lower melting points as compared to 44 senes?

OR
Zn, Cd, Hg have low m_p. and are comparatively softer than other transition metals—Justify.



3.

Both conductivity and molar conductivity change with the concentration of the electrolyte. Conductivaty always decreases
with decrease in concentration both, for weak and strong electrolytes. This can be explained by the fact that the number of
1ons per unit volume that carry the current in a solution decreases on dilution. The conductivity of a solution at any given
concentration is the conductance of one unit volume of solution kept between two platinum electrodes with unit area of
cross section and at a distance of unit length. Molar conductivity of a solution at a given concentration is the conductance
of the volume ¥ of solution containing one mole of electrolyte kept between two electrodes wath area of cross section A and
distance of unit length.
Answer the following questions :
(2) Conductivity decreases with dilution whereas Molar conductivity increases. Why?
(b) Conductivity of solutions of different electrolytes in the same solvent and at a given temperature is different. Why?
(c) Conductivity of metals decreases with increase of temperature whereas that of electrolytic solution increases. Why?
OR
For strong electrolytes, molar conductivity increases slowly with dilution. Why?

SECTION-E

The following questions are long answer type and carry § marks each. Two questions have an internal choice.

33.

M.

35,

{a) Designate the coordination entities and counter ions in the coordination compounds:
[CriNHy)]Cly; K [Fe(CN)g], By[PrCL] ; [No(CO), ] ; Ko [Na{CN)J.
(b) Byconsidering the complex K ;[Fe{C,0,),] indicate the following:
() Centralatom (1) Coordination sphere
(i) lonisation sphere (v} Coordination number
{v) Onadation number of central atom
OR

(2) What is meant by crystal ficld splitting energy? On the basis of crystal field theory, write the electronic configuration of
d* in terms ”“13 and cy in an octahedral field when

i A,>P @ A;<P
(t) Inwhich case will be splitting larger — 3d-orbitals or 4d-orbitals?
(¢} Why does NH,-NH, act as monodentate ligand, not bidentate ligand?
(2) (i) Wnte the structure of the product when chlorcbenzene is treated wath methyl chloride in the presence of sodium
metal and dry ether.
(1) Write the structure of the alkene formed by dehydrohalogenation of |-bromeo- | methylcyclohexane with aleoholic
KOH.
(t) Following compounds are given to you :
2-Bromopentane, 2-Bromo-2-methylbutane, | -Bromopentane
(i) Wnite the compound which is most reactive towards 5,2 reaction.
(1) Write the compound which 1s optically active.
(m) Write the compound which is most reactive towards [i-elimination reaction.
(2) Define the following terms with & suitable example in each:
(a) Polysaccharides
(b) Denatured protein
(b) (1) What isthe difference between native protein and denatured protein?
(n) Which one of the following is & disacchande :
Glucose, Lactose, Amylose, Fructose
(m) Write the name of the vitamin responsible for the coagulation of blood.
OR
{(a} Write the product when D-glucose react with conc. HNO,.
() Amino acids show amphoteric behaviour. Why?
(c) Write one difference between a-helix and f-pleated structures of proteins.
(d) Define the following with an example of each:
(i) Fibrous protein
(1) Essential amino acids
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Solutions

SAMPLE PAPER-3

(b) The process of conversion of alkyl halides into
alcohols imvolves substitution reaction.
R—X—9" ,p__oH

Alkyl halsde Abcahal

(b) The chemical formula of pentamminenitrochromium

(1T chleride is | Cr(NH; ), No; ol

It can exist in following two structures

[cx(N;)N0, | €1y and [cr(NH, ) ono e,
Therefore the type of isomerism found in this compound
is linkage isomerism as nitro group is linked through N as
—Nl:rz or through O as —ONO.

(d) Allahiphatic primary amines give N, wath nitrous acid
{NaNO, + HCI).

(e} Faor high v.p. concentration of solute should be low
and temperature should be high.

_ 0693 0.693 _ g
(a) k= ™ T [ 44=107"s

{d)} The two components should be (CH,),CONa +
(CH,);CBr. However, tert-alkyl halides tend to undergo
elimination reaction rather than substitution leading tothe
formation of an alkene, Me ,C=CH,

(b) Benzoic acid is the strongest acid as the benzoate
1on 15 stablised by resonance effect. +] effect of -CH, or -
OCH, group reduces the possibility of ionisation of H”
from COOH.

(b) Insulin iz a biochemically active peptide hormone
secreted by pancreas.

(a) Ag +e —Ag

00591 i
Ecat =E"pn - 1

og
‘ [Ag”]
0.0591 |

log o7 =0.80-0.0591=0741V

(a) 'With increase in atomic numbers ionisation cnergy
also increases. But the trend 15 mregular among some d-
block elements.

F:: EEEEEIFEJI}FEdﬁ‘#EI
E’L'I: ISEZEIPﬁh:Fﬁd]D‘:‘II

E g =0.80—

11.

1.

13.

14.

15.

Cr: 152 25% pB s’ pPd° 45!
On the basis of electronic configuration, the IE, follows
theorder : Zn > Fe>Cu>Cr.
(d) Nechexyl chlonde is a pnmary halide as in it Cl-atom is
attached to a primary carbon.

CH,

I
CH— if"— CH,— CH,CI

CH,
q OH
I

{e) CHy—C—H + HON—Cl |-.—‘|"—1 |

CN
L'Hq—'[I'H—{'{‘-'HH' Hydeelysis
{H

2-Hydmoxy proparass sCid

{ Asit has a chiral C-atom thus it is optically active)
{a) Reduction of alkyl isocyanides in presence of LIAIH,
yiclds sccondary amines containing methyl as one of the
alkyl group.
R-Nz=C+4{H]—224 g -NH-CH,

I"amine
gk LiAlHg
eg., CHy=NEC+4H]———»CH; = NH-=CH;4
dimethyl amine

whereas, alkyl cyanides give 1° amine on reduction.
(a) Soclubility decreases and K| increases with increase
n temperature.
@) All g-ammo acids have -NH, and -COOH groups.
Since -NH, group is basic and -COOH group is acidic, in
newtral solution it exists as internal salt which is alsocalled
as zwitter ion. This zwitter ion is formed due to the reason

that proton of “\COOH group is transferred to —NI—IJ group.

24 R
& & ' H aw I - -
H,N-CH-COOH 2%, 4 N-CH-COO +H ——
o—Amino acid
¥
HN-CH-COO™
Zwritter son
[dipolar ion)

Hence assertion and reason both are true and reason s the
correct explanation of assertion.
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16.

17.

18.

19,

0.

1.

(a) Ifarcactant is present in excess, order with respect
to that reactant 1s zero.
(b) Dwetolarger surface area and vanable valencies shown
by transition metals, they are used as catalysts.
(d) The specific conductivity decreases while equivalent
and molar conductivities increase with dihution.
(2)
CH,CH,0H — 40 . cH coog— 20 ,
dil H,80,

dry dastillation

(-0}

(CH,CO0),Ca s+ CH;COCH,

Acelone [ propanone])
{1 mark)
CgHg +CH,00C1——2- A58, H.00CH,

Freedel-Craft
reaction Apsiopbenone

(b)

(1 mark)

LCH,
Chreenyl chloride

Timzlera: hrmimm

Coemipiles

H.D'

CHO
- LY

Henzabdehyide

(1 mark)

()
2CH,—CH —] 2hmDosher, oy ¢4 CH —CH,
r ‘Wurlz reaction

CH,

An important alloy of lanthanoids is MISE]JD;:LI;HI
contains Lanthancids (94-95%), iron ( 3%) and traces of 5,
C, 51, Caand AL { | mark}
Uses:

(1} Mischmetal is used i cigarettes and gas lighters.
(u} It is used in tracer bullets and shells. {1 mark)

Rate

{Cane.)"

Thus, rate constant (k) 15 defined as the rate of reaction
when the concentration of reactants is taken to be unity.

Rate _ molL™'s™

= (Conc)®  (melL™")"
. Units of k for (i) zero order reaction: mol L~ 5!

CH CHy

Eate constant, k= (1 mark)

As k = (mol LYy "5™!

{%4 mark)
{ii) first order reaction:s™' (Y mark)
OR
Rate of reaction, % =k [A][BF
= 5.1 = 1073 = [001] [402TF mal L-1 5~ (| mark)
=204 x 10"=2.04 > 10" mol L' 5. {1 mark)

LTH{OR Pl AH L, gy
|__-{: @
]

21,

23,

14.

25

26.

Z7.

Phenol is more acidic than cyclohexanel. In phenol, the
carbon atom that bears the hydroxyl group is sp* hybrid-
ized whereas in cyclohexanol itis sp® hybridized. Because
of greater s-character, .'rp3 hybridized carbon atoms are
more electronegative that sp® hybridized carbon atoms
and hence more acidic. Also, phenoxide 1on 1s a resonance
stabilized whereas there 1s no resonance i cyclohexanol

OF 1= Ao, {EEIH]‘E-]'
Given for 0.01 N solution
f :
R=210 chm, ;=D.Eﬂ|:1:n s
Specific conductance
1 ¢
- '=_ | — I
K R:.-'I (%2 mark)
1
n—=mnﬂ_ﬂﬂ-=4.!'}xlﬂ_3mhncm_l (Y% mark)
___x:tlmﬂ _4.1']-:-:]1]_3': 100
=" N 0.01
= 419 mho cmZeq” (1 mark)

(a) This i1s because if acetic anhydnide is not used,
benzoic acid is formed instead of benzaldehyde. 5o acetic
anhydnide stops further oxidation of C . H,CHO. (I mark)
(b) For any alkyl group attached to enc ring to be
oxydized to ~COOH group, at least one a-hydrogen atom
must be present in the group that is attached to the ning.
Since, no a-hydrogen atom is present in tert-butyl group
that 15 attached to the benzene ring in fert-butyl benzene
soit does not give benzosc acid when cxidised with KMnO,
{ | mark)
(a) Molality is defined as the number of moles of solute
dissolved per kg of the solvent. It is denoted by m.

Mo, of moles of solute

™= Mass of solvent in kg
The unit of molality is mol kg'. (1 mark)
() Osmotic Pressure: The pressure which need to be
applied to a solution to prevent the flow of solvent into
the solution through the semi-permeable membrane is called

Osmofic pressure. {1 mark}
K.=185 Kmol'kg, .-j.?}=-EK,m=ﬁl,
=4kg=4 = 10° g, w=wt. of solute
i i > l[H:Iﬂ:-:.‘i‘.'_l.-xw
ﬂ —
ow we know that e e—
ﬁ_lﬂ'LH:Ixt-Ewa
4x10% <62
Om usual calculations, w=804.32 g (3 marks)

@@ CH,CH,CH,0H—"" ; CH,CH,CHO
Propanal {17 aloohol) Propenal (an aldshyde}

(£ mark)
PCC is pyridinium chlorochromate {a complex of
Cry0y with pyndine and HCI). It does not oxidise

=, if present.

Tollen's reagent is a weak oxidizing agent not capable
of breaking the C-C bond in ketones . Thus ketones

(b)



cannot be oxidized using Tollen's reagent itself gets
reduced to Ag. (1 mark}

In case of chlorobenzene, the C—C] bond is quite
difficult to break as it acquires a partial double bond
character due to conjugation.

50 Under the normal conditions, ammonolysis of
chlorobenzene does not vield aniline. {1 mark)

(e}

28. (a) CH,-COOH+NH,—CH,COO"NH,* o

, ==Ly C'H, — NH,
q3h

{*2 + %=1 mark)

CH,—C0 -NH,
(&)

:-—-:-: Note }

Conversion of A to B 1s Hofmann Degradation reaction.

Srep I
7]

O
f'l:E‘-. xm ..-*J-‘l'-.
R N P} Iii'

|

H

Step 22

i 4]
I 1]
Br oW . C4&% . Br
R.-’CEE:H/_‘A_ re *R<E —

R=N=C=0

MLk,

MeMOL +HET

I‘-I

iH-, MW =NCT
(k)
1B}

@ FeHI| @
(4 + 1= mark)
ML Cl O™ CO0H
i

fE] fli*{;@ H.I'IH'; @

i {Bh
(Y2 + o= | mark)

19.

(=)

(b)

(a)

(k)

{c)

(1)

()

OR

() Aniline and ethanamine can be distinguished
by the azo-dye test.
An orange dye is obtained when aniline reacts
with (NaN O, +dil. HCT) at 0°-5°C followed by a
reaction with alkaline solution of 2-naphthol.
Ethanamine gives a brisk effervescences with
the same selution due to evolution of NI gas.

NHCH,
Aniline Mabdethylaniline
(1® Amime}) (2* Amime)

Omly primary amines react with {CHCl; + KOH) to
give a foul odour of isocyanide (carbylamine
reaction). Hence, aniline will give this test but N-
methylaniline will not. Also, aniline will form azodye
as in (1), but N-methylaniline will not form dye.

(1 +1 =2 marks)
CH,-CH, - CH, - CH, - OH (butanol)
CH,—CH, - EI-I f_‘I-I ~NH, (butanamine)
CH; - CH, - CH, - CH, (butanc)

Due to hydrogen bonding, the decreasing order of
boiling point 1s:
Butanol > Butanamine > Butane (| mark)
Alcohols and amines combine with anhydrous CaCl,
to form complexes. For example, with C.H,OH it gives
a complex of molecular formula, CaCl,3C.H,OH.
Therefore, it cannot be used as a drying agent.

(! mark)
Gnignard reagents form coordination complexes with
cthers but not with benzene since the former has lone
pairs of clectrons but the latter does not. Gnignard
reagent and ether form a complex where Mg acts asa
Lewis acid and ether act as a Lewis base. This makes
Gnignard reagent soluble m ether. {1 mark)
This is because the nucleophile attack by the halide
ion on the carbon of the benzene nng does not oocur.
Oocygen of ether s in resonance with nng. Also the C
of nng 1s stenically more hindered. (1 mark)

OR

(<]
CH,CH,CH,CH,0H ———— CH,CH CH COOH

Bumrecis seid

(| mark)
CH—CH—CHCHLEH—C—CHCH
3 P e 3 -y
OH O
Zobunancl A bvaranane
(| mark)



3.

3.

3l

()

The

()

(i)

(=)
(&)

(c)

(<)

{a)
{b)

(<)

H H

CH;— C — CH,0H——_3CH,— C — COOH
Uhidadon

CH, CH,
2-methyl propancic acid

(| mark)

reaction is of first order with respect to H,O,

Rate=k [H,0,]
k= 1.01"» 10~ min~!

[H,0,]=04 mol L.

Rate= (101 * 10-2 min-') * (0-4 mol L-)

=4.04 % 10~* mol L~ min~". (1 mark)
When [H,0,]=0-15 mel L',
Rate= (101 x 10~ min~") * (0415 mol L")
= 1.5 % 10-* mol L~ min~". (1 mark)

To obtain concentration of H,0; when rate = [-12 =
102 mol L' min™,
Rate _ 142 x 10" mol L™ min™
0= = T 0% 107 min™

=111 mol L\ (1 mark)
Manganese is having lower melting point as
compared to chromium, as it has highest number of
unpaired electrons, strong interatomnic metal bonding,
hence no delocalisation of electrons. {1 mark)
(1 mark)

There is much more frequent metal — metal bonding

Tungsten

in compounds of the heavy transition metals 1.¢ 44
and 54 series, which accounts for lower melting point

of 34 series. {2 marks)

0OR
Dwue to the presence of completely filled d-orbitals
[(n-1)d"%ns"] in Zn, Cd, Hg, the interaction with
adjacent atoms is weaker in companson to that other

transition clements which are having unpaired d-

electrons. {2 marks)
On dilution, number of ions per millilitre decreases
but per mole increases. (1 mark)
Conductivity of solutions of different electrolytes in
the same solvent and at a given temperature is
different. It also depend on charge and size in which
they dissociate. (1 mark)
Electrons are not tightly held but are free to flow
Instead, kernels start vibrating which create
hinderance to the flow of electrons. In case of
clectrolytes, dissociation and ionic mobilities increase
with temperature. {2 marks)
0OR
The percent dissociation of a strong electrolyte 15
already very high. Thus, on dilution, molar conduc-
tivity increases slowly. {2 mark)

33

3.

{a) Coordination | Coordination | Counter
compound entity 1005
@ [[Cr(NH)JCL| [CriN)g™ | oF
(i) | K [Fe (CN)] | [FeiCM))*- | K
(i) | K, [P CL) [PCL}- K
WMoy [phicoy | a
W [Kmieny [N |
(b) (i) Fe
(i) [Fe fCID4]3]3‘.
(i) (K P+ or3K*
(i) Six (each oxalate ton is bidentate).
(v) +3.
OR
{a) The d-orbitals present in metal have the same energy
in the free state. This is called degenerate state of d-
orbital. But, when a complex 1s formed the ligands
destroy the degeneracy of these orbitals. The d-
orbitals gets split into two sets one with lower and
one with higher energy. The difference of energy
between two sets is called crystal field sphitting
agy
() When Ay > P, the d* has configuration O O
“s
<sire ®D Do
() When Ay <F, the d* has configuration ®O
“s
et DOD-
(b) Sphitting wall be larger in 4d-orbitals.
[Nate: The splitting of 4d-orbatals 15 about |45 times as
large as the splitting of 3d-orbatals.]
&
Although hydrozine has two lone pairs of electrons of
cach *N' atom, it cannot donate both the lone pairs of
clectrons to the metal as 1t forms highly strained
3-membered nng as shown in the figure, it 15 unstable.
@
L |
XMu i
'Pf'mu-F_:ihi:n;
FEACan

{ | mark)
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H,C Br

CH, CH,
. ale.
o 000

[majar)
{This is in accordance with the Saytzeff's rule) (1 mark)
{(b) (1) !-Bromopentaneis most reactive towards 5,2
{1 mark)

{mmior}

reaction. Itis a primary halide.

:-'.'-: Note E,

Primary halides are more reaciive towards 5 2 reaction and
tertiary halides are more reactive lowards § 1 resetion.

Er
|
{u) 2-Bromopentane CH, — l:_:I-I - CH,CH,CH,
(1 mark)
(m) 2-Bromo-2-methylbutane i1s most reactive towards
f-climination reaction. (1 mark)
CH,
I
CHy—C—CH,— CH; ™% CH,—C= CH,CH,
| : (Highily satazinned
Br ne]

(8) (1) Polysaccharides: Carbohydrates which yiclda
large number of monosaccharide units on hydrolysis
are called polvsaccharides. Exampie: Starch (| mark)

in) Denatured protein: When a protein is subjected to
physical change like change in pH, the hydrogen
bonds are disturbed. Due to this, globules unfold
and helix get uncoiled and protein loses its biological
activity. This form is called “denatured protein®.
Example: Coagulation of egg white on boiling

{1 mark)

MNote: Denaturation destroys secondary and tertiary

structures af protein, but primary structure remains

imiact.

it} (1) Protemnswhich are found in 2 biological system
with unigue 3D-structure and biological activity are
called native proteins. When a native protein is
subjected to physical and chemical change, it loses
its biological activity and are called as denatured
protein. (| mark)

() Lactoseisadisacchande. { | merk)
(m) Vitamin K is responsible for the coagulation of blood.

(1 mark)
: Note '],

Defleiency of wiiamin K ix rare, but, in severe cases, it can
increase cloming rime, leading o the hemorrhage and
exceisive Meading,

The nine eesenrlal aming acids are hisidine, Holeucine,
lewcine, lysin, methionine, pheaylalanine, threonine,

ryplaphan and valine,
OR

(a) When glucose reacts with conc HNO,, saccharic

acid is formed.

(li‘l-[D Tmu
{fl_‘I-IErI-I]_. _,I‘;H; (CHOH),

3
CH,0H O0OH
glucose saccharic acid

{ | mark)

(b) Amino acids show amphoteric behaviour in zwitter
tonic form as they react both with acids and bases.

Due to presence of both acidic (carboxyl group)

and basic (amino group) in same molecule, amino

acids exist as zwitter ion form and can react with
acids as well bases. i mark)

(c) a-Helix: The polypeptide chains twist into a nght
handed screw with -NH group of amino acid
hydrogen bonded wath *C = O group of an adjacent
turn of the helix.
p-pleated: The polypeptide chains strech to
maximum extension and lay side by side in a zig-zag
manner to form a flat sheet. Each chain s held to two
neighbouring chains by hydrogen bond. {1 mark)

(d) (i) Fibrous protein: When the polypeptide chains
run parallel and are held together by hydrogen and
disulphide bonds, then fibre like structure is formed.
Such type of proteins are called *fibrous proteins’
Example: Keratin {1 mark)

(2] Essential amino acids : These amino acids cannot
be synthesised in the body and must be obtained
through diet.

For ex : Valine, leucine, lysme { | mark)



