Sample Paper 1 Solutions

Class XTT 2023-24
Chemistry

Time: 4 Honrs
General Tnstruetions:

Mlax. Aarks: T

L. There are 33 questions o tlis guestion paper with ionternal ehoice,

2. BECTION A consists of 16 wmltiple—choice questions carrving 1 mark each.
3. ELECTION I eomsists of 5 very short answer questions carrying 2 marks each.
L. SECOTION O consists of 7 short answer questions carrying 3 wsarks cach.
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i. ERECTION E eonsists of 3 lang answer goestions carrying 5 marks each,

7oAl questions are compulsory,

8. Use of los tables and celeulators s not allowed.

SECTION-A

Directions (0. Noa. 1-16) : The following questions are
rr:lllrijlll‘ |:I|':|-||'|! |l||!'.1-. il.lr!'\- '.'I.'-lTll e correct Anwer, I':.:ll:ll
qeestion careies | omark. There is no ioternal choice in this

section,

1. For the reaction, 2X+ V— XY
Whial will Do the expression [ur nslantansous rale
of the reaction?

_ 14 ¥) X1
WltE g ) —g=g—
: ;i;jl'l () Mane af these
c o=l K]
Ans @ (o] —5

The expression for instantaneos rate of the reaction
i!'i s :-I_ll_lI)l.'\r'.‘-\.;

_ ri:,\'--] _ l.'|'H-.' _ .-ilNH.'

T T TR T
2, (it of the tollowing, the stromgest base in agueons
sulubicu 15
() dimethylomine 1] aniline
iz} methylamine (o] trimethylamine

Ans: (o) dimethylooine
Oreer of basteity 15 aqueons solution for amines

2> 1" =3 > XH.

Which of the fallowing compomed will not nnderga
azo  conpling reaction with  benxene  diazoninm
chloride?

ta) Plenol (b Aniline

-::l.‘::l Mitrohenzensa I:II: Anisale

Aps i ic) Mitrobowsene

Digzonimmn cation i a wesk clectroplile and hepee
it rescts with clectrop-rich componnds containing
electron-donating gronps such a5 OH, NH, and

CHOH, gronps and not. with componnds eontaining
electron-withdrmwing gronps sneh as - N0 ete.

I:III E-‘\.I.HJIII Wit ]||(|r1':'l'| .Ill:'1 WL |||':|.i||' qxi] |;||I"1i'|-'i1_'|'
el varions electrolytes (Nall, HOT and NH OH)
and <o Jin mal L) Which of the tollowing is the

citech sert

[

Vi
{a) I [HTTI{-}IT:I. IT {TICT, TIT [ Nal)
(b1 T [MNaCl), IT [TDC1], (III) (NII,0O0I)
fel DIHCD, 1 ixact), 11 (NH OH)
() T (MTIT00T;, TT {NaC), TIT {TTCT)
Ang s (o) DIHCH, T (NaCT), T O H G
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In amv graph of molar conductivite vs Vo.oa weak
clectrelyte sives a curved decressing araph and a
strong  clectrolvte pives  straisht-line  deercasing
graph. Bince, graph T s carved, i corresponcds to
MH ©H which is & weak electrolvte. Garaph | oand
I |1f.-:r|t!l.‘:7i".'r!|_‘-." et rs e HON amd Nal?l HCL s A
stronger clecirolvie pmong the teol,

The palie af & catalyst is ta chag s

(nl enthalpy of reaction

(b} Gibibs” energy of reaction

(e} equilibrim constant

(] activation energy of reacticn

Ams @ [d] activation energy of reaction

The rale of a catalyvat ia to change the activation
energy of the reaction. Howeever, catalyst does
wol ehenges Gibbe energy of resctiow, cothelpy of
resction sad equiliboiun constant.,

A catalvst provides an slteronte patlowvay of lower
activation snergy.

Ont of the following  trensitien  clemcents, the
i i her of codidlarion states are shoamn |_|_-._':
[a] Or |4 = 24) {h] He (& =21
{c} Fe(Z = 26) (d) Mn (Z = 25)

Ans : ] Mo (£ = 23]

T‘l_-I.FI K:‘Ithlll .I".:IL!IIII"I It [] x il:l;lT:ii 11 Htiln!!h

S 3

Cr b2, +3, +4, +5, +6
Mn +2, 3, +4, +5, +0, +7
Te F2, +3, +4, +6

The valuc of Ky for Ar{g), €Oz, HCIICHg)
and UHII,:';:I ave ANLAD, 167, 18% » 10°° and 0,413
respectivel v, Arrange ©hess gages in increasing arder
af aolithility.

(n] Ar = CO, = CIO = HCHO

by Av = CH, = €0, = HEHO

(e} IICHD - C'III 1:'1}2 = Ar

(d} HCHO < O, < CH, < Ar
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Anma:  (a) Ar o OO, = O < TICITO

Higher the value of K. lower will he the soluhility
of gas At given pressire.

Whar is the correct [UPAD name of the given
vt Y

i'H

k]

CH—C—CH—CH,

COMOH

ta) Z-oarbogvi-Zomethvlpropenoie acid
{h] 2-ethyl-Zmethylpropanoic acid

il G-methvlabutance carboxvlic acid
-::-'|'| a2 ||'||||._-1||_-,-|||||1 anoic acid

Ana (o) 2, Z-dimethylbutancie acid

The buling poiuts of slechols are lngher than those
of hydracarbons of comparahle masses dne oo

::ii:- inm-dipale interaction

(b dipole -dipole nteraction

el hyelrogen honding

(] vawder Wanls forces
Ans (o) hyerogen handing

Alechols forim intermolecilar ||_l.|§|‘c||;:~|| bads while
Ialrcmrbons da not,

For Lhe ol 2H
r=k[IT,0:. The reaction ia of
::ﬂ-fl firat arder

+ IH, 0+ Oy,

(1) aecomd order
tel Llord order () sere vrder
Ans : (a) first order

As rate,r = l-.[H_:I_]-_-]

It i reaction of first arder. Alsoas it is -:|e-f‘l..-rr:;|-..l%-|1‘i-.|.'|

reachion.

Thier eompoand cbstained By the resction of nitroons
acid on aliphatic primary amine is:
{a) alkyl nitnte b} aleohol

el nitroadkane:
Ana (b aleahol

H—=MNH:+= HOMO) —— HOH 4+ Mo+ Ha0
Hlirzus acid 1 kel

[FEHTY

(il secondary amine
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A mraph was plotted betveen the molsr condnetivier
Using valenee bond theory, the complex [Ce(NIT] [*
can be deseribed as

() o “ap, dnner orbitel comwplex, paramagneic
(bt

(e}

= | . . i
d“ A, onter orbital eomplex ) dirmagnetic

s, onler orlotal complex, parsnagnetic
N
Ll

() dap, inner orhital complex, diamagnetic

Ams: () d%sp'  inner orbits]  complex,
paramsguckic
3d 15 'IE-"
[Cr(NTT), :| '] | ] 1 e |u-cx| .J-qx| |x:-& = xx|
e

wramagnetic dee to presence of three aopaired
clectrons, it 18 peramag et

Directions (0, Nos, 13-16) : Each of the [ollowing questions

CAIEL

is Re

1k

14.

st of two statoments, o 5 Assertion and the other
arom. Laive answer o

Aseertion @ Vaneddin had the abality to exhibat a

wirle range of axidation atates.

Hearon ¢ e stancdand potentials Vanadiinm are

rather amall, making a switeh hetaeen cidation

stabes relalively casy,

(B] Doth Sssertion aod Resson ace troe but Reascn
ir not a correct explanation of Assertion,

(b Boeth Asscrtion sud Reason aee tooe s Reason
15 Lhe corrcel explonaiion of Asseriion.

(e) Assertion is fake but Heason is frne.

() Aseertion is true bul Reason s eke,

Ans = [h] Hoth Assertion and Heason are trie
and Heason is the correct I.-!"'.'I.'.IIHIIH.T-IL.III ot
Aemirtion,

J‘:KH‘T*:‘I'II 3 I}\\ A I'IiL"G A l:l':l'lllll' RETA ':IJ I‘II!Ii S A TR TR R

Renson @ The two steands o a DNA molecale aee

exactly siilar,

(0] Doth Assertion and Resson are tme but Reason
s not A coreect @xlamation of Assertion.

(b Dheth Assertion sod Reason sre truc sod Reason
15 the correct explonation of Assertion.

i) Assertion is falke bt Reason is trne,

() Assertion is true but Beason s feke.

Ams :

[l] Asmsertion is trie bot Reason s fake,

II.!'JI.'\-I irl -Ih {.:II'\-I' I:IIH'J! Lot |.|"-I' W =i (K]} I!‘:' e

10,
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complemnentary to each other due to the reason that
the hydrogen bonds see formed between specific
pairs of bases,

Arsertion : Tertiary hntylamine can he prepared by
the action of NH, on tert-buby Troaide,

Reswon 1+ Tertioey buty] bromide being 3% alky]
Blidke prefers o uodergo elodoedion on e
trestment with a hase.

{a) Doth Assertion and Beason are true but Resson
i not a correct explanstion of Assertion.

ib] Bath Assertion aoed Tesson aee Groe anoed Tesson
i5 the eorrect explanation of Assertion.

tel Assertion is fake ot Reason s troe,

{ell Assertion s true but Resson is fake.

Aps i (o) Assertion bs Tnke Dut Reasen is beue,

Tertingy Dulylamioe ceunol be prepaced by the
wetion of NH, oo tert-butyl bromide, In the Dasie
medinm, tertiary buty] hromide prefers to nodergo
elimination to lose a molecule of ITBr to form
an alkene rather than nndergoing  mmeleophilic
anbseitation v an sning gronp,

—
'l,\_‘:il‘l}:\_— 1T

iy
f:H:,—rLl';.r

¢,

NH, —= CH—C

— NHBr

I,

Tl iyl Bavandde

CII,
Z-Methyl propsens
{laobutyleme)

R S

Assertion ; [UTAC parne of the compoandd

CH: - I:I:H -0 —CH: - CH: - CH:

['H:

1= 2Ethosyv-2-methvlethane.
Reason = In [UFAC nomenclatire, echer is regarded
AR |'|'§."1|I'|'.-|::1|'|':-|:-|'| derivative in which a
IR nr XA F graup
where I = alkyl proup snd Ar = ary] group)
fa) Both Assertion saod Reasco are true bt Tesson

1= ot a correct explanstion of Msseriion.

||§.’|||'|;_ﬂ:|!:|
atonn reqlaced Ty

Hath Aszertion and Resason ave tene and Heason

¢ the correel explanedion of Asscerbion.

{h]

gorn

jel

E]

Asrertion is fake hut Haaaon is troe.
Assertion s true but Tesson 1s Gale,
Ans () Assertion is fake bt Reason is trie.

Thee 1ITPAC
[-{ 2 ooy |

naime af  the ;'{5'-.'1'" |.'|:-||'||‘:-|'§-|||||| is
propane  [or

Therefore, the ssscrtion iy falsc,

- prapeny propane)
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SECTION-B

Directions (0. Nos. 17-31) : This section contains 3
questions with internal cholce in one question. The
following questions are very short answer type and carry
2 miarks ench

17. Time I:'l.1|‘|l.li.l'l.'l|. to l.]l'.'l.‘l.luL[.:H.r.'-l.' E-U_,{_'J._, to half of its
initial apount is 60 mioutes, I5 the decomposition
15 n first order reaction. calculate the ate constant

of the peaction

Ams :
Time required to decompaose hall of & sulstapce s
called its halt-hie (#,;). So here § 5 = 6 minutes.
For a first order reaction,

= G (W58
Rate constant, & = 3 = rnimne

1.15 = 107 minate

18. Which one of the following pairs of substances

iidergoes 5,2 substitution reaction faster amd why?

(1}
Q('TIJ('I ar <:>—'l"l

i il
e T W TN T

Ans :

|i.:- Cl |,{ H | hl'il!]:..'. H r:l'.'fullil.l.‘_‘.' i1"€:l|'! halidle

will react f[aster as comparesd o the other
substance which is a tertiary alky] halide, This
i= o aceonnt of lesser sterbe hindrance involved

in the first substance when mcleophile attacks.

19.

21.

(ii) W I will react faster as=
compared to the other sabstance since the
clesnvage of -1 bond is easier a8 compared to
that of C-1 bond due to less bond dissociation
et halpy

A cell is constructed between copper and slver
'I."|||:1-I f'LL"lnr!_:l | ,5|.||'I::1-:|'| ."'||:i:!\

If the two half-cells are working under standard

coiulition, then caleulate the emfi of the cell

E ooy =+ 0MV, E o p, =+ 0LB0Y
Ans ;
In standard conditions, E, g I8 called E° coll and
for this cell,
E o =B agjig— B Co0n
080 = (+0.34)V =+ (.46 Volt
Tientily compounds (A) and () in the following

roactions and write the related balanced chemical

erpiation

CH;CONH; — o (A) — i ( H)
Ans :
CH,CONH, —%* P

CH,CH,NH,
Eslilssnns

or
Complete aml name the following resction:
(i) RNH, 4+ CHCOL, 4+ 3KOH —+

{ii) RCONH;+ Br:+ 4NaOH

Ans :

W it

RNH:+ CHCL; + IK0OH (ak. -
KN = C + 3KCL + 3H,0

LTE

i
(1)

The reaction is known as carbyl amine reaction.
RCONH, + Bry + 4NaOH (alc.) — = RNH,
Ao i iy do

(i) a-
+ Na, OO, + 2NaBr 4 2H,0

IiI Sketch the zwitter onie form of a-aming acetic
acid.

{ii) What type of linkage holds together the
monomers in DNAT

Ans :
(i) .{:H_— CH; — COOH = .'kH;—{'H_-—{T.H}

(1) Monomers in DNA are linked by phosphate

I.'.'H.kil.il ™
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SECTION-C

Direct ions [Q Nos. 23-23-]' : This section contains T

guestions with internal cholee in one gquestion. The

following questions are short answer type and carry 3
marks each.

I,

3.

4.

A zine rod i= dippad in 0.1 M solution of ZnS0
The salt is 95% dissociated at this dilution at 208K,
Calculate the electrode ['luh'llti.-ﬂ.

[E" fa gy =— 0.76 V]

Ans :

The electrode reaction written at reduction reaction
15,

In" 4+ 3¢ —In
Applving Nerust equation, we get

E tarpn= E

[m=2)

Do501, 1
2 “lZEn""]

A= 0.1 M ZIIRDI solution is 95'%% dissocisted. this

mweans that in the solution,

o

AT | = 1y % 01 =0.095M
- - (L0591 , 1
”t'llﬂ'. .E —fl.r‘l—TJI:}_‘,m

=—0.76 — 0.02955(3 — 1.9777)

= — [LTO2] Vaoli

(1) Give the clectronic coufiguration of the o
-orhitals of Ti in [Ti{H Ulli" on and explain

No. of

why this complex is coloured 7 [At
I'i=22]
(i) Write [UPAC name of [Cr{NH,), (H,0)]CL,

Ans 3

{i} Oxidetion stete of Ti: z+6G(0) =+ 3
Configuration of Ti* ion = (Ar) 34 4s'
Complex 15 coloured due to the presence of an
|||I|":Ii1:|]'\1'i| electron ll':il]iJJ;.'." to dl-a transition,

(1) Triamminetnagquachromium (1T} chiloride,

(1) Draw the structural formulas and write [UPAC
mames of all the izomeric alecobols with the
molecular formula CH 0.

||| '..Ilil.'l-.'\ir:\ !.IJI" (LN PRI Ilr ;1]':'\.|I|Il|3\ Ei'ul'rl i.l] IIFI!1

(a) as primary, secondary and tertiary alechols.

.c.-“:]jlllll' Pnlll'r ’ R|$|I||E|u||:\-

5.
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Ans :

(i) The molecalar formula CH O represents eight
wsommeric aleochols. These are

(a) CH;—CH;~ CH;— CH, — CH; — OH

L . a
(b) CH—CH—CH,—CH—OH

} 1

CH,

d=Mot vl bt an=1-ol

i | 2 L
fe) f‘lTl—(—']T__—f‘Il—f‘H_—{‘.l]l

CH,

2-Methylbutan-1-ol
CH
5 9 1
() ['J|I—L'—['|:|_.—UH.

CH,

2, 2Dimethylpropass-1-ol

1 1 ] 2 1
() CH—CH~—CHO—CH—CH,

OH

Pintan-2-ul

2 1

3 ]
I"II—':']]—I:’II—I'II_

('HI OH
FMethvlbutan-2-ol

H

o

CH,
| '_J(J i i
CH— |'—I."I!,—{'EI.

CH

%Lt bl bt an—2-al

1 3 Z

5 . 2 I
(h) CH—CH—CH—CH—CH,

COH
Pemtan—-ol

.:|i| Primary : {a), (b)), |:':| l:l]]: ?"'tl-Hul-:|:LL'_'.' (&), (T)
(h); Tertiary : (g)

J| EL A ||||.' f-.||||m 'nl"-',TL |]1||-.-I iv||||r- : |_.-‘.:u1. I ||r|1-:-

{i)] What do vou mean by depression in froezing
point?

(1) How can the molecular weight of a non-volatile
substance T ealeulated '||:|.

!-H'!:".u‘fllll'-_f' ||i||.n|!
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depression method? Only give the formula
(i1} Messurement  of pressure  method
is preferred for the determination of molar

st

mass of macromolecnles such as proteins and
polymers.

(iv} Elevation of boiling point of 1M KC1 solution is
Ilc:ur]:'.' double than that of 1 M S1gar solution

Ans :

(i} When a pon-valatile, non-electrolyte is dissolved
in & solvent, its freezing point decreases, The
decrease in ﬁm-:eiu.g !'iltl:illl: iz called |E|"||!|u-.-L||-I|
in freczing point. It &= directly proportional to
amonnt [molality ) of solute
Depression in freezing point | A T;)

= Freczing Flui.:l:! o salvenl

— Freezing point of solution

AT, = Tf-T,

molecnlar welght of a

silbstance can be calculated from depression in

freexing point by using the following relation :

100 = Ky o i

m = —y—

where, m = moleculsr weight of solute

(i) The ncee=-volatile

K; = mulal depression constant of solvent,

E
|

'I.'.'rl-ighl: of solute,
W = u'-.-'L!;hr. of solvent.

A T = depression in freesing point,

(1) The osmotic pressure method has the advantage
over other methods as presure measureinent is
aronmd the rocn temperature and the molarity
of the solution is used instesd of molality

(iv) Elovation m  boling pomt s directly
proporticnal to @, T, oo i Now as given in the
fuestion. elevation of boiling point of 1 M KCL

of 1M
sugar solution. It s becanse KOl being sonie,
and CI7 and therefore, Tt
is van't Hoff factor, 1 is 2 whereas for S1TAr
solution, van't Hofl fctor s 1 as it does ot
unilergo such a dizsociation.

solution B nearly double than that

-]iru-c |r'i,.-|1 = i|_|l i T{

§
i L

£

T
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(1] Write the IUPAC name of the
oouplex :

[Co(NH) (H O)CIC1,

tollowing

':]il What is the difference betwemn an Ambidentate
ligand and a Bidentate ligand?
{111} Ont of [Fe(NH )" and [Fe{C20,),]* . which

complex iz more stable and why 7T

Ans :

(i) Tetraamminessguachlors eolslt T chiloride

(1) A bhgand which has two different donor atoms
Bt only oue of them forms a coordinate bond
at a time with central metalfion is callod
ambidentate ligand. On the other hamd, lgamd
which can bind throush two donor atoms is
sabd to he hldentate ]lgiﬂ.ud

{iii) [Fe{C,00,]" is a
[Fe{NH)d™
Ligamd.

chelate 1.'1.l!u'|'rJ1.'3: ad

i5 s eomplex containing unidentate

W kuu'.l. that chelate |'v||||||a-|e-'.|.'|"- e Tl atzlle
than similar complexes containing unidentate
ligands, Thns, [Fe{Co0 )"

i= more =talile

What happens when

(1) N-ot hl._".' lethansmineg reacts with
benzenesulphonyl chiloride
{11 Benzylchloride s treated with  amonoois

Eul.;nl'.d'll '||-_1. e react iuu -.n.ilh [’1||\.IJ\.IJ]:I'!‘|IJI.||I'
(11) Amline reacts with chloroform in the presence

of aleohaolic ||.||.1 Al ||._'| droacide,

Ans :

(i} When
benzenesulphonyl chloride, N, N-dicthy]l benze
pesulphionamide s formed

{11] When benzylchloride is treated with ammonia.

Mecthvlethanamine reacts with

henzvlamine is formed which on reaction with
chloromethane wiclds a sccomdary amine,
Nemsethivlbenevhumine,
{111] When aniline reacts with chloroform in the
presence of  aleololic
plienyl

Eur!:ln'll

potassinm  hyvidroxide,

mocyanides or phenyl sonitrile =

How will yon convert ethanal to the following
compEailsT

{1) Butame-1, 3-diol

(1) DBuit-2-ciual

(1) But-2-encic acid
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Amns :
(i} Ethanal to Butane1, 3-diol

P 2 1

{ NaliH) b4
CH,CHCH CHO

CH,CHO-

| 'l,lllll: I'II||11I'|'.'\-||I.| iIHI

H
v droxy butazal

LiAlH, l 3 2 1
— {'”f'“f'ﬂ_f'”_.
Ol OH
Butan-1, S-diol

() Ethanal to Hui-Z-enal

{ NaOH) i 3 2 1
CH CHO : = CH,CHCH,CHO

Ethanal [ Aldol comsdemsntion )

O
FHyalroncybutanal
4 A 11
CH CH=CHCHC)
Biit-2-enal

Heat
=H_{}

(i) Ethanal to But-2-enoic ackd

As in {i1) 4 ¥ Ll
CHOCHO ——— CH,CH=CHCHO
Lt haaial Feunt=2-enl

Teallen = reagenl

CH—CH=CHCOOH

or Mnt) Bagt=2eenoic ncd

SECTION-D

Directions (0. Nos. 20-30) : The following guestions are
case-liasel e ions. Each 4|1Ir"~|.;.ull lisis an internal chiokee
and carries 4 marks each. Read the passage carefully and

answer the gquestions that follow

Iu. The rate law for a chemical reaction relates the
repction rate with the concentrations or partial
pressures of the reactamts. For a general reswction
al + b3 + O with mo mtermodiate steps o
ita reaction lu:-c.'il.:ullr-tu, t::u':lillllll:.',I that it is an
elementary resction, the mte law is given by
r= E[A]*[B]*, where [A] amd [B] express the
concentrations of A amd B in moles per litre

CBSE Chemistry Class 12

Exponents ¢ and g vary for each reaction and are
determined experimentally. The valie of b varkes
with conditions that affect reaction rate, such as
temperature, pressure, surface area, efe, The s of
these exponents is known as overall reaction order.
J| £eTi I.l[IEI':I ||-:1|"Ii-.|:|. '||.'L1- @ Cofistant rmle 1||:|'I i
imdependent of the concentration of the reactants.
A first order resction depends on the concent ration
of only one reactant. A reaction 15 said to be scoond
|||'|h'r 'l‘..llﬂ'll [Ill.' I.l'||'|.'i1||. Iil'll.l': i" TWi tjll':'t' W Il:l.'l.l'
determined the order of the reaction. we can =0}
back and plug in one set of our initial values and
solve for L.
In the context of the Hi'l-'t'!l:l [, =T the
following questions :
{i} Calenlate the overall order of a reaction which
hins the following rate expression :
Rate = A-.-\.:: ":E:F:
{ii) What is the effect of temperature on rate of
reaction?
{111} A first order reaction takes 77.78 minntes for
O completion, Caleulate the time required
for 30% completion of this reaction leg 10 = 1.
log T = (LE450.
ar
{iv) A frst order reaction has a rate constand
1 = 107" per sec. How long will 5g of this
reactant take to roduce to 3 g7
{log 3 = 0.4771; log 5 = (0L.G99 )

Ans :

{i} Owerall order of reaction = 4+ s+x5=2

1] =
b
[

{11} The rate of roaction incresses on increasing the
:I'HJ|I':"|'HI||E'I'.
{111} For frst order reaction,

- [IECIR
178 = LA
ko= @ = (L009
[ YL
aned - 2o M [1Jﬁ_$t_
(a—x)

2303, 100
U000 S T100 — 30)

= 56,80 log 1) — log T)

255.80(1 — 0.8450)

= 3066 minutes
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v} Given,

[Ale =5g, [A] =3g

and & =1 x 107" Per sex
s s o 2303, [4]
Using, tm= log 3
2303 5
=]
1 = 107" ”H-T

— 2.303 % 10°(log5 — log3)
2.303 (0.6990 — 0.4771)

Al see

"

An amino acid is a l.‘ullLF:ll..llanl that contains both
carboxyl group amd an aminoe group. Althoogh,
many types of amine acids are known, the o-aunino
achds are the most gignificant in the biclogical world
becanse they are the monomers from which proteins
are constructed, A general stroctural formmla of an
a-aming acid ks shown in figure below.

0 0
RCHCOH RCHCO-
NI NI,

(a) Unioaise] form l:|:-l Internal salt (Fwitter loa) form

An o= mmino ek

Although, figure (a) B 8 common way of writing
structural acids, it B Dot

COOH) and

.'\:H__I within the same molecuble. These

fornmlas for amino

accurate bocaise it shows an acid |
a base |
achlic amd basic groups react with each other to
form a dipolar ion or internal salt (figure (b). The
iernal =alt of an amine acid i= given the special
name Lwitter ion. Note that a Zwitter jon has no
net chiarge, it contains one positive charge and one
negative charge.
Beran=e they exist as Zwitter lons, amino acids have
many of the propertics associated with salts. They
are crvstalline =olids with high melting polnts and
are fairly soluble in water but imscluble in non-polar
organic solvents sach as ether amd Iyvdrocarbon
solvents.
.Junnl-'lilulg‘ B I||1- alhove AT i
following questions :
(i} Amine acids are nsually colonrless
solids.

r:liL‘!.\.H::!'I -5

cry=talline
I'bey behave like salts rather than
.-.':lupll.' alnies oF 1'.'|!"||-u-‘5c_'¢|i1' aciils “'||._'L Ao
acils show such a behawnour?

and non-essential
depending upon their need. Cne of the essential
amino achl is vsine. Can you sy why Iysine is

(i) Amine ackds are essential

comsidered an essential amine acid?

Samnple Paper 1 Solutions
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{111 Here are given some acids — lvsine,
Tyrosine, Glveine, Alamine. One of these
amino acids 18 not l.r]'l‘!lfin]l_‘.‘ active. Which one

i that amino ackd? Also, provide the reason

HNNNRENTN]

ar
{iv) The pk, . and pk, , of an aoioo acid are 2.3 amwd
0.7 respectively. What would be the iscelectric
point of the amino acid? Calenlate by defining
ik

Ans :

(1) Amino like salts
<imple amines due to the presence of both
acidic { - COON) and basic { - NH,) groups.

(i) Lywsine i= considerad an essential amine acid as

it cannot be formed in the body and has to be

acids  hehave rather than

supplemented to the body through the diet
{11) Among the given amino ackds. glyeine s not
optically active, Tt s the only amino acid which
do not have asvmmetrical carbon atom and s
the simplest amino acid
ar
{iv] The isoelectric point is the pH at which the
aming acid does not migrate in an electric
field. This means that it = the :||H at which the
aming acid is peutral Le., the Zwitter jon form
5 dlomyinant.

[soelectric point = Pk, — phs

12

S0, the lsoclectric point of the amino acid = 6.0

SECTION-E

Directions (). Nos. 31-33) : The following questions are
lotg answer type amd carry 5 marks each, Two questhons
have an internal choiee.

a1. (1] The cell in which the following react oo ocenrs:

IFe " (ag) 4 2I {aq) — IFp™ (ag) + Li(s)

bas E g = 0.236 Volt at 208K, Calailate the

atamdard Giliba CIeTEY of the oell reaction.

{(Given : 1F = 965000 C mol ")

{11) How many clectrons flow through a metallic
wire il a current of 0.5 A §s passed for 2 hours?
{Civen = 1F = 06 500 C mol 1)

(iil) Explain the following with reason

(a) Chlorine can displace iodine from K1 solution
but lodine can not displace bromine from
KBr solution.

(b} Following reaction is possible or not
He + H,50, — Hg50, + H,
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Ams

(i} Standard Gibls froe energy b= given by the
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following expressions

AG nFE" 4 where,
i = niimbeer of makes of eleetrons transfermsd
F = Faraday's constant = D9650K) O mol
E Cal E= cell constant.
T'.l.'::- half-reactions ‘f- ir the 1!;4".'1~||. redlo® reswction
can be written as :
2Fe™ (ag) + 2¢ + 2Fe"" (ag) {1)
2 (ag) — Lils) + 2&
2 meoles of electrons are involved in the reaction,
henee n= 2
Therefore, by substituting sall the values in
equation (1), we get
AG (2mol) = (MHHMC mol ™)
< (0.236 V)
=—4h5d8 ]
AG 45.55 k]
i) Given
Current. 1 =056A
Time. t =2h
Ouantity of charge (()) passed = ¢ % §
= (L5 A) x (Zh)
= (0.5A) % (2 » 6l » G0s)
= 600
Agnin, L} i
where, i = niimber of electrons
¢ = charge on electron
{
Henee, n = —‘il
| &
G0 C
1l6x1W0™C
= 2250 »x 10"
Thus, nnmber of electrons = 2250 = 107
{iin)

[|1|

(b) Hg + HSO,

Chlorine is a stronger oxidisine apent as

compared to lodine becanse its standard
electrode potential is lower than that of the
iodline. 5o, chlorine can |35|--|'El|:|.l:‘|.' oaline from
KI solution.

2RI+ Ol — 2RO+ 1

woenker ooidising  agent  as
1‘-:1!::]1:-|.I'|.-1E to bromine becanse the value of
stamdand electrode potential of bromine is
lower than that of the iodine. So, iodine can

lodine 1= a

ot displisce bromine from KBr solution.
KBr+ I; — No reaction

- HgSO, + H,

42,
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This reaction & not ]‘rue-:-ui.htl.' becanse the
standand electrode potential of Hg is lower
(negative value) than that of the hvdrozen.
However, according to elect rocheimical series,
u-Ll|._‘-' those metals can l.!:l."\-pl.vll.l'.'L' ]J.'l.'l:.]'u,ﬁl.'h from
the dilute solution of ivdroackds which have
standard clectrode potential higher than
that nr the |:n|'||'-||g1'|| irl-,, -.\'||i1"|| AT ||n|.'1|:'|'|L
belowr JJ}'IIruﬁr_':IJ in the electrochemical series.

(i) Aeccount for the following :

(¥}

le)

Transition metals from mumber  of
comiphex compoinds,

The lowest oxide of transition metal 15 basic

large

whereas the highest oxide is amphoteric or
acidic.

E* value for the Mo™ /Mo® conple i higlly
positive (+1.57 V) as compare to Cr** /Cr*".

(i1} Write one similarity sl one difference Tetween

the

chemistry of lanthanoid and  sctinodd

elements

(s}

(]

e o the comparatively smaller size of
the metal wons, high jonic darges amd the
availability of vacant d-orbitals for bomd

formation. transition metals for a large
nimber of complex oompounds,

In lower oxidation states, transition metals
like metals and metal oxides
basic in nature. Thus, in lower oxidation

states, transition metal oxides are basic, As

behave are

the oxidation state increases, its metallic
character, decreases due to decrease in size,
thus, it beconws less metallic or more mon-
metallic. Oxudes of a
acidic or neutral, Thies, o higher oxidation
atates transition metal oxides are amphoteric

noli-metal may be

or acidic

The comparatively high E°  value for
Mn* /Mn™ is due to the fact that Mn*
(d¥) is quite stable where as comparatively
i= leecause of the
Therefore, Cr'

low value for Cr'" /Cr
extra stahility of Cr'".
cannot be reduced to Cr**.




(i)

(b} Out of Cu

() Orange colour of Cry03

(i)

A.Il:h
(i
ld)

(b} Cu

(e} Orange colour of Cr0?

(i1}

Sample Paper 1 Soluthons

Similarity : Both
elements show & coanmon oxidation =tate +3
and both are electropositive and very reactive
Diﬁl_'t'l,-lp;i- x ],il:I:[]].-l.rhlil:.l T e Ir|'||e|-|-||1".' B
form complexes wherens actinoids have grester
tendency to fori complexes

lanthanoid and  actinoid

or
) Hn:-'.'l.' i the '.'iil'i.iﬂ:-i]ir_'.' in axidation states of
transition metals different from that of the p
lilesck elemsents T

., which 1on =5 unstable
'a

and Cu®
in acecns solution and why
ion changes to
vellow colonr when treated with an alkali
Why ?
Chemistry  of

actinoids  is  complicated  as

compared to lanthanoids. Give two nessons,

The variability in oxidation states of transition
metal s due to the mcomplete filling of d
-orhitals in such a WAy, that their cddation
states differ from esch other by unity, for
example, Fe'* amd Fe'* ete. In case of p-hlock
cloments, e oxidation state differ by units
||.:|.' two, for |.'.\.':1:Iu'|'r|11. +3 and + 5. AMoreover,
i tramsition clements, the hisher exdation
states are more stable for heavier elemments in a
group. For exanple, Mo &= more stable than
Cr''. In p-block elements, the lower oxidation
states are mmore stable for heavier members due
to inert pair effect, for example, Pb*" is more
stable than Ph*,

wn | unstable n agnems  solution
than Cu®, This is becanse, although seoond
ionisation enthalpy of copper is large. but
hydration enthalpy for Cu® = moch more
negative than that for Cu
i% more than compeisates for the secoml
ionisation enthalpy of copper. Therefore.

amd hence, 1t

ey Cut componmlds are unstable o sgquesons
solution and undergo disproportionation.

2 u '+ Cu

ion chanpges to
vellow colour when trested with an alkali
because of the formation of chromate jons.

+ 20H ¢ 20r0 + HL0

Cr, 02

il

Chemustry of actinolds 5 complicated as

compared o lanthanoids  Tecaize of the
following reasons :

Actinoils show & wide range of oxidation states
Le. 43, 44, +5 and +6 due to small energy

difference betwesn af, Gd amd Ts subeslells of

Sowlinm Dol
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actinoids.
(b} Actinoids are radicactive «due to that, their
chemistry 15 complicatod.

(1} Write the product (8] in the following reactions:

(i)
(@) +HON —— 7
O A
(b) + NaOH 20
siDARAL - H
¢) CH;—CH=CH-CN
{11} Give simple chemgeal test to distinguish

between the following pairs of compounals ¢
(o) Butansl and Butan-2-one.
(B} Beweoic acid amnd Phenol,
Ans :

{1}
(a) Cyelohexanone reacts with hydrogen cvanide
HCN) to form ovelohexanone cyanolivdrin,
0 OH
HON N

Cyelohexanon Cyelohexanone

eyansahyvidiin

(b} The sodinm benzoate reacts with soda e
LT¥] gi‘fﬁ" .Il-l"|||l:r'||l'

COONa

+ NaOH ‘__:._“... F Na,CO,

Benmens:

(e] But-2-pn.l-nitrile on reaction with DIBAL-H
followed by water gives but-2-en-1-ol,
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o) DEBAL - H
"
i Ha ik

CHLH = CH — CHOD
b 2 Lo

CH;—CH=CH-CN
Bet-3m-1 3

(21
L) Hutanal |h|'iI|,|'.', an aldehyde reduces Tollen's
reagent to shiny silver mirror but butan-2-
ane being a ketone does not reduces Tollen's
reagent.
CH,CH,CH,CHO + 2 [Ag(NH, | " + 30H .
CHaCHoCH2OO0) + 238 L+ dANHa+ 2H0)

0

CH;CH.CCH, ==+ No silver mirror

(b} Benzoic acid aed plecnol can e distinguaished
by ferric chloride test. Phenol with neuntral
|-|_-I:'|: to form ferric |r|.|.l.'llu.'iI1|.l.' l.l.nll.l.l.l:II.L'."‘:
giving violet colouration.

6CHsOH 4+ FeCly = [Fe(OC:He)e" + 6H" + 31

Ji=
Y kel svdaa

But hensoic ackd reacts with neutral FeCl,
to give a buff coloured precipitate of ferric
Teemzosie
JCH,CO0H + Fell, = (C,H, OO0}, Fe + 3HCL
Faavic bumasakds

LU
(1) An organic compound [(A) with molecular
forioula CHNO on beating with Br, awl
KOH forms a compound (B, rl.'l..l]I:J]'lLl'll]]l-l (B).
on heating with CHCIL, amd aleoholic KOH
produces a foul smelling compound (C) and on
reacting with C H S0 C1 forms a componnd (1)
which is soluble in alkali. Write the structures
of (A), (B}, (T} amd (D)
[ii) Give reasons to support the answer
(a) Presence of alpha hydrogen in aldelyides and
ketones is essential for aldol condensations,
(1) F-Hwilroxy [t al=2-one  shows |!-|:-ci[|.|.'|-
result to Tollen's test

Ans :
)
iy A—CH,—CH,— e - NH,
B + CH; — CH;— NH
C—CHs — CHy— NU
O » CHy— CHy— NH — 80, — CHy
{ii
[a) Thes -||p|l.l |I'|'I]Jl_lﬁ1'll alomns  are  acidic
in nature dus to [Hra b of elsctron
withdrawing carbony] group. These can be

ensily removed by a base and the carbanion

CBSE Chemistry Class 12

formed is resonance stabilised.

(b} Tollen's reagent = a weak oxidising ascint
not capable of breaking the OO bomd
Ketones, Thus, ketones cannot be oxtidised
nsing Tollon's reagent itsclf gets reduced to

Ap,




