MARKING SCHEME
PRACTICE PAPER - 07

1.0) (6) In haloalkanes C-atom with which halogen is

attached is sp? -hybridised but in haloarene is Y
sp -hybridised.
Or
(b) Benzyl halogen compound is the one in which
the halogen atom is bonded to an spd—hybridised (ii) () The IUPAC name of the compound is
carbon atom next to an aromatic rng, e.g. 4-bromopent-2-ene.




() (b) For dihalogen derivatives, the prefixes o, m, p
are used in common system but in JUPAC system,
the numerals 1, 2; 1, 3and 1, 4 are used.

) (o) g

e

g
Br //K/’ Br

Common name sym-tribromobenzene
IUPAC name 1, 3,5-tribromobenzene

2. (i) (b) Amorphous solids soften over a range of
temperature due to their short range order of
arrangement of constituents. These can be
moulded and blown into various shapes. Both
assertion and reason are correct but reason is not
the correct explanation of assertion.

Or

(@) Crystalline solids are anisotropic as these have
different arrangement of particles along different
directions. Hence, assertion is incorrect whereas
reason is correct.

(i) @) In covalent solids, atoms are held very strongly
due to strong and directional nature of covalent
bonds. Both assertion and reason are correct and
reason is the correct explanation of assertion.

(iii) (c) Although HCI and SO, are polar molecular
solids but they have neither free electrons nor free
ions. Due to the absence of free electrons or ions
these are non-conductors of electricity. Hence,
assertion is correct and reason is incorrect.

(iv) (b) lonic solids have strong intermolecular forces of
attraction which make them hard and brittle.
Because of the presence of free ions, these can
conduct electricity in molten state or in aqueous

solution.
time™"

concentration” "

3. (c) Unit of rate constant =

where, n= order of reaction

Given. unit of rate constant =L mol ™' s~

~Lmol s "= ——L

' L mol "

O
“(Lmol Ty
=s ' (Lmol™ "’

or 1=n-1=>n=2

. Order of reaction =2

4. (a) Formula of tetramminedichloroplatinum (V)

chloride is [Pt(NH3)4Cl2]Clz.
In agueous solution, the above compound ionises

(1)

as.
[Pt(NH3),Clp]Clo~=" [Pt(NH3)Cl " + 2Cl

(1)

So, the number of chloride ion is 2.

5. (a) Catalyst used s V05

V.0,
280,(g) +02(@) — 2503(9) Y

Or

(b) On moving down the group H—X bond length

increases so correct increasing order of their acidic

strength is HF < HCI < HBr < HI. 0
6. (c) In the Hofmann bromamide degradation, aming i
formed with side products NazCO3, NaBr and H.0
RCONH, + Brp + 4NaOH — ANH, + NaCo,

+ 2NaBr + 2H,0 ()

Or
() (CH3)aN < (CHa)oNH < CH3NH,, because the orde,
of boiling points is 1° > 2°> 3°. 1)

7. (a) Proline has animino (>NH) group
instead of amino group.

H
|
HoN CI:— COO"
H,C CH,
NcHg” (1)

8. (a) Melting point of group 15 elements increases upto
arsenic and then decreases upto bismuth.
So, the correct order isN< P< As> Sb> Bi (1

Or
(d) N, molecule, N=N, has one c-bond and two
n-bonds.

9. (b) CH4CH =CH—CHj3 + CHCl5
But-2-ene Chloroform

C(OH)3

1

_NaOH hydrolysts , GH,— CH—CHZCH3 o

COOH

|
CHz—CH—CH,CHj
2- methylbutanoic acid (1)

10. (d) Alkyl iodides are often prepared by the reaction .of
alkyl chlorides/bromides with Nal in dry acetone. This
reaction is known as Finkelstein reaction.

RX +Nal — Rl +NaX

NaCl or NaBr thus formed is precipitated in dry
acetone. It facilitates the forward reaction according 10

Le-Chatelier's principle.
Or

(c) The given reaction follows Sy2 mechanism and
SN2 reactions are favoured in polar aprotic medium

like DMSO, DMF... etc.
CHACH,CHBr + NaCN 2% CHCH,CHACN + NaB!



'h) Phenals are much more acidic than alcohols due
11':g)stabilisati°” of phenoxide ion by resonance.

e

10

oLk
@ N + H®

Phenol Phenoxide ion o (1/2)
Ortho-nitrophenol is most apidic becapse in it
—NOj, an electron attractl_ng group, is attached on
ortho position which helps in stap|||sl|ng negative .
charge on the oxygen of phenomdg ion. Due to thls'
reason, acidic character of phenol is increased, while
on attachment of —CH3 group acidic strengt.h o.f
phenol is decreased in cresol due to destabilisation
of phenoxide ion. (1/2)

12. (c) Assertion is correct but Reason incorrect,
Correct Reason The total number of ions in solution
increases on dilution but the number of ions per unit
volume that carry current in solution decreases on
dilution. : (1)

13. (b) Both Assertion and Reason are correct
statements but Reason is not the correct explanation
of Assertion. (1)

Or

(a) Both Assertion and Reason are correct and
Reason is the correct explanation of Assertion.

14. (c) Assertion is correct but Reason is incorrect,

Correct Assertion Ford* configuration, high spin
complex with configuration tgg e; is formed.

(1)
15. (a) Both Assertion and Reason are correct
statements and Reason is correct explanation of
Assertion. (1)

16. (b) Both Assertion and Reason are correct statements
but Reason is not the correct explanation of Assertionl.

17. The depression in freezing point are in order:
CHZCOOH < Cl4CCOOH < F,CCOOH

Fluorine, being the most electronegative, has the
highest negative inductive effect. As a result of this,
F{C COOH is the strongest acid while CH;COOH is
the weakest acid. Hence, CF;—COOH ionises to the
largest while CH4COOH ionises to the minimum
extent to give ions in their solutions in watgr, Qreater
the ions produced, greater is the dgprgssuon in
freezing point. Hence, the dep(essnon in free_zlng
point is the maximum for the trifluroacetic acid and )
minimum for acetic acid. )

18. () As—d—[B—]=1x1O'2mol L 's”
1d[B]_ 1 1102
2

_05x102molL7"s™ (1)

(") Rate = _,d_[ﬂ = _1 d_[‘Bj =4 JU_[(.:,]
at 2 dt 3 dt
Rate of change in concentration of A
S =05x102mol L "s"
pr > ot 8 % mol L™ 's
Rate of change in concentration of C
_JC, _3d8)_3 x1x107% =15 x 102
dt 2d 2 (1)
19. The solution Sb,S; is a negatively charged solution
Greater the valency of the flocculating ion, greater is
the coagulation. This is known as Hardy-Schulze
rule. For a negatively charged solution,

A > Ca? > Na* = NHj

Hence, the most effective coagulating agent for
Sb S5 solution is Aly(S0 ). (2)

20. When S0, gas is passed through lime water first
slowly, milky appearance arises due to formation of
insoluble CaSO,. On passing excess SO, through

this solution, milky appearance disappears because
of formation of soluble Ca(HSO 3l

Ca(OH), + S0, —» CaSO, L +H,0
CaS0; + H0 + S0, —» Ca(HS0,), (2)

21. () The oxide of a transition metal in low oxidation
state is basic, e.g. TiO, VO, MnO, FeO, Cu0,
NiO. The oxides of transition elements in higher
oxidation states are acidic. e.g. VQOg, CrO;. (1)

(i) This is because oxygen and fluorine are highly

electronegative elements. (1)

22, ()
cl OH

O,N NO, O,N NO,

Hydrolysis
_— + NaCl

NO, NO,

1)
(ii) CHCl + AGCN — CHaN = C + AgCN El)
Or
Due to resonance in phenol, C—O bond of phenol
has some partial double bond character. Partial
double bond character strengthen the bond. So, it is

difficult to break this C—O bond of phenol while the
C—O0 bond of alcohol is purely single bond and
comparatively weaker bond. So alkyl halides can be
prepared by the reaction of alcohols with HCJ in the
presence of ZnCl, while aryl halides can not be
prepared by reaction of phenol with HCl in the
presence of ZnCl,.

(1)

CeHsOH—1C 5 Ng reaction
Phenol  2nCl,

RCHLOH—C, popor | i
Alcohol - 2nCl, Ay ch!zgide ¥ (1)



23. (i) The structures of m-aminopheno! and o-

amino
phenol are as follows

OH
|

The —NH group is an electron releasing group
Thus, the presence of —NH, group on the ring
decreases the acid strength of phenol. The effect
of any substituent is more significant when it is in
ortho or para position than in meta position.
Thus, m-amino phenol is stronger than
Oo-aminophenol. (1)
(i In alcohols, the alkyl group is an electron
releasing group. As a result, the electron density
on oxygen increases. This effect along with the
presence of two lone pairs of electrons on

O-atom makes alcohols weakly basic. (1)
Or
OH ON
() NaOH COOH
(i) CO; H0M ™
Phenal Sodium salicylate
A ®
OCOCH; OH
COOH COOH
CH4COCI
‘_H-
Aspinn Salicylic acid
(2-acetoxy benzoic acid) )
©)

)
24. For NaCl, Z = 4, Molar mass, M = 58.5g mol~'

Density, d =2165g cm™
ZxM

Density.d =
ty 83 XNA

4x58.5 g mol™ "
2165 g cm x6.02x 10 mol"]
a=(17954"° x10® cm =564 x108 cm (3,
Distance betweenNa™ and C!” ions = a/2
_564x10% cm

2
=282 x10% cm

25. (i) Due to inert-pair effect Bi(V) has a strong
tendency to accept two electrons from any other
species, thus acting as an oxidising agent. (1)

(i) H3PO3 has two oxygenated H-atoms. Since,
P—OH hydrogen is ionisable, hence HyPO is a
diprotic acid (1)

Or
() The structural formula of AlClg is shown bejoy,
AI 7a QN 118
o Na’ N
(in The structural !mmulc; of SF4(@)1s shown beloy .
/ F
g’
N
F (1)

26. (i) The noble gas species which is isostructural with
ICI; is XeF, and BrO; is isostructural with XeO .

Structures of XeF; and XeOj; are as follows:

’T)

I ¢ V

e { 4 \

FFON o
0

(1)
(i) (@) 2NaOH + Cly(g) — NaCl(ag)+

Cold dilute)
R it NaOCl(ag)+ H.0 (1)
(b) XeFg + 3H 0 — XeOj + 6HF )
27. (i) The outer electronic configuration of the given ions
are:
e  adkd Cu* sc¥-
3d" 392 300 3d°
Coloured Coloured Nod<d transition
Mn2+ Fe3+ C°2-f MI'I04
30° 30’ 3’ 3a°
Coloured Coloured Coloured Coloured

(1)
(i) (@) Due to lanthanoid contraction. the ionic size

decreases on moving from La®* to Lu®*. As a
result, the covalent character in bonding
increases in the direction La®™ — Lu¥

Lag03 is more ionic and LuO; is more

covalent.
(1
(b) Radii of 40 and 50-block elements are almost
equal. (1)

28. (i) Amino acids may be acidic, basic or neutral
depending upon the relative number of amino and
carboxyl groups present in the molecule. Equal
number of amino carboxyl groups makes it neutral
more number of amino than carboxyl groups
makes it basic and more carboxylic groups as
compared to amino groups makes it acidic.  (1¥2)

(il The amino acids exist as Zwitter ions
(HN—CHR—COO")in aqueous solution. Due to

this, dipolar salt like structure amino acids have
strong dipole-dipole attractions



Iting points are higher than corresponding halo acids which do not have salt like
5, their melting poimnts ( . !
e llhmal(": strongly with H-0 due to their salt like character
they interact § T ds d lar solvents like H,O. Hence. the solubi
5 issolve in polar solvents ‘
3 holar amino acids «
As aresult,

ity of amino acids in water is
) i R q ) anl ‘haracte
her than that of corresponding halo acids, which do not have any salt like character
higher the

character, Secondly,

(1V2)
Or
) o b reactions for the identification of glucose
FO,E\:W e et H CHO CI'H = N-NHCH.
s | | ” |
. 3CHs NHNH, A
(]LHOHL‘ ¢HON—+ NC—COH)  (GHOH), it Ncwcl, = N-NHCH,
Y l
CH,OH !
Cf-'i;OH ((I\IHOH)A Glucose (CIJHOH)J
Glucose
CHLOH CH,OH
Glucose Glucosazone
cyanohydrin (11/ ,
2
Reaction with acetyl chloride Reaction of glucose with acetyl chloride or acetic anhydride, gives glucose
CHO (.FHO
|
(GHOH), + 5CHLCOCI — ((IDHO.COCH3)4 + 5HCI
Acetyl
CHOH chloride CH2OCOCH3
Glucose Glucose pentaacetate (1%4)
29. () HNO; reacts with CsH43N to give an alcohol, means th

€ compound is primary amine. CsHiN means CsHyNH,

(primary amine). Optically active alcohol means CgH; OH segment contain a chiral carbon.
H

5 4 3 |
CHS—CHZ-—CHg—Q(':—NHg

-CHg
) ) Pentan-2-amine
(i) The entire reaction Sequence can be written as:

(134)
o
H H O H O
| /\ /. NaOH(aq) . | |<> [ ]
NI+ CgHs — C L0 —189), N—C— CgHs Na+TaC,> N—C—CGHS
- + N-pheny! be:
A |L (|3| fL Cll - p(SQXzanméiT'de
Benzoyl chloride
(1v2)
30. () Inaryl alkyl ethers, +R-effect of the alkoxy group (—OR)increases the electron density in the benzene ring,
thereby activating the benzene ring towards electrophilic substitution reactions.
:0R *0R ®0R 5’6/? :0R
G I I S
“«—> o <@ «—> @ —
Vv A%
I 1l 111 I | | (132)
(i) Electron density is more ato-and p-positions S0, 0-and p-products are mainly formed during electrophilic
itution reactions.
substitu OCH, OCH, OCH,4
Br
Bryin +
ethanoic acid
Anisole Br
o-bromoanisole  p-bromoanisole
(Minor) (Major)
90% vyield

(1va)



'LW!
A ) Fropene » Propan-2-ol

CHy— CH =CH, —"M2, cH;—CH—CH;

Py opang

|
OH

Propan-2-0! (1/2]
(b Benzyl chloride » Benzyl alcohol
& H_\L | CH:OH
A Hydrolysis Z ~
H + NaOH (aq) R AN J] + NaCl
Benzyl chlonde Benzyl alcohol (”2)
(¢) Ethyl magnesium chloride — Propan-1-ol
/f\ ~ 5— &+ H*/H0
\\\ 5= . N 54 s M2~ 3 CH3CH2CHoOH + M
“C=0_+~ CHyCH;—MgCl _Dry ether, | CH3CH,CH,OMgCI Hydrolysis o apropzan,1_20, glOH)C
H7 Adduct
Formaldehyde (1[2)

(@) Methyl magnesium bromide — 2-methylpropan-2-ol

H :C + -3 R HAC CH3
NoLy A CHw_MgBr HeG \c/ _H L TNGTT T 4 MgoHBr
/ ether e \—5 &+ Hydrolysis 7N\

H3C HaC OMgBr HsC OH
2-methylpropan-2-ol

Acetone Adduct
. . (112)
(ii) The —OH group in alcohols is involved in intermolecular hydrogen bonding or H-bonding dué to which they exist as

associated molecules and hence, have higher boiling and melting points in comparison at hydrocarbons.
& &+ & 3+ &
H—O --H—0-3-H—0---
| | l
R R R
H-bonds (1)
31. (i) 2Cr(s)+ 3Cd? (ag) —> 3Cd(s)+ 3Cr* (aq)
Thus, Cr(s)|Cr¥* (aq) is anode and Cd?* (aq]Cd(s)is cathode.
Then, Egeii = Ecathode — anode; = (ocdz* /cd) Eér/Cr:“
Taking the values of the standard electrode potentials,
Eo,y =040V - (074V) =+ 034V

A,G°® =— NFEgy = - 6x96500 x 0.34J mol~" - 196860 J mol™’

A,G°=-196.86 kg mol™'
The equilibrium constant of the cell reaction is obtained from equation, A,G° = -2.303RT log K
— 196860 J mol~"'=-2.303 x8314J K~'mol~" x 298K x log K

logK = JTogee) J_1m°'—_11 =345 = K =317 x10%
—-2.303 x8314 JK™'mol™" x298K (2%2)
(i) Fe? (ag)+ Ag™ (aq) —> Fe> (aq) + Ag(s)

Thus, Pt/ Fe2*, Fe3* electrode is anode and Ag* /Ag is cathode in this cell.

Then, Ece = Ecathode — Eanode = EAg* /Ag ~ EFe3' [Fe2*

Substituting E° values,
Eeey =080V =077V =003V

AG® =~ nFEge
— —1x 96500 x 0.03J mol~"=-2895J mol~" - 2.895 kJ mol~"

=



)
m "

AG.
-2

ogK =

(5}
(]
W

3d 4s 4p
oo - [WATAL1[1] (]
—28395 J mol~’
- Is_om

3 as 4p
[CoiNH)e3* = RS
QQK =0.50.7 = K =32 (21/2)

Inner NH3 NHy NHy NH, NH4 NH,
= ] orbital 7 (/’.ﬂvp~‘T~thhs.’1m)n
i c |
Given data is as follows: omplex

cool™h 0001 001 062 o5

z 0032 01 014 (o 032
P xeBm- 1o — 214 022
102 xx M) 1237 1185 2315

=

In INi(NH3)5)**, Ni is in +2 oxidation state and has

a8 configuration.
= KoL a5
55.53 106.74

4p Ad o
e —_> 215 & & N+ ion = [T [#] 7] 7] [ T[T T T 1]
10" xxBm™) 1237 1185 2315 5553 10674 WIS O
- 1287 A —— - 2+ _ %] i
A BT 185 1157 111 10574 INiNHpg2* - (IR b T 1]
» - . Outer NH3 NH3 NHy NHy NH, NH,
1= 1000 xx (Sm ) orbital T AT
’ sp3d?-hybridisation
C(mol /) complex
The A-JC plot is shown in the following plot - Since, (n - 1) d-orbitals are not available but the
nd-orbitals are used in bond formation, i.e in
vl - hybridisation, the complex is called outer orbital
- A58 5em? mort complex. (2)
E 120 Or
Ng () Mn (Il) ion has 3¢5 configuration. In the presence
3 of H;O molecules (acting as weak field ligands),
110 4 the distribution of these five electrons is tggeg, ie.
all the electrons remain un
100 \v—\,“

paired to form a high

0.1 0.2 0.3
32. () (a) When one mole

AgNO 3, three m
which indicates

ions in the complex are present. Hence, its

Spin complex.

(5)
of CoCl3.6 NH; is mixed with
oles of AgCl are precipitated
that three ionisable chloride

Splitting
structural formula is [Co(NH3)g]Cl5. (1) Dgggg?t:te uno;hfcggzgp;e t
(b) In both the complexes, Fe is in +2 state weak field 29
with the configuration 3d®, ie. it has four dy d,; d,
é&galézisiggtrggse}é’:st ?risltgla:“ilglsd Hsﬁi?t?ndg However, in the pr esence of CN™ (acting as strong
energy (A,) they absorb different components ffld()llgands), the dlst'nbutlon of.theselelectrons is
of visible light (VIBGYOR) for o-d transition. tageg., i.e. two fog Orbitals contains paireq electrons
Hence, the transmitted colours are different. while the third tag orbital contains one Unpaired
3,2 o electron. The complex formed is alow spin complex.
(c) According to VBT, sp°d >-hybridisation is found .- .
in[Co[H 20]2* and its structure is octahedral. It

a®

i in this
is an outer orbital complex becaus'e'n i
-orbi d )participate in
complex two outerd-orbitals (nh)p unpaire b : in the presance
hybridisation, and it has three unp d-orbital of strong field
electrons. It has a weak ligand (H,0). Its ”a“z’f)’ ligand -
. H Xy Myz dzx 21/
is paramagnetic. e i 6 . (2v2)
‘ as 3d
) In [Co(NH3)gI**. Co is present as Co** and (ii)

configuration. In the presence of NH3, the

Ol ite (:Onﬁguration 3 4s= 40

idisati ing inner
be involved in d 2sp>-hybridisation fO:T\I ]%+
orbital complex in the case of [Co(N 36l

Splittin
Degenerate pitting

450

L 4
veron = LT (O (79



(CN " being slrong field ligand paired up the
d-electron of metal atom.)

INICNgI2- ion = [ [ ][4 ]x =] [+
FIN CN CN CN‘

e e

dsp?-hybridisation
> square planar structure

The complex ion is diamagnetic in nature as it has
no unpaired electrons.

Outer configuration (-1 3° A 2

of ,xNi atom - “L“LUTA] 1“ ] Ul_] D:]j
308 as° ap

neion = [ITRIATTTT] (0 11

(CI” being weak field ligand, cannot cause paiting)

Niclg2 = [ ] 1]1)

Cl cr cr cl

sp3-hybridisation
= tetrahedral geomelry

[NiCIA]Q‘ ion is paramagnetic in nature as it has two

unpaired electrons. (2v2)
i NH, ,
33. 0 @y oHc00H Y GHLCOONH; —2»
Acetic acid Amonium acetate —H:0
CH4CONH, —22 KO, CH NH,
Acetamide Methyl amine
5 + KLCO5 + 2KBr (1)
I
(b) CgHs—C—CHj3 + 4NaOH + 3l —>
Acetophenone
-+
CHi3 4 + CgHeCOONa + 3Nal + 3H,0
lodoform (1)

(i) (a) Since, [A]produces carboxylic acid [B]and an
alcohol [C]on hydrolysis, compound [A]is an
ester.

(b) Alochol [C]on axidation produces acid [B] It
means both [B]and [C]have same number of
carbon atoms, i.e. four each.

(c) Alcohol [C]on dehydration gave alkene, so [C]
must be a straight chain alcohol, i.e.
butan-1-ol.

(d) [B]should be butanoic acid and [A]should be
butyl butanoate.

(e) The equations for all the above reactions are:

0]
CHCH4CH,— C—OCHCH,CHCH3
Butyl butanoate
[A] 0

_ I
DI #2504, CH4CH,CHy—C—OH
Hydrolysis Butz[igi)ic acid

+ CHACHoCH,CH,0H

Butan-1-ol
C

0]
H — CH 3CH/»CH»
CH:;CHZF:HfClHZO H,CrO, Butanoic £?OH
Butan- 10 (oxidation)

(]
Cone HSO0+__, GH,y—CHp —CH==CH,

,—Sghydmtmn (-H,0) But -1ene .
Or 3)
s0Cl,
(i) (a) CGHSCOOH 5 CgHCOCI
Benzoic acid
H,
“{indiars > CeHCHO
catalyst Benzaldehyr,‘}
K ,Cry0,/H50,
(b) CH3 —CH—CH3; —m—)
OH
| ropy!
C=0+Hp
He”

(i) (a) Cross-aldol condensation If different
carbonyl compounds having acidic hydrogey,
at a-position are condensed to give
o, p-unsaturated compounds. Then, reaction
is called cross-aldol condensaton.

) )
I I
CHz—C—H + HCH;—C—CHj

H 0
|

_OH” CH3—C|:—CH2—C—CH3

OH ()
(b) Cannizzaro’s reaction Those aldehydes or
ketones which do not have a-hydrogen atom
reacts with conc. NaOH or KOH to form
carboxylic acid salt and alcohol. This reaction

is known as Cannizzaro's reaction.

e.g.
2HCHO +NaOH —— HCOONa + CHOH
Formaldehyde Sodium Methy!

formate alcohol

(c) HVZ (Hell-Volhard-Zelinsky reaction)
a-hydrogen atom containing carboxylic acid
in presence of red phosphorus reacts with
chlorine or bromine to form a-halo
substituted carboxylic acid. This reaction is
known as HVZ reaction.

e.g.
cl

CH4O0H ——=—»  CH,CICOOH
Acetic acid Red P (-HCl) Monochloroacetic acid

|
— % ,  CHCI,COOH
Red P (-HC)) pjichioro acetic acid
Cl
— * , GOICOOH
Red P (-HCl) ' pichioroacetic

acid (1)
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