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1

7
10 () (cup), C-cuo

—

1\”?((1) W and IV /

A A

2.0 i-d, ii-c, jii-q, b

u

,1‘21»;1 ('3) (B(ﬁh A and DN/ are drge bub D nok eorreck explanation

[
w

Lof A

- L CA) Doth, A and ]J@/ are true and A correct ex plonadion

5. | (j\_,gﬁx A aand fj\//&re, {rue and A correct cx planation
| A' f

e =

i
€ (’p) A s {olse but yis Arye..
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QECTION B =
3 1l (h)
Dolton's low of  Partial  Pressure  for idedl  solutions states:
; B B0 D,
. +otal N ‘ _
where D = P°x L and Ve Dx X by Dooults law.

Liven aolutlon containe equal moles 0fF X' and Y/

consider %' moles of X and “y' males of Y
% = nao-_af moles of Y 3 X, - . =905 /
X - . K N
tatal  moles i saln. Aty o2
2milarly X it 0-5 003 UNEY
(Q., = P2x X, = 1d0x 0:5= €0 mmhg (P°= 130 mmHg)
C‘)v = («DU X Ky = 160x Q:5=_ €0 mmHg C’Dy“z le0mmHg)

e

-t.

e Q '-(«P +QU’= Q180 /
i
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« We observe Ahot  the conductividy af  KCL  decreases  niith

Tncrease dn diluton. [O 113 Sem ot IM__and 0019 Sem

at Q0+ MI. “This is  because the  pumber oF  ians per_uait

volume. _of  salutlon  decreases Vm{ dilutian, - o) o

} 1
* On_ dhe other hand, the malor conduchivity of  KCL  increases

with,  ncrease . diluHon [ULS Semfmol” ar (M and 139 Semt mal”

at Q1M1+ We know molar conduc’r'uv‘n&gf/ L= KxV, where ‘K

L

s dhe conductividy  and Vs Vollme of  soluton- An

increase in. Volume thus resylbs 0. an  fnerease 0 %
as ‘k' decreases by only o “small omoupt-

(a) L (next pagel
e
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Order M O\t’c,u\oﬁ-‘r\/

I The order of a reacton | & “Me maleculority 6f a Yveaction
canbe Qosiive,  neqadive, As  olbays  pasitive as  molecularity

i {’rac&'\anaﬂ, ar_zerq: is depéndenfr\/é/m/ the  number of
i ' Yeoctank mrﬁcles co\hd\nn .snmu\Jran@ouslu

& QOrder exists {or elementary| d: “There 5 no meaning Aor

and cnmg\epf reactions. \/{(Qlec.ulgmm o complex ¢ goc,ﬂgbs

ittt cpis ol Sbonioxiig

(b) Liven X and Y are  both  frsk  order widh respeck

40 ‘HM’D’)SGVPS
COﬁSid@ﬂﬂfq cate low  0s:

cate= K [XT* LYY Cwhere k= rate const)
Qs ', L=y (—?\'rer order)
v rate= KIXILY) .

v
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Suncn oty |
'\XE (X1'= ax]
N1'= 40y
¢
new  rote'= kIX1'Lyl'
cate's W (0¥ (30Y1)
rate'= Gx (KIX1[Y])
i ate'= Gx rate.  /
o

b

— The vote increases by six Hmes.

a0)|  CuaCH,~OH  toith W80, ab 443 K.

ol J&Jrep 1:  Drolonadion al  aleohol ,
O QiR STV ol U ~CH - D
~ o ..\—_/, ~ C i
: | I
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QSJr?p 9:  TFormation ag pr‘lmmy caybocation
o LR o Bk i @ \//
___MCH(gk_ (‘HA-—'— OH, —— CH,CH, + H,0
@ 2 ol ol
SES’rep 35:___®ipmiaﬁmmn ot 44%% 1K of  carbocation . 3
%—- CH, —  CH,=CHg + HF L
4 ' @ ethene /
\_/
& i aye
)l Yoth  carborpic  acds  and. phenol are loNized. oo 4
) uneou.suwsoluﬂ&n,.__m %rm\ carhoxylore  aalon and Pheﬁoxide
i |_£0N. |
1 e corborylate  anion s stabilized by 4wo equivaleat
- resononce.  Structures e which  the (\egcﬁ'\ve charQe S
delocalized  over "hl\)-ﬂ//m(’)f@, eleckroneqative  @ryqen, atoms
as__ shown -
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imond | r
//D e ' (/O
\ Rt ionize N 0 /
N
carborylic = HY,
iﬁi- resdnonce
- W
,/,'O 07 S
e == C\ /
\‘ ) = ) 3t B a
- . ~'}
I3 i-i
Carboxylate  aaion
e gh@m'xide \an. 5 less  stabilized \\y muHip\g (eqomirmg
Mructuves  where  the neqative eharge  As  delacalized over
ONe  Oryaen  otom.  and  over  less el Mf”éowoaﬁrive carbon
toms pr ol 4
Arams. _

Thus, carborylic acids — ae mare acidic than phenol: -
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CHO
(h) 3 COCHS
| |

S A

N

S, (o)

henmhdeh\/ de Qcetaphenone

Can he ‘(ﬁﬁﬁﬂ(}U;Sth by ‘lodo{?mm tesh:

Acenghemm ceacts  with. . NaQH  ond T& 1o fnrm, Q \{ellmn

precipﬂfﬁa due 4o Oresence  Of CHy=CO = group-

CeHsCACH, + NaGH+ T ——> CHT, + (M CO0"Not

GC.eJrOPhe nane '\Od(‘;?mm

e
(yellow) &

This is ok shown by benzoldehyde, due 4o absense of

CHE' CO- qroup:
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o
,ﬁbeGT\(‘JN oo
33: 1 a) Volume emec’mo\: +10410= dQml: Actual Volume = J0-QmL

i) The \/olume, mumse accurs  as the  mixiure of the Htuo

\,\Olm(ts show E‘)OS'VH_\/P devm}rﬁ? fmm, Daoult's [Gm <0,
such Q- case,  newly {armed Aﬂ wteractions  ove weakev

Ahon. A-A ond ?_1{\3 Zn’wmc}mnq \eading o~ increqsed NQpour

Qressure_ Tepulsion,  Qnd increased  yolume.

i) Qosm\/e deviations  show Q ms:»hv(o enthathy ok teaction.

As  AH 20,  the temperature  would derreose\(/gyﬁﬁhermw\

i) Etanol  and  Acetone  mivture.
e

SEmEEGan = =

Consider  the rate  law -—Fnr reaction, Aﬂ;——i'q) Qs

rate= J([A"!Y[’lgfly where. kK s 4he rate

constont .

om d No- ) and @, twe con write

rote = K [0Q41%[Q1TY H ate, = k[a:0*r0177

il
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ke, = 040 = [Oog*

e, 005 [04*
=% &T- Q‘x ayr X =] /
_ "
Atom_ 3l No- (@ and (3,
I ‘
i rate = K[Q1*ra1Y | rm‘e}:k[o*ﬂyﬂwl?ﬁ
B ; ' T‘(‘xjteﬁ = 008 = Fgndld
. Foft———6-05——FO-413

|
|
e overall eqn® rate= K[KI'[B]°

L => rote= K[AT'[B]° .
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Arder of rkn  with respeck Yo A-

X
arder  of  rkn with, respect 4o ((1}——\,/’:9_
averoll  Qrder= Aty = |-

s

94)

g%hy\enf, Alaminetetraacetote  TEPTALY- hoas? @ donor  sies
as  shown—_ (hexadentate h’g(m_d) '

PP . (b
k"\“i&k'u&'f/ CHQCOQ L
() ".\‘/
|
CH, — CH, . [EpTAT*
I,\l al Hgomo\,
e S s
CHQCOO- C\ ] p{\f.\) .
L] l’la\.:\J\;J
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o

(h) This con be explained by VBT

A

INiCCN), 1> has  Ni¥ = [Ad3d®

i = vl avlavl 4 |

Gl o ¥Ar ove (B 00k

CN"_ 15 o s%mng Ligand — which causes inner paiﬁg-

Fe— e — — e — e o

M SRS - SRV
=> AviAv i1y 4\/: X X XX Xx | %x | |
R SR T
(Xx.repfesef_p‘q e l | ! |
donoted e-) e CN-  CN-  CN” CN~
% As the hybridizodian is— ds_pﬂ, /Q__square_planar complex

il be  {ormed- | |




" Question Number

Space for writing

CNi o), J%"  has  Ni= [Ac13d84s>

Ni=  14viAv 4k {4 {4 11,

3d S 4s 4D

—

(O s o strong ligand wihich — causes inner pairing.

, 1 Thiv..) I I T
] = Al [ adav] L [ o xxod
- (xx_cepresents b d sl -
donoted  e-) | | : m™e
co 0 CO Co

As +he hybridization s sp* 0 detrahedral mmplpx

5 ormed - i
Thus,  INiceN), 1~ \s_squace planar;, [Ni(COL1 15 detrahedral.

95

(@) Holoarenes  are  less reacdive  4owards nuclﬂnph’n\l?a

| substidution. due Yo Ahe fol\om'mg{:
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« The gheymﬂ carbocation -Farmed s not  stabilized by

resgnance -

®
Pall.” uinstable. phfnyl
‘ L O carbacation
(o |

T ST difficult for  the hu(:]dophi\e to__approach +he

clectron  richu halogen. atom. . due to  mukual  repulsion.

« The bond  between, h(L\()oen atom.  and  benzene group

chu?reg QQr*‘r'im) datuble b(f/;ﬂ character  due 4o resanance,
and s dl-\:lincull* 40 (‘lmue

)\ | (X-:- halogen)

8 ( \ by Par-\-ﬁaﬂ double  bond

m<
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;ng_ﬂn_pmch.\ghl ,dhe chlorine  atoms are attoched

Isymmetrically  appasde-  Yue 4o 4his  symmedric  noture,

[the dipale - moments — cancel out, and inaddition, the

| symmekric  aoture  enables Lor  close packing in  crystal

Nothice. TThus, s meH?ng ge'mjr 1S h'i(gh-

1 it RS (G N m-dichlarabenzen e -
if LS. o s IR Y

L0 AN, Ceactions Q(eﬁ__gm_glf‘_ﬁip_ﬂl__hﬂium_ﬁﬂd__ihﬁw@mﬁ, -

J Q!}_-__o_cmucﬂ of 15 determined. by the npofure of

~aterde hindrance” A inQMmmﬁ_prmiLihﬁ_qppmoah__
L of Hhe (\uciuo hllc_-d,ue_'b_i{lmjﬁﬂﬂw—wiﬂ_hﬁhdﬂ—

have . three b.LLLk%_mgrou‘gs around i+, and does not  agive
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Eﬁ’g

&

i N

' ‘ (3° alkyl halide)
bion R —C-X__ > 0% SN,
| " (eactivity
W
CH, ) CRe
%) a) (‘Hfs—-C]?H CH, -—é—@-o-,, OH
| 1) A LA P
(0] AN » [ a1+ oncom,
b Oy N J/ " i
curnene, Clamene u/fgﬁemL
(iso{wopy\ h\/dmpemﬁde
henzene) [
h) OCHS : OCHs QCH;
HNO, - H, SO, A o
o} > sub (i’ Tdi) do 2
Sl s ulPssayodd
anisole NOq
(minor) (wajor]

0- nitro anisole D- Ndro anisole
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Snace for whting | WE!‘:"&E'
(..{;sth.::; j!‘;';r;'erf;v;r ETP?E B Mgl F
CHq CHq,
| }
L i o -
() CH,-C~- Q-CH, + HT Y OB -C=riy O Om
1 Ay = L e e

CH, e

i - L/—ter-k-buiryl ___methanol

| ' 1adide .
1) @ CHy=C-H -+ NHy= NHCONH, —  CHy=CH + HO
| | i semicarbazid e _—
< N -NHCONH,
| semicarbazone

\
I

N

1Ch)  CHo~C-H 4+ H-CH=CrH == . GH,~ (& Ch,~CHO

(

i i dil- NaOY
- o0t alagl, BriA™ 1 (ol —
Ulp frltd' E b b
el O (= > (Hq -COOH -
i Hgo !

= _Ct '
HY 7 rlen d-chlaroethanaic acid




s

AW 9_8) a) Vitamin ¥ Cphyll ooume/ _fesponsible. far coaqulodion
.; _of_blood-
1) A orofeln  gresenk in n‘s,,: umqug__j’)’P sirucium_gnd\.____
004 ﬂ_,D\Q Oglcﬂﬂ_mmw_ﬁ_ _Called a  naotive protein: When o

s

0 SECTION P-

...,a-... e

ﬂO-hVe proteln 1> subfeck o physla&ﬂ __change like change

”mm fe mnem‘mrp oc_chemical change  like  change in OH,

’t‘f\e hudrogen bonds qer  disturbed: o~ Helfx uncails. c'mcll\

g\obu es _unfold while 4he  primagy  structure 1s intack- This
i 13?_____denﬂ+um+mn B el A0 Ll gl .

E?CCmelf_JlOJ_mg___Q_F gg_w e e B o) O

E ]

|
n

2@ a) Aldehyde  graup :_w@xmc;mn LU'\H\ _weak oleduzmg (Qr{l watend
ng{r Yo form.  gluconic  Qcide

‘1'? = -_-‘1-7"‘ i . — — . e Sy TR
S : T * I e B2 O T e — = el N
i
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CHO v CODH -

[ |

(CHOH), -‘ - (CHOR),

l W, (Gvidont) |

CH, QH weler 7 cpgon

S Iy

alucose aluconic Qacid
e C

é*m’\_(th chain- “Beaction  with  WT

and  heat %o g?ve

n- hexane.

CHO

L P LR
(Crow), > iy il
! HL, A n-hexane
CHy OH

alucose
2
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/\\j
o)

H_QH_ it )' (390 qluco pyrangse

1N b 5

UH 5
3 2 / _

Rl LS — —
¢) ducrose s dextrarotatory:  On  hydrolysis  under acidic
medium (HY ar  davertase it forms o-PG) gqlucose and
f‘X-{pf—) «Fm(‘.“mse- LR
ducrose > o-Y&) glucase + (3-DE) fructose
(4 HY | &) (=]

&

2 590 e ~09 .
N

1 W i

As 4he  leavoratation af {ructose (2-92° {3 more -han 4he
| . .
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3 E
B

detdrorotation - of — glucose (=52°), the mixtuce d&\ﬁ/ﬂ@ﬁer

fydrolysis 1 predominantly leavaratotarny -

As 4he optical acthivity agL sucrase. changes from (+) to

() _afder hydralysis i\t is  called invert sugar:

30-

Q) CrCl;j-Lngo precipitates one__tale  of  AgCl:

— gne CJ Presen’r adside.  coordination ;@ELL

i) Sructuee  of  complex = [Ce(H,0), Cl,] Pt
y, i 2 /

Tetraaguo Aiehlaridochromiusm (i)
chloride

=)

ii} dGCO(\d(‘Jr\/ valency of Cir = & /
7 / l /

b) Even. 4hou<)‘h. both.  complexes and  double salts _ are ffmmed,‘__

by miving  4wo stable  compaunds ‘0 asStaichiomeltric ratio

4 < L] * / £Poe % %
double salts  fully lonize into thely ~individyad ioas N —

] T
Qquequs solution  while COmQ\e?(eS Sp\ﬂr ko counter 1O0S

AnA w gl b o O ke %
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bes0,- (NHy) 50, @H,0 - Foia 20077+ ANH
mohe's  salk H,0 e
(dauble  sqlt)
- Hil
L (NH%\#IQO% » [-CUCNHQ,TAH 4+ 30,2
(cam p\e'x) : H, 0 caordinadion connter
—_— ‘ 3phere. 101

Q1) Any  coardination compound splids inta__{4s  counter

100 and.  coordinatlan sphere»'

[Cr(NI—H laliiohb—s | ign

F(‘rCNHVJ(‘In —* %= 8 ang

I'Cr('NH\ Cil CI — = i 7 =18 ion,u

more 4he no- - of "ions}

More ~ conduct v?’ry't»

L (’rCNHn')n clyl < LCr Onp)dCl, < [CelNb) 1,

V
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ot

—> [Celba), Q1] < TCr (NHg), A1TCI, < [T Oy )1 CY,

] loa ) Slah L Yan
¥ Qrder. nlC— con(\uc)r’:v'rl}/ ) e
ARECTION  E-

oYl

J

1 o} JAp T} podkibs0 WiNRQ, fgmon}/ mapqanate {on.

G % KW MOy, Coupple) Mé?manoonoh 100 -
P o N A ~

B . :
) 40 acidic  medigm.:

r‘l)\edn(‘,ﬁon.:
M0Q,~ + Do GH= > Mo &+ LH.Q
Oxidation: il

BEe™ —— — BFH 4 Se~ ]

MpQ, + GFe?t s 8H1" —> Mn* + SFed 4 H,H/()

" onie eotmhon /
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1 (ii ) g

(M We koow thot  Ce* has a  stoble  [XeT4f”

Ccngig_‘umﬁow However 4 can readily  Ceduce 4o +he  camman

$5 - sinte a)}\//\/anJrhami‘ds by gain of an eleciron.

ot gp= 5 [pat

Thus, W Pehoves as o gaod ozidizing aqeat-

() Actineid  condraction is  the  steody,  decrease in the

‘ . :
atomic radii af +he Qcﬁm/i?is due to  Ailling of electrons
W the Ef arbhitals ﬁince// the sh?e-\dfn(g e;?{ed' offered b}/

the 50  ochitad ™ s muth, less 4hon  that Of 4F,  achinoid

condraction 4 more  drastic:

() Zn readily  loses: electrons 4o ach¥eve o stable ZpnM=
[Ac13a”  fully filled  d-orbital  confiqurations Yue to this

fact & hos a  more  feqodive  value of 70™/Zn  cougle
thon.  expected -
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e Cu™[Cu couple durns ouk_do be pasitive as the high
_endhalpy oF atomizotlan  of Cu (}\ang _with dhe high. energy
Tequired to  convert  Cu to  Cu™ s ek bolanced by its
How negative hydratfon  endhalpy. ~

321 () 1) Wohlrausch's lau of independent= mitigation of fons

|stodes  4thak e \'lm’a-ﬁng molar  conductivity Of -Qmjf

| electralyte {s defined a5 4he suem. of 4he ‘individyal

Teondribudions  of s aniep and  cadion. W

MDA D, ceegl N OAY o A PR Al l
mn A mh / R

oo s uysed 4o -Fl'nd Ahe l‘:mﬂing tolar conduv:H-va (‘-1}[—
(el ele ctralytes u@j h  capnat  De {’ound b\/; e'x—}mpnlo-ﬂana

W s used 4o Calculate  the degree njlf dissaciotion ()

of weals . electrolytes — given by o= Ay o -

AO
.M W
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(i) aiven,
=)

Aet NH,Cl= 199:8 Semtmal” ./ iyt

N NaOQH = Q{34 Scm? mal~!

A NaCls  10%°9 dem? mal-!

by Keohlrauschs low, we know

Al dNH, Cl= 0 oA NH o0t S Gl ©
Nt NoGiz N Nabo Agl o0 - a
EIANAO- Mo Not-+ AACIA A

@A) -+ () gives US

-

A2 NHGCl= AgdNaCle Ay NaOH

= ACNH 4 AYCI - NGt = AZCIT 4 ALY Nat
LERY i /ff I/ /l y

4 /\%“ 18 s .
= AL NHF 4 A OH- /

!
| - = N NH,QH
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(199°:8- 1089 + U7 4 ) & emmal!

= | AGPINH,QH

Pl

2

L 2987

o NH,OH = Sem® @il
N
we know o= Ay
AT
Nep = 933 Sdem*mol-
A= 2383 dcem? mol-!
=333 = 39121072
7983 /- deqree_of dissociation

o= QI xi0-*

43

L)
“The reaclian s Car\:)ylamine (eacdion.-

s =

CHy CH, NH, 4 KQH (ale:)

+ CHCl, =% Cu,CH, NC + KCL+

@H\y\ amin e

i HJO__
v/( E;\hyl isocyanide

(Lol smell)
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N NOq
i) A s Nubrahenzene: AL A
B
PN
NOa NH,g
Hy [Pd -
A 0 = e
'25 | reduction NS -y
| _(A) -
7N condy, /[
(\()) is ‘/}}‘enznmm@* LAE /
w AR
CONHg - | NHq

>

Ve [ Nan + No®r + Na.CO,
(LRSS [ ol G‘)

0 il

~+
=
v
—
-
P

Hoff mann,

degradation. : anilin e
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Please do not write vour
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Supplementary Answer- Book{s) NO: cowsain

i) ~ e
i _ Npe® Fa
| (1) i NaNg, + HCl A ’ /\\/
() — R e L B
KU/I 0-5K \/ LHyUH,OM S s
| d aniline heazene benzene
f: diazonium.  ehlaride 1
|
() NHg NH;E:J HsQ® o NHg
. cone- H, SO, /\ / /\
: o) . 1k — 15
i \/ Gmlfﬂe \‘/ QA hnmm \/
A \wdrmen OgH
sulnhm e sl phamll i
aciad
el X T iy




