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Q. Write the use of /zaemayé’abzn.

LAHSW&T-'J Haemoy/obz)z is a respiratory pigment present in red blood ||
cells. Its main use is to transport oxygen from the /ungs to

different parts of the body and a small amount of carbon dioxide |||
from the tissues back to the lungs.

[ Structure of Haemoglobin ]
=> Haemoglobin is a metalloprotein (respiratory pigment).
=> Molecular weight = 65,000 RMM.

—> It is made up of 4 haem units and 4 globin chains.

4
[ (4 haem + 4 globin) ]
2

[ 4 Fe*t ions + 4 units lobular protein (globin )]
i P g

Lz‘/aemag[obz}z] => fHaem + Globin

i % 9‘1 %
% Each globin chain contains Non - protein Protein part
a polypeptide chain. part (globular protein)
(haem) (globin)
v v
[ 2 o-chains ] [ 2 fB-chains J
v v
Each chain contains Each chain contains
141 amino acids. 146 amino acids.
o _

~—
[ These chains are held z‘ogez‘/zer}

by non-covalent interactions.

P e = -
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4 Acid Cafa[yzed Mwanjemenf of 3_[%0[ D

( Pinacol — Pinacolone Rea,wangcmeni' =>

The Acid cafaly,aed Wang&mcmf’ af ?é’f“’/ producc.
a Ketone, (s called P:‘naca/ 2o P:'naco/one. Wm?emmf'

s OH OH , CH )
Ex . H' (acid) e 3
CHg,—ff—-—Cl‘——CH_a, —_— CH3——CI,—C——CH3
CH3 CH3 CH3
pinacol pr‘naco(ane :

Thiz Reaction have Two Steps —
D formation of more stable carbocation in 25t step -

I) dn Step 2"{ the Mwamgmem‘ o;ﬁ carbocation /(!,Z)Shift
to 34‘\/{. P'mdu(/'f' :

@
oM :0H m+ OH 7 |0H2_
CHag—C —C —CH3 —_7 CHa —C — C — CH
l l (acid 3 3
CHz  C.H | I
6 5- CH3 CGHS'
pinacol . l
ﬂ —Hy 0
0-H B o
| "8 r,z—shfhﬂa Io—jr_u ®
C"'-’w“é‘_?“c“s L PP ey, L€ —CHg
Ty » ‘
CeHs ( Rmangamcnf) CoHE
-t +
v carbocation -
0 CHj

I |
e =@ =L~ CH
L s R
CGHS" Pl--'_,"—-"'d:"

;“ miga—aﬁan power : CeHg > H > CHa— ﬂ/{-
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> . . [
Benzil - Benzilic Acid KMYYangemanf 2

itis The meamgemenf' Reaction of Benzil with KoH (Base)
1o Penzilic Acid - The Aeaction i3 31‘%&1 b(y 1,2 - diketore)
These 1,2 -diketones can be Aliphatic / Avomatic - The
product 1% an &« —Hgotvoxj CMban/!‘C Acidl -

i Bare oH
L LG _akoH oGS\ | . gk
CaHs™ g meoH, Reflux - & |
GHs °
1,2 - diketone Balt -
Benzil - o ;
( enzi ) - Kdl Hcﬂ (Ac,wo
mechanigm =
D U H
> Nuﬂ- CsHS“" ? H
ot » )
66 He— Pron (B GHs Benzi lic Ac.ml .

C
H O
0 0 oD et

b |
Benzil - Y fast QHS’—

Il
0]
RE
0 o° .

(gHs f’%) Mﬁ @ 2 ow

/U/ Pearge 270 g o

He ) Y = )
CﬁHS' | Il

7L ol 9 (=




N/
Reimerx — Tiemann Reaction =

when Fhem{ i3 heated with

4o 9,1'% 8ab'cy/a1dehyde as the main Produd‘ alcmj with
small amount o;f pora. Isomer -

OH OH OH
@ + CHd3 + 3NaoH ———-—> s +
-23Nacdl
-2H,0 : CHO
Sajlc‘lfld[d&hyd& e
(majo‘z product)
mechanism =

StepI > Bhe.akimﬁ a;f CHCly with NaoH o 9,iua Electrophile .
(dichloro canbene ) .

NaoH =—> Nat + oH®

.~
12 o'B
1 @ _"} i % '06
W—C—-U + OH _H_o_> o&:-—u —> i, + 2
| e, | | -
Electrophile -
CHcl P
CHels) (Ca ) (dichlovocarbene).
S+eE1I —

dichlovo carbene attack on the phenoxide ion +o form
dichalide . which on h#dhofyﬁ'b to give alde.h#d.a-

48
O—H _ut
W "'? CCIZ
@ e i:r ©<“
phenol Phenax:de:m

'O
/
"'H}_D 2HcL E j

Ln® on

CHO

chleveform and aqueous  Solution of Base ot 60°c / 333-343K

(&

Salicylaldehyde . (major)
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Write the mecharism of Baeyer-Villiger vearrangement

tf;

# Baeyer - Villiger Reavrangement =
ovr Given by Aliphatic /Aromatic
Baeyer - Villiger oxidation = Ke_fzn& ,P /

A!:‘Phaﬁc / Aromatic Ketone 14 oxidiged +o an Ester baq
*rnmh‘nj withe  per Acid / H, 0y - Thib Reaction i[5 called a%
Baet/e*r'- Vflh'ge'r oxidation o;IL ketone .

EX: o o
K-(_—R + R-CoooH —> Kﬂé_'-—o-ﬁ* + R-CooH |
Ketone CFy— CoooH Ester . Acid
( Pev Aud)
b o

CéHg""Cl'j-‘CHg P'e'y ACl‘i (6;45,-—(2-0—-6143

/
Ac:‘»‘"oph&none, thgl Acitate .

Note : The hea?an‘ used Ffo% Twip RKeacHion are m -(PBA -

P o W

(meta - chlovo perbenzoic Acid) osc Carro Aud -

le. overall heacHon 15 an Ingevtion o;]{; 0XYgen b/w Thao.
C.Mlocmgﬁ. %our oandl é}cy’ace/nf Canbon afom n Ketome.




Ketone
/("**) CH
o——H 9" 572
o r 2 10!’
e pe
>c—o o =t i R (,eﬂ

A pewxy Intermediate -
o
\L —CR=c-o" )

o-H

c 0 l,r}-ra}f&n
@; ”Vz—é’j}? ———C-—'O R 15

$

/

Gpn
0 ’ /2 1\ (8) [J'm‘fanakd Ester -
e = 0=R
2328
{%‘

M@ The presence # il 9&01470 on the Ketone
& -T ghoup on +the per Aa‘d.}

Incheostes +Hhe Hate oﬁ Seaction .

® In bm53?nm&f7fm-t Kketone e ywuf’ m:‘yw:fé which 15
Mohe e afona:H"ﬁ- je - 2 > 2° ; ,"7 Me,ﬁ,y,/.




Write short note on nitrogen fixation.

Introduction :- Nitrogen fixation is the process of conversion of atmospheric
nitrogen (N,) into simple inorganic compounds like ammonia (NHs) or nitrates
(NO3) which can be utilized by plants and other living organisms. Atmospheric

nr'frogen is very stable due to the sfrong triple bond between the two m'tmgen
atoms, so it cannot be used directly by most organisms. Therefore, it must be
fixed into a usable form.

Methods gf m'trogen fixatfon -

Nitrogen fixation occurs by three main methods :
@ Biological nitrogen fixation :
® Carried out by certain microorganisms such as Rhizobium, Azotobacter,
Clostridium and cyanobacteria (e.g. Anabaena, Nostoc).
e These bacteria contain an enzyme called nitrogenase which converts
atmospheric nitrogen into ammonia.

® In leguminous plants, Rhizobium lives in root nodules and fixes nitrogen
in association with the plant.

@ Atmospheric (natural) nitrogen fixation :

e Occurs dur:’ng thunderstorms and h'ghfm'nq.

® The high temperature and energy of lightning convert nitrogen and oxygen
into nitrogen oxides (NO, NO,) which are further converted into nitric acid
(HNO3) and ﬁ’naﬂy into nitrates (NO3) in the soil.

@ Industrial nitrogen fixation (Haber process) :

e Nitrogen reacts with hydrogen in the presence of iron catalyst at high
temperature (about 450°C) and high pressure (about 200 atm) to form ammonia.

N, + 3H, Fe, 450°C, 200 atm) 2NH,

o
Fail

_Eff_lg ram : B."o!ogi! nitrogen fixation (in leguminous plant) KIm_portance ;
= ) £ ® Provides usable nitrogen
Rhiizablim compounds for plants.
bacteria ® Maintains soil fertility and
increases agrfculfu.m! Producffv.ffg.
® Essential for the synthesis of
proteins, nucleic acids and other
nifrogenous compounds in ffvr'ng
orgam'Sm.s.

Root
nodules

Enlarged view of

root nodule , o ;
® Helps in maintaining the mfmgen
cyc{e in nature.

Leguminous plant
(e.g. pea, bean) s




What is boraﬂfne? Give one method af its preparafion.

BOT%A'M / gorajofe / !mrga.m’c benjenl; .
Borc_rﬁfne, is  iscelectrenic with byﬁ,ene. Ts seme
}orof)u-)zf axe similar Ao that o‘{ benzene hence

it s “calld as Inerganic Benzent .
Tts melecular formula is - (B3 N3H,) -
5 :
H H H 8 H
NyZ Sy
[
_B B
H H H \B/ NH
H ¢+
(CeHe) 807’@34’%

(O?M;C mo(eru.fe) (83N3H6) (IM?GIH“C W[M)
Total e~ count = i 3B - atem = 3x5e =15€e"
6Catom = 6x 6 e = 36€ 3N —-atom=3xF e =2le
6Hatem = 6x1e = e~ 6H-atom=gx] e =6e
Total €™ 42" Total €™ = 42e”

Freparation of Borazine :-

1) 3ByHg + 6NH; ——> 3 [ByHg- 2NH3 |
(di-borane) (Ammonia) Adduct
[ Di— Ammoniat di BOTane]
200°c
3[39_”6‘2””3] A > 283N3H6 + 12 H?_ .
[ Adduct | (Borazine ) .




Write the diagenal relationship of Lithium with
mag . . Vv e !

D."aﬁena,f )Lefal‘fen«sfu;o qf Li with Moo=
4 e G

Li (IA group element) dl#(d‘n& in many Jzes}oed fr@m the
othen  membess # JyAS famdg But it shows similarities
with m(? which (s /ofaced at the d:’aﬁmaf in the
perisdic” lable . As,

Groups
oiod A | TA TA I7A
p Li Be B C
S == =
3 Na [ Ny [N

Li shows similarities with Mg as —

[). Both, Li& MC? have same alomic nadii in the crystaf as —

Lit= 1344 Mg"*= 1:36 A
u) The ionic nadius %/be#:) Lf'&M(?amafso same as —
Lit= 060A Mg”z 0-65 A
uu) The elect ativi beth Li & Mg are also same as —
"W? g 6751;.-. 1-0 5 szz-a_

[v). Both L& Mg have Same electro +ve Chavacley .
v). Both Li & Mf are hard mefals .




| Question No. 8. — \

inetic Qf Enzymadtic Rxﬂ Oxr M'c/taef{s-Menfen |

=1\

X

tye mfchazu ?Mf{ngtyxnfm Vis based on the aéﬁymfﬁon-—__

_ -_‘_a'eo-d togethor to fo'rm

E?uatfon or Ml.cﬁadw —Meni‘on=con51‘ant r— |

cal sed ¥xn. was ?’W

“ The engyme & substrale (reactart)
a (Engyme—wb&fmte) conyslex _

the U veversible ” vxn  which  is then converled

into f_’ro@uot with vale constant K, °°

EfS %’? G eq(i)
ECR R PLE e
d X )orodud enﬁm B

JU= _.K,z [ES]------ e‘?(ﬁa'
| ACGOfdi’? fo the steady stale approximalion, the vale
formali and  decompobstion 0{ wntermediala W&x
FES] 35— -

S The gfef) 2 s vate _de&rm&u"? &E&f

Rate of 1 (1) = ky [Reactant]

[ES] with respect to

oo dLES] - K [EI[S] — K [ES]- ky [ES]---- egiv)

(e. change of canwdmtio_ﬂ_%{

time [t] is —

dt

, _Eo :; _7_3#:1 Enzyme Mmﬁén. e
Eoz__E‘f'E.S __:____e.?@.

ere,  E =_Eﬂ33me_ pm&int_ in ?ru&ta&. ] = ‘
L bgs Sngume prelert o Jaee stolf o UG Al




<

I —
O . A
pit g @).
dgiﬂ ﬁkafo EsJ L8] — Kk LES] — K, [ES]
= K [E]LS] - K [ES]LS] - K., [ES] — K, [ES]
e SRS = e = i)
At m{? ~ Slale :— i | _"_
. The wate of on and decomposition g;{ WES] & ¢,
te d@st =0, 0 S 1
= dt — — S — — — — N
Puf b _eq (VD).
kr [EJ[S]__&, [ESh gl = Ko lesh— iy LEST =0 -~ ==~ e (i) |
K EETFS) = EEST ST+ LEST+b5 L EST
B T s T e [ESJ[ ki LS]+ koi + kg = —
| SRR (7 K IE][S]
K.' [S]+ k-_l___f__}{,z . -
o __)Out _4?1_6? Ciii). ~
Sa k‘[ K, LEo] [S] }
= &
( K] [3]_.'1.'_}{-_1 +K2 ]
= kL"S?. EEGJ[S]
I AT e k_j k2 = = = —— il
5 K JIsT+ K1 B
. K [Eo][S]
B3 Lo NESIS e T (v
e LE Lo op )
I l -
% = -_Kg_[Eo] [S]
S Whita
WW&) . km = K_—j +)S2. =
Ky
10, This Kp 8 known as Michaelis - Menten  constant . N
L= LX)
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| Question No. 9 i%ﬁve Cafaﬂyd‘/z‘}nft CﬂfaW/f"Mm
75 esub&l'tmmwhwhdemmeaﬁwmtea{chemmlnﬂ
L ,XPbU,,,,,;Lﬂlﬂicafﬂ%(g, alol Jsmd pe. 6 Gaﬁl%d witheut Ltsdj unde}cgomg any chemical change are
| ith _W,f,ge_ ?f% tj - called (-ve) cal‘afyéf 4 the process is called (-ve) catalyst.|
| ex| TEL (Taba ettyl lud) & Niden carboryl od as m-km
—J—M‘#ﬁ matevial in the infewal combustion heat engine.
A catulyst is o substance which change the vats of it
chemical reaction without uﬁseﬁf wvdexmm any 3. | Aulo- catalyst :— Sometimes it is obsowed that the
dlmcafchangeand#Mphmommuthcal‘dyAf | ke Cﬁwwf“”mm&fddfﬂf#aéﬂw””_
| proceed in which the product formea’ Quring the 1x", |
[ od as cata,%,m‘ Such substances are called auto-
s _yfg& Qf" Lta%a‘ | .
1. | Pesitive cai:,/w —  These substance which increases ||| & —Acidic W"%‘“" gf estor
the vate of chemical vx" withoul xt&d{ undezzgamg | i H* (acid e
any chemical change, are called (+ve) caz‘alyz»g& Sl CH&“E;S“Q’%* H 0 ‘4 CHy QZZOH’LC'QM;;M‘
the process i cagled (+ve) caz.‘algal‘ ——
| 4. Caz‘alyﬁ Fromsleor 1—  Thsse substance which iself
ex.| 2Kk, + [Mn0] — 2K + 30, + [Mno, [ we ot catolyet ut t e
catalyst. rat q(’ chemical ¥x". one colled cafaiyat promofw/
0 activator.
ex.| Haber Process — T ; promater
fen =l

N, + 3, ————> "ENHﬂ




GJuestion No. 10.

What are cawbides? Write the }pw;pazaiz'an 65{

dzﬁea«ent -%pe %/ cavbides.

CARBIDES :-

The _{Dfia’% _compounds &f carbon with more electropesitive

eloments, ave called. carbides. Hence, the carbides of N, S, P& _/;/@ff:gﬂ__

&e ;exdaded__u rom ﬂuls class .

ep:— Caly , Be,C ___141463 e /"g?.szg._—_:_—_—f ele.

2

I#%—___ 0{ carbide :—(_% o ; W;

basls

1 Gt covatent carbide

(i) Ionic [salt type carbide

(iii)  metallic carbides

 Preparation —

Iy, .
(i) By heating oxide %/ the metals with carbon
o wed Yeat

Lol ze —2005cs N iak £E0

Mo, 4 g 20000ty Abn, 4500

() By aating utel il _corbon.

DBe w ¢ 1802 L NG C.

_(ﬂ)_ 8y %Wﬂ’{? melal with *ﬂg{dwcm*bm as e,t/'?&m

Uor cetylene .

}4/09 + Chsled S, MaCy +Hy .




What axe ;uﬁﬁwrenea 2 and write the chama‘emsbc

| Quwben No 11 . | B - i%

g Ceo Merrene . -FET _ -
il

Carbon  has -fwo aﬂ&'twbea nam:? diamond and
her

5‘rhde Bm‘;thezre a:ze___ fﬁ‘rmﬁé

carben Like active carben carben , nano - tubules

./f:brea carbon bfack nano — beadd jfuﬁéerrm etc.

Diamond  has c::w'bon ai‘ém with %rbwdzgaimn

QTafjl’u'te has s?b %b‘ndz@aﬁ@n 'u}heneaé

uﬁﬁefrerm cWa_m_ C-atem. with Vw;éung ratio

S;D JL ___ %b‘ndxgﬂfiﬁn Now a- a{cg( Ceo, C-.;co
A higher %u&merm have been Tepmfed

Sﬁmﬁdc@

In Ceo, Gt s chserved that 60 Caiam_ﬂomaung

in  which mai Sﬁ e sp iybwd:g,atfen The Aha,be_

e/ Cgo ches is  just Jike the fsotball

60 C-atom .){fe'rm 20 anﬁanat’ and

: I.?_ /beniaﬁenaf me?A
Chanacteristics &f CGO__E:“

v
() Tt s also knswn as buckminister iueeam_e_._

(i) Tt s mustard coloured solids.

(iii) Tt is gawr  sotuble  in or ar;rc, A&@Veni‘

(V) Tt s extr nd

4

i |

e Sl
.

Razd. matenial) and ) dses net
break easily.

LR me_&auﬁeu s civedax  in ughfch__ 60 Carben

atem ane  held  together.

(vi) Tt s neutral can move _,&reeﬁg acl o

vate eaf lo Cm-_,ber second.

(Vi) Tt  becomes haxder  than diamond  when

ressed about 7o .

@m) g dW&% to _.}Emm ancther molecule ha,tag
ic o than Canfben

aiarmc. gh‘f an  carben . =




Queatém Ne. 12.

v

Write the structure of cxyllucnides of Xenon.
i i

Xenon ( en ) Flueride (XeO3)

1C —( 3¢ + 37) Bond + 11lp

_F
Hubsidisation = 3:b + 1lp —> 5p°
/ ” , Geometry — Te,tmhzmz

shape "~ Tolgonal Pyramidl

Xenon Tetraoxide C Xe—04)

0.

'i'f

3
7 [ 3
s ~
;
Fa

—

- Tmahadraa

07 .Jhape —  Tetrahedvas .

,
S——
e )
o ]
LY

Xenon Oxgdiﬂuaude (Xe OF2)

"\ : ridisation — (30"!‘2175) — .SPSd_ vl
\)Je,. Geomelry — Tm(?ana!; B:P&Lrwmdal
/ = hops = T2 shape . .

.Z f

%
Xenon Oxgtet'raﬂumfde, ( Xe OFy)
o {
il I
T_ .'\ ’____:_:f - H/L,tbndwaiion s (50‘+i!7b)——>510
e A " Geometry — Octahedral
f.“’-’—--“--\‘f __fhaf:e — zsiut_: f vamidal
.L:p
Xenon d*a»%, dffwo*u’dz (Xe 0:F,)
.F
o) _
J\\_l_ , __Hgbﬂdwai‘mn = (/-fa'-f-iéb) z_;p |
:sze’-’:::ifj QM”H —~ ngonal prgrmmdal.

f —




| Question No. 13.

Calculate in Bohr magneton the exfected maé;netz'c

| moment for the following ions (.%p:'n magnetic moment): |

) R

Gy — Nt gi) Ca?

| | Solution. Sﬁf.& _m%n_eﬁg_memﬂiﬂ 54;»'64__ as :

'y M= \/ n(n+2) BM.

|| wheve n is Dbt acxf un/paé'r_eal_dectrm.

) For e : [Ar] 3d° Mo of unpuind elcbons =5 |

M = J5(5+2) = J35 = 5.96 BM:

L) For N

[Ar] 3d* N'?'-"f wzpaéred lectrons =2 |

i = ﬁ(“i) = 2./2 = 2.828 BM.

Gii) For Cu® : [Ar] 34" No. 05_’ u)tpmgd lectrons = 0

po=0




.ﬁﬁ_—,= ?
‘Question No. 14. g
| Calewlate the ma,gndf:c moment (.expeoted 1fr0m spin an!q)

. for iheﬂowtnﬁ ions:  Cr3%, Fe3+, GUE

(H)_Wht_ch_of the above tons do Lou exped to be coloured

and whg? | e gl

 Solution. (;)_Cr3+ : [Ar] 3d

| No. of un.)oa.t,red electrons = 3, .Substttuimﬁ values in the Spm anlgc____,_”

W,__H \[3(3+2) V15 3.8 BM. N |

(i) Fe*t i [Ar] 3d°
| No. of un?omred electrons = 5, Su.bstttwtmg the values in fhe.spm—oniy

Lls p=5(5+2) = 35 = 596 BM.

—

iy Gyt e A 3d*° g
L oNo. o{_unf}aimd__ electrons = 0

il _/.L=

[ | (H) Cr3t and Fe3* ave coloured becauée. have wifd/&d_ filled
 d-subshell. ﬂwg

Question No. 15.
Calab&ufe in BolwmagndMiAe&xpeoted maﬁndcc. moment.{or

ion (g spin m’g{)
I Solution. SPm magneﬁ mmnent_i;s'“given boyfﬁe velation :
L u=n(n+2) BM.

where n s the number a{ un;paired electrons .

Mn?t . 3d°
No. O'f uanred electrons = 5.
M= /5(5+z - 5.96 B.M.

P —




o fpr—e - S — ——
_ Question No. 15. |
| Write the outer eled?onic_c:mﬁgmﬁm_ﬁf a e
| 3d’ transition series elements. "
| Solution. The 3d' transition series elements are from |
|l Sc (Z=21) to Zn (Z=30). Their outer electronic ||
B c%umtm are as (}fodms - )
! | Atomic number | Flement | Quter etectmrdc._corﬁumﬁm .|
| (Z)
21 - Sc  3d! 4s? |
20 Ti 3dE st g
) D23 v 3d> 4s® |
I 24 Cr  3d® 4! |
| 25 Mn 3d° 4s?
| 26 Fe ade st
27 Co 3d’ hs? | |
| 28 Ni 3d® 4s?
| 29 B 3d° 4st
[— 30 Zn 3d"0 4s? |
| |
| e ol sl H|




Question No. 16.

Write the outer electronic can,f{gumtwn 0{ 4o serces

and 5d serces.

Solution. The 4d series elements are 7ﬁrt:vm Y (Z=39)

o, Cd (Z- 48) Their outer electronic can,fcgwrafwné

40

41

42

43

44

45

46

47

48

Zn

Nb

Mo

e

Ru

Rh

Pd

Ag

Cd

4d?
562

4d*
541

4d®
56t

4d®
56%

4d?
561

4d®
58!

4d*
56°

4d10
541

4df0 1

562

The 5d series elements are ,from[.a (Z = 5?)'6ng(2’ 80).

Wrmdadecérmum,&gwraﬁmmem,fodow

Atomccnwnber(Z) 5if 72 73 74 75 76 77 78 79 80 [
!!l-flerrwmL La Hf Ta | W | Re | Os | Ir | Pt | Au Hg |

Outer electronic | 54° | 54* | 54° | 54*| 54°| 54 | 547 | 547 | 547 | 54%

W%“"aﬁm 65* | 6% | 66* | 662 | 65% | 65* | 66 | 65l | 65! | 452







Question No. 19.

Explain the lanthanoid contnaction.

.75;2313::_,__@@6192’_1"—- The value rﬁ_‘f Lenic

| 7))
/

) nadit af Zanf/za.mded +3

ions (1n®"), ions decreases

conﬁmm:f/ %'mm Cet to  Lu®”,

Ln®* fons Jonic nadi of In’"ions (A)
La’? 1-06 A -
ged’ 1-03 A
Pr®" ) 1.01 A
Nd** 1-000 A
Fa 0-98 A
S B 0-96 A Sl
Eaft 0-95 A g
Gd*" 0-94 A 3
Th%" 0-92 A s

# Dy°" . 0914 8
Hos 0-89 A 3
En’? 0-88 A
Tm>" 0-8% A
N 0-86 A
dot 0-85 A <

This  continucus decrease in the a)fowuc,/mc,

)‘zadu. i called lanthanide cortraction .

M % Lwﬁhﬁgmde% contraction : — -

In_the  lanthanide senies, the lanthanide

contraction mamedadﬁwatmnfcno/n p:zaton

incweases while the additional electnon w ‘entin

inteo Tfafrbctalbutndmﬂmvdencewd(&)

- .

Hence, the extra electnon has nst pa)d[czpat in

mmeaanj a;ﬂ Lenie. ,wu;,e




Question No. 20.

What are transunanic elements ¢

The dements szfmg a.famzc no. prﬁo 92, are

M in  hatwre. '71& actinide 6@6’7701?55 are,

“radivactive  and mfg thorium , fmfadzmm £

wanium  occwte  in " natwre.  The nemaining 11

elements  ane prepared in lob. hence these ane

called  man-made  ov transwranic  elements .

They ane prepared as —
d [

(i). Nﬂibtumlcm (Nﬁ)ﬁs:—- Tt was discowred %/
Mc. Mllan & Abelson in

/940 bfcf Bombandfrg qzﬂgd with 77?041‘ neulren .
U ¥ E v

92 0 e 72

: H?U o In - 2.3.‘7u L 'X'_ raé{
(neutrnen)

e
Y, /




Question No. 21.

Ex;aﬂam why La(OH) s mesl  basic
wha:t LM,COH32 04 ,ﬂeadf basic ?

Ans| Since the chemical ppre!zfg 0;f an  ¢element

Mmdepmdm%z&;re@{m/m

le. g;mt@m#m&;ea{mm/mzmw%

bemqwoﬁzw}ucheam,ﬁ%fcmd

hence | éweai'm will be the baaatg.

{]
hd

Thme%m In  lanthanide  senies on chmQ .ﬁmn

LafoLu.ﬂw&;&&iwndwm&&sduzfa ianthamde

contraclion ., the bayaty a‘Z mdwme&.;&zamLa%oLu

Hence La(OH) o’ La:,O s mest bc:wc while

LuloH), ot Lu,0, are least basic

Wé—_“ a+~j .g;z_g, decreases S 15> Smallest .&5&

Lu
7 Basi decreases
Jn/om a/tg LLu@H) — covalent Yes

}
|
|
|
|
!
!
|
’
Basicity o size of atom [ ion. {
V
!
|
|
L
|

~ Bagic r}m}md}w ,-9 doeé not Lonise m&%{

Lalon), = Ju**+ 3o e to Fajan Rule : Sipe of cation Yo o










[ Structure of P,O J
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[ Question number 24. Write the role of hemoglobin.)

(1) Haemoglobin is a molecule inside the
RBC of human blood. It has two parts, the
heme and globin. The haem contains Iron and
transport O, from the lungs to the Tissues

as well as Takes CO, from the Tissues
To the lungs.

le. the function of Haemoglobin is to picks

up oxygen at the lungs and delivers it to
the rest of the Body.

= Haemoglobin is oxygen carrier from lungs

(high pressure) to Tissue (low pressure)’.

(2) Deoxygenated Haemoglobin uses some of its
Aminogroups to fix up CO, and then transport
CO; back to the lungs. (in the form of HCO3 )

(3) The oxygenated form of Haemoglobin is called
oxy haemoglobin ; in which Fe is in Fe(Il),
. . . 6 0
low spin & diamagnetic [ 1,2, el |




4 Hb + 0 —> 4 HbO, @
(Haemoglobin) (oxyhaemoglobin ( unstable)).

The reduced form of Haemoglobin is
called de-oxyhaemoglobin , in which Fe is in

the Fe (II), high spin & paramagnetic ( £ 34632 )

@ The Transfer of O, Involve only by Fe(II)
and not bg Fe(II).

@ Haemog[abin is made up of four Eo/ %gegtide
subunits , 2 & 2B . each of the four
subunits contains a Hoem ( contains iron)

molecule ; where the oxygen itself is bound
through a reversible reaction .

ie: a Haemoglobin molecule can transport

4 oxygen molecules at a Time .

@ The oxygen Affinity of Haemog/obz'n varies
with the pH of the medium .




®

This pH - Sensitz'viz‘y eﬂect s called
Bohr effﬁgg 7
je : " The Affinify of haemog/obin for 0_2 decreases

as The /DH — decreases” .

The Afﬁniz‘y of 0, binding with Haemoglobin

is caused by a  conformational changg "
Structural Eﬁ@gg in Haemoglobin

molecule |

is called Effq/oemz‘iviz‘% . effecz‘.




Question number 25. Role of Mgoglobin

H# m(ycrg/obin (mb) = —> muwt = 17000 Rmm.
Isron containing Porphgrin in which
Tron s in Fe(:H')

\—) pH - Indep&ndwf.

mgo—g/obin —y (1 Haem + 1 3/ob£n)

) \)
non protein protein Pahi'
past. \:
i - protein chain
Fe -con;a»rfang having 153/154
perprin. Amino Acid.

@ myog/obin stored 0, in muscles , supplied
bg Haemoglobin. and when 0, is needed
To muscle , it is supplied bg mgog-/obi/n.

@ mgog/obin 15 an Tron and oxygen
Binding protein.

@ mgog/obin bind oxygen mose sho'ng-/g
Then Haemoglobin .

@ mgog/obin is esponsible for Transport
Of O, 7cro~m the Z_b_tggxs to the muscles
in  vertebnates € gret groff ) .




26. Exe/ain the 18 electon rule in metal cmbong/ .

The formation of binuclear cazbang/.s can also be exp/a[ned
en  the basis af 18 e nule . Accorda’ng to this rule, a metal afom

combined with a such a no. gf CO molecules so that the valence
shell (n-1)d, ns, np) of the metal atom acguires 18 electrons.

Ex:- @ Mn, (C0),
total e in valence shell ,

2Mn = 2x7e
10 CO = 2xloe

1 (Mh-Mn) = 2¢”
36 for' 2 Mn

No. cf e about IMn = ._35_6_. = 18e .

@ Ni(co), 5 TvE.

Ni = 10e

3d% 4s*

(o)) ¥ B2
= Qe

= 10+8 = [8e

—tl




27, @ﬂogz’ca( sole af__ zine (Zn) =

e e e ™ S ——— "

= zinc s f-es/Jonsibfe for proper absorpz‘ion
Of CO2 63 RBC in muscles. and for

mae‘nfaim‘nj PH in muscle 4 Tissue.

Some of The zinc enzyme are u.seful
n dz'gesh'on of Profein by animal .

> Zn mfa[yse esferf:eph'de Aydro[ysis

/

in bodg :

= /argesf amount af Zn occure in liver

and bone.

= @ef:’ciencﬁq of Zn can lead dwarfism
sexual immafurify , diarrhea and

pneumonia -- etc.




Micro and Macrenutrients

Macronutrients (4 Elements)

o These are of tweo tgpe —

o Phase elements which 'reqw}*es more than 5 gm and
form nea,r/,g (60-80)% of all imrga,nic material in
the bodg, i.e,

e The elements that rec;uired in Za,rge quantity in bo
as — Na, K, Ca, Mg. tg dg

B:l;ﬂ( elements

(B Micronutrients (9 Elements)/ Trace Metols |

o These elements reczuired n very small amounts ‘l
(miorogra.m or nanogram) As —
re, Mo, Mn, Co, Ni, Cu, Zn, V, Cr .

= Accom/ing to WHO standard, maximum metal ion

in water :—
Metal Max. amount in mg/lt. in water
Hg 0.001 mg/l
Cd 0.01 mg/l
Se 0.01 mg/l
As 0.05 mg/l
g 0.05 mg/l
Cu 0.05 mg/l




—_— ——

29. Why are compound of s and p block elements

i || i — e

are not colored?

Answer :(— The compounds of s and p block elements are I‘
not colored because fheg do not have parf[a[[y_ “
filled d - orbitals. Colour in compounds (s usuallg
due to the d -d electronic transitions in parﬁal[y
filled d - orbitals of transition metal lons. Since
s and p block elements have comp/efe[g filled or
em,of(y valence orbitals, such d-d transitions are
not possible , so their compounds are 3enemllg

colorless .




30. Give two_examples of heterogeneous catalyst. "

Answer :— A heterogeneous ca.falg.st s a ca,falgsf which s
in a different physical phase foom the reactants. In I
heterogeneous catalysis, the reactants and catalyst are in
different phases (usually a solid catalyst with gaseous or
liguid reactants). The reaction takes place on the surface

c;f the solid cafa,{gsf.

Two exa,mp[es of heferogeneou,s cafalgsfs are :—

@ Finely divided Nickel (Ni)

Nickel acts as a heferogeneous cafa[gst in the

hgdrogenat;an of unsaturated hgdrocarbons such as
ethene to ethane.
o Reaction :

G, =0H, + Hy ———s CH. —CH,

o Here, nickel (s a solid cafa[gsf, while ethene and
hgdrogen are gases. The reaction occurs on the su.rface

of nickel .

@ Vanadium(V) oxide (V,0;)

¢ V,0. acts as a heferogeneou.s cafa.lgsf in the
oxidation of .sulfur dioxide to sulfur trioxide in the
Contact process for the manufacmre of sulfuric acid .

e Reaction :

V,0
250, + 0, ———> 250,

* Here, V,0, is a solid catalyst, while SO, and O, are
gases. The reaction takes place on the surface of V. 0:




31.

Give_two _example of homogeneous catalyst.

Answer - A homogeneous cafalgsf s a cafalg.sf which (s

in the same phg.sical pha.se as the reactants. It (s
u,sual[g in liguid phase and (S mofeculaﬂg déspe,r.sed

in the reaction mixture.

Two exa,mples af homogeneous cafa(gsfs are :—

®

Hydrochloric acid (HCL)

HCl acts as a homogeneous cafalgst in the
hydrolysis of an ester (acid - catalysed hgdrolgsis).
Reaction :

HCl

Here, both the reactants (ester and water) and the
cafalgst (HCL) are in the liguid phase, so HCL is
a homogeneou.s cafalgsf.

Sulphuric acid (H,S0,)

H,SO, acts as a hamogeneou.s cafafgsf in the
esferificaﬂon reaction between a carboxg(ic acid
and an alcohol .

Reaction :

H,S0, .

CH3COOH + C,H-OH

Here, acetic acid, ethanol and H,S0, are all in the
liguid phase, so H,SO, is a homogeneous catalyst .




32. Define turnover number with examgle.

Answer :=  Turnover number ( TON) is the total number of moles of
product formed per mole of cata[gsf dur[ng the complete
reaction. It shows how many times a cata[gsf can convert
reactants into Producfs before it becomes inactive.

Total moles of product formed
Moles of cata[gsf used

Turnover number (TON) =

Examg[e = In the hga’rogenaﬁon of ethene to ethane using a nickel
cata[gsf, suppose 10 moles of ethane are formed using
0.1 mole of Ni ca.ta.lgsf. Then,

TON = 10 moles .
0.1 mole

Thus, the turnover number is 100, meaning one mole of Ni
catalyst converts 100 moles of ethene into ethane.




33, %g CO, is gas but Si0, is solid?

Answer :-

CO, is a simple molecular compound. It consists of
discrete molecules with weak intermolecular forces
(van der Waals forces) between the molecules. These weak

forces require very little energy to overcome, so CO, has
a low melfing and boi[[ng point and f/’terefore exists as a
gas at room temperature.

Si0,, on the other hand, has a giant three-dimensional

covalent network structure. Each silicon atom (s strong[g

bonded to fou,r oxygen atoms and each oxygen atom (s
bonded to two silicon atoms, formmg a continuous network

of sfrong Si—=0 covalent bonds fhroughout the solid. A very

[arge amount of energy LS reciutred to break this network
so Si0, has a very /ugh me[fmg pomf and exists as a

solid at room temperature .




34. Schmidt

Rea'rrangbmm,t =

The conversion of ca,rboxg&'c acid into
Prima,rg amine ha,ving ome carbon less , is called

Schmidt Rea,rramgmeni‘ .

This neaction can be done bg neacting
Ca/rboxgb'c Acid with h.ydmzaic acid | in presence o{

H9_504 .
Ex: Wbnglic acid + deabwtzoic acid
H,0
R—CooH + NszH > R—NH,
mechanism :—
A




35. Tonic radii of actinoid iens or Actinoid contraction.

e e e

™™

* Actinoide contraction is
due to poor sifﬁetdirﬁ effecf af 5f orbital .

Y

from ggAc to jo3lr.  The gradual oecrease in
the Jonic vadii with incvea.&lng in the effective
nucleast charge ( No. of proton /atmnic no.) . It called

Actinoid  contraction . (Radw.é in A).
Elements An®" ion. Ant ion.
Ac - 89 At = 1.12 A Act' = 0.994
Th - 90 Th* = 1088 | Th* = 0.944
Pa - 91 Pa®* =  1.04 A Pa*" = 0.904
U -92 U* = .02 A Ut = 0.894
Np - 93 Np*™ = 1.o1A | Np™ = 0874
Pu - 34 P> = 1.008 | Pu*"= 0864
Am - 95 Am® = 0974 | Am* = 0.854
Cm - 96 Cm_?’+ = 0.97A cm* = 0.85A
Bk — 97 Bk* = 0.964 | Bk*= 0.834
cf - 98 c#* = 0954 | %= 0.824

Qea.son / cause Qf; Actinoid contraction : —

In the actinoide series, 5—35 are added in
5-*33 orbital. The mutual shie,ﬂding effect eae
5-f electrons is very  poor because the shape af
§ - orbitals is very much diffused, but the nuclear
charrga ( no. of proton) increases b u,nitg in each
step  while thene s no comparable increase in
the mutual shieiding effect ejf’ 5—f electrons.
Hence inward pull experienced bg the 5-f electrons
increases. i.e., the size @f actinoids decrease 3Tadua£%




"\ %
36. gfﬁfain the mechanism of Hofmanri__éromide reaction.

Answer __:I Hofmann bromide reaction (also called Hofmann degradaﬂon) is the
conversion of an amide into a pr.fmarg amine having one carbon
less, bg the action of bromine in aqueous or ethanolic alkali.
This reaction proceeds through the formation of an isoc(ganafe
intermediate which on hgdrolgsis gives the primary amine .

Overall reaction :-

R—CONH, + Br, + 4NaOH —> R—NH, + Na,CO; + 2NaBr + 2H,0

_Mechanism -
Step 1 : N-Bromination of amide

The amide first reacts with bromine in the presence of base to form
N-bromoamide .
1 5 q Y
R—C—NH, + Bry + OH —— R—C—NHBr + Bf + H,0
N-bromoamide

Step 2 : Deprof:onatfon
Base removes the remaining N-H proton to form an anion.
(0]
Il IS) Cl) =)
R—C—NHBr + OH ——> R-C—-NBr + H,0

Step 3 : Rearrangement (1 ,2-migration)
The anion undergoes rearrangement in which the alkyl group (R) migrates
from the carbonyl carbon to the nitrogen, with simultaneous loss of bromide
ion, forming an isocyanate.

ﬁ =

B =gy —> R-—f=C=0 + By
A!kgl E.soc:ganate

Step 4 : H&d__r:ol&sis of isocyanate
The isocyanate reacts with water to give a carbamic acid, which then
decomposes to give the primary amine and carbon dioxide (as carbonate
in alkaline mejium).

0
|
R—N:C:O + H.ZO "—?R"NH_'C!—OH = R—‘NHZ + (:02

Carbamic acid l
Na,CO,
(in alkaline medium)
L\

o




37. Nitrogen form only trivalent halide, but phosphorus

S form Eenfavalenf halides . Whg ?

Answer :-

1. Availability of d-orbitals

® Nifmgen (Z = 7) has electronic conft.;gurafion 1s? 247 2p3.
It has on[g 25 and 2p orbitals in its valence shell and no vacant
d-orbitals . Therefore, it cannot expand its octet and can form

on[y three covalent bonds with halogens , giving trivalent halides
(e.g., NF3).

® Phosphorus (Z = 15) has electronic canfiguraﬂon 1s? 252 2p6 3523P3.
It has vacant 3d orbitals in its valence shell. Hence, it can
expand its octet and form five covalent bonds with ha[ogens,

giving pentavalent halides (e.g., PCly).

2. Size gf the atom

e Phosphorus has a larger atomic size than nifrogen , which helps in
accommodafing more electrons and reduces electron-electron repulsion,
so (t can form five bonds, whereas nitrogen being smaller cannot.

3. Octet rule

o N Efrogen stricﬂg fof[ows the octet rule and cannot have more than
eighf electrons ~around it. Phosphorus, being a third period element,

can accommodate more than eighf electrons due to the involvement

of its vacant 3d orbitals .




§i Name any two differenf fgpe of hydrides. Give a
brief descrietion of any one ff z

Answer :-

Two differenf fgpes of hgdrides are :
1. Ionic hgdrides

2. Covalent hgdride.s
Brief description gf ITonic hgdride.s :

Ionic hydrides are formed by the combination of e(ecfmposifive
elements , mainly alkali metals and alkaline earth metals, with

hgdmgen. In these hgdrides . hydrogen exists as a hydride ion
(H™) and is bonded to the metal bg an lonic bond due to a
farge difference in e[ecfronegativifg.

hem .

Examples : NoM | KH, CaH,, LiH etc.

meerﬁe.s et

@ Theg are lonic and crysfa([ine solids with high meli‘ing points.
® Theg are sf'rong reducing agents.

@ Theg react vigorous(g with water to 3£ve hgdrogen gas and
the corre.sponding metal hgdroxide.

For_example : NoH + H,0 —> NaOH + H, 1




é_.?_: Discuss the aeelication of zeolites as cata{yi :

Answer :-

Zeolites are crgsi’alline aluminosilicates havinﬁ a porous structure with
cavities and channels. They act as effecﬁve solid acid catalysts due to the
presence of’ exchangeable cations ( e.g., H*) and a [arge surface area.
Their shape—se(ecﬁve nature and aciditg make them u.sefu[ in many
industrial reactions.

1. Petroleum rgfining
® Zeolites such as ZSM-5 and Y -zeolite are used for catalgﬁc cmcking

of heavg pefro(eum fmctéons into (ighter and more usefu[ Producfs like
3aso(£ne, LPG and olefins.

@ Theg are also used in hgdrocmcking and isomerization to improve
octane number and (rjie(d of 3@50(5}1@.
2. Shape-selective catal /Sis

Due to their well-defined pore size, zeolites allow onlg molecules of
certain size and shape to enter, 3£v£n3 high .se[ecfivr.’fy in reactions
such as (somerization of n-alkanes to iso-alkanes.

o Organic .synthesi.s

® Zeolites are used in a(kglation, aromatization and disproporﬁonafion
reactions, e.g., conversion of’ methanol to h(tjdrocarbons (MTO proc&ss).

4. Environmental agp(icai‘ions

& 77163 are used in cafalgtic converters to reduce harmfu{ emissions such
as CO, NO, and unburnt hgdrocarbons.




Q40. Favorskii rearrangemenf.

Answer :-
Favorskii rearmngement is the rearmngemenf of & -halo ketones in the presence of
a base to give, carboxglic acids having one carbon less than the origina[ ketone .

General reaction :

0 0]
Il base s Ml
s et C U 2 > R—CooH + R'—(C—0OH
b=t . (29. NaOH /KOH) e
A -halo ketone carboxyhc acid
Mechanism :

(1) Base abstracts an o(—hgdrogen to give a carbanion .
@ The carbanion attacks the carbonyl carbon forming a cgclopropanone intermediate .
@ Cteavage of the cgclopropa,none ring b{y OH™ 3£ve.s a carboxglafe ion with
one carbon [ess.
@ Acidification gives the corresponding ca.rboxgiic acid..
Example : . "
CHy—C—CHEL ~CHy 2N (3) CH3COOH  + CH3~<';'—0H
2~ chloro propanone acetic acid acetic acid




