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- .-"‘-fb"iﬁi% Fajan’s Rule Qf-P"’..“,“ZJ%@"’.O" ?

Fajan's Rule =

This Rule is for covalent character |
on ionic bond . The covalent chavracter O'F an
jonic bond is -Favou-red b(tj —

-\T)\*- Small size cation- =
") La'rger Size anion -

@ h:gh chaxge. on ca:hon/Amon | =

| FOT fixed cation, laxger the size of anion, more
__the magnitude of charge. Hence move is the
covalent character .

[Ex. NaI > NaBr > Nact > Naf

; for {—"xxed anion , the Smalfe_ -Hne s:ze o—F cai-:on

more is the maqn:-i-ud.e of chaxge. Hence move
is the covalent “character -

A ol —_ |

Ex: Becly > mgcly > cacly > Srcly > Badly -
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Expt. NO. ....oocviiinne,

Why the stability of carbocation is in ovder

An3 organfc, Bpecies haw'ng the
positively charge cavbon atom, is called as carbocation. -
It is -formed bg he-l’emlﬂtfc fission o]c the bond.

E x : iy Heterolytic ® O
o S Fission ~ CHy + X
Structure of carbocation :-)

S=(30c +to4p)
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Geome’crg : Trigonaﬂ Planer B;wl Angle : 120°

S‘faE’lifg order :-)

@ +I group increases the 5+abﬂi+:j G-F carbocation.
@ - group decreases the stability ef carbocation.
ngerconjuﬁatfon increases the s+ab?li+3 ef carbocation.

CH3z
Ex; o @ ® l'®
- CH by
CHy < CHy—CH, < 3;:”>CH CHy iﬂ
me'f'hg[ 1° (P) -3' - 3
carbocation 2% (8) 3°(T)
+I group increases > : Sfabﬂim Tncreases
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Write the 4ifference; ‘between Enantiomers a_r_wé )
Diastereomers.

Those stereoisomer pair which has the same
molecular formula , mirror image to each other but not
superimposable . Such pairs are called Enantiomer pair.

Diastereomer pair =

Those Stereoisomers pair whmh has the same
molecular formula, not wirvor image to each other and |
non superimposable. Such pairs are called Diastereoisomers.

CEx:)  cH,— CH — CH — COOH
OH Br
mirror mirror
Ch } CHs Chs I Chs
- | |
H -—cI:*—OH | .Ho—cl:*—H H -—(I:*—OH | Ho—cl:* H
H— (l:*— Br—|—Br— (I;*— — ?*— = clz*— Br
| |
COOH { COOH COOH : COOH
(1) | (1) (mm) I ()
& ~— i) _ ~—— ),
(d/1) pair (d/1) pair

_ Enan’rlomer pair > (I,I),(II, )
I Dnasfereomer pair = (I,mm), (I, ), (T, ]]I) (H,I0)
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| CAcidic order = " H-CooH > CHgz—CooH 3
% %
| o +1 effect +1 effect il

I S e i T o STl y? o U .

~— = T
r{ Q. 4\ Explain why Formic Acid is a stronger acid ¢

| than Acetic Acid ? .

&[\i CAceﬁc Acid (CHs'COOH)] =

e Acetic acid contains a me{'hjl group (-CH3), attached
alirecﬂg to the —CooH group.

© The -CHz group increases the electron alensHy to —COOH
group due to +I effect (electron donating effect).

e The breakinﬂ of 0-H bond is hard.

Y T —
. On the other hand — )

SRS S, -~

G:ormic Acid (H—coo@ =

© Formic acid contains a simple H atom, attached directly
to —CooH group.

© H atom does not show +I effect.
© The breaking of 0-H bond is easy .

=) +1 group decreases the acidic strength of carboxylic
acid .

=) —1I 9roup increases the acidic strength of acid.

3
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s | '
| . . - . . ? )
L_E)_(fol:.:u_lrt —wlny H,0 is liquid whereas H,S is a gas J

fo

_ State of H,0 and HQS? = \

Since O atom is more elecfronega.’rive than S-atom. ©
Hence the hﬂdrogen bonding is Possiblc in HyO (

while it is absent in H,S.

In other words H,0 molecules can associate +o form \
o polymerised molecule ( Hy0),  in which 6
H-atom acts as a bridge between the two [
O - atoms. | \}
a-vord

poly merised v

n H,0 > (Hy0), = o Ve U
H H /

A, e SR \
Thus due to the formation of polgmerised ( H,_O)n/f
molecule, water exist as a liguid. o
While HyS in which there is no hydrogen ;
bonding hence exist as a gas. :
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Explain, why the first ionisation potential of nitrogen ]
is greater than that of oxygen: ? @

Tonisation Potential =)

The amount of Energy sequined

To semove an outessmost € from an TIsolated neutral
ageous atom to produce a cation, is called its

I5T- ionisation potential [ jonisation Enesgy.(I)-

o ¥ - —
Mgt T —> My +1e l

The Electsonic Conffgumffoy{ of N & 0-atom ane given
as-

1S 25 2p

N = il [l 17111 — holf filled p-orbital - ||

7

8O==> (0% I 2 I 2 R

Hue to half filled p-ovbital in case of N-atom, have
stable Ccmfig.wuaﬁon than that of Ox'ﬁen'.

it is veny difficdt to memove an € fsom N atom
than that of Oxygen'.

°| . Hence N - have faigfae}a ionisation Potential than the |

Oxygen atom.
5@0. '{18 n )

 — _— — . ==
ﬁ = =3 = N ———

[ =)
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@}j)lfferen’clate befwe,en o and T bonds} ‘g

\

/[ o-Bond 70 - Bond
*._ @ This bond is formed by @ This bond is formed by

axial or headon lateral overlappma o-[: :
overlapping of atomic atomic orbitals. \
orbitals.

| 2, This bond is strong g:} This is a weak bond due to ||

J-[Z due to ?rea{'er extent less extent of ove,rlappinﬁ.
\ of over apping.

| @ e cloud of o-bond @ e cloud of 7r-bond is ||
) is symmetrical about unsﬁmmetrical.

./ the wnuclear axis.

-.'\ &; There are free ﬂ: ) Free votation is not |
j rotation of bond. possible along 7r-bond. |:
\(B) This bond is less  |B) This bond is more |
| reactive. reactive.
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(. “Write a short note on Internet Apphcahons LR
( _in Dai l}j |l‘F€ = ==, Ul

)
[ Ans: In’cerne’c Application in Daily [ife &) )

) The Internet has become an important part of our

daily life. It helps us communicate, learn, work,
) Shop and entertain ourselves. The major apphcahons
| are as — )

ﬁGD Commumca’clon > we can send Emalls messages
\ and make video calls u5m3 the Infernef

@ Education = Students can Attend online classes,

watch educational video, read E-books ..etc.

@ Online Bankmg > Internet Bankmg allows us to

Transfer money , pay bills, check Bank
Ji Accounts from home.

. Shoppm3 > we can bu3 clothes , books , Srocenes

and other Produc’cs through onlme
Shoppmﬂ website .

@ Entertainment > Access fo movies, music, ﬁ “

games . .etc.
@ Information = search for news, weather REWS E‘;}'.\)
update ..etc. =

\ makmg Appom’cmen’c etc. v

@ Online Services > FI“II’\g forms | ticket bookmg gf /%

%QZ—M ——————— Y
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Which is more basic and whfj @

; * CHz-NH2 , (CHS)Z NH (CH3)3 N.
IAnS!) (Amines are the derivatives of Ammonia —j

. " - Ry R -
NH3 R — NH, R>NH R>N
Ammonia 1° (1) Amine 2°(s) Amine 3°(t) Amine.

Amines ore basic due to presence of lone pair o-F e
on the N-atom.

Aliphatic Amines are stronger bases than NHj due to

+1 effect of Alkyl group. f

+1 (e donating group) increases the probability of \
lone pair on the N-atom , increases the basic character.

In aqueous (H;0) Solution , the order of basicity of
Amine is —

(CH3),NH > CH3-NHy > (CH3)sN > NHg | |,
2°(5) 1° (p) 3°(t) Ammonia.

~_ . —

In the non aqueous solution, the order of basicity is

(@) > 26 > r6) > Ny

:§SE z I\
-‘}I
b Oﬁ\.—.




® ®
out of (CH3);C and (CH3),CH carbocations which

is more stable and th. ?

= Carbocation = lqaving the +ve clnarge on C-atom.

® ® @ CH, @ Hs
CHj CH,—CHj CH\CH3 C <CH3
methyl cation, 1° (P) 2% (9) 3°(T)

>

iy 3roup increases.

S +I (¢ donaﬁng 3roup) group increases the sfabili’fg

o]c carbocation.

S'taloilift.j ovder of Carbocation is —
0 0 o @
2(M) > 2°s) > 1°F) > H

@

. (CH3);C is more stable than (CH3)2CH@
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@ Dis’cinguish between electron aﬂtini’cg and
. elec:l:roneg a‘l?ivi'l'ﬂ :
(a) Electron Affini'lrw_.j =

The amount of Enerﬁy released when an electron
1S added to an neutral gaseous atom in its 3round
state to produce an anion.

Mg + l& —> Mg +E

CLZ;) + le > Cly + E(3.82ev).

(b) Electroneaa‘tivitﬂ >
The tendencu o-F an atom to attract the shared pair

of € towards itself in a covalent bond, is called as |

electronegaﬁvi’clj of that atom.

= F 1s most electronegafive elements in the
Periodic Table havinﬁ value 4.0,

= The value of elecfronegaﬂvitg of an elements is not

constant. But it is different in different oxidation
state of elements.




'.rrWhact is a Racemic mixture ¢ Describe one me’clr\od}

Ikof its resolution.

Racemic mixture =

A wmixture con’caininﬁ two enantiomers in
e%ual amount (50% d + 50% L), will have zero
optical votation because the rotation of one
Isomer will be cancellout bg the rotation of
other Isomer. Such a wmixture is called Racemic |

mixture .
CHs CHs
CH“”\C_ c s 3 H ——Br Br——H
kil S P Elro oo R 28,
H H
Alkene f:; E:; |
- V" J

Racemic mixture
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(a)

(b)

P

Write a short Note on Electrophile and Nudeophf!e.J

[Eledrophile (EY) =)]

(1) Electron pair acceptor .
(D  electron deficient species .
) +ve charge / neutral (€ deficient )

+

Ex: NO,  BFs  Alcl, H' efc.

__-Nudeophile, (No) =;

(D electron pair donor species .
(D elechron rich system .

@y -ve charge,/ lone pair present on species .

Ex: CN~, OH , ¢l , NH; , efc.

/

A




‘On the basis of hgbridisa{ion, explain shapes NE
of the following molecules -
. SFg, Hy0, XeFs.

y,
Ans : |

r(i) | SFg > Steric No (S) = No. of o bond + lone pair

E S=(6bp+tolp)
F‘.' ] ):'F 22 p 342
NS/ | Hybridisa’rion = spd
I - :
F = ‘\'\F Geometry / Shape = octahedral
F Bond Angle =-'90°
(i) H,0 = S =28p % Jlp
® @ S = 4 3
(@) Hybridisation = sp
H/ \H Geometry = Tetrahedral

Shape = Ben‘c/ V-—slnape
Bond Angle = j04:5°

S=(4bp+21p)
F—m—>F 5 Erb
\\O/’/ Hybridisation = Sp?’d2
Qe'omefrj = octahedral
Shape = Square planar
Bond Angle = 90°
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@(De{:me Born-Haber cgcle .

|Ans :| Born-Haber cgcle =
This cycle is based on the fact that one mole of an

ionic crﬂs’ca[ may be formed either bg the direct
combination of elements or by an alternative process

which involve many steps.

Formation of NaCl takes place in two ways —

Na(s) I %CIZ(S) _Q > I\EECI
+S sublimation +%D dissociation

Na(ﬂ) Cl(ﬂ)

J lonisation y
L e e )| =

+ ..
1\'“ (9) Cl (9)
-V
T (Lattice Enersg)
Acc. to Hess law -
3 -Q = +S+5D+I, - E—U
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Ans} ~ Amines are the derivative 0=F Ammonia .

3

; NH; CHz—NH; L
Ammonia 1°(P) Amine i .

Ammonia is a basic, due to presence o-F lp e
Oﬂ N-'G.‘{Tom L

__+I (e[;d:ron aonaﬁns) group increases the
_ proboability of lp € on N-atom, increases |
~ the basic S‘treng'th. i

Tl 1 1]
w

1)

I due to +J_: eFFect_ o-F m(;:l:hgl group in 1°(P) Amine, |
it is more basic than NHj.

{

' '@j

i
|
|
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EXpt. NO! seoecnnimin

:”_""V"_\'z = — R
L17r Write o short note on carbene ?
! Co =
\“Ans;"* Carbene = CH, , CHo L CH, = 6¢,

Neutral, divalent, € deficient carbon 5pecies:

iIs colled as carbene. Corbenes act as
electrophile.

[ :CCly,  dichloro corbene - -l
. CH, corbene .

i - ]

CH,=C=0 Seeents g & ep
yrolgsus
Ketene Corbene. Carbon 5 L
[ Carbene ]
_ |
| v R R
[Singleﬁc Corbene J ) [ Triplet co.rbeneJ
when both the e are when both the € are
paired. unpaived.
Spiﬁul’ciﬁlfﬁii‘g = spin _mul’ciplfcifg =
(( (2s+4]) (25+1)
( less stable) . ( more stable ) .
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Expl Noss. e

Discuss the molecular structure and hgbridisaﬁon
of the -Following ?
(i) methane (i) acetg.lena.

Ans.

(i) Methane : CH,

[y Steric no.(S) = 4 bp+olp = 4 |-'t 109 28
) Hﬂbfidisation = 5P3 /C H

) Geometry [shape = Tetrahedral
(> Bond angle = 109°28’

(ii) Acetylene : H-C=C-H
p Steric no.of C-atom = 2bp+o lp =2
> Hybridisation = sp

o Geome’crﬂ /shape = Linear [ Gl e ]

) Bond angle = 180"
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[ Expt: Noie....coooiris

NERIUS = Visua.[ DfsPlo.y Uni{‘-

ALU = Arithmetic Logic Unit

RAM => Random Access Me.mory

cu ¥> Control Unit

ROM = Read Onhj Me,mo"rg

Teacher’s Signature :
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@ what is The d:fference between Tnductive and
Electomeric E ffecf ?

m

= (a) TInduchive Effed‘ = The polavisation o{ Cavbon - Carbon }

Smﬁle bond due o adjaceni' polasx group , i called as
Tnductive Effect and The group which is vesponsible
'Fo’r polarisation , is Called Tnductive effert group « \
I+ is a permanent Effect' and decveases as the
distance from seurce Tncveases . \

56+ S+ S—
CH3 — CHy — 1

(b) Electomeric Effed' =) Po|ari5a,+ion o;ﬁ Cavbon -Cavbon
multiple bond due o Tncoming group ( Electrophile /
Nucleoplaile), is called Electomevic Effect | it is a

'Témpomra{ Effed' and depends upon The Aﬂackina,
M3,enf~

CHy=CH, + E. —> C—Cl




%

Bxpl: NO. s

2.

Ex.

Explain difference between Atomic and Ionic vadius ?

@/} Atomic Radius :

Atomic radius measures the size of a neutral atom. |)
It is defined as -
“ The distance between the nucleus of an atom
and the e  cloud of the outermost shell "

o

It is obtained b‘j X—ra‘cj and measured in A°.

Tonic Radius :

The ionic radius measures the size of an atom
that 3ained or lost electrons to become a -ve
or +ve ion.

The value of ionic vadii depends upon the +ve

as well as -ve ions.

Radius of -ve ion is larger than the correspondinﬁ
neutral atom.

[A" > A > A*]

Teacher's Signature :




@ write the Aufbaw principle with Example ?

S& Aufbau is o Genman word which means ‘Bl up”
Acc. to this principle - “The orbitals ane filled in onder
of Incveasina Enehﬂad level.” as .

Is {25 <2p<3s < 3p  4s < 3d {Up {55 {4d {5pLbs <4f
Twis onder can be explau‘n with the h.elp of (h+ﬂ) Rule.|/

(n+2) Rule o
) a new & Con Enter into the onbital for which

(h-i-ﬂ) IS Mminimum.

i) if (n+L) has same value for Two orbitals then
the new e can Enter into the onbital for which |
n ois minimum.

g.

B = 15 < as” Capf ¢ 38t (apt (s e

2 Cr Is* ¢ 25" ¢ ?_Pé s Bpé { 4s 4 3d°.

quu S [ 6 ZPQ. 35" 3,96. 4s'. 3d'°,
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L1 1 : . |
o/ Q.23 What is meant by resonance ? Explain with
Suitable example. )
Sol.| Resonance Effect = '
The delocalisation of Tt-electrons |
: ore colled Resonance. Resonance is a hﬂpofheh'cal /
\ . state of chemical species in which the electronic |/
e Structure of molecule con be represented by :
two or more than two resonating /canonical forms.
The real Structure is inbetween these resonating
: forms which is called Resonance Hybrid Structure. /
| 4
| EX . C032:_ ®
| -é@ .b@ :be
. . ) . " G
| L N e S P, \\C—Q |
7 /7 .e /
\ + o0 :0 .06 /
N o ° @ 0% (@) /
: s ) Il
e & :
\> e 2 Bond order =1.33
: S_d/ Resonance HtJJorid Str. of C032r
| Ex: Benzene ;
Dol Q< |
) (1) (m) av) v)
\ L e )
\ /
' | D] ’
P Resonance Hgbrfd Str. o-FBenzene’
( '
N 5 s B
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[Q.24] | Define hybridisation. How it is classified ? )
=

- Before the overlapping, the mixing of atomic orbitals

of central atom (having approximately same energy)
to form new hybrid orbitals of same energy. Then this
| process is called as hybridisation. |

| = Hybridisation is not a physical process but it is only
hypothetical, which is used to explain the Shape and |

geometry of simple wolecules that can not be explained
by VBT. '

e e el e — — -

f Atomic orbital + Atomic orbital —mX¢ds Hg;rid Orb&;’;}

1A-0 + 1A-0 > 2 HO
1A-0 + 2A-0 > 3 HoO
1A:0 + 3A-042A-0 —> 6 H.0

r% | No. of af@nic orbitals fake_n part ir; maing = No.of hybrid orbitals Farmed.}z

——————— e
—_—

(Types of Hybridisation } =
(i) sp - hybridisation

(i) sp* - hybridisation
(iil)  sp® - hybridisation
(iv) spd - hybridisation
L (V) sp*d* - hybridisation
@ @) sp*d® - hybridisation
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Ques-25- what do you understand by optical Activity ?

Sol. optical Activity =

aial ; J Those molecule which rotate the

_plane polarised light (PPL) Towards clock wise o

_ Anticlock wise direction, are called opticaily Active

~ molecules - |
and Those molecules which does not rotate |

the PPL , are called oPticallg Inactive molecules -

= Therefore , the primary condition for optical
Activity of molecule is Presence of chiral centre.

= If a molecule have a chiral/AngmetrIc carbon
then it is opticallg Active !

. No-of optical Isomer = ki _m = mo-of chiral |

e, centre. |

_ G @ W
Exp-—cha — ch — CooH |
#Ja 3 X P n=:4 1'<i1(a)
lactic Acid : S |
ic Aci optical Isomer = 2 1
mirre%y -
CH3 CHg
I |
He CI =0} HO-C = H
T COOH éOOH
| 0 (v

I | I _!
| | (d)A) pair / Enantiomer pair .

L Teacher’s Signature : ...
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EXpt. NO........cconmnmrmnorms BagelNo-.- e ‘

Ques. 26. What is free radicals ? Discuss its stability.

Sol.| Free radicals =
:'_'_",.—-""'

| - Any species in which carbon atom have an unpaired
'elec’cron is called as free radical. It is formed b3 the
homolﬂhc fission of the bond.

= Radicals are Paro.magnehc and more reactive.

Ex.';_ 'c|-|3 / 'cR3 —>  Steric No.(s) = (3 b|a+olp) '
| HHbT‘ldlSC«L‘[‘an = SP

R.,‘\@ Slnape /Geo = Trlqona{ i

C —_— R P aner.

| |
 Stability order of radicals =
@\ +T group increases the s’cabili’cj of radicals.

; O —I group decreases the stability of radicals.
. ngerconJu.gahon increases the Sfablll‘tj of radicals.

N CHy S
 “tHy < CHy=CH, < C =H_ < CHa—C =
| CHy” CHs
- methyl radical 1° (P) 2°(S) 3°(T)
| 1° (P)

+1 effect increases, sfabili’c3 increases.




@’uf;,}:l Explainm ﬁ;xepomerfc Effect ¢ —

.S/O/Q, mesomeric Effect =

Pola'rfsatim cnf Coxbon — Caxbon ‘

idouble bond due to adjacent grovp, is called as |
megomexic Effect - it is a permanent Effect of |

| _Polavisa’rfon .

0

mesomeric Effec’c operate Alomg the cohjugafed |

_SEjstem (B-71) or (n=7). f‘F Conjugatt'on Break i

mesomeric £ Stop -

mesomeric Effect

|

+m [ +R

_-T

|.
‘
i
[ hen the displacement

|

:rf e awa(«j from -the
| .5Y°“P'

el O )

| | (n-1) C‘,orjug_ation

{

S @

—

[-mI-R |
when  the displacement |
0{ e Towards the 370:1,9-_.

(v iy

(r-11) Corju(?aﬁoh

{

@ h o
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(Quesj.28. What are the three basic components of which
f a computer system is made up of ?

Sol.| A computer system is made up of three basic components :
p e (1) Input Unit  (2) Central Processinﬁ Unit (CPU) (3) Output Unit.

1 InPu.t e @ = .

@ The input unit is used to enter data

and instructions into the computer. |
e It converts the information into a

N IIILIIILLIIL T
o e T 6w G E

| form (binary form) that the computer E Mouse ;

can understand. i i
e Examples : Kegboard, Mouse, Scanner, ! i
‘ Microphone, etc. ; E
| (_____ Scanner Microphone |

2. Central Processing Unit (¢PU)

® The CPU is the brain of the computer. 77777 G4 p——
® It processes the data and instructions '
accordfn3 to the 8|' ven program.
e It controls and coordinates the
activities of all other units.
e It consists of two main parts :
(i) Arithmetic Logic Unit (ALU) — performs ALU
arithmetic and logical operations. | Arithmetic  Controls
(i) Control Unit (CU) — controls the workfng and Logical  the workin
o]c allinits. L-Operattons of all units

3. Outpuf: Unit Output Devices
 The output unit is used to give the

processed result to the user. ;
o It converts the processed data from _
binary form to a form that humans _

can understand. Monitor Printer Speaker
- Examples : Monitor, Printer, Speaker, etc.: _ '
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Ques,

29. Explain the dipole-dipole interaction.

Dipole - Dipole Interaction =

e Dipole-dipole interaction is a type of intermolecular force
of attraction that occurs between permanent dipoles of
polar molecules.

e In a polar molecule, due to difference in eiec’cronegativity,
one end becomes partially positive (8*) and the other end
becomes partfa[!g negative (67), producing a dipole.

® The partially positive end (6*) of one molecule is attracted
towards the partially negative end (87) of a neighbouring
molecule. This electrostatic attraction is called dipole-dipole
interaction.

5* H——Cl 8- @ D

T— Dipole—dipole interaction —T

T —————— ———— —— ———————————————— — ———————— ——— - — - ——

Characteristics :

Examples :

1
2

Occurs only between polar molecules having
permanent dipole moments.

Weaker than covalent and ionic bonds, but
stronger than London dispersion forces.

The strength of dipole-dipole interaction
depends on the magnitude of the dipole moment
and the distance between the molecules.

T e o m——— e — — — — —

HCl molecules

6t & i
HCl molecules show dipole-dipole interaction. H—Cl «------ H—Cl

Other examples: HF, HBr, SO,, H,S, CHaCl, etc. Dipole-dipole interaction
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Structure of Clatharates :

Exémp[es of Clatharates :

130. Explain Clatharates with example.

Clatharates

e Clatharates are inclusion compounds in which molecules
of one substance (guest molecules) are physically trapped
inside the cavities of another substance (host lattice)

without forming a chemical bond.

® The host molecule forms a cage-like structure with
hollow cavities, and small molecules of a suitable size
get trapped inside these cavities.

® The trapped molecules are held by weak van der Waals
forces, so clathrates are non-stoichiometric and can release
the guest molecules easi[g on heating or appiging pressure.

i ——————————————————— o o .

Host lattice Guest molecule
(cage of wafer molecules) (eg CHq.)

Host lattice has a cage-like network
of molecules (generally water or urea).
Guest molecules are enclosed in the
cavity.
No chemical bond is formed between
host and quest molecules.

Clathrate structure of methane

e S —— #

,1.

i A ™

Methane clathrate (Natural ice) 2. Urea clathrate

L

® Methane molecules are tmpped in

the cavities of water molecules.
® Formula : CH;-5.75 H,0
® Occurs naturally in ocean floors f
and permafrost regions. :

Methane clathrate

PN

® Urea forms clathrates with n-alkanes
(e.9. n-hexane, n-heptane).

® Example : Urea - n-hexane

® Used for separation of n-alkanes

from mixtures.

JL n-Hexane (guest)

Urea clathrate with n-hexane

Conclusion :

Clatharates are inclusion compounds i-n which guest molecules a:re
trapped inside the cavities of a host lattice by weak van der Waals forces.

Example : Methane clathrate (CH, - 5.75 H,0) and Urea * n-hexane.
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Ques.31.  Explain the Charge.p Transfer Complexes.

Charge Transfer Complexes :

® A charge transfer complex (or CT complex) is a
molecular complex formed by the association of two
or more molecules in which a fraction of electron charge
is transferred from a donor molecule (electron rich)
to an acceptor molecule (electron deficient).

® It is an electron-donor-acceptor complex, held together
by electrostatic attraction arising from this partial
electron transfer (not by a normal covalent bond).

® The attraction is much weaker than a covalent bond and
is mainly due to van der Waals forces (dipole-dipole,
ion-dipole and dipole-induced dipole forces).

|

=

D+ A — [DF-wARN
D = electron donor A= electron acceptor |
(electron rich) (electron deficient)]

|
I
D + A= (D"—A)=(D—A) |

I I il i
Form I (D—A) contributes most to |
the actual compound. ;

—— e ———— ————— ——— — — — — —

Origin of Colour :

® The electron transfer leads to a new electronic transition (charge-transfer band) in the
visible region of the spectrum. As a result, charge transfer complexes show intense colours.

® These bands are called charge-transfer bands or CT bands and are used in
spectroscopic identification ofg such complexes.

Structure : Examples :

1. Iodine-starch complex :

@ lodine and starch form an intense
purple coloured charge transfer complex. (§
It is widely used for testing starch and | _starch
in identifying counterfeit currency. complex

® The donor and acceptor molecules are
held at a distance of about 3 A (greater
than a normal covalent bond length).

® The m-orbitals of the two molecules

overlap only partially, so the bond is —
weak and non-stoichiometric. These 2. Tetracyanoquinodimethane (TCNQ) complex :

|
|
|
|
|
|
|
|
i
complexes can exist in solids, liquids i ® TCNQ is a strong electron acceptor and
|
|
|
|
~

forms charge transfer complexes with
and even gt donors such as TTF (tetrathiafulvalene).

|
I
|
|
|
1
|
|
|
|
|
|
|
|
|
|
|

Anthracene Picric a;i d Toluene 1,3,5-Trinitrobenzene

(Donor) (Acceptor) (Donor) (Accepto r)

i O
| L)
| "=
z-<: E)— i
)
l
=
S
i
1
=
—
s
-

o —————— e — —

|
I
|
[
|
|
1
|
|
|
|
|
|
|
|
I
|
|
I
|
|
]
I
|
|
|
|
I
b

Conc[u_si_on: Charge transfer complexes are weak, non-stoichiometric, electron-donor-acceptor
complexes characterised by intense colours due to charge transfer bands. They are
important in both inorganic and organic systems and have wide applications.

A
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M Write short note on fac_;forials.

Factorial :
The factorial of a non- negative integer n (written as n!) is the product
of all L positive mtegers from 1 to n.

e e e e e e e e e e e e e —

M s e, o, e e e i s S — o o { —  — — — —— — ——— — ———

By definition, 0! = 1.

_?‘iﬁ? Ee_s_: ___________________________ Eﬁ Values of n! for small n : _\\i

1 4l =1x2x3x4 =24 L 5 |

|2 5l =1x2x3x4x5 =120 [ [ o |

i 3 0! =1 (by definition) Ii 1 j

@ 1! =1 ;fll 2 2 }

E 5 6!=1x2x3x4x5x6—-720 i' 3 6 l\

——————————————————————————————————————— | 4 24 |
Properties of Factorials | 5 120 |

e S A R AR T | 6 720 i

| 1) n! is defined only for non-negative integers i e g sme = UL :

AL E2 3, ) |

@2 0!=1and 1l=1. |

' @ nl=nx(n-1)! for n=1. I

E 4 (n+1)! = (n+1)xn! i

E 5 Factorials grow very rapidly as n increases I

o — S — — i o i i i e S S i S S S S S i i e S - S W St S S " ™ S " Sy — S — — wo—— "y

| ® Used in permutations and combinations.

i ® Used in probability and binomial theorem.

| ® Used in series expansions such as e*, sinx and cosx.

Ik ® Used in many areas of mathematics, physics and computer science.

EF R e ST, ol W T T el G T
Conclusion : | Factorial is a simple but very u:nportant concept in mathematics. .It i
| represents the product of the first n natural numbers and has wide |
L applications in different fields. !

—_——— e e e, —




Ques. 33. Write short note on permutation and combination.

Permutation :

® A permutation is an arrangement of

[ Formula : || Example:
: In J’lOW mang WO-HS can

e e e e e e e e

5
objects in a definite order. ]irn _ ||| 3 students be it ed
® Tt tells us in how many ways r objects || P. = I | Haut ofi3 gtz
can be selected from n objects and I (n-r)! L e,
a.r‘r‘a.nged. { _____________ | S (5=-3)
® The number of permutations of n | where 0<r<n | el 5y 4x3
distinct objects taken r at a time is e — H o
given by : o =00 uals =
Combination : R " Example: )
AT : : ! | In how many ways can
® A combination is a selection of objects |- . i if ;Hsm .
without considering their order. In | Bel citeets front BYetilent ¢
® Tt tells us in how many ways r objects || C rl (n-r)! 5| '
can be chosen from n objects. e C, =
ek , 3 3l(5-3)!
® The number of combinations of n R iare i 2 :
distinct objects taken r at a time is aREE ioe B -2 = Df
e L 320~ 2x1
R T
| Some important cases: — “UExample: Find %P, and C,. i
e Pie— 1 o E _ I —
lg np _ . ne . Permutation : | Combination :
:' | n 3 i n 1 i 6P = I 5(: = e
(3. Pa=nl TG, 2T (61 12 20(6-2)!
i4. “Cr = "Cp—y  (Symmetry property) | i = zﬂ}l = g:?
n n | e ik
(D k= Gk | | - 15

Key differences :

r
|
|
S

Basis Permutation ("P,) Combination ("C,)
Meaning Arrangement of objects Selection of objects
Order Order is important Order is not important
et e - n
Formula P. = e C, = A
Arranging 3 students Choosing 3 students
Example "3 J
s P out of 5 out of 5
. | Permutation and combination are important tools in counting problems.
Conclusion : Permutation is used when the order of arrangement matters, while

combination is used when on[H the selection of objects is considered.

—



Ques. 33. Explain the c_:h_irdlitg. .
Chirality: ‘

Mirror i lationshi
® A molecule is said to be chiral if it is not superimposable on b e

f |

| l

!

its mirror image i Mirror !
— : I CHy | Gy =]

® Such molecules exist in two non-superimposable mirror image | | i l |
forms called enantiomers. i C i C. i

® Chirality usually arises due to the presence of a stereogenic | H*" ‘ e i l > ‘ g |
(asymmetric) carbon atom, i.e. a carbon attached to four | ! B !
different groups. i Br | : r {l

® These mirror image forms have identical physical and chemical | e o Ji=ipm i
properties in achiral environment, but rotate plane-polarised ST T - 3

|
ligh in equal magnitude and opposite directions. f
|

Example :

® Lactic acid (CH;- CH(OH)-COOH) has a chiral carbon atom (marked *)
attached to four different groups - CHs, H, OH and COOH.

® [t exists as two enantiomers, which are non-superimposable mirror images.

R - | e

| | Significance :

| ) 2 | ® Chirality is very important in biological
| “‘--’C\ H /C"c,,, } systems because enantiomers can show
J} H | 0 il I H : different biological activities.

5 ! ® For example, one enantiomer of a drug
i |

l }

may be therapeutic, while the other may
——————————————————————————————————— be inactive or even harmful.




- E\xpfam."tﬁe mtegratton
«.. with example.

Integration :

In’cegraﬁon is a process in calculus which is the reverse
of differentiation. Tt is used to find an original function

(antiderivative) whose derivative is a given function. The
result of integration is called an integral.

Notation :
The integral of a function f(x) is written as

f -J-' (x) dx , where dx represents the variable of integration.

Types of : Integrals :

@ Indefinite Integral - It gives-a.family of functions and
contains an arbitrarg constant (C).

@) Definite In’cegra_{ - It gives a definite numerical value over

a given interval.

Examples :

o e m e - | s = e S e | e e

( Vi \ I
Example 1: . Example 2: | Example 3: | :
| | al
Find [#2dx. | Find [Ldx. | Find [@usgdx |
Y Solution : | Solution : ': Solution : 4: |
2+1 + I
& xzdx = X~ +C (i i N I:: (2x+3)dx :
\ f i | fxdx— Bl € ! ‘{-2xdx+f3dx i
By, ! |
=B 1: ii 2 ( ) TPk l
L ~ ! |
{'. fxzdx=x_+c} f[ f%dx=lnlx[+c!“ X%+ 3% + |
| : | - 1 L (2x+3)dx X +3x+CJi




f/ Explain the differentiation\

.. with example.

-
T ———— " — " —— S — —— — — . — —— —— — —

Differentiation :

Differentiation is a process in calculus which is the reverse
of integration. It is used to find the derivative of a function,
which represents the rate of change of the function with
respect to its independent variable.

~Definition :

If y=f(x) is a function of x, then the derivative of y with
respect to x, denoted by a9 o f'(x), is defined as

dx
dy flx +h) - f(x)
dx h
Notation :

The derivative of a function f(x) is written as f'(x), %% or D(f).

=T

= lim
h-0

Geometric Meaning :

The derivative %% at a point gives the slope of the tangent

to the curve y=f(x) at that point.
Examples :

———— . e o —

Example 1: E Example 2 : }: Example 3 :
Find the derivative of | Find the derivative of || Find the derivative of
fx) = x2. | Tl ="sinx} 1 Fx) = 3xxt 5.
Solution : | Solution : I Solution :
= x2 - (x) =3x+5
5 ff(()) o, J;('?) ) |+ - A2
. | o ode ] - 348, gdld)
e S sl =341 4545
dix?) _ [ dsinx) 1~ s ST
L = 2% I’ | = -cosx},iit d(3;xf5) _ 3

B e St Tt e e s i et S O



~ Walden Inversion %

Walden inversion is the inversion of configuration at a chiral
carbon atom during a nucleophilic substitution reaction, usually
occurring by the Sy2 mechanism.

In this process, the incoming nucleophile attacks the chiral
carbon from the side opposite to the leaving group (backside attack),
which results in the inversion of the spatial arrangement of the
groups around the chiral carbon. This is also called inversion of
configuration or Walden inversion.

Mechanism :

R ——— o o o o o

® The nucleophile approaches the chiral carbon from the side opposite
to the leaving group.

® A transition state is formed in which both the nucleophile and
leaving group are partially bonded.

© The product is formed with inversion of configuration (the spatial

.
I
|
|
|
j
|
I
|
|
| arrangement of groups is reversed).

~Example :
Nucleophilic substitution of (R)-2-bromobutane with hydroxide ion (OH").
CH, CH,
| OH™ |
Hr’(‘:"‘w Br > H\\“"T\OH
C,H; CoHs
(R)-2-bromobutane (S)-2-butanol
(configuration : R) (configuration : S)

~ Conclusion :
. ® Walden inversion results in a change from one enantiomer to the |
other (e.g., R = S or S—R). i
|
|
|
I

|
|
E ® It is a characteristic feature of Sy2 reactions.
|
|

® This occurs due to the backside attack of the nucleophile.
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' Explain the CIP sequence and |
. R/S nomenclature with examples. |

' CIP Sequence (Cahn-Ingold-Prelog sequence) :

The CIP sequence is a set of rules used to assign priority“’_co.
. the groups attached to a chiral (stereogenic) carbon atom.
- It is used to determine the R/S configuration of an

. asgmmetric centre.

Rules for assigning CIP priority :

@ The atom directly attached to the chiral carbon with higher atomic number
gets higher priority.

(@) If the directly attached atoms are the same, compare the next set of atoms
along the chain until a point of difference is found.

(3) Multiple bonds are treated as if the atom is bonded to the equivalent number
of duplicate atoms.

(@) Arrange the groups in decreasing order of priority (1 > 2 > 3 > 4).

QE/S Nomenclaturery —— ‘

@ After assigning the priorities using CIP rules, the molecule is viewed with the lowest
priority group (4) pointing away from the observer (usually shown by a dashed bond).

® If the sequence 1 —> 2 - 3 is clockwise, the conﬁguration is R (from Latin rectus, right).
@ If the sequence 1 -2 — 3 is anticlockwise, the configuration is S (from Latin sinister, left).

p————————=

’

—— e e e e e e e e ——— — e e e e e e e e —— —— ——

f ® Solution : \;
I CH3 Step 1: Assign CIP priorities. 1
| | Br (2-35) > Gy (2-6) > CHy (2-6) > H (Z-1) ||
| LT | Priority order : 1 (Br) > 2 (CjHs) > 3 (CHy) >4 (H). ||
I H ‘ \Br Step 2 : The lowest priority group (H) is already pointing away %
| from the observer (dashed bond). N
I C2H5 Step 3 : Trace the sequence 1 —+2 -3 (Br— C,Hy = CHj). l f
! @ The sequence is clockwise. | E
i . Configuration = R (R)-2-bromobutane |
\

———— e ——— e ————————— e —————— -~

[ Key Points : |

\
|
@ CIP priority depends on atomic number, not on mass. I
@ In case of isotopes, the one with higher mass number gets higher priority. |
@ If there is a tie, compare the next atoms along the chain. |
@ R means rectus (right, clockwise) and S means sinister (left, anticlockwise). I
® The lowest priority group must be pointing away from the observer while determining |
R or S configuration. L

—_—————



[ Explam the maxima and mlnlma_}

Maxima and minima :

Let y=f(x) be a function. To find the maxima or minima, we use the
first and second derivative tests.

A point x =a is a stationary point if —i— O at x=a. We then use

the second derivative to determine whether it is a maximum or minimum.
2

@ If dy =0 and % is negative at x = a, then y is maximum
X

at xua.
2

@ If % =0 and j—x% is positive at x = a, then y is minimum

gl = ar

[Ekample_ 1 (Maximd) H, Find the maximum value of y = 4x - x*.

' Solution : &y
Step 1 : D|fferentia’ce w.rt. x. o T = 4 - 2x
Step 2 : Put ji =0 to find the stationary point. 4-2x=0 = 2x=4 = x=2
Step 3 : Find the second derivative. rjrr_ = -2
2
Step4 : At x=2, j_yz' = -2 which is negative.
X
Hence, y is maximum at x =2,
Step 5 © Find the maximum value. y = 4(2) - (2)2 =8-4=4

Therefore, the maximum value is 4 at x=2.

(Example 2 (Mlmma) ) Find the minimum value of y = x*-6x +5. j

Solution :

Step 1 : D|fferen’tia’ce Wrt % % =2x-6
Step 2 : Put g; 0 to find the stationary point. 2x-6=0 = 2x=6 = x=3
| 5
Step 3 : Find the second derivative. ) =)
X
Step4 : At x=3, jy -2 which is positive.
X
Hence, y is minimum at x = 3.
Step 5 : Find the minimum value. y=(3)"-6(3)+5=9-18+5=-4

Therefore, the minimum value is -4 at x = 3.



(Q.39. [;Explain_f—l{e dipole moment with example.J

Dipole. moment :

The product of magnitude of partial charge developed on any two
covalently bonded atoms and the distance between them is called dipole

moment. > d = distance between two atoms (A or cm)

M = qX d —> q = magnitude of charge on the atoms
(in esu)
It is a vector quantity having both magnitude and direction.
Its unit is Debye (D).

"Unit ;| ) | Direction :
= "Debge (D) ' | The dipole momerjlt s direc’cedi from the | so——>5-
g less electronegative atom (positive end) = H Cl
l Debge = 1x107" esu-cm | towards the more electronegative atom u (HCl)
— ——— —~ : (negative end).
["Rgsultant dipole moment :
When two dipoles are in the same direction (6 = 0°), n H;
the resultant dipole moment is Lo = Ml L > >
MR = M+ [
@ When two dipoles are in opposite direction (6= 180°), My M3
the resultant dipole moment is T (i, > E 2
Mr= M2 = My (M2>H) T
(3 When two dipoles are inclined at an angle 6, the resultant Y -
dipole moment is 8__ = > U
i Hp = M7 + i + 241,41, CoSB T
2 My -~
_Factors affecting dipole moment : |
@ Dipole moment increases with increase in electronegativity difference.
@ It increases with increase in bond length.
@ It depends on the geometry (symmetry) of the molecule.
® Jn symmetrical molecules, the resultant dipole moment may be zero.
Examples : m e
| @ HCl : @ NH, (Trigonal pgmmidal): @ NF; (Tfigonal pgrumidal):
o — oo N.
¥ gl /lil Tu Ll lu
i B H Fe F
Non-zero dipole moment . Resultant dipole moment is
jf,te to electronegativity RBSu!tant dipole moment smaller than NH, because F
ifference. is non-zero (u#0) is more_electronegative (e, < pyy)



Draw the molecular orbital energy
diagram of O, molecule and ex%
PGP ShicLRTaReREY,

Unt roductlon

Each oxygen atom (Z 8) has ’che electromc conftgumtton 1s° 25 :Zp"r
In O, molecule, the 1s and 2s orbitals form bonding and antibonding molecular orbitals

leveﬂ

ain its |

|
l

which are completely filled and do not affect the magnetic property.

2]

@

O

@ For O
Wi

| Os < 025 < Oy, < Ta2p, =

Tapy < T2pe.

. (and F,), the energy order of Zp molecula.r orbitals is:

I e e )

@olecular orbital energy level diagram of 0, : |
Molecu[ar orbitals of 02

(Conclusmn J

e

o

" Atomic orbitals |

Bond order =

I

i N
|

Nb = number of electrons in bondmg

MOs = 10

EElectromc conflguro.tton of 0,: ]

(Nb i Na.)
(10 - 6)
(4)

N, = number of electrons in antibonding

MOS‘6

A S "
\

i 0, : (02s)° (0’ *25)* (02p,)° _(?I’ZPX)
[Bond order . )

o

o
o

O
@

A
of O (left) oy o*2p
2p (4 electrons) ; :,« 11 =11 }
e 2o Ton
2 2oy 2 | LU
i 2px ZP
Energy ! P i 025
) o
25 (2 electrons) T AT ot
i
2s e TVL Qg -~

2

O, has two unpaired electrons in the degenerate
antibonding molecular orbitals 7%, and T*2py:

(two

unpatred

electrons)|

s
a— P4
e e

T_Magﬁetic property 2

The magnetlc behaviour of 0, is determined by the 2p molecular orbitals.

" A_tbmif_; orbit_c;ls "

L of O (right)

2p (4 electrons)

02

S=am R |

= * ¥ !
ey ey

=

1

t

t

2Px

2s (2 electrons)

2py

T

Therefore, O, is paramagnetic.

The unpaired electrons are parallel and occupy separate

degenerate orbitals (Hund’s rule).

This makes O, attracted by an external magnetic field.
In contrast, N, has all electrons paired and is

diamagnetic.

2s

(29 (n%5)' (%) (0 )

2p,

i

|

0, has bond order 2 and is paramagnetic due to two unpaired electrons
in 7%, and 7* 2py molecular orbitals.




Qﬁ” (dhﬁ;;w— the molecular orbital ener y level T&
diagram of N, molecule and ex qain its | o)
% | magnetic property and bond orcﬁ*.r. JI ,,-:j‘

e

LIntroduction \
@ Each nitrogen atom (Z =7) has the electronic configuration 1s* 2¢* 2p3.
@ In N, molecule, 1s and 2s orbitals form bonding and antibonding molecular orbitals

which are completely filled and do not affect the magnetic property.
@ For N, (and molecules up to N,), the order of 2p molecular orbitals is :

¥ * ¥ *

—_—

Molecular orbital _energg -[eve_l diagram of N, : |

=

K

Atomic orbitals - | Molecular orbitals of N, Atomic orbitals
of N (left) 1 A o*2p, of N (right)
/, l\‘\
2p (3 electrons) /:/" -u\:\\ 2p (3 electrons)
| * * S,
T[T+ ™= ™m0
‘\\ e 0" —Eal ¥
2pc  2py  2p, 1 | o2 2pc 2py  2p,
Energy S T L TR
Mapx  T2py
2s (2 electrons) 1 4| 0% 2s (2 electrons)
Wi s, % e 1
25 ‘--‘“‘____. Tl 0-25 . 25

[Electronic configuration of N, 3] :

f \

N, : (szs)2 (0"25).2 (szx)z (71"293)2 (Cf?.pz)z

@agpg_ty_: property j Bond order :

L
. @ All the electrons in N, molecule Bond order = .:_ (Ny = Ng)
i are paired in the molecular = = (10~ 4)
| orbitals. ns % (6)
3

@ Therefore, N, is diamagnetic } =
|

(i.e., not attracted bH an external | Ny = num.ber of electrons in bonding MOs = 10 "

ma.gnetic field). Ng = number of electrons in antibonding MOs = 4 |

\

' [Con‘:llﬁi-on J N, has bond order 3 and is diamagnetic as all the

electrons are paired.




I ‘E;l;l;n: %l_w;#-f:o;r;\;tl_;;l;{;g; ik e*xo.*r;\p-le.. “
: i - —
T ghdvge J—————————

in a molecule would have if all of the atoms have same

nearlg electronegativitg.

{

O

(
FC = Total no. of outermost €™ in free state — No. of lone pair e7s
, - -% (Total no. of bonded ¢”s)

/@ O3 @

@ 0 ®
.o/..\o.
Ol 0O
@ Formal charge on O, :
FC for 0, = 6-4 - 2 x4
— 6-*4——2 :g

e e I L _,_W".\'

@ .Formo.!_ charge on O, :
FC for Q5 = 6“2——%4(6
S h T SR




v v" 1 Explain the VSEPR theory with example
L o-f CH4, NH3~ and Hzo

( VSEPR Theory : |

i the bond a.ng[e
(Examples j

' @ VSEPR stands for Valence Shell Electron Patr Repulsaon ’cheorg [Order of repul swn

| @ It states that the electron pairs (bondmg or lone patrs) around | [
| a central atom repel each other and arrange themselves as far |
apart as possible to minimize repulsion.
| @ The shape of a molecule depends on the number of bonding pairs |

and lone pairs around the central atom.
- @ Lone pairs repel more strongly than bonding pairs, so they reduce

—

Bond pair — Bond pair

Lone pair — Lone pair
>

Lone pair — Bond pair
>

=

Molecule CH4 NH;
H L X
Lewis | N —
structure H=—€ —H H I\|] H
| H
H
Total electron 4 bonding pairs ) bond[ng pairs
pairs (around O lone pair 1 lone pair
central atom) (total = 4) (total = 4)
Electron pair Tetrahedral Tetrahedral

geometry (4 electron pairs) (4 electron pairs)
Molecular
shape
Tefrahdral Trigonal pyramidal ‘
Bond angle 109 5° ~ 107°

(less than 109.?")_

H,0

H—O0—H

2 bonding pairs
2 lone pairs

(total = 4)

Tetrahedral
(4 electron pairs)

Bent (Angular)

~ 104.5°
(less than 107°)

[ Conclusion :}

e

® All the three molecules (CHs, NH; and H,0) have tetrahedral electron pair

geometry because each has 4 electron pairs around the central atom.

@® The actual molecular shape and bond angle differ due to the number of lone pairs.
Lone pairs cause greater repulsion and reduce the bond angle.

=




