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Mg, Cs, Pd: are examples of metals + Jleo
Si, As, Sh: are examples of semi-metals (metalloids) o L .\
e RS
Cl, I, N: are examples of non-metals -
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Alomic numbse 1 2

M, Due to electrostatic forces between opp051te cha:rges (metal@ z/U’ ,naw "

nonmetal) Ex. (gl— O) bond R 04,_5,,.‘ 5

\ Nol-&-‘-—l
o @ Mdat="

{

,c'r‘,vjf,\",‘:’j L 2
P S Sh ing of electrons between two atoms (nonmetal + nonmetal) ;
EX. E/-C) bond

%\
X

In metals where each aton@onded to several atoms and bonding
electrons move freely around them (metal + metal) Ex.: (Fe —Fe) bond

Valence Electrons 3<%, <3\»35)!
The outer shell (valence shell) electrons (that participate in chemical

bond
o1 lng) N %(8 @
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Valence Electrons =~
Group e configuration #of valence e ™
G s &
2A ns? 2 62 -
3A ns? np! .
an ns2 np? AN
5A ns? np3 B
6A ns? np* 6
TA ns? np® T

| %

Atoms tend to gain, lose, or share electrons until they are surrounded
by 8 valence electrons (noble gas configuration)

Na: [Ne] 3s' - Na*? [Ne] los
Cl: [Ne] 3s23p? : .. CI [Ne]"""Ssz'-_;_spﬁ «(gain
ol Nep3s23p " g g (Shar®

S———sd sy

e
i

§ vt T S o
I s chite et Lo 6 i..\?“ ) e
| e el Sl A ¥ ) ¢
o ...,:'i Jee @ g@ﬁ

£y

lvaias
) J’%"‘ " X
| AL A T

A

3Nn7



jgadll auagalal

Aralally Aewighty Adali Ol saseit 2. O laalad) QMMQ’IJLMU Blilwe Ol y9a
0785706008 : st 078 5706006 : Hlas

o Ve i

) ) Tonic Size (Radius)
Tons
_ A
Vs hY
 Cation Anion
(+ve) (-ve)
K* cl-
Note: e

® Cation Smallg?)sme than its neuTr'aI a‘rom \k > K*\(more attraction)

n

© Anion Large.r- size than its neuTraI aTom e zCI (more repulsion)

mimnunn

Ex. Arr the following i(ifi‘ i order to decreasmg jonic radius? ﬁ

SIS Nt Mg ca

VB J’)\ P -
25 K5 >Ca™> F“>Na >M |
Since same charge we go to atomu: radlus (K >Na & Ca > Mg)
. u’/

1

Ex. range the fo];towmg jons in order to decreasing ionic radius?
FO@ Na' Mg? o Al®

P roNe> Na>MP> D\

417
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Electrostatic attraction between catlonsUe) &@%
NE e e

12222 3! 122822 3@2- I 19 2:23p¢ 182 LJZ;;*E:? 3

How Strong is the Ionic Bond?
Strength measured by the lattice energy of the ionic compound.
b o

b

Energy rlred to completely separatmg one mole of a solid ionic

compound into gaseous ions.

NaCl(S) = Na+(g) + Cll;(g)

For the lattic energy we can make
RIS Cu
comparison ionic compound by:

P ;§Q+E
AP

7 A

Where, Q+ , Q- : ionic charges s @ , T : ionic radius (see
CH.8), k:constant ,J/n;zyﬂ/

J"C/ ~.
; .] ”;v*’{/l A j) .
. use || ionic charge—> Lattiag Energy

9‘_“ ﬂ ionic size —> ﬂ Lattice Energy &/
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k¥ Jonic Charge effect more than ionic radius.
Ex. Arrange the following in order of decreasing lattice energy?

i\ ALQUSOUR
=\ ACADEMY

KCl CuO F@Clg, CI’203
AK%S“ T b |
CQ’ 20 O Fe™ 3CL 20?30 7

Q=2 4T (3 Hel)=(6) (2x+3,3x2)=12

Since, Q is different we can arrange without looking fo | J ; /)v
BT Cr,05 > FeCl;>CuO>KCI— J R

SRS
** Cations (+ve): Within a series of co_gqmds that have the same
anion but different cations, 1 Y

Lattice¢ ener mcreases as the catl decreases t"-z.eate—*:

Ex. Comparing LiF, NaF, ";.é‘aﬁen size ordelj K?> Na* @

Since, Q is same we compare d; since K larger size than Na than ~

So lattice energies order (d 1nverse1y proportional to E.L): &/ o ot

>>>>> LiF>NaF>KF {jf"’ a2 (B) wipzr Pl
A STL e A

#% Apion (-ve): Within a series of compounds that have the same -

cation but different anions, %
Lattice energy increases as anion size decreases "

Ex. Comparing LiF, LiCl, LiBr, Lil, anion size follows the order r
> Br > CI' > F so lattice energies follow the reverse order LiF > LiCl
> LiBr > Lil

6/17
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2,51

Al |
Ex. Which has the larger Jattice e NaCl or CsI?
Since, Na* smaller than Cs" & CI than I the distance-between

S alleg
ions is. smaller in NaCl than inC Csl —-_—d NaCl has larger Lattice
Energy Gl > |

@ Arrange the following in order of mcreasmg lattice energy‘?
Mgk Scks LiF \ Q TS .
L1F < Mng -

One of the following has the hlghest Ela;;tlce QeLnJergy
sy’ €Y, ..":E':O’ >4 KCI

R

Two atoms in a molecule share a pair of ¢ (one ¢” from each atom)

Gl + Sl = = QIIGI

“~ lone pairs
8e Be
single covalent bond

Single bond

NH3 molecule:

BB e > 2 EEE -
.i_:-i\_ :E: :E:

ity = 717
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Double bond
o+ G 9 - guc=@ = Q=C}=Q
double bond
4 shared €
Triple bond
e o+ N o NN 2 GNENG
triple bond
6 shared e
Note:

As the number of shared e between the two atoms increases bond bond
strength increases & ength decreases

.;))\

Bond Strength:

= —

"I"-r_i-ple > double > single

A

Bond Length: Jo¥
R {

Triple < double < single

Q. Number of single covalent bonds must Magnesium (Mg) form
to complete octet is: |

2 1 b)2 03 d) 4

J 7 C//)
@ h\:m !\ /x),/ O

» Y U 7
§ f ,' | 8/17 | ;_i\ (\‘:. J)/)/
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Clz e =2 oovalent Bond > shared equally (nonfpolar) o h (‘ § T
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The abﬂ_lgy of atom to atlxact(jtoward itself in a chemical bond o,

I.f

HCle - not eqyally shared between H and Cl atoms. (iue) dlfLence

'''''' ey v il

=

in Electronegativity . S - e TR <
Y o _sda=-2 o c\, . Al

_/“_‘!‘BE\ ]‘\_'““\)I ' 7 o S C{ " T

cr Cl  non-polar (No d|ffer'e.nce inE. N) . it

o o qqp-’_)"f Q&L"”‘*J C““‘!r"’)/@/ _

H \EL) polar (difference i,,h;E_:.N_-')

e i PR

NOLS;L,}@&\ S \s\
“If difference in E N.
7/ >j >>>>>>> 01110 Bo (
(22 Perpers Covalent polar
= 0 ST Covalent Non—polar

Ex.: What is the type of bond between X = 1.2, Y=28? =
Ans.: | ) \‘L:ﬁ* o
2.8 - 1.2 =1.6 >>> Covalent polar bond

g{f l%i\\ 6\

EZ;) IR I\"—.I1 __6_)

)
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_ eher
increase E.N . il o)
= v -3 90> v
_. s b g
a4 NN A = Eamr-s
Z_ i ) ) - 9
wi -- e oy
Q | $B 4B ‘ﬂl hl{ '.'H |--—sn—-1__ 14 .'!Il ¢ . 'y
9 &
g
Q)
=
Q
£
L)
NOte “CP o Lt o ,,61 Iyl C_.)J@ L5 Un ’:'\Jh"’“--’
- As atoms far away each to other i Ing Qgrlodl.c tablé'they are more
P_olar ecause differepce in E.N _becomes larger | ey
-ﬂk-:,—:;,,-s.!s, L).e JJ&)__,Q\‘ Mlﬂl ;/ % Uf"li]

Q. Which is the highest/ polarlg 3 5 %% o 5 T
25 C-S 25 «5CEY %gBrNgE;é>@j Tl

7 Q. The most\polar covaleﬁt’bon@ would form in which of these
pairs:

“a) AL b)P 01 o) sl-cr 1 d)o-
"rﬂ)"‘ ‘,r' £ g\ | .; ‘ L-_F-_d”{ : I‘. —5‘6 w
\ \J d |i}‘] B } 5
NE=
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: by i Ly
A _general @g_ thod of drawing electr electron-dot structures that works for

any compound is to use the followmg steps:

gy g urr, o T

G = t" J} &5

Step L 1, ST SO LY Sl i R TRN TP ©
Fmd thg total number of valence electrons for all atoms in the
molcculc Add one addltlonal elcctron 5)1' cac&i negatwe charge in an

o e 1 L\_\—

anion & sub%ct one electron for each positive charge in a cation.

""’ ’;}‘] """" ‘_‘:—'_.) r.__ A ._-"’ J—-’J

Ex.: Draw lewis structure for NI‘g
The total valence electrons is 26 (5 from N & 7 from each of 3 F)

PR l"*

Jr"s
5 s : .S ¥ 4
Step 2. .~/ ud S 5oy /\/][- ¢ -\) Wf}w/ E{m v 2 )6/ 7

Write the @keleton structur% of thé comyomd 2N

T ¥ Ld___.ﬂ{;':.

- Put least E. N. as central atom & surrou:nd with other atoms |

W H/&Eatoms Wlll alWays be outer atcms

~ &N 7 3

v

N =5
>>> make one bond to sulfur, wh1ch occurs as the central atom

Step 3.

. Subtract the number of valence electrons used in bonding from the
total number calculated in step 1 to find the number that remain.
Assign as many of v of these remaining electrons as necessary to the

11/17
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terminal atoms (other than H) so that each has an octet. In NF3, 8 of
76 total valence electrons are used in covalent bonding >>>>{f26/ -8 =
18 24 es of 26 are assigned to 3-F atoms to reach an octet
configuration for each:

v ey % \",.,-__ Yor gl st
By Sy i fl\l-"—F -
T E R _ l e
_____.,--) T F:
Step 4.

- If unassigned electrons remain after step 3, place them on the central
atom, : : S
In NF; 24 of 26 €’s have beenf'@;iéj;éﬁed,léa\kigg the final 2 to be placed
on the central N atom .

If no unassigned elecirons remain after step 3 but the central atom
- 'does not yet_have an octet, use one Or ‘more lone pairs of electrons

£a s

" from a neighboring atom to form “w“multiple bond (either double or
~ triple). O, G, N, & S often form multiple bonds. -

P E— el s -
dl f R R
. | . o foyy *
ez = o , O M/(@k Q)Q
N =

12/17
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Ex. Draw Lewis structure for PCl;

\ria
valenceer 1 (5)+3(7) X@6e) < L
in structure = 24 e- g 3%
T N O
Short by 2 e, l o
:p —CI

add to central

Check octets -ClI

Q. Give the Lewis structure for the following:

&) HQ,S

YNO; (Hint: add one electron to The valence)
Ans.: £

A

A) H B) : NEN

.,

. ||
e { S 5 ) D). H—Cc=:

b) N,
d) HCN

+Q. The Lewis structure for, Cl0Os5, have --- siggl\e bonds, and ----

double bond(s) L

A)3,1 B)3,0 AC) 241 .-

\

13/17
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1- Less than octet

H 2 electrons (1 bond) H-G):

Be 4 electrons (2 bonds) :¢1-Be-Gl:

B Gelectrons (3bonds)  EF

2- More than octet (expanded octet)
Elements in the 3" period or higher can

" have more than 8 ¢ (expanded octet)‘;due

to empty orbltals |

,'r'll‘ s ll,u‘-{; n:3
B :{fl: )
i . cl: n=4
¢—pPLs
|\(_:,l:
s n=5
3- Odd number of electrons n=6
NO 11 e ' N=0 ,\"x_ © N=0 /
ClO, 19 e O Cl—(_) :g—(.';_i— o]
o—C1—0:

Ex. Draw the Lewis structure for the following molecules?
a) BeCl, b) BH; ¢) NO, - d) I
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N =

Ans.:

H

7 B) H—B—H

@@”NZQ (@5 [ : I*—I‘-“I]

he Lewis dot structure of HCN (H bonded to C):
a) Gives C one nonbonding palr ,@ s
b) Gives H one nonbonding pair
c¢) Gives Ctwo nonbonding pairs .
d) Gives N one nonbonding pair ¢
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Q1.The most polar covalent bond would form in which of these pairs:
A) C-F b) N-F c) CLF d) O-F
2) Whlch of these atoms is the least electronegatlveV

) cs) b) Li Y d).As

Q3.In which of these pairs of atoms would the bond have the greatest percent
Eomc _ haracter (i.e., most polar)?. § -

a) O-F BYNF ) 3 o c) C-F d)CI-F

Q4.In which of the following molecule the Icarbonl-carbon distance shorter:

—

a) H2C=CH2 - p).H3C-CH3:
¢) H3C-CH2-CH3 ad){ C=C-H

Q thh one of the following bonds would be the most polar:
Na-S b) P-S c¢) C-F d) Si-Cl

Q6.0f the bonds C-N, C=N and C=N, the C-N [ bond is

trongest/ shortest > strongest/ longest
eakest/ longest d) weakest/ shortest

16/17
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Questions

Answer
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