





oTd 1 AT &1 & 3{fekeh YA (Atoms) 3TUH H Tgd & difcb d fRke
(stable) &of Adb, dl 3oicb &t il § AT HTHHOT (force or

attraction) go1dl 8, 3d eIETAfAA® &€ (Chemical Bond) Hhgd ¢l

3712 54 Tigal ol I ufdsdT (process) o1 TERIfetes HAluTel (Chemical
Bonding) &d &l

When two or more atoms come together to become stable,
the force or attraction that holds them together is called

a chemical bond.

The entire process of their combination is called chemical

bonding.



l.lonic Bond - 3TIfoidh g€
2.Covalent Bond — A& JIAD T¢I
3.Coordinate Bond — A9 T¢J
4.Metallic Bond — &Tfcdd g€/

5.Hydrogen Bond - HERGEKGE]

6.Van der Waals Forces — dof 8¢ dlcd dcb

Biological Molecules

7.Peptide Bond — U®I3s §¢ (Biomolecules )

8.Disulfide Bond — fsdch1se d¢ (Proteins &)

9.n (pi) and o (sigma) bonds - Ig Covalent bond & types &

10.Dipole-Dipole, London Forces — T Van der Waals & 3i{ce & 3Td 8



3mafate ¢ (lonic Bond)

Electrovalent Bond (S agldae d¢i)

Heteropolar Bond (fawarg[dta d¢r)

Coulombic Bond (FaIfddd d¢I)
Electrostatic Bond (@fd w=ifd d¢r)

Polar Bond (g[d 9¢)

Non-directional Bond (3if22r <)

Primary Valence Bond (WTAfA® HAATGTHdT d¢1) . T

electrostatic force



1. Electrovalent Bond (FSagIdoe d¢f)
HdA Tl SSAATS BT AT ATST GHeT ST

This name is used because the bond is formed by the transfer of electrons, based on valency.

d sHagIddC ST Bl ATdT & ddlfch Ig d¢f HAteTahdT (valency) o 3MTeTE U2 SSaglel & HTelel-Uelsl & doldl &l



2. Heteropolar Bond (fawarg[dta d¢r)

The bond formed between atoms having different electronegativities is heteropolar.
oTd Gl Y] foioich! fafdauneAsdd (electronegativity) 3(c591- 3597 Eldl &, §¢/ §oiTd & di 3 favare[dla §¢f hgd &l
Example: Na* and CI- — charges are opposite — polarity gld] el

Used in: Advanced level chemistry and molecular polarity discussions.




3. Coulombic Bond (F5Ifeed d¢l)

Named after Coulomb's Law, as the bond is formed by electrostatic force between oppositely charged ions.

Sd Pposled &b fATA & 3{TeTE U2 Coulombic Bond TET HTdT g ddiifds 141 faUdia 3iael ares 3mdeil & dtd fadgd Rifded § gidr g



4. Electrostatic Bond (dz[d =fd® d¢r)

Another name highlighting that the bond is due to electrostatic attraction only.

S ST Hgl HATdT & TIfch Tg d¢f dhdes Tl &b ST ATHHOT §6 UL 3MMeMed EldT & — o fb sharing T overlapping U2l



5. Polar Bond (g[dta d¢r)

Since ionic compounds have positive and negative poles, they are called polar.
Rifas 3MAfeich ANfIThl A el e FUMHD §d g1d &, Sog dhafl-haft polar compounds HEI HATAT &

Polar bond usually refers to covalent with polarity, but ionic bonds are fully polar.



6. Non-directional Bond (3ife2r <)

lonic bonds do not have a fixed direction (unlike covalent bonds).
3(Tfeich d¢f ohl pig fafdd féem stél gidt, safoT sa siféer d¢r oft g1 Trar 8|

In structural chemistry to compare with directional covalent bonds.



Properties of lonic Bond

J ® |

d¢[ & JoTerH



1. High Melting and Boiling Points

lonic compounds have very strong electrostatic forces between ions, so a lot of energy is required to break them.

3T foich ANITehl a1 eleTdel 3 ZRUMICT Wb did §gd TuTgd 3HTHHUT gc5 EIdT &, SHTGT Sog fUeeTel IT JaTe3al & fST dTgd vdrel Hulf
Bl

Example: NaCl melts at ~1074°C



COMPOUND NAME FORMULA MELTING POINT h12UT (REASON)
AMMONIUM CHLORIDE NH.CL ~338°C EN GRS I MES NH,* 2T 312 goohT 3TdeT &
SILVER NITRATE AGNO; ~212°C fadede ollsge NO.~ T3S &, A LATTICE SolTdl &
LITHIUM IODIDE LI ~446°C fosfeIaat 3Maerss - 9§ 8T 8ldl &, WEAK FORCE
CESIUM CHLORIDE CSCL ~B45°C e deT Folerss CS* 9gd 981 3Tl §
31TSt & + UTATAHTTST glol & LATTICE
LEAD(11) NITRATE PB(NO3), ~470°C GINE | T

HAIL




2. Solid and Hard at Room Temperature

lonic compounds are usually hard, solid, and crystalline at room temperature.

HIfoTd IR ATATRIA: S b AUl UL 3Id, hole 3T Thich I gid &l

Reason: Crystalline lattice structure

Compound Name Formula English Nature f%a‘h'lqsf?r
Sodium Chloride NaCl Hard, crystalline salt G A TV RS B )
Magnesium Oxide MgO Very hard white solid HAd Hole WG old
Calcium Fluoride CaF, White crystalline mineral Wb fohee T Tfotd
Potassium Bromide KBr Crystalline solid fohee ! o1 Iifitah
Barium Sulfate BaSO, Dense and crystalline goll 312 fhe a1




3. Brittle Nature (3{31edr)

lonic solids are brittle — they shatter when force is applied.
3Tafeich TNTh I Ed & — Uile & JTgel Ue g uiid &l

Reason: Shifting layers bring like charges together — repulsion — break




4. Soluble in Water (1T fdaTa®! A gosorefis)

Most ionic compounds are soluble in polar solvents like water.
3ifefehde 3TAfoich Tl gt faar I (Wd Utefl) & g drd 8l

Reason: Water molecules surround and pull apart the ions.

Compound Name Formula Solubility in Water
Barium Sulfate BaSO, dfedd Ache ¥ Insoluble T2 & 3T EldT &, UTofl & oTgl YosdT
Lead(ll) Chloride PbCI, T FoIerss ¥ Sparingly soluble oNST SEA ISAE, deid
3rgcsorefies
Silver Chloride AgCI P ¢ Insoluble UTef & o7&l godl, T o1e dalldl &
Calcium Sulfate Caso, HicRIH Heho ¢ slightly soluble /TST T3l &, ohfdbol YUl &4 & oTg!
Mercury(l) Chloride Hg,Cl, Aehl(I) TFHILISs % Insoluble faSeaT, 3¢ UTefl & 3recsateftes T e




5. Electrical Conductivity (in molten or aqueous state)

N
lonic compounds do not conduct electricity in solid state but conduct in molten —!

| ]
or solution form. Lﬁ:{ _ ""E—JL? i
3foicd ANTh SId Al H fag[d oTal T3Td ofdbel gd AT vies fachdel A 3 UTch b gld &l

Reason: [ons are free to move in liquid/solution. Water with Distilled
Compound Name | Formula Solubility Conductivity Car4y]

Mercury(l) 3¢ Does NOT . .

, Hg,Cl, | dALHI(l) FAILES v Soluble g UToft A 3Tl STl dalldl
Chloride conduct
Acetic CHCOOH v Solub A Weak conductor | ST E =
oluble eak conductor .

Acid (molecular) : (fTeam) 3(TIoTol oTgl i

X Very slightly X Practically no

Barium Sulfate BaSO, dfdddt dothe go5dl & olel ol &

soluble conductivity

g Tfatch TIfIds oTel, ue o
ISt & enfde far ATdT 8

Glucose (CeH1205)  TxahIuT (Rrehe) v Soluble ¥ No conductivity




A Covalent Bond is formed by mutual sharing of electrons between two atoms to achieve stability, mostly between

non-metalils.

Aediorie a8 2t yeaulsit & dia sdagieh & 3mudt ATe Heal & otdl &, aifds @ fke €1 & - Ig ardreaa: Aengsil & i«

dofdT 2l



1. Single Covalent Bond (THho AgHATTAD S¢)

A bond formed by sharing one pair (2 electrons) between two atoms.

oTd &1 GEATU] HTTH A TP Shagiel gIHA (2 sohaglel) AT hed &, dd Th® Heddlold a¢f doldl &l



1. Single Covalent Bond (THho AgHATTAD S¢)

A bond formed by sharing one pair (2 electrons) between two atoms.

oTd &1 GEATU] HTTH A TP Shagiel gIHA (2 sohaglel) AT hed &, dd Th® Heddlold a¢f doldl &l



2. Double Covalent Bond (gt Fg&dicis d¢1)

A bond formed by sharing two pairs (4 electrons) between two atoms.

oTd G UeHATU] &1 Shaelol Gilg (4 SSarilel) TSl hed g, dd gdid ¢ FoldT &l

Molecule Bond Structure
0O, 0=0 Double bond between O atoms
CO, 0O=C=0 Two double bonds

CyHg4 H>C=CH, Double bond between C atoms



2. Double Covalent Bond (gt Fg&dicis d¢1)

A bond formed by sharing two pairs (4 electrons) between two atoms.

oTd G UZAT] &1 sl olls (4 Shaelel) TSl ohed ¢, dd gdid a8 FoidT &

Number of shared

4 electrons (2 pairs) 4 gcdarglol (2 Tls)

electrons
Stronger than single |
Bond strength Chos g8 & 3Ifeeh ATgd
bond
Shorter than single |
Bond length Cho g€ & BICT

bond

Bond type Sigma (o) + Pi () Tb o 3 TDH n§el




3. Triple Covalent Bond (Ada Ag&dlcTe d¢)

Formed by sharing three pairs (6 electrons) between two atoms.

oTd €1 U] 3HTUH & et shaglel vils (6 Shaglel) ATl hd &, dd Adid deddITed g€ doldl &l

Feature
Number of shared electrons 6 electrons (3 pairs) 6 Sovaglol (3 Uils)
Bond strength Strongest among all covalent bonds doft TEHATAD defif A T AAoIdd
Bond length Shortest bond length ddd Blcl §¢ &dls
Bond type 1 sigma (o) + 2 pi (1) bonds 1 f89dAT 3lg 2 UTE §¢




S.No.

Molecular Formula

Molecule Name

Structure Type

N, Nitrogen N=N (Triple Bond) ¢l SITgg ool USIU] 3 S3aglol uilg &Tsll dhed &
HCN Hydrogen Cyanide H-C=N glssluial 312 silaglulel & &id el gIeT triple bond
Gl dbldel & i triple bond 3{1¢ el & Th-Tdb H
C.H, Acetylene [ Ethyne H-C=C-H
uisl
co (partial triple) | Carbon M de (CO) C=0 PIdal 31 3TarefioTel A 2 shared + 1 coordinate
4 arbon Monoxide
I P (with lone pair) bond EIAT &
5] CN- Cyanide lon C=N- hIde 31T ATggIutel & &I triple bond EldT 8




Property Single Bond Double Bond Triple Bond
No. (3101) CLRED), (gfta Ser) @dta ge)
Electron pairs shared 1 pair (2 electrons) 2 pairs (4 electrons) 3 pairs (6 electrons)
= TSI fahT ITC Sdagiol Id IR XIS XIS
Bond strength Weakest Moderate Strongest
= ¢ bt AN a9d HA A a9d 3ifeldh
Bond length Longest Medium Shortest
= def ol aTs LRSS HE d9d Blel
Bond type
(4 | lo (SingI) bond 10+ 1 m(pi) bond 10+2m (pi) bonds
d¢ DI Yhld
Flexibility
5 Most flexible Less flexible Very rigid

GRICILE




Property Single Bond Double Bond Triple Bond
No. (3101) CLED), (gdta ¢1) @dta qe)
Rotation possible?
6] | Yes Restricted Not possible
oRIT E[ATd EHd &2
Polarity Can be polar/non-
Can be polar/non-polar Often polar
e[ tdr polar
Examples
H,, Clz, CH,4, NH3 O,, CO,, C,H, N2, HCN, C,H,
Visual Representation
9] | A-B A=B A=B
clcdall
Common atoms involved
H, Cl, C,N,O C,O,N C, N

cdldlod YeHIU]




Properties of Covalent Compounds

F TNDBI & IuTerat

- €,



1. Physical State (efifdes 3ra=im)

Most covalent compounds are found as gases, liquids, or soft solids at room temperature.
3ifefhde AgATAD Tl chaTd o dTUdiTel Ue I, AL AT HBIAH SIH /a1 31 UTC A1d &l

Example: H,0 (liquid), CO, (gas), I, (soft solid)



2. Melting and Boiling Point (3Tc56lTes 311 adeTidh)
They usually have low melting and boiling points due to weak

iIntermolecular forces.
golch] IThelich 3{e FaUcTich B Eidl &, Tlfdb U3 & ot §c5
HAARE gid &l

Example: CH, melts at —182°C



2. Melting and Boiling Point (3Tc5eTTes 3{1 ddeTidh)

Compound Type Melting Point Reason
3D strong
Covalent
Diamond >3550°C covalent
Network Solid
bonds
Covalent Strong Si—0O
SiO, ~1700°C
Network Solid network
Layered Strong in-
Graphite ~3600°C

Covalent Solid

plane bonding




3. Electrical Conductivity (faz[d drcsbdl)

Covalent compounds do not conduct electricity in solid or molten state, as they have no free ions.
J fadga o1 ddTcsel o1l ded, Tl Soldl Ich 3Tl Tl gid|

Exception: Some polar covalent compounds ionize in water (e.g., HCI)



3. Electrical Conductivity (faz[d drcsbdl)

Covalent compounds do not conduct electricity in solid or molten state, as they have no free ions.

J faAfa BT HATHel TEl dbed, Tifch Soldl Hch 3Tl oTal gid|

Compound

Type

In Pure State

In Water

Hindi Description

Hydrogen
Chloride (HCI)

Polar Covalent

X Non-conductor

Yes

Oreft & H* 3¢ CI- & AIfad eldaT 8

Polar Covalent

Yes

Ammonia (NH;) % No UTeft A 3{ifelds &U & HTdfold gidi &
(weak base) (forms NH,*, OH")
Sulphuric Acid Yes guf &U & 3HTIfold gldbe H* 3112 SO,2 Folidl
Polar Covalent X No
(HZSO4) (strong electrolyte) 3
Nitric Acid (HNO;)| Polar Covalent X No Yes H* 3flg NO,~ A gedT g
Acetic Acid ,
Polar Covalent ¢ No A Weakly conducts | 3ifeles &0 & 3idfeid gidr € (weak acid)

(CH,COOH)




solubility (fdaasteftesar)

They are generally soluble in organic solvents (like benzene, ether), and insoluble in water (unless polar).
J dTdATedd: Bldlote fABRI®! i gosoiefics gld € 3¢ s A oTdl godd, vid dob fob g ¢[dfia o1 &l

Example: Sugar (polor covalent) dissolves in water



5. Non-Polar Covalent Bond (3tU&¢ dgdAGI®H d¢)

Formed when electrons are shared equally between atoms having same or nearly same electronegativity.
G@’ETWWNWIWW@WW% 371 S atIel Selae ATST dhed &, dd HUloHe deddldd d¢l Joldl 8l

Characteristics:

‘No partial charges

Symmetrical electron distribution



5. Non-Polar Covalent Bond (3tU&¢ dgdAGI®H d¢)

Formed when electrons are shared equally between atoms having same or nearly same electronegativity.
G@’ETWWNWIWW@WW% 371 S atIel Selae ATST dhed &, dd HUloHe deddldd d¢l Joldl 8l

Characteristics:

‘No partial charges

Symmetrical electron distribution



4. Polar Covalent Bond (§[da dgddIcies d¢r)

Formed when electrons are shared unequally between two atoms due to a difference in electronegativity.
oTd Gl YHATU3HT T fAg[d7RUTITdhdT & 37dd E1dT & 311 Sohaglel &Il &U & AT fhe o1d €, dl gYdia deddivies d¢ Soldl &
Characteristics:

‘One atom attracts electrons more

‘Molecule develops partial charges (6* and &)



(1) Find n,
N, = No. of valence electrons
+ No. of (—ve) charge

— No. of (+ve) charge

(2) Find n,
n2=No.of Hatomsx2 + No.of other atomsx8

(3) Find n3

No. of bonded electrons

N; =N, — N4
(4) Find 'a’

No.of bonds a=n;/2
(5) Find n,

No. of unshared electrons n, = n; — N
(6) Find 'b’

No. of lone pairs b=n,/2



o1d gTesiutel fhefl srafdes sdaiomifed dad (F, 0, N) & HgadIoTe §¢l FolTdT &, dd gIgsiulel 2ieT eremafeld (5+) € oirdr & 34 98
urd & fdbeft 36 F, 0 a1 N & 3rrpfdd glar 2l

When hydrogen forms a covalent bond with a highly electronegative element, it becomes slightly positive (6*) and gets

attracted to another nearby electronegative atom with lone pair (F, O, or N).



Order of H-Bond Strength (gT8gIotel d¢l &t T d BT HAH):
HF > H,0 > NH;

aifds F » O » N in terms of electronegativity

Fifdb fAgazroncTddar A F > 0 > N gidT 2



Types of Hydrogen Bond (gTgglulel 98 & UbIe)

A. Intermolecular Hydrogen Bond
Bond formed between two different molecules.
<l 3[5IT- (59T 3T 34t & T FeTat ATt Jel
Example (3GTge0T):
‘Between H,O molecules (H..O)
*HF molecules (H...F)

‘NH; molecules (H...N)

B. Intramolecular Hydrogen Bond
Bond formed within the same molecule between hydrogen and a lone pair

on another electronegative atom.

T 2l 0] & affdae, Zrsgiviet 3k fhdt 3T fAz[dauTceaTe UeaT0] & lone pair
& di Fotat araT e

Example (3cTg2UT):
*O-nitrophenol

salicylic acid



Property (3I70T) Effect of H-Bonding (ET8gIuiol §€f &bl Ya{Td)

H,O has a much higher boiling point than H,S due to strong H-bonds.

Boiling Point (GaeITh)
H,O T JaIGTIh H,S & J&d 3ifeleh gldT € aulfds sefd AuTgd H-dlss gld &l

Ice Is less dense than water due to open cage-like structure formed by H-bonds.

Density of Ice (§% T i)
H-Tog & hIeUT §h & Ios fOuTe vieft dedel daidt §, fAdd 3&ch! Ualcd Ulelt & ohd ldl &l

Ethanol, alcohols are soluble in water due to H-bonding.

solubility (fdsadr)
Talles 3¢ 3ohiges Ulell & ges TiTd & orilfch d gIsglutol aef Jalld 8|

DNA's double helix is stabilized by H-bonds between base pairs.

DNA Stability
DNA 1 fgpecd! Eedell 9 U o offe H-dlos & f&RIT gldt 8|




DNA & 3{a2 AlTbIdl Th Bis & U A Fefald 2adl € Gl IR chemical bases U2 a1 EldT &

o G

1. Adenine (A) Sugar Phosphate
"qﬂﬁ . Backbone

2. Guanine (G)

3. Cytosine (C) — Guanine ﬁ _s Base Pair
tﬂﬁ?ﬁa NitngEHUUE EYt'DEi"E A

4. Thymine (T) Bases _ Thymine

g
A (RNA ) —Adenine e

A = T gefas(rNA)
G = C




Metallic Bond (&nfcd 9¢I)
eifcdcs d¢ T THHUT g5 gl & Tl 8T & &eIrdet (positive metal ions) 3i1e dTel 312 YT Hh sHaglell (free electrons) &

ot arar orar g1

Metallic bond is the force of attraction between positive metal ions and the sea of delocalized (free—moving) electrons around

them.



Metallic Bond (&nfcd 9¢I)
e 3t A 3B A sHagiel Ul YTATU] & ST Elbe Ye &I & TS A &ddd &9 & gad &l
In metals, valence electrons become detached from their parent atoms and move freely throughout the metal lattice.

=0d TP "ghaelall &bl AFR" (Sea of electrons) a1dl &, Uil SSTTUGAl bl T &TS STerdT 2

This forms a “sea of electrons” that holds the positively charged metal ions together.



[1] 3= fazd Ir5bdT (High Electrical Conductivity):
o3l A Hh Sovawiol ald & ull fagld el bl 3MTeTell & Udifed dhed &l

Metals have free electrons which allow easy flow of electric current.



I HEAT ATHhdl (High Thermal Conductivity):
IHch STl HEHAT Hulf bl Th ZRITel & I WRITel ddb voal UgdT ¢d gl

Free electrons quickly transfer heat energy across the metal.



¢ 1. Metallic Bond is Non-directional
enfades 9¢1 feendla glar € arefl sae1 o1 fafdd faen st gdh

Metallic bond is non-directional, i.e., it does not act along any specific direction

Q 2. Free Electrons = Metallic Properties
eITq 31t Bl ATS BT, T D, doddl 1S BT AT BILUT Hh sHa%id eid &l

Free (delocalized) electrons are responsible for conductivity, lustre, ductility, etc., of metals.

Q 3. Strength of Metallic Bond «x Number of Valence Electrons
tNfA® d¢ 6 dTbd, dSd sHatlell $I da&dl e faafe el 21

More the number of valence electrons, stronger the metallic bond.

Magnesium (Mg) has 2 valence electrons — Stronger bond than Sodium (Na) which has 1.



< 4. Metallic Bonds Exist Even in Alloys
fAstenq3it (GA dias, wica) ot enfdss de1 ¢ grar 2

Metallic bonds also exist in alloys like brass (Cu+zn), bronze (Cu+Sn).

Alloy Name (fot8remd)

Composition with Percentage

(Sedrelt ufderd o dre)
Copper (dIdT) — 60-70%,
Brass (Hide)
Zinc (UT&dT) — 30-40%
. Copper (dIST) — 88-95%,
Bronze (BI&)
Tin (feol) - 5-12%
Iron (3IgT) — 98-99%,
steel ()

Carbon (Tddl) - 0.2-2.0%

Stainless Steel

Iron (BI&T) — 74%, Chromium
(SHIfATHA) - 18%, Nickel (foldh )

— 8%

Solder (Hese)

Lead (&Hd@T) - 60-70%,

Tin (f&a1) — 30-40%




# 3TdIC &I YD

No. ddd (Element) | hI1eUT (Reason)
(Type of Exception)
IFIhIl A elfcdch §¢ TEd AN EId & SATBT T ATHTY
dlYdilal Ueg ddaoh |
Mercury (Hg) de® &1q (Liquid Metal) gt
Metallic bond in mercury is very weak, so it remains liquid at
room temperature.
. goldht efTfcdah §efeT elfch 3cdd dHaTule foidd I 9gd B
Sgd B Gl @?ﬁ% sgd
Gallium (Ga) , dgdTel Ue fdgss drd €l
(Very Low Melting
Cesium (Cs) Point) They have extremely weak metallic bonding, causing them
to melt at very low temperatures.
SHA Ah sHa%Iall bl &l d Ifd bl gldi ¢, fAdd Ug faeg[d oI
[CHERIGTE G Weld dlevdd |
Bismuth (Bi) gare

(Poor Conductor)

It has fewer and slower free electrons, making it a poor

conductor of electricity.




o 3MTdIC &I YD

No.  dcd (Element) (Type of Exception)

S UHIU] 3Hcdfelh Tolcd A Uch Ed & 3i1e eilfcdeh §¢f Igd
HAfelH ITSelTD FHoIgd gidT &l

[4] Tungsten (W) . . .
(Very High Melting Point) Atoms are densely packed and metallic bonds are extremely

strong.
goldi b T dovd sodaviiol gidl g foidd effcdh §¢f dhafuile
Alkali Metals 3 sTed U doldT & 3iT¢ I ofedH gidT &l
(Li, Na, K) (Very Soft Metals) They have only one valence electron, resulting in weak

bonding and softness.

J dcd YAt ddg e olal gld, Soldl dgddlvich 3¢ efcdd clal def
Metalloids 3ifels enfadapdr UTC ATd &

(si, Ge) (Partial Metallic Character) They are not fully metallic and exhibit both covalent and

metallic bonding.



Van der Waals Forces

(AT 22 dTcd §5)




Van der Waals forces are weak intermolecular forces of attraction between neutral molecules or atoms, arising due to

temporary or induced dipoles.

del 2 dTewl 5 d Ppauile 3ide- 3V MTHHUT §6 &1d &, Uil deed uI3it a1 gearusit & ot 3doal gid § — I 3Rt a1 ofed fggal
b HIeUT Ed &l

Q. Which interaction is responsible for liquefaction of
nhoble gases?

silge Nl & gdidwmevr & fAT Biol-a1 5 Ideerdt &2

A. lonic

B. Covalent

C. Hydrogen Bonding

D. Van der Waals Forces



1. London Dispersion Forces

These are temporary forces arising due to momentary

electron movement in non-polar atoms or molecules.

He, Ne, Ar (noble gases)

oeol A8y 9 I 3R g5 Ed 8 it g o3 a1 A3 A schargiall o STIg I
{fUTeh Ifd & Icool E1d &l
Attractive force between permanent dipoles of polar
2. Dipole-Dipole Forces HCI — HCI
molecules.
fgea-fged 9 HCI 3712 HCI 3{T]
e[ U3t o Tt fggal o &t 3THHT T3
3. Dipole-Induced Dipole When a polar molecule induces a dipole in a nearby non- O, + HCI

Forces

faga-Ra faga o

polar molecule.

o1 hlg ¢[cfla 3107 UTe o 3{Ue[dier 310 A fge[d Icuool dhedT &l

T ToTol 301 EIgsiamifedh
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