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1. General Electronic Configuration

® Qroup 13: ns= npt

® Group L4: ns= np=

* Qroup 15: ne= np=

* Group 16: ns? np'

® Qroup 17t ns= wps

® Group 1&: ns? VL‘P6

S He (Helivum) Exception: 152 (Full ouplet)

2. General Trends tn Properties

Property Across a Period Dowwn a Group (Top
(Left — Right) — Bottom)

Atomic Radius Decreases lncrenses -

lonization Energy Increases Decrenses




(te)

Electronegativity  Increases Decrenses

(EN)

Metallic Character Decrenses lnereases

Nown-Metallic lnereases DEeCrenses

Character

Blectron Affinity  Becomes more BLcomes Less

(EA) negative (more  negative
attraction)

Oxidation States  hnereases bn Stability of higher
variation oxtdation states

LnCrenses
Rﬁactivitg Nown-metals more Metals more

veactive veoctive

2. Unique Behavior of the Flrst Element tn Bach Group

GQroup First Unique Characteristics

Element
qroup1z B Nown-metal, forms covalent bonds,
(Boron) does not form B=" lons easily.
Gqroup14 C Forms multiple bonds (C=C,
(carbown) C=e), shows allotropy (diamond,

groaphite). (aftenatton
qroup1s N Exists as N due to strong triple
(Nitrogen) bond, maximum covalency = 4.
qrouple O Exists as Oy wmolecule, shows high
(Oxygen) electronegativity, forms multiple

bonds.
qroup 17> F Highest electronegativity,
(Fluorine) strongest oxtdizing agent,
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OWLM 1 oxidatlon state.

qroup 1€  He Noble gas with only two electrons
(Helivm) (1s2), does not form compounds.

4. Key Chemical Properties

(a) oxidation States

* Group 13: +3, (Boron shows omtg covalent bonding)

* Group 14: +4, +2 (Pb=" more stable due to tnert patr
effect)

* Group 15: -2, T3, +5 (BL=" wore stable than B

* Group 16: -2, +4, +& (Oxygen mainly -2, others show +
&)

* Group 17 -1, +1, +3, +5, +7 (Fonly -1, others show
multiple)

* Group 18: Mostly o, but heavier elements Like Xe form
COMPOUNDS (+2, +4, +6)

(b) Acldic, Basic § Amphoteric Nature of Oxides
o Actdic: Now~-metals (CO,, NoOsg, SO3, Cla0O)
o Basic: Metals (Al,O3, PUD)

* Amphoteric: Intermediate elements (EZO;;»,/ ALzoé

(c) Reactivity with Hydrogen (Hgolr’wles)

* stability decreases down the group (NHz > PHz >
AcHsz > SbhHs)

* Bownd angles decrease down the group due to decreasing,
electronegativity

(d) Reactivity with Halogens
* Forms trihalides § pentahalides (PCLlz, PCLs, SFe, I1F7)
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o stability of higher oxidation states tncrenses down the
Oroup

(¢) Reactivity with oxygen (Oxides)

* Basic Oxides: Formed by metals

* Actdic Oxides: Formed by non-metals

* Amphoteric Oxides: Have dual nature (AlaO3, SnO3)

5. Anomalous Properties of the Flrst Element
V] swmall size

V] High electronegativity

v] Strong bond formation (multiple bonds: c=c, N=N,
O=0)

V) Now-availability of d-orbitals (only s and p orbitals
useol)

V] Formation of m-bonds (C=C, C=EC, N=N)

&. lmportant Compounds § Uses

Compound Uses

NH3 (Ammonia) Fertilizers (Urea)

HNO3 (Nitric Actd)  Explosives, fertilizers

H2S04 (Sulfurice Industrial chemical, battery actd

Actdl)

CO, (Carbon Dloxide) Refrigerant (d% lee), flre
extinoulshers
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extingulishers

SLO, (Stilien) Glass, semiconductors

Cly (Chlorine) water purification, PVC
manufacture

XeFq, XeFy Powerful fluorinating agents

Advanced Concepts

nert Palr Effect

o Definitlon: Reluctance of ns? electrons to participate tn
bonding

e Mechanlsm:
o (ncreased nuclear chavoe
o Relativistic effects

O Bnergy required to promote electrons becomes
stgnificant

Dlagonal Relationships

* Concept: Shwmilar properties of elements diagonal to each
other
* Examples:
O Lithiwm and Magnesium
o Bery Ll and Aluminium
o Boron and Silicon

Funal Notes

O P-block elements show a transition from metallic to
non-metallic nature as we move from Left to right.

O The first elements of each group show anomalous
behavior due to thetr small size, high lonization energy,
and absence of A-orbitals.
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O oxidation states and stability vary significantly
across the p-block due to the inert pair effect.

1. (JEE Advancen 2019)

2> Which of the following statements is correct regarding
the anowmalous behavior of nitrogen in Group 152

(A) 1L does ot show catemation Like phosphorus

(BY 1t forms pentahalioles Like other group 15 elements

(C) It has the abétitg to expand Lts octet

(D) 1t shows Low eLectmw@gatL\/Ltg compared to phosphorus

2. (NEET 2020)

> Among the following oxoacids, which one is the
strongest aciol?
(A) H3PO2

(B) H3PO3

(C) H3PO,4
(\D}H 4P207

20
H3 PO& < H3 PO3 < HaPOq A Hay 7

3. (JEE Main 2022)

& which of the following statements s corvect regaroing
fluorine?

(A) It can show positive oxidation states (—! )

(B) It has the highest electron affinity among all halogens



(C) 1t doesw't forms the strongest hydrogen bond among

halooens ( N
(13)/& cannot show disproportionation reactions L"O

4. (JEE Advanced 2018)

S which of the following species will undergo
disproportionation in an agqueous solution?

(A) CLOy~ 5 Cj}o"’ +oh
(&) £F, qcla + ROHT T = +H0
ac = A+2
(WOZ _ s\‘l’)
() cl” )0, —> clos B
+Cl Q?

5. (NEET 2021)

2 which of the following statements is tncorrect about
noble gases?

(A) They have high tonization enthalpies

(B) Xenon forms stable compounds with fluorine and
OXYgen

(c) TW,@ ave nonoatomle L mature

(R)They form strong van der waals forces due to high
polavizability



6. ()eE Advanced 201F)

5 Which one of the following compounds does not exist?
(A) XeOy
(B) XeFg

i

#. (JEE Main 2019)

2 which of the following s the corvect tremol for boiling
polnts of noble gases?

(A) He < Ne < Ar < Kr < Xe

(B) He > Ne > Ay > Ky > Xe

(& He < Ne < Kr < Ar < Xe

(D) He > Xe > Kr > Ar > Ne

g, (JEE Advanced 2016)

S Which of the following compounds is not an example of
an tnterhalogen compound?

(A) ClFs

(B) BrFs

(C) 16~



(B) BrFs

(B
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