Chapter 4:
Periodic Table and Per|0d|c¢yef,p}5p@ae5
"?._"\".. f:a 5 ) “\I' \l '\_\III--;I. =A™

CHAPTER 4: O R sk
PERIODIC TABLE AND PERﬁB&Q{[“r o‘s PR@F\ER'nEs.: ...................................................................................................... 1
SHORT QUEST\LGNS](EX& B s eeexseesseeeeaeresaees e s e et et e e e e e e et e et et e ent 1
ANSWERS TO TI-hNI( TANK QUUESTIONS «.cuteeuteuieiuattinaasieesbeessssses sees seaesssssssrbaebaesseebeebasss et e entsaaeeseabaa et be et b enss seas snsennaans 3
PRGBS A o e o L 5
EXTERA SHORT QU ESTIONG [T ORIC NNISE] s uraraio v saianvdio s oo bhas sn s Fains b s s 8 5 5 5 M A B S R 7
EXTERA LONG QUESTIONS {TOPIC WISE) 11eeaetteiiieetieiaatieisiertneeeetseessieaasseesbesansse et sansaseansse et snneas sanssessannnessnnsseenssesssansanen 10
NMICEIS: csiavimsvsimms v s G T i T s el iR R TR e 17

2(i) Write the valence shell electronic configuration of an element present in |n the\perlod and
TN i ( \
Group llIA. o ] ."r\,.'??_, \ \d \\
Period 2, Group IllA: 2s* 2p' (e.g., Boron, B). O A VLW QLN
£ i TR “.'}\\I V- |'J|
Period 3, Group IlIA: 352 3p! (g,g &Alumlnkum Al)\ U "..,\\_‘;«—‘ i =
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2(ii) Define halogens. . —. IR\R\BYE

Halogens are. tITe @eﬂgnﬁs of’Group VIIA (Group 17) in the periodic table, including F, Cl, Br, I, and At.
They are hlghl\fréactwe non-metals and are known for forming salts with alkali metals.

2(iii) Which atom has a higher shielding effect, Li or Na?
Sodium (Na) has a higher shielding effect because it has more inner electron shells compared to
Lithium (Li).

2(iv) Explain why Na has a higher ionization energy than K.

Sodium (Na) has a smaller atomic radius than Potassium (K), leading to stronger nuclear attraction
for the valence electrons in Na. As a result, it requires more energy to remove an electron from Na
than from K.

3. Arrange the elements in each group in order of decreasing ionization energy:
(a) Li, Na, K: Li > Na > K (lonization energy decreases down the group because atomic size increases,

reducing the nuclear attraction on valence electrons). ~ (@) \f’ \
(b) Cl, Br, I: Cl > Br > | (lonization energy decreases dewn the- group\for thﬁ same reason as above).

1\

4. Arrange the elements in each gro;.lp ln order of decl:éasmg 9h|eld|ng effect:

(a) Li, Na, K: K>Na>Li (Shleldtﬁg éffect 1ncreas‘e& down the group as the number of inner electron
shells increases). (] | M\ -

(b) CI, Br, I: | xﬂr.br GII(theldlng effect increases down the group because of the additional inner

shells).




5. Specify which of the following elements would you expect to have the greatest electron
affinity: S, P, Cl. ~4 O A\ W\ Y [

Chlorine (Cl) has the greatest. electron afﬁm‘cy because 1t isa halogen with a high tendency to gain
electrons to achieve a stable octet .

6. Group the qle}merﬁs iaased on thew electronic configuration into pairs that represent
similar chemical properties:

Electronic configurations given:

-A=1s%2s%

- B =152 252 2p© 35!

- C=1s% 2% 2p?

-D=1s%2s2p"

- E=1s%25%2p°

- F=15% 25’

Grouping:

- A and F: Both belong to Group IA (alkali metals).
- B and D: Both represent elements in the noble gas configuration or ad;acent_tqﬂqh{es ases.
- Cand E: Both belong to Group IVA and VA (p block elements}, respettweiy N

7. Arrange the elements in groups and
Element: Carbon (C). A
Group: IVA (14)

AR o\
Period: 2. J ]| lll N

8. For normal elements, the number of valence electrons of an element is equal to its group
number. Find the group number for the following elements:

Li: Group IA (1 valence electron).

Cl: Group VIIA (7 valence electrons).

9. Write the valence shell electronic configuration for the following groups:
a. Alkali metals (Group IA): ns' (e.g., Li: 2s', Na: 3s).

b. Alkaline earth metals (Group ll1A): ns? (e.g., Be: 252, Mg: 3s2).

c. Halogens (Group VIIA): ns?np® (e.g., F: 2s* 2p°, Cl: 352 3p°).

d. Noble gases (Group VIIIA): ns?np® (except He: 1s?) (e.g., Ne: 252 2p°®).

10. Write electron dot symbols for the atoms of the folJowmg elements

Be: [Be] Ve R AN ]

K: [K]
C:[C] e

N: [N] eoee

I: [l] sessses ]' :

11. Write the valence shell electronic configuration of the atoms of the following elements:
a. An element present in period 3 of Group VA: 3s? 3p? (e.g., Phosphorus, P).
b. An element present in period 2 of Group VIA: 25? 2p* (e.g., Oxygen, O).




12. Copy and complete the following table:
| Atomic Number | Mass Number | No. of Protons. I No-of Neutrcms | No of Electrons |

| 11 122 |11 AN |11-' |
| 14 129 44, |15'—' | 14 |
| 22 | 47, I| N22” " " |25 | 22 |
| 13 |27 |13 | 14 | 13 |

13. In which block, group, and period in the periodic table would you place each of the
following elements with the given electronic configurations?

a. 1s% 2s%

- Block: s-block

- Group: lIA

- Period: 2

b. 1s* 2s? 2p*:

- Block: p-block
- Group: VIA e
- Period: 2 * \

c. 1s% 2s? 2p® 35"
- Block: s-block
- Group: 1A l RS
- Period: 3 ‘?2_;_-.1}?;-:] | VA

d. 1s? 25% 2p® 3s? 3p*:
- Block: p-block

- Group: VA

- Period: 3

Answers to Think Tank Questions

14. What types of elements have the highest ionization energies and what types of elements
have the lowest ionization energies? Argue.

Highest lonization Energies: ~2)
Nonmetals, especially noble gases, have the highest ionization energles ThIS is becauser they have a
stable electronic configuration, small atomlc radu and strong nucfeénJ attraction for their valence
electrons. \\/7/ B 16 R t -

Lowest lonization Energlesa ANVt
Alkali metals (qrduﬁ IA) have the Iowest ionization energies due to their large atomic size and weak
nuclear attraction for the single valence electron, making it easier to remove.

15(i). Match each ionization energy with one of the given electronic configurations. Give
reasons for your choice.

Electronic configurations:

152 2s% 2p® and 1s2 252 2p® 3s'.




lonization energies: 2080 kJ/mol and 496 kJ/mol. A

LA
L

- 1s? 25% 2p°®: lonization energy is 2080 kJ/mol Ty VIVU WL
Reason: This is the conﬁgurahen ofa noble gas {e. g Neon Ne), WhICh has a stable octet and a

strong nuclear attractlon for electrons, requmng significantly high energy to remove an electron.
- 152 252 2p°® 39J Ionlzatlon energy is 496 kJ/mol.
Reason: This is the configuration of an alkali metal (e.g., Sodium, Na), where the outermost 3s'

electron is loosely bound, making it easier to remove.

15(ii). Use the second member of each group from Group IA, 1A, and VIIA to judge that the
number of valence electrons in an atom of the element is the same as its group number.

- Group IA (e.g., Sodium, Na):

Configuration: 1s? 25% 2p® 3s'.

Sodium has 1 valence electron, matching its group number (1).

- Group llA (e.g., Magnesium, Mg):

Configuration: 1s? 2% 2p® 3s2.

Magnesium has 2 valence electrons, matching its group number (2).—<
;I-"" e "._..‘ ‘I‘ ._‘_J, |

- Group VIIA (e.g., Chlorine, CI)
Configuration: 152 252 2p® 352 Sp \ L\ N
Chlorine has 7 valence elec‘trons; matchmg |ts group number (7).

15(iii). Letteréyb é D, E F indicates elements in the figure:

- A: Likely an alkali metal (e.g., Lithium, Li or Sodium, Na).

- B: Likely an alkaline earth metal (e.g., Beryllium, Be or Magnesium, Mg).
- C: Likely a p-block element (e.g., Carbon, C).

- D: Likely a halogen (e.g., Fluorine, F or Chlorine, Cl).

- E: Likely a noble gas (e.g., Neon, Ne or Argon, Ar).

- F: Likely a transition metal.




—~\ VU A\ A\ AN

\
\l.—~

—rt r_‘r M
r\‘\ \\(\‘\\ \\\ >\.

\\ L VU
Step 1: Materlals Neeﬂg\ﬂ ,\'-\ ‘\\ W

1. Base ard Use a cardboard sheet, wooden board, or foam board as the base.

2. Colored Papers or Paint: To represent different element groups (e.g., alkali metals, transition
metals, etc.).

3. Small Boxes or Blocks: For each element. You can use:
o Cardboard cubes
o Plastic blocks
o Bottle caps or other small containers.
4. Labels: Printed or handwritten labels for element symbols, atomic numbers, and names.

5. Glue or Adhesive: To fix the blocks or cubes on the board \ G C _,\(\,\\‘3

6. Markers or Pens: To write or dec n? \ 6 \\—F)\

7. Optional: LED lights Qt&?@ef\’* @E\h} prbﬁémes like periods or groups, or clay for creative
shaplng \ﬂ(\]\ A \J\ L)
WY

Step 2: Plan the Layout
1. Sketch the Periodic Table: Draw the grid layout for periods and groups on the base board.
o Include blocks: s-block, p-block, d-block, and f-block.
o Make spaces for Lanthanides and Actinides below the main table.
2. Color-Code Groups: Assign specific colors to groups:
o Alkali metals: Red
o Alkaline earth metals: Orange
o Transition metals: Yellow S !---K'T‘\, (C! O jr' \\

o Halogens- Green "__"-.I r__: ‘5. ,:_ \{ "-.. \ .-,\ I'E \ \J -\‘ / -
0\ i .\H\-,\ \/{ \ ‘-. \ L

o | 1R
o Noble gases: B{uqx A (\ ’\ O

RIRIRLS L

\\ \L
‘Actinides: Purple

o |qaﬂ ppiqé& ahd
NNA

Step 3: Create Element Blocks
1. Prepare Blocks:

o Use small boxes, cubes, or clay molds for each element.




o Write or paste labels for each block A~ A\

. Element 'symbol (e g,, H for Hvdrogen) "
] Atomlc nUmbér {e g 1 for Hydrogen)
]| 1‘ || Atemm mass (optional for advanced detail).
o Arrange blocks in rows and columns according to their period and group.
2. Group Arrangement:
o Ensure elements are arranged in order of increasing atomic number.

o Place Lanthanides and Actinides in separate rows below the main table.

Step 4: Assembly
1. Fix the blocks onto the base board with glue or double-sided tape.

2. Align them neatly within the grid you've drawn. =%
' X

s I‘ike‘reaé'tn}rlfy metallic character, or

Y |
\ | W ..-'

3. Use colors or markers to hlghllght the perlgdlq trend,
electron conﬁguratlon) _ \ \

| ]I
Step 5: Enhansg\{he,hkodial

1. Add Labels: Indicate groups, periods, and blocks (s, p, d, f).
2. Interactive Features:

o Add movable blocks to show element reactivity or bond formation.

o Use LED lights for highlighting trends (e.g., noble gases glowing blue).
3. Creative Elements:

o Use 3D printouts for special features like Hydrogen placement.

o Add decorations around the edges.

Step 6: Presentation

1. Prepare a short explanatlpn Of

a

o Trend? lq the penot’hc table (e g., ionization energy, electronegativity).

INIANA
'Group and period properties.

2. Explain the significance of color coding or added features.




4.1: Periodic Tal || :
1. Whatis) he perlodlc table?
The periodic table arganizes elements based on increasing atomic number and similar
chemical properties. Elements are arranged in periods (rows) and groups (columns).

2. Who is credited with developing the periodic table?
Dmitri Mendeleev is credited with creating the first version of the periodic table by arranging
elements by increasing atomic mass and grouping them based on properties.

3. What are periods in the periodic table?
Periods are the horizontal rows in the periodic table, representing the number of electron
shells in an atom.

4. What are groups in the periodic table?
Groups are vertical columns where elements share 5|m|lar chemical pmpertfes due to having

the same number of valence electrons. . v\
= (.’_ri r'"‘" I‘--_I" \ A I \

4.2: Group Number and | harge on an ltm
1. How do | thdgt‘ p ‘number relate to valence electrons?
The gr 1}p number for main group elements indicates the number of valence electrons. For

example, Group 1 elements have 1 valence electron.

2. What charge do Group 1 elements form?
Group 1 elements form +1 ions by losing one electron.

3. What charge do Group 17 (halogens) elements form?
Halogens form -1 ions by gaining one electron to complete their octet.

4. Why are noble gases (Group 18) unreactive?
Noble gases are stable because they have a full outer electron shell and usually do not form
ions.

4.3: Periodicity of Properties o NP A
1. What is periodicity? _ ATV VY [
Periodicity refers to the_ rer;urrmg trends m properhes of elements such as atomic radius and
electronegativity, acro penods aﬁd groups.

2. Why cloeh atbpnlc radlus decrease across a period?
Atomic radlus decreases across a period because the increasing nuclear charge pulls
electrons closer to the nucleus.

3. Why does ionization energy increase across a period?
lonization energy increases due to a stronger attraction between the nucleus and valence
electrons, making it harder to remove an electron.




4. What trend does electronegativity follow in the periodic tahle? (€ O\
Electronegativity increases across a penod and decreases down =4 group

=T e a A\

4.4: Characteristic Prapertles
1. What is. ibm:atlon energy'-‘
lonization energy is the energy required to remove an electron from an atom in its gaseous
state.

2. What s electron affinity?
Electron affinity is the energy change when an electron is added to a neutral atom, indicating
its tendency to form anions.

3. What is atomic radius?
Atomic radius is the distance from the nucleus to the outermost electron, which decreases
across a period and increases down a group.

4, What is metallic character?
Metallic character refers to an element's ability to lose electrons WhICh mm’eases down a
group and decreases across a period. j o

4.5: Transition Elements \ k) )
1. Whatare tTnﬁlupH elements'-‘
Transrtﬂdnln' ements are metals found in Groups 3-12 that have partially filled d-orbitals.

2. Why are transition metals important?
Transition metals are important because they form colored compounds, act as catalysts, and
exhibit variable oxidation states.

3. What are examples of transition metals?
Iron (Fe), Copper (Cu), and Zinc (Zn) are common transition metals.

4. Why do transition metals form colored compounds?
The presence of partially filled d-orbitals allows electrons to absorb and emit light of specific

wavelengths.

4.6: Lanthanides and Actinides 12\ (CC
1. What are lanthanides? 0 A\ T\ AN | =
Lanthanides are elements fromatomlc numbers 57—?1 known for their high reactivity and
use in producing strong magnets

2. Whatare aqphld‘eé*
Actinides are elements from atomic numbers 89- 103, many of which are radioactive and
used in nuclear applications.

3. What is a common use of lanthanides?
Lanthanides are used in manufacturing strong permanent magnets and in phosphors for
lighting.




4. Why are actinides significant? e 18
Actinides like Uranium and PIutomum are used as erI |n nuclear reactors
4.7:Halogens [T\ ] VW
1. What areL'haIOgens‘-'
Halogens are nonmetals in Group 17, including Fluorine (F), Chlorine (Cl), Bromine (Br), and
lodine (1).
2. Why are halogens reactive?
Halogens are highly reactive because they need only one electron to complete their octet.
3. What are halogens used for?
Halogens are used in disinfectants, bleaching agents, and in producing salts like NaCl.
4. Which halogen is the most reactive?

Fluorine is the most reactive halogen due to its high electronegativity.

4.8: Noble Gases

1.

2.

5

4.

What are noble gases? i A A J
Noble gases are inert qlements in, Gr,oqe 18 fm:lud“ng Hellum (He), Neon (Ne), and Argon
(Ar) \ \ '\ "'. "l,____‘. e

Why aqghablé gases chemlcally inert?
Noble gases have a complete outer electron shell, making them stable and unreactive.

What are noble gases used for?
Noble gases are used in lighting (neon lights), welding (argon), and as cryogenic coolants
(helium).

Why is helium preferred in balloons?
Helium is non-flammable and lighter than air, making it safe for use in balloons.

4.9: Comparison of General Physical Properties of Metals and Non-Metals

1.

How do metals and non-metals differ in conductivity?
Metals are good conductors of heat and electricity, while non-r_ngtals_a_repqgi%tpnductors.

What is the difference in malleabllltyr and ductlllty'-' | (&6
Metals are malleable and ductlle whlhe non-metabs are brlttle and break under stress.

| v —

What is the dlfference |n appearance"

Metals aqe Shl”\( ;[hllstrnus) while non-metals are dull in appearance.

[\
N |
How do metals and non-metals differ in chemical reactivity?

Metals lose electrons to form cations, while non-metals gain electrons to form anions.




\ )

1. How is the perlodlc tab|e organlzed and why is it important for understanding the

properties of elémbnjrs?
Organization of the Periodic Table

e Rows and Columns:
The periodic table is organized into periods (horizontal rows) and groups (vertical columns).
Periods represent the number of electron shells in an atom, while groups indicate elements
with similar chemical properties due to having the same number of valence electrons.
Example: Group 1 elements (alkali metals) all have one valence electron and react vigorously
with water.

¢ Increasing Atomic Number:
Elements are arranged in order of increasing atomic number, ensuring that properties repeat
periodically.

e Blocks: —~S 3\ o\
The table is divided into blocks based an eledmn'?conﬁguratlpn '

\ "-’.

o s-block: Groups 1«2’(@ g." _' od‘um and’magneslum)

o) p-bleck\ @&oups 13 18 (e g oxygen and chlorine)
-.7-‘1 J |

d—block Transition metals (e.g., iron and copper)
o f-block: Lanthanides and actinides
Significance of the Periodic Table

1. Predicting Chemical Behavior:
The periodic table helps predict how elements react based on their position.
Example: Elements in Group 17 (halogens) are highly reactive non-metals that readily form -
lions.

2. Understanding Periodic Trends:
Properties such as atomic radius, ionization energy, and electronegativity follow predictable
trends across periods and groups. .

o Atomic radius decreases across a penod and mcreases down a grﬂup

o lonization energyr mcreases ac,ross a penod and decreases down a group.

3. Identifying FamllleS' \ \R
Groups |II(e alkahlmétals halogens and noble gases have distinct properties that are useful in
mdusf:r'ia and scientific applications.

Example: Noble gases are inert and used in lighting and welding.

\ .-. e | ‘-"..'

4. Applications in Chemistry and Industry:
The periodic table is a foundational tool for understanding chemical reactions, material




properties, and designing new compounds. _‘
Example: Transition metals like platlnum are Llsed as catalysts in rndustrlal processes.

2. What are the k_ey trends in perlodlmty, and how do they influence the behavior of
elements? N
Key Periodic Trends

1. Atomic Radius:

o Trend: Decreases across a period due to increasing nuclear charge, pulling electrons
closer to the nucleus. Increases down a group due to added electron shells.

o Example: Sodium has a larger atomic radius than chlorine in the same period, while
cesium is larger than sodium in the same group.

2. lonization Energy:

o Trend: Increases across a period because of stronger nuclear attraction, making it
harder to remove an electron. Decreases down a group due ;o mcreased distance
from the nucleus. 1 ~\ o

=\ g
YN / -~
\ N C

lowest.

3. Electromjzgaﬁivits)i

o “Trend: Increases across a period as atoms more strongly attract electrons in a bond.
Decreases down a group as the atom's size increases.

o Example: Fluorine is the most electronegative element, while cesium is one of the
least.

4. Reactivity:
o Metals: Reactivity increases down a group as electrons are lost more easily.
o Non-metals: Reactivity decreases down a group as electrons are harder to gain.

o Example: Potassium is more reactive than lithium among alkali metals, while fluorine
is more reactive than iodine among halogens.

Influence on Element Behavior A SN 7 Lo

e Chemical Bonding: ( () L
Trends like electronegétlwtv and |0nlzation emerg\;r determlne how elements form bonds.
Example: Chlorme forms |bn|cb0nds with sodium (NaCl) and covalent bonds in Cl;

|
moleculeiq 1 A\

. IndustrlaIAppllcatlons'
Reactivity trends guide the use of elements in manufacturing and reactions.
Example: Reactive alkali metals are used in batteries, while noble gases are used in inert
environments.




3. What are the characteristics and 5|gn|ﬁcance of tra nsutlon element‘s Ianthanldes and

actinides? A O A0
Transition Elements SO\~ VW

1. Characteristigfi W BAsL
o"-.-l__il?j_(_l’und'in Groups 3-12 (d-block) with partially filled d-orbitals.
o Exhibit high melting points, malleability, and electrical conductivity.

o Show variable oxidation states and form colored compounds.
Example: Iron (Fe) forms Fe?* and Fe** ions, giving compounds like rust and ferric

chloride.
2. Applications:
o Used as catalysts in industrial processes.

o Example: Platinum and palladium are used in catalytic converters to reduce
emissions.

o Essential in the production of alloys like stair)_lgs_‘sg-stefélf;:-"'
Lanthanides

1. Characteristics:

o\:;_:__l--lgIiﬁ‘md_r_nté,!fi’-?l, part of the f-block.

o Known as rare earth elements with high reactivity and magnetic properties.
o Often form +3ions.

2. Applications:

o Used in strong permanent magnets, phosphors in screens, and rechargeable

batteries.
Example: Neodymium is used in making powerful magnets for wind turbines and

electric vehicles.

Actinides

1. Characteristics:

o Elements 89-103, part of the f block

o Mostare radloactwe and exhlbit multl ple Dxldatlon states
o Include naturally occumng elements like uranium and thorium.
I \ \
NN
2. Appllt:ﬁﬁbh&*

o Used as fuel in nuclear reactors.
Example: Uranium-235 is used for energy production in nuclear power plants.

o Plutonium-239 is used in nuclear weapons.

Significance of Transition Elements, Lanthanides, and Actinides




¢ Transition elements are crucial for industrial appllcatlons and b;o,lmgmal systems (e.g.,

hemoglobin with iron). o A \t ' |
¢ lanthanides and aCt'”'dES Plava key role in advanced technologles like renewable energy
and medical i |mag|ng RN

Gf I-| \ | !I ..\ll J L ol

4. How do periodic trends such as atomic radius, ionization energy, and electronegativity vary
across periods and groups in the periodic table?
Atomic Radius

e Definition: The atomic radius is the distance from the nucleus to the outermost electron
shell.

e Trend Across a Period: Atomic radius decreases across a period due to an increase in nuclear
charge, which pulls electrons closer to the nucleus.
Example: Lithium (Li) has a larger atomic radius than fluorine (F) in Period 2.

e Trend Down a Group: Atomic radius increases down a group because addltlonal electron
shells are added, increasing the distance between the nucleus\and the fjul*er eléctrons
Example: Sodium (Na) has a smaller atomlc radlus thaﬂ pﬁta$5|um (K)m Group 1.

lonization Energy

¢ Definition: The energy reqtured to remove an electron from an atom in the gaseous state.

. Tren&-‘_}__i\ié\{_'_b‘ss"'a Period: lonization energy increases because of greater nuclear charge, which
holds the electrons more tightly.

Example: Fluorine (F) has a higher ionization energy than lithium (Li).

¢ Trend Down a Group: lonization energy decreases because electrons are further from the
nucleus and experience less nuclear attraction.
Example: Cesium (Cs) has a lower ionization energy than sodium (Na).

Electronegativity
¢ Definition: The ability of an atom to attract shared electrons in a bond.

¢ Trend Across a Period: Electronegativity increases due to increasing nuclear charge and
smaller atomic radius.
Example: Oxygen (Q) is more electronegative than carbon (C)

¢ Trend Down a Group: EIectronegahwtydecreases as atoms become Iarger and the nucleus is
less able to attract bondmg electrons R\ L
Example: Fluorine (F) |$ mt:r'e electronega'tlve than iodine ().

Significance of Trends! " /|\'|

¢ These trends help predict chemical reactivity and bonding behavior. For instance, highly
electronegative elements like fluorine are strong oxidizing agents, while low ionization
energy metals like sodium are highly reactive.




5. What are the properties and industrial appllcatlons of transltlon metats?
Properties of Transition Metals 0 A\t T QN /8

1. Variable Oxidation States‘ =K e
Transition metals can Iose dlfferent numbers of electrons from their d-orbitals, forming ions
with mult ple pmda’hon states.

Example. Iron forms Fe?* and Fe®.

2. Formation of Colored Compounds:
Transition metals form compounds that are often brightly colored due to d-d electronic
transitions.
Example: Copper sulfate (CuSQ,) is blue, while potassium permanganate (KMnQy,) is purple.

3. Catalytic Properties:
Transition metals and their compounds act as catalysts in industrial and biological reactions.
Example: Platinum is used in catalytic converters to reduce emissions.

4. High Melting and Boiling Points:
These metals have strong metallic bonds, contributing to their high meltlng ancl boiling
points. '

Industrial Applications

1. Construction and Manufactur' ng.

o Iron] 'ﬁ uqegdhté mallke steel flcwf construction.

Tliltarllum is used in aerospace engineering for its strength and lightness.

2. Chemical Catalysts:

o Nickel is used in hydrogenation of vegetable oils.

o Vanadium pentoxide (V,0s) is used in the production of sulfuric acid.
3. Electronics and Electrical Equipment:

o Copper is used for electrical wiring due to its high conductivity.

o Gold is used in microchips for its excellent corrosion resistance.
4. Medical and Biological Use:

o Cobaltis used in vitamin B12, WhICh is essentlal for red blood ceil productlon

o Transition metals like platl num are used ln chemotherapy drugs

6. What are theldrﬂfevehces |n physmal and chemical properties between metals and non-
metals, and how are they used in industry?
Physical Properties

1. Metals:

o Good conductors of heat and electricity.




o High malleability and ductility. o C ~

o shiny appearance (lustroys). 2, ||\

o High melting and bailing points.- —
Exam?le QpppEr is tsed in wiring because of its excellent conductivity.

2. Non-M]etJaIs' '
o Poor conductors of heat and electricity (insulators).
o Brittle and not malleable.
o Dull in appearance.

o Lower melting and boiling points.
Example: Sulfur is used in rubber production for its insulating properties.

Chemical Properties
1. Metals:
o Lose electrons to form cations durlng reactlons

- {

o React with oxygen to form- basfic OXIdES, \\ '_‘\
Example: Magpemum Feacts \Mth oxygen tU form magnesmm oxide (MgO).

2. Non-Metals: - l_:
é N I [N
o\ 1 }nn electrons to form anions during reactions.

o React with oxygen to form acidic oxides.
Example: Sulfur reacts with oxygen to form sulfur dioxide (SO,).

Industrial Applications
1. Metals:
o Used in construction (steel, aluminum).
o Electrical and thermal applications (copper, gold).
o Catalysts in chemical reactions (platinum, iron).

2. Non-Metals:

o Used as insulators (rubber sulfur) _ac ~

o Components,i iny fertlllzers (phqsphorus, mtrogen) |

o) Essentlal |n making plastlcs (carbon, hydrogen).
] | 1=

-~ T ! |
Significance ;-.;I_l '--._"

The contrasting properties of metals and non-metals allow for their complementary use in industries.
For example, metals like aluminum are used for structural strength, while non-metals like nitrogen

are vital for agriculture.




1. Whois cTedpFéd Mth developlng the first periodic table?
a) .. Ti\omson
b) John Dalton
c) Dmitri Mendeleev
d) Ernest Rutherford

2. What does a group in the periodic table represent?
a) Number of electron shells
b) Number of valence electrons
c) Number of neutrons
d) Atomic number

3. Which group contains the alkali metals?
a) Group 2
b) Group 18
c) Group 7
d) Group 1

4. Whatis the grqup numﬁer‘ fbr halogens'-‘
a)l « ] N WN NA

b)2 ™

c) 16

d)17 4

5. Which element is a noble gas?
a) Oxygen
b) Chlorine
¢) Neon
d) Sodium

6. Why do noble gases rarely react?
a) They lack neutrons
b) They are very small a0
c) They have a full outer electron shell {4 _ RN AN (E Y
d) They lack protons v la o WY 10

7. What charge does amqn fﬁrmed by Group 1 elements have"

a) +1 0\ A\
b) -1 I| N NN o+
g+2 U™

d) -2

8. Which element is in Group 2 and forms a +2 ion?
a) Calcium (Ca)
b) Sodium (Na)




10.

Ll

12.

13

14.

15.

16.

gchiorine (@) O\ )|t
d) Fluorine (F) 7AW \ IS

What s #érlb&mty in the periodic table?
a) Elements arranged by mass

b) Recurring trends in properties

c) Random arrangement of elements

d) Similar properties in periods

Which property increases across a period?
a) Atomic radius

b) Metallic character

c) Electronegativity

d) lon size

What happens to atomic radius across a period?
a) Increases

b) Decreases
c) Remains constant
d) First increases, theﬁd

What is. i nllzqﬁdn LénErgy'-‘ '

a) Eneréy released during a reaction

b) Energy absorbed by the nucleus

c) Energy required to remove an electron
d) Energy lost when forming a bond

Which element is a transition metal?
a) Sodium

b) Magnesium

c) Iron

d) Neon

Why do transition metals form colored compounds?
a) Their electrons are stable

b) Their d-orbitals are partially filled

c) They have no neutrons
d) They form gases

What is a common prcvperty of transltlon elements'-'
a) Variable oxidatldn states .

b) Alwipd stable

¢) Low melting points

d) No metallic properties

Which element is a lanthanide?
a) Uranium

b) Neodymium

c¢) Plutonium

d) Thorium




12,

18.

19.

20.

21.

22,

23.

24,

25,

What are lanthanides known for?

a) Radioactivity . O A | (EJ30~

b) Magnetic propertles v
c) Bright colors '
d) Heavy maTSﬁ J|
Whlch elgmrleht is an actinide?
a) Titanium

b) Beryllium

c) Uranium

d) Zinc

What is a common use of actinides?
a) Nuclear energy

b) Jewelry making

c) Conductors in electronics

d) Making plastics

Which group is the most reactive nonmetals?
a) Group 1

b) Group 2

c) Group 18

d) Group 17 4

Which ﬁeﬂoﬁ&“ |sthe most reachve'-‘
a) Bromine

b) Chlorine

c) Fluorine |4

d) lodine

What are noble gases used for?
a) Cooking

b) Lighting and welding |4
c) Fertilizers

d) Batteries

Which noble gas is used in balloons?
a) Helium |4
b) Neon

c) Argon

d) Krypton

Which property is hlgher in metals than in non-metals?
a) Brittle nature N

b) Insulatlng ability

c) Electrical conductivity |4
d) Electronegativity

Which property is characteristic of non-metals?
a) Malleability




26.

27

28.

29.

30.

b) Shiny appearance

c) High electronegativity [
d) Good electrical conductlwty, A7V

What type of bond do metals typicallv form'-'

a) Metallic| bonds' E
b) Covalent bonds
¢) lonic bonds

d) Hydrogen bonds

What is the most malleable metal?
a) Iron

b) Platinum

c) Copper

d) Gold [

What is the least reactive noble gas?
a) Neon

b) Helium |
c) Argon
d) Krypton A O

"_\.l r"

\groun m ha’lbgens'-‘

What property mcread@s dq \.
a) Electronegatlwty n \\B
b) Ionlﬁalgfs\n |erhedgy

c) Atomic radius [
d) Reactivity

What distinguishes metals from non-metals?
a) Metals gain electrons

b) Metals lose electrons to form cations |4
c) Metals have low density

d) Metals have high electronegativity




