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Q1. UHS 2024

Whenever the crystalline solids are broken they do so
along definite planes known as:
(a) Cleavage plane

Refractory planes
(©) Sagittalplanes
() Coronalplanes

Q2. UHS 2024

One of the following is NOT an example of amorphous
solids:
(A) Plastics

Glass
(©) Glucose

() Rubber

Q3. UHS 2024

In graphite the carbon atoms are arranged in which of
the following structure?
(&) Rhombic

Hexagonal
(©) Tetragonal

(@) Trigonal

Q4. SZABMU 2024

Which of the following is an example of molecular
solid?

@ Al3N,

COy)

@ CsF

(D) NaCl
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Q5. SZABMU 2024

NaClis an example of
lattice.

(®) Monoclinic
Octahedral

(©) Tetrahedral

(©) Triangular

arrangement of crystal

Q6. SZABMU 2024
Identify the pair of solids having molecular nature:

® C,CO»

Ss, I2
(©) NaCl,C
@) CO,,KCl

Q7. SZABMU 2024

Ag,S0, and Na,SO, are the

(&) Polymorphs
Isomorphs
(©) Allotropes
() Anisotropes

Q8. SZABMU 2024

Which one of the following is a non-polar molecular
solid?

@ CO,

SiC

© MgO

D) Ice
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Q9. SZABMU 2024

The shape of NaCl according to its radius ratiois:
(a) Octahedral

Body centered cubic

(c) Tetrahedral

(D) Triangular

Q10. KMU 2024
The example of metallic solid is:

() B

C

(© Cu

(© Si

Q11. KMU 2024

When a crystalline substance conducts current in one
direction but not through other directions of the
crystal, this property is:

(a) Allotropy

Anisotropy
(c) Isomorphism

(D) Polymorphism

Q12. DUHS 2024

Dryice is the example of:
(&) Molecular solid

Metallic solid

() Covalent salid

(©) lonic solid

Q13. DUHS 2024

Itis an example of a crystalline solid:
(A) Plastics

Charcoal
© Glass
() Alum

Q14. BUMHS 2024
Electrically diamondis a:

() Good conductor
Non-conductor

(©) Semiconductor

() None of the given options
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Q15. BUMHS 2024

The term 'Transition temperature' is use for the

temperature:

(&) Atwhichone crystalline form of a substance changes into
another

At which liquid crystals are formed inaliquid

(© Within which the habit of a crystal remains the same

(b) Showing a sharp changein the anisotropic properties of a
crystal

Q16. NUMS 2024

lodine is a poor conductor of electricity because of:

(&) Face centered cubic structure
Body centered cubic structure
(©) Tetragonal structure
(0) Hexagonal structure

Q17. NUMS 2024

Predict the shape of CsCl having radius ratio of 0.93

(®) Tetrahedral
Octahedral
(©) Body centered cubic
(o) Hexagonal

Q18. UHS 2023

In anisotropic crystals which property do not change
with the change in direction of crystalline structure?

(&) Electrical conductance
Thermal conductance
(©) Molarmass

(D) Refractive index

Q19. UHS 2023

In metals, why electric conductivity decreases with

the increases of temperature?

@ Because electron movement decrease with the increase
of temperature

Because metalions oscillations hinder electron movement

(©) Because electron direction changes at high temperature

(D) Because they pass heat current through collision of
electrons
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Q@20. SZABMU 2023

Which of the following information we obtain from the

Lattice energy?

(&) It helps while explaining the structure of the ionic
compound

It explains bonding in the covalent compound

@ It explains properties of the metallic compounds

(D) Itexplains the structure of the molecular compounds

Q21.
Which of the following solids have strong metallic
bond?

(a) Potassium

Phosphorus
(e) Calcium

(@) Sulphur

SZABMU 2023

Q22. KMU 2023

All of the following crystal systems have g = v = 90°
except:

(a) Cubic

Orthorhombic

(c) Tetragonal

(©) Rhombohedral

Q23. KMU 2023

Crystal having orthorhombic crystal systemiis:
(&) PbCrO,
BaS0,

(© ZnO
@ KZCI"‘{OZ

Q24. DUHS 2023

Which of the following is a covalent crystal?
() NaCl
KI

(¢) MgBr,
(o) Diamond

Q25. DUHS 2023

The nature of attraction which holds molecular crystal
is:
&) lonic

Hydrogen bond
(©) Covalentbond

(©) VanDerWaals force
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Q26.

The system in which three angles and axes are unequal
is called?

BUMHS 2023

(&) Cubic system

Triclinic system

(© Orthorhombic system
(D) Trigonal system

Q27. BUMHS 2023
Which one of the following have no cleavage plane?
(&) Graphite

NaClcrystals
(©) Copper crystals

D) Ice

Q28. NUMS 2023

Which statement correctly describes the structure of

sodium chloride crystal?

(&) Each sodiumionis surrounded by six chloride ions and
each chloride ions surrounded by 6 sodium ions

The crystal is face centered cubic structure

(c) Each sodiumionis surrounded by 3 chloride ions and each
chloride ion surrounded by sodiumions

(©) Intermolecular forces are present between two oppositely
chargesions

Q29.
The greater Lattice energy is shown by:

@) NaCl
NaBr
© Nal

(D) NaF

NUMS 2023

Q30. NUMS 2023

Thermal conductivity of metalsis due to:

(&) Layered structure of metals
Freely moving electrons

(© Looselyhold metal atoms

(D) Vibrational movement of metals

Q31. NUMS 2023

Co-ordination number of Nais:

® 10
® 9
© 8
© 12
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Q32. UHS 2022

A small building block which belongs to whole
information about crystal structure is called?

@ Cell

Crystal lattice
(© Unitcell

(D) Crystal unit

Q33. UHS 2022

Which type of solidis called as atomic solid?
(&) Covalentsolids

lonic solids

(©) Metallic solids

(D) Molecular solids

Q34. SZABMU 2022

The molecules of iodine (I;) form the:

(&) Molecular crystals
Covalent crystals
(© loniccrystals

(D) Metalic crystals

Q@35. KMU 2022

Which of the following ionic compounds has the
highest value of lattice energy?

(&) NaF
LiCl
(©) Nal
® KI

Q36. KMU 2022

Which one of the following is the example of polar
molecular solids?

@) Ice

lodine

(© Copper

(D) Phosphorous

Q37. KMU 2022

Which one of the following pairs of compounds is hot
isomorphicin nature?

(&) NaF and MgO

KNO; and NaNO,

(©) Zn0 and CdS

(@) AgNO,andKNO;
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Q38. DUHS 2022

Small diffusion in solid is due to:

(a) Very fast motion of its particles
Vibrational motion of its particles
(c) Translational motion of its particles
(D) Diffusioninto solidis not present

Q39. BUMHS 2022

Amorphous solids?
(a) Have perfect arrangement of atoms
Have sharp Melting point

(c) Canpossesses small regions of orderly arrangement of
atoms

(0) Undergo clean cleavage when cut with knife

Q40. BUMHS 2022

Which one of the following is not a crystalline solid?

(&) Coppersulphate

Sugar
(© NaCl
(D) Rubber

Q41. NUMS 2022

Nature of diamond as solidis
(&) Covalent

Molecular
©) lonic

(©) Metallic

Q42. NUMS 2022

Which one of the followingis as light as a feather and
as strongasiron?
(n) Graphite

Mercury
(c) Graphene

(©) Diamond

Q43. PMDC 2021

Shape of iodine unit cell.
(&) Orthorhombic
Hexagonal

(c) Triclinic

(D) Face-centered cubic
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Q44. PMDC 2021

Properties due to change of direction are called

(A) Isotropic properties

Anisotropy
(©) Symmetry
(D) Cleavage plane

Q45. PMDC 2021

Currentin electrolysis is carried through:

(&) Freeelectrons

Positiveions
() Negativeions

(o) BothBandC

Q46. PMDC 2021

The smallest part of the crystal lattice has all the
properties of the entire crystal thisis called:

(&) Unit

Unit cell

(© Unitcrystal

(o) Allofthese

Q47. PMDC 2020

The lattice energy is also called as:
(&) Energy of affinity

Bond energy

(c) Crystalenergy
(D) Potential energy

Q48. NUMS 2019

Which one the following have highest lattice energy?

(&) NaCl
KCl
@ KBr
(@) LiCl

Q49. SET 2019

In diamond each of the four outer electrons on every
carbon atom is involved in covalent bonding. This
means that there are no free electrons available.
Which of the following property is explained by this
statement?

(a) Diamond does not conduct heat and electricity
Diamond is very hard

@ Diamond has high refractive index

(o) Diamond cuts diamond
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@50. KMU 2019

Substance that has sharp melting pointinthe
followingis:

(&) Gemstone

Glass
(© Coaltar

(o) Diamond

Q51. MDCAT 2016
Electrical conductivity of graphite is greaterin one
direction thanin other due to:

®) Isomorphism

Anisotropy
(©) Cleavage plane

() Symmetry

Q52.
Graphite is one of the allotropic form of Carbon. Itis:

(&) Isotropic
Anisotropic
(c) Good conductor of electricity

(D) BothBandC

KMU 2016

Q53. MDCAT 2013

In the structure of NaCl, each sodiumionis
surrounded by chloride ions:

® 4

6

©5

©) 8

Q54. MDCAT 2010
The coordination number of Na* in NaCl crystal is:

@®) 8

4

© 2

D) 6

Official Solved Edition



BEAMBEPREP - CHEMISTRY - 06. SOLIDS TOPICAL PAST PAPER ARCHIVE

RAPID 5-COLUMN ANSWER KEY

Official PMDC verified answer keys for 06. Solids. beambeprep.com
1 (n] UHS 2024 2 O DUHS 2024 22 @ KMU 2023 3 O SZABMU 2022 15 @ PMDC 2021
I C | UHS 2024 JER D ) DUHS 2024 24 © DUHS 2023 ECIN A | KMU 2022 %6 @ PMDC 2021
3 O UHS 2024 IC & ) BUMHS 2024 25 © DUHS 2023 36 O KMU 2022 7 @ PMDC 2020
4 @  szemu2o2 5 O BUMHS 2024 26 © BUMHS 2023 7 © KMU 2022 3 © NUMS 2019
5 @  szaBMU2024 6 O NUMS 2024 27 @ BUMHS 2023 38 @ DUHS 2022 9 O SET 2019
6 @  szasmu20n 7 @ NUMS 2024 22 O NUMS 2023 % @ BUMHS 2022 50 @ KMU 2019
7 @  szemuzon R C ) UHS 2023 29 © NUMS 2023 w0 © BUMHS 2022 51 @ MDCAT 2016
8 @ szemuzou v O UHS 2023 30 @ NUMS 2023 a1 0 NUMS 2022 52 @ KMU 2016
9 @) szeMuz04 20 @ SZABMU 2023 n @ NUMS 2023 2 @ NUMS 2022 53 @ MDCAT 2013
n @ KMU 2024 PAN C ) SZABMU 2023 2 @ UHS 2022 3 Q PMDC 2021 54 @ MDCAT 2010
n 9 KMU 2024 2 @ KMU 2023 33 0 UHS 2022 4 O PMDC 2021

TOTAL CORRECT INCORRECT BLANK ACCURACY _

MCQS Scanthe booklet QR code to enteranswers in

54 2 TTTTTTT mmmmmms mmssmems ——eeeee BeambePrep Grind Mode for automated error

% autopsies.

beambeprep.com Page 6 of 20 Official Solved Edition



BEAMBEPREP - CHEMISTRY - 06. SOLIDS

PROPOLIS COGNITIVE ERROR AUTOPSIES

TOPICAL PAST PAPER ARCHIVE

Step-by-step conceptual derivations, formula working, and distractor autopsies for every guestion.

Question #1 UHS 2024

Whenever the crystalline solids are broken they do so along definite
planes known as:

CORE CONCEPT AND DERIVATION

Crystalline solids feature highly ordered, repeating
arrangements of atoms. Because of this geometry, there are
specific directions where the bonds holding the lattice
togetherare weaker.

Solution:

* When stress orforceis applied to a crystalline solid, it will
naturally split or break along these specific, well-defined
directional planes of weakness.

« Theseflat, smooth surfaces that result fromthe break are
scientifically termed cleavage planes.

* This propertyis a hallmark of crystallinity, distinguishing
them from amorphous selids, which shatter irregularly
(conchoidal fracture).

Why other options are incorrect:
« B:Refractoryrefers to materials highly resistant to heat,
not structural breaking planes.

* C,D:Sagittal and Coronal planes are anatomical terms
used to describe cross-sections of the human body,
completelyirrelevant to solid-state chemistry.

Question #2 UHS 2024

One of the following is NOT an example of amorphous solids:
CORE CONCEPT AND DERIVATION

Solids are broadly categorized as either crystalline (having a
highly ordered, repeating internal 3D structure) oramorphous
(lacking long-range order).

Solution:
¢ Glucose (C;H,,0;) forms true, well-defined molecular
crystals with sharp melting points.

+ Becauseitsmolecules arrange themselves ina perfectly
ordered repeating lattice, glucose is a crystalline solid.

+ Therefore,itis NOT an amorphous solid.

Why other options are incorrect:

e A, B,D:Plastics, Glass, and Rubber are classic textbook
examples of amorphous solids. Theirinternal structures
are random and tangled. lacking a repeating geometric
lattice.

beambeprep.com Page 7 of 20

Question #3 UHS 2024

In graphite the carbon atoms are arranged in which of the following
structure?

CORE CONCEPT AND DERIVATION

Graphiteis an allotrope of carbon defined by a specific 2D
layered geometry resulting from sp? hybridization.

Solution:

s Ingraphite, every carbon atom undergoes sp?
hybridization and forms three sigma bonds with
neighboring carbon atomsin the same plane.

« Thisbonding arrangement creates flat, contiguous 2D
sheets composed of interlocking six-memberedrings.

s Thisstructure is geometrically described as a hexagonal
array or hexagonal honeycomb structure.

Why other options are incorrect:

e A, C,D:Theserefertodifferent 3D crystal systems or
geometries that do not match the flat, 120-degree
bonded rings foundin graphite sheets.

SZABMU 2024

Question #4

Which of the following is an example of molecular solid?

CORE CONCEPT AND DERIVATION

Molecular solids consist of discrete, neutral molecules held
togetherin alattice by weak intermolecularforces (Van der
Waals forces, dipole-dipole, or hydrogen bonds).

Solution:
e Carbondioxide (CO)is adiscrete, non-polar covalent
molecule.

e Whencooled sufficiently, it freezes to form solid CO,
(commonly known as dryice).

e Inthissolid state, independent CO, melecules occupy the
lattice points and are held together only by weak London
dispersion forces.

e Therefore, COq, is a classic example of amolecular solid.

Why other options are incorrect:

e C,D:CsFandNaClare composed of ametal and a non-
metal, forming a lattice of cations and anions held by
strong electrostatic forces. They areionic solids.

e A: Aluminum nitride usually forms extended covalent/ionic
networks, not discrete molecular solids.
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Question #5

[Formula]is an example of ____ arrangement of crystal lattice.

SZABMU 2024

CORE CONCEPT AND DERIVATION

The coordination geometry of anionic lattice describes the
spatial arrangement of nearest neighbor ions around a central
ion.

Solution:
e |naSodium Chloride (NaCl) crystal, the latticelis face-
centered cubic (FCC).

s Withinthis FCC lattice, every single Na® ionis surrounded
by six C1” ions located along the x, y, and z axes (up, down,
left, right, front, back).

s Geometrically, if you connect the centers of these 6
surrounding chloride ions, it forms an eight-faced shape
called an octahedron.

« Therefore, NaCl exhibits an octahedral arrangement.

Why other options are incorrect:
« A:Monoclinicis acrystal system shape, not the localized
atomic coordination arrangement for NaCl.

e C:Tetrahedral arrangement implies a coordination
number of 4 (like in Zinc Blende, ZnS), whereas NaClis 6.

+ D:Triangularimplies a 2D planar coordination of 3, whichis
incorrect for 3D salt lattices.

Question #6

Identify the pair of solids having molecular nature:

SZABMU 2024

CORE CONCEPT AND DERIVATION

Molecular solids are characterized by discrete, independent
molecules occupying the lattice points, held together by weak
intermolecular forces.

Solution:
s Sz (Rhombic/Monoclinic Sulfur) exists as discrete 8—-atom
crown-shaped molecules.
e [, exists as discrete diatomic molecules.

+ Inbothsolid states, these neutral molecules are held
together strictly by weak London dispersion forces,
classifying both purely as molecular solids.

Why other options are incorrect:
* A:While CO; is molecular, Carbon (C - diamond/graphite)
is a giant covalent network solid.
s C:NaClisanionic solid; Carbon (C) is covalent.
¢ D: While CO,is molecular, KClis anionic solid.

Page 8 of 20
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Question #7

[Formula] and [Formula] are the

SZABMU 2024

CORE CONCEPT AND DERIVATION

Isomorphism occurs when two fundamentally different
chemical compounds crystallize in the exact same geometric
crystal structure.

Solution:

e Silversulfate (Ag,50,) and Sodium sulfate (Na:SOy4)
possess the exact same atomic ratio (2:1:4).

e Becausetherespective cations (Ag" andNa')andthe
shared anion (SO} ") pack togetherinidentically shaped
lattices, these two different compounds are structural
analogs.

¢ Different compounds sharing the same crystal geometry
are termed isomorphs.

Why other options are incorrect:
e A:Polymorphsreferto asingle compound existingin
multiple different crystal structures.

e C:Allotropes are multiple forms of a single pure element
(e.g.. carbon as diamond or graphite).

 D:Anisotropesisnotanounforsubstances; anisotropyis
adirectional property of crystals.

Question #8

Which one of the following is a non-polar molecular solid?

CORE CONCEPT AND DERIVATION

SZABMU 2024

Amaolecular solid is non-polar if its constituent molecules
possess no net permanent dipole moment (usually due to high
structural symmetry cancelling out bond polarities).

Solution:

e Carbondioxide (CO2) has a perfectly linear molecular
geometry (O=C=0).

e Althoughthe individual C=0 bonds are polar, they pull
exactly in opposite directions, mathematically cancelling
each other out.

e Thisresultsinanet dipole moment of zero. Therefore,
solid CO, (dryice)is anon-polar molecular solid, held
together by weak Londondispersion forces.

Why other options are incorrect:
e D:lceismade of Hy0, a bent molecule with a strong
permanent dipole, making it a polar molecular solid.
e C:MgOis alattice of Mg?* and O ions, making it anionic
solid.

« B:Silicon carbide (5iC)is a giant 3D covalent network
solid, not molecular.
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Question #9 R.CGHIY SZABMU 2024

The shape of [Formula] according to its radius ratio is:
CORE CONCEPT AND DERIVATION

The radius ratio rule predicts the coordination number and
resulting local geometric shape of anionic crystal based on the
relative sizes of the cation and anion.

Formula:

Radius Ratio — ——
=

Solution:

s Forsodium chloride (NaCl), the radius ratio of the sodium
cationto the chloride anion is approximately = = 0.52.

+« According to standard crystallographic rules, aradius
ratio falling exactly between 0.414 and 0.732 dictates a
coordinationnumber of 6.

+ Acoordinationnumber of 6 corresponds geometrically to
an octahedral spatial arrangement, where each ion sitsin
the center of an octahedron formed by 6 oppositely
charged neighbors.

Why other options are incorrect:
+ B:BodyCentered Cubic requires a coordination number
of 8 (radiusratio 0.732to 1.0).

+ C:Tetrahedralrequires a coordination number of 4 (radius
ratio 0.225t0 0.414).

Question #10 KMU 2024

The example of metallic solid is:
CORE CONCEPT AND DERIVATION
Metallic solids are formed exclusively by metallic elements.

They consist of positive metal kernels surrounded by a
delocalized "sea” of free valence electrons.

Solution:

* Among the choices, Copper (Cu) is the only transition
metal.

+ |nitssolidstate, copperatoms pool their outer electrons,
creating arobust metallic lattice held together by non-
directional metallic bonds.

+ Therefore, Copperisthe pure example of a metallic solid.

Why other options are incorrect:

« A, B,D:Boron(B), Carbon(C), and Silicon (Si) are non-
metals and metalloids that typically form giant covalent
network solids in their standard states (e.g., diamond or
siliconlattice), not metallic solids.

Page 9 of 20
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Question #11 KMU 2024

When a crystalline substance conducts current in one direction but
not through other directions of the crystal...

CORE CONCEPT AND DERIVATION

Crystalline solids have highly ordered internal geometric
arrangements, meaning the spacing between atoms often
varies depending onthe axis (x, y, orz) being observed.

Solution:

e |f a physical property—like electrical conductivity—
changesin magnitude depending on the directionitis
measured within the crystal, the phenomenonis termed
anisotropy.

e Aclassic exampleis graphite, which conducts electricity
parallel toits internal carbon layers (due to delocalized
electrons), but acts as aninsulator perpendicular to them.

Why other options are incorrect:
e A:Allotropyiswhen one element exists in multiple
structural forms (e.q., carbon as diamond and graphite).

e C:lsomorphismiswhen different compounds share the
same crystal structure.

e D:Polymorphism is when a single compound can
crystallize in more than one structure.

Question #12 DUHS 2024

Dryiceis the example of:
CORE CONCEPT AND DERIVATION

Dryice is the common name for the solid form of Carbon
Dioxide (CO,).

Solution:

* Indryice, the fundamental building blocks occupying the
crystal lattice points are independent, discrete CO,
molecules.

* Because these molecules are completely non-polar, they
are held in place exclusively by weak Van derWaals forces
(Londondispersion forces).

e Anysolid constructed of discrete molecules held by
intermolecular forcesis classified as amolecular solid.

Why other options are incorrect:

s C:ltisnotacovalent solidbecause thereis no continuous,
infinite network of covalent bonds between the
molecules, only weak dispersion forces.

e B,D:ltcontainsnoionsorfree electrons.

Official Solved Edition
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Question #13 DUHS 2024

itis an example of a crystalline solid:
CORE CONCEPT AND DERIVATION

Crystalline solids possess a sharp melting point and a perfectly
ordered, repeating 3D internal arrangement of particles.
Amorphous solids do not.

Solution:
* Alumisuchas potashalum, KAI(S0, ), - 12H,0)is anionic
double salt.

* Whenit solidifies, its constituentions arrange themselves
into a highly regular, repeating geometric lattice, yielding
distinct, faceted crystals with sharp physical properties.

s Therefore, alumis atrue crystalline solid.

Why other options are incorrect:

« A, B, C:Plastics, charcoal (a form of carbon), and glass are
classic examples of amorphous solids. They have
disordered, random internal structures and melt over
broad temperatureranges.

Question #14 BUMHS 2024

Electrically diamond is a:
CORE CONCEPT AND DERIVATION

Electrical conductivity in a solid lattice requires the presence of
mobile charge carriers, such as free, delocalized electrons.

Solution:

« Inadiamond crystal, every single carbon atom is sp®
hybridized.

+ Thismeans all four of its valence electrons are strictly
localized, participating in strong covalent sigma bonds
with four neighboring carbon atoms.

* Because all electrons are tightly locked in place to form
the rigid 3D tetrahedral network, there are absolutely zero
free electrons available to transport electrical charge.

¢ Therefore, electrically, diamondis a strict non-conductor
(insulator).

Why other options are incorrect:

« A, C:Diamondlacks the free electronsrequiredtobea
good conductor or even a semiconductorunder standard
conditions (unlike its allotrope, graphite, which has
delocalized pielectrons).
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Question #15 BUMHS 2024

The term 'Transition temperature'is use for the temperature:
CORE CONCEPT AND DERIVATION

Many substances can exist in more than one crystalline
structural form (polymorphism or allotropy). These different
forms are stable at different temperatures.

Solution:

¢ Thespecific equilibrium temperature at which one distinct
crystalline form (polymorph/allotrope) of a substance
reversibly transforms into a different crystalline formis
defined as its transition temperature.

s Forexample, Rhombic Sulphur transforms into Monoclinic
Sulphur at exactly 95.5°C. At this specific temperature,
both solid crystalline forms stably co-exist in equilibrium.

Why other options are incorrect:

e B:Thisdescribesthe formation of mesophases, not
standard transition temperature between solid states.

e C:Crystal habitrefers to the macroscopic external shape.
whichis related but not the fundamental thermodynamic
definition of transition temperature.

e D:While properties may change during the transition, the
definitionis strictly based on the structural change from
one crystalline phase to another, notjust the properties
themselves.

Question #16 m NUMS 2024

lodine is a poor conductor of electricity because of!
CORE CONCEPT AND DERIVATION

Solidiodine (I,) is anon-polar molecular solid. (Note: The
original question stem phrasing is an artifact of the historical
textbook's formatting, conflating conductivity with crystalline
shape. We address the intended structural answer here.)

Solution:

+ |odineis fundamentally a poor conductor of electricity
becauseitsvalence electrons are localized in discrete,
neutral I, covalent molecules, leaving no free electrons.

s Regardingits solid-state structural geometry—which the
options are querying—solid iodine crystallizes such that
the I molecules occupy the lattice points of a face-
centered cubic (FCC) unit cell (according to this specific
textbook curriculum).

+ Therefore, recognizing the structural characteristic

highlighted by the textbook key, the face-centered cubic
structure is the designated answer,

Why other options are incorrect:

e B, C, D: Standard entry-level chemistry curricula for this
regiondesignate the solidiodine unitcell as face-
centered cubic, making BCC, tetragonal, and hexagonal
incorrect in this context.
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Question #17 NUMS 2024

Predict the shape of [Formula] having radius ratio of 0.93
CORE CONCEPT AND DERIVATION

The radius ratio (7==) of anionic compound allows us to predict

the coordination number and the resulting 3D geometric shape
of its crystal lattice.

Solution:

s Crystallographic rules map specific radius ratioranges to
specific geometries:

¢ Ratio0.225 — 0.414 — Tetrahedral {Coordination = 4)

* Ratio0.414 — 0.732 — Octahedral (Coordination = 6)

* Ratio0.732 — 1.000 — Cubic (Coordination = 8)

+ The givenradiusratio for Cesium Chloride (CsCl)is 0.93,
whichis greaterthan 0.732.

« Thishighratioindicates thatthe large Cs' ion can
comfortably fit 8 C1™ ions around it, resulting ina
coordination number of 8.

+ Acoordinationnumber of 8 corresponds to abody-
centered cubic (BCC) structural shape (often specifically
termed a simple cubic lattice with a body-centered
interstitial, but commonly accepted as BCC in multiple-
choice formats).

Why other options are incorrect:

e A:Tetrahedral requires a much smaller ratio (< 0.414).

¢ B:Octahedralrequires aratio between 0.414and 0.732
(like NaCl).

Question #18 UHS 2023

In anisotropic crystals which property do not change with the
change in direction of crystalline structure?

CORE CONCEPT AND DERIVATION

Anisotropy affects physical properties that depend on the
internal geometric arrangement of atoms, but it cannot alter
intrinsic chemical constants.

Solution:

e Propertieslike electrical conductance, thermal
conductance, and refractive index all depend on how
light, heat, or electrons navigate through the specific
arrangement of atoms in the crystallattice. If the lattice
spacing varies by direction, these properties vary
(anisotropy).

+ However, Molar mass is anintrinsic, fundamental property
of the substance, defined by the atomic weights of the
constituent atoms.

« Molarmass depends solely onthe chemical formula,
totally independent of crystallographic direction.

Why other options are incorrect:

s A, B,D:These areclassic examples of anisotropic
properties that explicitly change depending on the axis of
measurement in anisotropic crystals.
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Question #19 UHS 2023

Inmetals, why electric conductivity decreases with the increases of
temperature?

CORE CONCEPT AND DERIVATION

Metallic conduction relies onthe free flow of a "sea of
electrons” past positively charged metal kernels (ions) situated
at the lattice points.

Solution:

* Asthe temperature of ametalincreases, the thermal
energy is converted into kinetic energy.

¢ This causes the positive metalions at the lattice points to
oscillate/vibrate much more vigorously around their mean
positions.

e Theseintense oscillationsincrease the frequency of
collisions between the flowing free electrons and the
vibrating metalions.

e Thisscattering essentially "hinders” the electron
movement, increasing resistance and thus decreasing
electric conductivity.

Why other options are incorrect:

* A:Thekinetic energy and movement of the electrons
themselves actually increase with temperature, they just
face more obstacles.

e C,D:Thesedonotaccurately describe the mechanism of
electrical resistance in metallic lattices.

Question #20 LGCA{(.)] SZABMU 2023
Which of the following information we obtain from the Lattice
energy?

CORE CONCEPT AND DERIVATION

Lattice energyis a measure of the strength of the electrostatic
forces holdingions togetherin a crystal lattice.

Formula:
Charge

Lattice Energy o -
Size

Solution:

e Becauselattice energy depends directly ontheionic
charges and the ionic radii (size of the ions), it dictates how
tightly the ions can pack together.

e Thepacking efficiency and the relative sizes of the cations
and anions directly determine the geometric shape and
overall structure of theionic compound (e.g., whether it
forms an octahedral or cubic lattice).

Why other options are incorrect:

« B,C,D:Latticeenergyis aconcept strictly applicable to
ionic lattices. It does not explain covalent, metallic, or
molecular bonds.
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Question #21 LGH (%] SZABMU 2023
Which of the following solids have strang metallic bond?

CORE CONCEPT AND DERIVATION

Metallic bond strength depends on two main factors: a smaller
atomic radius and a larger number of delocalized valence
electrons.

Solution:

e First, Phosphorus (P) and Sulphur (S) are non-metals; they
form covalent molecular solids, not metallic bonds. This
eliminates B andD.

+ We compare the two remaining metals: Potassium (Group
1)and Calcium (Group 2).

s Calciumprovides two valence electrons peratomto the
electron sea, whereas Potassium provides only one.

+ Additionally, Calciumhas a smaller atomic radius and a
higher effective nuclear charge compared to Potassium.

¢ The combination of more mobile electrons and a smaller
ionic core results in a significantly stronger electrostatic
attractionin Calcium.

Why other options are incorrect:

+ A:Potassium has fewer valence electrons and a larger
size, making its metallic bond weaker (evident by its much
lower melting point).

Question #22 KMU 2023

All of the following crystal systems have [Formula] except:

CORE CONCEPT AND DERIVATION

Crystal systems are classified by their unit cell dimensions:
edge lengths (a, b, ¢) and interfacial angles (a, 8, 7).

Solution:
« [nCubic, Orthorhombic, and Tetragonal systems, all three
interfacial angles are strictly 90 degrees: a = 8 = v = 90°.

+ However, inthe Rhombohedral (or Trigonal) crystal
system, all edge lengths are equal(a = b = ¢}, and all
angles are equal to each other, but they are notequalto
90 degrees:a = = 7 90°.

+ Therefore, the rhombohedral systemis the exception.

Why other options are incorrect:

+ A, B, C:Thesesystems explicitly require all angles to be
exactly 90 degrees.
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Question #23 KMU 2023

Crystal having orthorhombic crystal system is:

CORE CONCEPT AND DERIVATION

Different chemical compounds crystallize into specific lattice
geometries based on their molecular symmetry and ionic sizes.

Solution:

« Theorthorhombic crystal systemis defined by having
three unequal axes (a # b +# ¢)intersecting at 70-degree
angles(a =38 =+ =907).

e Barium sulfate (BaS04), commonly known as the mineral
barite, is a classic textbook example that crystallizes in the
orthorhombic system.

Why other options are incorrect:
e C:Zincoxide (Zn0)typically crystallizesin a hexagonal
system (wurtzite structure).

* A, D:These compounds belong to other crystalline
systems (e.g., monoclinic/triclinic).

Question #24 DUHS 2023

Which of the following is a covalent crystal?
CORE CONCEPT AND DERIVATION

Covalent crystals (network solids) consist of atoms connected
by a continuous, giant network of covalent bonds.

Solution:

« Diamond is composed entirely of carbon atoms.

e Everycarbonatomis covalently bonded to four othersin a
rigid, 3D tetrahedral geometry.

e Becausethere are nodiscrete molecules orions, and the
entire structure is one massive covalent molecule,
diamond is a quintessential covalent crystal.

Why other options are incorrect:

» A,B, C: NaCl KI, and MgBr, are formed by ametal and a
non-metal, creating lattices held together by
electrostatic forces between cations and anions. These
are ionic crystals.
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Question #25 DUHS 2023

The nature of attraction which holds molecular crystalis:
CORE CONCEPT AND DERIVATION

Molecular crystals possess lattice points occupied by discrete
molecules (like I, Sg, or COs).

Solution:

+« Because the atoms within the molecules have already
satisfied their bonding requirements via covalent bonds,
the molecules themselves are entirely neutral.

s Tohold these separate, neutral molecules togetherina
solid lattice, weak intermolecular forces must act
between them.

s These overarching weak intermolecular forces (such as
London dispersion forces or dipole-dipole interactions)
are collectively termed Van Der Waals forces.

Why other options are incorrect:

* A:lonic bonds holdionic crystals together.

s C:Covalent bonds hold the atoms inside the molecule
together, not the molecules to each other (unlessit's a
giant covalent network like diamond).

+ B:While hydrogen bonds are a specific, strong type of
dipole-dipole interaction found in polar molecular
crystals like ice, Van der Waals force is the broader,
universally applicable answer formolecular crystals as a
whole.

Question #2646 BUMHS 2023

The systeminwhich three angles and axes are unequal is called?
CORE CONCEPT AND DERIVATION
Crystal systems are identified by their degrees of symmetry,

mapped by the equality of their edge lengths (axes) and angles.

Solution:

¢ The most asymmetric crystal system s the triclinic
system.

+ Inatriclinic unit cell, allthree axes are of different lengths (
a# b ).

« Furthermore, all three interfacial angles are different from
each other, and none are equal to 90 degrees (o £ 3 #
7 # 907).

Why other options are incorrect:

s A:Cubichasallequal axes and all 90-degree angles.

+ C: Orthorhombic hasunequal axes, but allangles are
strictly 90 degrees.

+ D:Trigonal (rhombohedral) has equal axes and equal
angles (butnot 90 degrees).
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Question #27 BUMHS 2023

Which one of the following have no cleavage plane?
CORE CONCEPT AND DERIVATION

Cleavageis the tendency of a crystalline solid to split cleanly
along definite, flat structural planes when struck.

Solution:

¢ |onic and covalent network solids often have distinct
planes of weakness where they can snap or cleave cleanly
(e.g.,NaClorgraphite).

s However, Copperis a metallic crystal.

e Metals consist of a flexible, non-directional "sea of
electrons” surrounding positive metal cores. Because
metallic bonds are non-directional, properties remain the
samein all directions.

* Whenstruck, instead of cleaving, the planes of atoms
simply slide past one another without breaking the
continuous metallic bond. This makes copper malleable
and ductile, meaning it lacks distinct cleavage planes.

Why other options are incorrect:

e A, B, D: Graphite cleaves easily betweenits sheets, NaCl
cleaves alongits cubic faces, andice also has structural
cleavage planes due torigid hydrogen bond networks.

Question #28 NUMS 2023

Which statement correctly describes the structure of sodium
chloride crystal?

CORE CONCEPT AND DERIVATION

The crystal structure of Sodium Chloride (NaCl)is defined by its
highly ordered, face-centered cubic (FCC) lattice geometry.

Solution:

e IntheNaCllattice, every Na ' cation sitsin an octahedral
void created by the larger C1™ anions.

* This specific geometric arrangement dictates that exactly
six chloride ions surround each sodiumion.

e Becausethelatticeis perfectly symmetrical and infinitein
3D, thereverseis also true: each chloride ionis
surrounded by exactly six sodiumions.

* Thus,ithasa 6:6 coordinationratio.

Why other options are incorrect:

e C:AJ3-ioncoordinationisincorrect;itisa é:6ratio.

« D:The forces between oppositely chargedions are
strong, intramolecular electrostatic ionic bonds, not weak
intermolecular forces.

e B:WhileNaClis FCC, Option A provides the most
complete and specific functional description of the ionic
interactionsin the structure. (Note: Option A is recognized
as the best, most comprehensive answer in standard
MCQ keys).
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Question #29 NUMS 2023

The greater Lattice energyis shown by:

CORE CONCEPT AND DERIVATION

Lattice energy isinversely proportional to the ionic radius (size)
of theions invelved, assuming the charges are identical.

Formula:

1
Lattice Energy o

Teation T Tanion

Solution:
+ |nall options, the cation is kept constant as Sodium (Na™)
with a +1charge.

+ The anions belongto the halogen group, all with a -1
charge. Therefore, we must compare the sizes of the
halide anions. F~,Cl ,Br ,I .

+ Downthegroup,ionic sizeincreases:F < Cl <Br <1

e Because theFluoride ion (F~) has the smallestionic radius,
it allows the oppositely chargedions to pack the closest
together.

e Thisshorterinternuclear distance maximizes electrostatic
attraction, giving NaF the greatest lattice energy.

Why other options are incorrect:

* A, B, C:Asthesize of the anionincreases(Cl, Br, I), the
internuclear distance increases, weakening the
electrostatic bond and lowering the lattice energy.

beambeprep.com

Page 14 of 20

TOPICAL PAST PAPER ARCHIVE

Question #30 NUMS 2023

Thermal conductivity of metals is due to:

CORE CONCEPT AND DERIVATION

Metals are excellent conductors of both heat and electricity
due to their unigue atomic structure, specifically the "electron
sea" model.

Solution:

+ Inametalliclattice, the valence electrons detach from
individual atoms and become delocalized, forming a "sea”
of freely moving electrons.

« Whenheatis applied to one end of a metal, these highly
mobile free electrons gain kinetic energy.

s« Because they can move freely and rapidly throughout the
entire crystal lattice, they quickly transfer this thermal
energy to coolerregions via collisions.

« Therefore, the high thermal conductivity of metals is
primarily due to freely moving electrons.

Why other options are incorrect:

s D:Whilevibrational movement of atoms (phonons) does
contribute slightly to thermal conductivity, the
overwhelmingly dominantmechanisminmetalsis
electrontransport.

e A, C:Metals donot generally have "layered structures”
(unlike graphite), and their atoms are tightly packed, not
"loosely held".

Question #31 NUMS 2023

Co-ordination number of [Formula] is:

CORE CONCEPT AND DERIVATION

Inmetallic solids, the coordination number refers to the number
of nearest neighbor atoms immediately surrounding a central
atominthe crystal lattice.

Solution:
e Metallic Sodium (Na) crystallizes in a Body-Centered
Cubic (BCC) lattice structure.

e InaBCCarrangement, cne atomislocated at the center
of the cube, surrounded by 8 atoms situated at the

corners of the cube.

« Therefore, the central sodium atom has exactly 8 nearest
neighbors touching it.

* Thus, the coordination number of metallic Nais 8.

Why other options are incorrect:

e A, B:These arenot standard coordination numbers for
simple cubic lattice systems.

s D:Acoordination number of 12 is found in Close-Packed
structures (FCC/HCP), not BCC metals like sodium.
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Question #32 UHS 2022

Asmall building block which belongs to whole infarmation about
crystal structureis called?

CORE CONCEPT AND DERIVATION

Crystals are constructed by stacking identical geometric
structural blocks in three dimensions.

Solution:

+ The smallest representative building block that holds all
the symmetry and proportional structural information of
the entire crystal lattice is called the unit cell.

Why other options are incorrect:
* B:Thecrystallattice is the entire macroscopic 3D
framework, not the small building block.

« A, D:These areincomplete or non-standard termsin
solid-state chemistry.

Question #33 UHS 2022

Which type of solid is called as atomic solid?
CORE CONCEPT AND DERIVATION

Solids can be classified by the type of particles that occupy
theirlattice points.

Solution:

* |nacovalentsolid(also known as a network solid), the
lattice points are occupied by neutral, individual atoms
(e.g., Carbon atoms in diamond or Silicon/Oxygenin
quartz).

+ Because their structural particles are purely neutral atoms
bonded via a continuous network of covalent bonds, they
are frequently termed atomic solids.

Why other options are incorrect:
s B:lonic solids have cations and anions at theirlattice
points.

o C:Metallic solids have positive metal kernelsimmersedin
aseaof electrons.

« D:Molecularsolids have discrete molecules (like I, or HyO)
at their lattice points.
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Question #34

The molecules of iodine ( [Formula] ) form the:

SZABMU 2022

CORE CONCEPT AND DERIVATION

The nature of a crystal depends on the constituent particles and
the forces holding them together.

Solution:
e |odine exists as stable, discrete non-polar diatomic
molecules (I).

« Inthesolid state, these independent I, molecules occupy
the lattice points.

* They are held together by weak intermolecular forces
(specifically London dispersion forces).

e Therefore, solid iodine forms molecular crystals.

Why other options are incorrect:

e B:Covalentcrystals feature a giant continuous network of
atoms, not discrete molecules.

e C,D:lodinedoes notcontainions or free electrons.

Question #35 KMU 2022

Which of the following ionic compounds has the highest value of
lattice energy?
CORE CONCEPT AND DERIVATION

Lattice energyis governed by Coulomb's law. It increases as the
charge on the ions increases and as the size of theions
decreases.

Formula:

B q9'9q
r+ +r-

Solution:

e Allthe options listed (NaF, LiCl, Nal, KI) consist of singly
chargedions (+1 and -1). Thus, charges are identical.

e \Wemustevaluate theionic radii. The smallest cation and
smallest anion will yield the shortestinternuclear distance
and the highest lattice energy.

e Comparing NaF and LiCl: Fluoride (F ) is significantly
smaller than Chloride (C1™). While Lithium (Li ") is slightly
smaller than Sodium (Na "), the extremely small size of the
fluoride iondominates, giving NaF an exceptionally high
charge density.

« Therefore, NaF has the highest lattice energy among the
givenchoices.

Why other options are incorrect:

e B,C,D:These compounds containlargeranions (Cl ,17)
orlarger cations (K'), whichincreases the distance
between the ions andlowers the lattice energy.
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Question #36 KMU 2022

Which one of the following is the example of polar molecular solids?
CORE CONCEPT AND DERIVATION

Molecularsolids are formed by molecules held together by
intermolecular forces. If the molecules possess a permaneant
dipole moment, the solidis a polar molecular solid.

Solution:

e |ceisthe solid form of water (H,0).

« Thewater molecule has a bent geometry and highly polar
O-H bonds, resulting in a strong permanent net dipole
moment.

« Inice, these polarmolecules are held together by strong
dipole-dipole interactions (specifically, hydrogen
bonding), classifying it as a polar molecular solid.

Why other options are incorrect:

« B, D:lodine(I,) and Phosphorus (P,) consist of identical
non-metal atoms, forming completely non-polar
molecules.

¢ C:Copperisametal, forming ametallic solid, not a
molecular one.

Question #37 KMU 2022

Which one of the following pairs of compounds is not isomorphic in
nature?

CORE CONCEPT AND DERIVATION

Isomorphism refers to the phenomenon where two different
chemical substances exhibit the same crystalline structure.
Isomorphs typically share the same atomic ratio and similar
chemical formulas.

Solution:

o While AgNO, and KNO, share the same 1:1.3 atomic ratio,
they do not share the exact same geometric crystal
structure.

* Despite their similar formulas, their differing ionic radii and
structural packing prevent them from being true
isomorphs.

* Therefore, AgNO, and KNO; are NOT isomorphic.

Why other options are incorrect:

+ A, B, C: These pairs commonly exhibit isomorphism,
crystallizing in matching geometric lattice systems.
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Question #38 DUHS 2022

Small diffusionin solid is due to:

CORE CONCEPT AND DERIVATION

Diffusionis the net movement of particles from an area of
higher concentration to lower concentration, relying heavily on
the ability of particles to move freely through space
(translational motion).

Solution:

e Inideal crystalline solids, particles (atoms, ions, or
molecules) are tightly packed and locked into fixed lattice
positions.

e They canonlyvibrate around these fixed mean positions;
they lack the free translational motion required for
macroscopic diffusion.

« Because of this absolute lack of translational mobility,
practical, large-scale diffusion into solids is considered
not present (orincredibly negligible compared to liquids
and gases).

Why other options are incorrect:
e A, C:Particlesinasolid donot have fast motionor
translational motion.

+ B:While solids do have vibrational motion, vibration alone
at fixed lattice points does not facilitate diffusion.

Question #39 BUMHS 2022

Amorphous solids?
CORE CONCEPT AND DERIVATION

Amorphous solids (like glass or plastic) lack along-range,
perfectly ordered internal structure, differentiating them from
crystalline solids.

Solution:
* While amorphous solids are generally disordered, they are
not always 100% chaotic.

e Theycancontainmicroscopic, localized pockets where
atoms temporarily align in an orderly fashion.

e Thesetiny, ordered crystalline regions scattered
throughout the amorphous bulk are known as crystallites.

e Therefore, amorphous solids can possess small regions of
orderly arrangement.

Why other options are incorrect:

e A, B,D:Perfectlong-range arrangement, sharp melting
points, and clean, planar cleavage are all exclusive
properties of true crystalline solids, not amorphous solids.
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Question #40 BUMHS 2022

Which one of the following is not a crystalline solid?

CORE CONCEPT AND DERIVATION

Crystalline solids possess a highly regular, repeating 3D
arrangement of atoms. Amorphous solids have irregular,
random arrangements.

Solution:
* Rubberis apolymer composed of long, tangled
molecular chains.
s |tlacks aregular, repeating internal geometric lattice.

* Becauseitsstructural arrangement is random and
disordered, rubberis classified as an amorphous (non-
crystalline) solid.

Why other options are incorrect:

¢ A, C:Coppersulphate and Sodium chloride are classic
ionic crystalline solids.

+ B:Sugar(sucrose)is a polarmolecular crystalline solid.

Question #41 NUMS 2022

Nature of diamond as solidis
CORE CONCEPT AND DERIVATION

The classification of a solid depends entirely onthe type of
bonds holding its constituent particles togetherin the lattice.

Solution:
¢ Indiamond, the lattice points are occupied by carbon
atoms.

* Everysingle carbon atomis bonded to four adjacent
carbon atoms via strong, directional covalent bonds,
forming a massive, continuous 3D tetrahedral network.

+ Because the entire crystalis held togetherby this covalent
network, diamond is unequivocally classified as a
covalent solid (or network covalent solid).

Why other options are incorrect:

s B:ltdoesnotconsist of discrete molecules held by Van
derWaals forces.

s C,D:Therearenoions or sea of free electrons in diamond.
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Question #42 NUMS 2022

Which one of the following is as light as a feather and as strong as
iron?

CORE CONCEPT AND DERIVATION

Graphene is a revolutionary carbon allotrope known forits

extreme structural properties despite its microscopic
thickness.

Solution:

e Graphene consists of asingle, two-dimensional (2D)
planar layer of carbon atoms arranged in a hexagonal
honeycomb lattice.

e Becauseitis only one atom thick, itis incredibly
lightweight ("as light as a feather").

e Simultaneously, thesp® covalent bonds between the
carbon atoms are immensely strong, giving it a tensile
strength significantly greater than that of steel/iron.

Why other options are incorrect:
e A:Graphiteis softand flaky (used in pencils) because its
layers easily slide over one another.

e D:Diamondisexceptionally strong and hard, but itisa
dense, heavy 3D crystal, not "light as a feather”,

e B:Mercuryis adense, heavy liquid metal.

Question #43 PMDC 2021

Shape of iodine unit cell.
CORE CONCEPT AND DERIVATION

Molecular crystals like solid lodine (I;) pack in specific
geometric unit cells.

Solution:

¢ According to the provided source text and explanatory
notes, the structural geometry of the solid iodine unit cell
is defined as face-centered cubic (FCC).

« (Note: While advanced crystallographic data often
defines iodine as base-centered orthorhombic, within the
scope of this specific historical curriculum and textbook
key. itis evaluated as face-centered cubic.)

Why other options are incorrect:

e A, B, C:Basedonthe strict parameters of the provided
answer key, these shapes do not define the iodine unit
cell.
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Question #44 RCH({:)] PMDC 2021

Properties due to change of direction are called ____
CORE CONCEPT AND DERIVATION

The dependency of physical properties on the crystallographic
direction of measurementis a hallmark of crystalline solids.

Solution:

+« When properties like electrical conductivity, refractive
index, or thermal expansion vary depending on the angle
ordirection they are measured within a crystal, this
phenomenon is defined as anisotropy.

Why other options are incorrect:

* A:lsotropic properties remainidentical regardless of the
direction of measurement (typical of amorphous solids or
liquids).

* C,D:Symmetry relates to structural repetition, and
cleavage planes are the physical planes where crystals
break cleanly.

Question #45 PMDC 2021

Current in electrolysisis carried through:
CORE CONCEPT AND DERIVATION

Electrical conductionin different mediums relies on different
types of mobile charge carriers.

Solution:
* Inmetallic conduction (like wires), current is carried by
free electrons.

+ However inanelectrolytic cell (electrolysis), the
conduction occurs through a moltenliquid or anaqueous
solution containing dissolved electrolytes.

* Here, the charge carriers are the actual mobile positive
ions (cations) migrating to the cathode and negative ions
(anions) migrating to the anode.

* Therefore, currentin the electrolyteis carried by both
positive and negative ions.

Why other options are incorrect:

* A:Freeelectronscarry currentin the external wire
electrodes, but not through the electrolyte solutionitself.
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Question #46 LGH(:)] PMDC 2021
The smallest part of the crystal lattice has all the properties of the
entire crystal thisis called:

CORE CONCEPT AND DERIVATION

Acrystallattice is built from repeating fundamental 3D building
blocks.

Solution:
e Theunit cellis defined as the smallest repeating basic 3D
structural unit of a crystal lattice.

e Whentranslated across 3D space, the unit cell generates
the entire macroscopic crystal.

s Becauseitcontains the complete spatial arrangement of
atoms/ions, it possesses allthe fundamental chemical
and geometric properties of the whole crystal.

Why other options are incorrect:

e A, C,D:"Unit"and "Unit crystal” are not standard
crystallographic terms. The precise scientific terminology
is "unit cell”.

Question #47 PMDC 2020

The lattice energy is also called as:
CORE CONCEPT AND DERIVATION

Lattice energy represents the energy released when gaseous
ions bind to form an ionic solid, or the energy required to break
the solid into gaseousions.

Solution:

e Becausethis energy is fundamentally tied to the
formation and stability of the crystallattice structure
itself, itis synonymously referred to as crystal energy.

Why other options are incorrect:

« A, B, D:Electron affinity relates to gaining electrons, bond
energy usually refers to covalent bonds between atoms in
amolecule, and potential energy is ageneral physics
term, not specifically synonymous with lattice energy.
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Question #48 NUMS 2019

Which one the following have highest lattice energy?
CORE CONCEPT AND DERIVATION

Lattice energy is directly proportional to the product of ionic
charges and inversely proportional to the sizes (radii) of the
ions.

Formula:
Q192

Lattice Energy
T+ T

Solution:
« Allthe given options consist of +1 cations and -1 anions, so
the charge productis constant.
+ We must look at the ionic sizes. The smaller the ions, the
closerthey pack, resulting in higher lattice energy:.

e Among the cations, Li" has the smallest ionic size
comparedtoNa'" andK".

* Therefore, LiClpossesses the maximum lattice energy
due to having the smallestinternuclear distance.

Why other options are incorrect:

e A,B,C:Theycontainlargercations (Na",K") orlarger
anions (Br ), whichincreases the distance between
charges and weakens the lattice energy.

Question #49 SET 2019

In diamond each of the four outer electrons on every carbon atomis
involved in covalent bonding. This meanst...

CORE CONCEPT AND DERIVATION
Electrical and thermal conductivity in solids primarily depend on

the availability of mobile (free) charge carriers, such as
delocalized electrons.

Solution:

e Indiamond, every carbon atomis sp® hybridized and
covalently bonded to four other carbon atoms.

« Because allfourvalence electrons are locked into strong,
localized sigma bonds, there are absolutely zero free
electrons available to carry acharge.

« Therefore, the lack of free electrons directly explains why
diamond is a non-cenductor of electricity (and
fundamentally limits electronic heat conduction).

Why other options are incorrect:

+ B, D:Thehardness of diamond is explained by the rigid,
3D tetrahedral network of strong covalent bonds, not just
the lack of free electrons.

+ C:Therefractive indexis related to optical density and the
rigid lattice, not directly to conductivity.
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Question #50 KMU 2019

Substance that has sharp melting point in the following is:
CORE CONCEPT AND DERIVATION

Asharp melting pointis a characteristic feature of true
crystalline solids, which have a highly ordered, repeating
internal structure. Amorphous solids lack this order and melt
overarange of temperatures.

Solution:

e Diamond is a highly ordered, 3D covalent network
crystalline solid. Because allits bonds are identical and
ordered, they break at a specific, uniformtemperature,
yielding a very sharp melting point.

Why other options are incorrect:

« B, C:CGlass and coaltarare classic examples of
amorphous solids; they soften gradually over arange of
temperatures rather than melting sharply.

e A:While some gemstones are crystalline, "gemstone”isa
generic term that caninclude amorphous materials like
opal oramber. Diamond is the specifically stated
crystalline solid.

Question #51 MDCAT 2016

Electrical conductivity of graphite is greater in one direction thanin
other due to:

CORE CONCEPT AND DERIVATION

The variation of physical properties (such as electrical
conductivity, refractive index, or thermal expansion) with
directionina crystalis called anisotropy.

Solution:
e Graphite has alayered structure where carbon atoms are
sp” hybridized.
e Electrons are delocalized and can move freely parallel to

the layers, making graphite a good electrical conductorin
that specific plane.

e Perpendicularto the layers, there are no free electrons,
making it aninsulator.

« Thisdirectional dependence of conductivity is the prime
definition of anisotropy.

Why other options are incorrect:
« A:lsomorphism refers to different substances having the
same crystal structure.

s C,D:Cleavage planes and symmetry describe structural
geometry, not the phenomenon of direction-dependent
properties.
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Question #52 KMU 2016

Graphite is one of the allotropic form of Carbon. It is:
CORE CONCEPT AND DERIVATION

Allotropes are different structural forms of the same element.
Graphiteis a crystalline allotrope of carbon with unique
directional properties.

Solution:

o Graphite consists of layers of sp hybridized carbon
atoms, leaving one unhybridized p-electron per atom that
becomesdelocalized.

+ Because these delocalized electrons can move freely
parallel to the layers, graphite is a good conductor of
electricity (Option C).

+ However,itdoes not conduct electricity perpendicular to
the layers. This directional dependency meansitis
anisotropic (Option B).

s Therefore, bothBand C are correct.

Why other options are incorrect:

+ A lsotropic means properties areidentical inall directions
(like in amorphous solids), which contradicts graphite’'s
layered structure.,
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Question #53 MDCAT 2013

Inthe structure of [Formula] , each sodium ion is surrounded by
chloride ions:

CORE CONCEPT AND DERIVATION

lonic crystals arrange themselves in alattice that maximizes
electrostatic attraction and minimizes repulsion, dictating
specific coordination numbers.

Solution:

e NaClcrystallizesin aface-centered cubic (FCC) structure.,

e Inthisspecific arrangement, every single Na* cationsitsin
anoctahedral hole created by the C1~ anions.

« Thisgeometryinherently dictates that exactly 6 chloride
ions surround each sodiumion.

Why other options are incorrect:

e A, C,D:4(tetrahedral) and 8 (cubic) are coordination
numbers for different lattice types (like ZnS or CsCl). not
NaCl.

Question #54 MDCAT 2010

The coordination number of [Formula] in [Formula] crystal is:
CORE CONCEPT AND DERIVATION

The coordination number is defined as the number of
oppositely chargedions immediately surrounding a specific ion
inacrystallattice.

Solution:

¢ Intheface-centered cubic (FCC)lattice structure of NaCl,
eachNa' ionis octahedrally surrounded by six C1~ ions.

e Similarly, each C1” ionis surrounded by sixNa' ions.

s Therefore, the coordination number forbothionsis é.

Why other options are incorrect:

s A, B, C: These numbersdonot correspond tothe 6:6
octahedral geometry characteristic of the sodium
chloride crystal lattice.
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