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Hey there, future dental pro!

I’m Dr. Mujtaba Shaikh, founder of The Dentalist,
and I made this Starter Kit especially for you — the
hardworking dental student or future dentist
preparing for tough exams like AFK, NBDE, ADAT, or
your undergrad dental finals.

I know how overwhelming Dental Materials can
feel… too much theory, scattered notes, and way
too little time. That’s why I created this all-in-one,
no-fluff kit — to help you understand faster, retain
smarter, and practice with purpose.

Let’s make studying simple and strategic.
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Welcome to The Dental
Materials Starter Kit



10-Day Crash Study Plan
A day-by-day schedule to revise all 31 chapters
from McCabe’s textbook in just 10 days — even if
you’re short on time.
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What’s Inside This Kit?

High-Yield Memory Tricks
Super effective mnemonics and memory hacks to
instantly recall tricky concepts.

Quick Recap Tables
Clean, visual summary tables of all key points —
one chapter per page.

100 Exam-Style Practice MCQs
Targeted, concept-based questions with detailed
explanations to test your understanding and
prepare you for real exams.



Step 1: Start with the 10-Day Plan. Follow it as
strictly as possible — one day at a time.
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How to Use This Kit Effectively:

Step 2: Before reading each chapter, review the
Recap Table first. It will guide your focus.

Step 3: Use the Memory Tricks to lock in the
concepts.

Step 4: After completing the chapters, take the
MCQ test to assess and revise.

Bonus: 
At the end of this kit, you’ll find options to book
coaching, a free guidance call, and links to join

our exclusive email list for more study tools.



Covers All 31 Chapters from McCabe — In Just 10 Focused Days
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10-Day Dental Materials
Crash Study Plan

Day 1: Foundation & Properties
Ch 1: Science of Dental Materials
Ch 2: Properties Used to Characterize Materials

Tips: 
Stick to the order
Use the Recap Tables + Memory Tricks as you go.

Day 2: Casts, Waxes & Investments
Ch 3: Gypsum Products for Dental Casts
Ch 4: Waxes
Ch 5: Investments and Refractory Dies

Day 3: Metals & Casting
Ch 6: Metals and Alloys
Ch 7: Gold and Alloys of Noble Metals
Ch 8: Base Metal Casting Alloys
Ch 9: Casting

Day 4: Steels, Ceramics & Polymers
Ch 10: Steel and Wrought Alloys
Ch 11: Ceramics and PFM
Ch 12: Synthetic Polymers

Day 5: Denture Materials
Ch 13: Denture Base Polymers
Ch 14: Denture Lining Materials
Ch 15: Artificial Teeth

The Dentalist - www..th
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10-Day Dental Materials
Crash Study Plan

Day 6: Impression Materials
Ch 16: Impression Materials – Classification &
Requirements
Ch 17: Non-elastic Impression Materials
Ch 18: Elastic Impression Materials – Hydrocolloids
Ch 19: Elastic Impression Materials – Synthetic
Elastomers

Day 7: Direct Fillings & Amalgam
Ch 20: Requirements of Direct Filling Materials
Ch 21: Dental Amalgam
Ch 22: Resin-based Filling Materials

Day 8: Bonding & Glass Ionomers
Ch 23: Adhesive Restorative Materials
Ch 24: Glass Ionomer Restorative Materials
Ch 25: Resin-Modified Glass Ionomers

Day 9: Temporaries & Cements
Ch 26: Temporary Crown & Bridge Resins
Ch 27: Requirements of Dental Cements
Ch 28: Phosphoric Acid-Based Cements
Ch 29: Organometallic Chelate-Based Cements
Ch 30: Polycarboxylates, GICs & RMGICs for Luting

Day 10: Endodontics + Final MCQ Review
Ch 31: Endodontic Materials
Review Weak Topics from Previous Days
Attempt All 100 Practice MCQs
Revisit Recap Tables & Memory Tricks

Tips:
Set a timer. Study in focused 90-minute blocks. 
Use Recap Tables as flashcards. Test yourself constantly.

The Dentalist - www..th
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Chapter 3: Gypsum Products
Trick:
 "WPC-SAP" for Gypsum Control
 → Control properties with:

Water/Powder ratio
Particle size
Crystals
Setting time
Accelerators
Pressure

This helps you recall setting + strength variables.
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High-Yield Memory Tricks

Chapter 1: Science of Dental Materials
Trick:
 "SEE Materials Like a Dentist"
 → Selection, Evaluation, Evidence-based choice.
 Use the "SEE" method to remember the 3 key
elements:
 → Selection, Evaluation, and Evidence-based
material choice.

Chapter 2: Properties Used to Characterise Materials
Trick:
 "MRT-TAC-Bio" Formula
 Use this acronym to recall the 8 core properties:

Mechanical
Rheological
Thermal
Thermodynamic (adhesion)
Aesthetic (misc physical)
Chemical
Biological

Grouped into: Physical + Chemical + Biological.

The Dentalist - www..th
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Chapter 5: Investments and Refractory Dies
Trick:
 “GPS for Casting”
 To recall the 3 types of investment materials:

Gypsum-bonded (for gold)
Phosphate-bonded (for base metal and PFM)
Silica-bonded (for high temp ceramics)

Students often forget these types — this trick locks
them in easily.
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High-Yield Memory Tricks

Chapter 4: Waxes
Trick:
 “Waxes MELT"
 To recall 4 key properties of dental waxes:

Melting range
Expansion (thermal)
Lease of carving
Thermal sensitivity

This trick focuses on properties, which are commonly
tested and clinically important.

Chapter 6: Metals and Alloys
Trick:
 “SSSS Alloys” — 4 Solid Solutions

Substitutional
Superlattice
Solid solution (interstitial)
Segregated

Tip to recall:
"Solid Solutions Stay Super Strong" → All 4 start with
"S", which helps you remember the types of
structures that can form when metals mix.

The Dentalist - www..th
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Chapter 8: Base Metal Casting Alloys
Trick:
 “CRON” Alloys
 Base metal alloys usually contain:

Cobalt
Rare earths
Other elements (Mo, Be)
Nickel

🧠 Think: “CRON alloys are strong like Chrome” — helps
recall both composition and strength properties.
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High-Yield Memory Tricks

Chapter 7: Gold and Alloys of Noble Metals
Trick:
 “GPHS” – Gold Pretty High Standard
 To recall the 4 traditional casting gold types (based
on hardness):

Gold Type I – Soft
Partially Hard (Type II)
Hard (Type III)
Super Hard (Type IV)

"GPHS" = your gold quality report card.

Chapter 9: Casting
Trick:
 “Hot ICF” for Casting Faults
 Major causes of casting faults:

Incomplete casting
Cracked mold
Fins or flashes

Picture a “Hot ICF” furnace spitting out faulty
castings — helps identify common error patterns in
clinical castings.

The Dentalist - www..th
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Chapter 11: Ceramics and PFM
Trick:
 “Layer Cake of Ceramics”
 To recall the PFM ceramic layers:

Opaque layer (hides metal)
Dentine/body (gives color)
Enamel (translucency)

Imagine building a cake:
 → Metal base + Opaque + Body + Enamel = Strong +
Esthetic crown
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High-Yield Memory Tricks

Chapter 10: Steel and Wrought Alloys
Trick:
 “SS Wires” — Stainless Steel Wires
 Used for:

Splints
Space maintainers
Wire clasps
Retainers
Springs

Think: “SS wires = Super Strong wires” → helps recall
applications of stainless steel in ortho and prostho.

Chapter 12: Synthetic Polymers
Trick:
 “PMMA → P’s of Polymerization”
 Recall the 4 polymerization stages:

Polymerization (initiation)
Propagation
Polymer shrinkage
Post-curing (residual monomer)

Think of "4 P’s of PMMA" — helps remember how
synthetic polymers behave, especially acrylics.

The Dentalist - www..th
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Chapter 14: Denture Lining Materials
Trick:
 “SAT” – 3 Types of Soft Liners

Silicone-based
Acrylic-based
Thermoplastic (polyphosphazine)

Tip: “SAT liners keep the denture soft” → Quick way to
classify and compare lining materials.
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High-Yield Memory Tricks

Chapter 13: Denture Base Polymers
Trick:
 “TRAMP” – What Makes a Good Denture Base
 5 Key Requirements:

Toughness
Rigidity
Adaptability
Mouldability
Polishability

“TRAMP dentures stay in place” → helps recall
functional and esthetic needs of base materials.

Chapter 15: Artificial Teeth
Trick:
 “CAP” – Materials for Artificial Teeth

Composite
Acrylic resin
Porcelain

“Put a CAP on your denture” → helps recall the 3 most
used materials and their clinical differences.

The Dentalist - www..th
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Chapter 17: Non-Elastic Impression Materials
Trick:
 “ZIP-W” – 4 Types

Zinc oxide eugenol
Impression plaster
Plastics (compound)
Wax

Just remember: “ZIP-W can’t stretch” → non-elastic
materials that don’t flex or recover.
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High-Yield Memory Tricks

Chapter 16: Impression Materials – Classification &
Requirements
Trick:
 “NEE-D” to Choose Impression Material
 Requirements of a good impression material:

Non-toxic
Elastic recovery
Ease of handling
Dimensional stability

If your impression material doesn’t meet NEE-D, it
fails clinically.

Chapter 18: Elastic Impression Materials – Hydrocolloids
Trick:
“Agar-Alginates Are HA!”

Hydrocolloids =
Agar (reversible)
Alginate (irreversible)

“HA! They’re both hydrophilic gels” → quickly classifies
these materials and reminds you of their key trait:
water-based and elastic.

The Dentalist - www..th
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Chapter 19: Elastic Impression Materials – Synthetic
Elastomers
Trick:
“PEPS” – Types of Elastomers

Polysulphide
Ether (Polyether)
Putty silicone (Condensation)
Silicone (Addition)

“PEPS don’t like water” → reminds you: Elastomers are
hydrophobic, and this is critical for handling and
bonding.

Chapter 20: Direct Filling Materials & Historical Perspectives
Trick:
 “RAMB” – Key Properties

Rheological
Appearance
Mechanical
Biological

“RAMB defines how good a direct filling is” → this
summarizes how to assess historical vs modern filling
materials.
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High-Yield Memory Tricks

Chapter 16: Impression Materials – Classification &
Requirements
Trick:
 “NEE-D” to Choose Impression Material
 Requirements of a good impression material:

Non-toxic
Elastic recovery
Ease of handling
Dimensional stability

If your impression material doesn’t meet NEE-D, it
fails clinically.

The Dentalist - www..th
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Chapter 22: Resin-Based Filling Materials
Trick:
 “BIT-C” – Composite Components

BIS-GMA or UDMA resin
Initiator system
TEGDMA (diluent)
Coupling agent + fillers

 “BIT-C makes composites hard to beat” → quick recall
of structure + function of composite parts.
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High-Yield Memory Tricks

Chapter 21: Dental Amalgam
Trick:
 “GAT-C” – Composition of Amalgam

Gamma (Ag-Sn)
Ag-Cu
Tin
Copper (high-copper amalgams)

“GAT-C = Game Changer” → because high-copper
amalgams eliminate weak gamma-2 phase.

Chapter 24: Glass Ionomer Restorative Materials
Trick:
“ACID-BASE GIC”
 Glass ionomer sets by:

Acid (polyacrylic acid)
Base (fluoroaluminosilicate glass) → Acid-Base
Reaction

GIC = Glass In Cement” → sets via chemical reaction,
bonds chemically, releases fluoride.

The Dentalist - www..th
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Chapter 26: Temporary Crown & Bridge Resins
Trick:
“PMMA or Bis-A?”
 Temporary crown resins are usually:

PMMA (heat or cold cure)
Bis-acryl (auto-mix, better fit)

Tip: PMMA = long-term temp; Bis-A = quick chairside
temp
 Just ask yourself: “Do I want strength or speed?”
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High-Yield Memory Tricks

Chapter 25: Resin-Modified Glass Ionomers (RMGIs)
& Related Materials
Trick:
 “Triple Set” Reaction
 RMGIs set by:

Acid-base reaction (like GIC)
Resin polymerization
Hydrogen bonding (for adhesion)

Think: “RMGI = GIC + Composite”
 It gives you the best of both — chemical bond + light
cure.

Chapter 27: Dental Cements – Requirements
Trick:
 “Lute, Line, Lock”
 Dental cements must perform 3 key roles:

Lute restorations
Line the cavity
Lock materials into place (orthodontics/endodontics)

“3L Rule” → Choose cement based on its primary job.

The Dentalist - www..th
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Chapter 29: Organometallic Chelate Cements
Trick:
 “ZOE is the OG”

Zinc Oxide Eugenol is the classic chelate cement
Soothing, palliative, not very strong

Think: “ZOE = Zinc’s Oil Edition” → used for temporary
restorations or base.
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High-Yield Memory Tricks

Chapter 28: Phosphoric Acid-Based Cements
Trick:
 “Zinc Phosphate = Acid + Powder”
 Zinc phosphate cement sets by:

Mixing liquid phosphoric acid with
Zinc oxide powder

It’s an exothermic reaction → cool glass slab!

Chapter 30: Polycarboxylates, GICs & RMGICs for Luting
Trick:
“Poly-GIC Sandwich”
 Use GIC/Polycarboxylate under composite restorations to:

Bond to dentin
Reduce sensitivity
Release fluoride

“The Sandwich Technique = GIC Base + Composite Top”

Chapter 31: Endodontic Materials
Trick:
 “3 I's of Endo”

Irrigants (NaOCl, CHX)
Intracanal medicaments (CaOH)
Inert filling materials (Gutta-percha, sealers)

If you remember the “3 I’s” — you’ve got the whole root
canal covered.

The Dentalist - www..th
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Topic Key Points

Introduction
Dental materials are engineered
substances used to restore, replace, or aid
oral tissues.

Selection of Materials
Based on biocompatibility, aesthetics,
strength, manipulation ease, longevity, and
cost.

Evaluation of Materials

Evaluated via: 
– In vitro tests (lab-based) 
– In vivo tests (clinical trials) 
– Standards (ISO, ADA)

Common Standards
ISO 6872 for ceramics, ISO 4049 for
composites, ADA specifications for various
materials

Material Categories Metals & Alloys-Ceramics-Polymers-
Composites

Key Consideration No "ideal" material exists — the best choice
depends on the clinical situation.

Exam Tip
Know the difference between in vitro vs in
vivo, and what standards govern dental
materials.
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Quick Recap Table
Chapter1: Science of Dental Materials
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Property Type Key Concepts & Examples

Introduction
Properties define how a material behaves
under stress, temperature, time, and
environment.

Mechanical Properties

Strength: Ability to resist deformation or
fracture. 
Elastic modulus: Stiffness 
Hardness: Surface resistance 
Toughness: Energy absorbed before
failure 
Ductility/Malleability: Deformation
without breaking

Rheological Properties
Flow behavior of materials 
Viscosity (resistance to flow) 
Thixotropy: Flow under pressure

Thermal Properties

Thermal conductivity: Heat transfer rate 
Thermal expansion: Dimensional
change with temperature 
Specific heat

Adhesion
Bonding between dissimilar materials 
Influenced by surface energy, wetting,
and film thickness

Misc. Physical
Properties Color, translucency, radiopacity, density
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Quick Recap Table
Chapter 2: Properties Used to Characterize
Materials
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Property Type Key Concepts & Examples

Chemical Properties Corrosion resistance, solubility, chemical
degradation

Biological Properties Biocompatibility, toxicity, mutagenicity,
carcinogenicity

Clinical Relevance

Materials must balance mechanical
strength with biological safety. Adhesion
and thermal properties impact restoration
success.

Exam Tip
Always associate each property with its
clinical implication — e.g., high thermal
expansion → marginal leakage risk.
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Quick Recap Table
Chapter 2: Properties Used to Characterize
Materials
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Property Type Key Concepts & Examples

Introduction Gypsum products are used to make
models, dies, and casts of oral tissues.

Requirements

– Dimensional accuracy 
– Adequate strength 
– Easy manipulation 
– Good surface detail

Composition
– Calcium sulfate hemihydrate
(CaSO₄·½H₂O) 
– Sets by hydration to form dihydrate

Setting Reaction CaSO₄·½H₂O + 1.5H₂O → CaSO₄·2H₂O
(exothermic reaction)

Manipulation Water/Powder (W/P) ratio crucial for
setting time, strength, porosity

Types of Gypsum

– Type I: Impression plaster 
– Type II: Model plaster 
– Type III: Dental stone 
– Type IV: High strength stone 
– Type V: High strength, high expansion
stone
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Quick Recap Table
Chapter 3: Gypsum Products for Dental Casts
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Property Type Key Concepts & Examples

Properties

– Setting time (initial & final) 
– Compressive strength (dry > wet) 
– Dimensional change 
– Surface hardness

Applications Study models, working casts, dies,
orthodontic models

Advantages /
Disadvantages

Adv.: Easy to use, inexpensive 
Disadv.: Brittle when dry, soluble in water

Clinical Relevance Always match gypsum type to clinical
need: Type IV or V for dies; Type III for casts.

Exam Tip
Memorize types I–V with properties + uses;
W/P ratio affects porosity and strength
directly.

20

Quick Recap Table
Chapter 3: Gypsum Products for Dental Casts
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Topic Key Points

Introduction Dental waxes are thermoplastic materials
used in pattern-making and impressions.

Requirements of
Pattern Waxes

– Stable at room temp 
– Carvable 
– Low residue on burnout 
– Precise flow control

Composition

Blend of:
– Natural waxes (e.g. beeswax, carnauba)
– Synthetic waxes (e.g. polyethylene)
– Additives (oils, resins) to adjust melting
point, flow, and hardness

Properties

– Melting range (not point)
– Thermal expansion (very high!)
– Flow depends on temp
– Mechanical distortion possible if not
handled properly

Applications

Inlay wax – for casting patterns
Baseplate wax – for denture base
formation
Sticky wax – for temporary joining
Bite registration wax – occlusal records
Utility wax – ortho brackets,
impressions
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Quick Recap Table
Chapter 4: Waxes
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Topic Key Points

Common Problems – Warping due to temperature changes
– Distortion from delayed investing

Clinical Relevance
Handle waxes quickly and at proper temp
to avoid distortion of castings and occlusal
records.

Exam Tip

Most tested: Inlay wax → high flow at 45°C,
no residue after burnout. 
Know all types of waxes + uses.
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Quick Recap Table
Chapter 4: Waxes
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Topic Key Points

Introduction
Investments form the mold into which molten
metal is cast. Must withstand high
temperatures.

Requirements

– Withstand casting temp (up to 1000°C+)
– Dimensional accuracy
– Easy removal after casting
– Should not react with alloy

Types of Investment
Materials

Gypsum-bonded – for gold alloys 
Phosphate-bonded – for base metals &
PFM 
Silica-bonded – for very high-temp
ceramic work

Composition
– Binder: Gypsum or phosphate
– Refractory: Silica (quartz or cristobalite)
– Modifiers to control setting/expansion

Properties

– Thermal expansion important for casting fit
– Setting expansion compensates for alloy
shrinkage
– Must be porous to allow air escape during
casting
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Quick Recap Table
Chapter 5: Investments and Refractory Dies
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Topic Key Points

Applications
– Used to fabricate molds for crowns, bridges,
and metal frameworks
– Refractory dies used for ceramic layering

Clinical Relevance The wrong investment leads to inaccurate
casting, poor margins, or casting defects.

Exam Tip

Know the 3 types
(gypsum/phosphate/silica), their uses,
and why phosphate-bonded is preferred
for PFM.
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Quick Recap Table
Chapter 5: Investments and Refractory Dies
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Topic Key Points

Introduction Metals and alloys are foundational in dentistry —
used in restorations, prostheses, wires, implants.

Structure of
Metals

– Crystalline lattice structure
– Formed by solidification of molten metal
– May contain grains and grain boundaries

Properties of
Alloys

– Alloys = mixtures of two or more metals
– Exhibit modified strength, corrosion resistance,
ductility

Cooling
Curves

– Shows solidification behavior of alloys
– Has characteristic Flat-Slant-Flat pattern
– Influences grain size, internal stress, and porosity

Phase
Diagrams

– Graphs that show phases present at different
temperatures & compositions
– Helps predict alloy behavior during casting or
heat treatment

Types of Solid
Solutions

Substitutional
Interstitial
Superlattice
Segregated phases

Clinical
Relevance

Understanding alloy behavior helps in choosing the
right metal system for casting, bonding, or
corrosion resistance.

Exam Tip
Know the 4 solid solution types, and be able to
interpret cooling curves and phase diagrams in
simple terms.
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Quick Recap Table
Chapter 6: Metals and Alloys
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Topic Key Points

Introduction
Noble metal alloys resist corrosion. Gold is
biocompatible and historically used in casting
restorations.

Pure Gold
Fillings

– Cohesive gold used in Class V restorations
– Requires meticulous technique and gold foil
condensation

Traditional
Casting Gold

Alloys

– Gold is mixed with Cu, Ag, Pt, Pd, Zn
– Classified by Type I–IV based on hardness and
application

ADA Types of
Gold Alloys

Type I: Soft (inlays)
Type II: Medium (onlays)
Type III: Hard (crowns/bridges)
Type IV: Extra Hard (RPD frameworks)

Heat
Treatment –
Theoretical

– Solid solution hardening via precipitation heat
treatment
– Alters mechanical properties

Heat
Treatment –

Practical

Controlled heating and cooling cycles used to
increase strength without compromising ductility.

Noble Alloys
(25–75% Gold)

– Lower-cost alternatives to high-gold alloys
– Still offer corrosion resistance and workability.

Soldering &
Brazing

– Used for joining alloy parts
– Must have lower melting point than parent metal

26

Quick Recap Table
Chapter 7: Gold and Alloys of Noble Metals
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Topic Key Points

Noble Alloys for
PFM

– Form oxide layer for bonding to porcelain
– Typically contain Pt, Pd

Biocompatibility – Noble alloys are highly biocompatible, resist
tarnish and corrosion

Exam Tip
Memorize ADA Type I–IV classifications + uses,
and understand why heat treatment increases
hardness.
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Quick Recap Table
Chapter 7: Gold and Alloys of Noble Metals
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Topic Key Points

Introduction Base metal alloys are non-noble, less expensive,
and used extensively in crowns, bridges, RPDs.

Composition

– Common elements: Cobalt, Chromium, Nickel,
Molybdenum
– Chromium provides corrosion resistance
(passivation layer)

Manipulation
– Require higher casting temperatures
– Harder and more technique-sensitive
compared to gold alloys

Properties

– High strength and hardness
– High modulus of elasticity (good for
frameworks)
– May cause allergic reactions (Ni especially)

Comparison
with Gold Alloys

Base metals: Stronger, less ductile, harder to
finish
Gold alloys: Softer, easier to polish and
manipulate

Biocompatibility
– Nickel is allergenic in many patients
– Titanium-based alloys (CP-Ti, Ti-6Al-4V) are
highly biocompatible

Alloys for
Implants

– Titanium and Ti-based alloys are standard for
implants
– Chosen for osseointegration and corrosion
resistance

Exam Tip
Know the key difference between base vs noble
alloys, and remember Cr = corrosion resistance,
Ni = allergy risk.
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Quick Recap Table
Chapter 8: Base Metal Casting Alloys
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Topic Key Points

Introduction Casting = pouring molten metal into an
investment mold to form a restoration

Investment
Mould

– Made using wax pattern + investment
– Burnout eliminates wax, leaving a mold cavity

Casting
Machines

Centrifugal – rotates mold to force metal in
Vacuum-pressure – draws metal into mold
using negative pressure

Casting Faults

– Incomplete casting
– Porosity
– Fins and flashes
– Surface roughness
– Caused by: improper burnout, wrong W/P ratio,
low temp

Preventing
Faults

– Proper wax elimination (burnout)
– Correct temp and casting technique
– Avoid contamination

Exam Tip
Know common casting faults + their causes. Be
able to differentiate between porosity, fins, and
roughness.
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Quick Recap Table
Chapter 9: Casting
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Topic Key Points

Introduction
Steels are iron-carbon alloys. In dentistry, mainly
stainless steel is used for wires, instruments, and
denture bases.

Types of Steel
Carbon steel – very hard but rusts easily
Stainless steel – corrosion-resistant due to
chromium

Stainless Steel
Properties

– Contains >12% chromium for corrosion
resistance
– May also have Ni, Mn, Mo
– Used in endo files, ortho wires

Stainless Steel
Denture Bases

- Sometimes used as a metal base instead of
acrylic
- Offers better strength and hygiene in certain
cases

Wires
– Drawn and heat-treated → improves strength
and springiness
– Used for retainers, springs, clasps, archwires

Exam Tip
Know that chromium gives corrosion resistance,
and remember where stainless steel wires are
used (ortho, prostho, perio).
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Quick Recap Table
Chapter 10: Steel and Wrought Alloys
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Topic Key Points

Introduction
Dental ceramics are used for aesthetic
restorations – crowns, veneers, inlays, onlays,
bridges.

Composition of
Porcelain

– Mainly feldspar, quartz, and kaolin
– May include leucite to improve thermal
expansion

Firing Process Porcelain is compacted and fired in a furnace to
fuse particles into a dense mass

Key Properties
– High compressive strength
– Brittle (low tensile strength)
– Inert and biocompatible

Types of Dental
Ceramics

Aluminous porcelain
Leucite-reinforced ceramics
Zirconia, lithium disilicate
CAD-CAM ceramics

PFM Restoration

Metal framework coated with porcelain layers:
1.Opaque
2.Body/dentine
3.Enamel

Bonding to
Metal

Achieved via oxide layer formation
Must match thermal expansion of metal

Exam Tip
Know the layer structure of PFM, and the
differences between feldspathic porcelain,
alumina, and zirconia.
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Quick Recap Table
Chapter 11: Ceramics and PFM
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Topic Key Points

Introduction
Synthetic polymers are long-chain organic
molecules used in dentures, fillings, trays,
adhesives.

Polymerization
– Addition polymerization: most common
– Initiated by free radicals
– Steps: Initiation → Propagation → Termination

Physical
Changes During
Polymerization

– Shrinkage
– Exothermic reaction
– Residual monomer can irritate tissue

Structure &
Properties

– Linear, branched, or cross-linked chains
– Cross-linking improves strength and thermal
stability

Methods of
Fabrication

Heat-cured
Cold-cured
Light-cured
Injection molding

Clinical
Relevance

Residual monomer should be minimized to
reduce irritation. Choose curing method based on
application.

Bonding to
Metal

Achieved via oxide layer formation
Must match thermal expansion of metal

Exam Tip
Know the 3 stages of polymerization, differences
between curing types, and how cross-linking
affects properties.
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Quick Recap Table
Chapter 12: Synthetic Polymers
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Topic Key Points

Introduction
Used to fabricate complete and partial denture
bases. Usually made from PMMA (polymethyl
methacrylate).

Ideal
Requirements

– Biocompatible
– Strong and rigid
– Dimensional stability
– Easy to polish
– Good esthetics

Acrylic Denture
Materials

– Heat-cured PMMA is the most common
– Made of powder (polymer) + liquid (monomer)

Modified
Acrylics

– High-impact PMMA
– Fiber-reinforced acrylic
– Fluoride-releasing resins

Alternative
Polymers

– Polycarbonate
– Nylon-based (flexible partials)
– Light-cured UDMA resins

Processing
Techniques

– Compression molding
– Injection molding
– CAD-CAM milling

Clinical
Relevance

Improper polymerization → tissue irritation,
porosity, dimensional changes

Exam Tip
Learn powder-liquid composition, stages of
polymerization, and advantages of heat-cured
PMMA over others.
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Quick Recap Table
Chapter 13: Denture Base Polymers
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Topic Key Points

Introduction
Denture liners are placed between the denture
base and oral mucosa to improve fit, comfort,
and function.

Hard Reline
Materials

– Same material as denture base (PMMA)
– Used for permanent chairside or lab relining
– Provides long-term fit correction

Tissue
Conditioners

– Temporary materials used when tissues are
inflamed or healing
– Made of plasticized acrylics
– Stay soft for a few days

Temporary Soft
Liners

– Short-term use
– Made of plasticized PMMA or silicone
– Lose softness over time (plasticizer leaching)

Permanent Soft
Liners

– Made of silicone or resilient polymers
– Used for long-term comfort in atrophic ridges or
sensitive mucosa

Self-
Administered

Relining

– Over-the-counter kits
– Not recommended due to poor fit and potential
tissue damage

Classification of
Soft Liners

Type 1: Acrylic-based
Type 2: Silicone-based (addition or
condensation)
Type 3: Polyphosphazine

Exam Tip
Know differences between hard, tissue
conditioner, temporary and permanent liners,
especially material type and use.
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Topic Key Points

Introduction
Artificial teeth are used in complete/partial
dentures. Should restore esthetics, function, and
occlusion.

Requirements

– Esthetic appearance
– Dimensional stability
– Bond to denture base
– Wear resistance
– Biocompatibility

Available
Materials

Acrylic resin teeth – Most commonly used
Porcelain teeth – Harder but brittle
Composite teeth – Good esthetics and
strength

Key Properties

– Acrylic: easy to adjust, chemically bonds to
base
– Porcelain: wear-resistant, but no chemical bond
– Composite: good in esthetic zones

Bonding to
Denture Base

– Acrylic and composite bond chemically
– Porcelain relies on mechanical retention (pins
or holes)

Clinical
Relevance

Acrylic teeth preferred due to better bonding and
easier adjustment. Porcelain used for patients
needing high wear resistance.

Exam Tip
Know material differences and why acrylic resin is
most commonly used in removable
prosthodontics.
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Topic Key Points

Introduction Impression materials record the shape of oral
structures. Must be accurate, stable, and safe.

Classification
Elastic (e.g. alginate, elastomers)
Non-elastic (e.g. ZOE, compound)
Reversible / Irreversible

Ideal
Requirements

– Biocompatible
– Dimensional stability
– Good tear strength
– Detail reproduction
– Working and setting time control

Clinical
Considerations

– Proper tray selection
– Mix technique (hand vs auto-mix)
– Disinfection protocol
– Removal technique

Wires
– Drawn and heat-treated → improves strength
and springiness
– Used for retainers, springs, clasps, archwires

Exam Tip Master classification of impression materials and
requirements — this forms the basis of Ch 17–19.
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Topic Key Points

Introduction
These materials do not rebound elastically after
deformation — suitable only for edentulous
arches.

Types of Non-
Elastic Materials

Impression plaster – good detail, brittle
Impression compound – thermoplastic,
reusable
Impression wax – low accuracy
ZOE paste – good detail, used for edentulous
final impressions

Properties
– Rigid when set
– Cannot record undercuts
– Brittle (plaster), thermoplastic (compound)

Exam Tip

Know which material is used for what:
→ ZOE for final wash
→ Compound for border molding
→ Plaster for edentulous impressions
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Topic Key Points

Introduction Hydrocolloids are water-based elastic materials
used for preliminary or final impressions.

Types Reversible hydrocolloid (Agar)
Irreversible hydrocolloid (Alginate)

Agar
(Reversible)

– Sets by physical change (cooling)
– Requires special equipment
– Good accuracy, immediate pour required

Alginate
(Irreversible)

– Sets by chemical reaction (calcium sulfate +
alginate salts)
– Easy to use
– Poor dimensional stability if stored dry or wet

Properties

– Hydrophilic
– Poor tear strength
– Sensitive to temperature and humidity
– Cannot capture very fine detail like elastomers

Clinical
Relevance

– Alginate: used for study models, ortho
impressions
– Agar: used in crown/bridge where elastomers
not available

Exam Tip
Focus on difference between reversible vs
irreversible, and limitations of alginate. Know
chemical reaction for alginate setting.
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Topic Key Points

Introduction
Elastomers are rubber-like materials that offer
high accuracy, dimensional stability, and tear
resistance.

Types of
Elastomers

Polysulfide
Condensation silicone
Addition silicone (PVS)
Polyether

Polysulfide
– First-generation elastomer
– Long setting time – Bad odor/taste
– Good tear strength

Condensation
Silicone

– Sets by releasing alcohol
– Poor dimensional stability
– Requires immediate pour

Addition
Silicone (PVS)

– Most commonly used
– Excellent detail & stability
– No by-product – Can delay pouring

Polyether
– Very stiff – Hydrophilic
– Excellent dimensional accuracy
– Difficult removal from undercuts

Comparison Tip

– PVS = best overall
– Polyether = stiff but accurate
– Polysulfide = cheap but messy
– Condensation = outdated

Exam Tip

Master classification + comparison chart of
elastomers. PVS = gold standard. Know which
produce by-products (condensation) and which
don’t (addition).
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Topic Key Points

Introduction
Direct filling materials are placed and set directly
in the cavity. Early materials included gold foil
and amalgam.

Appearance Materials should match natural tooth color or be
distinguishable, depending on location and use.

Rheological &
Setting

Characteristics

– Must have suitable viscosity, working time, and
flow
– Must set quickly and completely in the oral
environment

Chemical
Properties

Must resist degradation, corrosion, and maintain
long-term stability in saliva

Thermal &
Mechanical
Properties

– Low thermal conductivity preferred
– High compressive strength needed
– Good wear resistance

Adhesion &
Biocompatibility

– Strong adhesion to tooth structure = better seal
– Should be non-toxic and non-irritating

Historical Note
Know the ideal properties of direct filling materials
and historical importance of cohesive gold and
amalgam.

Exam Tip
Know the ideal properties of direct filling materials
and historical importance of cohesive gold and
amalgam.
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Topic Key Points

Introduction Dental amalgam is a metallic restorative material
formed by mixing silver alloy with mercury.

Composition
– Silver, tin, copper, zinc
– Low-copper vs High-copper alloys (modern
choice)

Setting
Reaction

– High-copper amalgam:
Ag-Sn (γ) + Ag-Cu + Hg → γ1 (Ag-Hg) + η (Cu-Sn)
→ No γ2 (Sn-Hg) in high-copper = better strength
and corrosion resistance

Properties

– High compressive strength
– Brittle, prone to marginal breakdown
– Good wear resistance
– Dimensional change during setting

Clinical
Handling Notes

– Use proper trituration
– Condense well to avoid voids
– Avoid moisture contamination (can cause
delayed expansion)

Manipulative
Variables

Trituration time, condensation technique,
mercury/alloy ratio all affect final properties

Exam Tip
Know setting reactions, especially the elimination
of γ2 in high-copper alloys. Understand common
handling errors.
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Topic Key Points

Introduction Resin-based materials, especially composites,
are widely used for aesthetic restorations.

Acrylic Resins – Early materials with poor wear and shrinkage
– Replaced by composite resins

Composite
Materials

– Made of resin matrix + fillers + coupling agents
– Set by light or chemical activation

Classification of
Composites

Macrofill
Microfill
Hybrid
Nanofill
Flowable & packable composites

Properties of
Composites

– Good compressive strength, but susceptible to
shrinkage
– Polymerization shrinkage can lead to
microleakage
– Bonding depends on enamel/dentin adhesive
systems

Fibre
Reinforcement

– Added to improve strength
– Used in posts, splints, bridges

Clinical
Handling Notes

– Proper layering and curing essential
– Avoid bulk placement to reduce shrinkage
– Must use compatible light source

Applications – Direct restorations – Core build-ups
– Esthetic zones

Exam Tip
Know composite composition, classification, and
setting reaction. Understand the importance of
proper light curing and layering technique.
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Topic Key Points

Introduction Adhesion is critical to the success of resin-based
restorations, especially for dentin bonding.

Enamel Bonding
(Acid-Etch)

– 35–37% phosphoric acid used
– Creates micro-porosities for micromechanical
retention

Dentin Bonding
– More complex due to tubular structure, smear
layer, moisture
– Involves priming and bonding

Hybrid Layer – Interlocking of resin with demineralized collagen
– Key to strong dentin bond

Classification of
Dentin

Adhesives

- Etch & rinse (3-step, 2-step)
- Self-etch (2-step, 1-step)

Bonding to
Other Materials

Bonding to amalgam, ceramics, alloys requires
special surface treatments

Bond Strength
Testing

Measured via shear bond strength, microleakage,
and interface durability

Exam Tip
Focus on enamel vs dentin bonding, steps of
etch–prime–bond, and the role of the hybrid
layer. Know classification of systems.
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Topic Key Points

Introduction
Glass ionomer cements (GICs) are tooth-colored
materials that chemically bond to tooth structure
and release fluoride.

Composition – Powder: fluoroaluminosilicate glass
– Liquid: polyacrylic acid

Setting
Reaction

– Acid–base reaction
– Forms cross-linked salt matrix

Properties

– Chemical adhesion to enamel and dentin
– Fluoride release
– Poor esthetics and low wear resistance
– Sensitive to moisture during setting

Cermets – GICs reinforced with metal particles
– Improved strength but poorer esthetics

Clinical
Applications

– Temporary fillings
– Class V restorations
– Luting cements
– Bases and liners

Exam Tip
Remember the acid–base reaction, fluoride
release, and clinical uses. Know that cermets are
metallic GICs with limited aesthetic value.
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Topic Key Points

Introduction RMGIs are hybrid materials combining features of
GICs and composite resins.

Composition
– GIC base + water-soluble resin monomers (e.g.
HEMA)
– Light or dual-cured

Setting
Mechanism

Dual setting: acid–base reaction + resin
polymerization

Properties

– Better strength and moisture resistance than
GIC
– Retains fluoride release
– Slight expansion may occur

Clinical
Applications

– Luting cements
– Core build-ups
– Liners and bases
– Cervical restorations

Related
Materials

– Compomers (composite + polyacid-modified
resin)
– Require water uptake to initiate acid–base
reaction

Exam Tip

Know the dual setting mechanism, and how
RMGIs differ from pure GICs and compomers.
Understand why they are preferred in high-risk
caries patients.
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Topic Key Points

Introduction
Temporary crown and bridge materials are used
to protect prepared teeth while the final
restoration is fabricated.

Requirements

– Adequate strength
– Good marginal seal
– Esthetics
– Ease of manipulation and removal

Common
Materials

PMMA (polymethyl methacrylate)
Polyethyl methacrylate
Bis-acryl composite resins

Properties

– PMMA: strong, good esthetics, but high
exotherm
– Bis-acryl: convenient, lower shrinkage, brittle
– Dimensional stability and polishability vary

Clinical
Considerations

– PMMA: suitable for longer spans
– Bis-acryl: preferred for chairside fabrication due
to automix delivery

Exam Tip
Know the differences between PMMA and bis-
acryl systems in terms of handling, setting, and
use case.
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Topic Key Points

Introduction
Dental cements are used for luting, lining, base,
and temporary/permanent sealing of
restorations.

Requirements
of Cavity Liners

– Protect the pulp
– Bond to dentin
– Seal dentinal tubules
– Biocompatible

Requirements
of Luting Agents

– Thin film thickness
– Adhesion
– Insoluble in oral fluids
– Adequate working and setting time

Endodontic
Cement Needs

– Seal apical foramen
– Radiopacity
– Antimicrobial properties

Orthodontic
Cement Needs

– Adhesive strength
– Ease of removal
– Minimal enamel damage

Classification of
Cements

Water-based cements (zinc phosphate, GIC)
Resin-based cements
Oil-based (ZOE)
Polycarboxylates

Exam Tip
Know the different requirements based on clinical
use — luting vs lining vs endodontics vs ortho.
Focus on properties that match each use.
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Topic Key Points

Introduction Phosphoric acid-based cements are traditional
luting agents with a long clinical history.

Zinc Phosphate
Cement

– Powder: zinc oxide
– Liquid: phosphoric acid
– Sets by acid-base reaction

Properties

– High compressive strength
– Low pH initially (may irritate pulp)
– Good working time, thin film
– No chemical bond to tooth

Clinical Use – Luting crowns, bridges, inlays/onlays
– Used with cavity varnish or liner to protect pulp

Silicophosphate
Cements

– Zinc phosphate + silica
– Releases fluoride
– Better esthetics than zinc phosphate but still
outdated

Copper
Cements

– Obsolete
– Used historically for bacteriostatic properties

Exam Tip
Know that zinc phosphate is non-adhesive,
requires pulpal protection, and sets via acid–
base reaction. Thin film = key feature.
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Topic Key Points

Introduction These cements set via chelation between metallic
ions and organic acids.

Zinc Oxide
Eugenol (ZOE)

– Sets by reaction of zinc oxide with eugenol
– Sedative effect on pulp
– Used for temporary restorations, bases, and
dressings

EBA Cement
(Ethoxybenzoic

Acid)

– Modified ZOE
– Stronger and less soluble
– Used in long-term temporary cementation

Calcium
Hydroxide
Cement

– Used as pulp capping material
– Antibacterial, stimulates dentin formation
– Low mechanical strength

Properties
– Eugenol has an analgesic effect
– Not suitable under composite restorations
(inhibits polymerization)

Exam Tip
Know that ZOE is soothing but weak, and calcium
hydroxide is key for pulp protection and healing.
ZOE not compatible with composites.
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Topic Key Points

Introduction These cements are used for luting indirect
restorations, lining, and core build-ups.

Polycarboxylate
Cement

– Powder: zinc oxide
– Liquid: polyacrylic acid
– Sets by chelation to calcium
– Chemically bonds to tooth structure

Properties
– Biocompatible
– Lower strength than zinc phosphate
– Short working time

Glass Ionomer
Cement (GIC)

– Acid–base reaction
– Chemically bonds to enamel and dentin
– Fluoride release
– Sensitive to early moisture exposure

Resin-Modified
GIC (RMGIC)

– Dual cure: acid–base + light-activated resin
– Improved strength and moisture resistance
– Fluoride release retained

Compomers
– Composite + polyacid-modified resin
– Requires water uptake to start setting
– Better esthetics than GIC but less fluoride

Exam Tip

Know the differences between
polycarboxylate, GIC, RMGIC, and compomers.
Focus on setting mechanism, bond strength,
and fluoride release.
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Topic Key Points

Introduction
Endodontic materials are used for cleaning,
shaping, disinfecting, and sealing the root canal
system.

Irrigants and
Lubricants

– Sodium hypochlorite (NaOCl) – dissolves tissue
– Chlorhexidine (CHX) – antimicrobial
– EDTA – chelating agent

Intracanal
Medicaments

– Calcium hydroxide – antibacterial, promotes
healing
– Phenolic compounds – now rarely used

Obturation
Materials

– Gutta-percha – most widely used core material
– Sealants: zinc oxide–eugenol, epoxy resin-
based (AH Plus), calcium silicate-based

Historical vs
Modern

– Past: silver cones, phenol-based meds
– Now: biocompatible sealers + gutta-percha

Contemporary
Trends

– Bioceramic sealers
– Thermoplastic gutta-percha
– Carrier-based obturation

Exam Tip

Learn the 3 I’s of endo:
→ Irrigants, Intracanal medicaments, Inert
filling materials.
Know why gutta-percha + sealer combo is
ideal.
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100 High-Yield 
Practice MCQs

MCQs – Set 1 (Chapters 1–3)
1. Which of the following best describes the term “biocompatibility”
in dental materials?
 A. Resistance to fracture
 B. Ability to bond with adhesives
 C. Compatibility with living tissues
 D. Thermal expansion control
Correct Answer: C
Explanation: Biocompatibility refers to the ability of a material to
function without causing adverse effects on living tissues.

2. In the selection of dental materials, which of the following is not a
primary consideration?
 A. Strength
 B. Color of packaging
 C. Biocompatibility
 D. Longevity
Correct Answer: B
Explanation: Packaging is irrelevant; functional and biological
performance matters.

3. Which mechanical property describes the ability of a material to
absorb energy before breaking?
 A. Elastic modulus
 B. Hardness
 C. Toughness
 D. Stiffness
Correct Answer: C
Explanation: Toughness = energy absorbed before failure.

4. Which property is measured by resistance to flow under stress?
 A. Tensile strength
 B. Rheology
 C. Viscosity
 D. Elasticity
Correct Answer: C
Explanation: Viscosity describes internal resistance to flow — a key
rheological property.
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100 High-Yield 
Practice MCQs

MCQs – Set 1 (Chapters 1–3)
5. Thermal expansion is clinically important because it:
 A. Determines color change
 B. Affects marginal integrity of restorations
 C. Increases polymerization rate
 D. Reduces strength of porcelain
Correct Answer: B
Explanation: A mismatch in thermal expansion can cause marginal
gaps and microleakage.

6. Gypsum sets by converting hemihydrate into:
 A. Calcium carbonate
 B. Calcium phosphate
 C. Calcium sulfate dihydrate
 D. Calcium oxide
Correct Answer: C
Explanation: Gypsum (CaSO₄·½H₂O) reacts with water to form
CaSO₄·2H₂O.

7. Which gypsum product is used for making dies due to high
strength and low expansion?
 A. Type I
 B. Type II
 C. Type III
 D. Type IV
Correct Answer: D
Explanation: Type IV is high-strength, low-expansion — ideal for
dies.

8. The setting time of gypsum is influenced most by:
 A. Water temperature
 B. Room lighting
 C. Resin coating
 D. Metal spatula
Correct Answer: A
Explanation: Higher water temperature decreases setting time
(sets faster).
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100 High-Yield 
Practice MCQs

MCQs – Set 1 (Chapters 1–3)
9. The most significant property of gypsum affecting detail
reproduction is:
 A. Porosity
 B. Setting expansion
 C. Surface hardness
 D. Wetting ability
Correct Answer: D
Explanation: Good wetting ensures accurate flow and detail
reproduction in impressions.

10. Which of the following is not a classification of dental gypsum?
 A. Type I – Impression plaster
 B. Type II – Model plaster
 C. Type III – Die stone
 D. Type VI – Ultra-hard stone
Correct Answer: D
Explanation: ADA classifies up to Type V; Type VI does not exist in
standard classification.

MCQs – Set 2 (Chapters 4–6)
11. Which of the following is a thermoplastic dental material?
 A. ZOE
 B. Impression plaster
 C. Inlay wax
 D. Polyether
Correct Answer: C
Explanation: Inlay wax softens upon heating and hardens on
cooling — a classic thermoplastic.
12. The greatest limitation of dental waxes is:
 A. Cost
 B. Allergic reaction
 C. High thermal expansion
 D. Hardness
Correct Answer: C
Explanation: Waxes have very high thermal expansion, leading to
distortion if not handled carefully.
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100 High-Yield 
Practice MCQs

MCQs – Set 2 (Chapters 4–6)
13. Sticky wax is primarily used for:
 A. Bite registration
 B. Temporary luting
 C. Joining metal parts
 D. Occlusal rim formation
Correct Answer: C
Explanation: Sticky wax is used to temporarily hold pieces together
during lab procedures.

14. The binder in gypsum-bonded investment is:
 A. Silica
 B. Phosphate
 C. Calcium sulfate hemihydrate
 D. Zinc oxide
Correct Answer: C
Explanation: In gypsum-bonded investments, the binder is gypsum
(CaSO₄·½H₂O).

15. Which investment material is most appropriate for casting PFM
restorations?
 A. Gypsum-bonded
 B. Silica-bonded
 C. Phosphate-bonded
 D. Copper-based
Correct Answer: C
Explanation: Phosphate-bonded investments can withstand high
temps used in PFM casting.

16. Base metal alloys typically include all except:
 A. Cobalt
 B. Chromium
 C. Beryllium
 D. Platinum
Correct Answer: D
Explanation: Platinum is a noble metal; not found in base metal
alloys.

The Dentalist - www..th
edentalist.org



56

100 High-Yield 
Practice MCQs

MCQs – Set 2 (Chapters 4–6)
17. Chromium is added to base metal alloys for:
 A. Flexibility
 B. Biocompatibility
 C. Hardness
 D. Corrosion resistance
Correct Answer: D
Explanation: Chromium forms a passive oxide layer, protecting the
metal from corrosion.

18. What best describes the "Flat–Slant–Flat" pattern of a cooling
curve?
 A. Polymer setting
 B. Wax expansion
 C. Metal solidification
 D. Glass formation
Correct Answer: C
Explanation: The cooling curve of metals shows latent heat release
during solidification — flat areas.

19. Solid solution alloys involve:
 A. Layered ceramic particles
 B. One metal dissolving in another
 C. Two monomers combining
 D. Water and filler suspension
Correct Answer: B
Explanation: In solid solution alloys, atoms of one metal occupy
positions in another metal's lattice.

20. A phase diagram shows:
 A. How wax flows
 B. Stages of composite curing
 C. Temperature-composition relationships in alloys
 D. Steps in dentin bonding
Correct Answer: C
Explanation: Phase diagrams help predict which phases exist at
specific compositions and temperatures.
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100 High-Yield 
Practice MCQs

MCQs – Set 3 (Chapters 7–9)
21. Which ADA classification of gold alloy is used for long-span
bridges and partial denture frameworks?
 A. Type I
 B. Type II
 C. Type III
 D. Type IV
Correct Answer: D
Explanation: Type IV gold is extra hard and suitable for high-stress
applications like RPD frameworks.

22. Traditional gold casting alloys are hardened by:
 A. Quenching
 B. Cold working
 C. Precipitation heat treatment
 D. Mercury amalgamation
Correct Answer: C
Explanation: Precipitation heat treatment increases hardness by
altering microstructure.

23. Which component in noble metal alloys promotes bonding to
ceramic in PFM crowns?
 A. Zinc
 B. Palladium
 C. Indium
 D. Silver
Correct Answer: C
Explanation: Indium, tin, or iron are added to form an oxide layer
that bonds to ceramic.

24. Which element gives base metal alloys their corrosion
resistance?
 A. Nickel
 B. Chromium
 C. Molybdenum
 D. Cobalt
Correct Answer: B
Explanation: Chromium forms a passive oxide layer that protects
the metal.
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100 High-Yield 
Practice MCQs

MCQs – Set 3 (Chapters 7–9)
25. High-strength base metal alloys require:
 A. Less burnishing
 B. Special casting equipment
 C. Cold curing
 D. Use in temporary prostheses only
Correct Answer: B
Explanation: They need higher casting temperatures and require
centrifugal or induction casting systems.

26. Compared to gold alloys, base metal alloys:
 A. Are easier to polish
 B. Have better ductility
 C. Are more expensive
 D. Are harder and more technique sensitive
Correct Answer: D
Explanation: Base metals are stronger but less workable, needing
careful manipulation.

27. What is the primary function of an investment material in
casting?
 A. To provide esthetics
 B. To reduce shrinkage
 C. To form a mold
 D. To lubricate the metal
Correct Answer: C
Explanation: Investment material surrounds the wax pattern and
forms the mold after burnout.

28. Which of the following is a common cause of casting porosity?
 A. Over-condensation
 B. Rapid cooling
 C. Incomplete wax burnout
 D. Light curing too early
Correct Answer: C
Explanation: Residual wax or moisture creates voids and gas
bubbles, leading to porosity.
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100 High-Yield 
Practice MCQs

MCQs – Set 3 (Chapters 7–9)
29. A sprue in the casting process serves to:
 A. Improve esthetics
 B. Provide strength
 C. Create an escape path for air
 D. Act as a channel for molten metal
Correct Answer: D
Explanation: The sprue directs molten metal into the mold during
casting.

30. Faults in castings like fins and flashes are usually due to:
 A. Low alloy content
 B. Overheating
 C. Cracked investment mold
 D. Polymerization shrinkage
Correct Answer: C
Explanation: Cracks in the mold allow metal to seep into unwanted
spaces, causing fins.

31. The corrosion resistance of stainless steel is due to the presence
of:
 A. Carbon
 B. Cobalt
 C. Chromium
 D. Nickel
Correct Answer: C
Explanation: Chromium (>12%) forms a passive oxide layer that
protects stainless steel from corrosion.

32. Stainless steel wires are commonly used in dentistry for all
except:
 A. Orthodontic springs
 B. Retainers
 C. Periodontal splints
 D. Implant abutments
Correct Answer: D
Explanation: Implant abutments are typically made from titanium,
not stainless steel.

MCQs – Set 4 (Chapters 10–12)

The Dentalist - www..th
edentalist.org



60

100 High-Yield 
Practice MCQs

MCQs – Set 4 (Chapters 10–12)
33. The primary drawback of porcelain as a restorative material is:
 A. Poor color
 B. Brittleness
 C. Poor wear resistance
 D. High thermal conductivity
Correct Answer: B
Explanation: Porcelain is brittle and prone to fracture under tensile
or flexural stress.

34. The opaque layer in a PFM crown serves to:
 A. Increase thermal conductivity
 B. Improve translucency
 C. Mask metal and provide bonding
 D. Protect the enamel
Correct Answer: C
Explanation: The opaque layer hides the metal and helps bond
porcelain to the metal substructure.

35. Which ceramic is most commonly used in CAD/CAM
restorations?
 A. Feldspathic porcelain
 B. Leucite-reinforced glass
 C. Lithium disilicate
 D. Composite resin
Correct Answer: C
Explanation: Lithium disilicate (e.g. IPS e.max) is widely used for
CAD/CAM due to strength and esthetics.

36. The monomer most commonly used in denture base polymers
is:
 A. MMA
 B. BIS-GMA
 C. UDMA
 D. TEGDMA
Correct Answer: A
Explanation: Methyl methacrylate (MMA) is the primary monomer
in PMMA denture base resins.
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Practice MCQs

MCQs – Set 4 (Chapters 10–12)
37. During polymerization of PMMA, shrinkage occurs due to:
 A. Water loss
 B. Phase transition
 C. Cross-linking
 D. Monomer conversion
Correct Answer: D
Explanation: Shrinkage results from the conversion of monomer to
polymer, bringing molecules closer.

38. What is a common effect of residual monomer in denture base
resins?
 A. Improved strength
 B. Color stability
 C. Tissue irritation
 D. Faster setting
Correct Answer: C
Explanation: Residual monomer can cause mucosal irritation and
allergic reactions.

39. Which curing method for acrylic resins provides best
mechanical properties?
 A. Light cure
 B. Self-cure
 C. Heat cure
 D. Air dry
Correct Answer: C
Explanation: Heat-cured acrylics polymerize more completely,
giving better strength and less residual monomer.

40. Cross-linking in denture base resins improves:
 A. Shrinkage
 B. Porosity
 C. Stiffness and crack resistance
 D. Water absorption
Correct Answer: C
Explanation: Cross-linking increases resistance to deformation and
fracture.
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41. The most commonly used material for denture base fabrication
is:
 A. Composite resin
 B. Heat-cured PMMA
 C. Polycarbonate
 D. Bis-acryl
Correct Answer: B
Explanation: Heat-cured PMMA is widely used for denture bases
due to strength, esthetics, and biocompatibility.

42. High-impact denture base resins are reinforced with:
 A. Metal particles
 B. Glass fibers
 C. Rubber or rubber-like modifiers
 D. Fluoride salts
Correct Answer: C
Explanation: Rubber modifiers improve impact resistance of acrylic
resins.

43. Flexible partial dentures are typically made from:
 A. PMMA
 B. Polycarbonate
 C. Nylon-based polymers
 D. Composite resins
Correct Answer: C
Explanation: Nylon polymers (e.g. Valplast) are used for flexible
partials due to flexibility and toughness.

44. Tissue conditioners are primarily used to:
 A. Polish dentures
 B. Seal margins
 C. Allow healing of inflamed tissues
 D. Line surgical stents
Correct Answer: C
Explanation: Tissue conditioners provide a cushioning, healing
environment for inflamed mucosa.
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45. Temporary soft liners are made from:
 A. Resin-modified glass ionomer
 B. Plasticized acrylic
 C. Porcelain
 D. Titanium oxide
Correct Answer: B
Explanation: They’re typically plasticized acrylics that remain soft
for a limited time.

46. Permanent soft liners are preferred in patients with:
 A. High salivary flow
 B. Extremely shallow vestibules
 C. Allergies to PMMA
 D. Atrophic ridges or sensitive mucosa
Correct Answer: D
Explanation: Soft liners cushion sensitive or resorbed tissues and
improve comfort.

47. Porcelain denture teeth are retained on the denture base by:
 A. Chemical bond
 B. Mechanical interlocking
 C. Van der Waals forces
 D. Electrostatic attraction
Correct Answer: B
Explanation: Nylon polymers (e.g. Valplast) are used for flexible
partials due to flexibility and toughness.

48. Compared to acrylic teeth, porcelain teeth are:
 A. Easier to adjust
 B. Chemically bonded
 C. More wear-resistant and brittle
 D. More flexible
Correct Answer: C
Explanation: Porcelain teeth are harder, wear-resistant, but brittle
and difficult to adjust.
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49. Composite resin teeth offer an advantage over acrylic because
they:
 A. Are chemically inert
 B. Are opaque
 C. Have improved wear resistance and esthetics
 D. Are metal reinforced
Correct Answer: C
Explanation: Composite teeth combine good esthetics and
durability — ideal for anterior use.

50. Acrylic denture teeth bond to PMMA bases via:
 A. Mechanical retention
 B. Adhesive liners
 C. Interfacial reactions
 D. Chemical bonding
Correct Answer: D
Explanation: Acrylic teeth chemically bond to PMMA denture bases,
ensuring a strong union.

51. Which of the following is not an ideal property of impression
materials?
 A. Dimensional stability
 B. Hydrophobicity
 C. Good tear resistance
 D. Biocompatibility
Correct Answer: B
Explanation: Impression materials should ideally be hydrophilic to
wet tissues and avoid voids.
52. Non-elastic impression materials are contraindicated in:
 A. Border molding
 B. Edentulous arches
 C. Deep undercuts
 D. Final wash impressions
Correct Answer: C
Explanation: Non-elastic materials cannot rebound after
deformation, so they’re unsuitable for undercut areas.

MCQs – Set 6 (Chapters 16–18)
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53. ZOE impression paste is commonly used for:
 A. Crown and bridge
 B. Ortho appliances
 C. Edentulous final impressions
 D. Preliminary alginate impressions
Correct Answer: C
Explanation: ZOE is ideal for detailed, rigid impressions in fully
edentulous patients.

54. The primary advantage of impression compound is:
 A. Elastic recovery
 B. Reusability via softening
 C. High detail accuracy
 D. Polymerization reaction
Correct Answer: B
Explanation: Impression compound is thermoplastic and can be
reused multiple times when softened.

55. Alginate sets via a reaction involving:
 A. Polymer cross-linking
 B. Calcium alginate gel formation
 C. Evaporation
 D. Silicate condensation
Correct Answer: B
Explanation: Soluble alginate reacts with calcium sulfate to form an
insoluble calcium alginate gel.

56. A major drawback of alginate is:
 A. Toxicity
 B. Poor flow
 C. Dimensional instability
 D. Excessive rigidity
Correct Answer: C
Explanation: Alginate undergoes syneresis and imbibition, making
it dimensionally unstable if not poured promptly.
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57. Which of the following materials requires specialized water-
cooled trays?
 A. Polyether
 B. Condensation silicone
 C. Agar (reversible hydrocolloid)
 D. Alginate
Correct Answer: C
Explanation: Agar sets by cooling and needs water-cooled trays to
ensure rapid gelation.

58. A material that is both elastic and aqueous-based is:
 A. Polyether
 B. Zinc oxide eugenol
 C. Alginate
 D. Condensation silicone
Correct Answer: C
Explanation: Alginate is an elastic hydrocolloid, setting by chemical
reaction in water.

59. Which of the following is a reversible impression material?
 A. Polyvinyl siloxane
 B. Agar
 C. Alginate
 D. ZOE
Correct Answer: B
Explanation: Agar undergoes physical gelation, making it reversible
upon heating and cooling.

60. Compared to alginate, agar:
 A. Requires no special equipment
 B. Offers higher detail reproduction
 C. Is irreversible
 D. Sets by chemical reaction
Correct Answer: B
Explanation: Agar is capable of capturing finer detail but requires
heating/cooling equipment.
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61. Which elastomer releases alcohol as a by-product during
setting?
 A. Addition silicone
 B. Condensation silicone
 C. Polyether
 D. Polysulfide
Correct Answer: B
Explanation: Condensation silicones release ethyl alcohol during
polymerization, causing dimensional instability.

62. The most dimensionally stable elastomeric impression material
is:
 A. Condensation silicone
 B. Polysulfide
 C. Addition silicone (PVS)
 D. Polyether
Correct Answer: C
Explanation: Addition silicones (PVS) are highly stable and can be
poured later without distortion.

63. Which elastomer is most hydrophilic by nature?
 A. Polysulfide
 B. Polyether
 C. Condensation silicone
 D. Addition silicone
Correct Answer: B
Explanation: Polyether is inherently hydrophilic, allowing better
performance in moist environments.

64. Polysulfide impression material is known for:
 A. Excellent esthetics
 B. Long working and setting time
 C. Light curing
 D. High rigidity
Correct Answer: B
Explanation: Polysulfide has long setting and working times, but
provides good detail and tear strength.
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65. Which elastomer requires the most care during removal due to
stiffness?
 A. Polyether
 B. Polysulfide
 C. Alginate
 D. Condensation silicone
Correct Answer: A
Explanation: Polyether is very stiff and can lock into undercuts,
risking tissue or tray damage.

66. The primary purpose of direct filling materials is to:
 A. Make study models
 B. Temporarily seal root canals
 C. Restore teeth directly in the mouth
 D. Create impression trays
Correct Answer: C
Explanation: Direct filling materials are applied and cured/set
directly in the cavity preparation.

67. A key mechanical property of amalgam is its:
 A. Elasticity
 B. Toughness
 C. Compressive strength
 D. Flexibility
Correct Answer: C
Explanation: Amalgam has high compressive strength, which
makes it ideal for posterior load-bearing areas.

68. Which component of high-copper amalgam is responsible for
eliminating the weak gamma-2 phase?
 A. Silver
 B. Tin
 C. Copper
 D. Zinc
Correct Answer: C
Explanation: Copper reacts with tin to form the η (eta) phase,
removing the weak Sn-Hg gamma-2 phase.
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69. One common reason for delayed expansion in zinc-containing
amalgam is:
 A. Over-trituration
 B. Contamination with moisture
 C. Use of spherical particles
 D. Under-condensation
Correct Answer: B
Explanation: Zinc-containing amalgams react with moisture,
releasing hydrogen gas, causing delayed expansion.

70. The gamma phase (γ) in amalgam refers to:
 A. Tin–mercury phase
 B. Silver–tin alloy particles
 C. Copper–tin intermetallic
 D. Mercury-rich matrix
Correct Answer: B
Explanation: The gamma (γ) phase is unreacted Ag–Sn alloy and
provides strength to the final set amalgam.

71. The main organic resin used in composite filling materials is:
 A. MMA
 B. BIS-GMA
 C. HEMA
 D. Polyacrylic acid
Correct Answer: B
Explanation: BIS-GMA is the primary resin matrix in most dental
composites.

72. TEGDMA is added to composites primarily to:
 A. Provide radiopacity
 B. Improve handling by reducing viscosity
 C. Accelerate setting time
 D. Increase color stability
Correct Answer: B
Explanation: TEGDMA acts as a diluent to reduce the high viscosity
of BIS-GMA.
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73. A composite with smaller filler particles will generally show:
 A. Lower polishability
 B. Lower translucency
 C. Better wear resistance and smooth finish
 D. Higher polymerization shrinkage
Correct Answer: C
Explanation: Smaller particles (micro/nano) improve smoothness
and polishability.

74. A coupling agent in composite resin connects:
 A. Resin to air
 B. Polymer to mercury
 C. Resin matrix to filler particles
 D. Glass to metal
Correct Answer: C
Explanation: Silane coupling agents bond the inorganic filler to the
organic resin matrix.

75. Polymerization shrinkage in composites may result in:
 A. Better adaptation
 B. Improved bond strength
 C. Marginal leakage and sensitivity
 D. Color enhancement
Correct Answer: C
Explanation: Shrinkage can cause microleakage, leading to
sensitivity or secondary caries.

76. Enamel bonding with acid etch technique primarily achieves:
 A. Covalent bonding
 B. Ionic bonding
 C. Micromechanical retention
 D. Chemical fusion
Correct Answer: C
Explanation: Acid etching roughens enamel, enabling
micromechanical retention of resin tags.
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77. The smear layer in dentin bonding is:
 A. A collagen-based scaffold
 B. A barrier to adhesion
 C. A polymer matrix
 D. Used to improve bonding
Correct Answer: B
Explanation: The smear layer blocks dentinal tubules and must be
removed or modified to bond effectively.

78. The hybrid layer refers to:
 A. Surface layer of cured composite
 B. Porcelain-metal interface
 C. Resin-infiltrated demineralized dentin
 D. Filler-resin interface
Correct Answer: C
Explanation: The hybrid layer forms when primer penetrates
demineralized dentin and bonds with collagen.

79. Glass ionomer cements bond to tooth structure via:
 A. Micromechanical retention only
 B. Resin tags
 C. Chelation with calcium ions
 D. Hydrogen bonds
Correct Answer: C
Explanation: GICs chemically bond to enamel and dentin through
ionic interaction with calcium.

80. A major clinical advantage of GIC over composite is:
 A. Better esthetics
 B. Stronger flexural strength
 C. Fluoride release and chemical bonding
 D. Longer working time
Correct Answer: C
Explanation: GICs bond chemically and release fluoride, which
helps prevent recurrent caries.
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81. RMGI cements set by:
 A. Heat activation only
 B. Acid–base and light-activated polymerization
 C. Chelation reaction only
 D. Alcohol evaporation
Correct Answer: B
Explanation: Resin-Modified Glass Ionomers (RMGIs) have a dual
setting mechanism — acid–base + resin polymerization.

82. Compomers differ from RMGIs because they:
 A. Require mixing with water
 B. Release fluoride more rapidly
 C. Set by a single light-activated resin reaction
 D. Are water-based cements
Correct Answer: C
Explanation: Compomers are polyacid-modified composites and
set primarily by light-activated polymerization.

83. RMGIs are preferred in high-caries risk patients because they:
 A. Contain antibiotics
 B. Chemically bond to metal
 C. Release fluoride over time
 D. Are more esthetic than composites
Correct Answer: C
Explanation: Fluoride release from RMGIs offers anti-cariogenic
benefits.

84. Which temporary crown material shows the lowest exothermic
reaction?
 A. Heat-cured PMMA
 B. Cold-cured PMMA
 C. Bis-acryl composite
 D. Polycarbonate
Correct Answer: C
Explanation: Bis-acryl materials produce less heat and shrinkage
compared to PMMA-based materials.
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85. PMMA for temporary crowns is preferred when:
 A. A long-span bridge is needed
 B. Immediate esthetics is essential
 C. Minimal polishing is required
 D. Minimal tissue contact is expected
Correct Answer: A
Explanation: PMMA is stronger and suitable for long-span
temporary prostheses.

86. Dental cements used for luting must have:
 A. High viscosity
 B. High radiopacity
 C. Thin film thickness and adequate strength
 D. Rubber-like flexibility
Correct Answer: C
Explanation: Luting agents require low film thickness for seating
and adequate strength for retention.

87. The ideal liner for direct pulp capping is:
 A. Zinc phosphate
 B. ZOE
 C. Calcium hydroxide
 D. Polycarboxylate
Correct Answer: C
Explanation: Calcium hydroxide promotes dentin bridge formation
and has antibacterial effects.

88. A base is used under a restoration to:
 A. Bond composite to enamel
 B. Prevent microleakage
 C. Provide thermal insulation and bulk
 D. Improve esthetics
Correct Answer: C
Explanation: Bases protect the pulp by insulating and supporting
the overlying restoration.
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89. Orthodontic cements require:
 A. High fluoride release
 B. High solubility
 C. Strong adhesive bond and easy debonding
 D. Slow setting time
Correct Answer: C
Explanation: Ortho cements must bond brackets securely but allow
for clean removal after treatment.

90. Endodontic cements must be:
 A. Rigid and rough
 B. Radiolucent
 C. Antibacterial and seal tightly
 D. Highly acidic
Correct Answer: C
Explanation: Endo cements must seal canals and be antimicrobial
to prevent reinfection.

91. Zinc phosphate cement sets by:
 A. Free radical polymerization
 B. Acid–base reaction between phosphoric acid and zinc oxide
 C. Light-activated polymerization
 D. Condensation reaction
Correct Answer: B
Explanation: Zinc phosphate sets via acid–base reaction,
producing an exothermic setting.

92. A major limitation of zinc phosphate cement is:
 A. High fluoride release
 B. Excessive bonding to dentin
 C. Low pH initially, which may irritate pulp
 D. Poor compressive strength
Correct Answer: C
Explanation: Zinc phosphate has low initial pH, which can irritate
the pulp unless lined appropriately.
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93. EBA cement is a reinforced form of:
 A. Zinc phosphate
 B. Calcium hydroxide
 C. Zinc oxide eugenol
 D. Polycarboxylate
Correct Answer: C
Explanation: EBA cement is an enhanced ZOE cement with added
resin and alumina for strength.

94. Which of the following has the best sealing ability for temporary
restorations?
 A. Zinc oxide eugenol
 B. IRM
 C. Cavit
 D. Calcium hydroxide
Correct Answer: C
Explanation: Cavit has excellent sealing properties due to its
hygroscopic expansion.

95. Polycarboxylate cement adheres to tooth structure via:
 A. Ionic bonding to calcium
 B. Hydrogen bonding
 C. Mechanical retention only
 D. Resin tag formation
Correct Answer: A
Explanation: Polycarboxylate cement bonds chemically to calcium
in enamel and dentin.

96. Which cement is most moisture-sensitive during setting?
 A. Glass ionomer
 B. Resin-modified glass ionomer
 C. Polycarboxylate
 D. Zinc phosphate
Correct Answer: A
Explanation: Conventional GIC is highly sensitive to moisture
contamination or desiccation during early setting.
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97. The primary irrigant used during root canal treatment is:
 A. Chlorhexidine
 B. Hydrogen peroxide
 C. EDTA
 D. Sodium hypochlorite
Correct Answer: D
Explanation: NaOCl is the gold standard irrigant — antimicrobial
and dissolves organic debris.

98. Gutta-percha is commonly softened using:
 A. Eugenol
 B. Light curing
 C. Heat or solvent (e.g., chloroform)
 D. EDTA
Correct Answer: C
Explanation: Gutta-percha can be thermoplasticized or dissolved in
solvents like chloroform.

99. A commonly used sealer in obturation is:
 A. Polyether
 B. ZOE-based sealer
 C. Polycarboxylate
 D. BIS-GMA
Correct Answer: B
Explanation: ZOE-based sealers (e.g., Grossman’s) are widely used
in root canal obturation.

100. An ideal endodontic obturation material must:
 A. Shrink slightly
 B. Be soluble in tissue fluid
 C. Seal the canal and be radiopaque
 D. Be light-curable
Correct Answer: C
Explanation: It should seal tightly, be radiopaque, biocompatible,
and dimensionally stable.

The Dentalist - www..th
edentalist.org

The Dentalist - www..th
edentalist.org



You now have the most
structured and high-yield Dental
Materials guide in your hands —

crafted for real exam
performance.

You’ve got
this

Need more support?
Join my personalized coaching program
Guaranteed to effectively guide you  to
understand the Science of Dental
Materials and help you pass your exam
with a higher score

Visit: www.thedentalist.org

https://thedentalist.org/

