Choose the single BEST answer for each of the following questions:


1- Which of the following is the measuring unit for stress?

a- nanometers

b- megaPascals
c- grams

d- milliwatts

e- a pure number without unit designation

2- Material “A” exhibits a 1% elastic strain for a given tensile stress, and material “B” exhibits of 2% elastic strain for the same tensile stress.  Which of the following best describes material “A” compared to material “B”?  Material A is…

a- less flexible
b- softer

c- less ductile

d- weaker

e- tougher

3- Progressive fracture of a dental material as a result of repeated loading and crack propagation is known as

a- ductility

b- malleability

c- yield strength

d- fatigue
e- proportional limit

4- Which of the following materials has the LOWEST linear coefficient of thermal explansion?

a- inlay wax

b- self-curing acrylic resin

c- dentin
d- microfilled resin composite

5- The perceived color of a dental restoration depends upon which of the following?

a- properties of the restorative material

b- properties of the illuminant

c- the receptor or sensor

d- “a”, “b”, and “c”

e- “a” and “c” only

6- Dental stone powder as you would receive it in a box from the manufacturer is primarily composed of which of the following?

a- potassium sulfate

b- calcium sulphate hemihydrate
c- calcium sulphate dihydrate

d- gypsum

7- The process used to convert gypsum to plaster is

a- crystallization

b- calcination
c- polymerization

d- setting

e- drying

8- Which of the following will accelerate the setting of dental stone?
a- add slurry water to the initial mix
b- mix under a vacuum versus hand mixing
c- use colder water

d- spatulate for less time than normal

9- Which of the following terms is used to describe the setting stage of dental stone or plaster in which there is no flow but the mix can be molded, and the surface gloss of the mix has been lost?

a- carvable

b- friable

c- plastic
d- condensable

e- fluid

10- Hygroscopic expansion is a desired property associated with which of the following dental materials?
a- mounting plaster

b- general use dental stone

c- gypsum-bonded investment
d- impression plaster

11- Which of the following components in reversible hydrocolloid is added to improve the strength of set hydrocolloid material?

a- inorganic filler

b- potassium sulfate

c- borax
d- water

12- After cooling a hydrocolloid impression in the mouth using a water-cooled tray, what would be the next step in the sequence of producing a stone model from the impression?
a- disinfect and pour immediately
b- immerse in water to permit complete imbibition

c- store briefly at 65oC to permit stress relaxation

d- temper at 46oC to obtain full strength

13- Which of the following components initially limits the availability of CaSO4 during mixing and placement of irreversible dental alginate impression material?
a- sodium phosphate
b- gypsum

c- sodium alginate

d- calcium alginate

e- sodium sulphate

14- Tearing of irreversible alginate when removing an impression from the mouth would most likely result from which of the following factors?
a- use of mixing water that is warmer than room temperature
b- over-spatulation of mix

c- delayed removal from the mouth

d- water/powder ratio too high
e- use of fast set rather than regular set alginate

15- Loss of accurate detail evident in a stone cast made from an alginate impression would occur as a result of all of the following factors involved in manipulating alginate, except one.  Which is the EXCEPTION?

a- incomplete mixing of water and powder

b- mechanical spatulation versus hand spatulation
c- premature removal of the impression from the mouth

d- tray movement during the setting phase
e- use of disposable plastic impression tray
16- The “memory effect” of dental inlay pattern waxes is due to 

a- residual stress in the wax pattern
b- low thermal expansion of inlay pattern wax

c- over-heating during wax placement
d- incorporation of microcrystalline wax in the wax formula

e- high volatility of some dental inlay pattern wax components
17- The powder component of self-curing acrylics for temporary crowns mostly consists of

a- methyl methacrylate monomer

b- inorganic filler and silane

c- bis-GMA monomer
d- poly (methyl methacrylate)
e- camphoroquinone

18- In order to mold a thermoplastic polymer, the polymer must be heated above which of the following?

a- none, because thermoplastic polymers cannot be molded

b- exothermic heat of reaction

c- glass transition temperature
d- polymerization temperature

e- flash point of the corresponding monomer

19- Self-curing dental acrylics polymerize in which of the following ways?

a- by condensation reaction, forming water or alcohol by-products

b- by condensation reaction, initiated by free radicals

c- by addition reaction, forming water or alcohol by-products

d- by addition reaction, initiated by free radicals
20- Which of the following materials properties is generally increased as a result of increased polymerization and/or cross-linking in an acrylic polymer system?

a- flexibility

b- softness

c- hardness

d- buoyancy

e- water sorption

21- The “gamma-one” phase of dental amalgam consists of which of the following?

a- silver-tin

b- mercury only
c- silver-mercury

d- tin only
e- tin-mercury

22- Delayed expansion of some dental amalgam due to hydrogen gas primarily involves which of the following amalgam alloy components?

a- mercury

b- silver

c- tin

d- copper

e- zinc
23- During the setting reaction of high-copper dental amalgams, the “gamma-two” phase is suppressed by the preferential formation of which of the following phases?
a- “gamma-one”

b- “gamma”

c- silver-tin

d- tin-copper
e- silver-copper

24- Which of the following is a characteristic of conventional dental amalgams compared to high-copper dental amalgams?  Conventional dental amalgams exhibit…
a- improved strength

b- higher creep
c- better marginal integrity
d- improved corrosion resistance

e- longer clinical service life

25- Which of the following properties is INCREASED by over-trituration of dental amalgam?

a- creep
b- working time

c- proportion of “gamma” phase in the set amalgam

d- proportion of free mercury in the set amalgam

26- Best management practices for managing dental amalgam waste include which of the following:
a- disposal of used amalgam capsules by incineration

b- use of bleach solution in dental suction lines to remove amalgam

c- filtering and recycling contents of vacuum filter
d- disposal of non-contact amalgam scrap in biohazardous waste

27- Which of the following statements is true regarding dentin and enamel?

a- enamel is isotropic; dentin is isotropic

b- enamel is anisotropic; dentin is anisotropic

c- enamel is isotropic; dentin is anisotropic

d- enamel is anisotropic; dentin is isotropic

28- Most of the organic component of dentin is composed of

a- hydroxyapatite

b- octacalcium phosphate

c- phosphophoryn

d- amelogenin

e- collagen
29- Dentin that forms in response to a carious lesion is called

a- carious dentin

b- tertiary dentin
c- intertubular dentin

d- peritubular dentin

e- mantle dentin

30- Compare the dentinal tubules found in dentin near the DEJ with those found near the pulp chamber.  The tubules found near the DEJ are…

a- further apart and smaller in diameter
b- closer together and smaller in diameter

c- further apart and larger in diameter

d- closer together and larger in diameter

e- the same in spacing and size as those found near the pulp chamber

31- Which of the following dentin specimens would normally have the GREATEST permeability?

a- bur-cut non-carious (normal) dentin that HAS been acid-etched

b- bur-cut non-carious (normal) dentin that HAS NOT been acid-etched

c- unexcavated carious dentin that HAS been acid etched

d- unexcavated carious dentin that HAS NOT been acid-etched

32- Compared to enamel, dentin has a higher value of which of the following properties?

a- compressive strength

b- modulus of elasticity

c- KHN

d- none of the above

33- A contact angle of 135 degrees between a liquid and a solids indicates

a- a rough surface on the solid substrate
b- potential for good capillary penetration

c- poor wetting of the solid by the liquid

d- evaporation has occurred on the liquid surface
34- Phosphoric acid etching of a bur-cut dentin surface for 30 seconds has which of the following effects on the smear layer and smear plugs?
Smear Layer

Smear Plugs


a- 
Removed

Demineralized



b- 
Removed

Removed


c- 
Demineralized

Removed



d-
Demineralized

Demineralized

35- What is the function of “moist bonding” of dentin?
a- to promote formation of a hybrid layer

b- to maintain pulp vitality

c- to maintain dentin vitality

d- to eliminate dentinal tubule fluid

e- to control polymerization shrinkage

36- Which of the following is an example of a hydrophilic primer coupling agent found in current dentin bonding systems?

a- bis-GMA

b- HEMA

c- UDMA

d- silane

e- PMMA

37- Adhesion of bonding agents to acid-etched enamel primarily occurs through which of the following mechanisms?

a- chemical bonds to calcium in hydroxyapatite

b- chemical bonds to phosphate in hydroxyapatite

c- micromechanical interlocking 
d- polymerization along perikymata

38- During a direct composite resin restorative procedure, which of the following steps is performed right after the application of phosphoric acid etching gel to dentin and enamel?
a- application of dentin primer

b- polymerization with a bonding light

c- rinsing away the gel with water
d- placement of the composite resin

e- gentle drying with air stream

39- The dispersed phase of typical microfilled composite resins consists of

a- UDMA

b- TEGMA

c- ground glass

d- colloidal silica
e- silane

40- The major difference between “hybrid” and “microhybrid” composite resins according to O’Brien’s classification system is

a- the size of the “fine particle” filler
b- presence or absence of spherical colloidal silica

c- presence or absence of silane

d- use of bis-GMA in the continuous phase

41- Compared to typical “microhybrid” composite resins, “microfilled” composite resins have a higher value of

a- Young’s modulus

b- Knoop hardness

c- inorganic filler volume %

d- polymerization shrinkage
42- How does the incorporation of silane in composite resin formulations improve their performance?
a- increases KHN of the continuous phase

b- permits more inorganic filler particles to be incorporated into product

c- limits crack propagation at resin/filler interface
d- decreases water sorption into the polymerized resin phase

43- The maximum light wavelength absorption peak of camphoroquinone in light-cured composite resins is approximately

a- 170nm

b- 270nm

c- 370nm

d- 470nm

e- 570nm

44- Which of the following factors affects the degree of polymerization of a light-cured composite resin if all other factors remain unchanged?
a- distance of curing light tip from restoration surface
b- energy output of the curing light at the light pipe tip
c- shade of the composite resin

d- “a” and “b”

e- “a”, “b”, and “c”
45- Cutting of enamel with a dental carbide bur is primarily accomplished by

a- abrasion

b- two-body wear

c- three body wear

d- shearing
e- polishing

46- Which of the following materials is the hardest?

a- aluminum oxide

b- pumice

c- enamel

d- dental gold alloys

e- dental porcelain

47- Which of the following actions would cause the largest increase in cutting efficiency of a dental air abrasion unit?

a- double the particle mass

b- double the particle velocity
c- double the tip-to-surface distance

d- double the tip orifice diameter

48- Which of the following dentifrice ingredients treats hypersensitive dentin?
a- sorbitol

b- calcium carbonate

c- sodium lauryl sulfate

d- potassium nitrate
e- sodium bicarbonate

49- If the “rake face” of a dental carbide bur blade is parallel to the corresponding radial axis of the bur, then which of the following statements MUST be true?
a- fluting is not present
b- the edge angle is at least ninety degrees

c- the clearance angle is negative

d- the rake angle is zero degrees
50- If the surface of a metallic restoration appears dull, then the width and depth of the scratches in its surface would generally be greater than which of the following?

a- 0.001 microns

b- 0.01 microns

c- 0.10 microns

d- the wavelengths of visible light
e- the distance between blades on a finishing bur
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