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


1- The amount of reaction water required to convert the hemihydrate form of plaster to its dihydrate form

a- is less than is required for mixing


b- is greater than the amount required for densite


c- is equal to the amount of water lost by evaporation


d- is equal to the excess water remaining upon setting

2- How does paraffin wax differ from microcrystalline wax?


a- paraffin wax is made from petroleum; microcrystalline wax is not


b- paraffin wax has more volumetric shrinkage upon solidification


c- paraffin wax has a higher melting range than does microcrystalline wax

d- paraffin wax contains polymerized polyethylene molecular chains

3- Which of the following describes the structure of dentin in cross-section near the DEJ compared to dentin near the pulp?

Dentin near the DEJ has…





Diameter

Percent



Tubules/mm2

Of Tubules

Intertubular Dentin


a-
Greater

Larger


Less


b-
Greater

Smaller

More


c-
Fewer


Smaller

More


d- 
Fewer


Larger


More

4- A “smear layer” is caused by which of the following?


a- taking an ireversible hydrocolloid impression


b- investing a wax pattern in gypsum-based investment

c- trimming a densite cast on a model trimmer


d- cutting dentin with a carbide bur

e- etching enamel with an acid gel

5- Dentin that forms prior to eruption of a tooth is called


a- predentin


b- primary dentin


c- secondary dentin


d- reparative dentin


e- intertubular dentin

6- Which of the following expansion mechanisms normally contributes to the total expansion of gypsum-based casting investments, mounting plaster, and densite used for stone dies?


a- hygroscopic


b- thermal


c- setting


d- all of the above

7- Most of the intermolecular bonds that cause irreversible hydrocolloid to set are in molecular regions that are rich in 

a- guluronan


b- mannuronan


c- alginic acid


d- phosphate

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


a- tensile strength


b- hardness


c- elastic modulus


d- compressive strength


e- none of the above

9- When a temporary acrylic bridge is stressed above its proportional limit, which of the following statements must be true?


a- fracture toughness must be exceeded


b- Young’s modulus must be exceeded


c- the temporary bridge will be permanently deformed


d- the temporary bridge will fracture

10- Which of the following two types of hydrocolloid, if any, normally exhibits more permanent deformation upon removal from the mouth after allowing sufficient recovery time ?


a- reversible hydrocolloids


b- irreversible hydrocolloids


c- no difference between the two types, but both exhibit permanent deformation


d- neither exhibits permanent deformation if sufficient recovery time is provided

11- What property is in the denominator of the expression used to calculate Poisson’s ratio for a dental material?


a- percent

b- axial strain


c- Young’s modulus


d- ultimate tensile strength


e- proportional limit

12- Which of the following can be added to paraffin wax to increase the melt range and hardness?


a- carnauba wax


b- beeswax


c- microcrystalline wax


d- cocoa butter


e- Japan wax

13- Consider the following two statements about applying force to a material sample in such a way that the sample returns to its original shape and size when the force is removed:


The stress increases as the applied force is increased.


The strain is inversely proportional to stress


a- both statements are true


b- both statements are false


c- the first statement is true; the second statement is false


d- the first statement is false; the second statement is true

14- Material “A” is more flexible than material “B.”  Which of the following must be true when comparing their stress/strain curves?


a- Material “B” must be tougher than material “A”

b- Material “B” must be more resilient than material “A”


c- Material “B” must have a lower Young’s modulus than material “A”


d- Material “B” must have a higher yield strength than material “A”


e- none of the above
15- Consider the following statement and reason concerning spatulating water and calcium sulfate hemihydrate powder when preparing to pour the mix into a dental impression:


Statement: Within practical limits, excess spatulation shortens the setting time


BECAUSE


Reason: Within practical limits, excess spatulation creates new centers of crystallization 

a- Both the statement and the reason are correct and related


b- Both the statement and the reason are correct but not related


c- The statement is correct but the reason is not


d- The statement is not correct but the reason is correct


e- neither the statement or the reason is correct

16- Borax is added to reversible hydrocolloid formulations to improve


a- flexibility


b- elastic recovery


c- setting time


d- strength


e- resistance to imbibitions

17- A difference in fatigue strength between two materials would most directly be due to a difference between the materials regarding of the following properties?


a- yield strength


b- ultimate compressive strength


c- potential for crack propagation


d- hardness

18- Which of the following represents the largest linear dimension?


a- .02 millimeters


b- 2100 micrometers


c- 22,000 nanometers

19- When fully set, irreversible hydrocolloid contains mostly


a- calcium alginate


b- crosslinked mannuronan


c- diatomaceous earth


d- calcium sulfate dihydrate

20- As a group, synthetic waxes used in dental formulations have which of the following properties?


a- Properties for each type are within a narrow range compared to natural waxes


b- Each type is composed of a single molecular species


c- They are synthesized from monomers


d- All of the above 
21- Which of the following will be found to a greater extent within an unevenly cooled wax pattern but less so within an evenly cooled wax pattern once the patterns reach the same temperature?

a- flow

b- hysteresis


c- residual stress


d- brittle fracture

22- What is the approximate equivalent of 1 megaPascal in psi?


a- 150 psi


b- 50 psi


c- 15 psi


d- 5 psi


e- .15 psi

23- Complex stresses can be resolved into combinations of which of the following groups of basic stresses?


a- axial and/or compressive


b- axial and/or shear


c- axial and/or bending


d- tensile and/or compressive


e- tensile and/or shear

24- Which of the following entities requires that MSDSs be made available for dental materials?


a- OSHA


b- FDA


c- ADA


d- ANSI


e- ISO

25- The three basic types of dental gypsum are


a- mounting plaster, impression plaster, model plaster


b- model stone, die stone, mounting stone


c- intraoral, extraoral, laboratory


d- hemihydrate, hydrate, dehydrate


e- plaster, hydrocal, densite
26- To increase the compressive strength of gypsum casts, a dentist tries the following:



Chooses hydrocal rather than densite



Increases the amount of mixing water



Adds some “slurry water” to the initial mix



Uses  the cast in a moist state, not dry
How many of these four actions would actually increase the compressive strength?


a- 0


b- 1


c- 2


d- 3


e- 4

27- Compared to most dental materials, dental waxes have relatively high values of


a- compressive strength


b- tensile strength


c- elastic modulus


d- thermal expansion


e- proportional limit

28- Which of the following is an effect of increasing the water-to-powder ratio during the mixing of alginate?

a- decreases setting time


b- decreases strength


c- decreases working time


d- decreases hysteresis


e- decreases surface detail capture

29- The inorganic component of dentin is mostly


a- amelogenin


b- hydroxyapatite


c- collagen


d- rods and prisms


e- phosphophoryn
30- Which of the following categories of information would generally be considered to provide the highest level of evidence to support clinical practice decisions?

a- a systematic review of multiple randomized controlled clinical trials


b- a matched case-controlled clinical study


c- multiple case reports from different institutions


d- reports of clinical simulations using laboratory techniques
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