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Choose the single BEST answer for each question below.

1- All indirect restorations have which of the following characteristics in common?

a- They are made of metal alloys

b- They are held in place by mechanical undercuts

c- They are made of polymeric or ceramic materials
d- Their shape is primarily formed outside of the mouth
e- Their life expectancy limits them to temporary applications

2- All types of stresses can be resolved into combinations of which of the following?
a- axial and/or shear stresses
b- axial and/or compressive stresses
c- tensile and/or compressive stresses
d- bending and/or axial stresses
e- shear and/or compressive stresses
3- If a sample of metal orthodontic wire is stressed below its proportional limit, which of the following statements must be true?

a- the wire flexes

b- the wire is exhibiting ductility 
c- the wire is permanently deformed

d- the wire is stressed below its Young’s modulus
e- the ultimate tensile strength of the wire is exceeded

f- the fracture toughness of the wire is slightly exceeded
4- The amount of reaction water required to convert equal weights of the hemihydrate forms of plaster and densite to their dihydrate forms
a- is less for plaster than for densite.
b- is greater for plaster than for densite.
c- depends upon the mixing method used.

d- depends upon the amount of mixing water actually used.
e- is less than needed to actually mix the powder and water.
5- Recently, your gypsum casts do not have the surface hardness that they usually have and you want to determine what may be causing this problem.  Which of the following are possible mistakes that could cause the decreased surface hardness?

a- possible new use of a spray disinfectant on the set casts

b- possible change in water/powder ratio

c- possible use of densite rather than hydrocal
d- two of the above

e- a, b and c, above 

6- How does microcrystalline wax differ from paraffin wax?
a- Microcrystalline wax is petroleum-based

b- Microcrystalline wax has a lower melting point
c- Microcrystalline wax is polymerized polyethylene

d- Microcrystalline wax has less volumetric shrinkage upon solidification

7- A drop in temperature differential on a thermogram of a dental wax product indicates which of the following?

a- volatility of one or more wax components
b- the presence of at least three components in the wax product
c- flow
d- phase transition
e- release of residual stress

8- 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
Interbular Dentin
a- 
Fewer

Smaller
More
b- 
Fewer

Smaller
Less
c- 
Fewer

Larger

More

d- 
Greater

Larger

Less

e- 
Greater

Smaller
More

9- The dentin that is formed in response to a carious lesion is
a- primary dentin.
b- secondary dentin.
c- tertiary dentin.
d- coronal dentin.
e- mantle dentin. 
10- A pulpal irritation study of a new dental material in an adult patient is an example of which of the following types of biocompatibility studies?

a- cell culture

b- non-specific toxicity
c- cytotoxicity

d- mutagenesis

e- clinical trial
11- Which of the following is often added to reversible hydrocolloid formulations to improve the surface of gypsum that sets within the impression?
a- potassium sulfate

b- diatomaceous earth

c- calcium phosphate

d- sodium alginate
e- borax

12- A manufacturer mistakenly adds less sodium phosphate to a batch of irreversible hydrocolloid powder than is specified in their formula.  What will be the main effect of this mistake on the performance of the material compared to its intended performance?
a- Decrease stiffness

b- Decrease amount of water required
c- Decrease working time

d- Increase hysteresis

e- Increase tear strength
13- Permanent deformation of irreversible alginate impressions can be reduced by which of the following methods? (A or D are correct answers)
a- more rapid removal from the mouth

b- waiting a few minutes prior to pouring

c- increasing the amount of mixing water
d- two of the above

e- a, b, and c, above
14- A material with low Young’s modulus will always exhibit which of the following properties compared to one with a high value?

a- less able to be formed into a sheet

b- less able to be formed into a wire

c- higher Poisson’s ratio

d- greater flexibility
e- less toughness

15- Colloidal systems can be

a- a gas dispersed in a gas

b- a hydrosol

c- an emulsion

d- b,c

e- a,b,c
16- Compared to dentin, enamel has a lower value of which of the following?

a- hardness

b- Young’s modulus

c- compressive strength

d- (a) and (b)

e- none of the above
17- The upper limit of pH for oral fluids to cause dissolution of enamel is

a- 3.5

b- 4.0

c- 4.5

d- 5.0

e- 5.5
18- After creating a cavity preparation in a tooth using a handpiece and a bur, smear plugs will be located

a- in dentinal tubules.
b- in predentin.

c- in interbular dentin.
d- between enamel rods.

e- between hydroxyapatite crystals.
19- Two dental materials each have the same amount of toughness.  Which of the following statements describes a correct relationship of various properties for the two materials?

a- The flexibility MUST be the same

b- The ductility MUST be the same

c- The ultimate tensile strength MUST be the same
d- The proportional limit MUST be the same

e- none of the above
20- Which of the following expansion mechanisms contributes to the total expansion of gypsum-based casting investments, but not to expansion of gypsum used for stone dies?

a- setting

b- thermal

c- hygroscopic

d- two of the above
e- all of the above

21- Alginate sets by the formation of intermolecular bonds involving

a- sodium

b- fluoride

c- phosphate
d- sulfate

e- calcium

22- Which of the following is an effect of adding barnsdahl wax to paraffin?

a- decrease thermal expansion

b- decrease melt range

c- increase flow
d- increase hardness
23- Which of the following actions would delay the setting time of a mix of dental stone?

a- use slurry water
b- decrease the w/p ratio

c- add potassium sulfate

d- use colder water

e- extend spatulation time
24- In the assigned Journal of Prosthetic Dentistry article by RJ Kelly, a scheme is presented for classification of dental materials according to which of the following?

a- duration and type of function
b- applicable regulations and biocompatibility status

c- chemical and mechanical properties

d- clinical versus laboratory use

e- direct restoration versus indirect restoration 
25- Consider these two statements about stress and strain applied to dental materials:

The stress increases as the applied force is increased when all other factors remain unchanged.
The resulting strain is measured in units of millimeters or microns

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.

26- Which of the following values represents the relationship between lateral and axial strain in a material subjected to an axial tensile force?

a- ductility

b- Poisson’s ratio

c- Young’s modulus
d- yield strength

e- ultimate tensile strength
27- What is the main effect of adding slurry water to dental stone powder at the beginning of the mix?

a- decreases working time

b- decreases air porosity in the set gypsum

c- decreases water porosity in the set gypsum
d- increases the required amount of reaction water

e- increases flow during pouring of the mix into a mold

28- Which of the following causes unwanted swelling of reversible hydrocolloid in the gel state at room temperature?

a- syneresis
b- metamerism
c- imbibition
d- viscoelasticity
e- hysteresis
29- As a group, synthetic waxes have which of the following properties?

a- properties are within a narrow range compared to natural waxes as a group

b- each type is composed of a single molecular species

c- they are synthesized from monomers
d- all of the above
30- Which of the following is an unwanted phenomenon that occurs primarily as a result of building up a wax pattern in unevenly cooled increments? 

a- flow decreases

b- creep decreases

c- residual stress increases
d- resilience increases
e- toughness increases
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