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


1- If a component is added to a dental material to increase its KHN, resistance to which of the following will be INCREASED by definition?

a- bending

b- solidification

c- indentation

d- fracture

e- flow

2- Which of the following information sources for evidence-based practice is more speculative than all of the others listed?

a- animal studies involving dental materials

b- laboratory studies of materials properties

c- long-term clinical trials of materials

d- long-term clinic trials of techniques

e- deductions from clinical literature
3- What is the approximate maximum force in pounds delivered to a permanent molar during normal function?
a- 130

b- 1300
c- 13,000

d- 130,000

4- Consider the following two statements:

The stress on a material increases as the applied force is increased.


The stress on a material is proportional to the area over which the force is applied.
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.

5- An axial tensile stress is applied to a 40.0 mm rod of dental acrylic resulting in a strain of 1%.  Which of the following represents the dimension of this rod under stress?

a- 36.0 mm

b- 39.6 mm

c- 40.0 mm

d- 40.4 mm
e- 44.0 mm

6- Consider two different dental materials, each with the same amount of resilience.  Which of the following statements describes the relationship of the toughness values for the two materials?

a- They MUST be the same.
b- They MAY be the same.
c- Both MUST be less than the resilience value.
d- Both MAY be less than the resilience value.
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Refer to the stress-strain graph of four materials (A, B, C, D), above to answer the next three questions:

7- Which material is the least flexible?

a- A

b- B

c- C

d- D

8- Which material is most ductile?

a- A

b- B

c- C

d- D
9- Which material has the highest ultimate tensile strength?
a- A
b- B

c- C

d- D

10- Consider the following three statements about THERMAL DIFFUSIVITY:

It is the amount of heat required to raise one gram of a material 10 centigrade.


It is proportional to the thermal conductivity of the material.


It depends, in part, on the density of the material.

a- All three statements are CORRECT.

b- All three statements are FALSE.

c- One statement is CORRECT, the other two are FALSE.

d- One statement is FALSE, the other two are CORRECT. 
11- A porcelain crown that optically matches the adjacent teeth when viewed with the dental operatory light but does not match the adjacent teeth when viewed in outside daylight is exhibiting which of the following properties?

a- Fluorescence

b- metamerism

c- autofluorescence

d- value shift

e- isomerism

12- In examining the surface of a metallic dental restorative material that has functioned intra-orally for several years, you notice that the surface is dull and discolored, but that there is no visible loss of material and no pitting on the surface.  This condition is most likely due to which of the following?
a- resistivity

b- galvanism

c- tarnishing
d- corrosion

e- percolation

13- Consider the following two statements concerning dental plaster and dental stone:


Dental plaster is stronger than dental stone.


BECAUSE


Dental stone is produced by the process of “dry calcination”.

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 nor the reason is correct.
14- The dentist wants to ensure that a gypsum cast is as strong as possible for use in a certain procedure, and takes the following actions to accomplish this:


Chooses stone rather than plaster

Increases W/P ratio


Uses hand spatulation rather than mechanical vacuum-mixing


Waits until the cast has fully dried after setting before using
Which of the following statements is true regarding these four actions?
a- All four actions are effective in increasing the strength of the final cast.

b- Only one action will decrease the strength of the final cast.

c- One action is irrelevant to the strength of the final cast.

d- Only two actions are effective in increasing the strength of the final cast.
15- Each of the following mechanisms contributes to the expansion of gypsum-based casting investment expansion prior to casting, except one.  Which is the EXCEPTION?

a- setting

b- thermal

c- polymeric

d- hygroscopic

16- You are pouring a dental stone cast and want to delay the setting time of the mix so that you are not rushed during the procedure.  How can you accomplish this?

a- use “slurry water”

b- decrease the w/p ratio

c- use colder water

d- add potassium sulfate

e- extend spatulation time

17- The largest proportion of reversible hydrocolloid is

a- inorganic filler. 

b- water.
c- agar.
d- calcium alginate.

e- sodium alginate.
18- The property of reversible hydrocolloid to change from a sol to a gel at a lower temperature than required to change from a gel to a sol is known as

a- metamerism.
b- imbibition.
c- syneresis.

d- viscoelasticity.
e- hysteresis.
19- Consider the following two statements concerning the setting reaction of alginate


Sodium phosphate delays the setting time of irreversible hydrocolloid.

BECAUSE


Sodium phosphate initially limits the availability of calcium sulfate.
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.

20- Alginate sets by the formation of intermolecular bonds involving

a- sodium.
b- phosphate.
c- fluoride.
d- calcium.
e- sulfate.

21- Consider the following two statements about synthetic waxes used in compounding dental waxes:


Synthetic waxes typically have narrow-range physical and mechanical  properties


BECAUSE


Synthetic waxes are synthesized from monomers resulting in a single species
a- Both the statement and the reason are correct and related.
b- 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 nor the reason is correct.

22- In comparing reversible hydrocolloid to irreversible hydrocolloid (alginate), reversible hydrocolloid

a- captures less detail.

b- contains more air.

c- sets by the same chemical reaction.

d- has greater recovery upon removal.

e- is more compatible with epoxy casts.
23- Carnauba wax can be added to paraffin to provide which of the following pairs of properties of the final blend compared to paraffin alone?

a- decrease melt range and increase tackiness

b- decrease tackiness and decrease hardness

c- increase heat retention and increase thermal expansion

d- decrease heat retention and decrease hardness

e- increase melt range and increase hardness
24- Thermoplastic polymers are characterized by which of the following properties?

a- no glass transition temperature
b- molecular cross-linking between molecular chains

c- inability to be softened and molded by heat
d- two of the above

e- none of the above

25- Which of the following accelerates the formation of free radicals during the initiation stage of polymerization of poly (methyl methacrylate)?

a- camphorquinone
b- an organic amine

c- ethylene glycol dimethacrylate

d- hydroquinone

e- benzoyl peroxide
26- Which of the following would a material exhibit BELOW its glass transition temperature compared to that ABOVE its glass transition temperature?

a- increased ductility

b- increased malleability

c- more permanent deformation

d- brittle fracture

e- decreased KHN

27- Consider the following clinical stage descriptions and the order of the stages of polymerization of powder/liquid cold-cured poly (methyl methacrylate):

SANDY, RUNNY, RUBBERY, DOUGH-LIKE, HARD

a- All of the stage descriptions are correct and listed in the correct order of occurrence.

b- All of the stage descriptions are correct, but are not listed in the correct order of occurrence.
c- Some of the stage descriptions are incorrect, but correct stages are listed in the correct order
d- Some of the stage descriptions are incorrect, and correct stages are listed in the incorrect order

28- Creation of a linear polymer chain from both butyl methacrylate and methyl methacrylate monomers is accomplished by which of the following processes?
a- inhibition

b- imbibition

c- co-polymerization
d- cross-linking

e- condensation

29- Which of the following materials has the greatest linear coefficient of thermal expansion?

a- Fast set irreversible hydrocolloid

b- Type II inlay pattern wax

c- High strength die stone

d- Heat-cured denture base acrylic

e- Cold-cured provisional crown acrylic

30- When compared to human dentin, polymerized acrylic resin has a higher value of which of the following properties?

a- Knoop hardness number

b- Thermal expansion
c- Proportional limit

d- Elastic modulus

e- Ultimate compressive strength
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