Mathematics

1. Determine the equation of a straight line that passes through the point (6, -3) if it is perpendicular to the line y=2x-3.
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Answer: A
2. The equation 
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2-4xy +y2+4x-6y+12 = 0 represents:

a. A circle

b. An ellipse

c. A parabola

d. A hyperbola

Answer: D

3. If a vector field is conservative which of the following is zero?

a. Cross product

b. Curl
c. Divergence

d. Dot product

Answer: B
4. Express the base 4 number 101.1 as a base 10 number

a. 68.25
b. 21.25
c. 17.25
d. 20.25
Answer: C
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.

a. [image: image7.png]A2i




b. 
[image: image8.png]


(-1 +i)

c. (-1 +i)/
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Answer: D

6. Find the y-intercept of the line tangent to the parabola x=2y2 at the point (2,1)

a. -7

b. 7

c. 3/2

d. 1/2

Answer: D

7. The differential equation y”+3x2y’ + sin x = 0 is:
a. Linear, homogeneous, constant coefficient
b. Nonlinear, homogeneous, constant coefficient
c. Linear, nonhomogeneous, variable coefficient
d. Nonlinear, nonhomogeneous, variable coefficient
Answer: C
Electrical Circuits
1. A solid is a good conductor if
a. The electronic band-gap is >10 eV
b. The electronic band-gap is <5 eV
c. The conduction band is full
d. The conduction band is half full
Answer: D

2. An n-type semiconductor is a covalent solid in which 

a. The energy gap is very small

b. An impurity level just above the valence band is added by the impurity atoms

c. An impurity level just below the conduction band is added by the impurity atoms

d. The solid is of ultra high purity

Answer: A

3. The electric flux passing out through a closed surface is equal to 
a. The line integral of the current around the surface.

b. Zero.
c. The total charge enclosed by the surface.

d. The flux density at the surface.
Answer: C
4. The direction of the force acting on a moving charge placed in a magnetic field is:
a. Opposite to the direction of motion of the charge.
b. Perpendicular to the magnetic charge.
c. Along the direction of the magnetic field.

d. Along the direction of motion of the charge. 
Answer: B
5. A copper conductor 10 m long and 3 mm in diameter has a resistance of 0.024 ohms at room temperature (20 degress Celsius). What is the temperature in degrees Celsius if this conductor has a resistance of 0.036 ohms? ((c = 0.0039)
a. 87
b. 118
c. 128
d. 148
Answer: D
Thermodynamics
1. An automobile heats up while sitting in a parking lot on a sunny day. The process can be assumed to be: 

a. Isobaric

b. Isoentropic

c. Isometric

d. Isothermal

Answer: A

2. The net entropy change in the universe during any real process.

a. Is equal to zero.

b. Is positive.

c. Is negative.

d. Must be calculated to determine its sense. 
Answer: B
3. An isentropic process

a. Is adiabatic if it is reversible

b. Is reversible but may not be adiabatic.

c. Is never irreversible. 

d. Occurs at constant pressure but not constant temperature. 
Answer: A

4. The area under the T-s diagrams for the power cycle represents:
a. The total enthalpy change

b. The heat input

c. The net work output

d. The heat output
Answer: C

5. A 10 kg mass, which is attached to a pulley and a paddle wheel submerged in water, drops 3 m. Find the subsequent heat transfer, in joules, needed to return the temperature of the water to its original value.

a. -30

b. -126

c. -195

d. -294
Answer: D
Chemistry
1. The nucleus of a neutral atom contains 42 protons and 54 neutrons. The element is

a. Calcium

b. Manganese

c. Gold

d. Molybdenum

Answer: D

2. Which compound does not contain a covalent bond?

a. HBr

b. NaNO3
c. KCl

d. CH4
Answer: C

3. When a nonmetallic element in Group 6A reacts to form an ionic compound, the element usually gains an ionic charge of 

a. -2

b. -1

c. 0

d. +1

Answer: A
4. Nitric acid will oxidize sulfur to sulfur dioxide. What is the mole ratio of sulfur to nitric acid in the balanced redox equation?
a. 1:2
b. 1:3
c. 2:3
d. 3:4
Answer: D

5. Which of the following factors does not influence the rate of a chemical reaction?
a. The nature of the reactants
b. The amount of a solid reactant present
c. The reactant concentrations or state of subdivision
d. The temperature
Answer: B
NSBE 
1. One of the members of the “Chicago Six” was

a. Stevenson Dunn

b. David Giles

c. Anthony Harris

d. Gary S. May
Answer: C

2. In 1976, NSBE was incorporated as a non-profit organizationin 

a. Austin, Texas

b. Washington, DC

c. Indianapolis, Indiana

d. Alexandria, Virginia
Answer: A
3. The 2005 National Convention was held in 
a. Pittsburg, PA

b. Boston, MA

c. Columbus, OH

d. Orlando, FL
Answer: B
4. Which of the following is not a standing committee?
a. Academic Excellence

b. Public Relations

c. Finance

d. Telecommunications
Answer: D
5. The first female chairperson 
a. Donna O. Johnson

b. Michele Lezama 

c. Virginia Both

d. Carolyn Cooper
Answer: C
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