Quarterfinals

Round 1
Mathematics

100: What is the derivative of e^-x

a. e^-x

b. –e^-x *

c. xe^-x

d. –e^x

200: What is z in spherical coordinates

a. R sin θ cos φ

b. R cos θ sin φ

c. R cos θ  *

d. R sin θ

300: 2(csc2x -1)(1 - cos2x)sec x is also

a. sin x

b. cos x *

c. tan x

d. 1

400: The product of a n x n matrix and its transpose is 

a. Identity matrix

b. Symmetric matrix *

c. Diagonal matrix

d. Upper triangular matrix

:

500: Which of the following equations describes the gradient of V

e. [(∂/∂x)i +(∂/∂y)j +(∂/∂z)k ] V *
f. [(∂/∂x)i +(∂/∂y)j +(∂/∂z)k ] • (V1i + V2j + V3k)

g. [(∂/∂x)i +(∂/∂y)j +(∂/∂z)k ] x (V1i + V2j + V3k)
h. [(∂2/∂x2)i +(∂2/∂y2)j +(∂2/∂z2)k ]

Statics and Dynamics

100: dx/dt describes what

a. velocity *

b. acceleration

c. distance

d. rotation

200: Which describes potential energy

a. .5mv2
b. mgh *

c. .5kx2
d. μkmgh

300: Force is defined when what is known

a. Magnitude

b. Direction

c. Point of application 

d. All of the above *

400: How many laws of friction are there 

a. 2

b. 3 *

c. 4

d. 5

500: For impacts, [(v′2)n - (v′1)n ] / [(v2)n - (v1)n] describes

a. Coefficient of elasticity

b. Coefficient of deformation

c. Coefficient of reflection

d. Coefficient of restitution*

Electrical and Computer Engineering
100: What are the units of resistance

a. Siemens

b. Henrys

c. Farads

d. Ohms *
200: An electron under the influence of an electric field pointed in the +x direction travels in what direction 

a. +x direction

b. –x direction *

c. +y direction

d. –y direction
300: This following picture is what device

[image: image1.emf]
a. NPN transistor *

b. PNP transistor

c. NMOS transistor

d. PMOS transistor

400: The area of a pn junction where there are no mobile particles is called

a. Depletion region *

b. Saturation region

c. Active region

d. Cutoff region *

500: Which of the following is a low pass filter

a. [image: image2.emf]
b. [image: image3.emf]
c. Both

d. Neither *

Chemistry

100: Elements with 7 valence electrons are known as

a. Alkali metals

b. Alkali earth metals

c. Halogens *

d. Inert
200: What is the definition of molarity

a. # of gram moles of a substance per 1,000 grams of solvent

b. # of gram moles of a substance dissolved in a liter of solution *

c. # of gram moles of the solvent in 1 liter of the solvent

d. # of gram moles that can be dissolved in a liter of solution

300: The elements from 57 to 70 fall in what series

a. Actinide 

b. Lanthanide *

c. Thoride

d. Praseodymide

400: What element has an atomic weight of 39.098

a. Potassium *

b. Sodium

c. Calcium

d. Rubidium

500: What is the oxidation potential for the following corrosion reaction at 25°C in relation to a normal hydrogen electrode

Cu → Cu2+ + 2e- 

a. -.150

b. -.337 *

c. .126

d. .136

NSBE History / Black Inventors

100: How many regions are there in NSBE

a. 5

b. 6 *

c. 8 

d. 7

200: How many types of members are there in NSBE

a. 4

b. 5

c. 6 *

d. 7

300: Who was known for publishing 6 Farmer’s almanacs from 1792-1798

a. Paul Williams

b. George Carruthers

c. Alexander Miles

d. Benjamin Banneker *

400: In order to change the national dues of NSBE, what percentage of senators must vote in favor of the change
a. 1/2

b. 2/3 *

c. 3/4

d. 4/5

500: Who is responsible for the invention of lubricants used in numerous NASA space missions

a. Emmett Chappelle

b. John Christian *

c. Donald Cotton

d. Thomas Elkins

Bonus Question
How many African Americans does NSBE want scoring in the top 20% of standardized tests by 2013

a. 20,000 *

b. 25,000

c. 30,000

d. 35,000

Quarterfinals
Round 2

Mathematics

100: What is the the point-slope form of a line

a. Ax + By + C = 0
b. y = mx + b
c. d = √(x1-x2)^2 + (y1-y2)^2

d. y – y1 = m(x – x1)*
200: What is another way to write tan A
a. cos A/ sin A

b. sin A/ cos A*

c. 1/ sin A

d. (sec A)^2 – 1

300:  What is the equivalent of log x - log y

a. log(xy)

b. log(x + y)

c. log(x/y) *

d. log(x – y)
400: The n x n matrix A is linearly dependent if

a. A is nonsingular

b. A is invertible

c. Rank(A) < n *

d. Ax=0 has only the trivial solution

500: Which of the following equations describes the curl of V

a. [(∂/∂x)i +(∂/∂y)j +(∂/∂z)k ] V 
b. [(∂/∂x)i +(∂/∂y)j +(∂/∂z)k ] • (V1i + V2j + V3k)

c. [(∂/∂x)i +(∂/∂y)j +(∂/∂z)k ] * (V1i + V2j + V3k)*
d. [(∂2/∂x2)i +(∂2/∂y2)j +(∂2/∂z2)k]
Statics and Dynamics

100: d2x/dt2 describes what

a. velocity

b. acceleration

c. distance *

d. rotation
200: Which describes kinetic energy

a. .5mv2 *
b. mgh 

c. .5kx2
d. μkmgh

300: Where are the external loads of a plane truss applied to
a. All beams
b. Center of horizontal beams
c. Pins
d. Joints *
400: The equation ∫x2 dA describes

a. Moment of area

b. Moment of inertia *

c. Centroid of mass

d. Radius of gyration
500: What is the undamped natural period of vibration

a. 2π√(m/k)*

b. 2π√(k/m)

c. 2πk/m

d. 2πm/k

Electrical and Computer Engineering

100: What are the units of capacitance

a. Siemens

b. Henrys

c. Farads *

d. Ohms
200: A hole under the influence of an electric field pointed in the +x direction travels in what direction 

a. +x direction *

b. –x direction 

c. +y direction

d. –y direction
300: The following picture is of what device

[image: image4.emf]
a. NPN transistor

b. PNP transistor *

c. NMOS transistor

d. PMOS transistor

400: For a Si-wafer doped with 1016 electrons, what is the doping concentration of  holes

a. 1010
b. 104 *

c. 1016
d. 106
500: Which of the following is a high pass filter

a. [image: image5.emf]
b. [image: image6.emf]
c. Both

d. Neither *

Chemistry

100:  Elements with 8 valence electrons are known as

a. Alkali metals

b. Alkali earth metals

c. Halogens

d. Inert *

200: What is the definition of molality

a. # of gram moles of a substance per 1,000 grams of solvent *

b. # of gram moles of a substance dissolved in a liter of solution

c. # of gram moles of the solvent in 1 liter of the solvent

d. # of gram moles that can be dissolved in a liter of solution

300: How many bonds exist between carbon atoms in alkenes 

a. 1 

b. 2 *

c. 3

d. 4

400: Which of the following is represented by ethanol

a. CH4O 

b. C2H6O *
c. C2H6O3
d. C6H14O6
500: What is the oxidation potential for the following corrosion reaction at 25°C in relation to a normal hydrogen electrode

Sn2+ → Sn4+ + 2e- 

a. -.150 *

b. -.337 

c. .126

d. .136

NSBE History / Black Inventors

100: Who is the NSBE National Chairperson

a. Ainsley Stewart

b. Darryll Dickerson

c. Stevenson Dunn *
d. Michael Johnson
200: How many standing national committees are there in NSBE

a. 6

b. 8

c. 9

d. 7 *

300: Whose work in agriculture led to development of the crop rotation method that is used throughout farming today

a. Booker T. Washington

b. Andrew Beard

c. Ronald Demon

d. George Washington Carver *

400: How many ways are there to remove an NEB member from office

a. 1

b. 2

c. 3 *

d. 4

500: Whose inventions included such things as an improved automatic gear shift, automatic safety brake, and the beer keg tap

a. Lewis Temple

b. Kevin Woolfolk

c. Charles Drew

d. Richard Spikes *

Bonus Question
What does NSBE want as its retention rate for first year engineering students by 2013

a. 75 %

b. 80% *

c. 85%

d. 90%

Quarterfinals
Round 3

Mathematics

100: The derivate describes what of a function

a. Area under curve

b. Slope *

c. Curvature

d. Intercepts
200: What property does this statement A ×(B + C) = (A × B) + (A × C) 

a. Commutative

b. Associative

c. Distributive *

d. Identity
300: What is the equivalent of log x + log y

a. log(xy)*

b. log(x + y)

c. log(x/y)

d. log(x – y)

400: A n x n matrix A is linearly independent if

a. Row 1 = row n

b. Each row of the matrix has a pivot *

c. The matrix is singular

d. There are infinite solutions for Ax=0

500:  Which of the following equations describes the divergence of V

a. [(∂/∂x)i +(∂/∂y)j +(∂/∂z)k ] V 
b. [(∂/∂x)i +(∂/∂y)j +(∂/∂z)k ] • (V1i + V2j + V3k)*

c. [(∂/∂x)i +(∂/∂y)j +(∂/∂z)k ] x (V1i + V2j + V3k)
d. [(∂2/∂x2)i +(∂2/∂y2)j +(∂2/∂z2)k ]

Statics and Dynamics

100: The units of dx/dt are 

a. m/sec *

b. m/sec2
c. sec/m

d. rad/sec

200: Which describe elastic potential energy

a. .5mv2
b. mgh 

c. .5kx2 *

d. μkmgh

300: What equation describes Newton second law for a particle

a. F = ma*

b. v = v0 + at

c. W = F * dt

d. m1v1 + m2v2 = m1+2v1+2
400: The largest static frictional force is known as the

a. Belt friction

b. Peak friction

c. Limiting friction *

d. Cusp friction

500: What is described by the following statement: When three bodies move relative to one another they have three instanteous centers, all of which lie on the same straight line

a. Newton’s rule

b. Kennedy’s rule *

c. Watt’s rule

d. Simmons’ rule

Electrical and Computer Engineering

100: What are the units of inductance

a. Siemens

b. Henrys *

c. Farads

d. Ohms
200: An electric field is describe by what equation

a. aQ/4πεr2 *
b. Ia/2πr

c. aQ1Q2/4πεr2 
d. I2a/2πr

300: The following picture is of what device

[image: image7.emf]
a. NPN transistor

b. PNP transistor

c. NMOS transistor *

d. PMOS transistor

400: For a Si-wafer doped with 1017 holes, what is the doping concentration of electrons

a. 1010
b. 107 

c. 1017
d. 103 *

500: Which of the following is a high pass filter

a. [image: image8.emf]
b. [image: image9.emf]
c. Both *

d. Neither 

Chemistry

100: Elements with 1 valence electrons are known as 

a. Alkali metals *

b. Alkali earth metals

c. Halogens

d. Inert

200: A substance that alters the rate of a chemical reaction and may be recovered unaltered in nature and amount at the end of the reaction is called a

a. Solute

b. Catalyst *

c. Oxidant

d. Cathode
300: How many bonds exist between carbon atoms in alkynes

a. 1 

b. 2

c. 3 *

d. 4

400:  What element has an atomic weight of 39.948

a. Neon

b. Chlorine

c. Argon *

d. Krypton
500: What is the oxidation potential for the following corrosion reaction at 25°C in relation to a normal hydrogen electrode

Pb → Pb2+ + 2e- 

a. -.150

b. -.337 

c. .126 *

d. ..440
NSBE History / Black Inventors

100: What acronym describes NSBE’s 2008 national directives

a. POWER *

b. FIRE

c. TORCH 

d. LOVE

200: Which is not a component of NSBE’s 2008 strategic plan

a. Outreach

b. Financial Stability *

c. Retention

d. Professional Excellence

300: Which inventor was known as the “Black Edison”

a. Benjamin Banneker

b. George Washington Carver

c. Granville Woods *

d. Garrett Morgan

400: How many articles are there in the NSBE by-laws

a. 16 *

b. 17

c. 18
d. 19

500: What heavyweight championship boxer also owns a patent for a wrench

a. Jack Johnson *

b. Joe Louis

c. Muhammad Ali

d. Joe Frazier

Bonus Question

What is the target percentage of graduating black engineers does NSBE want to help employ by 2009

a. 85 %

b. 80 %

c. 75 %

d. 70 % *

Round 4

Mathematics

100: The integral describes what of a function

a. Area under curve *

b. Slope

c. Curvature

d. Intercepts
200: The product of a m x n and a j x n matrix is 

a. m x n

b. n x j

c. n x n

d. Not possible *

300:  What is the law of sines

a. a/sin A =b/sin B = c/sin C*

b. a2 = b^2 + c^2 – 2bc cos A
c. sin2A  + cos2A = 1
d. cos (A + B) = cos A cos B – sin A sin B 
400:  If f(x) has a minimum at a, what conditions are true

a. f’(a) = 0, f’’(a) > 0

b. f’(a) > 0, f’’(a) < 0

c. f’(a) > 0, f’’(a) > 0

d. f’(a) = 0, f’’(a) < 0 *

500: The general solution of first order linear differential equation y’ + ay = 0 is

a. Ceat + D
b. Ce-at + D*

c. Both

d. Neither

Statics and Dynamics

100: The units of  d2x/dt2 are

a. m/sec 

b. m/sec2 *
c. sec/m

d. rad/sec2
200: Which describes frictional energy

a. .5mv2
b. mgh 

c. .5kx2
d. μkmgh *

300: What equation describes centripetal acceration

a. v2/r *

b. v2/r2
c. ω2/r

d. ω2/r2
400: The distance from a reference axis that can be considered to be concentrated to produce the moment of inertia is known as 

a. Radius of gyration  *

b. Radius vector

c. Torsional radius

d. Relative radius

500: A system of two forces equal in magnitude, opposite in direction, and parallel to each other are known as

a. Moment

b. Centroid

c. Resolution of force

d. Couple *

Electrical and Computer Engineering

100: What are the units of conductance

a. Siemens *

b. Henrys

c. Farads

d. Ohms 

200: Electric force is describe by what equation

a. aQ/4πεr2 

b. Ia/2πr

c. aQ1Q2/4πεr2  *

d. I2a/2πr
300: The following picture of what device

[image: image10.emf]
a. NPN transistor

b. PNP transistor

c. NMOS transistor

d. PMOS transistor*

400: What is the resonance frequency for an RLC circuit

a. 1/LC

b. R/LC

c. 1/√LC *

d. R/√LC

500: Which of the following is a low pass filter

a. [image: image11.emf]
b. [image: image12.emf]
c. Both *

d. Neither 

Chemistry

100: Elements with 2 valence electrons are known as

a. Alkali metals

b. Alkali earth metals *

c. Halogens

d. Inert
200: Whose principle of chemical equilibrium states when stress is applied to a system in equilibrium, the equilibrium shifts in such a way  

a. Faraday

b. Le Chatelier *

c. Avagadro

d. Planck 

300: What element has an atomic weight of 22.989

a. Potassium 

b. Sodium *

c. Calcium

d. Magnesium

400: Which of the following is represented by mannitol

a. CH4O 

b. C2H6O
c. C2H6O3
d. C6H14O6 *
500: What is the oxidation potential for the following corrosion reaction at 25°C in relation to a normal hydrogen electrode

Fe → Fe2+ + 2e- 

a. -.150

b. -.337 

c. .126

d. .440 *

NSBE History / Black Inventors

100: Where was the 2007 National Convention held

a. Boston, MA

b. Columbus, Ohio *

c. Pittsburgh, PA 

d. Orlando, Florida

200: How many components are there in NSBE’s 2008 strategic plan

a. 3

b. 4

c. 5 *

d. 6

300: Who lead  the design team that was responsible for developing the first 1 GHz processor

a. Mark Dean*

b. David Crosthwait Jr.

c. William Purvis

d. Lewis Temple

400: In order to ratify an amendment to the constitution of NSBE, what percentage of senators must vote in favor

a. 1/2

b. 2/3 

c. 3/4 *

d. 4/5
500: Who is known for inventing and patenting the fire escape ladder in 1878

a. Joseph Winters *

b. James West

c. Benjamin Penn

d. Ernest Just

Bonus Question
How many African Americans does NSBE want to enroll as engineers in their freshman year by 2013

a. 10,000 *

b. 15,000

c. 20,000

d. 25,000

Extra round
Mathematics

100: What is the derivative of the constant C

a. 0*

b. 1

c. C

d. -1

200: The dot product A • B expresses

a. A vector perpendicular to A and B

b. The magnitude of sum of A and B

c. The unit vector of ||AB||

d. Projection of A onto B *

300: Which of the following statements is true

a. cos (A + B) = cos A cos B + sin A sin B
b. sin(A + B) = sin A cos B- cos A sin B
c. sin(A - B) = sin A cos B + cos A sin B
d. cos (A + B) = cos A cos B – sin A sin B *
400: If f(x) has a maximum at a, what conditions are true

a. f’(a) = 0, f’’(a) > 0 *

b. f’(a) > 0, f’’(a) < 0

c. f’(a) > 0, f’’(a) > 0

d. f’(a) = 0, f’’(a) < 0 

500: The general solution of first order linear differential equation y’ - ay = 0 is

a. Ceat + D*

b. Ce-at + D
c. Both

d. Neither

Statics and Dynamics

100: What are the SI units for energy

a. Newtons

b. Joules *

c. Watts

d. British Thermal Unit

200: What are the units for momentum

a. kg*m/sec *

b. kg*m/sec2 

c. kg *m2/sec

d. kg *m2/sec2
300: How many laws of motion did Newton have

a. 1

b. 2

c. 3   *

d. 4

400: The instant center is 

a. A point common to two bodies at which each has the same velocity 

b. A point on one body about which another body rotates

c. Both *

d. Neither
500: How many conditions need to be met for a rigid framework to be called a plane truss

a. 4

b. 5 *

c. 6

d. 3

Electrical and Computer Engineering
100: How much current flows through the inputs of an ideal operational amplifier 

a. 1 A

b. 0 A *

c. -1 A

d.  infinite

200: A magnetic field is describe by what equation

a. aQ/4πεr2
b. Ia/2πr *

c. aQ1Q2/4πεr2 

d. I2a/2πr
300: Which is not a mode of operation for a transistor

a. Cutoff

b. Triode

c. Conduction *

d. Saturation

400: What is not used in signal modulation

a. Amplitude modulation

b. Frequency modulation

c. Phase modulation

d. Wavelength modulation *

500: How many relations are included in Maxwell’s equations

a. 2

b. 3

c. 4 *

d. 5

Chemistry

100:  How many bonds exist between carbon atoms in alkanes 

a. 1 *

b. 2

c. 3

d. 4
200: The elements from 90 to 103 fall in what series

a. Actinide *

b. Lanthanide  

c. Thoride

d. Praseodymide

300: Which of the following is represented by glycerol

a. CH4O 

b. C2H6O
c. C2H6O3 *

d. C6H14O6
400: What element has an atomic weight of 35.453

a. Neon

b. Chlorine *

c. Argon 

d. Bromine
500: Which of the following is represented by mannitol

a. CH4O 

b. C2H6O
c. C2H6O3
d. C6H14O6 *
NSBE History / Black Inventors

100: Where is NSBE’s WHQ located

a. Washington D.C.

b. Alexandria, VA *

c. Silver Spring, MD

d. Philadelphia, PA

200: Who served as the advisor to the founder of the Black Society of Engineers

a. Stanley Kirtley

b. John Logan

c. Arthur Bond *

d. Anthony Harris 

300: What inventor is best known for inventing an automated refrigeration system for long-haul trucks in 1935

a. Lonnie Johnson

b. George Alcorn

c. Fredrick Jones *

d. Phil Brooks

400: How many articles are in the National Constitution

a. 15

b. 16 *

c. 17

d. 18

500: Whose patents improved the opening and closing of elevator doors  which greatly improved the safety of elevators

a. Lloyd Ray

b. Rufus Stokes

c. Alexander Miles*

d. Otis Boykin

Bonus Question
How many different conferences occur during National convention

e. 3

f. 4

g. 5 *

h. 6

Semifinals
Round 5

Heat Transfer

100: Which is not a method of heat transfer

a. Cooling *

b. Conduction

c. Conduction

d. Radiation

200: Which of the following energy ration do not have an effect on determining if a body is opaque

a. Absorptivity

b. Transmissivity *

c. Reflectivity

d. All have an effect

300: Which equation expresses convection resistance

a. R = L/kA

b. R = ln(r2/r1) / (2πkL)

c. R = 1/ hA *

d. R = hL/2πk

400: Which of the following describes net energy of a small body compared to its surroundings

a. Q12 = A1F12σ(T14 – T24) 

b. Q12 = εAσ(T14 – T24)  *

c. Q12 = -kA(T2 – T1) / L

d. Q12 = σ(T14 – T24) / { [ (1 – ε1) / (ε1A1) ] + [ 1 / (A1F12) ] + [ (1 – ε2) / (ε2A2) ] }
500: What is the Log Mean Temperature Difference for parallel flow in tubular heat exchangers

a. ∆Tlm = [ (THo – TCo) - (THi – TCi) ] / ln [(THo – TCo) / (THi – TCi) ]  *

b. ∆Tlm = ln [(THo – TCo) / (THi – TCi) ]  /  [ (THo – TCo) - (THi – TCi) ] 

c. ∆Tlm = [ (THo – TCo) - (THi – TCi) ] * ln [(THo – TCo) / (THi – TCi) ] 
d. None of the above
Biology

100: Which of the following is only in animal cell

a. Golgi complex

b. Mitochondria

c. Endoplamsic reticulum

d. Lysosome *

200: In overall stoichiometry, which of the following is not a product of the reaction with glucose,

a. Pyruvate

b. ADP *

c. ATP 

d. C3H4O3
300: Which of the following genus is not a bacteria type

a. Candida *

b. Psuedomonas

c. Staphylococcus
d. Escherichia
400: Which of the following does not influence passive diffusion

a. Molecular size

b. Partition coefficient

c. Participation of protein carrier molecule *
d. Degree of ionization
500: Given that the aerobic production of Biomass and a Single Extracelluar Product is 

CNcsHm*NcsOn*Ncs + aO2 + bNH3 → cCNccHα*NccOβ*NccNδ*Ncc + dCNcpHx*NcpOy*NcpNz*Ncp + eH2O + fCO2

What is the equation for nitrogen balance for the process

a. cNcc + dNcp + f = Ncs 

b. cδNcc + dzNcp = b *

c. cγbNcb + dγcNcp = γsNcs-4a

d. QocγbNcb + QodγcNcp = QoγsNcs-Qo4a
Fluid Mechanics

100: The equation ∆m/∆V as ∆V heads to zero gives what

a. Specific gravity

b. Specific weight

c. Specific volume

d. Density *

200: If a fluid is flowing from a pipe that has a radius of 2m at a flow rate of 10 m/s into a pipe with a radius of 600 cm, what would be the flow rate in the second pipe

a. 3.33 m/s *

b. 3.33 cm/s

c. .333 m/s

d. 33.3 cm/s

300: 1 atmosphere of pressure is equivalent to what in pascals
a. 1.01E5 *

b. 14.7

c. 760 

d. 1000

400: A change in the pressure applied to an enclosed incompressible fluid is transmitted undiminished to every portion of the fluid and to the walls of its container is known as

a. Archimedes’ Principle

b. Bernoulli’s Principle

c. Pascal’s Principle *

d. Manning’s Principle
500: The equation CLρvAp/2 expresses what

a. Reynolds’ number

b. Lift force *

c. Hydraulic Gradient

d. Laminar Flow

Engineering Economics

100: The period of time required for the profit or other benefits of an investment to equal the cost of the investment

a. Payback period*

b. Interest period

c. Nominal period

d. Inflation period

200: The present worth values using an assumed perpetual period of time is

a. Benefits

b. Expected salvage value

c. Uniform gradient

d. Capitalized costs  *

300: The cost of an item after depreciation is called

a. Future value

b. Present value

c. Book value *

d. Salvage value

400: The present worth of the payments the purchaser receives during the life of a bond at some interest rate is 

a. Bond Yield

b. Bond Cost

c. Bond Inflation

d. Bond Value *

500: The equation (1 + i)n describes

a. Uniform Series Sinking Fund

b. Single Payment Compound Amount *

c. Capital Recovery

d. Single Payment Present Worth

NSBE History / Black Inventors

100: Which university is home to the “Mother chapter” of NSBE

a. Howard University

b. North Carolina 

c. Stanford Universtiy

d. Purdue University *

200: Who was a co-founder of the Black Society of Engineers in 1971

a. Fred Cooper *

b. George Smith

c. Brian Harris

d. John Cason

300: Who is the first African American to earn a Ph.D in the United States

a. Charles Turner

b. Percy Julian

c. Ernst Just

d. Edward Bouchet *

400: Who was the first president of NSBE

a. Anthony Harris 

b. Virginia Booth

c. John Cason *
d. Fred Barnette
500: Whose research in the 1960’s led to the development of foil-electret transducers for sound recording and voice communication that are used in today’s microphones and telephones

a. James West *

b. Mark Dean

c. Louis Roberts

d. Augustus Jackson
Bonus Question

Who serves as the WHQ director of programs for NSBE

a. Mike Smith *

b. Shon McGee

c. David Giles

d. Roena Cox

Semifinals
Round 6

Heat Transfer

100: What body absorbs all energy incident upon it

a. Grey body

b. Opaque body

c. Real body

d. Black body *
200: Which of the following energy ration do not have an effect on determining if a body is gray

a. Transmissivity *

b. Reflectivity

c. Emissivity

d. All have an effect

300:  For turbulent flow, what has to be true 

a. Nusselt’s number < .7

b. Prandtl’s number > .7 *

c. Stefan number  > .7

d. Fourier’s number < .7

400: Which of the following describes net energy of two black bodies

a. Q12 = A1F12σ(T14 – T24)  *

b. Q12 = εAσ(T14 – T24)  

c. Q12 = -kA(T2 – T1) / L

d. Q12 = σ(T14 – T24) / { [ (1 – ε1) / (ε1A1) ] + [ 1 / (A1F12) ] + [ (1 – ε2) / (ε2A2) ] }

500: What is the Log Mean Temperature Difference for counterflow in tubular heat exchangers

a. ∆Tlm = [ (THo – TCo) - (THi – TCi) ] / ln [(THo – TCo) / (THi – TCi) ] 

b. ∆Tlm = ln [(THo – TCo) / (THi – TCi) ]  /  [ (THo – TCo) - (THi – TCi) ] 

c. ∆Tlm = [ (THo – TCo) - (THi – TCi) ] * ln [(THo – TCo) / (THi – TCi) ] 

d. None of the above *
Biology

100: What are the most important class of carbonaceous nutrients for fermentations

a. Amino acids

b. Carbohydrates *

c. Hydrocarbons

d. None of the above

200: Which of the following respiration processes requires oxygen is the oxidizer

a. Aerobic*

b. Facultative

c. Anaerobic

d. Bacterial

300: Which of the following genus is not a bacteria type

a. Chromatium

b. Clostridium

c. Enterobacter

d. Saccharomyces *

400: A high degree of reduction denotes what

a. High degree of oxidation

b. No oxidation

c. Low degree of oxidation  *
d. Negative degree of oxidation
500: Given that the aerobic production of Biomass and a Single Extracelluar Product is 

CNcsHm*NcsOn*Ncs + aO2 + bNH3 → cCNccHα*NccOβ*NccNδ*Ncc + dCNcpHx*NcpOy*NcpNz*Ncp + eH2O + fCO2

         What is the equation for carbon balance for the process

a. cNcc + dNcp + f = Ncs *

b. cδNcc + dzNcp = b

c. cγbNcb + dγcNcp = γsNcs-4a

d. QocγbNcb + QodγcNcp = QoγsNcs-Qo4a
Fluid Mechanics

100: The equation g*∆m/∆V as ∆V heads to zero gives what

a. Specific gravity

b. Specific weight *

c. Specific volume

d. Density 

200: If a fluid is flowing from a pipe that has a radius of 3m at a flow rate of 10 m/s into a pipe with a radius of 6000 mm, what would be the flow rate in the second pipe

a. 5 m/s *

b. 5 mm/s

c. .05 m/s

d. 5 cm/s

300: 1 atmosphere of pressure is equivalent to what in torr

a. 1.01E5

b. 14.7

c. 760 *

d. 1000

400: The statement “When a body is fully or partially submerged in a fluid, a buoyant force from the surround fluid acts on the body.  The force us directed upward and has a magnitude equal to the weight of the fluid that has been displaced by the body.” describes what principle

a. Archimedes’ Principle *

b. Bernoulli’s Principle

c. Pascal’s Principle 

d. Manning’s Principle

500: Which equation gives the friction factor for laminar flow

a. Darcy-Weisbach

b. Bernoulli’s

c. Manning

d. Hagen-Poiseuille *

Engineering Economics

100: The general upward price movement of good and services in an economy is known as

a. Benefit

b. Inflation *

c. Future Worth

d. Uniform gradient

200: The interest rate that makes the benefits and costs equal is 

a. Nominal annual

b. Rate-of -return *

c. Minimum acceptable rate-of-return

d. Combined interest rate

300: The percentage of capacity of operation for manufacturing plant at which income will just cover expenses is described by

a. Break-even analysis *

b. Benefit-cost analysis

c. Accelerated Cost Recovery System
d. Capitalized Cost analysis
400: The computed interest rate of the bond value when compared with the bond cost is 

a. Bond Yield *

b. Bond Count

c. Bond Inflation

d. Bond Product
500: The equation i/[(1 + i)n – 1] describes

a. Uniform Series Sinking Fund *

b. Single Payment Compound Amount 

c. Capital Recovery

d. Single Payment Present Worth
NSBE History / Black Inventors

100: What classification must a member have in order to be eligible for a national office

a. Graduate Student

b. Senior

c. Junior *
d. Sophmore
200: How long is a warning of a violation of the NSBE code of conduct kept on record at WHQ

a. 6 months

b. 1 year *

c. 5 years

d. It is never removed

300: How many African American women have been inducted into the National  Inventors Hall of Fame

a. 0 *

b. 1

c. 2

d. 3

400: Who was the first woman to be elected national chairperson

a. Virginia Booth *

b. Chuanceé Lundy 

c. Michele Lezama

d. Donna Johnson

500: Who was the first African American woman to receive a Ph.D

a. Georgianna Simpson *

b. Meredith Gourdine

c. Miriam Benjamin

d. Marie Brown

Bonus Question
Who serves as the director of membership for NSBE

a. Kenje Davis

b. Njemile Vinson *

c. Angela Jackson

d. Sharon Southernland-Smith

Semifinals
Extra Round

Heat Transfer

a. 100: What must be true for any body of radiation

b. ε + ρ = 1

c. α + ρ = 1

d. α  = 1

e. α + ρ + τ = 1 *

200: What has to be true if the lumped capacitance method is to be valid

a. Biot’s number >> 1

b. Biot’s number = 1

c. Biot’s number << 1 *

d. Biot’s number has no effect on the lumped capacitance method

300: Whose equation provides a good approximation for turbulent flow in circular tubes with uniform surface temperature or uniform heat flux condition

a. Reynolds

b. Sieder-Tate  *

c. Rayleigh

d. Biot
400: Which equation expresses plane wall conduction resistance

a. R = L/kA *

b. R = ln(r2/r1) / (2πkL)

c. R = 1/ hA 

d. R = hL/2πk

500: When evaluating external flow, at what temperature should fluid properties be evaluated

a. Maximum between the body and the flowing fluid

b. Minimum between the body and the flowing fluid

c. Logarithmic mean of the body and the flowing fluid

d. Average temperature between the body and the flowing fluid *

Biology

100: Humans cell are of what cell group

a. Eucaryotes *

b. Eubacterias

c. Procaryotes

d. Cytoplasmics

200: What light range is required for photosynthesis to occur

a. Visible *

b. X-ray

c. Infrared

d. Ultaviolet

300: Which of the following genus is not a bacteria type

a. Chromatium

b. Clostridium

c. Spirogyra *
d. Escherichia
400: Which of the following phases is the bacterial population the largest

a. Lag

b. Accelerated growth

c. Log growth

d. Stationary *

500: What is ratio of the widths of animal and plant cells

a. 1 to 1

b. 2 to 1 *

c. 3 to 1

d. 4 to 1
Fluid Mechanics

100: The measurement of  the force per unit area is known as

a. Pressure *

b. Capillary

c. Surface Tension

d. Viscosity

200: If a fluid is flowing from a pipe that has a radius of 4m at a flow rate of 10 m/s into a pipe with a radius of .002 km, what would be the flow rate in the second pipe

a. 2000 cm/s *

b. 2 m/s

c. .2 km/s

d. 200 m/s

300: 1 atmosphere of pressure is equivalent to what in psi

a. 1.01E5

b. 14.7 *

c. 760 

d. 1000

400: The measurement of the force per unit contact length is known as 

a. Pressure

b. Capillary

c. Surface Tension *

d. Viscosity

500: The equation CDρvA/2 expresses what

a. Reynolds’ number

b. Hydraulic gradient

c. Drag force *

d. Laminar Flow
Engineering Economics

100: The rate one desires to earn on investments is

a. Nominal annual

b. Return-of rate

c. Minimum acceptable return-of rate *

d. Combined interest rate

200: In a benefit cost analysis that ratio of the benefits to cost should fall in what range

a. B/C < 0

b. 1 < B/C < 0

c. 0 = B/C

d. B/C ≥ 1  *

300: Which is not used to determine depreciation

a. Accelerated Cost Recovery System

b. Non-Annual Compounding *

c. Sum of the Years Digits

d. Straight Line
400: The equation (1 / i) – {n / [(1+i)n – 1] }describes

a. Uniform Gradient Compound Amount

b. Uniform Gradient Present Worth 

c. Uniform Gradient Future Worth 

d. Uniform Gradient Uniform Series *

500: The equation { [(1 + i)n – 1] / i2 } – (n / i) describes 

a. Uniform Gradient Compound Amount

b. Uniform Gradient Present Worth 

c. Uniform Gradient Future Worth *

d. Uniform Gradient Uniform Series

NSBE History / Black Inventors

100: The executive board is split into how many zones

a. 4

b. 5 *

c. 6

d. 7

200: Where was the 2006 National Convention held

a. Boston, MA

b. Columbus, Ohio

c. Pittsburgh, PA *

d. Orlando, Florida

300: Who is the first African American woman doctor to receive a patent for a medical invention

a. Virgie Ammons

b. Clatonia Dorticus

c. Jan Matzeliger

d. Patricia Bath *

400: Which chapter was selected as the 2007-2008 Chapter of the year

a. University of Florida *

b. University of Michigan

c. Stanford University

d. University of Virginia

500: Whose illusion transmitter allow TV images to appear ad 3D projections in your living room

a. Nathaniel Alexander 

b. Valerie Thomas *

c. Philip Emeagwali
d. Alice Parker
Bonus Question

Who serves as the National Advisory Board Chairperson

e. Anthony Harris *

f. Virginia Booth

g. Gary May

h. Gordon Moore

Finals

3rd Place Match

Material Science
100: Which of the following is not a primary bond of materials

a. Ionic

b. Covalent

c. Metallic

d. None of the above *

200: Which of the following describes the following reaction: liquid + solid→ solid 

a. Eutectic

b. Eutectoid

c. Peritectic *

d. Pertectoid
300: Which of the following is not used as an polymer additive

a. Flame retardants

b. Amorphous Material *

c. Plasticizers

d. Fillers
400: What is the geometric parameter for an interior crack in order to determine stress intensity

a. 1 *

b. 1.1

c. 1.2

d. 1.3

500: The equation Doe-Q/(RT)
a. Activation energy

b. Quenching

c. Diffusion coefficient *

d. Corrosion

Computer Science
100: What is 100111 in decimal form

a. 38

b. 39 *

c. 40

d. 41

200: What is the cpu execution time for a program if it takes 4 * 1010 cycles to run a the programs and the CPU has 2 GHz processor.  

a. 20 sec *

b. .05 sec

c. 8 * 1019 sec

d. 4.2 * 1010 sec

300: In Java, the >> operator performs what operation

a. Shift right *

b. Shift left 

c. Write a value into a variable

d. Read a value from a variable

400: For a tree ADT, the number of edges encounter going from one node to another is known as

a. Length *

b. Height

c. Depth

d. Width

500: Which of the following operates as a FIFO abstract data type

a. Stack

b. Queue *

c. Tree

d. Linked List

Thermodynamics
100: How many laws of thermodynamics are there

a. 1

b. 2 *

c. 3

d. 4

200: For a single component system, what is true of intensive properties 

a. Proportional to mass

b. Dependent on mass


c. Proportional to in the inverse of mass

d. Independent of mass *

300: For a steady-flow equation, the Isentropic Efficiency of a pump is given by

a. log ( (hi – he) / (he – hes) )

b. (hes – hi) / (he – hes)

c. log (he / (hi + hes)

d. (hes – hi) / (he – hi) *

400: Temperature indicated by a thermometer covered by a wick saturated with liquid water and in contact with moving air is what

a. Isentropic temperature

b. Wet-bulb temperature *

c. Absolute temperature

d. Psychrometric temperature
500: What energy is released or absorbed in a reaction occurring reversibly at constant pressure and temperature

a. Gibbs free energy *

b. Kelvin free energy

c. Clapeyron free energy

d. Hemholtz free energy

Engineering Probability and Statistics 
100: What is the median of the following set of numbers

1,6,4,5,3,9,3,6,1,9,1,3,2,5,6,7,5,6

a. 1

b. 5 *

c. 6

d. 3

200: The equation √[(1/N) Σ (Xi – μ)] describes what

a. Standard deviation *

b. Sample root-mean-square value

c. Arithmetic mean

d. Population variance 

300: A particular sequence of a given set of objects is called a

a. Permutation *

b. Combination

c. Variation

d. Range

400: The Gaussian distribution is described by what function

a. { 1 / [ δ√(2π) ]  }e.5[ (x-μ) / δ ]^2 *
b. { n! / [x!(n – x)!] }pxqn-x
c. { .5Г[n+1] / [ Г(.5n) √(nπ) ] }{ 1 / (1 + t2/n)(n+1) / 2 } 

d. .5e-.5x^2(.5x2).5n – 1 / Г(.5n)

500: In hypothesis testing, accepting the null hypothesis when it is false is what

a. Type 0 error

b. Type I error

c. Type II error *

d. Type III error

NSBE History / Black Inventors
100: Who provided the largest donation in the history of NSBE in 2007

a. Battelle *

b. IBM

c. Northrop Grumman
d. ExxonMobil
200: How long are records of expulsion kept on record at WHQ

a. 1 year

b. 5 years 

c. 10 years *

d. It is never removed

300: Who is the first known African American to hold a patent in the U.S.

a. Archibald Alexander

b. Thomas Jennings *

c. Benjamin Bradley

d. Granville Woods

400: Which of the following is not a signature program

a. AWFE

b. Achiever’s Plus

c. NLI

d. Leadership Shadowing Initiative *

500: Whose work led to the improvement of the 3 ½” floppy disk and the invention of various other floppy disk 

a. Mark Dean

b. George Grant

c. Roscoe Koontz

d. John Moon *

Bonus Question

How many corporations are part of the Board of Corporate Affiliates

e. 59 *

f. 63

g. 54

h. 57

Finals

1st Place Match

Material Science
100: Which of the following is not a testing method of a material

a. Composite Test *

b. Standard Tensile Test

c. Endurance Test

d. Impact Test

200: Which of the following describes the following reaction:  liquid → two solid phases

a. Eutectic

b. Eutectoid *

c. Peritectic

d. Pertectoid
300: What is the measure of resistance to plastic deformation

a. Flexibilty

b. Hardness*

c. Stress Concentration

d. Creep
400: What is the geometric parameter for an exterior crack in order to determine stress intensity

a. 1 

b. 1.1 *

c. 1.2

d. 1.3

500: The equation Aσne-Q/(RT) describes what

a. Creep *

b. Stress sensitivity

c. Hardenability
d. ASTM grain size
Computer Science
100: What is 101101 in decimal form

a. 42

b. 43 

c. 44

d. 45 *

200: What is the cpu execution time for a program if it takes 3 * 1010 cycles to run a the programs and the CPU has 2 GHz processor.  

a. 15 sec *

b. .067 sec

c. 6 * 1019 sec

d. 3.2 * 1010 sec

300: Which of the following type of class variables can be accessed by subclasses but not by outside functions

a. Public

b. Protected *

c. Private

d. Global

400: For the tree ADT, the number of edges encounter from the root to a particular node is the

a. Level

b. Height

c. Depth*

d. Width

500: When implementing paging with memory, physical memory is split into what

a. Frames *

b. Pages

c. Both

d. Neither
Thermodynamics
100: The most efficient engine possible is what

a. Otto

b. Rankine

c. Carnot *

d. None of the above 

200: For a single component system, what is true of extensive properties 

a. Proportional to mass *

b. Dependent on mass


c. Proportional to in the inverse of mass

d. Independent of mass 

300: For a steady-flow equation, the Isentropic Efficiency of a turbine is given by

a. log ( (hi – he) / (he – hes) )

b.  (hi – he) / (hi – hes) *

c. log (he / (hi + hes)

d. (hes – hi) / (he – hes)

400: Which of the following is not an assumption of the Clausius-Clapeyron Equation

a. The volume change can be replace with vapor volume

b. Vapor volume can be replaced with P / RT from the ideal gas law 

c. Entropy change independent of temperature *
d. Enthalpy change independent of temperature
500: What energy is released or absorbed in a reaction occurring reversibly at constant pressure and temperature

a. Gibbs free energy

b. Kelvin free energy

c. Clapeyron free energy

d. Hemholtz free energy *

Engineering Probability and Statistics 
100: What is the mode of the following set of numbers

1,6,4,5,3,9,3,6,1,9,1,3,2,5,6,7,5,6

a. 1

b. 5

c. 6 *

d. 3

200: The equation (1/N) Σ (Xi – μ) describes what

a. Standard deviation 

b. Sample root-mean-square value

c. Arithmetic mean

d. Population variance  *

300: The equation P(Bj)P(A| Bj)/ Σ P(A|Bi)P(Bi) describes what theorem

a. Bayes *

b. DeMorgan

c. Gamma

d. Binomial

400: The t-distribution is described by what function

a. { 1 / [ δ√(2π) ]  }e.5[ (x-μ) / δ ]^2 
b. { n! / [x!(n – x)!] }pxqn-x
c. { .5Г[n+1] / [ Г(.5n) √(nπ) ] }{ 1 / (1 + x2/n)(n+1) / 2 } *

d. .5e-.5x^2(.5x2).5n – 1 / Г(.5n)

500: In hypothesis testing, rejecting the null hypothesis when it is true is what

a. Type 0 error

b. Type I error *

c. Type II error
d. Type III error
NSBE History / Black Inventors
100: What does the acronym AEC stand for 

a. Alumni Extension Committee

b. Academic Excellence Committee *

c. Administrative Employment Contract

d. Alumni Engineering Collective

200: What are the dues for a lifetime membership in NSBE

a. $1200*

b. $800

c. $1500

d. $1000

300: Who was the first African American woman to receive a patent in the United States

a. Sarah Goode *

b. Meredith Gourdine

c. Majorie Stewart Joyner

d. Ruth Miro

400: How many people are supposed to be voted onto the NEB every year

e. 17

f. 18 *

g. 19 

h. 20

500: Who invented an engine protection system that allows NASA to recover and reuse rocket booster for shuttle launches

i. Emmett Chappelle

j. Jerry Shelby *

k. George Alcorn

l. Charles Brooks

Bonus Question

To how many programs did Anthony Harris write to gauge national interest in the Society of Black Engineers

m. 288 *

n. 275

o. 296

p. 304

Finals

Extra Match

Material Science
100: Hot working allows all the following processes to occur except

a. Recovery

b. Grain growth

c. Diffusion *

d. Recrystallization 

200: Which of the following describes the following reaction: two solid phases → solid 

a. Eutectic

b. Eutectoid

c. Peritectic

d. Pertectoid *

300: The number of cycles required to cause failure at a given stress level is 

a. Fatigue life *

b. Endurance life

c. Tensile life

d. Half life

400: Silica can form what type of solids

a. Crystalline

b. Amorphous

c. Both *

d. Neither

500: Which of the following is not a possible cathode reaction

a. 2e- + 2H3O → 2H2O + H2
b. .5O2 + 2e- + 2H3O → 3H2O

c. 2e- + H3O → 2H2O + H2  *

d. .5O2 + 2e- + H2O → 2OH-
Computer Science
100: What is 101011 in decimal form

a. 41

b. 42

c. 43 *

d. 44

200: Which of the following is not a primitive variable

a. String *

b. Int

c. Char

d. Double

300: In Java, the << operator performs what operation

a. Shift right

b. Shift left *

c. Write a value into a variable

d. Read a value from a variable

400: Which of the following type of class variables can be accessed by subclasses and by outside functions

a. Public *

b. Protected

c. Private

d. Global

500: Which of the following operates as a LIFO abstract data type

a. Stack *

b. Queue 

c. Tree

d. Linked List
Thermodynamics
100: If a system does not change over time , what type of system is it

a. Open

b. Closed

c. Polytropic

d. Steady-Sate *

200: mg / (mg + mf) describes what

a. Quality *

b. Enthalpy

c. Entropy

d. Heat capacity

300: Pi = Pyi = hxi describes whose law at low temperatures

a. Henry *

b. Raoult

c. Clausius

d. Gibbs

400: s2 – s1 = ∫ (1 / T)δQrev describes what

a. Enthalpy

b. Entropy *

c. Exergy

d. Evaporation

500: For the following combustion process in air, how many moles of N2 are created

CH4 + 2 O2 → CO2 + 2H2O
a. 3.54

b. 3.76 *

c. 4.12

d. 4.42

Engineering Probability and Statistics

100: The equation (1/n) Σ Xi describes what

a. Deviation

b. Media

c. Mean

d. Variance

200: P(A+B) describes what

a. Probability A and B occur simultaneously

b. Probability either A or B occur alone or occur together *

c. Probability A occurs due to B

d. Probability  A occurs when B does not occur

300: What distribution describes the probability of x successes will occur in n trials

a. Normal distribution

b. T-distribution

c. χ2-distribution

d. Binomial distribution *

400: The level of significance of a hypothesis test is given by

a. Type I error *

b. Type II error

c. Type III error

d. None of the above

500: The χ2 distribution is described by what function

a. { 1 / [ δ√(2π) ]  }e.5[ (x-μ) / δ ]^2 
b. { n! / [x!(n – x)!] }pxqn-x
c. { .5Г[n+1] / [ Г(.5n) √(nπ) ] }{ 1 / (1 + t2/n)(n+1) / 2 } 

d. .5e-.5x^2(.5x2).5n – 1 / Г(.5n) *

NSBE History / Black Inventors
100: Which is not a member of the NEO

a. Treasurer

b. Finance Chair *

c. Programs Chair
d. Secretary
200: What is the minimum GPA requirement in order to be eligible for NSBE’s Academic Pyramid of Excellence

a. 3.0 *

b. 3.2

c. 3.4

d. 3.6

300: Who is the only inventor to be identified as “a colored man” on his patent

a. David Crosthwait

b. Henry Blair *

c. Joseph Dickinson

d. Lloyd Hall

400: Which is not a benefit of being a part of being recognized in NSBE’s Academic Pyramid of Excellence

a. VIP access to career fair

b. Eligibility for NSBE scholarships *

c. Discounted rates for conventions

d.  Name printed in National Convention Magazine

500: Who invented a sugar processing evaporator that doubled sugar production at half the price. 

a. Elijah McCoy

b. Lyda Newman

c. Norbert Rillieux *

d. Rufus Stokes 

Bonus Question
Which of the following is not a strategic partner of NSBE

a. Chums Inc.

b. MathCounts

c. IEEE *

d. BDPA

