QUESTIONS
PHYSICS PRACTICE PROBLEMS FOR NON-TECHNICAL MAJORS

CLASSICAL PHYSICS

FUNDAMENTAL DIMENSIONS

1. Give the units of mass density in the (a) MKS system of units; (b) CGS
system of units.

UNIT CONVERSIONS

1. Given that q has units of coul, v has units of meters per second, B has
kg
coul-sec

units of ,and F = qvBsin0, determine the units of F.

2. The average speed of a sample of particles at 70°F is 2.50x10° g.

Convert to units of hE
r

SCALAR AND VECTOR QUANTITIES

1. A submarine is traveling West at 15 knots. What is its speed, v? What is
its velocity, v ?
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2. Can two objects traveling in opposite directions have equal
accelerations? Explain.

VECTOR IDENTIFICATION

1. Sketch the vector (-3,-1): y

2. Sketch a vector at 135 degrees:

3. A particle traveling through the atmosphere travels along the pathway
below. Graphically represent the total displacement vector.
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NEWTON'S LAWS OF MOTION

1.  Using the fact that g, :%geaﬂh, find the weight on the moon of an

object that weighs 200N on earth.

MOMENTUM PRINCIPLES

1. A 50 g bullet is fired into a 2 kg wooden block. The initial speed of the
bullet is 1500 mi/hr, and the block is initially at rest. What is the final speed
of the block-bullet system just after impact?

2. If it took one tenth of a second for the bullet from problem 1 to embed
itself in the wooden block, what average force was exerted on the block?

3. What average acceleration did the block undergo?

4. Does this acceleration match the change in velocity of the block that we
calculated in problem 1?
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FORCE AND WEIGHT

1. What is the mass of an object that weighs 150 Ibf on earth?

2. What is the acceleration due to gravity on Planet X, if a 5000 Ibm object
weighs 20000 Ibf there?

ENERGY AND WORK

1. A crane atop a 200m skyscraper accidentally drops a 2000 kg beam over
the edge of the roof. What potential to do work does the beam have when it
is level with the top of the building?

2. At some point during its fall, the beam from problem 1 has a kinetic
energy of 1.96x10° J. What is the speed of the beam at that point?

3. A man does 600 J of work on a desk as he pushes it 10 m across the
floor. What average force did the man apply?
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LAW OF CONSERVATION OF ENERGY

1. A 10 kg object is thrown straight up with an initial velocity of 20 m/sec.
How high does the object rise?

2. Regarding the object in problem 1, at what height will its potential
energy equal its kinetic energy?
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3. An object is thrown upwards from a cliff of height 30m. The speed of the
object at the bottom of the cliff is 50 m/sec.

\ 4

z, =30m

0

Find the height, z, above the cliff that the object rises.

4. Find the initial speed of the object in problem 3.
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POWER

1. Lube oil flows through an engine at a rate of 10 Ibm/sec. The engine
transfers 1000 BTU per Ibm to the oil. What is the thermal power of (heat

rejected by) the engine in BhTU ?
r

2. A pump operates at 250,000 W of mechanical power. Fluid flows through
the pump at a rate of 250 kg/sec. What is the work done per kg of fluid
flowing through the pump?

3. A 1500 kg empty elevator rises with a constant velocity of 20m/sec. The
force generated by the elevator's motor is equal to the force of gravity on the
elevator. What is the power of the motor in HP?

NUCLEAR PHYSICS AND REACTOR THEORY

ATOMIC NATURE OF MATTER

1.  Name the element, and give the atomic nhumber, mass number, number
of protons, number of neutrons, and number of electrons in the following

H . 135
nuclide: ';; ?
2. Describe the location of protons, neutrons, and electrons within an
atom.
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3. Which force is responsible for holding a nucleus together? Describe it.

4. Define isotope.

CHART OF THE NUCLIDES

1. How many isotopes have an atomic mass number of 8?

2. What is the half-life of H-3?

3. Calculate the atomic weight of boron. (B-10 has an isotopic mass of
10.0129372amu and B-11 has an isotopic mass of 11.0093056amu.)

4. Define enriched uranium.

MASS DEFECT AND BINDING ENERGY

1. What is the mass defect for U-238? (The mass of an U-238 atom is
238.050785amu.)

2. What is the binding energy for U-238?
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3. Which has the greater binding energy per number of nucleons: U-235 or
U-238? (U-235 has a B.E.=1784 MeV.)

4. (a) Find the combined mass of an electron, a proton, and a neutron that

are far apart from each other.

(b) Compare this to the mass of a deuterium atom (2.01410178amu) and
explain the difference.

[MODES OF RADIOACTIVE DECAY|

1. Based on conservation laws, state whether the following reactions are
possible or not. If not, indicate which conservation law or laws are violated.

(@)?C - B+ je+v
(b) Je+ e — nothing
(c)"SO+5Li— 2Ne + H
(d) fe+.je >2[ 7]

2. Give the primary type of decay and the decay equation for C-11.

3. Write the reaction equation for Ac-223 undergoing an alpha decay.
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[RADIOACTIVITY]

1. A radioactive sample initially contains 100g of nuclide X-100. Nuclide X
undergoes beta-minus decay into nuclide Y, which is stable. Initially, there
are decays per second. What is the half-life of nuclide X?

2. At what time is the activity of the sample in problem 1 equal to
1.7x10" sec™'?

3. A certain nuclide is produced at a constant rate of 10" atoms per
second, and has a half-life of 2 days. What number of atoms is present at
equilibrium?

4. What is the activity in Curies at equilibrium for the nuclide in problem 3?

[NEUTRON INTERACTIONS]|
Note: Conservation laws still apply.

1. A neutron elastically scatters with an H-1 nucleus. Write the complete
reaction equation.
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2. 0-16 absorbs a neutron, and a proton is emitted. Name the type of
reaction, and write the reaction equation.

3. B-10 absorbs a neutron, and a gamma is emitted. Name the type of
reaction, and write the reaction equation.

4. Name the type of reaction: 'n+1°0 - (ZO)* — %0+ In+ly

[NUCLEAR FISSION|

1. Define critical energy.

2. What KE must a neutron have to make fission probable in U-2387?

3. Explain the difference between fissile and fissionable materials.

4. Briefly describe the liquid drop model for fission.
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