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Recommend Documents. Multiple Choice Test. Multiple Choice Questions Marks : 30 The
question and answer sheets must be left neatly on your desk. Cellular Respiration Multiple
Choice Chapter Test Quantities Test Answers, chapter 10 cell growth and division assessment
answers, kaleidoscope 8th edition chapter 2, Answers To Ame Learning Workbook Chapter 12,
prentice hall american government guided reading and review workbook answers, cumulative.
Multiple Choice Eb. Java Multiple Choice Questions 8 The for loop repeats a set of statements a
certain number of times until a condition is matched. Ans : Yes. Multiple Choice Eb Multiple
Choice Which one of the following statement. Multiple choice questions Design for machining
Multiple choice questions 1 Which one of the following process is not a machining process?
Your answer to each question must be marked on the optical mark answer sheet that
accompanies the test. Only the boxes Select the single answer that provides the best response
to each question. Please be sure to an answer, the previous mark must be completely erased.
Calculators may not be shared. Your grade on this multiple choice test will equal your number
of correct answers. There is no penalty for guessing. It is to your advantage to answer every
question. A ball of mass m is thrown vertically upward. Air resistance is not negligible. Assume
the force of air resistance has magnitude proportional to the velocity, and direction opposite to
the velocity's. A train is moving forward at a velocity of 2. At the instant the train begins to
accelerate at 0. Relative to a spot on the floor directly under the quarter at release, it lands: A 1.
D directly on the spot. The dropped quarter in the preceding question 2 is viewed by an
observer standing next to the tracks. Relative to this observer, the quarter moves before
landing. A forward 1. The accompanying graph of position x versus time t represents the motion
of a particle. If b and c are both positive constants, which of the following expressions best
describes the acceleration a of the particle? In the system shown to the right, a force F pushes
on block A, giving the system an acceleration a. A block of mass m starts at rest at height h on
a frictionless inclined plane. Then the spring extends and the block travels back across the
rough surface, sliding up the plane. Air track car A has mass m and velocity v. Air track car B
has mass 2m and velocity 3v. The same constant force F is applied to each car until it stops.
Car A is brought to rest in time t. In the preceding question 7 , car A travels a distance d before
coming to rest. Three air track cars are initially placed as shown in the A accompanying figure.
Car A has mass m and initial velocity v to the right. Car B with mass m and car C with mass 4m
are both m initially at rest. Car A collides elastically with car B, which in turn collides elastically
with car C. After the collision, car C has a velocity of 0. Three cylinders, all of mass M, roll
without slipping down an inclined plane of height H. The cylinders are described as follows: I.
The system shown to the right is free to rotate about a frictionless axis through its center and
perpendicular to the page. All three forces are exerted tangent to their respective rims. Two
identical disks are positioned on a vertical axis. The top disk is initially at rest. It is allowed to
fall, and sticks to the bottom disk. What is the rotational kinetic energy of the system after the
collision? If the sun were suddenly replaced by a black hole of one solar mass, what would
happen to the earth's orbit immediately after the replacement? A The earth would spiral into the
black hole. B The earth would spiral out away from the black hole. C The radius of the earth's
orbit would be unchanged, but the period of the earth's motion would increase. D Neither the
radius of the orbit nor the period would change. E The radius of the earth's orbit would be
unchanged, but the period of the earth's motion would decrease. Page 3 of 7 An ideal organ
pipe resonates at frequencies of 50 Hz, Hz, Hz, The pipe is: A open at both ends and of length 1.
B open at both ends and of length 3. C open at both ends and of length 6. D closed at one end,
open at the other, and of length 1. E closed at one end, open at the other, and of length 3. A
porpoise, whistle-clicking at a frequency f0, swims toward an underwater vertical cliff at a
velocity that is 1. The reflected frequency experienced by the swimming porpoise is: A 0. Three
processes compose a thermodynamic cycle shown in the accompanying pV diagram. During
the complete cycle, the total amount of work done is 10 J. The root mean square velocity of
oxygen gas is v at room temperature. What is the root mean square velocity of hydrogen gas at
the same temperature? The first order interference maximum occurs at an angle of 0. Which of
the following would produce a virtual image that is larger than the object? A Placing the object 5
cm from the converging lens. B Placing the object 15 cm from the converging lens. C Placing
the object 25 cm from the converging lens. D Placing the object 15 cm from the diverging lens.
E Placing the object 25 cm from the diverging lens. Two small identical conducting spheres are
separated by a distance much larger than their diameter. They are initially given charges of
Without changing their position, they are connected by a conducting wire. When the wire is
removed, what is the magnitude of the force between them? Three 60 W light bulbs are
mistakenly wired in series and connected to a V power supply. Assume the light bulbs are rated
for single connection to V. With the mistaken connection, the power dissipated by each bulb is:
A 6. Two thin spherical conducting shells are centered on the same point. The inner sphere has

radius b and total charge q. The outer sphere has radius B and total charge Q. The circuit
shown in the accompanying figure has been connected for a very long time. The voltage across
the capacitor is: A 1. The accompanying sketch represents a bubble chamber photograph. All
particles have the same velocity initially from left to. The one that is most likely an electron is:.
D D The magnetic. What is the correct expression for the magnetic field at point X in the
diagram to the right? You are given a bar magnet and a looped coil of wire. Which of the
following would induce an emf in the coil? Moving the magnet away from the coil. Moving the
coil toward the magnet. Turning the coil about a vertical axis. Only the boxes preceded by
numbers 1 through 30 are to be used on the answer sheet. Select the single answer that
provides the best response to each question. Please be sure to use a No. If you change an
answer, the previous mark must be completely erased. A hand-held calculator may be used.
However, any memory must be cleared of data and programs. Your grade on this multiple
choice test will be your number of correct answers. Ignoring air resistance, it will return to
ground level in approximately: A. A jogger runs with constant speed v through a forest of pine
trees. A pine cone starts to fall from a height h when the jogger is directly below it. How far
behind the jogger will the pine cone land? Relative to ground level, the two balls pass each
other at a height of: A. A swimmer can swim with a velocity of 1. The swimmer wishes to swim
directly across a river with a current of 0. To end up directly across the river the swimmer must
head at an angle of: A. What is the tension T in the rope if the N weight is moving upward with
constant velocity? The surface is horizontal and frictionless. Which of the following statements
is true? Two blocks, with masses 17 kg and 15 kg, are connected by a light string that passes
over a frictionless pulley of negligible mass as shown to the right. The surfaces of the planes
are frictionless. The blocks are released from rest. T1 and T2 are the tensions in the strings.
Which of the following statements is correct? T2 T1 17 kg 15 kg 45o 60o The kg block
accelerates down the plane. The kg block accelerates down the plane. Both blocks remain at
rest. A small block of mass m starts from rest at the top of a globe of radius R. Assume the
system is frictionless. An object with mass m and initial velocity v is brought to rest by a
constant force F acting for a time t and through a distance d. Possible expressions for the
magnitude of the force F are: I. II only B. I and II only D. A small sphere is moving at a constant
speed in a vertical circle. Below is a list of quantities that could be used to describe some
aspect of the motion of the sphere. I â€” kinetic energy II â€” potential energy III â€” momentum
Which of these quantities will change as this sphere moves around the circle? I and II only B. I
and III only C. II only D. III only E. II and III only A roller coaster travels with speed vA at point A.
Point B is a height H above point A. Assuming no frictional losses and no work done by a
motor, what is the speed at point B? Three air track cars are initially placed as shown in the A B
C accompanying figure. Car A has mass m and initial velocity v to v the right. Car B with mass
m and car C with mass 4m are both m m 4m initially at rest. After the collision, car B is at rest.
The final velocities of cars A and C are: A. Car A: 0. See figure to the right. The child jumps off
the edge of the merry-go-round with tangential velocity v with respect to the ground. I Physics
Olympiad page 3 As shown in the figure to the right, a spool has outer radius R and axle radius
r. The spool will slide to the right without rolling on the horizontal surface if it is pulled in
direction s : A. I only B. II only C. III only D. I and II only E. A uniform flag pole of length L and
mass M is pivoted on the ground with a frictionless hinge. If it starts falling from the position
shown in the accompanying figure, the linear acceleration of the free end of the flag pole â€”
labeled P â€” would be: A. The root mean square velocity of oxygen gas atomic mass 16 is v at
room temperature. What is the root mean square velocity of helium atomic mass 4 at the same
temperature? Which of the accompanying PV diagrams best represents an adiabatic process
process where no heat enters or leaves the system? String A and String B have the same mass
and length. String A is under tension T and string B is under tension 2T. On a day when the
velocity of sound in air is v, a whistle moves with velocity u toward a stationary wall. The
whistle emits sound with frequency f. What frequency of reflected sound will be heard by an
observer traveling along with the whistle? Which of the following would produce a real image
that is larger than the object? Placing the object 5 cm from the converging lens. Placing the
object 15 cm from the converging lens. Placing the object 25 cm from the converging lens.
Placing the object 15 cm from the diverging lens. Placing the object 25 cm from the diverging
lens. Two mirrors, labeled LM for left mirror and RM for right mirror in the accompanying figure,
are parallel to each other and 3. A person standing 1. How far from the person is the second
closest image seen in the right mirror RM? A thin film of thickness t and index of refraction 1.
What is the least thickness t that will strongly reflect light with wavelength nm? Hint: Light
undergoes a o phase shift when it is reflected off a material with a higher index of refraction.
The accompanying figure shows two concentric spherical shells isolated from each other. If R is
the distance from the common center, the highest electric field magnitude E occurs: A. An

infinite conducting plate of thickness 0. See the figure to the right. What is V3, the potential 0. A
spherical cavity of radius c is formed in the sphere. What is the magnitude of the electric field at
the center of the cavity? Where is the total field zero? The switch is closed in the circuit shown
to the right. What is the charge on the capacitor when it is fully charged? Two identical resistors
with resistance R are connected in the two circuits drawn below. The battery in both circuits is a
12 volt battery. Which statement is correct? More current will flow through each R in circuit I
than in circuit II. More total power will be delivered by the battery in circuit II than in circuit I. The
potential drop across each R will be greater in circuit I than in circuit II. The equivalent
resistance will be greater in circuit II than in circuit I. The power dissipated in each R will be
greater in circuit I than in circuit II. The resistors â€” R1, R2, and R3 â€” have been adjusted so
that the current in the ammeter labeled A in the accompanying circuit diagram is zero. What is
R? A long cylindrical conducting wire â€” shown in cross section to the right â€” carries a
conventional current out of the page. The wire has uniform current density J and radius a.
Which lettered segment corresponds to a time when the object has a negative acceleration? A
car is moving at a constant velocity to the right along a straight level highway. Three blocks â€”
1, 2, and 3 â€” rest on a horizontal F frictionless surface, as shown in the accompanying figure.
Block 3 is pulled to the right by a force F. The resultant force on block 2 is: A. Zero B. Which
solid vector in the accompanying figures best represents the acceleration of a pendulum mass
at an intermediate point in its swing? A mass attached to a horizontal massless spring is
displaced 16 cm to the right of its equilibrium position see accompanying figure and released
from rest. At its 16 cm extension, the spring-mass system has 1. Upon release, it slides across a
rough surface and comes momentarily to rest 8 cm to the left of its equilibrium position. How
much mechanical energy was dissipated by friction? Two identical masses m are connected to
a massless string which is hung over two frictionless pulleys as shown on the right. If
everything is at rest, what is the tension in the cord? Less than mg. Exactly mg. More than mg
but less than 2mg. Exactly 2mg. More than 2mg. Car A is only 6. The driver of car B brakes,
slowing down with a constant acceleration of 2. After a time 1. What is the relative velocity of
the two cars when they collide? Hint: Both cars are still moving forward when they collide.
During the collision between car A and car B described in Problem 7 above, which car
experiences the greater change in momentum? The more massive car. The less massive car.
Car A because its velocity at the start of the collision is greater. Car B because its velocity at the
start of the collision is less. Both cars experience the same magnitude of momentum change. A
70 kg hunter ropes a kg polar bear. Both are initially at rest, 30 m apart on a frictionless and
level ice surface. When the hunter pulls the polar bear to him, the polar bear will move: A. A
bullet of mass m is fired at a block of mass M initially at rest. The bullet, moving at an initial
speed v, embeds itself in the block. The speed of the block after the collision is: A. The
maximum frictional force between the tires and the slippery road is N. The car will: A. Slide into
the inside of the curve. Make the turn. Slow down due to the centrifugal force. Make the turn
only if it speeds up. Slide off to the outside of the curve. A solid cylinder weighing N has a fixed
axis and a string wrapped around it. The string is pulled with a force equal to the weight of the
cylinder. Her new angular speed is: A. A heavy rod of length L and weight W is suspended
horizontally by two vertical ropes as shown on the right. The tension in the second rope is: A. A
block of ice with mass m falls into a lake. Both the block of ice and the lake have a temperature
of 0oC. Which of the accompanying PV diagrams best represents an isothermal constant
temperature process? If the heat is added at constant volume, joules of heat are required to
raise the temperature of an ideal gas by K. If instead, the heat is added at constant pressure,
joules are needed for the same temperature change. When the temperature of the gas changes
by K, the internal energy of the gas changes by: A. A firecracker exploding on the surface of a
lake is heard as two sounds â€” a time interval t apart â€” by the paddler of a nearby canoe.
Sound travels with a speed u in water and a speed v in air. The distance from the exploding
firecracker to the canoe is: A. Two interfering waves have the same wavelength, frequency, and
amplitude. They are traveling in the same direction but are 90o out of phase. Compared to the
individual waves, the resultant wave will have the same: A. An organ pipe which is open at both
ends resonates with fundamental frequency Hz. If one end of the pipe is closed, it will resonate
with a fundamental frequency of: A. Light shining through two very narrow slits produces an
interference maximum at point P when the entire apparatus is in air see accompanying figure.
For the interference maximum represented, light through the bottom slit travels one wavelength
further than light through the top slit before reaching point P. There are three conducting
spheres of 2 1 identical diameter, shown to the right. Spheres 1 and 2 are separated by a
distance 3 that is large compared to their diameter. They have equal charges and repel each
other with an electrostatic force F. Sphere 3 is initially uncharged and has an insulated handle.
It is touched first to sphere 1, then to sphere 2, and then removed. If the distance between

spheres 1 and 2 has not changed, the force between these two spheres is: A. Two conducting
spheres, A of radius a and B of radius b, are shown in the accompanying figure. Both are
positively charged and isolated from their surroundings. They had been connected by a
conducting wire but the wire has been removed. Assuming the potential an infinite distance
away is zero, which A of the following statements about the spheres are true: I. Sphere A is at
the higher potential. Sphere B is at the higher potential. Both spheres have the same potential. I
and IV B. I and VI C. II and VI D. Sphere A has the larger charge. Sphere B has the larger charge.
Both spheres have the same charge. Assume that the potential is zero at an infinite distance
from the shells. If R is the distance from the common center, the highest electric potential V
occurs: A. In the circuit represented to the right, the current I equals: A. L1, L2, L3, and L4 are
identical light bulbs. There are six voltmeters connected to the circuit as shown. Assume that
the voltmeters do not effect the circuit. Which of the following combinations are equal to V0? If
L3 were to burn out, opening the circuit, which voltmeter s would read zero volts? None would
read zero. Identical currents flow in two perpendicular wires, as shown in the accompanying
figure. The wires are very close but do not touch. The magnetic field can be zero: 2 A. What is
the average speed of the motorist for the entire trip? A sports car is stopped at a light. When
does the station wagon catch up to the sports car? A ball is thrown from ground level with an
initial velocity of vo in the upward direction. It reaches a maximum height y and returns to
ground level at time t seconds after it was thrown. It is thrown from ground level with the same
initial velocity as it originally had on Earth, vo in the upward direction. A top is spinning in the
direction shown in the accompanying figure. Its axis of rotation makes an angle of 15o with the
vertical. Assume friction can be neglected. Three air track cars, shown in the accompanying v 1
figure, all have the same mass m. Cars 2 and 3 are initially at rest. Car 1 is moving to the right
with speed v. The combination collides elastically with car 3. Which of the following is most
nearly the final speed of the combination? A cube with mass M starts at rest at point 1 at a
height 4R, where R is the radius of the circular part of the track. The cube slides down the
frictionless track and around the loop. An astronaut with weight W on Earth lands on a planet
with mass 0. The magnitude of the frictional force acting on the block is: A. A child of mass M
stands on the edge of a merry-go-round of radius R and moment of inertia I. Both the
merry-go-round and child are initially at rest. The child walks around the circumference with
speed v with respect to the ground. What is the magnitude of the angular velocity of the
merry-go-round with respect to the ground? A rigid rod of mass M and length L has moment of
1 ML2 about its center of mass. A sphere of mass m inertia 12 2 2 5 mR axis M and radius R has
moment of inertia about its center of mass. A combined system is formed by centering the
sphere L at one end of the rod and placing an axis at the other see accompanying figure. What
is the moment of inertia of the combined system about the axis shown? A rocket is launched
from the surface of a planet with mass M and radius R. A uniform rod of length L and weight WR
is suspended as shown in the accompanying figure. A weight W is added to the end of the rod.
What is the tension T in the wire? What is the minimum coefficient of static friction necessary to
keep the mass M suspended on the inside of the cylinder as it rotates? M top view side view A.
A block of mass M is attached to a relaxed spring with force constant k, placed on a frictionless
inclined plane as shown in the accompanying figure, and released. What is the maximum
extension of the spring? A simple pendulum of length L and mass m is attached to a moving
support. A Carnot cycle takes in J of heat at a high temperature of K. How much heat is expelled
at the cooler temperature of K? An ideal gas is expanded at constant pressure from initial
volume Vi and temperature Ti to final volume Vf and temperature Tf. The gas has molar heat
capacity CP at constant pressure. The amount of work done by n moles of the gas during the
process can be expressed: A. The average translational kinetic energy of any ideal gas depends
only on: A. A soap film of thickness t is surrounded by air see accompanying figure. Which of
the following would produce a real image that is smaller than the object? See accompanying
figure. Assume the potential goes to zero as R goes to infinity. The total electric field due to the
two charges is zero at a point: A. How much work is done moving the â€”9. A point charge Q is
placed at the center of a spherical conducting shell, the shaded part of the accompanying
figure. A total charge of â€”q is placed on the shell. R4, shown in the figure to the right, is a
variable resistor. In order for there to be no current through the ammeter, R4 must be equal to:
A. A resistor R dissipates power P when connected directly to a voltage source V, as shown in
the accompanying figures. The infinitely long straight wire carries a conventional current I as
shown in the accompanying figure. A spatially uniform magnetic field of 0. A wire loop in the
plane of the page has constant area 0. The magnitude of the magnetic field decreases at a
constant rate of 3. What is the magnitude and direction of the induced emf? At the instant the
flare is released, the plane begins to accelerate horizontally at 0. The flare takes 4. Assume air
resistance is negligible. Relative to a spot directly under the flare at release, the flare lands A.

As seen by the pilot of the plane in question 2 and measured relative to a spot directly under the
plane when the flare lands, the flare lands A. A force F is used to hold a block of mass m on an
incline as shown in the diagram. What is the minimum force, F, necessary to keep the block at
rest? You hold a rubber ball in your hand. Earth on the ball. Earth on your hand. A ball of mass
m is fastened to a string. The ball swings in a vertical circle of radius R with the other end of the
string held fixed. Three air track cars, shown in the accompanying figure, all have the same
mass m. Car 1 collides with car 2 and sticks to it. Which of the following is most nearly the final
speed of car 3? A point object of mass 2m is attached to one end of a rigid rod of negligible
mass and length L. The rod is initially at rest but free to rotate about a fixed axis perpendicular
to the rod and passing through its other end see diagram to the right. A second point object
with mass m and initial speed v collides and sticks to the 2m object. What is the tangential
speed vt of the object immediately after the collision? Two artificial satellites I and II have
circular orbits of radii R and 2R, respectively, about the same planet. The orbital velocity of
satellite I is v. What is the orbital velocity of satellite II? The gravitational acceleration on the
surface of the moon is 1. The radius of the moon is 1. The period of a satellite placed in a low
circular orbit about the moon is most nearly A. A uniform ladder of length L rests against a
smooth frictionless wall. Three objects, all of mass M, are released simultaneously from the top
of an inclined plane of height H. The objects are described as follows I. Which object s reach es
the bottom of the plane first? III D. A massless rod of length 2R can rotate about a vertical axis
through its center as shown in the diagram. What is the new angular velocity of the system? A
meter stick moves with a velocity of 0. The observer measures the length of the meter stick to
be L. Which of the following statements is always true? A glowing ember hot piece of charcoal
radiates power P in watts at an absolute temperature T. Three processes compose a
thermodynamic cycle shown in the accompanying pV diagram of an ideal gas. During this
process 60 J of heat enters the system. During this process 40 J of heat leaves the system. T3 is
K. What is the velocity of the wave? You are given two identical plano-convex lenses, one of
which is shown to the right. When you place an object 20 cm to the left of a single plano-convex
lens, the image appears 40 cm to the right of the lens. You then arrange the two plano-convex
lenses back to back to form a double convex lens. If the object is 20 cm to the left of this new
lens, what is the approximate location of the image? Planoconvex Double Convex y Q Positive
charge Q is uniformly distributed over a ring of radius a that lies in the y-z plane as shown in the
diagram. The ring is centered at the origin. Which of the following graphs best represents the
value of the electric field E as a function of x, the distance along the positive x axis? Four point
charges are placed at the corners of a square with diagonal 2a as shown in the diagram. What is
the total electric field at the center of the square? A spherical shell with an inner surface of
radius a and an outer surface of radius b is made of conducting material. How is the charge -q
distributed after it has reached equilibrium? Zero charge on the inner surface, -q on the outer
surface. The charge -q is spread uniformly between the inner and outer surface. Assume that
the electrostatic potential is zero at an infinite distance from the spherical shell. B1, B2, B3, and
B4 are identical light bulbs. All voltmeters are connected so that they display positive voltages.
If B2 were to burn out, opening the circuit, which voltmeter s would read zero volts? If B2 were
to burn out, opening the circuit, what would happen to the reading of V1? A particle with
positive charge q and mass m travels along a path perpendicular to a magnetic field. The
particle moves in a circle of radius R with frequency f. What is the magnitude of the magnetic
field? Two wires, each carrying a current i, are shown in the diagram to the right. Both wires
extend in a straight line for a very long distance on both the right and the left. One wire contains
a semi-circular loop of radius a centered on point X. What is the correct expression for the
magnetic field at point X? Moving the magnet toward the coil. Moving the coil away from the
magnet. II only Physics Olympiad C. Calculators are not to be shared. Your score on this
multiple choice test will be your number of correct answers. Hercules and Ajax horizontally
push in the same direction on a kg crate. Hercules pushes with a force of newtons and Ajax
pushes with a force of newtons. If a frictional force provides newtons of resistance, what is the
acceleration of the crate? A uniform 2 kg cylinder rests on a laboratory cart as shown. The
coefficient of static friction between the cylinder and the cart is 0. If the cylinder is 4 cm in
diameter and 10 cm in height, which of the following is closest to the minimum acceleration of
the cart needed to cause the cylinder to tip over? At right is a graph of the distance vs.
According the graph, at which of the following times would the automobile have been
accelerating positively? The magnitude of the gravitational field near the surface of Planet X is
what fraction of the gravitational field near the surface of the earth? Two light plastic shopping
bags of negligible mass are placed 2 meters apart. Each bag contains 15 oranges. If a net force
F applied to an object of mass m will produce an acceleration of a, what is the mass of a second
object which accelerates at 5a when acted upon by a net force of 2F? A large beach ball is

dropped from the ceiling of a school gymnasium to the floor about 10 meters below. Which of
the following graphs would best represent its velocity as a function of time? A driver in a kg
sports car wishes to pass a slow moving truck on a two lane road. If the mass rests on a
frictionlless horizontal surface, what is the total energy of this system when set into simple
harmonic motion by an original displacement of 0. Two skaters on a frictionless pond push
apart from one another. One skater has a mass M much greater than the mass m of the second
skater. After some time the two skaters are a distance d apart. How far has the lighter skater
moved from her original position? The mass and friction of the cords and pulleys are small
enough to produce a negligible effect on the system. An object with a mass of 2 kilograms is
accelerated from rest. The graph at right shows the magnitude of the net force in newtons as a
function of time in seconds. A thin ring of mass m and radius r rolls across the floor with a
velocity v. A mole of ideal gas at STP is heated in an insulated constant volume container until
the average velocity of its molecules doubled. Its pressure would therefore increase by what
factor? An ideal heat engine takes in heat energy at a high temperature and exhausts energy at
a lower temperature. If the amount of energy exhausted at the low temperature is 3 times the
amount of work done by the heat engine, what is its efficiency? If g of ice at 0o C is mixed with g
of boiling water at o C, which of the following graphs would best represent the temperature vs
time of the two components of the mixture? Two wave sources, G and H, produce waves of
different wavelengths as shown in the diagram. Lines shown in the diagram represent wave
crests. Which of the following would be true of the resulting interference pattern? Which of the
following wave properties cannot be demonstrated by all kinds of waves? If the source is set in
motion to the left with a velocity vs, what would be the length of the wavelengths produced
directly in front of the source? A beam of light strikes one mirror of a pair of right angle mirrors
at an angle of incidence of 45o as shown in the diagram. If the right angle mirror assembly is
rotated such that the angle of incidence is now 60o, what will happen to the angle of the beam
that emerges from the right angle mirror assembly? What would be the total current being
supplied by the battery in the circuit shown? Consider a simple circuit containing a battery and
three light bulbs. Bulb A is wired in parallel with bulb B and this combination is wired in series
with bulb C. What would happen to the brightness of the other two bulbs if bulb A were to burn
out? There would be no change in the brightness of either bulb B or bulb C. A coil of wire is
moved vertically at a constant velocity through a horizontal magnetic field. Assume the plane of
the coil is perpendicular to the magnetic field. Which of the following graphs would best
represent the electric current induced in the coil if it started somewhat above the magnetic field
and ended equally as far below the magnetic field? Three metal spheres A, B, and C are
mounted on insulating stands. The spheres are touching one another, as shown in the diagram.
A strong positively charged object is brought near sphere A and a strong negative charge is
brought near sphere C. While the charged objects remain near spheres A and C, sphere B is
removed by means of its insulating stand. After the charged objects are removed, sphere B is
first touched to sphere A and then to sphere C. Which of the following graphs would best
represent the electric field of a hollow Van de Graff sphere as a function of distance from its
center when it is charged to a potential of , volts? A mass spectrograph separates ions by
weight using simple concepts from physics. Charged ions are given a specific kinetic energy by
accelerating them through a potential difference. The ions then move through a perpendicular
magnetic field where they are deflected into circular paths with differing radii. The radius of the
O ion path is 2 times the radius of the He ion path. The radius of the O ion path is 4 times the
radius of the He ion path. The radius of the O ion path is 8 times the radius of the O ion path.
The radius of the He ion path is equal to the radius of the O ion path. A bar magnet is thrust into
a coil of wire as indicated in the diagram. Which of the following statements concerning this
experiment is correct? The graph to the right is a plot of position versus time. For which labeled
region is the velocity positive and the acceleration negative? A child left her home and started
walking at a constant velocity. After a time she stopped for a while and then continued on with a
velocity greater than she originally had. All of a sudden she turned around and walked very
quickly back home. Which of the following graphs best represents the distance versus time
graph for her walk? In a rescue attempt, a hovering helicopter drops a life preserver to a
swimmer being swept downstream by a river current of constant velocity v. The helicopter is at
a height of 9. The swimmer is 6. It lands 2. How fast is the current flowing? Neglect air
resistance. A child tosses a ball directly upward. Its total time in the air is T. Its maximum height
is H. A whiffle ball is tossed straight up, reaches a highest point, and falls back down. Which of
the following statements are true? The ball takes a longer time to travel up to the highest point
than to fall back down. A pendulum is attached to the ceiling of an elevator car. When the car is
parked, the pendulum exhibits a period of 1. The car now begins to travel upward with an
upward acceleration of 2. During this part of the motion, what will be the approximate period of

the pendulum? Two identical blocks of weight W are placed one on top of the other as shown to
the right. The upper block is tied to the wall. The lower block is pulled to the right with a force F.
What is the largest force F that can be exerted before the lower block starts to slip? An object
placed on an equal arm balance requires 12 kg to balance it. When placed on a spring scale, the
scale reads N. Everything balance, scale, set of masses, and the object is now transported to
the moon where the gravitational force is one-sixth that on Earth. The new readings of the
balance and the spring scale respectively are: A. A large spool of rope lies on the ground. See
the diagram to the right. The end, labeled X, is pulled a distance S in the horizontal direction.
The spool rolls without slipping. Air track car Z of mass 1. See the accompanying diagram. Car
R has a spring attached to it and is initially at rest. When the separation between the cars has
reached a minimum, then: A. Two ice skaters, a lb man and a lb woman, are initially hugging on
a frictionless level ice surface. Ten seconds after they push off from each other, they are 8. How
far has the woman moved in that time? The diagram to the right shows the velocity-time graph
for two masses R and S that collided elastically. The velocities of R and S were equal at the
mid-time of the collision. The mass of S was greater than the mass of R. I only E. Block 1 mass
m1 is initially moving with speed vo. What is the speed of the two blocks after the collision?
What fraction of the initial kinetic energy of the system is converted to other forms heat, sound,
Three identical objects of mass M are fastened to a massless rod of length L as shown. The
array rotates about the center of the rod. Its rotational inertia is A. ML2 C. Which of the following
conditions must be satisfied for the spool to slide uniformly without rolling? Two identical
bricks of length L are piled one on top of the other on a table. What is the maximum distance S
the top brick can overlap the table with the system still balanced? A gas contains a mixture of
He4 and Ne20 atoms. If the average speed of the He4 atoms is vo, what is the average speed of
the Ne20 atoms? One end of a metal rod of length L and cross-sectional area A is held at a
constant temperature T1. The other end is held at a constant T2. Which of the following
statements about the amount of heat transferred through the rod per unit time are true? The rate
of heat transfer is proportional to A. The rate of heat transfer is proportional to L. III only C. I and
III only E. On all the pV diagrams shown below the lighter curve represents an isothermal
process, a process for which the temperature remains constant. Which dark curve best
represents an adiabatic process, a process for which no heat enters or leaves the system? The
longest wavelength photon in the visible Balmer series for the hydrogen atom is A. X is a point
on the second nodal line. The wavelength of the waves is approximately A. Which of the
following thicknesses t will not reflect light with wavelength nm in air? An object is placed 12
cm in front of a spherical mirror. The image is right side up and is two times bigger than the
object. The image is: A. A charge is uniformly distributed through a volume of radius a. Which
of the graphs below best represents the magnitude of the electric field as a function of distance
from the center of the sphere? A free electron and a free proton are placed between two
oppositely charged parallel plates. Both are closer to the positive plate than the negative plate.
See diagram to the right. The potential energy of the proton is greater than that of the electron.
The potential energy of the proton and the electron is the same. In the electrical circuit shown to
the right, the current through the 2. The emf of the battery is about 6. An ion with a charge q,
mass m, and speed v enters a magnetic field B and is deflected into a path with a radius of
curvature R. If an ion with charge q, mass 2m, and speed 2v enters the same magnetic field, it
will be deflected into a path with a radius of curvature A. Assume an ideal voltmeter and an ideal
ammeter. A vertical wire carries a current upward through a magnetic field directed to the north.
The magnetic force on the wire points A. Your physics professor you're in university now has
babbled all year long in lectures and you couldn't understand a word he said. It's now exam
time and, since you didn't bring a cheat sheet good for you , you decide to derive the formulas
for various physical quantities using dimensional analysis in the hopes of partial marks. Your
babbling professor may give you partial marks but we'll give you full ones if you get all these as
long as you show your assumptions and your work! What is the full expression? The particle
has an acceleration ac called centripetal centre seeking acceleration. What is the form of ac?
Find the dependence of the period on the other variables. You like to be the centre of attention,
telling them about the physics of quarks and gluons, but that usually ends up killing the party.
You know that sometimes we don't need exact answers but only order-of-magnitude
estimations. At a recent party, your friends asked you the following: a Jake asked: if I beat
everyone on the planet into a pulpy liquid, roughly how deep would the liquid be on the Earth's
surface? Would I need Doc's, rubber boots, hip waders, or a boat to a avoid getting my new
socks dirty? What if I wanted to ll up containers the size of the SkydomeTM in downtown
Toronto with this vile mess; how many containers would I need? If I stacked them, how high
would it reach? Your Great-Aunt Edna is in town visiting. She's really rich and is about to kick
the bucket, so she will be drawing up her will soon. Now, Auntie Edna, as you like to call her,

made her fortune as a high-school physics and english teacher, so she really gets P-O'd when
people use poor grammar and physically incorrect phrases. What is wrong with this? What do
they really mean or what should they really say? Is that normal? What might be a better word? X
Y Figure 1: Rectangular wire mesh of in nite extent. He was terribly disappointed with their loss,
and is in a blue funk the blue that is found on the Brazilian ag, as a matter of fact. You want to
make him a pesto pizza to cheer him up. While pouring the olive oil, you accidentally spill some
into a glass of water, and it spreads out on the surface. Sal, who is watching, is a physics
teacher in Italy and he is reminded of an experiment done by Lord Rayleigh. He tells you that he
would be happy if only you would solve the following. Rayleigh1 found that 0. What value of
Avogadro's Number results? Ever the consummate student, you are at Woodbine doing some
betting studying. Watching the thoroughbred racers Eric's Idle and Paul's Bunyon thunder
down the home straight, you decide to take a picture. You are looking head on through the
telephoto lens and you notice that the horses seem strangely foreshortened not as long from
front to back as they gallop towards the camera. Explain this observation. Your little brother has
been playing with the wire screens and batteries again. Will he ever learn? He asks you the
following. Find the current in the wire XY. What is the current where X and Y are separated by
one wire? And you're only learning about it now? Bonus points to anyone who can get me a
photocopy of the article. Figure 2: In nite resistor ladder. What is the resistance of the circuit
shown, an in nite ladder. Dimensional analysis can be used to check to see if an expression is
dimensionally correct or to get the form of an expression if we don't know it. We are going to do
the latter. What could the period of a simple pendulum possibly depend on? There's the mass of
the ideal point bob or is that Bob, founder of the Church of the Sub-Genius? We might think to
include things like frictional forces, but they're small compared to gravity and besides, that
would be too complicated. It may also help to do the problem algebraically rst, then put in the
numbers, since this will allow us to plug in more precise numbers if we wish. This way we only
have to remember a few numbers at a time. What is V? Well, there are nearly 6 billion people on
the planet. Their average mass is, say, about 50 kilograms thus the total mass of people is
about billion kilograms. The density of a human body is close to that of water2 , about a tonne
per cubic metre, so the total volume is about million cubic metres. The radius of the Earth is
about 4 thousand miles a good number to remember or over six thousand kilometres. Squared,
we have about 40 trillion square metres. I don't even know if this would get your socks dirty, but
you could easily get by without the rubber boots and just wearing shoes. The politically-correct
restatement of the problem is: if every person on the planet decided to go skinny-dipping in the
ocean, then by how much would the ocean level rise? What about the number of SkydomeTM's?
We just divide the volume found above by the volume of a building. The rough area of the
football eld is 60 m by m or about 8 thousand square metres. The total area is maybe four times
that, and the total height is, perhaps, 30 m. Thus the total volume is on the order of one million
cubic metres. Dividing the volume of liquid by this we get something on the order of several
hundred SkydomeTM's. If you hadn't heard that, then you should read more newspapers! A
loonie has a mass of about 10 grams, I believe. On Earth, grams weighs a pound, so lets say
that 50 loonies weigh one pound. Thus the federal debt weighs about 11 billion pounds in
loonies. Stacking them, they are about 2 mm think so that makes about 1. That's to the moon
and back easily! Converting them to a pound of esh, we have that a pound is about half a
kilogram and the density is a tonne per cubic metre. This works out to billion kilograms or
million cubic metres. This nearly doubles the volume of liquid for the previous problem, thus it
nearly doubles the depth. Well, the word rate usually refers to a change in a quantity measured
with respect to an interval of time. The de nition of speed is the distance traveled per unit of
time, i. Thus the word rate in the above phrase is super uous. One can use rate-implying words
when talking about clocks, but in the following context. Suppose we set a watch to coincide
with an atomic 1 You can derive this in the following way. Thirty days later we check and the
watch is ahead one minute. We have gained 1 minute over a period of 30 days. Thus the watch
is about one minute per month fast. Strictly speaking the units can be canceled to get a unitless
number, but it is more meaningful to people to use the above form. Also note that I have seen
people with degrees in physics make the mistake of saying fast when they mean ahead! That is,
they are the averages of the daily highs and lows for a particular day of the year, averaged over
the past years or so for which there are recorded temperatures. What is left out is the variance
of the highs and lows or rather the distribution of the temperatures. Does it then make sense to
use the word normal to mean average? In such a case is 25 normal? Probably not. It is really a
case of experts not wanting to use precise language because it may end up confusing people,
or so they think. To get N, we take the volume of the sample, V , and divide it by the volume of a
single molecule, v. Getting v is the tricky part. The COOH end of the molecule is hydrophilic
while the rest of the molecule is hydrophobic. Thus the molecules form a layer standing

side-by-side vertically on the surface of the water. The diagram shows approximately what the
molecule looks like if we assume that the carbons are at the centres of tetrahedrons with the
neighbouring atoms on the corners. There is an end-on view and a side view. The distance
between two atoms joined to a common carbon is x this is the length of an edge of the
tetrahedron. In all three directions a distance of x is added to account for the fact that
neighbouring molecules will not be butted up against one-another. The x puts the hydrogen
atoms on one molecule a distance x from those on the neighbouring molecules. There is a
measure of uncertainty in this last equation since we don't know how much space there is
between molecules. A telephoto lens, like a telescope, makes far objects appear near by giving
rise to an angular magni cation. Let us approximate a horse call him Boxy by a rectangular body
with a vertical leg at each corner. Suppose the separation of the forelegs and of the back legs is
0. The apparent size of the front is the same as that of a horse standing 10 m away, but now its
hind legs appear to be only 0. A very short horse! Consider the mesh with 1 A going in at X and
1 A coming out at in nity. Alternately, consider the mesh with 1 A going in at in nity and 1 A
coming out at Y. We use the quadratic formula to solve, with the negative root thrown out. You
may assume that the splash would still be audible! Your phys-ed teacher is a student of the
physics of human motion, and asks you the following questions: a When told that the world
record for the pole vault was about 5. How high might he raise it if he tried hard? There are
steps from the basement to the 10th oor of our building. I jogged up the steps in 1 minute and
40 seconds, give or take 2 seconds. The uncertainty is due to the fact that I drank some water,
ate a banana, sweated and urinated in the time between doing the climb and measuring my
mass. They don't give an uncertainty estimate. How much useful work did I do? What was the
average power output? Calculate the uncertainties in these values as well. Assuming that the
rotor blows a cylindrical column of air uniformly downwards, the cylinder diameter being the
same as the rotor diameter, and that the mass of the pilot plus machine is kg, calculate the
minimum mechanical power in Watts that is necessary for the pilot to generate to remain
airborne. Is the system practicable? Compare with my power output above. NASA has just
contracted you to make the following calculations, you lucky dog. As with many NASA
contracts, you are being paid a handsome sum with bonuses for correctness. Assume that you
are in a strong spaceship, m long and fairly narrow, which is in a circular orbit of km radius
around a neutron star, with its long axis always pointing towards the centre of the star. There is
an inspection tunnel running down the axis of the ship. What would happen if an astronaut
attempted to oat down it? Is an orbit such that the axis of the craft always points towards the
star a stable condition? Explain brie y. One star explodes by expelling a small fraction of its
mass very rapidly, and immediately after its recoil speed is vf. What is the largest value of vf for
which the two stars will remain gravitationally bound? So, Minnesota, you think you know your
billiards? Try to make this trick shot. A billiard ball of radius a rests on a table. It is hit with a
cue in such a way that it starts out with speed u0 and backspin! It is sometimes stated that it
would be possible to construct a spaceship using a photon drive, which would be able to travel
away from Earth with a speed close to that of light. Assuming that the fuel consists of equal
masses of protons and antiprotons, does one get a greater nal velocity a by allowing half the
fuel to annihilate and using the energy released to eject the remaining half, or b by allowing all
the fuel to annihilate and ejecting photons? It is a large circular ribbon-shaped object with the
following characteristics. This keeps in an earth-like atmosphere. Before calculating, give some
limits on the period based on simple facts about the Earth. Is the spinning ring stable with
respect to the star? That is, if we were to push the ring a bit, would it return to its original
position like a marble in a bowl or would it move further out of position like a marble on a beach
ball? You may answer qualitatively. You should really learn calculus. Both errors make the
calculated depth too large. C:D is still about A better rst approximation is to assume that it
travels at its terminal velocity for the whole distance. In this approximation, the error due to the
nite speed of sound is clearly given by the ratio of the terminal velocity to the speed of sound.
The error due to the initial period of acceleration cannot be evaluated without using the exact
solution of the equation of motion. This is too complicated to be evaluated in the present
context. Smaller terms arise from i. Adding these terms together gives approximately 6. In any
case, there is clearly no hope of Mr. Equate initial potential energy with nal kinetic energy and
solve for speed. Write force equation for terminal body, including gravity and drag force but
neglecting the small buoyant force, set acceleration to zero, then solve for speed. Note that the
uncertainty in the stair height dominates. A measurement of the actual distance would improve
things immensely. This is nearly half a horsepower. Don't be impressed. I only did this for a
couple of minutes. A horsepower is the average power a horse can put out over a work day. I've
been told that for longer times 15 minutes to 2 or 3 hours for people of average mass 65 to 75 kg
, useful power output is roughly W. By that criteria, given how winded I was, I am out of shape!

If the helicopter is to be airborne, this must equal Mg, where M is the mass of the helicopter. For
the system to be practical, the pilot must thus generate about 5 kW continuously. Thus we are a
far cry from being able to run a helicopter by human power. With the numbers given, we nd! If
sideways motion across the vehicle is prevented, and if the vehicle is large compared with the
mass of the person, then! The force needed to maintain the astronaut in the new, smaller orbit
will be ma r , x! This is no longer equal to the gravitational force. This will give rise to a velocity4
3! On the way to this unfortunate p conclusion there will be a Coriolis acceleration sideways
across the tunnel equal to 2 3! This will reach the value g before the victim has moved more
than a few centimetres. The orbit as described is indeed stable. Also, one can appeal to tides
themselves; they are at a maximum when the graviational source is overhead. Call the
increased velocity vf. We choose the positive sense of! This is equal to zero i. If there are
initially N protons and N antiprotons, then this process can be repeated N times6. There will, in
fact, be two photons proceeding in opposite directions since the vector total must be zero. With
the aid of a deep paraboloidal mirror made of a material that can re ect high-energy gamma
rays! The spaceship will have an equal momentum in the opposite direction. This is larger than
the other result. The above arguments are strictly valid only if the increment in velocity of the
spaceship is much less than c. The advantage of 5b over 5a applies at every stage and therefore
also overall. Since the acceleration goes as the inverse square of the period, the period must be
less than 10 percent the Earth's year, that is less than a month. That seems like an awfully short
time to go around the sun! Note that we've ignored the gravitation attraction of the star, which is
small compared to g. Notice how we don't need to know A. This is seven orders of magnitude
greater than most metals. The left-hand side is the square of the total energy before, while the
right-hand side is the square of the total energy after, using the relationship between energy
and relativistic momentum. The positional stability is depends only on the net gravitational
attraction of the star. If the ring is pushed so that it moves perpendicularly to its plane, then one
can see a net gravitational force attracting the ring back to equilibrium. If the ring is pushed in
its plane, the situation is not as easy to see. Consider the force due to four pieces as shown in
the diagram. The result is that one can't nd out whether there is a net gravitational force in the
plane by simple arguments. One must use math and it turns out there is a net restoring force.
Remarkably enough, there are cases where one can have an instability. A Dyson Sphere a
spherical shell of similar dimensions surrounding a star would have no net force on it due to a
star inside, thus it would be unstable. The argument for this is mathematical as well. I got the
idea for the ringworld question from a book by Larry Niven called, curiously enough, Ringworld.
It is followed by Ringworld Engineers, and may be found in the science ction section of libraries
and bookstores. Her neurotic boss has asked her to test out the latest Carnot-Deluxe model,
one with a 50 W motor in it. Her task was to nd the smallest possible time necessary to freeze
the rest of the water. Now, Helga also happens to be a bright physics student, and she doesn't
get paid by the hour either. Wouldn't you like to work for a fridge company next summer? Well,
even if you don't, you can still try answering this problem. Note: take the latent heat of fusion
for water to be 6. Be sure to mention any assumptions you make. Imagine that there are two
kinds of E. A colony of beige and fuchsia E. In order to keep the colony size down, a Pacman c
predator is introduced that keeps the colony size at 10, by devouring the bacteria at random.
Now, how about some chemical thermodynamics? The temporal blaster circuit, in order for it to
function, needs to be inserted into a vat of hydrogen iodide. Doc makes his hydrogen iodide by
reacting 2. One day while contemplating your morning toast, imagine a long, thin grain of dust
shaped like a needle oating in a box of laughing gas at a xed temperature T. On average, is the
angular momentum vector nearly parallel or perpendicular to the long axis of the dust grain?
Explain your answer. You are a NASA scientist charged with the design of the mission abort
circuitry for a remote terrestrial volcano exploration module. Once conditions get too hot for the
module, a bimetallic strip thermostat trips the abort circuitry and the device is jettisoned from
the volcano. The bimetallic strip has a thickness x and is straight at temperature T. In other
words, there are 2n ways of selecting the n survivors. There are Cbn combinations of b beige
bacteria to survive out of the n total surviving. The probability distribution of the number of
beige E. Note: For a good article on this subject, see Rees, W. Viney, Am. Let x be the number of
g-mol of H2 or I2 used to produce HI. Therefore, there will be 0. Let the long axis of the dust
grain be parallel with the z -axis. From the shape of the grain, we know that the principal
moments of inertia satisfy: Iz r j! Assume the initial length is lo. One dark and stormy night you
nd yourself lost in the forest when you come upon a small hut. Entering it you see a crooked old
woman in the corner hunched over a crystal ball. You are about to make a hasty exit when you
hear the howl of wolves outside. Taking another look at the gypsy you decide to take your
chances with the wolves, but the door is jammed shut. Resigned to a bad situation you
approach her slowly, wondering just what is the focal length of that nifty crystal ball At some

point you can no longer get an image of her, which at this point is no small blessing. At what
object distance will there be no image of the gypsy formed? If any of you people end up going
into fysix, you will study about Young's two slit experiment until you are just about ready to yak.
Just to magnify the extent of any future yakking, here we go The idea of the experiment is to
take a wave and pass it through two slits, and then observe an interference pattern on a screen
see gure 1. The gure uses a laser but the experiment can be done with any wave-like entity such
as electrons or water waves. I will give some quick hints on how to handle complex numbers.
We introduce complex numbers in problems like this to make the math easier to handle. At the
end of the problem we get rid of the complex parts of the equations to give us a real answer.
Some rules when handling complex numbers: i. What causes this fading of the experimental
interference pattern? You are to consider the viability of a ground based laser defense against
ICBM's, which will use powerful CO2 lasers to bore holes in the incoming missiles, thus
destroying them. The lasers have an output power of 50 W in a beam diameter of 1 mm. The
outer skin of the missile is aluminum that is 3 cm thick. Assume that all of the laser power that
reaches the missile goes into heating the 1 mm diameter spot. We have all seen those really
cool holographic images of our favourite cartoon characters on the cereal boxes, not that I still
watch cartoons anymore, well occasionally I see the odd one, actually on Saturday Being a
physics nerd, and proud of it by the way, I could never just enjoy those pictures without trying
to gure out how they work. I will now in ict my geeky inquisitiveness on all of you, heh heh heh.
How is the dimensionality of the image captured on the holographic plate? Be sure to explain
what is going on. It is called a negative because the dark and light areas are interchanged by the
developing process. When light is shone through the negative onto photographic paper a
positive image is produced, which then ends up in your photo album. Why is this? Now for a
really dull question, for which I humbly apologize; it won't happen again. There are two thin
lenses of focal lengths f1 and f2 separated by a distance d. For systems with more than one
lens we de ne a back focal length and a front focal length, which are just the two focal lengths
for these two possibilities. What is it? Does it matter which side of the system the image is on in
this limit? Now for a few small questions that will really get you wondering why you are doing
these Olympics in the rst place. Just give qualitative answers. What causes the Aurora? Why
are they strongest in Northern Canada? What makes stars twinkle? Do the planets and moon
twinkle also? What causes this? Why will some trees be destroyed and others be ne? It turns
out that Oak trees are preferentially destroyed over other species. Therefore the image is cm
from the crystal ball. In other words, that gypsy's mug is awfully close to the crystal ball. The rst
thing to do is work out the path length that each wave undergoes on its way to the screen see
gure 1. The reason the experimental pattern fades is because the same amount of light doesn't
hit all parts of the screen. Most of the light passes straight through the slits, with far less
scattered at large angles. This means that the interference pattern is brightest opposite the two
slits ie at x ' 0. To solve this question we must nd out how much energy is needed to evaporate
the aluminum, and then how fast the laser can supply this energy. The angular accuracy needs
to be enough to keep the laser aimed at the same spot on the missle for the entire sec. This is
done by splitting the laser beam into a reference beam and an object beam see gure 2. Because
the object has depth to it, the re ected beam will not have the same phase across it when it
reaches the holographic plate. It will then interfere with the uniform reference beam, thus
producing an interferomic record of the object. Putting plane waves in one end produces plane
waves at the other. Note that the magni cation of the system will not likely be unity. They are
then sped up and enter the atmosphere at the magnetic North Pole. These electrons excite
nitrogen and oxygen which produce the characteristic blue of the Aurora. The reason it is
strongest over Canada is that the magnetic North Pole is centred over??? Island in the
Canadian Arctic. This is due to uneven heating of the atmosphere by the sun. This turbulence
causes random refracting of the light which we see as a twinkle. This twinkle also appears for
larger bodies eg. Since these air currents are not constant, the resonances will be excited
sporadically giving the impression of ocean waves. If the bark of the tree is wet, then the current
will pass over the outside of the tree leaving it undamaged. If, on the other hand, the tree isn't
wet then the current will pass into the tree and descend through the sap. When this happens the
sap is superheated and expands, which ends up turning the tree into toothpicks. It is therefore
not that Oak trees get struck more by lightning, just that they are more likely to be destroyed
when hit. Consider two long parallel conductors, each carrying currents in the same direction,
as shown in Figure 1. Conductor A carries a current of A and is held rmly in position. Conductor
B carries A and is allowed to slide freely up and down parallel to A between a set of
non-conducting guides. If the equilibrium distance between the two conductors is 2 cm, what is
the linear mass density of conductor B? The cross sectional geometry and dimensions are
uniform throughout the resistor. It is the year , and the Federation has just banned all

telecommunication optical bre in your sector for some unknown reason. The replacement con
guration, consisting of two coaxial dielectrics, is depicted in Figure 3. All forces mentioned in
the following are with respect to conductor B refer to Figure 1. First calculate the initial
potentials on the sphere surfaces. When the conducting wire is connected, the spheres seek to
assume equal potentials. Let the incident proton have momentum p. First calculate the number
of electrons per unit volume. You just gotta love electronics. All of those little resistors and
capacitors to play with. And just when you think there can be nothing as exciting as that, out
come those digital circuits with all of the chips that can be used. It's even better than having
This problem concerns itself with a circuit called a tank circuit see gure 1. I have no idea why it
is called that, but whatta name. The impedance of this circuit is called the transfer function
because it describes how signals are transferred across the circuit. At what frequency is the
impedance of the circuit in nite? Just determine the complex transfer function. Often in
electronics one uses lter circuits to remove unwanted frequencies in signals. Most of them work
by using the frequency dependent resistance of capacitors and inductors. If a certain frequency
signal is put into a circuit it will either be allowed to pass through or get blocked by the circuit
depending on the frequency dependent resistance of the components. Filter circuits fall into the
following categories: a High pass lters only allow high frequencies through them. Classify the
ve circuits given in gure 2. You're out with your friends one day and you stumble across an
ornately carved lamp lying on the ground. One of your friends says that it must be a magical
lamp with a genie inside. You all tease him mercilessly until, sobbing uncontrollably, he rubs
the lamp and out comes a genie. The ethereal entity speaks, and I quote:"For teasing my master
so ruthlessly, I will ask you one question which you must get right to live. What is the resistance
between opposite vertices of an octahedron, if each of the twelve edges has the same
resistance. By measuring the resistance of the cloud we could determine if the Warbird is in
there. Picard's face turns red as he shouts, "Will you shut your insolent little face. Worf, stun
Wesley and throw him in the brig. After Wesley is unconscious, the captain remarks to Data,
"Make it so. Model the various parts of the cloud as resistors in series or parallel with each
other. This problem concerns itself with the recti cation of AC voltage. The circuit shown in gure
3 is called a full wave recti er and is used to turn an AC signal into a DC signal. The funny
looking circuit elements are called diodes and only allow current to pass in the direction of the
arrow. What will be seen at the resistor for a square wave signal as input? Give reasons for your
answer and sketch the output and input waveforms. Ignore the capacitor for this part. To be
more speci c, why must the capacitor be large to produce an almost DC signal at the resistor?
This just wouldn't be an electronics problem set without at least one question on digital circuits.
See gure 4 for a type of circuit that shows up when designing computers and such. What is this
circuit actually doing and how could it be useful? Give the truth table for your circuit. What are
the tensions on the two cables supporting the beams? In the original movie Batman, our
masked avenger has a cool get-away planned when he and Vicky Vale, the hot-shot reporter, are
trying to escape the Joker after the debacle in the museum check out the movie if you folks
forget this scene. He res up one of his awesome cables and attaches it to a girder above the
street. With his super-cool winch located on his belt, he begins to lift the two of them out of
harm's way. But wait! He only gets part way up. His winch appears to run out of juice. As he and
Vicky twist in the wind, he ponders his potentially fatal mistake. What is the power required to
execute this daring move? Can you give a plausible explanation as to what really went wrong
with the winch? Did it really run out of energy? The old pro that he is, Sven hits the brakes. He
is about m from the moose when his size 13 work boot hammers the brakes. He realises as he
hits the brakes that he forgot to connect his trailer brakes, so that all braking is performed by
the tractor unit. It has been snowing what else can go wrong? What is the maximum angle his
trailer unit can make with the tractor unit before it starts to jacknife the truly awesome maneuver
when the trailer starts sliding and swings around? Rob Hanks was a wild and crazy man. Now
Rob often works with AWG 12 copper wire with an Can you help Rob calculate the electric eld
intensity E, the voltage drop and resistance across the 50 ft length, and the time it would take an
electron to move a distance of 1 cm in the conductor? Wanda Steerbutton was a world-class
magazine photographer. She earned her living taking quality shots of supermodels, rock bands,
movie stars, and politicians for the covers of those glossy magazines that people only seem to
buy in airports and train stations. It was a good life, but she wanted more. Understanding the
secrets of the universe sounded like a cool idea; besides, it would be a nice change from
looking at people's pores through a view nder. So Wanda decided to take up astrophysics.
Since she already owned a fancy camera, and since one of her lab courses involved
photographing stars in the night sky, Wanda wondered whether she could use one of her
precision engineered xed focus lenses for the job. The lens in question had a focal length of 60
mm and was focussed for objects at a distance of 15 m. The problem was that stars are at a

distance that is a little more than 15 m, like in nity maybe. Her lens did, however, have an
adjustable aperture. Sketch the circuit. Besides, if you ever were to mass produce this super
intelligent control system, you'd surely want to minimize the manufacturing costs. Sketch the
simpli ed circuit. The torque due to gravity on beam 1 is centred through the midpoint of beam
1. Ditto for beam 2. The torque due to the counterweight is the cross product of the gravitational
force and the vector between the axis and the end of beam 2. The force diagram for the crane is
shown in Fig. Note that we can verify that the equation for mc makes sense. Can you think of
other sanity checks? What about units? Note that we do not have to take into account the
torque due to the support cable tension on each beam. Can you understand why not? In this
case, the tensions on the cable supporting the two beams are forces, T1 and T2 that act on the
ends of the beams and on the vertical support. Them cables are pretty strong. They have to be
able to support almost ten tons, and that's without any load being carried. Note that we do not
consider the the force of tension on the two beams from the support cables. Why not? The
forces acting on the end of beam 1 due to the cable and the weight of gravity are shown in b.
That's a pretty hefty little motor he has there. There are only a few likely scenarios given that it
wasn't really broken : i. The fact that it continued to operate and yank Vicky up when Batman let
go and the tension dropped indicates that i is unlikely; the drop in tension itself would not have
been correlated with the moment when the motor became operative. Scenario ii is plausible, as
the power level required to haul Vicky up would be less than that required to haul both of them
up. Of course, I would go for iii. Hollywood rarely cares about conforming to reality. This is an
approximation, as brakes usually fade as they heat up, but we have to start from somewhere,
and it isn't such a bad assumption. We can then employ our usual equations for an object of
mass m decelerating uniformly over a distance d. That's real heavy braking. I'm guessing Sven
ended up with the meat. This reaction force would normally be equal to Fp , so that there is no
increase in angular momentum of the trailer note that the trailer is swinging in uniform motion
as it turns the corner. Note that it matters not a whit what the trailer weighs. A simpli ed circuit
is shown in b. A re broke out in your building and you are trapped on the roof. Upon looking
around, you nd a bungee cord and a harness for it. Assume that you are a point particle with
mass of 55 kg. What's the minimum T you need in order not to be squashed on the ground?
Suppose you are a high school student well, you are who enjoys working on physics problems.
One day your physics teacher asks you to try physics olympiad preparation problems. And you
see the following dull questions prepared by a desperately dull guy. A gentle horizontal pull is
exerted on the cord so that the yoyo rolls without slipping. The yoyo will roll toward the pull.
Calculate the force needed on a cord to have the yoyo stationary when it is released. Assume
that the yoyo is a cylindrical object and the width of its groove is negligible. For all your life you
wanted to be a geek. Now your life long dream is about to come true. You've been noticed and
invited to a prestigious geek party. But you have to answer questions correctly to be accepted
as one of the geeks. The radii of the popcorn bowl and the marble are R and a, respectively. At
what height, in terms of R, will the marble be airborne if the marble rolls down without slipping?
If you let go of the marble near the bottom of the bowl it will oscillate. Compared to a simple
pendulum of length R , a , will the period of oscillation be shorter, the same, or longer? A big
brownie point will be awarded if you can give a quantitative answer. You are an agent of Her
Majesty's Secret Service and are being followed by goons from an organization whose plan is to
conquer the world by taking control of the world's gummybear production. You decide to shake
the pursuit. Your car sensor indicates that a turn with a radius 30 m lies ahead. Your car 1
weighs kg and its centre of mass is 40 cm above the ground. Assume that all four wheels of the
car stay on the road without slipping. Forget about ruining leather seats. Your life is on the line.
Due to engine controller malfunction you can use only two short thruster bursts. You are to use
an elliptical transfer orbit whose perigee meets the lower parking orbit and apogee meets the
geosynchronous orbit. Assume that the thruster expended is negligible. Pat and Chris bought
two identical pendulum clocks at X, which is on the equator. Their next destination is Y, which
lies exactly on opposite side of the earth. Information in this section has been supplied from
external sources and therefore may be inaccurate or out of date. We advise you to confirm
details with the source. Update my browser now. Full time. Dothan, Alabama, United States.
Email Address:. Message: This field is required. Responsible for load bank testing and testing
automatic transfer switches. Responsible for filing the proper paperwork and checklist
pertaining to each inspection. Must be able to obtain at least a Class D Drivers License.
Disclaimer Information in this section has been supplied from external sources and therefore
may be inaccurate o
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r out of date. Hartwall adds free-lift pallet AGV. Read more Submit your news. Palfinger
acquires distributor. Read all this week's news. In the Virtual Expo. The Solideal PON NMAS
forklift tire solutions - engineered to prevent static build-up in high intensity applications where
non-marking tires are required. Visit the Virtual Expo. Last Week's Most Read 1. Changes at
Mitsubishi Logisnext Americas. RIP Chuck Leone. Combilift adds order picker. Clark relocates
for growth. Next Editorial Features 1. Contact us to find out more or to contribute. Doosan adds
Stage V models. Alcamar renews its rental fleet. Scales prove their value. Ready for ramping?
Our range of heavy-duty reach stackers customised to suit your application. Lifting capacity
from 85 to tons! Email Address. Remember me. Forgot your password? Not a member yet?
Register here. Your browser is out of date! This website is best viewed in Internet Explorer 10 or
above. Please update your browser to view this website correctly.

