Concept Tests -- Final Review

CTF- AUTONUM  A square with edge length L is made larger and larger...
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A) increases

B) decreases

C) remains constant.



Answer:  The ratio is 4L/(L2) = 4/L.  The ratio decreases as L increases.


CTF- AUTONUM  A box with mass M and charge +Q is pushed along a rough surface at constant velocity by a uniform horizontal electric field of magnitude E.  The coefficient of kinetic friction between the box and the floor is .  What is the net force on the box?

A) QE

B) g
C) zero

D) QE – Mg + FN –  Mg .  
E) None of these
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Answer: Acceleration is zero, so the net force must be zero.  All the forces cancel.



CTF- AUTONUM  Points A and B are distances r and 3r respectively from a point charge q.  What is the voltage difference between points A and B?
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E) None




Answer:  Voltage due to a point charge is kq/r.  The voltage difference between points A and B is (kq/r – kq/(3r)) = 2kq/3r.



CTF- AUTONUM  Consider a point in empty space near several charges, which might be positive, negative, or both.  Consider the following statements.

I. The E-field can be zero while the voltage is non-zero.

II. The voltage can be zero while the E-field is non-zero.

Which of these statements can be true?

A) both can be true

B) neither can be true

C) only I can be true

D) only II can by true



Answer:  Both can be true.  




CTF- AUTONUM  A capacitor has a voltage V across its plates.  An electron, initially at rest, is released from a point very close to the negative plate of a capacitor and it accelerates toward the positive plate.   The electron has charge –e and mass m.  There is no gravity in this problem, and you may assume that the motion of the electron is non-relativistic.  What is the final kinetic energy of the electron just before it collides with the positive plate? 
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 EMBED Equation.2  [image: image8.wmf]m
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B) 2eV

 

C) (1/2)mV2

D) eV


E) None of these 



Answer:   |(KE| = |(PE| = |q(V| = eV



CTF- AUTONUM   A resistor is plugged into a 120VAC wall socket.  The graph below is either voltage V across, current I thru, or power P dissipated in the resistor vs. time.

[image: image17.wmf]What could the graph be?

A) V only

B) I only
C) V or I only
D) V, I, or P




Answer: The graph could be V or I only.  Power is always positive.




CTF- AUTONUM  Consider the circuit shown, with the switch initially open. When the switch is closed, the current I1 through resistor R1  
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A) increases, 
B) decreases, 



C) stays the same.



Answer: stays the same.  I1 = V/R1 regardless of whether or not the switch is closed.  The battery current increases, while the current through R1 remains constant.  The current thru R1 remains constant because the voltage across R1 remains fixed (= battery voltage V).


CTF- AUTONUM   When the switch is closed, the current from the battery Ibat
A) increases, 
B) decreases, 

C) stays the same.



Answer: increases.  With the switch closed, the battery must supply current to R2 as well as to R1.
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CTF- AUTONUM   When a resistor is plugged into a standard AC outlet, the fuse blows and all the lights go out.  If we want to repeat this dangerous experiment, and not have the fuse blow,  we need a resistor that is 

A) larger R

B) smaller R
C) Same R, but larger power rating



Answer: larger.  At constant voltage (here V = 120 VAC), the power is P = V2/R.  Larger resistance draws less power. 
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CTF- AUTONUM   A charge q is released from rest at point in empty space were there may be E- and/or B-fields.  There are no forces on the charge except for the forces due to the E and/or B-fields (no gravity, etc.).  The charge is observed for a short while and is seen to move along a curved path.

Consider the following possibilities

I. There is only an E-field present and no B-field.

II. There is only a B-field present and no E-field.

III. There is both an E-field and a B-field present.

Which possibilities could account for the observed motion?

A) all three 
B) I and III only

C) II and III
D) III only



Answer: I and III only.  A curved E-field and no B-field could produce the motion shown.



CTF- AUTONUM   At time to, a particle with charge q has instantaneous velocity 
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as shown and is moving in a uniform magnetic field 
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A) True
or   B) False  ?
As time increases, the x-component of the velocity vx remains constant.



Answer: True.  The force exerted by the magnetic field is into the page (right-hand rule).  This force has no x-component.  Since there is no x-component of the force, the x-component of the acceleration must be zero, and the x-component of the velocity must be zero.


CTF- AUTONUM 
A horizontal loop of wire is in a vertical magnetic field.  The magnetic field varies smoothly from pointing upward to pointing downward, as shown. (The B-field gradually gets smaller, goes to zero, then grows in the other direction.)
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At the moment when the magnetic field in the loop is zero, is there an induced current in the loop?

A) Yes

B) No



Answer:  Yes.  Even though the B-field is instantaneously zero, it is still in the process of changing (from up to down). So the time-rate of change of B is non-zero, and by Faraday's Law, there must be an emf and an induced current.



CTF- AUTONUM  What is the direction of the induced current?

A) Clockwise (as seen from above)
B) Counterclockwise



Answer: Counterclockwise.  Lenz's Law.



CTF- AUTONUM   An radio tower is emitting a single-wavelength (monochromatic) EM wave in all directions (isotropically).  A technician measures the electric field amplitude E at 100 meters from the tower and again at 400m from the tower.  
The intensity of an EM wave is proportional to the square of the amplitude of the E-field: I ( E2.  What is the ratio E100/E400?
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A) 2

B) 4

C) 16
 
D) 162 = 256



Answer: 4  The intensity is 16 times greater at 100 m than at 400 m, but the E-field is only 4 time greater.
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CTF- AUTONUM   A head lamp of power P sends rays of light in the forward direction only.  At a distance R in front of the lamp, the intensity of the light is _________  
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  (fill in the blank)
A) greater than

B) less than
C) equal to


Answer: greater than  The formula 
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 is only true if the power is distributed evenly over an entire sphere of area 4R2 .  When the power is distributed over a smaller area, it is more concentrated, and the intensity is greater.




CTF- AUTONUM   Is the image formed by the lens in your eye real or virtual?

A) real 

B) virtual



Answer: a real image is formed on your retina


CTF- AUTONUM  A double slit interference pattern is seen on a screen 

The path difference (p.d.) for a given point on the screen is the quantity [(distance to slit 1) - (distance to slit 2)].  

What is the path difference at point A?
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A) 5(

B) 3(

C) 2(
D) None of these



Answer: None of these.  The first min occurs when the path difference is (/2.



CTF- AUTONUM   An observer stationary on the Earth sees a rocket moving to the right at speed v = 0.75 c.  The rocket has a tail light on its back which emits a flash of light to the left. According to the Earth observer, the light beam and the rocket are moving apart with a relative speed of  …
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A) c

B) 1.75 c

C) 0.25 c

D) 0

E) None of these

(Relative speed means how fast the distance between the light beam and the rocket is increasing.)



Answer: The speed at which the distance between the light ray and the ship is increasing is 1.75 c.  Special Relativity says that no object can go faster than light, but two objects can move apart faster than light.



CTF- AUTONUM  The rest mass energy of an electron is  
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.    An electron is accelerated from rest across a voltage V.  At what voltage V is the final kinetic energy of the electron equal to its rest mass energy?

A) V=0.511 MV

B) 1.022 MV

C) 1.533 MV

D) None of these.



Answer: V=0.511 MV
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v = (3/4) c
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