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Concept Tests -- Final Review

CTF- AUTONUM  
A square with edge length L is made larger and larger...
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As the square grows, the ratio 
[image: image2.wmf](

)

length of 

perimeter

area

..

A) increases

B) decreases
C) remains constant.

CTF- AUTONUM  
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  Which of the following is a solution for x?
A) x = 1– d  


B) x = d2  + 1

C) x = 1 + 2d + d2

D) x = 0 

E) None 
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) Q E

B) g

C) zero


D) Q E – M g + FN – Mg .  

(FN is the magnitude of the normal force on the box.)
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CTF- AUTONUM  
Charges +Q and –Q  and a third unknown charge are all a distance R from point x.  What value of the unknown charge will produce a net electric field Etot = 0 at point x?
A) +Q

B) 0

C) –2Q

D) –Q

E) There is no value which will make Etot = 0 at point x.

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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D)  
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C) None 

CTF- AUTONUM  
Consider a point in empty space near several point 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

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? 

A) 
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B) 2eV

 

C) (1/2)mV2



D) eV

 

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

[image: image11]
What could the graph be?

A) V only

B) I only

C) V or I only

D) R or P only 
E) V, I, or P



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

A) increases, 

B) decreases, 



C) stays the same.

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

C) stays the same.

CTF- AUTONUM 
When a particular 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

B) smaller


C) Same R, but larger power rating
 SHAPE  \* MERGEFORMAT 



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 ("curved" means "not straight", but not necessarily circular.)
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

CTF- AUTONUM   
At time to, a particle with charge q has instantaneous velocity v as shown and is moving in a uniform magnetic field B that is parallel to the x-axis.

A) True 
or   B) False:
As time increases, the x-component of the velocity vx remains constant.

CTF- AUTONUM 
A horizontal loop of wire is in a vertical magnetic field.  The magnetic field varies linearly with time, changing smoothly from pointing upward to pointing downward, as shown. (The B-field gradually gets smaller, goes to zero, then grows in the other direction.)

[image: image13]
At the moment when the magnetic field in the loop is zero, is there an induced current in the loop?

B) Yes
C) No

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

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

CTF- AUTONUM 
Two different radio towers, labeled I and II, both emit the same power Po.  Tower I emits isotropically (uniformly in all directions).  Tower II emits only to the East, uniformly over a hemisphere.  Consider a receiver at a distance R from both towers.   (The towers broadcast at different frequencies so there is no constructive or destructive interference at the receiver; both signals are received independently.)
 SHAPE  \* MERGEFORMAT 



Which signal will be stronger?  

A) Signal I

B) Signal II
C) Both are equal strength.
CTF- AUTONUM 
Is the image formed by the lens in your eye real or virtual?

A) real 
B) virtual

CTF- AUTONUM 
An object is placed nearer to a converging lens than the focal length f of the lens.  The image formed is :
A) Real and the image is further from the lens than 2f

B) Real and image is between f and 2f distance from the lens

C) Virtual and closer to the lens than the object
D) Virtual and further from the lens than the object
 SHAPE  \* MERGEFORMAT 



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?
 SHAPE  \* MERGEFORMAT 



A) 5(

B) 3(

C) 2(
 D) 1.5(
E) None of these

Don't forget to review Modern Physics and Special Relativity!
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