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The Physics Practice Test is 
provided as a Blackline Master on 
your Teacher Resources CD.
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Critical Thinking

16.a) 

Moving the spring back and forth 
more quickly will decrease the 
distance between crests (decreased 
wavelength). The waves will 
travel with the same speed, but 
more of them will move past a 
point per unit time (increased 
frequency).

16.b) 

The speed of the wave on the 
spring remains the same, as 
does the wave’s amplitude if the 
shaking strength is the same.

16.c) 

The wavelength would be 6 m, 
with a node at each end, and one 
at the center.

16.d) 

Using 
v f 2 Hz 6 m 12 m/s= = =λ ( )( ) .

17.a) 

The equipment needed to measure 
the index of refraction includes a 
narrow beam of light source such 
as a laser, a ruler, and a protractor 
to measure angles. A glass rod to 
spread the laser beam would be 
useful, but is not required.

17.b) 

Outline the parallel surfaces 
of the material with a pencil. 
Shine a laser with a glass rod 
inserted in the beam on one of the 
parallel faces at an angle to the 
perpendicular. Mark the path of 
the incoming beam, and the path 
of the emergent beam as the laser 
light leaves the material. Extend 
both lines back to surface lines, 
and then connect the surfaces 
where the laser lines struck with 

a pencil line. Add a normal line 
using the protractor to the point 
where the incoming laser line 
struck the fi rst parallel surface, 
and then measure the angle of 
incidence in air and the angle of 
refraction in the material, still 
using the protractor.

17.c) 

The index of refraction can be 
calculated by using the equation 
n = sin sini rθ θ .

18.a) 

object

mirror

image
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18.b) 

Bending the mirror into a convex 
mirror will decrease the size of 
the image being formed, since 
the image in a convex mirror is 
always smaller than the object, 
while in a plane mirror the image 
size is equal to the object size.

18.c) 

To form an image the same size 
as the object in a concave mirror, 
the object must be placed on the 
principal axis outside the focal 
length, much further away from 
the concave mirror.

19.a) 

The position where object size 
is equal to image size is at the 2f 
position for a lens. Looking at  
the data, the 2f position is 40 cm,  
so the focal length must be  
20 cm. Students could also use  
the formula 1 1 1d d fo i+ =  to 
find the focal length. 

19.b) 

When the object is 60 cm from the 
lens, it is beyond 2f, so the image 
must be smaller than the object.

19.c) 

When the object is 30 cm from the 
lens, the image is still outside the 
focal point, so the image will be 
inverted.

20.a) 

The reason guitar strings with 
more mass vibrate more slowly 
under the same tension as lighter 
strings is given by Newton’s 
second law or a F m= . The 
acceleration of the string is less 
because the mass is greater, so the 
string cannot vibrate as quickly.

20.b) 

The frequency of vibration is 
increased, so the pitch increases.

20.c) 

The wavelength remains the same, 
since the wave has the same nodal 
points on the ends.

20.d) 

Using the equation v f= λ, if 
the frequency increases, and the 
wavelength remains the same, the 
wave speed on the string must 
have increased.

21. 
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22. 

Active Physics

Plus
From the graph, the object 
distance and image distance are 
equal when they each are 20 cm. 
The object distance is equal to the 
image distance when the object is 
at 2f, thus, the focal length must 
be 10 cm.

23. 
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Given:
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solving for 2 3 cmid = 0 .

Therefore, the image is 2 3 cm0
from the mirror.


