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11th Physics (2017 – 18) 
(4thQ, #2 Mini Test) 

 
 

Class  No. Name 
 

                     
 
 

 
 
 
 

 
 

 
--------------------------------------------------------------------------------------------------------------------------------------- 
Gravitational acceleration rate  g = 9.80 m/s2 
The speed of sound in air  V = 331.5 + 0.6t [m/s]  t: ℃ 

 
 
 

The speed of light in vacuum  c = 3.00 x 108 m/s 
Elementary Charge   e = 1.60 x 10-19 C 
Electron Mass   me = 9.11 x 10-31 kg 
Proton Mass   mp = 1.673 x 10-27 kg 
Coulomb’s Law Constant  k = 8.99 x 109 N・m2/C2 
Universal Gravitational Constant  G = 6.67 x 10-11 N・m2/kg2  
Avogadro’s Number   NA = 6.022 x 1023 mol-1   
Refractive Index of Water  n = 1.33 
Refractive Index of Ice   n = 1.31 
Refractive Index of Diamond  n = 2.42 
Refractive Index of Glass  n = 1.66 
------------------------------------------------------------------------------------------------------------------      
 
 

4 pt/question x 13 questions = 52 pt  Max 50 pt                                   ／[Total 50 pt] 

In this test, use 343 m/s as the speed of sound in air. 
 

In a calculation problem, describe equations 
clearly  and systematically enough to show 
how to solve the problem.	 If  not enough, you 
won’t get any point. 
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1) At Zion National Park a loud shout produces an echo 1.80 s later from a 
colorful sandstone cliff.  How far away is the cliff? 
(Equations) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2) Two violinists, one directly behind the other, play for a listener directly in 
front of them.  Both violinists sound concert A (440 Hz). What is the smallest 
separation between the violinists that will produce destructive interference for 
the listener? 
(Equations) 
 
 
 
 
 

  

  

 

 

 

 

 

 

 

 

 

 

(1) Answer	

 

 

 

 

 

 

 

 

 

 

(2) Answer	

 

 

 

In this test, use 343 m/s as the speed of sound in air. 
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(3) Two strings that are identical each other, except that one is 0.560 cm longer 
than the other.  Waves on these strings propagate with a speed of 34.2 m/s.  The 
fundamental frequency of the shorter string is 212 Hz.  What beat frequency is 
produced if each string is vibrating its fundamental frequency? 
(Equations) 
 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(3) Answer	
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(4) The organ pipe in the figure is 3.25 m long.  What is the 
frequency of the standing wave shown in the pipe?   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(5) The frequency of the standing wave shown in the figure is 432 
Hz.  What is the length of the pipe?   
 

 

 

 

 

 

 

 

 

 

 

 

  

 
 
 
 
 
 
 
 
 

(4) Answer	
 
 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

(5) Answer	
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(6-a) A bat is moving with a speed of 3.25 m/s and emitting sound of 35.0 kHz 
approaching a moth at rest on a tree trunk.  What frequency is heard by the moth? 
(Equations) 
 

 

 

 

 

 

 

 

 

 

 

(6-b) A particular galaxy in the universe emits orange light with a frequency of 
5.000 x 1014 Hz.  If the galaxy is moving away from Earth with a speed of 3325 
km/s, what is the frequency of the light when it is observed on Earth? 
(Equations) 

 

  

  

         
 
 
 
 
 
 

 
 
 
 
 
 
 
(6-a) Answer	

 

 

(6-b) Answer	

 

 

 
 
 



11thPhysics(2017-18) 4thQ Quiz-2 
 

5/17/2018      By Tohei Moritani 
Keio Academy of New York 

 

6 

 (7,8) A sound is emitted at an open end as a piston is being pulled to the right.  
The first and second resonances are observed at l1 = 23.5 cm and l2 = 72.9 cm, 
respectively.  
(7-a) Find the wavelength.  Assume that there can be some difference between 
the opening place and the position of antinode of the sound. 
(7-b) Find the frequency of the sound inside the pipe.   
(8-c) Find the place that the density change is the smallest when the piston is 
placed at l2, not including the opening place.   
(8-d) When the piston is placed at l2, the frequency is increased.  Find the next 
resonance frequency. 
(Equations) 
  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(7-a) Answer 

 
(7-b) Answer 

 

 
(8-c) Answer 

 
(8-d) Answer 
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(9-a) What oscillates in an electromagnetic wave? 
 
 
(9-b) Which waves have the smallest wavelength, yellow, blue, infrared or 
ultraviolet waves? 
 
 
(10-c) A TV screen has 3,000,000 pixels.  When the screen shows the image in the 
figure at the right, how many red color dots are lit? 
 
 
 
(10-d) A beam of vertically polarized light encounters two polarizing filters, as 
shown in the figure at the right.  Rank the three cases, A, B and C, in order of 
increasing transmitted intensity.  Indicate ties where appropriate. 
 
 

 

 

 

 

 

 

 

 

 

 

 

  

  

        

 

(10-c) 
 
 

 
(10-d) 
 
(9-a) Answer	

	

	

(9-b) Answer 

(10-c) Answer 

(10-d) Answer 
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(11) Sunlight enters a room at an angle of 32°above the horizontal and reflected 
from a small mirror lying flat on the floor.  The reflected light forms a spot on a 
wall that is 2.0 m behind the mirror, as shown in the figure.  If you now place a 
pencil under the edge of the mirror nearer the wall, tilting it upward by 5.0°, how 
much higher on the wall (Δy) is the spot? 
(Equations) 
 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

         
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(11) Answer	
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(12-a) A beam of incident light in air strikes a surface of water (n = 1.33) at 
an angle of θ=44°relative to the normal as shown in the figure.  How 
does the light propagate at the surface?  Find the angle(s) between the 
propagation path(s) and the normal and draw line(s) inside the figure with 
the value(s) of angle(s). 
(Equations) 

 

 

 

 

 

 

 

 

 

 

 

(12-b) A beam of incident light in water strikes a surface of at an angle of 
θ=44°relative to the normal as shown in the figure.  How does the light 
propagate at the surface?  Find the angle(s) between the propagation 
path(s) and the normal and draw line(s) inside the figure with the value(s) 
of angle(s).   

 

 

 

 
 
 
 
(12-a) Answer		Draw	lines	and	angles	in	
the	figure.	

 

 
 
 
 
 
 
 
(12-b) Answer		Draw	lines	and	angles	in	
the	figure.	
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 (13-a) Find the critical angle for light travelling from diamond (n = 2.42) to water 
(n = 1.33)  
(Equations) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(13-b) A glass paperweight with an refractive index n = 1.38 rests on a desk.  An 
incident ray of light traveling in air enters the horizontal top surface of the 
paperweight at an angle θ to the normal.  Find the value of θ for which the 
reflection at P is total reflection. 
  

  

 

 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
(13-a) Answer			
	

	

	

(13-b) Answer			
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Trigonometric Function Table 

 

 

Square and Square Root Table 
 

 
 
 
 
 
 
 
 
 
 
（The solution will be shown on the Website of Physic Class tonight.） 


