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From PHYS 1135: 
 

𝑥 = 𝑥଴ + 𝑣଴௫Δ𝑡 +
ଵ

ଶ
𝑎௫(Δ𝑡)ଶ 𝑣௫ = 𝑣଴௫ + 𝑎௫Δ𝑡  𝑣௫

ଶ = 𝑣଴௫
ଶ + 2𝑎௫(𝑥 − 𝑥଴)  ∑ 𝐹⃗ = 𝑚𝑎⃗ 
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௥
  𝑃 =

ி
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ௗ௧
  𝑊 = ∫ 𝐹⃗ ∙ 𝑑𝑠 

 
𝐾 =

ଵ

ଶ
𝑚𝑣ଶ 𝑈௙ − 𝑈௜ = −𝑊conservative  𝐸 = 𝐾 + 𝑈 𝐸௙ − 𝐸௜ = (𝑊other)௜→௙ 𝐸 = 𝑃ave𝑡 

 
 
Constants: 
 
𝑔 = 9.8

m

sమ 𝑚electron = 9.11 × 10ିଷଵkg 𝑚proton = 1.67 × 10ିଶ଻kg  𝑒 = 1.6 × 10ିଵଽC 

 

𝑐 = 3.0 × 10଼ m

s
       𝑘 =

ଵ

ସగఢబ
= 9 × 10ଽ Nmమ

Cమ  𝜖଴ = 8.85 × 10ିଵଶ Cమ

Nmమ  𝜇଴ = 4𝜋 × 10ି଻ Tm

A
 

 
 
Electric Force, Field, Potential and Potential Energy: 
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௥భమ
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௥మ 𝑟̂  𝐹⃗ = 𝑞𝐸ሬ⃗    Δ𝑉 = − ∫ 𝐸ሬ⃗ ∙ 𝑑𝑠
௙
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𝑝 = 𝑞𝑑 (from – to +)  𝜏 = 𝑝 × 𝐸ሬ⃗   𝑈dipole = −𝑝 ⋅ 𝐸ሬ⃗  
 

Φா = ∫ 𝐸ሬ⃗ ⋅ 𝑑𝐴
ௌ

   ∮ 𝐸ሬ⃗ ⋅ 𝑑𝐴 =
௤enclosed

ఢబௌ
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area
 𝜌 ≡

charge

volume
 

 
 
Circuits: 
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  𝐽 = 𝑛𝑞𝑣⃗ௗ  

 

𝐽 = 𝜎𝐸ሬ⃗   𝑉 = 𝐼𝑅   𝑅 = 𝜌
௅

஺
   𝜎 =

ଵ

ఘ
  𝜌 = 𝜌଴[1 + 𝛼(𝑇 − 𝑇଴)]  

 

∑ 𝐼 = 0  ∑ Δ𝑉 = 0  
ଵ

ோ೅
= ∑

ଵ

ோ೔
  𝑅் = ∑ 𝑅௜ 𝑃 = 𝐼𝑉 =

௏మ

ோ
= 𝐼ଶ𝑅 

 
𝑄(𝑡) = 𝑄finalൣ1 − 𝑒ି௧/ఛ൧   𝑄(𝑡) = 𝑄଴𝑒ି௧/ఛ  𝜏 = 𝑅𝐶 
 
  



Magnetic Force, Field and Inductance: 
 
𝐹⃗ = 𝑞൫𝐸ሬ⃗ + 𝑣⃗ × 𝐵ሬ⃗ ൯  𝐹⃗ = 𝐼𝐿ሬ⃗ × 𝐵ሬ⃗   Φ஻ = ∫ 𝐵ሬ⃗ ⋅ 𝑑𝐴  ∮ 𝐵ሬ⃗ ⋅ 𝑑𝐴 = 0   
 

∮ 𝐵ሬ⃗ ⋅ 𝑑𝑠 = 𝜇଴𝐼enclosed  𝜇 = 𝑁𝐼𝐴  𝜏 = 𝜇 × 𝐵ሬ⃗   𝑈dipole = −𝜇 ⋅ 𝐵ሬ⃗  
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∮ 𝐵ሬ⃗ ⋅ 𝑑𝑠 = 𝜇଴𝐼enclosed + 𝜇଴𝜖଴
ௗథಶ
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Electromagnetic Waves: 
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Optics: 
 

𝐼 = 𝐼max cosଶ 𝜙  𝜃௥ = 𝜃௜   𝑛 =
௖

௩
=

ఒబ

ఒ೙
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୼௅

ఒ
ቁ  𝐼 = 𝐼଴ cosଶ థ

ଶ
   𝑅 =

ఒ

୼ఒ
= 𝑁𝑚 

 

𝑚𝜆 = 𝑎 sin 𝜃  𝛽 =
ଶగ

ఒ
𝑎 sin 𝜃  𝐼 = 𝐼଴ ቂ

ୱ୧୬(ఉ/ଶ)

ఉ/ଶ
ቃ

ଶ

  

 
 
 
Integral: 
 

∫
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௨
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End Material Test 

May 11, 2022 
 

Name:      
 

Recitation:    
 
Do not open test until instructed to do so by the proctors.  When instructed to open the 
test, remove only the Cover Sheet and Official Starting Equations from the test packet. 
 
Write clearly on this page the answer you believe is the best or most nearly correct 
answer.  You may also record the answers on your Official Starting Equations sheets for 
later comparison with the answer key, which will be posted after all students have taken 
the test.  When you finish both the End Material Test and the Final Exam, turn both into 
the test proctor with all pages, including this page, stapled together.  You may keep the 
Official Starting Equations sheets or leave them with the test proctor to be recycled. 
 
Calculators are not allowed! 
 
Each question is worth 6 points, except question 8 which is worth 8 points. 
 

Your Answers: 
 
 

1.        5.    

 

 

2.        6.    

 

 

3.        7.    

 

 

4.        8.    

  

Total 



End Material Test 
 
1. A person standing in front of a plane mirror sees their own image.  The image is 
 
 [A] real and in front of the mirror. 
 [B] real and behind the mirror. 
 [C] virtual and in front of the mirror. 
 [D] virtual and behind the mirror. 
 
 
2. An object is placed in front of a convex spherical mirror far from the mirror 

(𝑠 ≫ |𝑓|).  The image produced is  
 
 [A] upright and smaller than the object. 
 [B] upright and larger than the object. 
 [C] inverted and smaller than the object. 
 [D] inverted and larger than the object. 
 
 
3. A particular person is near-sighted (able to see close objects easily, but has 

difficulty focusing on distant objects).  Select the lens that is most likely to be 
prescribed for this person. 

 
 
 
 
 
 [A]           [B]         [C]   [D] 
 
 
4. 402nm and 406nm light are to be resolved using a diffraction grating.  Determine  

the number of lines that need to be illuminated to resolve the light in first order. 
 
 [A] 101 lines 
 [B] 202 lines 
 [C] 404 lines 
 [D] 808 lines 
 
 
  



5. A laser shines upon a narrow slit producing an interference pattern on a distant 
screen.  The width of the central bright fringe is 𝑤.  Which of the following is 
approximately equal to the width of the next adjacent bright fringe? 

 
 [A] 

ଵ

ଶ
𝑤  [B] 

ଶ

ଷ
𝑤  [C] 2𝑤  [D] 

ଷ

ଶ
𝑤 

 
 
6. A red 630nm laser shines on a pair of narrow slits producing an interference 

pattern on a distant screen with a separation between bright fringes of 𝐿௥.  The 
red laser is replaced by a violet 445nm laser producing a separation between 
bright fringes of 𝐿௩.  Select the correct statement. 

 
 [A] 𝐿௥ < 𝐿௩ 
 [B] 𝐿௥ = 𝐿௩ 
 [C] 𝐿௥ > 𝐿௩ 

[D] The relative sizes of 𝐿௥ and 𝐿௩ cannot be determined from the given 
information. 

 
 
7. A thin film of unknown material (𝑛௙) lies on top of a diamond (𝑛஽ = 2.4).  Noting 

the refraction of light striking the film it can easily be seen that 1 < 𝑛௙ ≤ 𝑛஽.  The 
smallest thickness for which 480nm light striking the film is minimally reflected is 
100nm.  Determine the index of refraction of the film. 

 
 [A] 𝑛௙ = 1.2 
 [B] 𝑛௙ = 1.5 
 [C] 𝑛௙ = 1.6 
 [D] 𝑛௙ = 2.4 
 
 
8. [8 Free points.] Select the correct statement. 
 
 [A] Upon reflection, physics humor is the most intense. 

[B] Lenses Law states that the more one illuminates a problem, the more 
negative the problem appears. 

[C] Deterrence of light infractions is not an applied physics topic. 
[D] This problem statement is back by popular demand. 

  


