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TMTH 114 
Final Exam Formula Sheet 

Chapter 7:  Right Triangles       

1 rev = 360° = 2π rad,  1° = 60′ , 1′ = 60",  1 rad ≈ 57.3° 

sin 𝜃𝜃 = opp
hyp

,       cos 𝜃𝜃 = adj
hyp

,     tan 𝜃𝜃 = opp
adj

 

𝑐𝑐2 =  𝑎𝑎2 + 𝑏𝑏2  (Pythagorean Theorem)   

Given (𝑥𝑥, 𝑦𝑦) ≠ (0,0) on terminal arm of angle 𝜃𝜃, let  𝑟𝑟 =  �𝑥𝑥2 +  𝑦𝑦2  .  Then: 

sin 𝜃𝜃 =  
 y 
r

   cos 𝜃𝜃 =   x 
r

   tan 𝜃𝜃 =  
 y 
x

  

csc 𝜃𝜃 =  
 1 
sin θ

   sec 𝜃𝜃 =  
 1 

cos𝜃𝜃
   cot 𝜃𝜃 =  

 1 
tan𝜃𝜃

 

Chapter 8:  Factoring (𝑎𝑎 ± 𝑏𝑏)2 = 𝑎𝑎2 ± 2𝑎𝑎𝑎𝑎 + 𝑏𝑏2  𝑎𝑎2 − 𝑏𝑏2 = (𝑎𝑎 − 𝑏𝑏)(𝑎𝑎 + 𝑏𝑏) 

 
Chapter 9: Fractions   

𝑎𝑎
𝑏𝑏

 ∙  𝑐𝑐
𝑑𝑑

= 𝑎𝑎𝑎𝑎
𝑏𝑏𝑏𝑏

  
𝑎𝑎
𝑏𝑏

÷ 𝑐𝑐
𝑑𝑑

 =  𝑎𝑎
𝑏𝑏
∙ 𝑑𝑑
𝑐𝑐

 =  𝑎𝑎𝑎𝑎
𝑏𝑏𝑏𝑏

 

 

Chapter 13:  Exponents and Radicals √𝑎𝑎 𝑛𝑛  = 𝑎𝑎1/𝑛𝑛  𝑎𝑎𝑚𝑚/𝑛𝑛 =  √𝑎𝑎𝑚𝑚 𝑛𝑛 =  � √𝑎𝑎𝑛𝑛 �
𝑚𝑚

  

Given nonzero real numbers 𝑥𝑥 and y, and integers 𝑚𝑚 and  n: 

𝑥𝑥1 = 𝑥𝑥    𝑥𝑥0 = 1    𝑥𝑥−𝑛𝑛 = 1
𝑥𝑥𝑛𝑛

 

(𝑥𝑥𝑚𝑚)𝑛𝑛 = 𝑥𝑥𝑚𝑚∙𝑛𝑛   𝑥𝑥𝑚𝑚 ∙ 𝑥𝑥𝑛𝑛 = 𝑥𝑥𝑚𝑚+𝑛𝑛  𝑥𝑥𝑚𝑚

𝑥𝑥𝑛𝑛
= 𝑥𝑥𝑚𝑚−𝑛𝑛   

(𝑥𝑥𝑥𝑥)𝑛𝑛 = 𝑥𝑥𝑛𝑛𝑦𝑦𝑛𝑛   �𝑥𝑥
𝑦𝑦
�
𝑛𝑛

= 𝑥𝑥𝑛𝑛

𝑦𝑦𝑛𝑛
   � 𝑥𝑥

𝑦𝑦
 �

–𝑛𝑛
= � 𝑦𝑦

𝑥𝑥
 �
𝑛𝑛

 

 
Chapter 14:  Quadratic Equations  

Given  𝑎𝑎𝑥𝑥2 + 𝑏𝑏𝑏𝑏 + 𝑐𝑐 = 0, where  𝑎𝑎 ≠ 0 ,   𝑥𝑥 = 
 −𝑏𝑏 ± √𝑏𝑏2−4𝑎𝑎𝑎𝑎   

2𝑎𝑎
  (quadratic formula)  
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Chapter 15:  Oblique Triangles and Vectors   

sin 𝜃𝜃 = sin(180° − 𝜃𝜃) cos 𝜃𝜃 = cos(360° − 𝜃𝜃) tan 𝜃𝜃 = tan(180° + 𝜃𝜃) 

Law of Sines:   
𝑎𝑎

sin 𝐴𝐴
=  𝑏𝑏

sin 𝐵𝐵
=  𝑐𝑐

sin 𝐶𝐶
 

Law of Cosines: 𝑎𝑎2 =  𝑏𝑏2 + 𝑐𝑐2 − 2𝑏𝑏𝑏𝑏 cos 𝐴𝐴  cos A =  
𝑏𝑏2+𝑐𝑐2−𝑎𝑎2

2𝑏𝑏𝑏𝑏
 

   𝑏𝑏2 =  𝑎𝑎2 + 𝑐𝑐2 − 2𝑎𝑎𝑎𝑎 cos 𝐵𝐵  cos B =  
𝑎𝑎2+𝑐𝑐2−𝑏𝑏2

2𝑎𝑎𝑎𝑎
 

   𝑐𝑐2 =  𝑎𝑎2 + 𝑏𝑏2 − 2𝑎𝑎𝑎𝑎 cos 𝐶𝐶  cos C =  
𝑎𝑎2+𝑏𝑏2−𝑐𝑐2

2𝑎𝑎𝑎𝑎
 

 

Chapter 17:  Trigonometric Functions 

Sine wave as a function of an angle  𝑥𝑥: 𝑦𝑦 = a sin (𝑏𝑏𝑏𝑏 + 𝑐𝑐)  

amplitude = |a|  period = 
360°
𝑏𝑏

   or   2𝜋𝜋
𝑏𝑏

  frequency = 
𝑏𝑏

360°
     or    𝑏𝑏

2𝜋𝜋
 

phase angle =  𝑐𝑐  phase shift =  − 𝑐𝑐
𝑏𝑏

  

Sine wave as a function of time  𝑡𝑡:      𝑦𝑦 = a sin (𝜔𝜔𝜔𝜔 + 𝜙𝜙)  

amplitude = |a|  angular velocity = 𝜔𝜔   period = 
2𝜋𝜋
𝜔𝜔

 

frequency =  𝜔𝜔
2𝜋𝜋

  phase angle = 𝜙𝜙   phase shift =  −𝜙𝜙
𝜔𝜔

 

 

Cosine and Sine Curves Related: cos 𝜃𝜃 = sin(𝜃𝜃 + 90°)  

Sinusoidals as phasors:  

𝑎𝑎 𝑠𝑠𝑠𝑠𝑠𝑠(𝜔𝜔𝜔𝜔 + 𝜙𝜙)   is identified with   𝑎𝑎 ∠𝜙𝜙 ,    

𝑎𝑎 𝑐𝑐𝑐𝑐𝑐𝑐(𝜔𝜔𝜔𝜔 + 𝜙𝜙)   is identified with   𝑎𝑎 ∠(𝜙𝜙 + 90°) 
 
 
Chapter 18:  Trigonometric Identities and Equations 

csc 𝜃𝜃 =  1
sin 𝜃𝜃

 ,  sec 𝜃𝜃 = 
1

cos 𝜃𝜃
 ,  cot 𝜃𝜃 = 

1
tan 𝜃𝜃

   

tan 𝜃𝜃 = 
sin 𝜃𝜃
cos𝜃𝜃

 ,   cot 𝜃𝜃 = 
cos 𝜃𝜃
sin 𝜃𝜃

 

 
sin2𝜃𝜃 +  cos2𝜃𝜃 =  1,   tan2𝜃𝜃 +  1 =  sec2𝜃𝜃 , 1 +  cot2𝜃𝜃 =  csc2𝜃𝜃   
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Chapter 19: Ratio, Proportion, and Variation 

𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷𝐷 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉:    𝑦𝑦 = 𝑘𝑘𝑘𝑘     or 
𝑦𝑦2
𝑦𝑦1

= 𝑥𝑥2
𝑥𝑥1

    

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉:    𝑦𝑦 = 𝑘𝑘𝑥𝑥𝑛𝑛     or 
𝑦𝑦2
𝑦𝑦1

= (𝑥𝑥2)𝑛𝑛

(𝑥𝑥1)𝑛𝑛  

𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼𝐼 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉:    𝑦𝑦 = 
𝑘𝑘
𝑥𝑥

 or 
𝑦𝑦2
𝑦𝑦1

= 𝑥𝑥1
𝑥𝑥2

    

𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽𝐽 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉:    𝑦𝑦 = 𝑘𝑘𝑘𝑘𝑘𝑘 

 

Chapter 20:  Exponential and Logarithmic Functions 

Growth:       Decay:                Growth to an Upper Limit: 

 𝑦𝑦 = 𝑎𝑎𝑒𝑒𝑛𝑛𝑛𝑛    𝑦𝑦 = 𝑎𝑎𝑒𝑒−𝑛𝑛𝑛𝑛       𝑦𝑦 = 𝑎𝑎 (1 − 𝑒𝑒−𝑛𝑛𝑛𝑛) 

 
Exponential Form:     𝑦𝑦 = 𝑏𝑏𝑥𝑥  Logarithmic Form:     log𝑏𝑏 𝑦𝑦 = 𝑥𝑥 

 
Properties of logarithms (where  b, M, N > 0,  b ≠ 1,  and  p  is a real number): 

log𝑏𝑏 𝑀𝑀𝑀𝑀 = log𝑏𝑏 𝑀𝑀 + log𝑏𝑏 𝑁𝑁      log𝑏𝑏
𝑀𝑀
𝑁𝑁

= log𝑏𝑏 𝑀𝑀 − log𝑏𝑏 𝑁𝑁  

log𝑏𝑏 𝑀𝑀𝑝𝑝 = 𝑝𝑝 ∙ log𝑏𝑏 𝑀𝑀   log𝑏𝑏 1 = 0     log𝑏𝑏 𝑏𝑏 = 1  

log𝑏𝑏 𝑏𝑏𝑀𝑀 = 𝑀𝑀     𝑏𝑏log𝑏𝑏𝑀𝑀 = 𝑀𝑀     log𝑏𝑏 𝑎𝑎 =  log𝑎𝑎
log𝑏𝑏

 = 
ln𝑎𝑎
ln𝑏𝑏

 

 
Common logarithm:   log 𝑥𝑥 = log10 𝑥𝑥            
 
Natural logarithm:     ln 𝑥𝑥 = log𝑒𝑒 𝑥𝑥,   where   𝑒𝑒 ≈ 2.718 
 

Chapter 21:  Complex Numbers 

The Imaginary Unit and its Powers:    𝑗𝑗 = √−1   ,    𝑗𝑗2 = −1,    𝑗𝑗3 = −𝑗𝑗,    𝑗𝑗4 = 1,    𝑗𝑗5 = 𝑗𝑗,    … 

Complex Number in Rectangular Form: 𝑥𝑥 + 𝑗𝑗𝑗𝑗  𝑥𝑥 = real part, 𝑦𝑦 = imaginary part 

Complex Number in Polar Form:  𝑟𝑟 ∠𝜃𝜃  r = magnitude, 𝜃𝜃 = polar angle 

Polar to Rectangular Form:  𝑟𝑟 ∠𝜃𝜃 =  𝑟𝑟 cos 𝜃𝜃 + 𝑗𝑗 𝑟𝑟 sin θ 
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Rectangular to Polar Form:  𝑥𝑥 + 𝑗𝑗 𝑦𝑦 =  �𝑥𝑥2 + 𝑦𝑦2    ∠ tan−1 �𝑦𝑦
𝑥𝑥
�  

Complex current, voltage, and impedance: 

Given   𝑖𝑖 = 𝐼𝐼𝑚𝑚𝑚𝑚𝑚𝑚 sin(𝜔𝜔𝜔𝜔 + 𝜙𝜙) ,  𝐼𝐼 = 𝐼𝐼𝑒𝑒𝑒𝑒𝑒𝑒 ∠𝜙𝜙, where  𝐼𝐼𝑒𝑒𝑒𝑒𝑒𝑒 =   𝐼𝐼𝑚𝑚𝑚𝑚𝑚𝑚  

√2
  

Given   𝑣𝑣 = 𝑉𝑉𝑚𝑚𝑚𝑚𝑚𝑚 sin(𝜔𝜔𝜔𝜔 + 𝜙𝜙) ,  𝑉𝑉 = 𝑉𝑉𝑒𝑒𝑒𝑒𝑒𝑒 ∠𝜙𝜙, where  𝑉𝑉𝑒𝑒𝑒𝑒𝑒𝑒 =   𝑉𝑉𝑚𝑚𝑚𝑚𝑚𝑚  

√2
  

𝑍𝑍 = 𝑅𝑅 + 𝑗𝑗𝑗𝑗 = √𝑅𝑅2 + 𝑋𝑋2  ∠𝜙𝜙 ,  where  𝑋𝑋 = 𝑋𝑋𝐿𝐿 − 𝑋𝑋𝐶𝐶  and  𝜙𝜙 = tan−1 �𝑋𝑋𝑅𝑅� 

Ohm’s Law for AC circuits:  𝑉𝑉 =  𝑍𝑍 𝐼𝐼 

 
 
Chapter 22: Analytic Geometry 

Distance Formula: d = �(𝑥𝑥2 − 𝑥𝑥1)2 + (𝑦𝑦2 − 𝑦𝑦1)2 
 

𝑚𝑚 = 
𝑟𝑟𝑟𝑟𝑟𝑟𝑟𝑟
𝑟𝑟𝑟𝑟𝑟𝑟 =  𝑦𝑦2−𝑦𝑦1

𝑥𝑥2−𝑥𝑥1 
, where (𝑥𝑥1, 𝑦𝑦1) and (𝑥𝑥2, 𝑦𝑦2) are two distinct points on the line 

 
𝑚𝑚 = tan𝜃𝜃, where 𝜃𝜃 is the line’s angle of inclination 
 

𝜃𝜃 = �  tan−1 𝑚𝑚,                   if  𝑚𝑚 ≥ 0
tan−1 𝑚𝑚 + 180° ,    if 𝑚𝑚 < 0

,    where 𝑚𝑚 is the line’s slope 

 

Equation of Straight Line: 

• General Form:   𝐴𝐴𝐴𝐴 + 𝐵𝐵𝐵𝐵 + 𝐶𝐶 = 0 

• Slope-Intercept Form:  𝑦𝑦 = 𝑚𝑚𝑚𝑚 + 𝑏𝑏 

• Point-Slope Form:  𝑦𝑦 − 𝑦𝑦1  =  𝑚𝑚(𝑥𝑥 − 𝑥𝑥1) 

• Two-point Form:   
𝑦𝑦−𝑦𝑦1
𝑥𝑥−𝑥𝑥1

= 𝑦𝑦2−𝑦𝑦1
𝑥𝑥2−𝑥𝑥1

 


