
Precalculus Summary Sheet 

Definition of Six Trig Functions 
Right triangle definitions where 0 < 𝜃 < 𝜋/2 
 
 
 
 
 
 
 

sin 𝜃 =
𝑜𝑝𝑝

ℎ𝑦𝑝
          cos 𝜃 =

𝑎𝑑𝑗

ℎ𝑦𝑝
              tan 𝜃 =

𝑜𝑝𝑝

𝑎𝑑𝑗
 

 

csc 𝜃 =
ℎ𝑦𝑝

𝑜𝑝𝑝
         sec 𝜃 =

ℎ𝑦𝑝

𝑎𝑑𝑗
               cot 𝜃 =

𝑎𝑑𝑗

𝑜𝑝𝑝
 

 
 
Circular function definitions where 𝜽 is any angle 

                                                 

sin 𝜃 =
𝑦

𝑟
    csc 𝜃 =

𝑟

𝑦
 

 

cos 𝜃 =
𝑥

𝑟
    sec 𝜃 =

𝑟

𝑥
 

 

tan 𝜃 =
𝑦

𝑥
    cot 𝜃 =

𝑥

𝑦
 

Unit Circle Values 

Law of Sines: 
𝑎

sin 𝐴
=

𝑏

sin 𝐵
=

𝑐

sin 𝐶
            Law of Cosines Corollary: cos 𝐴 =

𝑏2+𝑐2−𝑎2

2𝑏𝑐
 

 
 
Law of Cosines: 𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 ∙ cos 𝐴  ,  𝑏2 = 𝑎2 + 𝑐2 − 2𝑎𝑐 ∙ cos 𝐵,  

                             𝑐2 = 𝑎2 + 𝑏2 − 2𝑎𝑏 ∙ cos 𝐶 
 

Area of a triangle:  
1

2
𝑎𝑐 ∙ sin 𝐵,   

1

2
𝑏𝑐 ∙ 𝑠𝑖𝑛 𝐴,   

1

2
𝑎𝑏 ∙ sin 𝐶 ,  or    √𝑠(𝑠 − 𝑎)(𝑠 − 𝑏)(𝑠 − 𝑐) where 𝑠 =

𝑎+𝑏+𝑐

2
 

 
Radian Measure 

  𝜃 𝑖𝑛 𝑟𝑎𝑑𝑖𝑎𝑛𝑠  
 
Arc length (s) = 𝜃 ∙ 𝑟               

Area of a circular sector = 
1

2
𝑟2𝜃 

𝜋 = 180°  
 

 

Polar to Rectangular 
 𝑥 = rcos 𝜃 , 𝑦 = rsin 𝜃 
 
Rectangular to Polar 

 𝑟 = √𝑥2 + 𝑦2 
𝜃 = tan−1(𝑦/𝑥)           𝑤ℎ𝑒𝑛 𝑥 > 0  
𝜃 = tan−1(𝑦/𝑥) + 𝜋   𝑤ℎ𝑒𝑛 𝑥 < 0  

Special Right Triangles 



Reciprocal Identities 

sin 𝑥 =
1

csc 𝑥
          cos 𝑥 =

1

sec 𝑥
            tan 𝑥 =

1

cot 𝑥
 

 

csc 𝑥 =
1

sin 𝑥
          sec 𝑥 =

1

cos 𝑥
            cot 𝑥 =

1

tan 𝑥
 

 
Tangent and Cotangent Identities 

tan 𝑥 =
sin 𝑥

cos 𝑥
             cot 𝑥 =

cos 𝑥

sin 𝑥
 

 
Pythagorean Identities 
sin2 𝑥 + cos2 𝑥 = 1  
1 + tan2 𝑥 = sec2 𝑥               1 + cot2 𝑥 = csc2 𝑥 
 
Cofunction Identities 

𝑠𝑖𝑛 (
𝜋

2
− 𝑥) = cos 𝑥                𝑐𝑜𝑠 (

𝜋

2
− 𝑥) = sin 𝑥 

𝑡𝑎𝑛 (
𝜋

2
− 𝑥) = cot 𝑥                𝑐𝑜𝑡 (

𝜋

2
− 𝑥) = tan 𝑥 

𝑐𝑠𝑐 (
𝜋

2
− 𝑥) = sec 𝑥                𝑠𝑒𝑐 (

𝜋

2
− 𝑥) = csc 𝑥 

 
Even-Odd Identities 
sin(−𝑥) = − sin 𝑥 , cos(−𝑥) = cos 𝑥 , tan(−𝑥) = − tan 𝑥 

Double-Angle Formulas 
sin 2𝑢 = 2sin 𝑢 cos 𝑢  
cos 2𝑢 = cos2 𝑢 − sin2 𝑢  
             = cos2 𝑢 − 1 
             = 1 − 2 sin2 𝑢  

tan 2𝑢 =
2 tan 𝑢

1−tan2 𝑢
  

 
Power-Reducing/Half-Angle Formulas 

sin2 𝑢 =
1−cos 2𝑢

2
                 sin

𝑢

2
= ±√

1−cos 𝑢

2
 

𝑐𝑜𝑠2 𝑢 =
1+cos 2𝑢

2
                cos

𝑢

2
= ±√

1+cos 𝑢

2
 

tan2 𝑢 =
1−cos 2𝑢

1+cos 2𝑢
                tan

𝑢

2
= ±√

1−cos 𝑢

1+cos 𝑢
 

 
Sum and Difference Formulas 
sin(𝑢 ± 𝑣) = sin 𝑢 cos 𝑣 ± cos 𝑢 sin 𝑣  
cos(𝑢 ± 𝑣) = cos 𝑢 cos 𝑣 ∓ sin 𝑢 sin 𝑣  

tan(𝑢 ± 𝑣) =
tan 𝑢±tan 𝑣

1∓tan 𝑢 tan 𝑣
  

Graphs of Trig Functions 

𝑓(𝑥) = sin 𝑥  
 
Domain: (−∞, ∞) 
 
Range: [−1, 1] 

𝑓(𝑥) = csc 𝑥  
 
Domain:  
{𝑥|𝑥 ≠ 𝑛𝜋} where n is an integer 
 
Range: (−∞, −1] ∪ [1, ∞) 

𝑓(𝑥) = cos 𝑥  
 
Domain: (−∞, ∞) 
 
Range: [−1, 1] 

𝑓(𝑥) = sec 𝑥  
 
Domain:  
{𝑥|𝑥 ≠

𝜋

2
+ 𝑛𝜋} where n is an integer 

 
Range: (−∞, −1] ∪ [1, ∞) 

𝑓(𝑥) = tan 𝑥  
 
Domain: {𝑥|𝑥 ≠

𝜋

2
+ 𝑛𝜋} 

where n is an integer 
 
Range: all reals 

𝑓(𝑥) = cot 𝑥  
 
Domain: {𝑥|𝑥 ≠ 𝑛𝜋} 
where n is an integer 
 
Range: all reals 

Quadratic Formula: 𝑥 =
−𝑏±√𝑏2−4𝑎𝑐

2𝑎
 

 for 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 

Compounding Interest 

Periodic: 𝐴 = 𝑃 (1 +
𝑟

𝑛
)

𝑛𝑡
 

Continuous: 𝐴 = 𝑃𝑒𝑟𝑡 
 

 


