
 

       PRECALCULUS          TRIG AND INVERSE TRIG FUNCTIONS 

 

 

𝒚 = 𝐬𝐢𝐧 𝒙  𝒚 = 𝐜𝐨𝐬 𝒙  𝒚 = 𝐭𝐚𝐧 𝒙 

    𝐃𝐨𝐦𝐚𝐢𝐧: (−∞, ∞)  or  − ∞ < 𝑥 < ∞ 
 

    𝐑𝐚𝐧𝐠𝐞: [ −1,1]  or  − 1 ≤ sin 𝑥 ≤ 1 
 

    𝐏𝐞𝐫𝐢𝐨𝐝: 2𝜋 
 

    𝐙𝐞𝐫𝐨𝐬: (𝑘𝜋, 0), where 𝑘 is an integer 
 

    𝐒𝐲𝐦𝐦𝐞𝐭𝐫𝐲: Odd Function 
 

    𝐆𝐞𝐧𝐞𝐫𝐚𝐥 𝐅𝐨𝐫𝐦: 𝑦 = 𝑎 sin(𝑏𝑥 − 𝑐) + 𝑑 
 

    𝐀𝐦𝐩𝐥𝐢𝐭𝐮𝐝𝐞: |𝑎|,   𝐏𝐞𝐫𝐢𝐨𝐝:
2𝜋

|𝑏|
,   𝐏𝐡𝐚𝐬𝐞 𝐒𝐡𝐢𝐟𝐭:

𝑐

𝑏
 

 

    𝐃𝐨𝐦𝐚𝐢𝐧: (−∞, ∞)  or  − ∞ < 𝑥 < ∞ 
 

    𝐑𝐚𝐧𝐠𝐞: [ −1,1]  or  − 1 ≤ sin 𝑥 ≤ 1 
 

    𝐏𝐞𝐫𝐢𝐨𝐝: 2𝜋 
 

    𝐙𝐞𝐫𝐨𝐬: (
𝑘𝜋

2
, 0) , where 𝑘 is an odd integer 

 

    𝐒𝐲𝐦𝐦𝐞𝐭𝐫𝐲: Even Function 
 

    𝐆𝐞𝐧𝐞𝐫𝐚𝐥 𝐅𝐨𝐫𝐦: 𝑦 = 𝑎 cos(𝑏𝑥 − 𝑐) + 𝑑 
 

    𝐀𝐦𝐩𝐥𝐢𝐭𝐮𝐝𝐞: |𝑎|,   𝐏𝐞𝐫𝐢𝐨𝐝:
2𝜋

|𝑏|
,   𝐏𝐡𝐚𝐬𝐞 𝐒𝐡𝐢𝐟𝐭:

𝑐

𝑏
 

 

    𝐃𝐨𝐦𝐚𝐢𝐧: {𝑥| 𝑥 ≠
𝜋

2
+ 𝑘𝜋, where 𝑘 is an integer } 

 

    𝐑𝐚𝐧𝐠𝐞: (−∞, ∞)  
 

    𝐕𝐞𝐫𝐭𝐢𝐜𝐚𝐥 𝐀𝐬𝐲𝐦𝐩𝐭𝐨𝐭𝐞𝐬: 𝑥 =
𝜋

2
+ 𝑘𝜋, 𝑘 an integer 

 

    𝐏𝐞𝐫𝐢𝐨𝐝: 𝜋 
 

    𝐙𝐞𝐫𝐨𝐬: (𝑘𝜋, 0), where 𝑘 is an integer 
 

    𝐒𝐲𝐦𝐦𝐞𝐭𝐫𝐲: Odd Function 
 

    𝐆𝐞𝐧𝐞𝐫𝐚𝐥 𝐅𝐨𝐫𝐦: 𝑦 = 𝑎 tan(𝑏𝑥 − 𝑐) + 𝑑 
 

    𝐀𝐦𝐩𝐥𝐢𝐭𝐮𝐝𝐞: |𝑎|,   𝐏𝐞𝐫𝐢𝐨𝐝:
𝜋

|𝑏|
,   𝐏𝐡𝐚𝐬𝐞 𝐒𝐡𝐢𝐟𝐭:

𝑐

𝑏
 

 
 

𝒚 = 𝐜𝐬𝐜 𝒙  𝒚 = 𝐬𝐞𝐜 𝒙  𝒚 = 𝐜𝐨𝐭 𝒙 

    𝐃𝐨𝐦𝐚𝐢𝐧: {𝑥| 𝑥 ≠ 𝑘𝜋, where 𝑘 is an integer } 
 

    𝐑𝐚𝐧𝐠𝐞: (−∞, −1] ∪ [1, ∞) 
 

    𝐕𝐞𝐫𝐭𝐢𝐜𝐚𝐥 𝐀𝐬𝐲𝐦𝐩𝐭𝐨𝐭𝐞𝐬: 𝑥 = 𝑘𝜋, 𝑘 an integer 
 

    𝐏𝐞𝐫𝐢𝐨𝐝: 2𝜋 
 

    𝐙𝐞𝐫𝐨𝐬: None 
 

    𝐒𝐲𝐦𝐦𝐞𝐭𝐫𝐲: Odd Function 
 

    𝐆𝐞𝐧𝐞𝐫𝐚𝐥 𝐅𝐨𝐫𝐦: 𝑦 = 𝑎 csc(𝑏𝑥 − 𝑐) + 𝑑 
 

    𝐀𝐦𝐩𝐥𝐢𝐭𝐮𝐝𝐞: |𝑎|,   𝐏𝐞𝐫𝐢𝐨𝐝:
2𝜋

|𝑏|
,   𝐏𝐡𝐚𝐬𝐞 𝐒𝐡𝐢𝐟𝐭:

𝑐

𝑏
 

 

    𝐃𝐨𝐦𝐚𝐢𝐧: {𝑥| 𝑥 ≠
𝜋

2
+ 𝑘𝜋, where 𝑘 is an integer } 

 

    𝐑𝐚𝐧𝐠𝐞: (−∞, −1] ∪ [1, ∞) 
 

    𝐕𝐞𝐫𝐭𝐢𝐜𝐚𝐥 𝐀𝐬𝐲𝐦𝐩𝐭𝐨𝐭𝐞𝐬: 𝑥 =
𝜋

2
+ 𝑘𝜋, 𝑘 an integer 

 

    𝐏𝐞𝐫𝐢𝐨𝐝: 2𝜋 
 

    𝐙𝐞𝐫𝐨𝐬: None 
 

    𝐒𝐲𝐦𝐦𝐞𝐭𝐫𝐲: Even Function 
 

    𝐆𝐞𝐧𝐞𝐫𝐚𝐥 𝐅𝐨𝐫𝐦: 𝑦 = 𝑎 sec(𝑏𝑥 − 𝑐) + 𝑑 
 

    𝐀𝐦𝐩𝐥𝐢𝐭𝐮𝐝𝐞: |𝑎|,   𝐏𝐞𝐫𝐢𝐨𝐝:
2𝜋

|𝑏|
,   𝐏𝐡𝐚𝐬𝐞 𝐒𝐡𝐢𝐟𝐭:

𝑐

𝑏
 

 

    𝐃𝐨𝐦𝐚𝐢𝐧: {𝑥| 𝑥 ≠ 𝑘𝜋, where 𝑘 is an integer } 
 

    𝐑𝐚𝐧𝐠𝐞: (−∞, ∞)  or  − ∞ < cot 𝑥 < ∞ 
 

    𝐕𝐞𝐫𝐭𝐢𝐜𝐚𝐥 𝐀𝐬𝐲𝐦𝐩𝐭𝐨𝐭𝐞𝐬: 𝑥 = 𝑘𝜋, 𝑘 an integer 
 

    𝐏𝐞𝐫𝐢𝐨𝐝: 𝜋 
 

    𝐙𝐞𝐫𝐨𝐬: (
𝑘𝜋

2
, 0) , where 𝑘 is an odd integer 

 

    𝐒𝐲𝐦𝐦𝐞𝐭𝐫𝐲: Odd Function 
 

    𝐆𝐞𝐧𝐞𝐫𝐚𝐥 𝐅𝐨𝐫𝐦: 𝑦 = 𝑎 cot(𝑏𝑥 − 𝑐) + 𝑑 
 

    𝐀𝐦𝐩𝐥𝐢𝐭𝐮𝐝𝐞: |𝑎|,   𝐏𝐞𝐫𝐢𝐨𝐝:
𝜋

|𝑏|
,   𝐏𝐡𝐚𝐬𝐞 𝐒𝐡𝐢𝐟𝐭:

𝑐

𝑏
 

 
 

INVERSE TRIG DEFINITION 

 

INVERSE TRIG: CANCELLATION PROPERTIES 

 

    𝑦 = sin−1 𝑥  is equivalent to sin 𝑦 = 𝑥 
 

    𝑦 = cos−1 𝑥  is equivalent to cos 𝑦 = 𝑥 
 

    𝑦 = tan−1 𝑥  is equivalent to tan 𝑦 = 𝑥 
 

 

  sin(sin−1 𝑥) = 𝑥 for − 1 ≤ 𝑥 ≤ 1 
 

  sin−1(sin 𝑥) = 𝑥 for −
𝜋

2
≤ 𝑥 ≤

𝜋

2
 

 

  cos(cos−1 𝑥) = 𝑥 for − 1 ≤ 𝑥 ≤ 1 
 
  cos−1(cos 𝑥) = 𝑥 for 0 ≤ 𝑥 ≤ 𝜋  

 

  tan(tan−1 𝑥) = 𝑥 for all 𝑥. 
 

  tan−1(tan 𝑥) = 𝑥 for −
𝜋

2
< 𝑥 <

𝜋

2
 

 

INVERSE TRIG FUNCTIONS: DOMAIN AND RANGE  
 

 
 FUNCTION DOMAIN RANGE 

 

𝑦 = sin−1 𝑥 = arcsin 𝑥 
 

−1 ≤ 𝑥 ≤ 1 −
𝜋

2
≤ sin−1 𝑥 ≤

𝜋

2
 

 

 

𝑦 = cos−1 𝑥 = arccos 𝑥 
 

 

−1 ≤ 𝑥 ≤ 1 
 

0 ≤ cos−1 𝑥 ≤ 𝜋 
 

 

𝑦 = tan−1 𝑥 = arctan 𝑥 
 

−∞ ≤ 𝑥 ≤ ∞ −
𝜋

2
< tan−1 𝑥 <

𝜋

2
 

 
 

𝑦 = cot−1 𝑥 = arccot 𝑥 
 

 

−∞ ≤ 𝑥 ≤ ∞ 
 

 

0 < cot−1 𝑥 < 𝜋 
 

 

 

 

 

𝑦 = cos 𝑥 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝑦 = sin 𝑥 



 

       PRECALCULUS                    TRIGONOMETRY FORMULAS 

 

 

RIGHT TRIANGLE TRIG.  CIRCLE ANGLE TRIG.  THE UNIT CIRCLE 
 

 
 

 
 

       sin 𝜃 =
Opp

Hyp
       csc 𝜃 =

Hyp

Opp
 

 

       cos 𝜃 =
Adj

Hyp
       sec 𝜃 =

Hyp

Adj
 

 

       tan 𝜃 =
Opp

Adj
       cot 𝜃 =

Adj

Opp
 

 

  
 
 
 

 
 

 
 
 

 
 
 
 
 
 
 
 
 
 

sin 𝜃 =
𝑦

𝑟
           csc 𝜃 =

𝑟

𝑦
 

 

cos 𝜃 =
𝑥

𝑟
           sec 𝜃 =

𝑟

𝑥
 

 

tan 𝜃 =
𝑦

𝑥
           cot 𝜃 =

𝑥

𝑦
 

 

 
 

  
 
 
 
 

 
 
 

 

 

PYTHAGOREAN THEOREM 
 

𝑥2 + 𝑦2 = 𝑟2 
 

OR 
 

(Opp)2 + (Adj)2 = (Hyp)2 
 

PYTHAGOREAN IDENTITIES  QUOTIENT IDENTITIES  RECIPROCAL IDENTITIES  EVEN/ODD IDENTITIES 
 

sin2 𝜃 + cos2 𝜃 = 1 
 

tan2 𝜃 + 1 = sec2 𝜃 
 

1 + cot2 𝜃 = csc2 𝜃 
 

 
 

    tan𝜃 =
sin 𝜃

cos 𝜃
 

 
 

    cot 𝜃 =
cos 𝜃

sin 𝜃
 

 

   sec 𝜃 =
1

cos 𝜃
 

 

   csc 𝜃 =
1

sin 𝜃
 

 

   cot 𝜃 =
1

tan 𝜃
 

 

   cos 𝜃 =
1

sec 𝜃
 

 

   sin 𝜃 =
1

csc 𝜃
 

 

   tan𝜃 =
1

cos 𝜃
 

 

 

EVEN 
 

cos(−𝜃) = cos 𝜃 
 

sec(−𝜃) = sec 𝜃 
 

 

 

ODD 
 

sin(−𝜃) = − sin 𝜃 
 

csc(−𝜃) = − csc 𝜃 
 

tan(−𝜃) = − tan 𝜃 
 

cot(−𝜃) = − cot 𝜃 
 

  

DOUBLE ANGLE IDENTITIES HALF ANGLE IDENTITIES 
 

     sin(2𝜃) = 2 sin 𝜃 cos 𝜃 
 

     cos(2𝜃) = cos2 𝜃 − sin2 𝜃 
                       = 2 cos2 𝜃 − 1 
                       = 1 − 2 sin2 𝜃 
 

     tan(2𝜃) =
2 tan 𝜃

1 − tan2 𝜃
 

 

 

     sin2 𝜃 =
1

2
(1 − cos(2𝜃)) 

 

     cos2 𝜃 =
1

2
(1 + cos(2𝜃)) 

 

     tan2 𝜃 =
1 − cos(2𝜃)

1 + cos(2𝜃)
 

 

 
 

RADIANS ↔ DEGREES SUM/DIFFERENCE IDENTITIES 
 
𝐃𝐞𝐠𝐫𝐞𝐞𝐬 → 𝐑𝐚𝐝𝐢𝐚𝐧𝐬 

 

×  by 
𝜋

180°
 

 
𝐑𝐚𝐝𝐢𝐚𝐧𝐬 → 𝐃𝐞𝐠𝐫𝐞𝐞𝐬 

 

×  by 
180°

𝜋
 

 

   sin(𝛼 ± 𝛽) = sin 𝛼 cos 𝛽 ± cos𝛼 sin 𝛽 
 

   cos(𝛼 ± 𝛽) = cos 𝛼 cos 𝛽 ∓ sin 𝛼 sin 𝛽 
 

   tan(𝛼 ± 𝛽) =
tan𝛼 ± tan𝛽

1 ∓ tan𝛼 tan𝛽
 

 
    

PERIODIC IDENTITIES 

 PRODUCT TO SUM FORMULAS 

 SUM TO PRODUCT FORMULAS 

 

    If 𝑛 is an integer 
 

    sin(𝜃 + 2𝜋𝑛) = sin 𝜃 
 

    cos(𝜃 + 2𝜋𝑛) = cos 𝜃 
 

    tan(𝜃 + 𝜋𝑛) = tan 𝜃 

 

 
 

    csc(𝜃 + 2𝜋𝑛) = csc 𝜃 
 

    sec(𝜃 + 2𝜋𝑛) = sec 𝜃 
 

    cot(𝜃 + 𝜋𝑛) = cot 𝜃 
 

 

   sin𝛼 sin 𝛽 =
1

2
[cos(𝛼 − 𝛽) − cos(𝛼 + 𝛽)] 

 

   cos 𝛼 cos𝛽 =
1

2
[cos(𝛼 − 𝛽) + cos(𝛼 + 𝛽)] 

 

   sin𝛼 cos𝛽 =
1

2
[sin(𝛼 + 𝛽) + sin(𝛼 − 𝛽)] 

 

   cos 𝛼 sin 𝛽 =
1

2
[sin(𝛼 + 𝛽) − sin(𝛼 − 𝛽)] 

 

 

  sin𝛼 + sin 𝛽 = 2 sin (
𝛼 + 𝛽

2
) cos (

𝛼 − 𝛽

2
) 

 

  sin𝛼 − sin 𝛽 = 2 cos (
𝛼 + 𝛽

2
) sin (

𝛼 − 𝛽

2
) 

 

  cos 𝛼 + cos 𝛽 = 2 cos (
𝛼 + 𝛽

2
) cos (

𝛼 − 𝛽

2
) 

 

  cos 𝛼 − cos 𝛽 = −2 sin (
𝛼 + 𝛽

2
) sin (

𝛼 − 𝛽

2
) 

 

 

COFUNCTION IDENTITIES 

 

     sin (
𝜋

2
− 𝜃) = cos 𝜃 

 

     sec (
𝜋

2
− 𝜃) = csc 𝜃 

 

     tan (
𝜋

2
− 𝜃) = cot 𝜃 

 

 

     cos (
𝜋

2
− 𝜃) = sin 𝜃 

 

     csc (
𝜋

2
− 𝜃) = sec 𝜃 

 

     cot (
𝜋

2
− 𝜃) = tan 𝜃 

 

 

REFERENCE ANGLES 

 

 The reference angle for 𝜃 is acute angle 𝜃′ formed by the terminal side of 𝜃 and the 𝑥-axis. 
 

 

LAW OF SINES 

 LAW OF COSINES 

 
 
 

sin 𝐴

𝑎
=
sin 𝐵

𝑏
=
sin 𝐶

𝑐
 

 

    𝑎2 = 𝑏2 + 𝑐2 − 2𝑏𝑐 cos𝐴 
 

    𝑏2 = 𝑎2 + 𝑐2 − 2𝑎𝑐 cos 𝐵 
 

    𝑐2 = 𝑎2 + 𝑏2 − 2𝑎𝑏 cos 𝐶  
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𝑥 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

𝜋

4
 

4𝜋

3
 

𝜋

2
 

𝜋

3
 

𝜋

6
 

3𝜋

4
 

2𝜋

3
 

7𝜋

4
 5𝜋

4
 

5𝜋

3
 

5𝜋

6
 

11𝜋

6
 7𝜋

6
 

3𝜋

2
 

0, 2𝜋 𝜋 
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𝜃  𝜃′ = 𝜃 
 

 Quadrant I 

𝑦 

𝑥 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

𝜃  

𝜃′ = 𝜋 − 𝜃  

𝜃′ = 180° − 𝜃 
 

 Quadrant II 

𝑦 

𝑥 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

𝜃  

𝜃′ = 𝜃 − 𝜋  

𝜃′ = 𝜃 − 180° 
 

 Quadrant III 

𝑦 

𝑥 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

𝜃  

𝜃′ = 2𝜋 − 𝜃 

𝜃′ = 360° − 𝜃 
 

 Quadrant IV 


