Calculus 1 Worksheet #16
Derivatives of Trigonometric Functions

Notes: Know the following theorems.

1. d(tand) _ secz[loﬂ 2. dcotl) _ —cchDoﬂ 3. dsec) seclle tanDoE 4. dlescl) —csclle cotDo@
dx dx dx dx dx dx dx

Examples:

1. y =tan5x 2. y =sechx 3. y =cot*3x 4. y =csc® 2x

y'=5sec’5x | y'=>5tandxsec5x y'=4[ —cot’3xcsc’ 3x](3)

y'=—-12cot®3xcsc? 3x

y'=3(csc’ 2x)[-csc2xcot 2x](2)

y'= —6(csc2 2x)cs<:3xcot3x

Use the quotient rule to prove the derivative of: [Hint: change into sin x and cos x and then take derivative]
1. tan X 2. cot x 3. sec X

4, csc X

Directions: Find dy/dx.

5.y = sec4x

6. y =tan3x — cot3x

7. y = cotbx + csc5x

8. y = csc’(2x)

9. y =tanx + cotx

10. y =4secx — 2cscx

11. y =3sec x(tan x)

12. y =sin x(tan x)

13.y =cot x(csc x)

14. y = cos x(cot x) 15. y:zcoSX 16. y:w
x+1 X

17. y= SIn X 18. y:iz 19, y = tan x
1-cosx COS X cosx—4

20. y= cot_x
1-sinXx

ANSWers:

1. sec’x 2. —csc? x 3. secxtan x

4, —cscxcot x 5. 4sec4xtan 4x

6. 3(sec2 3X + csc? 3x)

7. —5¢sc5x(csc5x +cot5x)

8. —6csc®(2x) cot(2x)

9. sec? x—csc® x

10. 2(2sec x tan x + csc X cot X)

11. 33ecx(tan2 X + sec? x)

12. sin x(1+sec® X)

13. —cscx(csc? X + cot? x)

14. —cos x(L+csc? x)

—2(xsIn X +sin X + €0S X)

15. .
(x+1)
16. xcosx2—3|nx 17 1 18. cosx+x5|n2x+23|nx
X cosx—-1 COS” X
19 sec X —4sec? x + tan xsin x 20 —CSC? X + CSC X + COt X COS X
' (cos x —4)? ' (1-sin x)?
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