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Review for Trig Derivatives & Relative Extrema Test

     

Differentiate each function with respect to 

     

x.

1)  

  

f (

  

x) = tan

 

3

  

x3                                                                  

2)  

  

f (

  

x) = sec

   

x2                                                                  

3)  

  

f (

  

x) = csc

 

4

  

x3                                                                  

4)  

  

f (

  

x) = csc

   

x4                                                                  

5)  

  

f (

  

x) = cot

 

4

  

x
3                                                                  

6)  

  

f (

  

x) = sec

 

4

  

x3                                                                  

7)  

  

f (

  

x) = cos

   

x5                                                                  

8)  

  

f (

  

x) = cos

 

2

  

x4                                                                  

9)  

  

f (

  

x) = tan

 

3

  

x4                                                                  

10)  

  

f (

  

x) = cot

 

5

  

x
3                                                                  

11)  

  

f (

  

x) = tan

 

(sec

 

3

  

x2)                                                                  

12)  

  

f (

  

x) = csc

 

(tan

 

4

  

x3)                                                                  

13)  

  

f (

  

x) = cot

 

(tan

 

4

  

x2)                                                                  

14)  

  

f (

  

x) = sec

 

(cot

 

2

  

x4)                                                                  
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15)  

  

f (

  

x) = csc

 

(csc

 

3

  

x4)                                                                  

16)  

  

f (

  

x) = cot

 

(sin

   

x3)                                                                  

17)  

  

f (

  

x) = sec

 

(tan

 

2

  

x4)                                                                  

18)  

  

f (

  

x) = sin

 

(tan

 

4

  

x4)                                                                  

19)  

  

f (

  

x) = cos

 

(cos

 

3

  

x4)                                                                  

20)  

  

f (

  

x) = sin

 

(sin

 

5

  

x5)                                                                  

21)  

  

y = 

 

sin

 

4

  

x
3
 ⋅ (

 

5

  

x
5
 + 3)                                                                  

22)  

  

y = 

 

(

 

3

  

x4
 − 5)sin

 

4

  

x3                                                                  

23)  

  

y = 

 

(

 

4

  

x5
 + 5)sin

 

4

  

x4                                                                  

24)  

  

y = 

 

(

 

5

  

x4
 + 2)cos

 

2

  

x2                                                                  

25)  

  

y = 

  

−4

  

x4
 − 3

cos

 

3

  

x3
                                                                  

26)  

  

y = 

 

cos

 

5

  

x2

 

3

  

x3
 − 5

                                                                  

27)  

  

y = 

  

−3

  

x
5
 + 1

tan

 

2

  

x4
                                                                  

28)  

  

y = 

    

x2
 + 1

sin

   

x5
                                                                  

-2-



©7 d2M0j173L 4K1uTtKam qSRosfYtLwfabrjea HLeL0CC.O 4 dAVlbl8 Ar7ihglhdt9s8 urSeysBeErqvleod3.3 P WM8avduec uwDiptthn KIInbfWiineiWtseI RCLazlVcKu5lnuxs9.L Worksheet by Kuta Software LLC

     

For each problem, find all points of relative minima and maxima.

29)  

  

f (

  

x) = 

    

x2

2
 − 4

  

x + 2
30)  

  

f (

  

x) = 

   

x2
 − 4

  

x − 2

31)  

  

f (

  

x) = 

 

−2

  

x2
 − 16

  

x − 26 32)  

  

f (

  

x) = 

 

−

  

x4
 + 2

  

x2

33)  

  

f (

  

x) = 

 

−sec

 

(

   

x);  [

 

−

  

π, 

  

π]

34)  

  

f (

  

x) = 

 

(

  

3

  

x − 18)

 

2

3

-3-



©1 x2w0P1i38 uK1ultqaV kS6oEfgtBw9aerQef LLfLbCs.h 9 UAylsle OrOiTgghTtjs7 XrpevslehrCv4eed2.J q XMUardReV qwoitt0ho bIJnQfJiMnaittYeR NCZaol7cguilWuOsW.I Worksheet by Kuta Software LLC

     

-4-

Answers to Review for Trig Derivatives & Relative Extrema Test

1)  

  

f

 

' (

  

x) = 

  

sec

 

2

 

3

  

x3
 ⋅ 9

  

x2

          = 

 

9

  

x2
 ⋅ 

 

sec

 

2

 

3

  

x3

2)  

  

f

 

' (

  

x) = 

  

sec

   

x2
 ⋅ tan

   

x2
 ⋅ 2

  

x

          = 

 

2

  

xsec

   

x2
 ⋅ tan

   

x2

3)  

  

f

 

' (

  

x) = 

   

−csc

 

4

  

x3cot

 

4

  

x3
 ⋅ 12

  

x2

          = 

 

−12

  

x2csc

 

4

  

x3
 ⋅ cot

 

4

  

x3

4)  

  

f

 

'(

  

x) = 

   

−csc

   

x4cot

   

x4
 ⋅ 4

  

x3

          = 

 

−4

  

x3csc

   

x4
 ⋅ cot

   

x4

5)  

  

f

 

' (

  

x) = 

  

−

 

csc

 

2

 

4

  

x3
 ⋅ 12

  

x2

          = 

 

−12

  

x
2
 ⋅ 

 

csc

 

2

 

4

  

x
3

6)  

  

f

 

' (

  

x) = 

  

sec

 

4

  

x3
 ⋅ tan

 

4

  

x3
 ⋅ 12

  

x2

          = 

 

12

  

x2sec

 

4

  

x3
 ⋅ tan

 

4

  

x3

7)  

  

f

 

' (

  

x) = 

  

−sin

   

x
5
 ⋅ 5

  

x
4

          = 

 

−5

  

x
4sin

   

x
5

8)  

  

f

 

'(

  

x) = 

  

−sin

 

2

  

x
4
 ⋅ 8

  

x
3

          = 

 

−8

  

x
3sin

 

2

  

x
4

9)  

  

f

 

'(

  

x) = 

  

sec

 

2

 

3

  

x4
 ⋅ 12

  

x3

          = 

 

12

  

x3
 ⋅ 

 

sec

 

2

 

3

  

x4

10)  

  

f

 

' (

  

x) = 

  

−

 

csc

 

2

 

5

  

x3
 ⋅ 15

  

x2

          = 

 

−15

  

x2
 ⋅ 

 

csc

 

2

 

5

  

x3

11)  

  

f

 

' (

  

x) = 

  

sec

 

2

 

(sec

 

3

  

x2) ⋅ 

  

sec

 

3

  

x2
 ⋅ tan

 

3

  

x2
 ⋅ 6

  

x

          = 

 

6

  

x ⋅ 

 

sec

 

2

 

(sec

 

3

  

x2)sec

 

3

  

x2
 ⋅ tan

 

3

  

x2

12)  

  

f

 

' (

  

x) = 

   

−csc

 

(tan

 

4

  

x
3)cot

 

(tan

 

4

  

x
3) ⋅ 

  

sec

 

2

 

4

  

x
3
 ⋅ 12

  

x
2

          = 

 

−12

  

x2csc

 

(tan

 

4

  

x3) ⋅ cot

 

(tan

 

4

  

x3) ⋅ 

 

sec

 

2

 

4

  

x3

13)  

  

f

 

' (

  

x) = 

  

−

 

csc

 

2

 

(tan

 

4

  

x2) ⋅ 

  

sec

 

2

 

4

  

x2
 ⋅ 8

  

x

          = 

 

−8

  

x ⋅ 

 

csc

 

2

 

(tan

 

4

  

x2) ⋅ 

 

sec

 

2

 

4

  

x2

14)  

  

f

 

' (

  

x) = 

  

sec

 

(cot

 

2

  

x4) ⋅ tan

 

(cot

 

2

  

x4) ⋅ 

  

−

 

csc

 

2

 

2

  

x4
 ⋅ 8

  

x3

          = 

 

−8

  

x3sec

 

(cot

 

2

  

x4) ⋅ tan

 

(cot

 

2

  

x4) ⋅ 

 

csc

 

2

 

2

  

x4

15)  

  

f

 

' (

  

x) = 

   

−csc

 

(csc

 

3

  

x4)cot

 

(csc

 

3

  

x4) ⋅ 

   

−csc

 

3

  

x4cot

 

3

  

x4
 ⋅ 12

  

x3

          = 

 

12

  

x3csc

 

(csc

 

3

  

x4) ⋅ cot

 

(csc

 

3

  

x4) ⋅ csc

 

3

  

x4
 ⋅ cot

 

3

  

x4

16)  

  

f

 

' (

  

x) = 

  

−

 

csc

 

2

 

(sin

   

x3) ⋅ 

 

cos

   

x3
 ⋅ 3

  

x2

          = 

 

−3

  

x
2
 ⋅ 

 

csc

 

2

 

(sin

   

x
3)cos

   

x
3

17)  

  

f

 

' (

  

x) = 

  

sec

 

(tan

 

2

  

x4) ⋅ tan

 

(tan

 

2

  

x4) ⋅ 

  

sec

 

2

 

2

  

x4
 ⋅ 8

  

x3

          = 

 

8

  

x3sec

 

(tan

 

2

  

x4) ⋅ tan

 

(tan

 

2

  

x4) ⋅ 

 

sec

 

2

 

2

  

x4

18)  

  

f

 

' (

  

x) = 

 

cos

 

(tan

 

4

  

x4) ⋅ 

  

sec

 

2

 

4

  

x4
 ⋅ 16

  

x3

          = 

 

16

  

x3cos

 

(tan

 

4

  

x4) ⋅ 

 

sec

 

2

 

4

  

x4

19)  

  

f

 

'(

  

x) = 

  

−sin

 

(cos

 

3

  

x4) ⋅ 

  

−sin

 

3

  

x4
 ⋅ 12

  

x3

          = 

 

12

  

x3sin

 

(cos

 

3

  

x4) ⋅ sin

 

3

  

x4

20)  

  

f

 

' (

  

x) = 

 

cos

 

(sin

 

5

  

x5) ⋅ 

 

cos

 

5

  

x5
 ⋅ 25

  

x4

          = 

 

25

  

x4cos

 

(sin

 

5

  

x5) ⋅ cos

 

5

  

x5

21)  

         

dy

  

dx
 = 

  

sin

 

4

  

x3
 ⋅ 25

  

x4
 + 

 

(

 

5

  

x5
 + 3) ⋅ 

 

cos

 

4

  

x3
 ⋅ 12

  

x2

      = 

   

x2(

  

25

  

x2sin

 

4

  

x3
 + 

 

60

  

x5cos

 

4

  

x3
 + 

 

36cos

 

4

  

x3)

22)  

         

dy

  

dx
 = 

  

(

 

3

  

x4
 − 5) ⋅ 

 

cos

 

4

  

x3
 ⋅ 12

  

x2
 + 

 

sin

 

4

  

x3
 ⋅ 12

  

x3

      = 

 

12

  

x2(

  

3

  

x4cos

 

4

  

x3
 − 

 

5cos

 

4

  

x3
 + 

   

xsin

 

4

  

x3)

23)  

         

dy

  

dx
 = 

  

(

 

4

  

x5
 + 5) ⋅ 

 

cos

 

4

  

x4
 ⋅ 16

  

x3
 + 

 

sin

 

4

  

x4
 ⋅ 20

  

x4

      = 

 

4

  

x3(

  

16

  

x5cos

 

4

  

x4
 + 

 

20cos

 

4

  

x4
 + 

 

5

  

xsin

 

4

  

x4)

24)  

         

dy

  

dx
 = 

  

(

 

5

  

x4
 + 2) ⋅ 

  

−sin

 

2

  

x2
 ⋅ 4

  

x + 

 

cos

 

2

  

x2
 ⋅ 20

  

x3

      = 

 

4

  

x(

  

−5

  

x4sin

 

2

  

x2
 − 

 

2sin

 

2

  

x2
 + 

 

5

  

x2cos

 

2

  

x2)

25)  

         

dy

  

dx
 = 

   

cos

 

3

  

x3
 ⋅ −16

  

x3
 − 

  

(

 

−4

  

x4
 − 3) ⋅ 

  

−sin

 

3

  

x3
 ⋅ 9

  

x2

 

cos

 

2

 

3

  

x3

      = 

    

x2(

  

−16

  

xcos

 

3

  

x3
 − 

 

36

  

x4sin

 

3

  

x3
 − 

 

27sin

 

3

  

x3)

 

cos

 

2

 

3

  

x3
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26)  

         

dy

  

dx
 = 

   

(

 

3

  

x3
 − 5) ⋅ 

  

−sin

 

5

  

x2
 ⋅ 10

  

x − 

  

cos

 

5

  

x2
 ⋅ 9

  

x2

 

(

 

3

  

x3
 − 5)2

      = 

    

x(

  

−30

  

x3sin

 

5

  

x2
 + 

 

50sin

 

5

  

x2
 − 

 

9

  

xcos

 

5

  

x2)

 

(

 

3

  

x3
 − 5)2

27)  

         

dy

  

dx
 = 

   

tan

 

2

  

x4
 ⋅ −15

  

x4
 − 

  

(

 

−3

  

x5
 + 1) ⋅ 

  

sec

 

2

 

2

  

x4
 ⋅ 8

  

x3

 

tan

 

2

 

2

  

x4

      = 

    

x3(

  

−15

  

xtan

 

2

  

x4
 + 

 

24

  

x5
 ⋅ 

 

sec

 

2

 

2

  

x4
 − 

 

8 ⋅ 

 

sec

 

2

 

2

  

x4)

 

tan

 

2

 

2

  

x4

28)  

         

dy

  

dx
 = 

   

sin

   

x5
 ⋅ 2

  

x − 

  

(

   

x2
 + 1) ⋅ 

 

cos

   

x5
 ⋅ 5

  

x4

 

sin

 

2

   

x5

      = 

    

x(

  

2sin

   

x5
 − 

 

5

  

x5cos

   

x5
 − 

 

5

  

x3cos

   

x5)

 

sin

 

2

   

x
5

29)    Relative minimum: (4, −6)
  No relative maxima.

30)    Relative minimum: (2, −6)
  No relative maxima.

31)    No relative minima.

  Relative maximum: (−4, 6)
32)    Relative minimum: (0, 0)

  Relative maxima: (−1, 1), (1, 1)
33)    Relative minima: (−

  

π, 1), (

  

π, 1)
  Relative maximum: (0, −1)

34)    Relative minimum: (6, 0)
  No relative maxima.


