
3/05/08 Answers to today’s in-class work Math 102

Find the derivatives of the following functions.
Remember that you can verify your answers by graphing.

1. f(x) = sec(x)
f ′(x) = tan(x) sec(x)

2. f(x) =
√

x cos(x)

f ′(x) =
cos(x)

2
√

x
−
√

x sin(x)

3. f(x) =
3 ln(x)

ex

f ′(x) =

3

(
1

x
− ln(x)

)
ex

4. f(x) =
4

(x3 + 25x)3

f ′(x) = −12(3x2 + 25)

(x3 + 25x)4
.

5. f(x) =
x ln(x)− x

5

f ′(x) =
1

5
ln(x)

6. f(x) =
cot(x)

3ex

f ′(x) =
− csc2(x)− cot(x)

3ex

7. f(x) = ex csc(x)(x2 + 1)

f ′(x) = ex[(x2 + 1) csc(x)(1− cot(x)) + 2x csc(x)]
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8. f(x) =
x cos(x)

ln(x)

f ′(x) =
ln(x) cos(x)− x ln(x) sin(x)− cos(x)

(ln(x))2

9. f(x) = ex3 sin(x)

f ′(x) = ex3 sin(x)[x3 cos(x) + 3x2 sin(x)]

10. f(x) =
(x3 + 5x)100

ln(x)

f ′(x) =
(x3 + 5x)99(ln(x)(300x2 + 500)− x2 − 5)

(ln(x))2

11. f(x) = sec(x3)

f ′(x) = 3x2 sec(x3) tan(x3)

12. f(x) =

√
cos(x4 − 7

x
)

f ′(x) = −1

2

(
cos(x4 − 7

x
)

)−1/2

· sin(x4 − 7

x
)(4x3 + 7x−2)

13. f(x) = ln

(
x3

ex

)
f ′(x) =

3

x
− 1

14. f(x) = tan(x4) sec4(x)

f ′(x) = 4 sec4(x)
(
tan(x4) tan(x) + x3 sec2(x4)

)
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15. f(x) = cos

(
1

(x2 − 5x)4

)

f ′(x) =

4(2x− 5) sin

(
1

(x2 − 5x)4

)
(x2 − 5x)5

16. f(x) =
ln(x7)

cos(ex)

f ′(x) =

7 cos(ex)

x
+ ex ln(x7) sin(ex)

cos2(ex)

17. f(x) = etan(ln(x))

f ′(x) = etan(ln(x)) · sec2(ln(x)) · 1

x

18. f(x) = x1/3 sin(x) sec(x)

f ′(x) = x1/3(tan(x))2 + x1/3 +
1

3
x−2/3 tan(x)
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