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Differentiate each of the following

1. f (x) = lnx10

2. f (x) = cos (10x)

3. f (x) =
(
5x4 + 12x+ 3

)100
4. f (x) = ln

(√
x3 − x− 10

)
5. f (x) = sin

(
x3 − 2x

)
6. f (x) = cos

(π
2
x
)

7. f (x) =
√

x2 − 1

x2

8. f (x) =
1

5x2 − 6x+ 19

9. f (x) = ln
(
sin

(
1− x2

))
10. f (x) = cos

(
ln
(
1− x2

))

11. f (x) =
1

cos3 x

12. f (x) = sin3 x+ cos3 x

13. f (x) = (5− x)100

14. f (x) = (5− x)17

15. f (x) = cos
(
x4 + 3x2 + 1

)
16. f (x) =

√
1− x2

17. f (x) =
1

sinx

18. f (x) = ln3 (2x− 1)

19. Let g be a differentiable function with g (2) = 4 and g′ (2) = −3. Compute the exact value of f ′ (2) if f is
defined as

a) f (x) = 2g (x)− 3

b) f (x) = (g (x))3

c) f (x) = ln (g (x))

d) f (x) = cos (g (x))

e) f (x) =
1

(g (x))3

f) f (x) =
1

g (x)
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Answers

1.) f ′ (x) =
10

x
2.) f ′ (x) = −10 sin (10x) 3.) f ′ (x) = 100

(
12x+ 5x4 + 3

)99 (
20x3 + 12

)
4.) f ′ (x) =

3x2 − 1

2 (x3 − x− 10)
5.) f ′ (x) =

(
3x2 − 2

)
cos

(
x3 − 2x

)

6.) f ′ (x) = −π

2
sin

(π
2
x
)

7.) f ′ (x) =
x+

1

x3√
x2 − 1

x2

8.) f ′ (x) = − 10x− 6

(5x2 − 6x+ 19)2

9.) f (x) = −2x
cos

(
1− x2

)
sin (1− x2)

10.) f ′ (x) =
2x

1− x2
sin

(
ln
(
1− x2

))
11.) f ′ (x) =

3

cos4 x
sinx

12.) f ′ (x) = 3 cosx sin2 x− 3 cos2 x sinx 13.) f ′ (x) = −100 (5− x)99 = 100 (x− 5)99

14.) f ′ (x) = −17 (5− x)16 = −17 (x− 5)16 15.) f ′ (x) = −
(
4x3 + 6x

)
sin

(
x4 + 3x2 + 1

)
16.) f ′ (x) =

−x√
1− x2

17.) f ′ (x) = − cosx

sin2 x
18.) f ′ (x) =

6
(
ln2 (2x− 1)

)
2x− 1

19.) a) −6 b) −144 c) −3

4
d) 3 sin 4 e)

9

256
f)

3

16

For more documents like this, visit our page at https://teaching.martahidegkuti.com and click on Lecture Notes.
E-mail questions or comments to mhidegkuti@ccc.edu.
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