
AP CALCULUS
INVERSE FUNCTION REVIEW

1. False.

f ′(x) = − sinx

• f ′ ∃ ∀ x ∈
[
−π
2
,
π

2

]
• f ′(x) = 0 when x = 0

Since f ′(x) > 0 on
(
−π
2
, 0
)

and f ′(x) < 0 on
(
0,
π

2

)
f is not one-to-one.

2. True.

ex can never be zero.

3. False.

ln 10 is a constant and its derivative is zero.

4. False.

cos−1 x is the inverse of the cosine function, not
1

cosx
.

5. True.

d

dx
log8 x =

1

x ln 8
=

1

x ln 23
=

1

(3 ln 2)x

6. ex = 5

ln ex = ln 5

x = ln 5

7. log10 e
x = 1

101 = ex

ln 10 = ln ex

x = ln 10

8. lnxπ = 2

e2 = xπ

ln e2 = lnxπ

2 = π lnx

2

π
= lnx

x = e2/π

9. x = tan−1 4
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10.
dy

dx
=

2x− 1

(x2 − x) ln 10

or

dy

dx
=

(2x− 1) log10 e

(x2 − x)

11. y =
(√

2
)x

ln y = ln
(√

2
)x

ln y = x ln
√
2

1

y

dy

dx
= ln

√
2

dy

dx
= y ln

√
2

dy

dx
=
(√

2
)x

ln
√
2

12. f ′(x) = (ecx)(c cosx+ sinx) + (c sinx− cosx)cecx

= ecx(c cosx+ sinx+ c2 sinx− c cosx)

= ecx(sinx+ c2 sinx)

= ecx(sinx)(1 + c2)

13. g′(x) =
2 secx secx tanx

sec2 x

= 2 tanx

14. y = xex
−1

dy

dx
= (x)

(
−ex−1

x−2
)
+
(
ex

−1
)
(1)

=
xex

−1 − ex−1

x

=
e1/x(x− 1)

x

15. f ′(x) =
(
7
√
2x
)[1

2
(2x)−1/2(2)

]
ln 7

=
7
√
2x ln 7√
2x
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16. y = ee
x

ln y = ln ee
x

ln y = ex ln e

1

y

dy

dx
= ex

dy

dx
= yex

dy

dx
= ee

x

ex

dy

dx
= ee

x+x

17. f(x) = lnx−1 + (lnx)
−1

= − lnx+ (lnx)
−1

f ′(x) = − 1

x
− (lnx)

−2 1

x

= − 1

x
− 1

x ln2 x

=
− ln2 x− 1

x ln2 x

18.
dy

dx
=

(x+ 1)(1)− (x− 1)(1)

(x+ 1)2√
1−

(
x− 1

x+ 1

)2

=
1

|x+ 1|
√
x

19. Point

Given as (0, ln 2)

Slope

dy

dx
=
ex + 2e2x

ex + e2x
−→ dy

dx

∣∣∣∣
(0,ln 2)

=
3

2

Equation of tangent

y − ln 2 =
3

2
(x− 0)
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20. Point

Given as (e, e)

Slope

dy

dx
= x

1

x
+ lnx −→ dy

dx

∣∣∣∣
(e,e)

= 2

Equation of tangent

y − e = 2(x− e)

21.
dy

dx
= [2 ln(x+ 4)]

1

x+ 4

=
2 ln(x+ 4)

x+ 4

Now, the tangent will be horizontal when
dy

dx
= 0.

2 ln(x+ 4)

x+ 4
= 0 when 2 ln(x+ 4) = 0 −→ x = −3

When x = −3 −→ y = 0

Therefore, at the point (−3, 0) the tangent will be horizontal.

22. The slope of the tangent from the given line is
1

4
.

The slope of the tangent from the derivative is
dy

dx
= ex.

To find the point, we will set the two expressions for the slope of the tangent equal.

ex =
1

4
−→ x = − ln 4 −→ y =

1

4

Therefore the point is
(
− ln 4,

1

4

)
and the equation of the tangent is y − 1

4
=

1

4
(x+ ln 4).

23. To solve this problem we need two expressions for the slope of the tangent.

The slope of the tangent from the derivative is
dy

dx
= ex.

Since any point on the curve can be written (x, ex) we can find another expression for the slope of the tangent by
writing the slope of the line through (x, ex) and (0, 0) . . . since the required tangent also passes through the origin.

m =
ex − 0

x− 0
=
ex

x

We can now find points by setting these two expressions equal.

ex =
ex

x
−→ x = 1 −→ y = e.

Therefore the point is (1, e) which means the slope of the tangent is e (from the value of the derivative at x = 1)
and the equation of the tangent is y − e = e(x− 1).
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24. Bacteria in 3 hours

y = yoe
kt

For y = 9000 and yo = 1000 and t = 2 −→ k = ln 3.

Now, y = 1000et(ln 3)

For t = 3 −→ y = 27000

Therefore in 3 hours there will be 27000 bacteria.

Doubling time

Using the doubling time formula t =
ln 2

k
we get t =

ln 2

ln 3
≈ .631.

Therefore the doubling time is about .631 hours.

25. f ′(x) = g′(ex) ex

26. f ′(x) = g′(x) eg(x)

27. f ′(x) = g′(lnx)
1

x
=
g′(lnx)

x

28. f ′(x) = (x)
(
eg(
√
x)
)
(g′(
√
x))

(
1

2
√
x

)
+ eg(

√
x)

29. f ′(x) =
1

g(ex)
· g′(ex) ex =

g′(ex) ex

g(ex)

30. f ′(x) = − 10

(3x− 1)2

f has an inverse because f ′(x) ≤ 0 ∀ x in f .

31. f ′(x) =
1

2
√
x− 4

f has an inverse because f ′(x) ≥ 0 ∀ x in f .

32. f ′(x) = 5x4 + 3x2 + 1

f has an inverse because f ′(x) ≥ 0 ∀ x in f .

33. Let y = f(x)

y =
x+ 3

x− 6

xy − 6y = x+ 3

x =
6y + 3

y − 1

f−1(y) =
6y + 3

y − 1

f−1(x) =
6x+ 3

x− 1
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34. Let y = f(x)

y = e3x−4

ln y = 3x− 4

x =
4 + ln y

3

f−1(y) =
4 + ln y

3

f−1(x) =
4 + lnx

3
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