AP CALCULUS
INVERSE FUNCTION REVIEW

1. False.

f(z) = —sinz
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o f T € 23
o f'(x)=0 when z =0
. T T , .
Since f/(z) > 0 on (—5,0) and f'(x) <0 on (0, 5) f is not one-to-one.
2. True.

e® can never be zero.

3. False.

In 10 is a constant and its derivative is zero.

4. False.
cos—! x is the inverse of the cosine function, not .
CoS T
5. True.
1 1 1 1
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6. et =5
Ine* =1Inb
z=1Inb

7. logge® =1
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8. Inz™ =2
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r=e€

9. x =tan"'4
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17. f(z) = a4 (nz)"
= —Inz+(Inz)™*
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19. Point

Given as (0,1n 2)
Slope

dy _ ew+2€2z
dr — e* +e2

Equation of tangent

y—ln2:g(9:—0)

dy

du (0,ln 2)
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20. Point

21.

22.

23.

Given as (e, €)
Slope

d 1 d
—y:szrlnx—) i =2
dzx T dzx (e,6)

Equation of tangent

y—e=2(x—e)

dy 1
el [2111(x+4)]3v+4

2In(z +4)
r+4

d
Now, the tangent will be horizontal when d—y =0.
x

2In(x +4)

=0 when 2In(z+4) =0 — =z =-3
r+4

Whenz = -3 — y=0
Therefore, at the point (—3,0) the tangent will be horizontal.

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

d
The slope of the tangent from the derivative is d—y =e".
x

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

”’—1—> =—In4 — _1
6—4 €r = n y_4

1 1 1
Therefore the point is (— In4, 4) and the equation of the tangent is y — i~ 1 (x 4+ In4).

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

d
The slope of the tangent from the derivative is Y _ e,

dx

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

er—0 e*

z—0 z
We can now find points by setting these two expressions equal.

xT ew
efr=— — =1 — y=e
x

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 tangentis y — e = e(x — 1).



24. Bacteria in 3 hours

25.
26.

27.

28.

29.

30.

31.

32.

33.

Y= yoekt

For y = 9000 and y, = 1000 and ¢t =2 — k =1n3.

Now, y = 1000¢("3)
Fort =3 — y = 27000
Therefore in 3 hours there will be 27000 bacteria.

Doubling time

In2 In2
Using the doubling time formula ¢ = HT we gett = ln— ~ .631.
n

Therefore the doubling time is about .631 hours.
f(x)=g'(e") e
fl(a) = g'(x) e?@

g'(Inz)
X

Fi()=g'(w) + =

Pa) = @) (299 (V) () + o

e
0= gy o) = L
1) =~

£ has an inverse because f'(z) <0V z in f.
R =r

f has an inverse because f/'(z) >0V z in f.

f(z) =52*+ 322+ 1

f has an inverse because f/(z) > 0V z in f.
Lety = f(x)

z+3

z—6
zy—6y =243

6y + 3
xTr =
y—1

_ _ 6y +3
fHy) = =

6z +3
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34. Lety = f(x)

y:e?)m—4
Iny=3zx—4
4+Iny
r=—">=
3
_ 4+ Iny
f 1(3/) = 3
_ 4+ Inx
[ (@)=



