AP CALCULUS
MAXIMUM AND MINIMUM FUNCTION VALUES

1. a — absolute minimum
b — relative maximum
¢ — relative minimum
d — relative maximum
e — relative minimum
f — relative maximum
g — relative minimum
h — absolute maximum

2. No relative extrema.
Absolute minimum of —1 at x = —1
No absolute maximum.

3. No relative extrema.
No absolute extrema.

4. No relative extrema.
Absolute maximum of 1 at z = 0.
Absolute minimum of 0 at x = 1.

5. Absolute maximum of 1 at z = 0.
Absolute minimum of —3 at x = —2.
No relative minimum at x = 1 since f does not exist to the right of x = 1.

6. No extrema.

7. Absolute maximum of 1 at x = g and x = 73?7
.. 3T T
Absolute minimum of -1 at z = - and x = —3

8. No extrema

9. Absolute minimum of O at x = 0 and z = 2
No absolute maximum.
No relative extrema.

10. f'(x) =2 — 6z
o AV
. f’(x):()whenz:é.

1, ..
‘. & = — is the only critical number.

1. f'(z) =322 -3

e f/AVx
o f'(x)=0whenz =1lorz=—1.
Sz=landz = -1

12. f'(z) =6t +6t+6
e f/AVa
o f'(x) #0

.. no critical numbers.



. 8'(t)=6t2+6t—6

o s'3AVt
-1 —1-
os’(t):Owhent2—|—t—1=0—>t:%\/gort:T\/g
-1 5 —-1—-+/5
.. critical numbers are ¢t = i and t = T\[
1
/
. r) = ——
g 9v/x8
o g Batz =0

e ¢'(x) never zero

.. critical number is = 0. (Note: zero is in the domain of g.)

10 + 5t
/
t) = ————
q'(t) YT
o g Batt=0
e ¢'(t) =0whent = -2
.. critical numbersare t = Oand t = —2
1—72
10 —
. f(?")— (T2+1)2
o f/IVrbecause r> +1+#0
e f/(r)=0whenl—7>=0 -r=1orr=—1
. critical numbersare r = 1l and r = —1
2(x —4)(7Tx — 8
ey = e -9)
59
o f/Aatz=0

o f'(:v):OWhen(x—4)(7:E—8):0—>x:40rm:§

8
.. critical numbers are x = 4 and x = - andx =0

. f'(z) = 2cos 2z
o f/3Vz € |0,2n]

3 5 7
. f’(m):Owhenm:gorx:%orxzzworm:%
3 5 7
.. critical numbers arex:%andx:%anda::%andx: Zﬂ
. fi(z)=1+Inz
e f/IAVZ >0

1
o f/(x)=0whenl+lnzx=0— z= -
e

.. . 1
.. critical number is x = —
€



20.

21.

22.

23.

24.

25.

26.

27.

28.

fl(x)=22—-2

f3Ive

in [0, 3] and f'(x) = 0 when = 1 — only critical number is z = 1.

Since f(0) = 2, f(3) = 5 and f(1) = 1, by the Extreme Value Theorem f has an absolute maximum of 5 at z = 3 and
an absolute minimum of 1 at z = 1.

f(z) =322 — 12

f'IVae € [-3,5] and f/(z) = 0 when & = 2 or x = —2 — critical numbers are z = 2 and z = —2.

Since f(—3) = 10, f(5) = 66, f(2) = —15 and f(—2) = 17, by the Extreme Value Theorem f has an absolute
maximum of 66 at z = 5 and an absolute minimum of —15 at z = 2.

f'(z) = 622 + 62

f'3IVe € [-2,1] and f'(x) = 0when 6z(x +1) =0 — 2 =0ora = —1 . critical numbers are z = 0 and = —1.
Since f(—2) =0, f(1) =9, f(0) =4 and f(—1) = 5, by the Extreme Value Theorem f has an absolute maximum of 9
at x = 1 and an absolute minimum of 0 at x = —2.

f(z) =423 — 8z

f'3Ve € [-3,2]and f'(x) = Owhen4x(2? —2) =0 — z = 0orz = /2 orx = —/2 ", critical numbers are z = 0
andz = V2 and x = —V/2.

Since f(—3) = 47, f(2) = 2, f(0) = 2 and f(v/2) = —2 and f(—+/2) = —2, by the Extreme Value Theorem f has an

absolute maximum of 47 at © = —3 and an absolute minimum of -2 at z = v/2 and z = —/2.
223 — 2
fla) = =

f'#atz =0butz =O0isnotin [5,2] . & = 0is nota critical number. f/(z) =0when22® —-2=0—sz=1. 2=1
is the only critical number.
Since f(3) = I, f(2) = 5 and f(1) = 3, by the Extreme Value Theorem f has an absolute maximum of 5 at z = 2 and
an absolute minimum of 3 at v = 1.
4

!
f(@) = ﬁ
f'Patz=0and f'(z) # 0 .. only critical number is = = 0.
Since f(—32) = 16 and f(1) = 1 and f(0) = 0, by the Extreme Value Theorem f has an absolute maximum of 16 at
z = —32 and an absolute minimum of 0 at x = 0.

OEE—

f'IVve e0,1]and f'(x) = 0whenz = 1 .. & = 1 is the only critical number.

Since f(0) = O and f(1) = 1, by the Extreme Value Theorem f has an absolute maximum of 2 at # = 1 and an absolute
minimum of 0 at z = 0.

fla) =2

f'3IVae € 1,3]and f/'(x) = 0 when x = e .. the only critical number is = e.

Since f(1) = O and f(3) = 23 and f(e) = L, by the Extreme Value Theorem f has an absolute maximum of £ atz = e
and an absolute minimum of 0 at x = 1.

Answers my vary. A simple linear graph like f(z) = = with a hole at some x between 0 and 1 would do. Below is just
one example.




