Derivative Review — SOLUTIONS
Work with the people at your table to see how much you can remember about derivatives!

. The derivative of a function at a point represents the sloPe of the tangent line at
that point. That is:

f'(a) = “the S)OP"« of the tangent line to the graph of f(z) at z = a”

. Because of #1, the derivative can be used to understand the graph of a function f(z):

(a) If f/(z) > 0, then the graph of f(z) is _iner easing
(b) If f’(x) < 0, then the graph of f(x) is decreas.’ns
(¢) If f'(z) = 0, then the graph of f(z)-s_has @ horizoatal tongent

. What happens at points where the derivative changes sign?

a) If f’ changes from positive to negative at x = ¢, then f has a local __maximum at r = c.
g g

b) If f’ changes from negative to positive at z = ¢, then f has a local _miaimum at x = c.
g g

. The second derivative of a function at a point represents the CO'\C00§+,Y of the graph at
that point. That is:

f"(a) = “the _Concavity  of the graph of f(z) at x = a”

. Because of #4, the second derivative can be used to understand the graph of a function f(z):

(a) If f”(x) > 0, then the graph of f(z) is Concave wup
(b) If f”(x) < 0, then the graph of f(z) is Concave down.

. A point at which the graph of f(z) changes concavity is called an _in€lection lpo‘”\f
A CAUTION: Not every point at which f”(x) = 0 is one of these points!

. Derivatives of specific kinds of functions:

(a) Power Rule: |
If n is a real number and f(x) = 2™, then f'(z) = _N K"

(b) Trigonometric Functions:
If f(x) = sin(z), then f/(z) = _Cos ()

If f(x) = cos(z), then f'(z) = _—Sin (x)

If f(x) = tan(z), then f'(x) = sec (x)

(¢) Exponential Functions:
If a >0 and f(z) = a®, then f/(x) = a* - \n(a)

X

In particular, if f(z) = e”, then f'(z) = _&

(d) Natural Logarithm: |
If f(z) =1In(z), then f/'(x) =
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8. Derivative “rules” for combining functions. You may assume that f’(z) and ¢'(z) both exist.
(a) Constant Multiple Rule:
If C is a constant, then [C - f(z)] = _C- ()
(b) Function Sum/Difference Rule:

[f(z) + g(z)] = £ + 3'(;&

[f(z) — g(z)] = £ = 3'(><)

(c) Product Rule:

[F(@)g(2)) = £gl) + €6 q'(x)

(d) Chain Rule: (composition of functions)

lgta)) = —£140) g6

(e) Quotient Rule: / q0d) £ - £(x) 5’(%\
[ﬂﬂ]: T (a6

9. Let’s take some derivatives! Find f’ and write down which method(s) you use for each:

(8) f(£) =2+ = %« x"

1
! - oY —_
‘F(X\ = 1+ 2x b= l"' 2 §x <« Sum rule and power rule

(b) fl@)=2+1+5=24+x"'vx""

Fly= - - 2153 = ;;—1— - —;—3— «— Sum rule and power rule
(c) f(z) = Vzcos(x)
{:'(74\ = QT:L\F-;? COS(X)_\W( .S'u\(x) < Pl’oddo‘i' cule, pouwer rule, and derivative of Las(x)

(d) f(z) = [22 +sin (z)]"
‘FI(X\ = LI' (Xi"'-sl"‘(x\Bz (ZX *“‘(") &« Pouer rula, ()\a;n ru'l., and der:'\/a“w. of  Sia (x)

(e) f(t) — e5+lnt

S+lnk [ | choin rule and
‘FI('&\: e (-{) € deivatives of
et o |n£

(f) f(z) =3y/xcos(z?) + 7

' 2 2 e + rule wer rule desivative of M(x}
= === (os (_x + 3(x -.Sm(x)(2x\) — Prooluc , o , ),
‘F {X\ 2 ) ( AM( chain rule
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