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DERIVATIVES
Basic Derivative Rules

= = sin(r) = cos(z)
T =ne = sin(z) = cos(z
e = T cos(z) = — sin(x)
d Lp——— t _ 2
L =a n(a) e an(z) = sec*(z)
d 1 d a2
- In(z) = - . cot(x) = —csc?(x)
% log, () mli(b) difc sec(x) = sec(x) tan(x)

d

o cse(z) = — ese(z) cot(x)

Inverse Trig Derivatives Extra Derivative Rules

@ in(a) = 1 Product Rule
dx V1—2a2 d
y 1 (@) -g(@) = f(z) - g'(2) + f'(2) - g(2)
O os () =
7 €08 (x) Vi

Quotient Rule
—ta 71(x) = L
: 5 a (@) _9@) @)~ f@)-g(@)
d 1 dx \ g() (g(x))?
ot (o) =
dz *° 1+ 2?

Chain Rule
4 sec”l(x) = ! d
du rva? —1 2 a(@))) = f'(9(2)) - ' (x)
N
7 €8¢ (x) T
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1. Differentiate the following functions. You don’t need to simplify.

(a) f(z)=2"+ Wz — ; + tan(z) — csc(x)

(b) g(t) = (2t +5)(3 — 1)
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7
h(y):E
Va3 + x
(&) y=—3
2 —x
f) F =
() Fly) =5+

(8) q(t) = (2 = 3z + 52%)™
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(1) P(I’) — 6tan(:z:) _ 351271

(j) f(z) =In(32% + 5z — 1) + log,(3 — z)

(k) y = 6tsinz(t)

(1) r(z) = arccos(7x + 2)
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(m) g(y) = csc(tan(cos(y)))

2. Find the 2023™ derivative of y = 5sin(5z)

3. Find the 2023 derivative of y = ze?®
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4. If f and g are the functions whose graphs are shown, let p(z) = f(g(x)), q(z) = g(f(z)), and
r(z) = g(g(z)). Find p'(2), ¢'(9), and '(8).

A
NN

o

5. Find Z—y for each of the following.
x

(a) ba? — 23y +5y =7

(b) sec(xy) = 3 — cos(y)
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6. Find the equation of the tangent line to y = 3z + /x at (4, 14).

7. Find the equation of the tangent line to z? + 6y* = 25 at (1,2).

. mr—b ifxr<-—1
8. Given f(z) = { 52 fr> 1

tiable everywhere.

. Find values for m and b that make the function differen-
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9. For what values of a and b is the line y = 3z — 1 tangent to the parabola y = ax?® +b when z = 47?

10. Show there are two tangent lines to the parabola y = 4x? that pass through the point (0, —4).
Find the equation of these tangent lines.
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