Differentiation Rules
d (f(g(x)) = f'(g(x)) g'(x) dx
du£v)=duztdv
d(@v)=udv+vdu
d (ﬁj_ v-du—u-dv

v V2

Basic Derivatives
dk)=0
d @) =nu""du
d sin(u) = cos(u) du
d cos(u) = —sin(u) du
d tan(u) = secz(u) du
d sec(u) = sec(u) tan(u) du
d csc(u) = —csc(u) cot(u) du

d cot(u) = —cscz(u) du

d In(u) = ldu
u
de'=e"du
da"=a"In(a) du
1
dlog (u)= ——du
&M= @
dsinlu= du
1-u?
o -1
dcos u= du
2
1-u
a1
dtan 'u= 2du
1+u
dseclu= ! du
|u|\)u271

d u¥ —> use logarithmic

differentiation (not included in this

packet)

Motion
v(t) = x'(t)
a(t) =v't) =x"(t)
iM=a't)y=v"{t)=x"t)
speed =|v(t)|

Memorize the above
formulas for derivatives.

Work the following problems
on a separate piece of paper.

This packet will serve as a
study guide for your first
quizzes of the semester.

Problems:

Find the first derivative.
1. f(x)=5x-1
2. f(X)=x*+3x-4

-2/5

3. y=X
4
4. V(r)y==nr®
(r) 37
5. f(x)=6x"
6. f(x)=(16x)3
1
7. g(x):x2+F

x> +4x+3

Jx

9. y=3x+2¢e"

10. y=4r°

11. y=ax’+bx+c

8. y=

12. y=x%"
13. y:

14. (x2+x+1)(x +2)

15. :(1+«/_> x x
16, yo_ X7
X* +5x—4
17. y:‘ﬁ_1
«/;+1
3X
I8. y:x3+2x+1

19. y=x-3sinx
20. y=sinX—CcosXx
21. y=x’cosx

. y:tanx
X
23. y=cscxcotx
24 y=tanx—l
sec X

25. y=tanx(sinx+cosx)
26. Y =XSinXCcosx

27. y:(x3+4x)7

28. y=~/x*=T7x

32.

33.
34.

35.
36.
37.

38.

39.
40.

41.
42.

43.

44,
45.

46.
47.
48.
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3

y_[x—6
X+7
1

y=5*

y = tan(cos x)

y =sin(sin(sin x))
x> +y? =

XX+ X’y +4y* =6

Y e

Jxy =1+x2y
4cosxsiny =1
y=sin(x*)

y =(1+x)arctan x

y =arctan (cos x)
f(x) = In(2—x)
f (x) = In(cos x)
y =log, (x2 —4)
y=e*Inx

y =(In(tan x))2

Find the first and second

derivatives.
1. f(X)=x>+6x*-7x
2. f(x)=cos2x
3. f(x)=+x*+1
X
4, f(X)=—
(0=
5. f(x)=x%>



Solve the following problems.

1. Find a parabola with
equation Yy = ax” +bxwhose

tangent line at (1,1) has
equation y=3x—-2.

2. Find an equation of the
tangent line to the curve at the

given point: y = A, (1,1).
x+1

3. Find an equation of the

tangent line to the curve at the
X

given point: y = & , (Le).
X

4. Find all points on the graph
of the function

y = 2sin X +sin® x at which the
tangent line is horizontal.

5. Suppose that
F(x)=f(9(x)) and g(3) =6,
g'®) =4, '8 =2,and
f'(6)=7. Find F'(3).

6. A table of values for f, g,
f',and g'is given.

(a) If h(x) = f(9(x)), find

h'(1).

(b) If H(x)=g(f(x)), find
H'(1).

(c) If F(x) = f(f(x)), find
F'(2).

(d) If G(x) =9(9(x)), find
G'(3).

7. If fand g are the functions
whose graphs are shown, let

u(x) = f(9(x),
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v(X) =g(f(x)), and
w(x) =g(9(x))-
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Find each derivative if it exists.
If it does not exist, write DNE.

(2) u')
(b) v'(@)
() w'id)

8. If fis the function whose
graph is shown, let
h(x) = f(f(x)) and

g(x) = f(x?). Use the graph of
f to estimate each derivative.

IREE

(a) h'(2)
(b) 9'2)

9. Use the table to estimate the
value of g'(1), where

9(x) = f(f(x).
| v | 00 | 05 | 10 | 15 2.0

‘ flxy | 07 | 1.8 2.0 24 3.0 4.4
1 |

10. If x[ f (x)]3 +xf (X) =6and
f(3)=1, find f'(3).

11. Find an equation of the line
tangent to Yy =In(Inx)at the

point (e, 0).

12. If f(X)=——, find f ().
In x

13. If f(x)=(2-3x)™*, find
£(0), f'(0), f"(0),and f"(0).

2

14. Find d—zby implicit
dx

differentiation: x*+y°*=1.

. diy. o
15. Find —;- by implicit
dx
differentiation: X*+xy+y> =1.

16. A particle's position is defined
by s(t) =t>—12t*>+36t, ¢ >0,
where s is measured in meters and
t is measured in seconds.

(a) Find the acceleration at time ¢
and at time ¢ = 3.

(b) When is the particle speeding
up? When is it slowing down?

17. A mass attached to a vertical
spring has position function given
by y = Asin(et), where 4 is the

amplitude of its oscillations and @
1s a constant.

(a) Find the velocity and
acceleration as functions of time.
(b) Show that the acceleration is
proportional to the displacement y.
(c) Show that the speed is a
maximum when the acceleration is
0.



