Exam 1 Review

Note: This is not a complete list of topics — you should study your lecture notes and homework in
addition to reviewing the items listed here.

1. natural logarithmic function

a. definition: Inx = j%dt
1
b. properties:
« In1=0
. Ine=1
. In(ab)=Ina+Inb
. In(a”)z nina
. In(2)=Ina-Inb
c. differentiation:
d u'
—[Inu]==
dx u
d. logarithmic differentiation
i. take the natural log of both sides of the equation
Ii. use the properties of natural log to simplify the equation
iii. differentiate both sides of the equation with respect to x
iv. solve fory’
v. substitute back in fory, so your answer is in terms of x only
e. integration:

.[ldu = In|u|+C
u

2. inverse functions
a. A function has an inverse if and only if it is one-to-one.
b. You should know the strategy for finding an inverse.

c. Iffand g are inverses, g'(x):m, f'(g(x))=0.

3. exponential functions
a. f(x)=Inx and g(x)=e* are inverses
d
b. s u — U,
9 fer)=en
C. .[e“du =e"+C



4. Dbases other than e

a. definition:
i a :e(lna)x
ii. Iogax:ix

Ina
b. f(x)=a* and g(x)=log, x are inverses
c. derivatives:

d (a*)=(Ina)a"u'

dx
.. d 1
. —l =——U'
! dx(ogau) (Ina)uu

d. integrals: ja“du :Iia“ +C
na

5. inverse trigonometric functions
a. definitions (see handout)
i. know how to evaluate an inverse trigonometric function
ii. know how to express in terms of x — for example: cos(arcsin 2x)
b. derivatives

a [arctanu]=—" -
v1-u’® dx 1+u

d . d
™ [arcsinu]= ™ [arccosu] =

1-u?

u d —-u'

d _ d
€ tul= —larcsecu|=———  —|arccscu|=——r—
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c. integrals
du . u du 1 u
————=arcsin—+C =— —
I — " Ia2+u2 aarctana+C

:larcsecM+C

du
'[u\/uz—a2 a a



