Math 71B Summer 2006 Name:
TEST 3 @ 140 points

Write in a neat and organized fashion. Y ou should use a pencil. For an exercise to be complete there needs to bea
detailed solution to the problem. Do not just write down an answer. No proof, no credit given!

1 Let f(x)=2". Answer the following questions:

a) Graph the function. Label the axes and al the points used.

- : : : :
b) What isthe domain of f ?
xI R

c) What istherange of f ?
yl (0.¥) :

d) What kind of asymptote does the graph have?
What is the equation of the asymptote?

The graph has a horizontal asymptote . Itsequationis y =0 ( the x-axis).
€) What are thex- and y- intercepts (if any)?
no x- intercept; y-intercept: (0,1)

f) What is f *(x)?
f *(x) =log, x

g) Explain how you can obtain the graph of f * from the graph of f . Graph f ! on the same coordinate
system asf.

The graph of f *(x) =log, x is obtained by reflecting the graph of f (x) = 2" about theline y = x.

h) What is the domain of f **(x)?
xi (0,¥)

i) What isthe range of f *(x)?
yl R



2. Let f(x)=2x-3and g(X)
@ Find (gof)(x).

(92 H)(x)=a(f(x)

=g(2x- 3)

_ (2x- 3)+3_§
2 2

=X

¢ Find f*(x).

Stepl: y=2x-3

Step 2: Solve the equation for x
y+3=2x
_y+3
-2
X+3

Step3 y:T

X

X+3 . .
— Answer the following questions:

b) (f-9)(2)
(f=0)(2)=f(9(2)

d) Find g *(x).

X+3
Sepl y=—o
Pl y=—

Step 2: Solve the equation for x
2y=x+3

x=2y-3

Sep 3 y=2x-3

g'(x)=2x-3




4. Find the domain of each logarithmic function.

a) f(x)=logs(3- 4x)
Condition: 3- 4x>0

3>4x

3
X<—

4

Therefore xi aq¥’§9.
& 4

2

b) g(x)=1log(x- 1)2
Condition: (X - 1)2 >0
x-11 0

x11

Therefore xT (- ¥,1)U(L¥).

5. Simplify the following expressions.

a) 4nx+7Iny- 3lnz=

=Inx*+Iny’ - InZ®
:In(x“y7)- Inz®
Xy’

23

=In

c) log,405- log,5+10g5+10g2=
= Iogsﬂf+lm(5@)
=log,81+10g10

=4+1=5

b) %(Iog5 x+log, y)- 2log, (x+1)=

= %Iog5 x+%|og5 y- log, (x+1)2
= log, /X +10g,+[y - log, (x+1)°

oy
(x+1)

= logs

d) log, (log,16) =
=log, 4
=1

6. Solve the following equations.

a) log, (x- 1) =2
Condition: X-1>0,s0x>1
F=x-1
x=10

b) logs x = 4log, 2- log. 8
Condition: x>0
log, x =log, 2* - log, 8

_ 16
|Og5X—|095§

log, x =log; 2
X=2



) 1
0 3 :E d) log, (x- 5)+log,(x+3)=2
3k =3—13 Conditions: X- 5>0 and x+3>0
3F*=33 Therefore, X>5
1- x=-3
log, (x- 5)(x+3)=2
x=4 3 =(x- 5)(x+3)
9=x*- 2x- 15
X*-2x-24=0
(x- 6)(x+4)=0
X=6 or x=<4
e €°=20 f) 5 =17
In(el'zx):lnzo log, 17 = X
1- 2x=1n20 x=log, 17
2x=1-1n20
1- In20
X =
2

t
r..n

7. Using the formulas for compound interest A= P§+—8 or A= Pe", solve the following problem.
nNg

Find the accumulated value of an investment of $10,000 for 5 years at an interest rate of 5.25% if the money is:.

a) compounded monthly b) compounded continuoudly.
,nt
A:P?+Lg A= Pe"
Ng
P =10,000 P =10,000
r=0.0525,n=12 ,t=5 r=0.0525, t=5
126
A=10,0008+ 095258 A =10,000e" %%
@
A=$12994.32 A=10,000e*%** 0 A=$13001.77.

c) If $10,000 are deposited in an investment account that pays an interest rate of 5% compounded continuoudy, how
many yearsisit going to take for the accumulated value to be $15,000?

A=Pe"
15,000 =10,000e**"
In(1.5)

1.5=¢&"* t=
/ 0.05

In (1.5) =0.05t Therefore, it will take 8.1 years for the 10,000 to grow t015,000 at arate of 5% compounded
continuously.

» 8.1lyears



