Math 130 Spring 2006

Name:

TEST 3 @ 140 points

Show your work for credit. Write all responses on separ ate paper. Please write only on one side and

clearly label the exer cises.

1. @) Graph f(x)=2""

- 1. Labe the axes and the points used. Y ou can use transformations of functions

(vertical and horizontal shifting, reflection about the axes, vertical or horizontal stretching or shrinking) or

plotting points.
b) What is the domain of the function?
d) What are the exact x-and y- intercepts?

c) What is the range?

€) What kind of asymptote does the graph of f have? What is its equation?
f) Isfincreasing or decreasing? @) Doesf have an inverse? Explain.

h) Find f *(x).

i) What is the domain of f *? j) What istherange of f *?

k) Explain how you can obtain the graph of f** from the graph of f . Graph f * on the same coordinate

system asf.

a1 y=2
2"d: y = 23 ghift the previous graph 3 units to the right
3¢y =2%3_1 shift the previous graph 1 unit down

h(x = 2¢%-1

b) Domain f : xI R
c)Range f : yT (- L¥)
d) x- N:(3,0); e
) 706
-N:x=0y=23-1, H. L9
Y Y & 85
€) Horizontal asymptote: y=-1

f) increasing;

0) Yes, because it is a one-to-one function ( any increasing funct| on
line test);

h)

y=
y+l=
log, (y +1) =(x- 3)
x=3+log, (y+1)

f*(x) =3+log, (x+1)
i) Domain f*: xI (-1 ¥)
yI R

2X— 3 Yy

j)Range f *:

k) Thegraphof f ' isobtained by ’

reflecting the graph of f about theline y = x.

2X—3_ 1 .

A A L el




2. @) Graph f (x) =- log,(x- 1) +2. You can use transformations of functions (vertical and horizontal

shifting, reflection about the axes, vertical or horizontal stretching or shrinking) or plotting points.
b) What is the domain of the function? c¢) What is the range?
d) What are the exact x-and y- intercepts?
€) What kind of asymptote does the graph of f have? What is its equation?
f) Isfincreasing or decreasing? @) Does f have an inverse? Explain.

h) Find f *(x). i) What isthe domain of f *?  j) What istherangeof f*

a) 1% y=log,x
2" y=log,(x- 1) shift the previous graph 1 unit to the right
3% y=-log,(x- 1) reflect the previous graph about the x-axis
4" y=-log,(x- 1)+2 shift the previous graph 2 units up

71

(10)
(41_1)
o
I
b) Domain f: xI (1,¥); €) Vertical asymptote: x =1
¢ Range f: yl R f) decreasing
d) x-N: Iogs(x- 1) =2 0) yes, it is a one-to-one function ( passes the horizontal line test)
x-1=9 h) y=-log,(x-1)+2
x=10 log,(x-1)=2-y
(10,0) x-1=3"Y ; x=1+3""; f(x)=1+3""
y- N:none; x>1 i) Domain f *: xI R

j)Range 1 yT (1,¥)



3. Solve the following equations. Give exact answers.
a) 3e3X

In (3e3x) =In (5e5x)
In3+Ine®™ =

IN3+3x =
In3- In5=2x

= 5™

In5+In e
In5+ 5x

In3- In5 \/5
= orx=|n —
2 5

c) logx+log(x- 3)=1

Condition: x>3

log(x(x- 3))=

x(x- 3)=10

x?-3x-10=0

(x- 5)(x+2)=0, x=5o0r =<2

b 107 +3(10") - 10=0

Let 10* =t:thent? +X -10=0

<G ort,=2

logl0* =log2

4. Simplify the following expressions. Assume all variables represent positive numbers.

a) Iog(xz— 9)— Zgog(x+3)+3Iogxg:Iog(x2— 9)— 2(Iog(x+3)+|ogx3)
= Iog(xz- 9)- 2Iog(x3(x+3))
= Iog(xz-

b) log, (7k +5r?) - can't be simplified

9)- log x*(x+3))
_ 09(x-3)(x+3): X- 3
X (x+3)° x°(x+3)

5. Suppose a certain radioactive substance has a half-life of 5 years. An object starts with 20 kg of the radioactive

material.
a) How much of the radioactive materia is left after 10 years?

b) The object can be moved safely when the quantity of the radioactive material is 0.1 kg or less.

Let t be the time, and W be the amount of radioactive material.

; W
0 20
5 20?—1LO
d2
10 20855
t &l o*5

20
&25

w(t)=2

a) W(10) = 202%‘_?5 = 5kg
a

aelo6
3221

How much time must pass before the object can be moved?

10

t

&l &

b) 0.1= zog—;
2g

t
0.005=2%
%)

&2

1
In0.005= InE&
82z

5In0.005=tIn0.5

_ 5In0.005
In0.5

t =38.2years



6. An office manager wants to buy some filing cabinets. He knows that cabinet A costs $10 each,
requires 6 ft* of floor space, and holds 8 ft*of files. Cabinet B costs $20 each, requires 8 ft?of floor space, and holds

12 ft2. He can spend no more than $140 due to budget limitations, and his office has room for no more than 72 ft2of

cabinets. He wants to maximize storage capacity within the limits imposed by funds and space. How many of each type
of cabinet should he buy?

Let x be the number of type A cabinets, and y be the number of type B cabinets.

+10x + 20y £ 140
fex+8y£72 0.7)

¥ =11

(12,0) : (i4,0)1:5

10x+20y £ 140
Xx+2y£14
Boundary line: x+2y=14 has intercepts (0,7) and (14,0).

6x+ 8y £ 72
3x+ 4y £ 36
Boundary line 3x+4y=36 has intercepts (0,9) and (12,0).

The intersection between x+2y=14 and 3x+4y=36 is (8,3).

Vertices V=8x+12y ( the Storage capacity) Therefore, in order to maximize the
(0,0 0 ft3 Storage capacity, he needs to buy 8 type
A cabinets and 3 type B cabinets.
(12!0) 9% ft3
83) 100 ft*

©.7) 84 ft°




7. Solve the following system of equations:

X - xy+y* =5
|
12X +xy - y* =10

If we add the equations terms by term,
3x? =15, X2 =5, X=+/5

If x=/5,then 5- /By+y? =5, y(y- \/§)=O, y=0or y=4/5
If x=-+/5,then 5+~/By+y’ =5, y(\/§+y):0, y=0or y=-+/5.

Therefore, the solution set |S{(«/§O)(\/§\/§) (-450)( Jg-Jg)} .

8. Find the partid fraction decomposition for the given rational expression: TS
X" +4x-

X _ X _ A N B
x2+4x-5_(x+5)(x-1)_x+5 x-1

x=A(X- 1) +B(x+5)
x=(A+B)x- A+5B

X 5 N 1
X2 +4x-5  6(x+5) 6(x-1)




