College Algebra Pretest #3 Solutions

1. fix) = —-Jx-2

a.
v

b.

xX=—Jy=2
—x=,y—-2
(—x)?=y-2
(x)?+2=y
f1(x) = (=x)* +2 = x* + 2 provided x < 0.
c.

d. The graphs of y = f{x) and y = f/~!(x) are symmetric with the line y = x.



2. f(g(x)) provided x = 1 :

fee) =155 )
_ lix
2=+
_ 7
x+(1—x)
1—x
_ 1—x
1-x 1
=X
g(f(x)) provided x = -1 :
g(fx)) =g(xjfl )

_ x+1

x+1-x

x+1
__x x+1
x+1 1
=X

3. In each case switch the x and y variables and solve for y.
a.
y+2
3-2
x3-2y)=y+2
3x-2xy=y+2

X =

- 2xy—-y=2-3x
-y2x+1) =-3x-2)

-1 _ 3x—2
= 2x + 1



x=Jy+3

X2 =y+3
x2-3=y
f(x) = x? -3, provided x > 0
c.
x =1InGBy+2)
e’ =3y+2
e*-2=73y
Sl = €52
d.
x=e7+1
x—1=e”
Inx-1) = -y

f1(x) = —In@x - 1)
4. Sketch without the aid of a calculaotr.
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b. 4 =5000(0.89)°
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e. y=—lIn(-x)




f. N =100e™01%
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g. P = 200e%4
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h. W =100(1 — e~012r)
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. Simplify without the aid of a calculator.

a.
log,(8) =n < 2" =8
n=3
b.
1) - no 1
10g2(4)—n<:>2 =7
on = 2—2
n=-2
C.
(59)" =5
52n _ 51
2n =1
-4
d.
logg(16) = n < 8" = 16
(2%)" =2
23n — 24
3n=4
-4
e.

logg(4) +logs(9) = logs(36)
logc(36) = n < 6" = 36
n=2



log,(24) — log,(3) = log, (4 ) = log,(8)
log,(8) =n < 2" =8

n=3
g.
log,(3) +2log,(7) = log,(3) + log,(7?)
= log,(3 * 7%)
2log2(3)+210g2(7) — 2log2(147) = 147
h.

log,(18) - log; (2) = log, (18 )

3log3(18)7log3(2) = 310g3(9) =90

6. Simplify each of the following to an algebraic expression with a single logarithm.
a.
2logx — 3logy + 4logw — 5logz = logx? — logy? + logw* — log 2’

= log % +logw* — logz®
Y

xZw?
3
y

= log —logz®

xZw?

y3Z5

= log

2Inx = 3[In(x +2) = 2In(x + 1)] = Inx? =3[ In(x + 2) — In(x + 1)* ]
(x+2)
(x+1)°

= Inx? —ln(M)3
(x+1)*

= Inx?-3In

x2

(x+2)3
(x+1)°

_ ln( x2(x +1)° )
(x+2)°

%logx— %log(er 1) = logx% —log(x + 1)%

L
X 2

= log
(x+1)2



log5

Tog2 ~ 2.3219

8. Solve without the aid of a calculator.

a.

2¥ =5 < x = log,(5)

In(x +3) = 7
2x+3 =¢’
2x=¢e' -3

x = %(67—3)

e3x—2 =5

3x—2 =1n5
3x=In5+2
X = %(ln5+2)

(logx)? = logx?
(logx)? —2logx = 0
logx(logx—2) =0

logx=0=> x=10°=1
or
logx =2 = x =102 =100

5% = 32x—1
In(5*) = In(3%1)
xIn5 = (2x—-1)In3

xIn5 = 2(In3)x —In3
xIn5—-xIn32% = —In3
9Y__
xln( 5 ) =—In3
—In3
x =
In(%)



10.

eZlnx =4

elnxz =4
x2 =4
x =12

Inx is only defined for positive x —values, so x = 2 is the solution.

Inx-In(x+3) =1

ln( X i 3 ) =1
X n)f 3 ¢’
x=e(x+3)
x =ex+3e
x—ex = 3e
x(1—-e) = 3e
Since Inx is defined for positive x —values and 1 — ¢ is less than zero, there is no
solution.
h.
log,x +logy(x+2) = 1
log;(x(x+2)) =1
x2 4+ 2x = 3!
x> +2x-3=0

x+3)x-1)=0
The quadratic has two solutions, x = -3 and x = 1. But since log,x is defined for
positive x —values, x = 1 is the only solution.

With initial population P, = 10,000 and a growth rate of £ = 0.02 the equation for the
population is P(z) = 10,000¢%%. To find the time for the population to double we must
solve 20000 = 10000e°%%.

20000 = 100000

9 — o002
In2 = 0.02¢
{= 1n2
0.02

With a growth rate of 2%, Fortuna will double its population in 7 = {2 ~ 34.657 years.

Given the final amount, 4 = $40,000, after r = 18 years invested at » = 7.25%
compounded semianually, we need to find the inital amount needed to invest.



11.

12.

13.

_ 0.0725 '8
40,000 = Po(l + 007 )
40000
Po = 36
(1 + 0.02725 )
Py = $11,100

Given Py = 5000 and an interest rate of 6.25% compounded quarterly, we want an
ending balance of $15,000.

4
15000 = 5000(1 + M) ‘

4
3:( 0062
_ 0.0625
In3 = 4tln(1+ ; )
In3 ~ 17.715

" 4in(1+ 205
After approximately 17.715 years the balance will be $15,000.

Given a doubling time of 5 years with semiannual compounding and an initial deposit of
$2,000, we need to find the yearly interest rate.

4000 = 2000(1 + L)Z*S

2
= (1e5)
W2 =1+%
% = W2 -1 choosing only the positive rate

rzz(wz —1) ~ 0.14355

The yearly interest rate will be 14.36%.
With a half-life of 500 years, we need to find the time needed for a substance starting
with 1000 mg to decay to 200 mg. First we need to find the rate of decay.

LPO — Pye 500k

2
ln(%) — 500k
I
k= n—(soo)

Now we can solve the problem. To simplify the notation we will substitute for & at the
end of the problem.
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200 = 1000e™*

1 _ -k
5 e
1Y) - _
ln(?) = —kt
(b
“k
_ 500In(5™") _ 500In5
In(27") In2

It will take about 1161.0 years for the substance to decay from 1000 mg to 200mg.
14. Given 500 mg decays to 200 mg in 14 days we can find the rate of decay.

200 = 500e14
% = o4k
2\ _
1n(§) — 14k
n($)
k==

Now we can find the half-life. To simplify the notation we will substitute for & at the end
of the problem.

3P0 = Poe
ln(%) — —kH
2"y  14In2™")
H = =
-k n($)

The substance has a half-life of about 10.591 days.
15. A fish population is modeled by the function

1000
P(t) =
®) = 10+ 90001

a. The initial population occurs at time ¢ = 0.
_ _ 1000
Po=PO) = 15190170
P, = —1000_ _ 1000
10 + 90 100
Py =10

b. To find the eventual fish population let 1 - « and recall lim e™ = 0.

=00

lim 1000 _ 1000
=5 10 +90e 01~ 10+ 90 * (0)

1000
10

10
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b. Using ExpReg on the calculator gives

y = ab*
a = 102.2498869
b = 1.11950221

c. Roundinganad b toa = 102.25and b = 1.12 and letting ¢t = 45 gives a population
of P(45) = 102.25 * 1.12% = 16768.

d.
8000 = 102.25  1.12¢
8000 _ { 1o
f02.25 ~ 112
8000 \ _
In 8000, ) = tin(1.12)
_ In(5%
In(1.12)

After approximately 38.47 days the population count reached 8000.
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