Math 105 .
Name:

Summer 2012 QUIZ 4

Dr. Lily Yen Show all your work Score: __ /35

No Calculator allowed in this part.
Problem 1: Solve each of the following equations for x.

a. 45737 =32 5/6 Score: /2

If 4573 = 32, then (22)°7% = 2°, 50 22073%) = 2% 50 2(5 — 3x) = 5, s0 10 — 62 = 5, s0

_ _5
5=06x,s0 x = 3.

O Score: /3

If 3e?* — e = 2, then 3(e%)? —e® — 2 =0, so
“1)2_4.

1+4/(=1)2—4-3-(=2 .
et = ( ;.3 =2 _ 1i%/% = % =1, —%. Now, e” cannot be negative, so e = 1,

sox = 0.

1/2 Score: /2

c. log,,(3%) = %
Therefore,

Note that 3% = 27, so 273 = 3, so log,;(3) = &.
:%,then %x:%, SO T =

log,7(3%) = wlogy;(3) = sx. Thus, if logy, (3%)

1
5

1/2 Score: /2

d. log,(3) =3

2 p

(& Score:




Problem 2: Find the domain and range of the function given by f(z) =3 — 5%,

The domain is all real numbers, R = (—o0, 00).
Since {5*|z € R} = R* = (0, 00), the range is (—o0, 3).

Score: /3
29627:1:721)

Problem 3: Find the domain and range of the function given by g(x) = In(=_24;

For the domain you need that x # —14 and that % > (. Since 2“"”2;";21 = (Hi)ﬁz_ﬂ,

this expression can only change sign at x = —14, at x = —3, and at z = % Evaluating at
arbitrary points in each of the four intervals (—oo, —14), (=14, —3), (=3, %), and (%, 00)
reveals that % >0iff —-14<z<-3orz>1I

Thus, the domain is (—14, —3) U (3, o0).

If x is large enough, % can be arbitrarily large, so {2"”1:3221 |z > 1} = (0,00), so the

range is that same as the range of In, that is R.

Score: /4
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Calculators allowed in this part.
Problem 4: The half life of DDT is 12 years, and 2 million pounds were sprayed in 1944.
How many pounds remain in 20127

Exponential growth or decay formula: S = Pe"

Since the half life is 12 years, P = Pe!®", so % ', s0 12r = In(3), so

r= %ln(%) ~ —0.05776.

The amount left in 2012 is then

S = 2000 000e”2012-1944) — 9000 000e%" ~ 2000 000e%3(~0-95776) ~ 39373, so just under
40 000 pounds.

Score: /3
Problem 5: A virus infects 10% more people every week. If 200 people have the virus
initially, how many have the virus after half a year? Assume 52 weeks per year.

Exponential growth or decay formula: S = Pe".
Since 10% more are infected each week, 1.10P = Pe™!, so r = In(1.10) ~ 0.09531.
Half a year is 335 days so % weeks. Therefore the number of people infected is

S = 2007305/ g £009531:365/14 ~ 9400, so about 2400 people.

Score: /3
Problem 6: Solve each of the following equations analytically for z.

a. logsy(z) + logsy(z+1) =1 5 Score: /3

If 1 = logyy () + logg(z + 1) = loggy (z(x + 1)), then 30 = z(z + 1) = z* + , so
2?42 —30=0, 502 = -V 12 0 _HE‘/H == =5, —6.

However, —6 is not in the domam of the orlgmal equatlon so the only solution is
T =5.
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b. In(In(2z)) =5 %66 Score: /2

If In(In(2z)) = 5, then In(2z) = €°, so 2z = e, so x = %665 ~ 1.43 - 1004

Problem 7: Solve the equation 8/2 = 7°/3 4+ 1 graphically for z. Give your answer to 3

O . 704 Score: /3

decimal places.

Yy
41
31
91
—
—E —H 0 1 &z

Problem 8: How long will it take an initial investment of $P to triple when deposited in
)3 years

Score: /3

LAY
|\ 4

an account that earns 4.75% per year compounded continuously?

So 3P = P04 50 3 = 2047 50 In(3) = 0.0475t, s0 t = 4ok s 23.1, s0 just over 23

years.
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