
Math 105
Summer 2013
Dr. Lily Yen

Quiz 4
Show all your work

Name:

Score: /37

No Calculator allowed in this part.
Problem 1: Simplify the following expression so that your answer contains no fraction.

a3−x bx+5 (7x+2)−2

(a−4 b2−4x)3 74−2x

a3−x bx+5 (7x+2)−2

(a−4 b2−4x)3 74−2x
=

a3−x bx+5 7−2(x+2)

a−12 b3(2−4x) 74−2x
=

a3−x bx+5 7−2x−4

a−12 b6−12x 74−2x
=

a3−x+12 bx+5−(6−12x) 7−2x−4−(4−2x) = a15−x b13x−1 7−8

Score: /3
Problem 2: Solve each of the following equations for x

a. 2(49x)− 7(7x) = 4 log7(4) Score: /3

Note that 49x = (72)x = 72x = (7x)2. Hence, if 2(49x)− 7(7x) = 4, then

2(7x)2 − 7(7x)− 4 = 0, so 7x = 7±
√
81

4
= 7±9

4
= 4,−1

2
.

However, 7x cannot be negative, so 7x = 4, so x = log7(4) =
log 4
log 7
≈ 0.7124.

b. 32x+4 = 5x log5/9(81) Score: /3

If 32x+4 = 5x, then log(32x+4) = log(5x), so (2x+ 4) log 3 = x log 5, so
2x log 3 + 4 log 3 = x log 5, so 4 log 3 = x log 5− 2x log 3 = x(log 5− 2 log 3), so
x = 4 log 3

log 5−2 log 3 ≈ −7.476.

c. log(x) + log(x− 3) = 2
3+
√
409

2 Score: /3

If log(x) + log(x− 3) = 2, then log(x(x− 3)) = 2 = log(100), so x(x− 3) = 100, so

x2 − 3x− 100 = 0, so x = 3±
√
409

2
≈ 11.61,−8.61. However, the domain of the

equation is (3,∞, so x = 3+
√
409

2



Problem 3: Find an exponential function with a y-intercept of 2 passing through the point
(−1, 4). Is this an exponential growth model or decay model?

If the graph of y = a bx is to pass through (0, 2) and (−1, 4), then 2 = a and 4 = a/b, so
b = 1

2
. Thus

y = 2(
1

2
)x

which is decreasing (so a decay model).

Score: /3
Problem 4: Find the domain and range of the following function.

g(x) =
ln(x2 − 3x− 4)√

3− e2x

Domain For the numerator, you need that 0 < x2 − 3x− 4 = (x− 4)(x+ 1), so that
x ∈ (−∞,−1)∪ (4,∞). For the denominator, you need that 3− e2x > 0, so that 3 > e2x, so
that ln 3 > 2x, so that x ∈ (−∞, 1

2
ln 3). Since 1

2
ln 3 ≈ 0.55, the domain is (−∞,−1).

Range The range is R.

Score: /4
Problem 5: Order the following in increasing order. a. log3(

1
27
) b. eπ c. ln(ln(e5))

d. 10−20 e. log 100/ ln 100 a < d < e < c < b
log3(

1
27
) = log3(3

−3) = −3 is the only negative number.
eπ > 23 = 8.
ln ln e5 = ln 5 is between 1 and 2 since e < 5 < e2.
10−20 is positive but very close to zero.
log 100
ln 100

= 2
ln(102)

= 2
2 ln 10

= 1
ln 10

is between zero and one but not nearly as small as 10−20.

Score: /4
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Calculators allowed in this part.
Problem 6: Suppose $10 000 is in a tax free savings account now earning 2% compounded
annually.

a. How much will be in the account in 20 years when no other money is invested or
withdrawn?

$10 000(1.02)20 = $14 859.47.

b. Under the same conditions as the previous part, when will the amount triple?

The amount will triple in n years if 1.02n = 3, so if n = log 3
log 1.02

≈ 55.5 years.

Score: /4

Problem 7: The skunk population in North Burnaby grows exponentially. In 2000, the
area had 100 skunks, and the relative growth rate was 15% per year.

a. Find a formula for the skunk population n(t), t years after year 2000.

The relative growth rate is 0.15, so using the formula: n(t) = 100e0.15t.

b. What is the projected population for the year 2013?

n(13) = 100e0.15·13 ≈ 703.

Score: /2
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Problem 8:

a. Draw the graphs on the same viewing window.

f(x) = 1 + ln(1 + x), g(x) =
√
x

x

y

5 10 15 20 25

−2

2

4

g

f

b. As x approaches ∞, which function grows faster?

g(x)

c. Find the solutions of the equation f(x) = g(x) in your viewing window.

x ≈ 13.49871919

Score: /4
Problem 9: After three days, a sample of radon-222 has decayed to 58% of its original
amount.

a. Find the half-life of radon-222.

Radioactive decay follows the equation S = pert, where P is the initial amount, r is
the rate of decay, and S is the amount left after time t. Thus 0.58P = Per3, so
0.58 = e3r, so ln 0.58 = 3r, so r = 1

3
ln 0.58 ≈ −0.1816.

If t is the half-life, then /frac12P = Pert, so 1
2
= ert, so ln 1

2
= rt, so

t = ln(1/2)
r
≈= 3.82 days.

b. How long will it take the sample to decay to 20% of its original amount?

Here 0.20P = Pert, so rt = ln(0.20), so t = ln 0.20
r
≈ 8.86 days.

Score: /4
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