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Quiz 7
Show all your work

Family name:

Given name:

Student number:

Score: /16

Problem 1: Solve both equations below giv-
ing exact solutions.

a)
ex − e−x

ex + e−x
=

1

3

If ex−e−x

ex+e−x = 1
3
, then

3ex − 3e−x = ex + e−x, so 2ex = 4e−x,
so (ex)2 = 2, so ex = ±

√
2, but the

negative root is impossible. Hence
ex =

√
2, so x = ln

√
2 = 1

2
ln 2.

Score: /3

b) log4
√
x+ 3− log4

√
2x− 1 =

1

4

If log4
√
x+ 3− log4

√
2x− 1 = 1

4
, then

log4

√
x+ 3√
2x− 1

=
1

4

so √
x+ 3√
2x− 1

= 41/4

so
x+ 3

2x− 1
= 41/2 = 2

so x+ 3 = 2(2x− 1) = 4x− 2, so
5 = 3x, so x = 5/3; and you can easily
verify that this solution is not
extraneous.

Score: /3

/6



Problem 2: A DVD drive has a maximum
speed of 7200 revolutions per minute. If a
DVD has a diameter of 12 cm, what is the
linear speed, in km/h, of a point 5 cm from
the centre of the disc if the disc is spinning
at 5400 revolutions per minute?

The point travels 2π · 5 cm = 10π cm in one
revolution, so
5400 · 10π cm = 540 00π cm = 0.540π km in
one minute, so
60 · 0.540π km/h ≈ 101.8 km/h.

Score: /3
Problem 3: The arm and blade of a wind-
shield wiper have a total length of 30 inches.
If the blade is 24 inches long, and the wiper
sweeps out an angle of 125◦, how much win-
dow area can the blade clean?

6” 24”

125◦

125◦

360◦
π (302 − 62) = 300π sq inches ≈

942.5 sq inches

Score: /2

Problem 4: A jealous student started a ma-
licious rumour on an isolated college campus
of 5000 students. The number of people who
know the rumour within t days after it was
started is given by the function

R(t) =
5000

1 + ae−kt

where a and k are constants. Half the stu-
dents knew of the rumour within ten days.

a. Find a and k and graph the function R.

Since 1 = R(0) = 5000
1+ae0

= 5000
1+a

, it
follows that a = 4999.
Since 2500 = R(10) = 5000

1+ae−10k , it

follows that 1 + ae−10k = 2, so
ae−10k = 1, so e−10k = 1/a, so
−10k = ln(1/a), so k = − 1

10
ln(1/a) =

+ 1
10
ln a = ln(4999)/10 ≈ 0.8517.

R

t
5 10 15

1000

2000

3000

4000

b. How many students knew of the rumour
within 15 days after it started?

R(15) ≈ 4930

c. How many students altogether will
eventually know the rumour?

All 5000 of them

Score: /5

/10
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