Business Calculus (MATH 2350) Name (Print):

Summer 2019

Friday, 05/31,/2019
Quiz 1: Section 10.1, 10.3, 10.4 Score:

/100

Section 10.1

1. Use the graph of the function f shown to estimate the indicated limits.
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5 points| li
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lim f(z) =3

T2~
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The limit does not exist, as lim f(x) =3 while lim f(z) =2
T2~ r—2T
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-3
2. 110 points | Find i1_>n% ;:2 —g T explain why the limit does not exist.

If we try to calculate the limit directly, we yield
x—3 3—-3 0

Ii _ n o _»Z
3322 -9 (32-9 0

which is an indeterminate form. So, we must factor and cancel to yield the correct solution:

r—3 (z —3) 1 11

_1 — — —

= lim im =
=322 -9 223 (x—3)(x+3) 223x+3 3+3 6

X

x+2 ifx<0
3. |10 points | If f(z) = — , find lim f(x).
f(@) {2_ oo nd m )

For the limit to exist, it must match up with the left-hand and right-hand limits. First, we calculate
the left-hand limit:
lim f(z)= lim 2 +2=0+2=2.

rz—0~ z—0~

Then, we calculate the right-hand limit:

lim f(z)= lim 2—2=2-0=2.

z—0t z—0t

As these are equal, we then yield that

lim f(x) = 2.

z—0
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4. Given that lim2 f(z) =1 and lir% g(x) = —11, find the indicated limits.
T— T—

(a) lim 2g(x) + 5 (x)

li_% 29(z) +5f(x) = li_% 2g9(z) + li_% 5f(x)
:ZZiEggCﬂ<+5igngﬂ
= 2(—11) + 5(1)
=—17

i 20 @)
(b) [5 points] Ty =577

20 — f(a) Qe —f@)

li =
a5y 22 411 lim (22 + 11)
r—2
lim 2z — lim f(x)
_ x—2 z—2
lim 22 4 lim 11
r—2 z—2
41
C4+11
3
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5. A cell phone company charges $40.00 for the first 1000 minutes of calls per month, and $0.15
for each additional minute.

(a)

5 points (bonus) | Write a piecewise definition of the charge F'(z) for z minutes of calls

in one month.

Fla) = 40 z < 1000
~ 140 4 0.15(z — 1000) = > 1000

i.e. $40.00 if you use less than 1000 minutes, then $30.00 and an additional $0.15 for every minute
beyond 1000 minute you go beyond 1000 minutes (that is,$0.15 times  — 1000 minutes).

5 points (bonus) | Find lim F(x) or explain why it does not exist. Show your work!

z—1000

For the limit to exist, it must match up with the left-hand and right-hand limits. First, we calculate
the left-hand limit:

lim F(z)= lim 40 =40.
z—1000~ z—1000—

Then, we calculate the right-hand limit:

lim F(z)= lim 40+ 0.15(z — 1000) = 40 + 0.15(1000 — 1000) = 40 + 0.15(0) = 40.
—1000+ z—1000+

As these are equal, we then yield that

lim F(z) = 40.
x—1000

10 points (bonus) ‘ Graph F(x). Label your graph, indicating the values of z and F'(x).

150 %
F(x) (dollars)

100

50 +

2 (minutes)

200 400 600 800 1,000 1,200 1,400
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Section 10.3
1. Sketch a possible graph of a function f such that lim f(z) =2, f(3) =2, and f

r—3~
is not continuous at x = 3.
5%
f(x)

4 1

3 s

2 °

1 o—
il il il il x |
1 2 3 4 5

2. Determine where each function is continuous. Express your answer in interval notation.

(a) f(z) =6z + 2

A polynomial function is continuous everywhere, so f(z) = 6z + z is continuous on the interval
(—00,00).

(b) f(@) = |z

The function f(z) = |z| is equal to x for x > 0 and —z for x < 0. As these functions are both
equal to zero at = 0 and are continuous (in fact, polynomial) functions elsewhere, the function
f(x) = |z| is continuous.
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2> +x—6

3. |10 points| Let f(z) = x—2 ifz# 2. Is f(x) continuous at x = 2?7 Explain.

7 ifz=2

For a function to be continuous at a point, the limit must exist at that point, and it must equal
the value of the function at that point. If the limit exists at a point, it must match up with the
left-hand and right-hand limits at that point. First, we calculate the left-hand limit:

2
-6 -2 3
lim f(z) = lim 220 g, 2@ s,
T2~ T2~ T —2 T2~ T —2 T2~
Then, we calculate the right-hand limit:
24+2-6 —2 3
lim f(z) = lim rarob lim E=2@+3) = lim z+3=5.
z—2+1 r—2+ T —2 x—2+ T —2 z—2+1

As these are equal, we then yield that

lim f(z) = 5.

r—2

However, f(2) =7, so while the limit does exist at = 2, the limit does not equal the value of the
function at x = 2. Thus, f(x) is not continuous at = = 2.
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Section 10.4

1. Find the indicated quantities for f(z) = 8z% + 1.

. f2)—f@)
(a) 51

f2)—f1) _ B2+ - @B1)°+1) 33—

9:24.

2-1 2-1 1

(b) r)

First, we calculate f'(z):

Then, we calculate f'(1):




Business Calculus (MATH 2350) Quiz 1 - Page 8 of 8 Friday, 05/31/2019

2. The revenue (in dollars) from the sale of = tables is given by

R(z) = 100z — 0.122, 0 < z < 1000.

(a) |5 points | Find the average change in revenue per table if production is changed from 200
to 225 tables.

R(225) — R(200) _ 100(225) — 0.1(225)” — 100(200) + 0.1(200)* _
_ = 57.5.
225 — 200 25

(b) | 10 points | Find R'(z) by using the definition of the derivative (i.e. by using limits, not

the linearity of the derivative and the power rule).

_ £ - o o 2 _ o )2
R(z) = lim flx+h)— f(x) — lim 100(z + h) — 0.1(x + h)* — 100z + 0.1(x)
h—0 h h—0 h
; 100z + 100h — 0.122 — 0.22h — 0.1h% — 1002 + 0.122
= 111
h—0 h
_ 100k — 0.2xh — 0.1h2
= 111m
h—0 h
. h(100 — 0.2 — 0.1h)
= lim
h—0 h
= lim 100 — 0.2z — 0.1Ah
h—0
=100 — 0.2z — 0.1(0)
=100 — 0.2z

(c) Find the instantaneous rate of change of revenue at a production level of 200
tables.

R'(200) = 100 — 0.2(200) = 100 — 40 = 60.




