Business Calculus (MATH 2350) Name (Print):

Summer 2018

Monday, 06/11/2018
Quiz 5: Section 11.6,11.7 Score: / 85

Section 11.6

1. If x = azc(lgz), t = t(y) (that is, if both x and t represent functions of y), and
2y/x = 11 + xt, find —.
dy

(—Z(Qﬁ) = (Z(ll + xt)

dy :
1 Ry
2(2(.@)_1/22;) = jy(ll + 2t) Chain Rule
(m)_l/zl = th + l’ﬁ Product Rule

dy dy Tdy
71/2@ B dx dt

&y @ T
(- — )= p—
dy((x) ) i

dt  dx ((z)~1/2 —t)

dy dy x
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2. If x = z(t), y = y(t) (that is, if both = and y represent functions of t¢), and

d d
3m2—2y3:11,ﬁndd—jwhenx:3,y=2,andd—gt/=6.
d 9 3 d
= (322 - 2y%) = —(11
307~ 2g%) = S.(1)
d o d 3
— —2* p—
35 @) —250°)
dx 5 dy
32zx—) —203y*—=)=0
(2250) — 2322
dx dy
6r— — 6y°— =0
Tar T
dx dy
61— = 6y°—
Ta T
de _ 6y* dy
dt 6z dt
dv _ y*dy
dt — x dt
d 2)?
a Q 6) Substitute values provided
dt (3)
dr 4
7:76 =
dt 3()
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3. |20 points | A manufacturing company estimates that weekly sales s and weekly marketing costs
m (both in dollars) are related by

s = 45,000 — 10, 000e—-00™

The current weekly marketing costs are $200, and these are increasing at a rate of $7 per week.
Find the current rate of change of weekly sales.

s’ = (45,000 — 10, 000e ~-205m)/

s’ = —10,000(—0.005m’)e 005

/ —0.005m

/
s =50m'e

s’ = 50(7)e*095(200)  Qupstitute values provided
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Section 11.7
1. Find the relative rate of change of f(x) = 3 + 3e.

First, we find f/(x) using the chain rule:

f'(x) = 6€*.
!/
Then, we use the fact that the relative rate of change of a function f is given by ;éx)) to yield a
x
final answer of:
662x
3+ 3e2”
2. Find the relative rate of change of f(z) = 62° — In(x) at © = 3.
First, we find f'(z):
1
"(z) = 1822 — —.
flw) =180 -
/
Then, we use the fact that the relative rate of change of a function f is given by é((x; to yield:
x
1
181'2 -
623 — In(x)’

Finally, we substitute « = 3 and reach a final answer of:

18(3)% — 7 162 — 1 48
@ _ 3 _ 3 _ 15 ~ 1.0047561986.
6(3)3 —In(3) 162 —In(3) 162—in(3) 3(162 —In(3))
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3. Find the percentage rate of change of f(z) = z* — 5 at = = 4.

First ,we find f/(x):
f(z) = 4.

/
Then, we use the fact that the percentage rate of change of a function f is given by 100 (f (x))

43
100 )
(+55)

Finally, we substitute £ = 4 to reach a final answer of:

4(4)3 256 256
100 =100 =100 [ =— | ~ 105.577689243.
<(4)4—5> <256—5) <251>

to yield:

4. 110 p‘o%nts Given the price—deme?nd equation z = f (p) = 2000 — 3p?, find E(p), the price-
elasticity of demand. At p = 15, is demand elastic or inelastic?

-pf'(p)

Recall that the price elasticity of demand is given by the formula E(p) = )
p

. As such, we

calculate f'(p):
f'(p) = —6p.

The, we use the formula to yield our price-elasticity of demand:

_—»f'p) _ —p(=6p) 6’

E - - .
(p) F(p) 2000 —3p2 2000 — 3p2

To determine if demand is elastic or inelastic at p = 15, we substitute to yield:

6(15)> 1350

_ - ~ 1.01886792453.
2000 — 3(15)2 1325

E(15)

As demand is elastic when F(p) > 1, we may then conclude that the demand is elastic at p = 15.
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5. Given the price-demand equation
3p? + 5z = 7500

(a) Express the demand x as a function of the price p.

3p? + 5z = 7500
5z = 7500 — 3p?

1
T = 3(7500 —3p?)

. : - —pf'(p)
b) |5 points| Find the elasticity of demand, E(p) = ——=.
(b) ®) =0

First, we find f/(p):
1

F'p) = £(~6p) = "

Then, we use the formula to calculate the elasticity of demand:

_-pf'p) ()2 (6P 5 O ep?
Ele) = flo) 7500531502 - (5) (7500—3p2> ~ 7500 — 3p?°
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6. |10 points | Given the price-demand equation x = f(p) = 1/200 — p?, find the value(s) of the
price p for which demand has unit elasticity.

E(p) = —pf'(p)

First, we calculate f'(p):

J/(p) = 5(200 — ) 2(~2p) = —p(200 — ) 1/2

Then, we calculate the elasticity of demand:

_ —p(=p(200 —p*)7'7%) _ P’ p*

) (200 — p2)1/2 (200 — p2)1/2(200 — p2)1/2 ~ 200 — p*’

Following this, we solve E(p) =1 to reach our answer:

E(p) =1
P
200 — p?
p? =200 — p?
2p% = 200
p? =100
p = *+10.

7. |10 points (bonus)

mizes the revenue?

Given the price-demand equation x = f(p) = 10e %17 what price p maxi-

Revenue is equal to price times demand, so we construct the revenue function:

R(p) =pf(p) = p(lOe_O'lp) — 10pe 017,

Next, we calculate R'(p):

R'(p) = 10(1)e %P + 10p(—0.1)e %P = (10 — p)e 017,

Setting R'(p) = 0, we solve to yield p = 10. Constructing a sign chart, we find that R'(p) > 0 on
—00,10) and that R'(p) < 0 on (10,00). As such, at p = 10, the maximum revenue is achieved.




