MTH 2201 Test #4 - Solutions
SPRING 2016

Pat Rossi Name

Instructions: Show CLEARLY how you arrive at your answers.
1. Given that In (2) ~ 0.7 and In (6) &~ 1.8, Approximate the following, without the use of a calculator:

(a) In(12) =In(2-6) =In(2) + In(6) ~ 0.7+ 1.8 =2.5

(b) In(3)=In (%) =In(6) —In(2) 1.8=0.7=1.1
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In(2) ~ 3(0.7) = 2.1

2. Compute: % [111 (312 + 4:0)] =

d 2
L 11n (32° +42) | = - (6x +4)
da 3x? + 4x
—_—— ——
In(g(z)) 1 g'(x)

g(x)

ie, & [In (322 +42)] = s - (62 4+ 4)

3. Compute: -& [ln (2493;31841)} =

L (2225)] = 4 [n (20% + 82) — In (4% +4)] = 57 (62 +8) — oy (1207)

L n (3585 )] = st (62 48) — b (1207
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5. Compute: f (6x2 + 62 + 4) dx

2

f(6x2+6m+4)dx:6{§} +6[%] +da+C =22+ 322 + 42+ C

ie., [ (62 + 61 +4)dr =223 + 327 + 4z + C




6. Compute: [ 2dzx =

[2dz= [5ide =5 1dz=5[n(z)]+C=5In(z)+C

ie., [2dz=5In(z)+C

7. Compute: [e™dz =

1
f edr= -+ C
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ie., [e™dz=1e™ +C

8. Compute: ff:fl (3332 — 4z + 4) dex =

3 2 2
S22, (307 — 4w+ 4) do = [3 M 4 M +4x] ~ [ = 2% + 427,
-1

F(x
o) (z)

- [(2)3 2022+ 4(2)] - [(—1)3 (1) + 4(—1)] =8 (-7) =15

F(2) F(-1)

ie, [727 (322 — 4o+ 4) do = 15




9. Compute the area bounded by the graph of f (x) = 22 + 1 and the z-axis between x = —1 and = = 1

First, graph the function.

y=x+1

]
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Note: Between z = —1 and x = 1, the graph of f (z) lies above the z-axis. (i.e., f (z) > 0)

Hence, the area is given by:

23 1 3 _1)3
Mrea= [, fo)de= L @4y o= | Te| = [Ghe) - [(? : ”)]
F(x) F(1) F(-1)

i.e., Area =

wloo




10. Given the demand function ¢ = D (z) = (Il_eg)Q and the current price of z = 1:

(a) Compute the elasticity function, E ()

E(z) = -5

D (x) = 25 = 100 (z + 3)7?

ie., D(z)=100(z+3)"2

D' () = =200 (x +3) 7" (1) = —200 (x + 3) ™ = — 200
ie., D' (z)=— (jfg)g
_ _zD'(z) _ (- 8s) _ 200 (z+3)*\ _ 2
E(r) = - D(z) — ( (10;3>) _x<(z+3)3) ( 100 ) T a3
(z+3)2

ie, E(z) = f—fg

(b) Compute the value of the elasticity function at the current price

Atz=1, E()=E(Q1)=-2% =

ie, E(1)=1

[\v]

(¢) Interpret the result

Since E (1) < 1, the elasticity of demand is inelastic.

This means that a unit increase in price will NOT result in a significant decrease in demand and
consequently, a unit increase in price will result in an increase in revenue.

(d) Determine the price x at which the revenue is maximized
Revenue is maximized when E (z) =1
To find this value of x, we set E (z) = 1, and solve for z.
E(z)= :5274?3 =1

: 2 __
le, 5 =1

=2r=x+3

=x=3

i.e., Total Revenue is maxmized when x = 3




