Business Calculus (MATH 2350) Name (Print):

Summer 2018

Monday, 06/25/2018
Quiz 8: Section 13.1, 13.2 Score: / 100

Section 13.1

1 Find [ 2ds

/2d$—2/1dx

= 2In(|x|) + ¢

2. 110 points| Find / 4% 4 3t + 3dt

/4t3+3t+3dt:4/t3dt+3/tdt+/3dt

1, 1
= 4(1#) + 3(5152) +3t+c

3
:t4+§t2+3t+c
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3. If the marginal profit of producing x surfboards is given by P’(x) = 40 — x, and
P(10) = 20 where P(z) is the profit in dollars, find P(x).

First, we find /P'(x)d:z::
1
/40—x d:z::40:1:—§ac2+c.
Then, we solve for c:

P(10) =20

1

40(10) 2(10)2 +c=20

400 — 50 + ¢ =20
¢ =20 — 400+ 50
¢ = —330.

1
So, P(z) = 40z — 512 — 330.

2
" Find [ e 20t 4 2

2 1
/ex+2x4+xdw-/exdx+2/x4dx+2/xdx

1 -
=" + 2(3330) +2In(|z|) + ¢

. 2
=e" + 5ZE5 + 2in(|z|) + ¢
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5. ‘ 15 points (bonus) ‘ If the marginal profit of producing x items is given by P'(x) = 40 — z, and
P(z0) = n (where P(x) is the profit in dollars of producing x units, xy is some fixed number
of units, and n is some fixed number of dollars of profit), find a general formula for P(x).

(Hint: Look at problem 3 and change your values accordingly)

First, we find / P'(z)dz:

Then, we solve for c:

1
/40—w dr = 40x — §w2—|—c.

1 .
40(z0) — =(z0)?  +c=n

2

2

2

1 x
So, P(x) = 40z — Ja? + (n — 4020 + -2).

P(zg) =n

c=n—40xy +

2
i
2
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Section 13.2

1. In each problem, find / f(z)dz.

(a) flz) = 242(32° +2)°

(Hint: If du is too large or small, consider scaling du)

Let w = 322 + 2. Then, du = 6zdz and 4du = 24zdz. We now substitute and solve:

/24x(3x2+2)3dx— /4u3du
- 4

:4(Zu )+ e

:u4+c

=322 +2)" +c

2
- €T
» o) =

1
Let w = 23 + 1. Then, du = 3z%dz and gdu = 22dz. We now substitute and solve:

z? 1/1
/x3+1d”—/3(u> d“

1
= gln(|u\) +c

1
= gln(|x3 +1|) +c.
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(c) f(@) = (@ = 1) +1)°

(Hint: If u = f(x), then f(z) —2=u—2)

Let u =2+ 1. Then, du= dzr and u — 2 = x — 1. We now substitute and solve:

/(3: — 1) (2 + 1) dz = /(u — 2)(w)?du

@ o) = 4242

1
Let uw = 2x. Then, du = 2dz and §du = dz. We now substitute and solve:

1
/62x+2x—|—2dx:/2(e“+u+2)du

— % </e“du+/udu+/2du>
1

1
:2<e“+2u2+2u)+c

1 1
="+ - uwltutec

2 4
= 1eh + 1(236)2 +2z+c
2 4

1
:§eh+z2+2w—|—c.
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2 Find [ 20¢da,

Let w = 22. Then, du = 2xdz. We now substitute and solve:

/2wez2dx: /e“du

=e"+ec

2
=e" +ec.

3. If the marginal cost for producing z of a certain item is given by C’(z) = 4(x+10)3,
and the fixed cost is C'(0) = 2000 (in dollars), find the cost function C(x).

First, we solve / C'(z)dz. Let w = z + 10. Then du = dz, and we may proceed to substitute and

solve:

/4(1’+10)3dx:/4(u)3du:u4+c: (z+10)* +c.

Now, solve for c:

C(0) = 2000
((0) +10)* + ¢ = 2000
10* + ¢ = 2000

¢ = 2000 — 10%.

So, C(z) = (z + 10)* + (2000 — 10%).
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2023 4+ 2z + 1

4. |20 points (bonus) | Find /m

In(10z* + 222 + 2x)dzx.

Let u = In(102* + 222 + 2x). Then,

4023 + 4z +2
YT 0t 22 2
~ 2(202% 4+ 22 +1)
-~ 2(5rt + 22 + 2)
202 + 2z +1
o brttata

X.

We now substitute and solve:

/20x3+2x+1

:—u2+c

N =N -

(ln(10x4 + 222 + 2:6))2 +c.




