
• Product rule: If F (x) = f(x)g(x) then

F ′(x) = f ′(x)g(x) + f(x)g′(x).

• Quotient rule: If F (x) = f(x)
g(x) then

F ′(x) =
f ′(x)g(x) − f(x)g′(x)

g(x)2
.

• Chain rule: If F (x) = f(g(x)) then

F ′(x) = f ′(g(x))g′(x).

• Power rule: If F (x) = f(x)n then

F ′(x) = nf(x)n−1f ′(x).

• Quadratic formula: If ax2 + bx+ c = 0 then

x =
−b±

√
b2 − 4ac

2a
.

• Integrals:

∫
f ′(x)f(x)ndx =

f(x)n+1

n+ 1
+ C if n ≠ −1;

∫
f ′(x)f(x)−1dx = ln |f(x)|+C;

∫
f ′(x)ef(x)dx = ef(x) +C.

• Elasticity: If q is the quantity and p is the price then the elasticity is

−p

q

dq

dp
.

• Present value: If f(t) is a revenue stream and r the interest then the future value of the stream
after T years is

∫ T

0
f(t)e−rtdt.
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(1) Find the derivative
dy

dx
if

(a) y = xex
2

fcxig.CH

fCxI X f 4 1 1

guy et gag h nm

gkxkhkncxnrkxzh.lkeX 44 1 ex

na e Xe r'Cx7 2X

94 1 2xe'T

dy
The 1 ex't x exert
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(b) y = ln(x2 + 3) f gcn

f xl thx f 4 1 4

gCx2 X2t3 94 7 2 x

dy
Tdi 3

2x
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(c) y =
1√

x2 + 1 Ken 42 f Can

f 1 1 Rei

f 1 1 2 1

N k

dy
f

Kait 2x

I
X2 312
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(d) y =
e
√
x

1 + x flex
gCx7

f x haha

hlxl e
h Cxin ex

rlxi rx xkricy lzx
kfkxl

erflzx.tk
eIzrxglXl

HXS4xl 1

des EIN CHA e 1
ai

C 1 72
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(e) y = ln(x(x2 + 1)) In X t ln x2tc

lax c fcg.cn

gCxI X2t1 94 1 2 x

f x lux f'lxI

F lxI 2x

dy
DI I c ZX

Eel

X2t
X Kha
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(f) y = e3x
2+1

f gun

f xie e t'Cxl e

g x 3 41 g'Cx Gx

dy
Td

e 6
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(2) Find the second derivative of f(x) = x
3x+1 .

41 1

Text
41 12 X 44 1 1

1 2 3 4 V X1 3

f 4 1
1 3 47 X 37

31 3 152 guy
2

g Cola 3 1 secret 3

f 4 213 153137

6

3 4
3
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(3) Find the equation of the tangent line to y3 = x2 − 3 at (x, y) = (−2, 1).

392 DI 2x
DX

At Kyl C2 s

3cm dad 2C a okay

point slope formula

y I tf x e al
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(4) Let f(x) = 4x2+1
3x2+1 . The first derivative of f is f ′(x) = 2x

(3x2+1)2 and the second derivative is

f ′′(x) = 2(1−9x2)
(3x2+1)3 .

f txt 4

3 Rt I

f 4 1 2

4 2 72

f X1
24 922
up
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(a) Find the critical values of f .

fIxia 4
3 41

f lxlnLIT.ir
f xin 24 922

en

f xI 0 2x o

s X o

f 4 1 is undefiled 34415 0

filed is always defined

cv
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(b) Find the intervals where f is increasing and the intervals where f is decreasing.

f Ixia 4
3 41

f lxlnLFT.ir

f xyz24 973173
The only critical value is a o

so the intervals are C Got

0,007 We need to decide on which

of these intervals he furchan is

increasing or decreasing

As I C Gogo f't 11 422 co

f is decreasing on C ago

Ag LE co co fkn o

f is increasing on god
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(c) Find the intervals where f is concave up and the intervals where f is concave down.

f1 1 a 4x4
741

f lxh II.TK
c We first find where f X o

This occur when 20 9 4 0

9 2 1 X I

So our intervals are too 57 4,13
and Az 10 Choosing pts in eses

interval we see that f C c 2 87 0

f 07 7,20 f I 21 87
Is do

we have f is concave up on

5,51 concave down on

C A 37 C's 007
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(d) Find x-values for any inflection points for f .

f Ixia 4
3 41

f 11 if

f 1 1 24 922173

The inflection pts are where

concavity changes so they

are X Its
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(e) Find the x-values of any relative maxima and minima. Make sure you clear which values
correspond to maxima and which to minima.

fix III
f 11 172
f 1 1 24 973173The relative exhena occur

at the critical values Here o

is the only critical value

We need to determine if it is

a relahle max or min

Nok tht f Co 20 So

by the 2nd derivative test

X o is a relative min
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(f) Find the horizontal and vertical asymptotes.

flive 4
3 4

flxlnIE.TT
f 11 24 922

a 3

To find the horizontal asymptote

we take fins.IE iiI EE

So the horizontal asymptote is

y Es

Vertical asymptotes occur when

the demoniahn of flu is zero

Siree 3 2 1 1 for all values
of x there are no vertical
asymptotes
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(5) If f(x, y) =
x

y − x
, determine the following:

(a)
∂f

∂x

fGayle 44 where
x y

Kyle X and vcy.gg y X

Taking partial derivatives we have

8 1 8 2 so

of 8 v u off

1 y H X C D

xp

y
Ext
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(b)
∂2f

∂x∂y

As Effy dojo we need to

take the partial derivable of

9 with respect to y

We have p
9 where

Ucx y

Uday y Cky y x so

y
1 Fye 2 y X t

Therefore

02 1 y XT y ca ly x

0yd x
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(6) Compute the following integrals:

(a)

∫
3x

x2 + 1
dx

We use the rule with

UI X2H n 2x

sina.SE dx ZJIIIdx
We have

SIE dx Infinite
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(b)

∫
x

(x2 + 2)2
dx J x 252 dx

let 4 542 9 2 So

U 2x Then by the power

rule

2x XYZ dx 25
c

1

siree

S yzpdx E
2 42 2 dx

we have

2

SEE.mil if e
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(c)

∫
8x

√
x2 − 1 dx J 8 62 if DX

4 2 1 2 c DX

Z

4 c

Let U 5 1 so y 2x

n tz To apply the power rule

we see hat For the red inky
to eat te black we need to multiply

by 4 There he

Ssx do 41k cc
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(d)

∫ 1

0

x

ex2 dx fo X e dx

Y I U a 2x

got dx J 2x e dx
O

e lo E e eo

Ell te
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(e)

∫ 4

0

x√
x2 + 9

dx fo4x xYa5kdx

42 49 and u 2x so

zmgdx t 2xCx2taIkdx

z EE't't

Lf Fa ru s
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(7) Suppose that a donor wishes to provide a cash gift to the University that will generate a con-
tinuous income stream with an annual rate of flow at time t given by f(t) = $80, 000 per year.
If the annual interest rate of 4% compounded continuously, find the capital value of this income
stream.

Find the present value of the income

stream after 10 years

PV got fate o4tdt

8000 e tdf

8000 Co

Joy Jo C ou e
o tyg

e yo

li et
200,000 l
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(8) A company has an income stream of f(t) = 7000e−.03t in dollars per year. Find the present value
of the income stream over the next 10 years if it is invested at a rate of 2% a year compounded
continuously. Also find the capital value of the income stream given the same rate of interest.

PV J f ta e tdt tooo e o t
e
at
de

7000 e
oos tdf 7IO o oo5e o5tdf

easy
2401000 e

e5
eo 240 ooo l etg



26

(9) Find the area of the region between the curves y = x2 − 1 and y = −x− 1.

I not

X4x o

X Xt l l o

x l 0

The area is

x n Ce Hdx Lift Adx

EE Ell o FI
Iz t I



27

(10) A company’s profit from selling pens and pencils is

P (x, y) = 3x+ 2y − .01x2 − .02y2 − .003xy

where x is the number of pens and y is the number of pencils. If 20 pens and 10 pencils have
been sold what is the approximate amount of profit from selling the 11th pencil?

We need to evaluate IT when

X Zo y do

ID
Ty 2 04 y o 003

OP

Jg 20 co 2 0440 soos zo

2 Y 06

1.54
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(11) The marginal cost function for an item is MC(x) = 100+3x and the marginal revenue function
is MR(x) = 300− x. The initial cost is $50. Find the maximum profit or minimal loss.

The marginal profit is

FpCx1 trail trial
300 x too x 3 1
200 Ux

Therehe proft is

PGA f oo 4Idx 200 2 2 t k
To find K we observe tht

1261 0 Cco _50 So

PCs k 1207 Cco 50

So pCx7 200 2 2 50

MICH _O Zoo che X 50

This critical rake is the max

so te max profit is

Pcso c 200Cso 2 505 50
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(12) The profit function for an item is P (x) = 9x− x3 − 3x2 − 2 and you are only allowed to make
up to 10 items. Find the maximum profit or minimal loss.

The marginal profit is

kTCxi 9 3 2 Gx o

362 2 37 0

36 3 x D o

X 3 1

There be the max coccus at

X o I or 10

Pco 2

pal 9 l 3 2 3

P a 9407 tooo 300 2 1208

so the max is 3
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(13) The profit function for an item is P (x) = x+
100

x− 20
+ 2 and you are only allowed to make up

to 15 items. Find the maximum profit or minimal loss.

Ftp cxh.lt I o

X zo
2

X 2o
2 Loo 7X 2o Ico

X 10,30
So Kelo is the only C V between 0215

and the mare profit occurs at 0,10 outs

P 07 0 z 3

Pko7 LG t 1 2 2

P G 1 154 to 2 15 20 2 3
15 20

so then max is 2



31

(14) The demand function for a certain item is given by

(p+ 1)(q + 6)2 = 1000 .

Find the elasticity of demand when p = 9. If the price is increased will revenue increase or
decrease?

When p 9 we have

9 4 q 672 000 q 612 00

qt6 Ilo

q 16

Differentials
Ito qts t Pti 21946 daIp o

When p q 2 4

102 Lo cyclo d
ph o

9

n fl H g s

The quantity is elastic so an

increase in price will decrease

the revenue
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(15) In 1988 the Lorenz curve for income distribution in the U.S. was y = x2.3521. What was the Gini
coefficient? If the Gini Coefficient in another country that some year was .4 was the income
distribution more equal in this country or in the U.S.

G C

ah

2C

J x
2 354 dx

E lo t ska

G C 2 t sa
3.3521 2

3 521

c 3521
403

3.3521

The distribution is more equal

in the other country
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(16) Find the consumer’s surplus at the equilibrium price given that the demand function is p =
−x2 − 6x+ 75 and the supply function is p = 2x+ 10.

Find market equilibrium

I 6 75 2 0

112 8 65 0

x 1137 x 57 0

p 2C5 tlo 2oXl3

Equilibria 11 5 10 20

6 757 zo dx Jo 6 5574

35 55 65

235 75 275 473
5
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(17) Find the consumer’s surplus at the equilibrium price given that the demand function is p =
−x+ 170 and the supply function is p = x2 + 4x+ 20.

C S Xt 170 1174 1 20d

J It 5 150 0

5 x co o

X 15

p 10 1170 160

to 1607 dx EX teddy
O

EE 110 71
CS too so


