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

F'(z) = f'(z)g(z) + f(2)g'(x).

e Quotient rule: If F(z) = % then
/ f'(@)g(x) — f(2)g'(z)
)= g(x)?
e Chain rule: If F(z) = f(g(x)) then

Power rule: If F(z) = f(z)" then

F'(z) = nf(z)" " f'(2).

Quadratic formula: If az? + bz + ¢ = 0 then

b Vb? —dac
T=—
e Integrals:
f(x)nJrl )
! n — —1-
/f(m)f(:c) dx = ] +Cifn # —1;

/ F(@)f(2)"\dx = In[f(2)] + C:

/f’(x)ef(x)dm =@ 40
e Elasticity: If ¢ is the quantity and p is the price then the elasticity is

pdq

qdp’

e Present value: If f(¢) is a revenue stream and r the interest then the future value of the stream
after T' years is

T
/ f(t)e "tdt.
0
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(1) Find the derivative d—y if

(a) y = ze” = .Q()d ) ()

SCxl—;)é Flvy =1

g[x’) - e)CL 3(\4 2 \/L (/\(?‘)) %’(}C?a Lvl(b"'(x)’)"//x?
VL(X): 676 hWilxy = 67(
a2 XE rGa= LK

2
4'0= 2xe™

0(}'1‘ ’L Qxl—f Y (Zxc’eﬁ
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i x « Lo
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R e L
$(x) = lnx P x

- (v~ _Ll (Zx)
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(2) Find the second derivative of f(x) = 55+ =

U(x)- X Uit 1

V (xl= 3xe Vilx) =73
1- (%-x—u? —~ X (37

@ )(fej\z/

-~ -
L = (@7%0 - 3(?<> <

(3wen?

Q/()c') <

cy(&)’-‘ Pl 3ilx) =3

Q/’/)(]: ~7 czxﬂfg (2)
~ L
@x—ﬁ)s




i 3=2? -3 at (z,y) = (-2,1).
(3) Find the equation of the tangent line to y° = x* — 3 at (x,y)

v jfs = AX

/J(+ Cy,/\ﬁ < sz ) )
Ay gy

?CD i’%;’; 2,(’“1') =) ZZQ:: — -5;

?ol/\'r\\ - SZOPC S—o/\/‘"{ (Aé"\ .

Y o
Lj'\) = -A<Y (W)

3



10

(4) Let f(x) = giz—ﬂ. The first derivative of f is f'(z) =

2(1-9z2?)
BZF1)3"

f(w) =

L/’(L’r/

3 X5/

S(X] 2

g(»cl"

§“(x)~

&7\ 'Hf)

2 (- %:‘)

% +/3

2x
(3z2+1)2

and the second derivative is



g[xl i{i /
3 X5/
(a) Find the critical values of f. g ok Q%z
(-2~
§(n= )
%ﬁ <)

(L Y el & @h/)ﬂ“:—o
£ §0a s alunys deked

[\
C\/ X=




S;[X] ! ﬁt/
PR Gy

Ax

1
(b) Find the intervals where f is increasing and the intervals where f is decreasing. %\ (el = (grer 1®

12

\7\[1(\(11 w

Tl\< onLj Cfn')f\'CoJ Value i Xceo

Se e [«,Ler(/&J; e <—~GD,¢‘) &
(o‘aq_ We vieed > decile on ediel

&Y Mk ?w{-(/‘uw(.s e fvchon <5
Facv\casx'rj oV oeﬂcv\wtag\

( -2
AS —( & C"Q";°.) & Q (ﬁ()’: ‘_L_I—;- <o
{\— A4 O{QCMVB N C"Q)) )

2
(N e =N

s MCW% on (o,
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%\ ) = A= 3 (c) Find the intervals where f is concave up and the intervals where f is concave down.
. e
V(v)c’ﬂ;»-qj) we_ Q({\S'\' Q\‘«,O( OJ(’W 'g (\6> <o.
Tus olcu~ Loben 2 </A°(><'L) -
— - I
4,—') 0{5?‘:. /.( @ = T E
SO au \.’b'L(/\l/zlJ SN <\Q3 "17 Gs , 3
onef & ¢ o). Cheosiy  pir. in cax
¢ 2
lpel  We  See et £ ( ?)@

te _ % L —_ 2("2)
Pl B & () = 28

e \/’-0'-&{ &- s Ce NCave  “p an
4L
( 2, fb\ & CaNca e 6@)’(«0\'\ DA

(~» N ’%7 & C—%/«-@) .

o



S(lxl 2 Hxe

3 Xy

14
Ax

I ~
g (xl = (el

(d) Find z-values for any inflection points for f.
$/z(¥)1 2 (-7xY)

@?
Tle (‘r\,&eplwq erS are. whee
CO/\.CQ,V‘l‘L) C(&W Ss he,j
Are =1 %
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(e) Find the z-values of any relative maxima and minima. Make sure you clear which values
correspond to maxima and which to minima.
X("q - L[KL't/

3 X!

e
S i Q;&tl’]?_

§(n @?
/{7’\6 ’N—[%Llr'/‘( S XL\U«O\ B<C U on
q")L e o {\\'C'\,{ lees, e  xoo

(S J"Le O"’Lj C‘_m"\'\’ce\,( Veclue ‘

We neod b Lebopupe 0 L s
o veb e max o~ min

Uslke,. Tt 0 20 So
\6“3 o Al Jomlahle dest
X =o (s a mLALC 2119,



&[X] - L/,(LT/

(f) Find the horizontal and vertical asymptotes. §'6a - b%z

$002 22
%&%/3?

T;D 7t(no@ tle W,‘%JK[ QS‘Lj.«L/,o(,J:
LU‘( i—akc [IM L(,_Yi’é/: (dny Lé.g" = .i

Ysos XA S

Se Fhe Wormnhl  asgaphle (S
Y- 3.

\/@/JN‘CA( Q¥Y Mplﬁskg oceon~ wley

(h(— OKOW/I‘.,,LU‘ 5( Q(Sd ;S 2R/ \o.

Shep B\ > Por all (eelicey
O‘( X Ttore afe. U \/‘Q/W’)@L(

Sy Mp drdes,
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(5) If f(z,y) = L, determine the following:
y—z

fg(Yu-d): O] where

@j\
Ulygl= X o  Vilvg) = 97%
Ty pehnl  dlapdle KNpes  we lope

ou @/\—/ﬁ — So
5%~ L & %~ L

o
ol BV wF
M %

1: (g~ ~ - (D)
— Qj,‘\q"l
3
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/5‘ < b/'l;g ~ Q& we yLee d ‘Jz:
2}(33 &3 D%
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bgh ﬁ Lm"h’L MMF b 3~

o0x”  (@~\"

(_i - L,(_’ﬁ‘_':j) Wy
WC L\QV‘C @f-yl?' - L3, )

Ulgyl =9 & VED = (4" o
2% SV
‘5%-1 a 5‘3:2@3»&(13.

> L (ﬁyx\&~i3 (& “d“X))
Rt (4 ~x) 7 )




(6) Compute the following integrals:

Wﬁ U Se e (°J r~le L !'\IL).3

3z
W [ 2
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249
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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 ¢ given by f(¢) = $80,000 per year.
If the annual interest rate of 4% compounded continuously, find the capital value of this income

" Biaol Mg gt ke o} T iacony
g&‘cq/\\ q_'&-LQ/\ (O Yo,

IX>)
Y-aoo “‘O"lé
= — '
(‘.oq o
_ oo [y
_ oy e - e
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(8) A company has an income stream of f(t) = 7000e~%3 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.

—_ lo “-02(‘ - lb '\eo’}f -
fv= L ha e e = | ooo & e

(o Jo05 ~.05%¢
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- 000 @7 4= T A ¢ ot
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~ .0% s

- oo T ~)
-~ =2Y0 000 (e - e 7 = 2‘10‘000(/ - C:l.s_
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(9) Find the area of the region between the curves y = 2> — 1 and y = —z — 1.
\ / W l'\-Q/\ }2‘ ’_1 = = (

N s

r

XL’f Yoo

f::\ X(Y—él'\ = o

=) X':“(ZG

Tl% Al [s
(&) o
(Tn - G te | G4
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(10) A company’s profit from selling pens and pencils is
P(z,y) = 3z + 2y — .01z — .02y* — .003zy

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 teed L ewdwle g-j w b

XCZ@ & Y= 0.,
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(11) The marginal cost function for an item is M C(z) = 100+ 3z and the marginal revenue function
is MR(z) = 300 — z. The initial cost is $50. Find the maximum profit or minimal loss.

T-LQ /"lC\r)(/wvl P/\os\'l' IS

K\? G~ W Rex) - Ke e
= P0c0-x — (loo ’6'3><)
= wo-~4,
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PR (= @ = Zoo - =) X=S°%
TL{S Lo ;\’c_aJ vl i T A
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Pls2) = 200(s2) (0T ~5=
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(12) The profit function for an item is P(z) = 9z — 2® — 32 — 2 and you are only allowed to make
up to 10 items. Find the maximum profit or minimal loss.

([—L( M/\gt‘m\ ?"b‘&\‘* ¢S
P (= %»33} ~lx ==

o

—y A GE 2 ~31=
= () (x —1) =°

PUl= T-(-3-%
Pl A\~ fooe =30 -2 21223

Se W max 2,
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100
(13) The profit function for an item is P(z) = = +

20 + 2 and you are only allowed to make up
T —
to 15 items. Find the maximum profit or minimal loss.

1 —_ _/‘bo -
MP (x)= |/ %Qc—w)"‘

<) CX—-?))L: Jo0 = X-w=le
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Ouw( {\o WA P’b‘e\"’ OCcus 't/‘ }(’:C)//G ar ST

Ses X bo s fi,

PN~ O ‘/*(3‘04-1'—‘ -3

~20
/6
Pl 16 = Zp =

(>

/
N
P (&) £ oo
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(14) The demand function for a certain item is given by
(p+1)(g + 6)* = 1000.

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

"&)Lx\ P~ 9 we  lane
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(15) In 1988 the Lorenz curve for income distribution in the U.S. was y = 223521, What was the Gini
coefficient? If the Gini Coeflicient in another country that some year was .4 was the income
distribution more equal in this country or in the U.S.

S( G 7

3352 || ( A
= x-_ X / T 5 T Adas2y
v 52 8

L - A _ 2 3% 2 ﬁﬁL
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(16) Find the consumer’s surplus at the equilibrium price given that the demand function is p =
—a22 — 62 + 75 and the supply function is p = 2z + 10.

4\<§/ F},"J ""'-‘V‘Lfe" ficu‘/(',o/‘fw-\ ’
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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 = z? + 4 + 20.

c-. S‘n

\</ ~¥tFo = XYy +20

/\ = X‘z'&rx_‘ffbc"
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