
Final Examination

1. (32 pts.) Find f '(x). You need not simplify
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Final Examination

2. (12pts.) f'(x)= rim¡-e lE#Aq Use this definition to find the derivative of f(x) = +
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3. (10 pts.) x2y + xy2 = O. Find$ at x=1, Y = -1
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Final Exanination

4. a. (8 pts.) lf the national debt of a certain country (in billions of dollars) t years from now is given by
N(t) = 4 + 

"0'0tt, 
find the instantaneous rate of change and the relative rate of change att= 0.

lnclude units in your answers.
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b. (10 pts.) Find an equation of the tangent line to f(x) = x2 atx = 2.

We ,ill rre p,r/- eb¡te lo,, ) f\)ol-" f '(rl = 2'x .
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5. (15 pts.) A cherry tree will yield 100 pounds of cherries now, which will sell for B0 cents a pound.
Each week that the farmer waits will increase the yield by 10 pounds, but the selling price will

decrease by 4 cents per pound. How long should the farmer wait to pick the fruit in order to maximize
the revenue?
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6. (20 pts.) Given f(x) = x3 -12x, do the following:

(a) Make a sign diagram for the first derivative of f(x)
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(c) State the open intervals on which f(x) is increasing, decreasing, concave up and concave
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(d) Sketch the graph of y =f(x) by hand, labeling all relative extreme points and inflection
points. ,1
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7. (40 pts.) Find the following integrals:
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(b) j dx= x
v

,f
l*Lrl A {I'

, )rr"t-- Jl""',/* =

ü{
X

f\
J

t/.
r ' o(xI

/ '"* * dx

(c) Ix "2"d* Ir{¿r¡*¡on bl &r/¡i

I'x dY'LL'Jx

olf'Å* J = ;"'* [''s'b '' v'L x,/u-'7d.)

ll a, , (,J -,h,/r

I
..)

2x I
,4

2<xe L
/-c

(d)j(x2 +

)V, x Y

t
oI

x3 +3xdx u - s,,L

)x
ù.u, (3r'u 3\ l"

+ = QL*t) I,x

ßtl-- 
tir

U

, g/.

= ij-e
T'

= rLut'o,lu

)b
, +LL

?. "I42

6

,rr



8. (a) (10 pts.) Find the area bounded by the curves Y = x3 and y = 4¡.

,3-t) ,1"^ x,-'l/=Ò '> x[¡-z)(x+z)=ö à
X t7Y vlq(

X X 'lL.,t.rufrrr, t\uru corves ^rlrqlly ç¡oqla íuto reríans , ^nà{ 
lLu cTttë51;.;,

{aar{y -pkr,qrelt:, X *

Final Examination

0nu

{, no

f:z,o

wry I ,orlc( go)rc{^7 î; )" a/d tLe ort'zs a{ t'lL reVtb<s,¿ln¿¡¿ il"a t;V/h"tf'*

h'rn, c"ufrl "lnonTu 
b¿1"'¿¿¿ feg|òn.i oa fo,tl , 1x'y3 (+"1 '"1) ^n/ ,n

J, 4 y ¿ *' (t"r,l i.-l) .'¡her¿f*e-,ef¡'jox t-u. r- r[*'-4.Íl^ .

[u,tøde Å'W '"].:. ['z^'- i],' = (l' 'r"r) -- ({'u ,) r
0

(zai '4) þt,f l')'
(b) (10 pts.) Find the producers' surplus for the supply function s(x) = 0.04 x at the demand

level x = 100.
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9. (15 pts.) Find all critical points of f(x.y) = 6xy - x3 -3y2 and classify each as a relative maximum,
relative minimum, or saddle point.
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Final Examinafion

(r= L

10. (18 pts.) Use the method of Lagrange multipliers to maximize and minimize f(x,y) = 2x + y subject
to the constraint x2 +2y2 = 72. (Both extreme values exist.)
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