Math 160 Final Exam Name _[K L4
May 11, 1999 Section Number

Instructor

Do all your writing on these six pages, using the backs if necessary. You must show your

work to receive credit.

# 1. (10 points) Find an equation of the line through (2, —3) parallel to the line 3z 4 5y = 6.
Slepe: M =Sanw Slepe o 3X +5Y = —> = -3
S ( ¢ ] f ‘f =

PernT (2, -3)

i
F Z‘—/L/u’uf/vv " 2

Y+3=-2(x-2)

4 2. (10 points) Find an equation of the tangent line to the graph of f(z) =z —z*/?+1latz =9.
Need ) pomit X=1 , Y49 =4Ce)= ‘?’6]"’*4—1 = ~i7
(q,-'7)
b) slope m = C4) iy | =9
Foo= -5 x5 400 -
E?‘%u‘fﬂf\'f" - l{}*’ vl e z (X”?)

# 3. (10 poir;ts) Let f(z)=3z% -2z —1. Use the limit definition of the derivative to show that

"(z) = 6z — 2. "
f(z) £60)

7 16( +h) -
Def mf}w | *h
2 2lerh) <1 - DBAP-2x ]

’ fx)= 3(xth) 2% =]
%)= _h
h»o - -
(i 3K+ [xh 13h7-2x=2h -1 3K+ 2 Xt
h=>v h
0. bxht3h’-2h
h‘)() h
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#4. (10 points) Complete.each of the following differentiation formulae:
@ L2 PO L1y Cfan s

d (f(z:)) g(x) {£1x) - {(x) 3@)

dz \ g(z) L %, (& ) J

#5. (10 points) Solve each equation for z:
(a) 7T=1+18In(z - 2)

( b ) %«"* ""tz—k e e r‘ui £

Y =1 =X~ £
b (§0n(X-2) ”_.(:_,-—-—é“;“”L
? Qe (X2 A
(b) 3+ e 7% =25
e—‘]W—zL /é;i'z
. . ’*/
-7 = {{,:1(229 [x - ”/7 ________

#6. (30 points) Find the derivative of each of the following. You need not s1mphfy
(a) f(z) =10z° -8* 42/ -3

,L
: _soxT- 2045
£lc)=§oxT-24X"+2 L‘X 7

(b) y= W = (2K —w)
y- - [3)(17“5) TE(6X)

2 4+1 )
(&) V=5 4 +3 2y (erE -4
D—dct3 Yy —(XFHD) (T
p (2)(3»4)(1‘3)(2)()“%/"/‘/
9 = sz; g X t3)

(d) y=z*lnz

Y= - 4x3lnX *)(4

z) = e:r"’+2:c
(e) g(z) 2 r2
(,‘) (Z X t2) (f

(f) h(z) = In(7z® + 22% +5)

,,,,,, PyaX
W) L (llx )
A3+ 2X45
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# 7. (15 points) Use calculus to find all relative maximum and relative minimum points of

y = f(z) = :-gzs + 327

3
tj ,I,/v fbu,].l/t
FG)=-2%x2+6X

sel”
“I2x* 46X =0

— 5. Use this information to sketch the graph.

4

(3, %)

"ZX(X—-S) = O - -
X =0, X =2 Axre (:'os;".‘blt extremas

focy= -axté
£c) = L >o jz So(o, -5) i @ redalut men

feo)=-5
'%ll(%) ,.(;) 4[)f 50 (3.4)‘:4(LYW méx

i

£(3)- 4

W

v

(’_(),--‘é)

#8. (15 points) A box with a square base is to be built to have a volume of 80 cubic feet. The
material for the square top and bottom of the box costs $2.50 per square foot while the
material for the other four sides of the box costs $2.00 per square foot. Use calculus to find

the dimensions of the box that minimize the cost of construction.
Cost (C)=2.5-(2) X* + 2-(4)- X%
C = 5x"+@xy

, Y=
/ "
Cor 5451 2%(%—)

X4 7’3‘0{1/3

N A7
((x):5)( T X B
Clx)= [0X — w_é;/_f =

jox= 52
/'0)(3: L/O Z |
X3=bd S0 X= Vet =4

c"(?() = /04‘/25}0X3
C'(¢+) =10+ 20

=320

SO X =8 Lo aq rnuwro

Dim evdion v 8§ <

4 % 4-» b~:FJ
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# 9. (10 points) The revenue for a company’s commodity is 300z — 2z* where z is the number
of units produced. The cost of producing z units is 20 + 60z — z2. What number of units
produced results in the maximum profit?

?WNC?JC =Kevenue ~Cest N P”[’() == <0
P(x) =R - Cx)
P(x)= 300 x-2x> = [ze+boX ~x*1/ [
PO )= B00x - 2X° 20 -60X T X y

Px)= ~XZ 4 240X —20 /

. se
Prx) = —2x+240 = 0o

X = |26
# 10. (10 points) The function f(z) = ze® + e® has one relative minimum and no other extreme
values. Find the value of z at which the minimum occurs.

X =120 Lals wll
mwimigl, Fm#’.‘ﬁ

Fd x where £7x)=0
Fxy=exy xeX 4 oX
{(x) =26~ +xe"

7S Sef’t“’
t)=e(24x) Zo
FO so 2tx =0
X =2
# 11. (10 points) The world rhinocerous population decreases at a rate proportional to its size. In

1950 there were 20,000 rhinocerouses, while in 1980 there were only 5,000. How many will
there be in the year 20007 Give a decimal answer.

P(t’) = Pz) ékt R = 20}00() in) p(SD) = 5;02%7

K 7 0[_ (50) -
P(30): 28 poo egOK = 5000 > Fm 4 _,o4b2i(50)
ok SP00 P2)= 2poect
" T e T ¥[984. 23

30K= Lun (i)

. L
K=2nl(3) o o4 b2l
30
- 0462iT

P(t)=24000 €
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# 12. (10 points) Find the area of the region between the curves y = z? and y = z + 2. Sketch.
‘ Limis occur whes,,  x*F=X+2-

2- — = O
e X“l'l—%z ,X.Z —p = X=2 X:-l
N0 {_,M WD/(‘V‘],Q (X ’Z)(X+,), ’

C—-i 27 2

. % j
2X "/
%)fon) x] AX =5t |
3 S4i4-5 -G -2+43)
{ - /7,L _ 57/92,
# 13. (10 points isumers’ surplus for the demand curve p £ 30 — (0.2)z? at the sales

level z = 10.
w-Ae A=io B=p(v)= /o

A |
f(p(x)fB)AX

5[(30' sz)nlojd)( f(low ZXZ)A,X jlv(g,ofé-“Xz)dX

[ [ooC oo00 07 —
= 20X ~._>—<§—J s 200 = 2T o 533
3 S /& 3 o

# 14. (15 pomts) Evaluate the integrals.
(a). /(3z +5+1 dz J(g)( +8 X Pk )AX

o R SR
' _ 3){2&{)( ,é—(j(u;xm

2 Y344 S
(b)./x dz gt U= X34 > du

3+ 4

A, sl ogulye =L pax3ea] +C
,Sj-uo{u,gflll 3Q}

/(4 + 10e™%%) dz

= 4X +10e %/ 4x~6‘€ +o
-2
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#15. (15 points
minimum

such point

) Let fz,y) = 9,4 Possible relatjve maximum apg relative

Points of f(z, v). Second derivatjye test to determine t

- If the second derivatjve test is inconclysiy,
0%f 52 o2

Recall: D(z,y) = f 9f

ST —

5% 37 ~ (g

v “0zdy’ -
’C%%c =5X3+4 4 '
% X420 o 24X s Y=z
ot 2.4 — YX t2Y= ;
“E)’{g' =4 X +2

> possibe mexX/pins e

, 3
= EXFregEo > = paS sy L oy

> p "'27(3:"2‘)(
e )

(5’/0))

(~i,2

_ X3 =X ;

(3)(88 3. x=o0 [’/”") . B 4)1,
)((XXZ'——i):D Dx,4)= (24X ) L

X(X+1)(-1)=0

: . \ tha AX N P

D(O/D) <0 “7_);“—'___"__’_?_"’& Mazf.’ .
X==1,X=] D(AH;2) = 32 >0 aud Fx2 20 pun

:0 == / . ] ) 2L .

X2, b(1,7Z)=4f-1t >p o.watg%(f; >0 pues,

# 16. (10 points) Use Lagrange Multipliers to maximize z2 4 2y 4 v: -4z — 2y subject to the
constraint l+z~y=g |

A 2_4x -2 + A1 tX~4)

FOOy, A ) =x2exy +yz_gy ‘T

OF

———

TEXTE T4 AA=0 ) (N=a-axey
63)( {—)f}\zx,’,L(ﬁ,—Z_
oF _. t24 -2 _xN=o0 |
—@—-—é-x -2 L/.*Z.X"’%';X'TZ%”Z-
oF -, é—3x=3%

= | 4+ X - - .
OA

It X - (2-x)=0

2Xx =] =0

3
X = So %:Z’é‘_:/z.

g
T2
Fonetton
L 3, ) witl maximize +he frnet
- ( 0 7 with +he Given vestrand:



