Calculus

December 15, 2010

. (12 points) Let f(z) = 22—2z. (a) Compute f(z+h). (b) Form w (c) Compute ,{%w
and state its relation to f’(x)

. (12 points) Find the derivatives of the following functions

(a) (a) f(z) = (52° = 1)(z® +3). (b) f(z) = 55 (c) f(z) =Va+a+1

. (8 points) Find the second derivatives of the following functions

(a) f(z)=a°—a* +42% — 222 + v -8

(b) f(x) =a?/?

. (8 points) Find the slope and an equation of the tangent line to the graph f(z) = 2z + 1/y/7 at the
point (1, 3)

. (24 points) Suppose the relationship between the unit price p on dollars and the quality demanded of
the Acrosonic model F loudspeaker system is given

p(z) = —0.02z 4+ 400, 0 < = < 20, 000,
and the cost of producing = units is
C(z) = 100z 4 200, 000

(a) Find the revenue function R

(b) Find the marginal revenue function R’

(¢) Compute R'(2000) and interpret your result
(d) Find the profit function P.

(e) Find the marginal profit function P’
(f)

. (12 points) The function

f) Compute P’(2000) and interpret your result.

I(x) = —0.3t> + 3t + 100, (0 < t < 9)

gives the CPI (consumer price index) of an economy

(a) Find the inflation rate at t = 6

(b) Show that inflation is moderating at ¢t = 6

(¢) Find the point of inflection of I(z) and discuss its significance
. (8 points) Approximate v/26.5 using differentials
. (12 points) f(x) = 23 — 32% — 242 + 32
(a) Determine the intervals where f(z) is increasing and where it is decreasing

(b) Find the relative maxima and relative minima of f(z)

(¢) Determine the intervals where f(z) is concave upward and where it is concave downward

. (10 points) By cutting away identical squares from each corner of a rectangular piece of cardboard and
folding up the resulting flaps, the cardboard may be turned into an open box. If the cardboard is 16
inches long and 10 inches wide, find the dimensions of the box that will yield the maximum volume.



M\ ‘?(X\ = \(l- 2K
) Pty = (tf = 2 (ke h) = Craxdht B -2k

C‘o) igr\{-‘c\) —'Rx ’ _ }(*ly\t\*c\z"ﬁ{( —Z:t'\ ‘)(% = mll\'{k‘ 7-) - 2_)\*1\ ~Z
e % =Y

CQ& ﬁgﬁ_ﬁ_\_ = Qimaxeh-2 = 2x=2.

‘@3 R0

)= 2x -2,

f2. - .
@)L = (Sx1) (x3+3)

Ty = 1o (P+2) + (50 (3%) = x(oxP+30+16X~3%) = K(25%*~ 3%+ 30)

G oy = ;%4

3% -4 =3 -4
( = = 2
T - @1\-4) (3% -4)

_— 2 %
D fey = [orxe = (’x“(‘f') ‘
Twy = 4 (')HXM\ (zx+1) = — TR

21 XX+
#3
W Ly = x5~ x4 4xio2X 4 X -8

Fy= St =4x? ¢ (2% < 4x +)
$hx) =20x3- 12X w2 x =4, . = 4(5X-3x 46X 1)

°

() $ory= X3
e~/ 2 —'\3- ‘. 2 _é =2
‘F<X)=—3-’K ' *‘FOQ"!?'K = - T B
X
*f60 = axt L =gt
3 , \ 3
‘?(x\ 5 +(-L) , -Y(\) =23 T the s\opq

T@“ﬂeﬁ ltne - j-5=§(x—\) 3 7‘%7(*%




p.203-

*S f’-‘——o\ol‘)(‘("f'w, 05X S20,000 .

C(X) = 00X + 200,000 -

()

vevanue Tuncton  Ré= px.

R#(‘O\Oz')( +¢OD)7(, = —0\02?(4-{'?”07(- (05"(520,000)‘

(b) R(X\: —0,04 X +400 .

() R,(Zovo) = - Qv +4ov= 320

the octual <o be YeVenue to be Yealtzed Tom the sle oF the 200l s “FP“’"Tma‘l‘j $0

(A) PYO‘F’{.t .FMHEF[Q“ RF R(K) - C('X)
= 002 4 F00K — (00X ~200, 009

= — 0p2) +300% - 200,000

(Q) P,('Y\)< _0‘01_ x’ 4300 -

P P'(200) = -8 +300= 230 &

fhe odtual profit vaoltzad fom the sale of the 200|st = aFm)&m‘Yq(j $220.

#é'la\llf aiidl P.D?S.
T) = 0.2t + st +0o (05t )
@) 1740 = -0 ft +ot
T6) = -0.9(¢36) + 36 = -32.4+3b =36

T(6) = —0.3(2(6) +3(3b) t (00 <648 +[08 /07 = 43 3

ol . T) 3L .
The wflotien vale 1 ‘;(?) =—,11-3‘% t—O\OZS_l_ = 2\570-

B o

T(t)= -8t + 6.

Ti6) = -0, 846 =-48. o 1%e)<o0.
Hane  wflaton ts moderalmg at t=6.

) T7¢) = -[8t+6=0 = L9 1o

lo 2 2 (00 v ~[00 4300
TCF) = 0342+ 2(5) 4 wo = el 43 4o = s b 4 -

oo
9 3 7 9

the ?\ﬂﬁ U‘Y Tk‘?\qZ\:(gy\ D'E I =S ({o l(oo)




). pass.
13 j:ﬂ” = A% , 2% =s neatest 26,5 -

JoXake K=2T ax = 26,6 -2% = 1.5

ft

\
4 = = —‘L = . .
&Y tdy = o0 aX. = (W\x:;;) WS = o ke = 0T

268 - A5 = Aj v 01§ .

D B6s = fpc+ o005 = T xots = SUT \

y pash , poas] Piaef
0 = x>= 3C-2§X+ 32,

D ) =3 -6x —2%. =0 3 (- 2X - 8) = 3(X~4) (x42) = 6.

=4, 2 s arfele pasT * $x) <0 decreasing
R S A T S B (¢ foxy >0 \‘nleOG""j

Z Tncrmstnj s (b, -2)  (FK)

dzc(QO\sTr\j (=2 4).

)
v {(4) - bo4-48-Fe+32- -4¢§.

Sty = -8 -fs + 46 t2= = G

o, the relafive moximum  at x=-2 T 6o (-2,67)

the veldtwe wikimawm dt k=4 s —48 | (4, -%R)

) _
V= tive~0 5 sb-=t. ® {(xy 70 conanl® uvv\)aft)\@

w‘ﬁin X>I / _Y/((\,L) =0. il N i ) fff(j\) B lw'\m\‘qdmnﬂoﬂd ((\)

Conh cave upmyo\ £ (1. %)
concave downward - (-s0, 1)

7. P 319 &
T THER Vs (16-20) (o2 X = (16 =2%) (o x—2¢) = 4X% 232%™ 207y f60 %
.‘ DR = = >
l: " lo - ?XJ‘F-ZX-fIéoX: 4'()(8‘[.;)(.’1.?9)()
IR ;
T VIX) = j2x> (04X +(6dv =o0.

le

4 Fx—26x +€0) = 4@ x-20)(x-2) =2, x= 331/ =3

X € £ &g <R%>.
X220, b-2X20, |p—2XK%0 = pexs¢

rd, the velame s 14
3 o) =0, Flay= 144, Fis)=0 8 4

)'\GV\C( the dnension s [2xb x 2, é




