Arrington A

1. (8 pts.) f(x) = Ix?1

S and g(x)= x+1.
(a) Fing the domain of f.
21, hizo

Dowetn (&)= (—oo)— 1V (.i]oo)

(b) Find the composition f(g(x)).
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2. (12 pts.) Use the definiton of derivative to find the derivative of f(x) = x.

$60 = L —F—(><+—h)h- L6
W6
A CY PR Mz‘% ’LBH’BH;“&H\B‘%
) \::;o " W6 .
Flga e, DRhasldn’ g 3tk e
W0 o n—=>0
Foo= 3™

3. (6 pts.} A language student can memaorize p(t) phrases in t hours of class. What are the
units of p'(t)? Interpret p'(4)=6.
Pheases
Units 6% p'(#)f Thoor pg class
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4. (24 pts.) Find the derivatives .of the following functions (you need not simplify):

(@) f(x)= -%+ x4 —4x3 +100e

&= —i—_-l_- 47 K 1 ax}

(b) f(x) = (3x° - 18x)*(5x~ 3 —10x)
3 -3 s -
S0 = 4 (3 -1zx) (512X 5= 101%) + B5—18x)(~15% —16)

2
(© fx)= X=1z
20x +x

iy BRI a) ~ ) (20+ 3¢%)
(2ox43) 2

4
(d) f(x) = [—"2 ’g}}

1—X

3
ey O=x3)(ax) = (e 0)(=3)
$1(x) < x*!
M ( ‘-*3) { (=3)%
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5. (12 pts.) When a certain ball is thrown into the air, its vertical distance above the ground at
t seconds is given by s(t) = -1 6t2 + 128t = —16t(t - 8) feet .

{(a) Find the velocity of the ball. .
k

N ! - - xL
€)= 8/ (B)= -3at +12% -,

(b) Find the acceleration of the ball att = 8.
L 4 ,&) - - it-
alk)= 3 (&)= 0 3 secA
algr= —3a Rt fgac?

(c) Find the maximum height of the ball.
Lvk)=0 at L= 4 35See.

S(4) = — 1l (4)(-4) = 25( #t

(d) Find the impact velocity of the ball.

Twmpack 15 ak ¢ sea.

nr(g) = =-32(8)3128= —1ag £+
' See

6. (10 pts.) If total costs are given by C(x)=10x +12 and total revenues are given by

R(x)=18x- x2 , both in thousands of dollars, where x is the number of units, find the
break-even points.

P = R — 6O = 18X x3 (tor+2) = §L-X"—12,

PLY= — (X2 gw+ia) = = (x=2)(x-6)
P = 6 for L=4a and = b,

The bLreal - evewn pownts Bk X=2 andd=0_¢

You may earn up to 8 points extra credit by finding the maximum profit.

The Wmavimom pro&‘—t&- C!(_,C_IN-S at A=4

P4)=-2(-2) = 4 +hoosand dellars -
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7.8 pts.) f(X)=x++X.

(a) Find the instantane?us rate of change of fat x =4.
f - —b
=14 2
'Y= {4 3!_«1 = 3. TS 1S Hhe Insh Toe. ok £ at =4,
(b) Find an equation of the tangent line at x = 1.

L) = 1+ = %. P(1,2).

"a—.l-:. -35 (A-0) v %]c =3:2X""}i 13 an eguation of
+he +a~uaewb Lie ax X=lI

8. (12 pts.} A company manufactures cordless telepf\ones and finds that its cost function (the

total cost of manufacturing x telephones) is C(X)= 400+/x + 500 dollars, where x is the
number of telephones produced. Find the marginal cost, the average cost, the marginal
average cost, and estimate the cost of producing the 65-th telephone.

Mewy= ¢/ (0= 282

N'X
Aee= C0H _ 4oolx+500 _ 460 | 5eo
X X VX X
/ 3
C =V e 7] _ a2 500
MAGC D) [—;—]— - % (400) - =7

The Cost of +hne L, telephone 15 Q((o‘;)-CLMe).

Llos) - El64) &' (L4) = % = év%,? = 25 dollars

9. (8 pts.) Give examples of:

(a) A function f which is defined at x = 3, but discontinuous at x = 3.

Lor K 2
fy-= X =3
X4\ for X53

(b) A function g which is continuous at x = 1, but has a vertical tangent line at x = 1.

&Lx)-—-\lx—l




