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(28) 1. Compute the derivative of the following funct:ons Do not simplify.
@ fx) =-3x* +6Vyx+10 = -gy 4 (OX)"+ 0

~ !
D)= e 4 3y ¢

() f(x) = (x*—2x)In(x? + 1)

'C/M (2 7,>L> X’ - + I (XZJFD. (21‘7’>

© f(x)=

— NS
d f)=vio+x® =(|0+ }\55

L1035 oy )f% - (3x*)




(10) 2. Calculate the following, limits.

(@) lim 22Xt o Livw // 4 H Y"-/r”\ \ S )ZJ;/r [

x—o-1 x-x Sy /7 )
X) l x(/;z\) ﬁ‘:)’}
- 2
" -
. 1ex-x?
® iz = O

(16) 3. Suppose that the graph of y = f(x) is as given below. Use the graph to find

the following limits. If a limit does not exist, write “DNE”.

f 1
|
\ | os
1 1 1
s 4 3 2

|
1
|
|
|
|
|
|
|
|
|
|
|

Q0.

-1

-1.5

2+

**There is a vertical asymptote at x = -1.

@ tmf@= ()15 © tmf= ~0.5
' = i x=-12 N\
(b)xilzral f(x) b)\/'e (d) Isfcontinuous at x ND



Lp)= 3061)”

“a)@ 4. Find the equation of the tangent line to the graph of the function

f(x) = ﬁ at the point (23). State your answer in slope-intercept form.

PN B s =2

(¥=1)*

4\'(2\ - ~3 = =m

y-3= -3(x=2)
3-3 = 3yx+ b
kj: -3y + 9

(12) 5. Ultra Mobile has costs that are given by
C(x) = 2000 + 90x + 0.2x>
and price given by
p(x) =210 —-0.3x
where x is the number of SIM cards produced. What is the number of SIM

cards that Ultra Mobile must produce and sell in order to maximize profit?
(Recall that the revenue is R(x)=px.) You must prove this using a derivative

test.
R/X)= 210y~ 0i3%> \
Plx) = Rl ) Clx) = 21Ox=03 = (zovo 10X 0.2%>

o

- 03¢ 0.2 42110 ~TOX - ¢0°
= -0,5x> +[Lox =200
Pix)= =y +[20 =0
Y =120
\p)- =] <0 = ot

4

/20 Sim avd S



3x

(0) 8 6. Given the function f(x) ==

(@) State the domain of f. {X/X?[/’} or ('OO/,(Du(,{IOO)

(b) Find the vertical asymptote(s).

—_— —

()  Find the horizontal asymptote(s). 3 = 3

(d) Give the intervals over which fis increasing.

Pl D)= (3%)0) | 3xr3-3x o I

(X 1D™ B (x+1)* - (x+l>l
éij?i—?
‘F‘(ﬂ:;’/f;o ncvaphivy oo YUl="re=)
£i(s)=3 >°

(e) Give the intervals over which fis concave un.
pYy)= 3(xr)TE
-3 -
| _ - 4 > T e—
'pl()()' b(‘( ()(*\)3

A

fr(-2) = L >0
,F\\ (0 ): -, < v
(0,0)

Concove Vp 0 (——001") \ (/2)10)

(f) Sketch on the above axes the graph of f(x). Draw the asymptotes as dashed
lines. Mark the x- and y- intercepts. Plot additional points as needed.

o
5 F(/)): :r‘_ b




(> l)m 7. Compute the following integrals.
Lo
@ [(4x"a+5-120)dx = Ur®+32y -12x )M
X

‘1’% )‘3/‘ /’SX_LQ x+c

3
= ?X /1’3)(—‘——@)(74 c

W Av
(b) f(:gé‘”)ix (Use integration by parts.)

duns by = 5e

=1 o -2
2

A3 - 2 (u)

WWA :’;\J?? _,?«

{1
| &)
/—\
>
N
+
8]
~—
Pl
(1



(16) 8. Given the two fun)o(m/n's: /

f(x) =x*-3xand g(x) = x

(@) Find the ordered pairs where fand g intersect.
-3x - X
XUy = ©
¥(x-4)=©
X=0,4

3[0):0 3[‘#)’” /O-‘O)/ (L/'L{)




(12) 9. According to the US. Census Bureau, the population of the United States can
be approximated by

P(t) = 282.3e" """
where P is in millions and 1 is the number of years since 2000.

Find the average value of the population from 2002 to 2006 (i.e. from t = 2 to t =

6). ol
M- S ( 20237 Yy
=g

1,03 00" é
_ , .3
] __2_&—_-— 6 )

Olol

~ 49391143 — 12000700

~ 193 UM
2 M millcon

(15) #® 10. Let . "ij"htq*xj"
f(xy) = ~x?y — 4x* + > M. Find:
@ f -
Yy _ ‘Xl "X3 2
-2

L2 l
© fx(1,2) = ’2('>“ /”) = ~ X "'q



(12) 11. Find and identify the absolute minimum and maximum values of the function

f(x)=x3—2x*—4x +4
on the interval [0, 3]. Give both coordinates.

fl)e 3°-4x-4 =0
(3x42Yx~1)=©

X:‘%l

{2)= 8-8-§+4 == “min

1%): ‘-f &~ X
)= 21-18 -12+Y = |

Abe mex ot [0)4)
AbS. mn ot (2-4)

(12) 12.  Let

f(x,y) =x3-3xy +y3.
The critical points of f{x, y) are (0, 0), (1, 1). Identify each critical point as a
relative minimum, a relative maximum, or a saddle point, showing work using

the D-test.
b oxtay dy= 33y
Pyy =Ly ‘(\‘1’1'3
‘Cx\1=—.3
2 ,
)© )7 = |/ ’ . — [-3 = _—"'y < O
ooy b= [ilm) D)] -3) Saddla at /0,0)
U,l): [)sﬂéi] )‘(/b" ) ]_(,;})1; gé,‘7 ,-,-27 > 0
Fax(0D= 6 >0 =5 o
k0. o at [!,I)

9



(Mm) 13. Suppose x TV’s are produced at one factory, and y TV's are produced at a
second factory.

Use the method of Lagrange multipliers to find the minimum value of the
company’s cost function
C(x,y) = 6x% + 12y?

subject to the constraint that 90 TV’s are produced total, i.e. x +y=90.
2 2
Clxy )= 6xr 12y \,7\(,(%740)
6}(:[1)('7‘:0 = A=12x
Qj 2\-{j -\ =0 é/ 1%5/\’2%""0

C;\ = ‘()H‘ 610) =0 /

(1) Y+kj’ﬁD >
"Df+2V7-
DN =

IQ,)( + ’2\1 . ]O@D
—\2¥ ‘\—Zb‘j =0

Il
2(0\1:\020

j=30

¥+ 30 =90
K=bO

—————

Clbo30)= LY +12(3 ) = 32400

_{.

(4o 0, %)

10
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