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Math 1550-22, Test # /{ Fall 2008 Name:

For Partial Credit, show your Work

1[42P]) Calculate the derivatives:

a)—(-i— in ! =
dr i\t r1) "

b) %\/Gz—i—\@—:

d z(z +2)
°) dz ((4:1:2 +1)(2z + 2))

d) %sin‘l(a? +z-1)=




89:2——1: —

e)a;

2[8P]) Let h(z) = v/z. Find h"(1) =

3[8P] Find the equation of the tangent line of z%y + 2zy=z + 2y at the point (1,1).

Answer: The equation of the tangent line is

4[9P]) A conical tank has height 3 m and radius 2 m at the top. Water flows in at a rate of 2 m3/min.

How fast is the water level rising when it is 2 m? (The volume of conical tank is V' = é—m"zh

Answer: The water level is rising

5[8P]) Estimate the quantity V26 — 5 ~ using the Linear Approzimation. Show

your work, calculator will give you the wrong answer!
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For Partial Credit, show your Work. You may use that Z §2 =
j=1

1{30P]) Suppose that

Then
202z —1)(z®* —z+1)

22+ (z —1)? ”
nll Clt) N R L

fO=""0a"1

(A) Find all critical values of f(z). If there are no critical values, enter None . If there are more than one,
enter them separated by commas.
Critical value(s) =

(B) Use interval notation to indicate where f(z) is increasing. If it is increasing on more than one interval,
enter the union of all intervals where f(x) is increasing.
Increasing:

(C) Use interval notation to indicate where f(z) is decreasing. If it is decreasing on more than one interval,
enter the union of all intervals where f(z) is decreasing.
Decreasing:

(D) Find the z-coordinates of all local maxima of f (z). If there are no local maxima, enter None . If there
are more than one, enter them separated by commas.
Local maxima at z =




(E) Find the z-coordinates of all local minima of f(z). If there are no local minima, enter None . If there are
more than one, enter them separated by commas.
Local minima at z =

(F) Use interval notation to indicate where f(x) is concave up.
Concave up:

(G) Use interval notation to indicate where f(x) is concave down.
Concave down:

(H) Find all inflection points of f. If there are no inflection points, enter None . If there are more than one,
enter them separated by commas.
Inflection point(s) at z =

(I) Find all horizontal asymptotes of f. If there are no horizontal asymptotes, enter None . If there are more
than one, enter them separated by commas.
Horizontal asymptote(s): y =

(J) Find all vertical asymptotes of f. If there are no vertical asymptotes, enter None . If there are more than
one, enter them separated by commas.

Vertical asymptote(s): z =




(K) Use all of the preceding information to sketch a graph of f.

2[15P]) A landscape architect wished to enclose a rectangular garden on one side by a brick wall costing
$60/ft and on the other three sides by a metal fence costing $10/ft. If the area of the garden is 42 square
feet, find the dimensions of the garden that minimize the cost.

Length of side with bricks z =

Length of adjacent side y =

3[15P]) Use L’Hopital’s Rule to evaluate the following limits:

. 1—cos(2z)
Y Gy



b) lim v/zln(z) =

z—0t

c) Jim Va2 +3z+2—z =
— O

4[15P]) Use Newton’s Method with the function f(z) = z? — 2 and initial value zo = 1 to calculate z; and
3. T = Ty =

5[10P]) Evaluate the following two antiderivatives:

a) /x(:c +223) dx =




b) /63:”_1 dx =

6[15P]) Let f(z) = 222 + z.
a) Calculate R4 on [0,1]. Ry =

b) For N an integer calculate Ry on [0,1]. Ry =

b) Use (b) to find the are below the graph of y = z? and above the interval [0, 1].

The are is:
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For Partial Credit, show your Work. You may use that Z jz =
j=1

1[30P]) Suppose that
1

z—1

flo) =+

Then
_ 2?2 + (z — 1)2

xr — .’272—.’13
£@) =~ T ety

ad - SC) = = 1

(A) Find all critical values of f(z). If there are no critical values, enter None . If there are more than one,
enter them separated by commas.

Critical value(s) = N one

X7‘+CX-—‘\2>o fovr oo W&W

(B) Use interval notation to indicate where f(z) is increasing. If it is increasing on more than one interval,
enter the union of all intervals where f(z) is increasing.

Increasing: NM ;V\Oﬂﬁl b ?)

f\Cx\<o For ot % whar’ el ueecd

(C) Use interval notation to indicate where f(z) is decreasing. If it is decreasing on more than one interval,
enter the union of all intervals where f(z) is decreasing.

Decreasing: (= coY Y (O‘l) L (\\ cQ)

(D) Find the z-coordinates of all local maxima of f(z). If there are no local maxima, enter None . If there
are more than one, enter them separated by commas.

Local maxima at x = (\,w

. \ .
Ne 2ocal mousx oF Mmua &~ ﬁcn\hr\wmgx—m



(E) Find the z-coordinates of all local minima of f(z). If there are no local minima, enter None . If there are
more than one, enter them separated by commas.
Local minima at z = Non e

(F) Use interval notation to indicate where f(z) is concave up.

Concave up: (o LU QA )
A ) \;zx_\ \XQ-‘(-t-\ ! x? (Kﬂ\z\
o | R [xoe |x3) |(0)UGa)
me‘sﬁ“xéé newern  [X<0 | x<) ‘(‘”na\u

(2.9)

(G) Use interval notation to indicate where f(x) is concave down.
Concave down: (a 0 U (al. | |)

(H) Find all inflection points of f. If there are no inflection points, enter None . If there are more than one,
enter them separated by commas.
Inflection point(s) at z = VZ

(I) Find all horizontal asymptotes of f. If there are no horizontal asymptotes, enter None . If there are more
than one, enter them separated by commas.
Horizontal asymptote(s): y = O

(J) Find all vertical asymptotes of f. If there are no vertical asymptotes, enter None . If there are more than
one, enter them separated by commas.

Vertical asymptote(s): z = o, l




(K) Use all of the preceding information to sketch a graph of f.

K=o XK=\

2[15P]) A landscape architect wished to enclose a rectangular garden on one side by a brick wall costing

$60/ft and on the other three sides by a metal fence costing $10/ft. If the area of the garden is 42 square
feet, find the dimensions of the garden that minimize the cost.

Length of side with brick33 = m
Length of adjacent side )= Y Z/VTE.

\ H2

f \ Qree, = X"é =47, x = 5:

)
N1z % ok = (903+ 20 x + 103‘
(3 // = 70;_—4— g10
é | CCV:*\= 70"'?—:‘{_-_-_-0) x.g'__:%ig:ll
x> 4 =\1T
X = G/VTQ,

3[15P]) Use L’Hopital’s Rule to evaluate the following limits:

. 1—cos(2z)
3) ili% sin(3z) ____O

u
L 2pim [AX)

=0
%0  3cees (2X)




b lm Vi) = O

\ \ -—‘. %
;g)/vk F%C&)—Qﬁ;\a+ ?/—“-;-(-C:r;-)z ?,Qv»... x -g-/ — ' "'QX -
o* x x20 ‘K x~ 2 k_;o-a.- ‘W
=l (-2 = O
x93t

c) lim V4 3z+2—z = 3/2_‘

(s 242

D (12 |

X >0 % 3 00 V's
w=X \ _
~ 0 \Xh%qdu’* ~ 3+ Yy .
<l Nz —
- - —
=0 U ADO | /Q,
4[15P]) Use Newton’s Method with the function f(z) = z? — 2 and initial value zo = 1 to calculate z; and
T3. T = 2/()\ T =
2
Xm\:xn_—?(x‘\) = X, — ek = T * o
\ — ~— Sy
£ex) h Xy, %7 X,

-1 3

/7
2T T Z Y

5[10P]) Evaluate the following two antiderivatives:

L3 2 .
a)/m(a:+2x3)dz: ?X + & Xs+ C-

(L c_2 X
gx *+ A% bx = gLX?’-\-g_Z- x°+ C
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For Partial Credit, show your Work.

1[14P]) Evaluate the integrals:

a)/2(1+t2—t3)dt= 29/3
-2
| ot £* O eron, 4% cad. The Wnleegpet w dhere Lone B same Ay

3,92
2&2\-\-";2&)( = lr_-Li-t/%}o’Z[lf-g]: 5'3?

\
b)/ an®(z) sec*(z) dz = /2-

Sed U = tom), Thew o = SecCAIR

\ 2 4\
da = 2 \
gou -z l = /2
-]

2{7P)) Calculate the derivative — / Vidt = 2, b'e \l 2 2 X \X l

Uae e chaim vude omet bng #maqm%m g ovem o
Celanun

3{21P}) Evaluate the integrals:
7

{
a)/ac\/1+x2dac= éEC/‘fXZ) < +C

2
Sed u = \*‘X‘) M:% QXCJX’ xﬂ/xz_\z_ﬂ
V. Ye A



| 2 5/2. | ?.;/"
b)/:::s\/l+a:2al:z:="¢,""~(l'*x ) - g‘(l‘\'}() +C

214%Y Xz u-|:

\ Y. 3 \. %334.;
'i'%(u-l)uzo‘dl\ :‘%%LAZ—MLQLM ~2[-§. 3 jc

b) Find the area of the region in part (a). Area = ,Qh ( QA }2

2‘ °\><"9~\><-——] @)+ -4 5 = on Q)Y

\



5[14P]) Let V be the volume of a right circular cone of height h = 4 whose base is a circle of radius r = 2.
a) Find the area A(y) of the horizontal cross section at a height

y. A(y) = T(Q-%\ir %P(L{_.}\Z

194, 82 =H-g:x=2-3

Cackaus 2%

b) Calculate V by integrating the cross-sectional areas, V' = gT\- .

4 >
_:’_‘I\(L\~\p2d«3 = -7 %uzdw
G Ll (1
:-'H“j h = I M3
d:\:-aﬂj = % \O\A'zc»tb\ ¥ ]a

- &



In the following three problems set up, but do NOT evaluate, an integral needed to find the volume. Do
not forget the limits of integration:

6[10P]) Set up an integral for the volume of the solid obtained by rotating the region under the graph of the
function f(z) = 3z? — x over the interval [1, 2] about the axis y = —1.

v=/-?t:\~((’§><z—\<*0z—l)o!x (\ac»u\ Com atno 9"."""(‘“{‘3 (U/wq
\

te

R=Lfcox= Ix x|

Y=\

i

3=

7{10P]) Set up an integral for the the volume of the solid obtained by rotating the region enclosed by the
graphs z = /7 and = = ¢/ about the y-axis.

v
v w-utoly = =\
\ - ><=\:S

Q=447
o ‘é_\é:'\&j \ Y ) 2
o

3 ~¢'~1\1 5

8
kN

8{10P)) Set up an integral needed to compute the volume of the solid obtained by rotating the region enclosed
by the graphs of the functions y = %, y = 8 — z2 and = = 0 about the y-axis by using the Shell Method.

V=f;§><('~2-2xl ) ohx

- NSZX(x-zﬂfM




