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Math 10550, Final Exam: Instructor:
December 17, 2008

e The Honor Code is in effect for this examination, including keeping your answer
sheet under cover.

e No calculators are to be used.

e The exam lasts for two hours.

e Be sure that your name is on every page in case pages become detached.

e Be sure that you have all 14 pages of the test.

PLEASE MARK YOUR ANSWERS WITH AN X, not a circle!
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Multiple Choice

1.(6 pts.) Find the limit
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2.(6 pts.) Find all points where the following function is discontinuous
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3.(6 pts.) If oA e
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5.(6 pts.) A body travels along a straight line according to the law
s = —t* — 4¢3 + 203, t>0.

At what position, after the motion gets started, does the body first come to rest?

(a) s=36 (b) s=24 (c) s=2
(d) s=32 (e) s=12
V(i) = s'(£) = -ue3 —\2e® + wEe = -t (hter \2€ - '-fO)

VEY=0" St 4 - k=0

OR: Lt® +11€-LD =0 <> t%43t-10=0 & (t+s5)(t-2) =0

& £=2 o t=-5 Ig(z_\=-(b"~{(8\+20(‘+\
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6.(6 pts.) Find an equation for the tangent line to

f(x) = tan(a® + 22) = 3¢

at the point (0,0).

(a) y=2x (b) y=0 () y=v2
(d)  y=2v2 (e) y= -2z

“f’/x) - Secz(xz—l—zx) : [’Zx +2)

(o) = sec*(o) (zte)y +2) = (1)(2) =2
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7.(6 pts.) Find an equation for the tangent line to the curve

0+ y° = 4oy
at the point (2,2).
(a) y=20-2 b) y=—z ©) y=—z+4
(d) y=-—z-4 (e) y=-2z+6

3X2+331(j1 = Lfﬂ ~+ L/_le

= —X—l—'—(—
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> 12 + 123' = < +gd‘ = by = -4
= 9= -

8.(6 pts.) The length of a rectangle is increasing at a rate of 8 cm/sec and its width is
increasing at a rate of 3 cm/sec. When the length is 20 cm and the width is 10 cm, how
fast is the area of the rectangle increasing?

(a) 140 cm?/sec. (b) 211 cm?/sec. (¢) 190 cm?/sec.
(d) 11 cm?/sec. () 24cm?/sec.

,(. = %CV"\,S

A { W = 3 /s

/4([:) - L(e)w(E)

W Ale) = L(e)wit) + L) lE)
E=t* ( 5 )
- Balen) + 3t s

g (W +2(20) = |

i



Name:

Instructor:

9.(6 pts.) Use linear approximation to estimate
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10.(6 pts.) Let - .
f(z) = 2° + 32° — 24x. = D

Find the absolute maximum and absolute minimum values of f on the interval [0, 10].

(a) Max at x = 4; Min at z = 0. (b)  Max at z = 10; Min at x = 0.
(¢) Max at x =4; Min at x = 2. (d) Max at x = 10; Min at x = 2. it S:C." S,b(
() Max at z =4; Min at x = 1. l & =1

f%ﬂ: 3xt+bx -2y = SCXE-*ZX-S) = 3(xty)(x-2

£ (0) = 0
f()= g iz - k8= 2

_ Lg - 77 = 50
ﬁ("') - (DLI N _(0bD & albs . MAX

g(w) = (000 300 = 4O
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11.(6 pts.) Find the local and absolute maximum and minimum of

f(z) = 3223 —x.

a) Local min at x = 1/8; absolute min at x = 1; no absolute max.

(
(b)  Local min at z = 1; local max at x = 1/8; no absolute min; absolute max at r = —27.
(¢)  Absolute min at x = 0; absolute max at x = 8.
(d) Local min at z = 0; local max at x = 8; no absolute max or min. - g
=0 Lor %=
(e) Local max at x = 1; no absolute max; absolute min at x = 0. -
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12.(6 pts.) Let
f(z) = 23 — 523, ’) /(IM E(x) =00

X

On what intervals is f concave up? > -0

= A0 alosolutR

(a)  (=1,0)U (0, 00) (b)  (=8,8) (¢) (1,00
(d) (o0, —1)
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13.(6 pts.) Evaluate the limit

lim (\/x2 + 20 — x)

r—0oo

(a) —o0 (b) 0 () 1 (d) 2 (e) o0
or % 7O
7 2
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14.(6 pts.) The equation of the slant asymptote of the curve y = 1 is:
(a) y=2x (b) y=2x—2 (¢) y=-2x+2
(d) y=z+2 (e) y=2x+2
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15.(6 pts.) Suppose the line y = 4x — 2 is tangent to the curve y = f(x), when x = 1.
If the Newton’s method is used to locate a root of the equation f(x) = 0 and the initial
approximation is x; = 1, find the second approximation xs

(a) —4 (b) 1 (c) 0 (d) 2 (e) 1/2
TMS,UJQ Rine *to \3—:3({\ WWUeA x =\ \3—@(\\ = f\(‘\ (X"‘\
=> \j — f‘(\\(x__\) +,€(\\ s f'((\X — f‘(\\ ‘\‘g(\\

tj —— L( X — 2—
= R0 = 4 aond - PO+ 2Oy = - 2
= — 4 + 2N = —2 = 2\ =172
=) N = \ — ——————c(\\ = |\ — < = =
€ CO Y 2

16.(6 pts.) Calculate the following definite integral
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17.(6 pts.) Let g(z) = / t*dt. Find ¢'(x).
(a) —(cosx)*cosx (b) —(sinz)?cosz
(¢) (cosz)?cosz (d) —(sinz)?*sinz

(e) (sinz)*cosz

g'e)= = (576G (cosG))

CJ |
dx % /f(é)a/fg = —f(cj(x)) -(7'(><7
7%
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18.(6 pts.) Calculate the integral/o \/xfﬁdx
(a) v5-—1 (b) —v5-1 (c) 1—+/5
(d) V5 (e) 4
: /
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19.(6 pts.) Which of the following is a Riemann sum corresponding to the integral

/Ol(tana:+2)d:1:. Ax = )/m
(a) 2+%itan(%) :}\Dm'; Z ZI f(%)

7 =)

0 - I () (O
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20.(6 pts.) The point on the line 6z 4y = 9 that is closest to the origin has z-coordinate

(2) :E:g (b) =0 (c) z=1
44 54
d = cl'\SLMCQ to om‘a(m = ,\-’X‘L,‘,ji = r:b___clz = ><’-_+31
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21.(6 pts.) The curves y = z* — 3 and y = —z* + 5 enclose an area. Set up a definite
integral which calculates the area of this region.

1 V3
(a) /(8—2x4)daz (b) / (8 — 22*) dx XH‘ 2 = —xX'4+S
1 0
1 \/§ = xl-{ e %
(c) / 2 dx (d) / 2 dx >z
—1 —\/§ =) XL' = L|

(e) /Z(S—%‘l)dx %)( = x = 4z

—
/\/\ A = f(—x“f‘;\'(x“—ﬂﬁ'x
__fz v

22.(6 pts.) The plane region bounded below by the graph of y = = and above by the ~ (,z,cu—gdx
graph y = /x is rotated about the line x = 5. Which integral below gives the volume? T
-

1 <_'_ nj =¥
a) 5—+x) — (5 —x)*dx
@ [ (6=ver-G-a o e

A

1

(b) w/ 522 (5 yipde N
0

(d) 27‘(‘/0 (5—1z) (x — z)dx I)\ /
1 fadiwns
(e) 27?/0(5—x)-(\/§—x)dx _ 5w
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23.(6 pts.) Consider the plane region bounded by the graphs of y = /z, y = 0 and

x = 1. Rotate this region about the line y = —3 and calculate the volume.
3 97 T 157 2T
(a) 3 (b) b)Y (¢) b)Y (d) BN (e) 9

1

T ( X 4 6-\/;1 C{X
y=-3
I
= 7 —2 3/Z _ l_ _
o) [ (o)
24.(6 pts.) Find the average of f(x) = sin*(z) - cos(z) over [0, g]
2 2 1
(a) 3 (b) = (c) 3
1 1
(d) - (e) 3
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25.(6 pts.) A (vertical) cylindrical tank has a height 1 meter and base radius 1 meter.

It is filled full with a liquid with a density 100 kg/m?>. Find the work required to empty

the tank by pumping all of the liquid to the top of the tank.

(a) 0 kg-m (b) 2007 kg-m

(¢) 507 kg-m (d) 5007 kg-m

(e) 1007 kg-m ‘ 2
t b&)fa/L@ u€s

|
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e The Honor Code is in effect for this examination, including keeping your answer
sheet under cover.

e No calculators are to be used.

e The exam lasts for two hours.

e Be sure that your name is on every page in case pages become detached.

e Be sure that you have all 14 pages of the test.

PLEASE MARK YOUR ANSWERS WITH AN X, not a circle!
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