Math 2153, Exam #1, Fall 2012 Name .Kg\{

Instructions: Show all work to receive full credit. Answers should be given as exact values unless
specifically asked to round. You should do any obvious simplifications, but there is no need to be

excessive.

¥

1. Given the points A(2,0;2), B(1,4,-3) and C(5,-3,-2).
a. Find the vector-valued function that represents the equation of the line connecting points A

and B. (10 points)
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b. Find the equation of the plane that contains the points A, B and C. (10 points)

A-Z .:: <.3/ '3/"L‘>

=y

s o |71 K
RxBe | o [ et - e+ ok

%3 9 308 —p95 -4k

-3k =2) — 19y —1(=2-2)=

2. Rewrite the equation z = x2 + y2 — 2 into both cylindrical and spherical coordinates. (12
points)
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3. Determine what kind of quadric surface is given by each equation. (4 points each)
a. x2+y?+z2+3x—4y+9z=34
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4, Fmd the equatlon of the vector-valued function that represents the intersection of the surfaces
x2 4 z2 = 4,y? + z* = 4 using the parameter z = 2sin(t). Then sketch the graph of the

function using 5-10 points. (20 points) <
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5.

Find the domain of the vector-valued function LY = \/f?+ msr j’+ e k. (8 points)
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6. Perform the given operations on the stated functions. (10 points each)
a. Fmd o [I|r(t)” for 7(t) = tsinti +tcost ]+ tk.
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7. Using the projectile equation #(t) = (v, cos &)ti + [h + (vy 8in @)t — E.tz]], determine the
maximum height and range of a projectile fired at a height of 3 feet above the ground with an

initial velocity of 900 feet per second and at an angle of 45° above the horizontal. You should
round your answers to-two decimal places. (15 points)

Ber el tp-erli

3 f_’%ﬂ-e -/bt*=0

123198 50c. Ao Tk ot

%Laa.?@ 2 (25;3:5‘.3'-1 o ranse.
(]=] R
Z\T—'i‘" S22t = 0 /au_ﬂ(,

= %0'2 ~ [1.3F sec. | o
2t ?ﬁm §9) — 16 (11.59)" = (6331. 125 feak|

8. Find the unit tangent vector and the unit normal vector for the vecto?-Vallied function
7(t) = 7tt + 5sin 2t j + 5 cos 2t k. (20 points)

rid=
Fh+t Ocos 2t} = oeintle
/{Vﬁéﬂl U9+ o cedat 1‘/003!#‘2#": m Jr%g

ﬁ;g- [0+ beorwrs - D&V\U@

b= = ﬁ [ Zotdaw2t} - 20contl]
[Tl -

=~ | A
( T\H‘f’f): — Vb A — PaOR24+ L. ,

\IT“” EJ O8Nt « YOO Cof b= | = 1>
. 4!: i » ‘l QTLLE% V49




9. Find the arc length of the vector-valued function 7(t) = 2¢2 + A t3k on the interval [0,3]
(10 points)

M~
D = Gef + 26 vt ke

I OR= {jptm+ubs +£4 = J2o64t% = [e(zoted) = tlmres

Y Uz 20rE>
5 4] 20 +t* M Adn= 24+
° ih;‘b&u'
= gé u"/?—éu' 13 ..'. 3/2— > (Zo tLBy'—

ey

10. Find an equation for the curvature of #(t) = ti + t2] + = t3k At the point x=1, find the radius
of curvature. (14 points)
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