2210-90 Exam 1
Spring 2013

e KEY

Instructions.  Show all work and include appropriate explanations when space is provided. Correct
answers unaccompanied by work may not receive full credit. Page 5 is blank in case you need extra paper.
Please circle your final answers.

1. (16pts) Consider the vectors u = (0,2, —1) and v = (3,2, 3). Find

(a) (2pts) u—3v
/- o> -3<3,2,3% & £-9,-4, -0

(b) (2pts) [|ul
lzh=Jo*+2%1> G s
(c) (2pts) u-v
2 £0,2,-12+ €3, )37 = (0)(3) +(#)2)+ (-1)(3) = 0+ 4-3 @

(d) (2pts) Find the angle 6 between u and v. Answer in the form 6 = cos™! (z).
Wev = Nallnvil cos o v = 2z

| =< {22 wso

(e) (4ptsLu XV \
"\ J p ~ A

Y o 2 ~1|= 1 (e+D)=](0+3)tk(-b) & L&-32,-b>
3 2 3%

(f) (4pts) Find the vector projection of u onto v

Ry T2 1 ¢3.23
1 Wit 22 v




3. (12pts) Consider the points P(1,3,—1) and Q(2,2,5).

(a) (3pts) Find the vector I?a that points in the direction from P to @Q; that is find the vector with
a tail at P and head at Q.

'{—)—5 = (Z’2,§>"" </,3,')@

(b) (3pts) Find the midpoint of P and Q.

m= 5 (22824 <1,8,-15) = £<3,5,47

(c) (6pts) Find the equation of the plane which is equidistant from P and Q. Hint: This plane has
normal vector P() and contains the midpoint.

hR=<l, -1, 6
X-ytbz =D X-Yytoz =1l
CM"R;M (;/3) 5‘/"’ 2*) So T

2 -2 +iy(2)=D

D=1l

4. (8pts) The set of all points (z,y, z) which satisfy

22+ y2 +22 -4z +6y - 162=0

determines a sphere. Determine the center point (h,k,{) and the radius r of the sphere. Write your
final answers in the provided blanks. Hint: Complete the squares.

- 2.
k=_—3 z % z -
2 + 2 - _ =
g X d-j Zz ‘-/‘)cv"by lk 2 =0

i (x*4x) + Ly “toy) +(z=1b2) =0
CX—-?-)"—-‘)‘ ’L(j”)?:? 4—(2—&)'1- LY=o
(x-2)"+y+3)"r (2-8)"= 77



5. (20pts) Suppose a particle’s position at time ¢ is given by the curve

r(t) = 2cos (2t)i + 2sin (2t)j + 3tk.

(a) (2pts) Find the velocity v(t) of the particle at time ¢.
— — . ,\
Vi) = Ti) =C= Fsm(28) T+ Yers(ae) J + 3 F

(b) (3pts) Find the arc length of the curve between times | t =0andt=3.

lvinil ‘\rksw(u’)ﬂbm (2¢)+9 ‘=26 =&

L= J"l\lt‘l’)lla%’ fgou; @

(c) (2pts) Find the acceleratlon a(t) of the partlcle at time t.

=vie =" <
alt) = Sesae)l- gsim(2e)]

(d) (2pts) Find the unit tangent vector T(t) = i)

Tl "‘é" Vi) = —ésm(uf)?\—r %(,os(?»t—)j‘ 1 é}:\

(e) (3pts) Find the pg‘rincipal unit normal vector N(t) = EOIE
T(t) = = 'COSCW)? - TS

W=/ = v —

IFon= Y% o) =

(f) (6pts) Find the curvature «(t) of the particle’s pat

o Wixel /o)
x> (/7 TN

ie'n® SAAZLS
v ol
3k
i . |_ \'. - (. A- zt)o\ 32’«
PIxT 2 |-fsmpy) des(h) B3 | = (-24smb))T - 2dees(20)) + ik
~Sors(3) - Fsm(H) O W elxrn = Jr0>vemnpr « 32*

(g) (2pts) For all time t, this curve is contained on what type of surface? Circle the correct letter

A asphere of radius 3 centered at the origin
B  a hyperboloid of one sheet parallel to the y-axis
a cylinder of radius 2 parallel to the z-axis



6. (16pts) Match the equation with its graph on the right by writing the appropriate capital letter (A-H)
in the provided blank.

222 + 2% 4+ 2% =

—
©

(b 22+22 -y =1

(c y? = 22 + 22
22422 =1
y=z2+z2

2?2 +2y2 +222 =1
2 +z22 -y =1
2

SRR

=3

/d<3,
e
=
—~
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e N e N N e N N

y=1°-1z

7. (8pts) Match the equation and the description of the surface by writing the appropriate capital letter
(A-D) in the provided blank. Each letter should be used exactly once.

(a
(b
G

In cylindrical coordinates, the surface r = 5.
Q_ In cylindrical coordinates, the surface z = 7.

)
)
) In spherical coordinates, the surface p = 1.

d) _L In spherical coordinates, the surface ¢ = 3—4’1.

sphere centered at the origin.

(

A

B  cylinder parallel to the z-axis.

C  cone opening in the positive z direction.
D

cone opening in the negative z direction.
8. (12pts) Convert between Cartesian, cylindrical, and spherical coordinates as indicated.

(a) Find the cylindrical coordinates of the point with Cartesian coordinates (v3,1,-2)

\( T = _—.Z 6 = _T;b 2=__= 2‘_

\ - b )
(b) Find the spherical coordinates of the point with Cartesiaif coordinates (1,1, V?2)
w L
Q,}.\)\N p=_ P~ o _ /4 b= ‘Lﬁ
" = ol (1) = cos” (%)

(c) Find the Cartesian coordinates of the point with spherical coordinates (2,%,%)

. AT g | c—__ O

=2sm(T ws (L 2 2am(E)am T =2.¢os{"3)
(d) Find the Cartesian c%c))rdina(te"sf c))f the point with’::gllindgic.a?coordinates (4v2,-Z, )

mz_L Y =__%—- z
=4 J3.co5(7) = 4Jasim(T)
4

Ab



