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1. [8 points| Answer the following questions. You need not show work or explain your answers.

(a) [4 points| In this problem, u, v, and w are vectors, and a, b and ¢ are scalars.
For each expression below, decide if it is a vector (V), a scalar (S), or nonsense (N).

Circle one:

(u-v)w @ S N

M| C )
= \"% S N
compy (v + bu) v @ N
au x (bv - cw) Vv S @

(b) [3 points| In this problem, u, v, and w are non-zero vectors in 3-space, and no two
of them are parallel or perpendicular to each other. For each statement below, decide if
it is always true (T), always false (F'), or only sometimes true (S).

Circle one:
compy (v + u) is a positive scalar T F
projw(v + u) is parallel to w @ F S

u - (wx (—w)) is zero @ F S

(¢) [1 points| Give an example of a nonzero vector v such that proj,v =0

f\_J-)‘: (—‘r ‘)O>
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2. [12 points| Let o denote the plane 2z + y — 2z = 2. Let A, B, C denote the points where
the plane « intersects the z-axis, the y-axis, and the z-axis, respectively.

(a) [3 points] Find the coordinates of the points A, B, and C.
A (1,0,09)
R (0,2,
¢ (9,0,
(b) [3 points| Find a vector equation for the line through A which is parallel to the line BC.
Fi= o + t BC
=£),9,02 +t £0,-2,-12
L'f-?(t\’-'-é [, =28, -—t>) o FEt)'-S £1,2¢, t> j_)
N dwe uw el mdead o Re

(c) [6 points] Find the distance from the origin O(0,0,0) to the plane « specified above.
Show work. ’ o o
e sebilous . for ex :
Thew axe m.«d:fr’: € )0-1-'-‘70 .
Projedt e vedor A outo Na

oL, 1 s
6(0'0,07 No ‘(-)-A’____ £ 1 o 'E; = 42) I}-—2>
ol e w3 | o g S
—_—> 2
dictama = | comp_OA | = |3
l FY‘.L 3
sna W = LT
SOL-?-'.mﬁWOP_LoL has duyrdion iy = <Rk ot
= Ve & i =O+S.‘I ?: 2=
so it has Pa.mwe"c&c €egs: X—O*ZSJU’S 2=-25.
V="2% )j"’ )

)V\"C\’k&ﬁhs Hus biwe wilh ot 2x+7 -29=2 Wr ot
202+ 8 -2(28)=2 => 5= 2./4

Pewdt Phan coord . x=25= lfs, y= S=% = '23""'—7':'—

=y ’P(t'/‘i,z/‘il'.l'/q) QW_ N

w168 = @R = g 3

—
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3. [10 points| Let C denote the polar curve

r = 4sin(6).
(a) [4 points| Sketch the graph of C' in xy-coordinates.
C N '

A >

Pz T\ 8 /m e -

2 — | 7 > X
7 uiMTJ ot
As G qes O3 5 7ot => cirdx O:Kr“d*u"‘z e

C My rLyir—o. (0,2).

ﬁ = —2: }" ]

(As© gqoen T 127, W gelThe St f S

(b) [6 points] Find the equation y = mx + b of the tangent line to the curve C at 6 = e
Show work.

X = rcos(a)-;(q @u 0) cs© =2 Siu (2¢)
=T St (e):@ s{ue\sma = 4 sm (©)

2‘%: 2cas(z6)-2= 4eos(26) | 50 5%;‘621% ff(os(_s) t’z 2.
(V263
%3 = 4 (25m8-cos0) = Yom(20) 5o S \ﬁ=% heiu(%)=43

_d - %1[9:"76 - ,'2;_\_(-3_-;> m=\3 |
5"?”£\.e,ﬂ/6 m = 2

N e ]
Pout: X=28m (20) = x=25m ("6)7 253 3 V3 )“’lﬂ‘f_ﬁ

Y= Ysu )= J?ﬁﬂ'\f(%\""{’b: b
= AP y= VR F) = Ex-ss)
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4. [12 points] A portion of the path followed by a rollercoaster can be parameterized by the
vector function:
r(t) = (—20¢%, 30t + 6, 10sin(¢?))

z /’ \I
| /\
| /

!' /; -
3 4 \/

(a) [3 points] Compute r'(¢) and r'(0) : /
T:) ('t) - < '_"O-t) 30) I\(J 0S (‘t?) 2{' > - !A—L,D‘t) 33) zot cosft?)>|

== —r")
[Y’(o)-:. 40.30)o>7 2

(b) [3 points] Find parametric equations for the tangent line to this path at ¢ = 0.

-y
?7(03—}— Sr)(O) _ 40)6)D> + 5,40,33'O>

i X =0 5
! j'—‘é‘rBos\
= O

(c) [6 points] Find the curvature of the rollercoaster’s path at ¢ = 0. Show work.

Faft)z £-4o, 9, 2ocbs(’c7)+wzf>

=3 T o.
DN = 4‘"11‘9: o, EO\/’
— i —_" -
= —_" i J le —> " + s 1200
3 1 e ) =X vO

~o © 2| _- fgov,v, 1200 >
==

)7:; oo\ I+4

p— —_ - i B 2 == 6 2+(2X6‘>0
“ f;’(os *xr'coy )| = \} boo -+ 1200 ve R
= e Vv S 6dENs _ 23 _ %
) f"(cn"Ir ( (05“ - 6_9-—0—-—-— - == = -2’—5'-' - ,‘;._-

~lss -0 30)3 2Fod?
‘Jé( D) h f’{o)”s (33)
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5. [8 points| Circle the correct answers (no explanation needed).

Consider the surface 2% = 322 + 2y°.

(a) Describe the traces (cross-sections) of this surface parallel to the given plane.
A o | j—
(i) Traces parallel to the yz-plane (when z is fixed) are: g ~% J = ek
PARABOLAS HYPERBOLAS ELLIPSES

2 i =
(i) Traces parallel to the zz-plane (when y is fixed) are: & —3X = con shaudt
PARABOLAS (HYPERBOLASY) ELLIPSES

? = Yot
(iii) traces parallel to the zy-plane (when z is fixed) are: 3X?+ZU =

PARABOLAS HYPERBOLAS

(b) Circle the name of the surface given by 2% = 322 + 2y*:

SPHERE, ELLIPSOID

Parabolic CYLINDER, Hyperbolic CYLINDER, Elliptical CYLINDER,
HYPERBOLOID, Elliptic PARABOLOID, Hyperbolic PARABOLOID,
NONE of the above

b 2

. _ XLy
G ' A S
_z?' . 2




