M273Q, FALL 2016 Name:
Section:
EXAM 1; September 27, 2016; 100 points

Instructions: Closed book. No calculator allowed. Double-sided exam. NO CELL PHONES. Show all work
and use correct notation to receive full credit! Write legibly.
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1. (4 points total) True or False? Circle ONE answer for each.
(a) True @r any vectors u,vin R}, uxv=vxu. TxV = = (V" “ )
(b) True o False: 1 llr(¢)l] =1 for all ¢, then ||r'(¢)|| is a constant. Aw ot o~ 2 poe
-La \~'cv& -9 m*i’l’\»—-}" sFa,c;
(c) True 1e binormal vector is B(t) = N() x T(t). T T xN

(d) True Iinear equation az + by + ¢z + d = 0 represents a line in space. “This s » phae-

2. (4 points) Which equations describe a plane? Circle all that apply.
®z =5
I1.jp =sec¢
@m+by+cz+d=0

IV. r(t) = (1 +2t,1 4+ 3t,1 — 4t) «— 4his 15 = bive

3. {4 points) Which equations describe a sphere of radius 3? Clircle all that apply.

Lx?+y2+2%2=9

Ulall docg wot heve



. {9 points) In the diagram below, u and v form two legs of a triangle. From the list at the right, select
the number of the correct expression for the lengths a, b and ¢ pictured.
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5. (14 points) Given a =< 6, 6,8 > and v =< 1,~2,3 >, find vectors aj, and a;,:
(@) apy =2V =<3, 92

= ﬁ V = T = 3\/
Iy vv ‘4 v

(b) aiy = (3,0,-1

b, - 2>-<3,-L,97
={3,0,-1

p— — —
3,73 3

(c) Show that a;. is perpendicular to v.

BJ,TJ"V: <3,D;”’>’<‘J“Z'3>:O

(d) Show that ajj, is parallel with v.
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6. ()/5/ points) Find an equation for the tangent line to the graph of the curve

r(t) :< V1+3E2, (¢+1)sin2t, e‘“>

at the point (1,0,1).
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7. (10 points) Provide a clear sketch of the following traces for the quadratic surface z 4+ z2 — y* = 0 in the
given planes.
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Based on the traces you found above, identify the graph of z +z? —y? = 0 by circling the figure number.
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8. (15 points) Find an equation for the plane that contains the point (1,2,3) and the linez =1+¢, y =
-1+ 2t z=—t.

Lt P= (1,2,3)
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9. (15 points) Find the arc length of the piece of the curve r(t) = (cos 3¢,sin 3¢, $t3/2) between the points
corresponding to t =0 and t = 1.
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10. (15 points) Given position r(t) = (cost,sin¢,t) at time ¢, find the following:

a. The unit tangent vector T'(t) =

TUY ¢ L-siv kot , 1D vl =

O

|
T - E<‘5ik5r, ms¥,)>

b. The unit normal vector N(t) =

"
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Tz {wstsicd oy T
P
N = (~cosjr ,-'Siw‘l‘ ‘.°>
¢. The (scalar) tangential component of acceleration ap =

EJ’ <~ st ‘»si‘.‘lz ‘0>
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d. The (scalar) normal component of acceleration an =

= E'N = (wszé :.3‘,\}{;-) ’}
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e. The curvature of the graph of r(t) at t = n/2, k(7w/2) =
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