Problem 1. Consider the vectors v = (3,2,—2) and w = (4,-3,1).

a. Compute v-w and v X w.
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. Find the cosine of the angle # between v and w.

. Which option is true: (i) 6 =0, (ii) 0 < 6 < /2, (iii) 0 = /2, (iv) 7/2 < 0 < m,
(v) 0 =n?

. Find the unit vector in the direction opposite of v. X = < 4 ) o ' , '7 >
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. Find a vector of length 5 in the direction of w.
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Make a general sketch, not specific to these vectors, of a parallelogram using v
and w and label the two diagonals of the parallelogram with v + w and v — w
appropriately.

. Find the area of the parallelogram formed by v and w.

. Find the area of the triangle formed by the vectors v, w,v — w. @ “ v “ = '?

. Make a general sketch, not specific to these vectors, of v, w, and the orthogonal
projection of v onto w.
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. Find the orthogonal projection p of v onto w.
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. Suppose q =v —p. Find q - w. (/n 9 —_ : w Lf
. Find a standard form equation of the plane containing P = (1,2,3) and parallel to “ l—/) “ “w ” - \ ‘.7 ’ 26

both v and w.
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m. Find a vector equation of the line containing P and orthogonal to the plane in the
previous part.
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Problem 2. Consider the line ¢; passing through the point (1,2,4) in the direction of
(3,1, —1), the line £5(t) = (1,1,3) +t(3,1,2), the plane II; with equation 5(z — 1)+ 2y —
3(z+ 1) = 0 and the plane II, with equation 3z + y + 2z = 10.

a. Determine whether ¢; and ¢» are parallel, intersect, or are skew lines.
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. Determine whether £; is orthogonal to II;. Do the same with II5.

. Repeat the previous question with #5.

. Determine whether /; is parallel to IT;. Do the same with IT,.

. Repeat the previous question with £5.

. If ¢; intersects II; find the point of intersection. Do the same with II5.
. Repeat the previous question with £5.

. Determine whether II; and II, are parallel.

<3)l)‘]> RMJ/ <;I')Z) are “—u‘ll' /’Ma—”e/ fo
,e‘ awé L, are  nef fﬂ-f«t”el

D, {Lj wharset 7 LE g0, the eiist, 5 and &

S TL“ '+36= l+3s = 5=+

2+t = J+s = 24t =+t

g = 3420 T 271, « cowbudicho

—

| L\LJ cre € L@w lv‘m/s -

® L o« oedlegend 4 T >

Fc—vane\ o novmal  Vectker ‘For ﬁ‘ j <S' 2, 3> ( No )

@ £> “5 wo't oy *(.ujcvw \ 'l" T[

@

ﬂ\ i< no—' or +L\°7°V\~‘ {,, Tl‘_ fince (3, .,-I)

‘e wot ra«rn”ﬂ-‘ +. morva( vacter 'ﬁnr TL;)<3,‘/?—>

—

(‘_5 °'4L°§°M‘ +o ”

' 2

E. I3 I’Wﬁ“c‘ to 7.[' »{" <%,.)" 7 ¥z

Df“'LUSowu,( 4’0 (5}1)3> ; (3, .,-\> '<$)1‘I;7# D



wot _parallel 4o T

<3, 1,712 <322 F0 => wet crallal 4 ’,‘.1

@ <3,1,22- <$,2,37%0 = [, ud ﬁwc“zl + T,
<3 Le> 0 3,L,2740=> [, wel _peiellel & 7T

@ ivx{ugu,tn'w ,‘[ Q. witl ﬂ. d
fid o qaa L2247 H 0D sadishie
Clx-) 24 ~3F+D =0

5((”;&)-0) t2 (zw)’% ((H-t—) H) = o

— e+ 4t2t -)5+3t =0 = 20t = |l
= t="A.

‘ o e [ h
oivnd w vhiow + = —_— _ X
r { ’l) k ‘ny'é ( . 20 l -‘ 20 ) q’ 2. )

(Fg 5] 69
20 ) 2%, e

fud 4 s et KLL3D HEL3,01,27 sabisfies

31,1’3.}13_ = |0

3(143e) & (lhe) + 2(3420) =10
= 249 + |4t +E+HYL= |0

= .qt =0 => 'é=0

roiwt b‘( iv»{;&r:&c‘t;uw : (l ) .) ;)

@ \A.o“ Pwa “e l fince MWM@»' Vector nof .r,wa”e l.




Problem 3. Sketch the surfaces determine by the following equations and give the tech-
nical term for the shape (eg. circular cylinder).

z=4— (22 +9?)
L z=14+/(z—1)2+42
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Problem 4. Consider the function f(z,y) =4 — (z — 1)2 — (y — 2)2.

‘What are the domain and range of f?
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. Make a contour diagram using the z = 0, 1,2, 3,4 level curves.

Explain why the contour diagram cannot have any level curves of the form f(z,y) =
¢ where ¢ > 4.

e

=

Sketch the graph of f in three dimensional space, taking note of how it relates to
the contour diagram.
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Problem 5. Let r(t) = (1 + 3cos(—t),2 + 3sin(—t)) for 0 < ¢ < 27,

a. Describe in words and plot the curve traced by r(t).

b. Compute r'(t).

c. Find the tangent vector of r(t) when t = m/3 and plot it in your sketch above.

d. Find a vector equation of the tangent line to the curve when ¢t = 7/3.
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Problem 6. Compute r’(t) for each example below.
a. r(t) = <et2, sin(t® + Stz),cos(e5*)>
b. r(t) = (tInt,? sin(4t), t3e?*)
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