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1. If a and b are two vectors such that b has length 2 and a-b =1,
then what is 3b - (4a — b)?
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2. The vectors a = —2i+ (¢t —1)j+ 2k and b = j+ ¢ k are parallel

when
(a) t=0
(b) t =14
(c)t=1and t =2
(d) all values of ¢

@no value for ¢

(f) t =2

-9 4-1,9%

<os1, ts
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3. faxb = (1,1,—1) and a- b = /3, then what is the angle
between a and b?

-y —%

/E -:/G(I[b/cgm'@
- IBIE ] v @ = V3 - 172D emo

[ = ton @
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4. What is the center and the radius of the sphere with equation

11
:z:2+y2+22-2:1:+4z+z-::0?

. : 1
(a) center: (1,0,2), radius = 3

(=21

(b) center: (—1,0,1), radius = 2

: e — 9
(c) center: (~1,0,2), radius = §

center: (1,0, —2), radius = 32

. e B
(e) center: (1,0,1), radius= ¢

[

(f) center: (1,0,—-2), radius = 2-

2 2
2 o n 2 L /
o 1) _ Zz2+32) < + AL
g = 2,+ﬂ+z axrdz +AL o (x !) | +j+ ( / ”

&

2 2 2
= (x-1) +j+(z+.1)=5-l-’- =1
4 4
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5. What is the area of the triangle with vertices P(0, 1,2), Q(-1,2, 2)
and R(4,—1,0)7

(a) V2

(b) 2
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6. Let P = (0,4, 3), and let Q(zg, ¥, 20) be the point on the plane
T +y -+ z = 1 that is closest to P. What is yq7

(&)

(b) -1
() 0
() 5
(e) 7
L:
(f) —7 )

Wefuo/v%fcm/@/;ne

tearatief o
Pé’fpeﬂc[«éa/ar +o  the Plare.

(or i other words paradlo | ‘," I o e x=/
to N = <L uly ) Hm/(y/ﬁ P
the / e hao /Daf‘arr@'/nb e?’umlc’an

K=t (j:%/-é Z=3++%¢
we. 7[:/\0/ Hhe nkersecton o/j +ha e with +he ~>lapg.

+o et a £+(‘f+é)+(8+fj =/ = Dt--€& 4+
=2 @ = (“2/ 21/ /)
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7. What is the volume of the parallelepiped formed by the three
vectors (2,1,1), (=2,0,3), and (0,1,1)7

(a) 1

(b) 2

L l I
\/olumes: /__3\ D 3/ - /.,Zx (—5) - (-2)—;‘ ('Q)/‘-‘ 6
o ] l
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8. Given a point P and a nonzero vector v, the set of points @
such that :55 v =218

(a) A line through P parallel to v

(b) A plane through P parallel to v

(c) A plane through P perpendicular to v

(d) A line parallel to v but not passing through P
@A plane perpendicular to v but not passing though P

(f) The line through P and Q

Lot P:C’Ia'\y‘,/zv)) j=<¢f/lo/C>, and 6?:("1’5':()

N N

oe-2,5 Y=Y, Z-Zo\ - <ab,Cy =

or otx-To) 4 /oéj—j,) + ClR-R, = Q=2
or a2+ b(j +CR = A+Ax, +hbY 4czo
k————-—\/-—*_‘_i___,w
d

This s the e?uahbﬂ oF a plane ;:e//aenc&m/a/‘ 0 <OK,A,C>'

I does nef o 7%”3‘(7% P
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9. Find the distance between the planes z + y — 32 = 5 and
-2z — 2y + 6z = 12.

(@) &L
(e) 2

(f) 11

e Lod o moint B on T with equikon x¥f-37-5 and

ot POl‘fﬂL Q on /712 s e - X~ ij '7"61 = /3\ .

then x=5,50 P(500) © on I,

Set =Z=0 -
J dan vl so (-6@0) . /‘;

8ot (7 =A=09,

o= <i,0,-3Y - P = <-1y9 0>

_ -
distance < /ra /74,-/ L = m
17 |
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10. What is the parametric equation of the line of intersection of
the two planes given by equations z+y+2z = 0 and 2z —y+32z = 37

@x:1+4t, y=—1—1, z=-3t
b)z=14+2t, y=-1—1t, z=3t
(c)x=14+2t, y=-1, z= -3t
(d)z=4t, y=—t, 2= -3t
(e)z=1+2t, y=-1, 2=3t

)x=1+4t, y=-1, z2=23¢

__J>
ﬁl

i

</////>'
—>

2 = <Q/"//3>'
—_ >
N XNg = Yy ~15,-3>
A pot o +he plane Can be ﬁome] %7 Settag z=o f,

e)(am\falg, “then /JC-I'J:O and Q‘Lj;3‘ SO/ﬂgj 7”/\%@_ ?—%r QWQ/J
e gtgf =/ (y=-/, So Cly~l,0) 5 on %KQ/,,‘Q
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11. Let L; and Ls be the lines determined by
ri(t) = (3+2t, 1 —"Tt, 2+ 5t)
ro(t) =(1—1t, 7+ 3t, 4+ t).

If () is the intersection of L; and Lo, then what is the distance
from @) to the origin.

(a) VII
@ Vi

(c) V66

(d) V290

(e) Ly and Ly are parallel.

(f) Ly and Ly are skew.

Wwe. Sol\/e,:
34&{—;[._.5 —— C,'f‘éé:: 3—-38}‘-% o i-:/a - _/_ac
.94 - F743S - 7t =733 — S=-3
Q+S+ =44+5

we see. tT=0, S=-4 Sak‘sﬁa all  the efuméb,,,_ when F- o
we gof ?”,(a)._—(g///g> So (31,3) +he perat 0/6 ,;,746,0%,4‘@

Sy et

]
distangy ds e 0,5‘,;,,: bl - e
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12. A curve is given by r(t) = (t,#,t3). If P(xg,%0, %) is a point
on the curve at which the tangent line is parallel to (4, 16, 48), then
what is z¢?

(a) —1

(b) 0

@2

-, 2
rC'}’)_—.- <I/9\1L/ 3+>
e Fen ie parllel e

Foa = TCH) = L2485

<u, 16,48y , vhen At=4  so
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13. Suppose that the four vectors u, v, w, a are on the same plane.
Show that

(uxv)x(wxa)=0.
(6 points)

S LofA b?x—\? and (sz;) are ]Sef/aenal/cu/a%
mnee.
b the g same plane, *hey ove pardlel, So thoir

Closs Fmdac{ i e O vector
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14. Let P = (2,0,1) and let L be the line defined by the vector
equation
r(t) = (—=1-+t, 1—t, 2t).
Answer the following questions. The questions do not build on
each other and can be answered independently.

(a) Find parametric equations for the line passing through P
that is parallel to L. (6 points)

(b) Find an equation for the plane passing through P that is
perpendicular to L. (6 points)

(c) Find an equation for the plane passing through P that has
no intersection with L. (5 points)

(d) Find two different planes whose intersection is L. (5 points)

@y hxoa+t Y-t z<l+ad

by M= <V,-1,2% so +he. €7Ua'/cbn of the relane

(s QC,—J.,_gz,slev&(—))x@ + Ax| = 4f

. hose.  nori Ve ¢4
s e,noog»é\ +6 ;Enc{ o /“/a"f:j’vw oqu con

) 1+ wegh P

D

" s mrpenc(/t'ca(ar* to L.
since. L & parallel to <13y, for examplo,

n = <L 1,0% works. THes givag.

b= X r ix0rOxl =2 .| xrq=3]
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