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5. (th)y al| 1] +2la —4’:—1:| = {3.1 +4:|
7 g a ia

] [ ]=[EG'H‘EJ,wemusthave2a+12=0

6. (c) Smce2u—3v+5w=[ ] [ 3b - 23
b=

3
and3b-23=0,s0a= -6 —?

11. (a) [BB] The typical linear combination of [—3] and [3] is a vector of the form a [_g] +

b [g:l [ ggi gg] This is a vector both of whose componcnts are equal, so it can

never be [%] . The answer is “no".

(b) 1.1.14 says that every vector is a linear combination of two two-dimensional vec-
tors which are not parallel. The vectors in part {a) are parallel, however— [:g] =

- % [g] —so there is no contradiction.

14. (2) [BB]u = E]v=[_f]

b (a) [BB]cﬂi=m=u+v b OC=[o| =u+2v
© O—I'JZE =2u+2v  (d) CA-= gd =u-v
(e) zﬂ'x_x‘:"=h;21 =-u+2v () GE= gJ STy
@ Ac=|"8 = 2u-v

NI

15. We wish to show that DE = 1BC. Now AD = = 3AB and AF =
1 i “_""
5AC,50DE=DA+AE=—§AB+-2- =2(AC AB) = {BC ﬂ
B C



3. (a) [BB]Since u- v = 0, the vectors are orthogonal: 6 = 7.

u-v 3 1
d . = '-'1 = ] = = ——————— e — = — = _1_ =1T_.
(d) u-v=2-1+2=3, |lull=v6=|lvll,socosé ol =6~ 2 6 = arccos(3) = 3
6
7. (@ [BB] llull = v3T+42102 = 5;u+v = |5, 50 flu+vl] = V52+525 22 = /5%
2
”ﬁ-ﬂ] = 1 (this is true for any w # 0).
3
1 1 :
j — — [ 4
(b) (BB The answer is qqu=zu= |
0

(c) {BB] First we find a vector of norm 1 in the direction of v; this vector is v = 3v. A

vector of norm 4 in this direction is ;lv, s0 a vector of norm 4 in the opposite direction

1

4y =
is —gv=

W oe o)k LD

9. Wearegiven i-u=32=9andv-v =5 = 25,
(b) (~3u+4v)- Qu+5vi=~-6u-u-7u-v+20v.v=—6(9) —7(8) + 20(25) = 390.

() BB lu+vl®=(u+v) - {u+v)=u-u+2u.-v+v.v=0+2(8) +25 =50,

23. (@) llu+vii® = (U+v) - (U+V) = u-u+2u-v+v-y = Hull®+2usv+ vl < upP+2lu-v]+vi? <

lull? + 2 llull ivil + IIvE® = (fjulf + {ivl)2 The result follows upon taking the square
root of each side.

28. Let @ be the angle betweenu and v. ifu-v =9, {lull = 5 and [lvil = 1, then cos 0 = Hu—‘hh =
%. This is impossible since —1 < cos @ < +1 for any 6.

32. Wewant (u+kv)-u=20;thatis,u-u+kv.u=0. Nowv-.u # 0 since u and v are not

u-uy
orthogonal, so k = TS



3. (b) The answer is an equation of the form 18x+ 6y —5z = d. Substituting x = -1,y = 1,

o,

z=7,wegetd = ~18+6-35 = -47, so the plane has equation 18x + 6y — 5z = —47.

Let @ be the angle between u and v. If |luxv| = 15, |Jull = 3 and ||v| = 4, then siné@ =

IJILtl:HiH\:TIfl' = % This is impossible since the sine of an angle cannot be greater than 1.

@

i
4 3 -1
2 3

k 3

= 3i-2j+6k = l——?} is a vector n perpendicular to both the given vectors.

0 6

3
1
Since [in]l = ¥32 + {(-2)2 + 62 = /49 = 7, one possible answer is —[—2] . The other

1 3
possibility is -3 -21.
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9. [BB] Call the given vectors u = [ 3] and v = 0] . One vector perpendicular to both u

and v is

-1 1

i k
3 -1 1 - 1 3
UXy= 1 3 -1 =‘ I—| j+ Ik
s 0 1 0 1 5 1 5 0
3
=3/—-6j—15k=] -6}.
-15
1 . 1 . 8 —_— iJ ok
(h) AB = —é and AC = (~-5|. A normal vector is AB X AC = | 1 -1 0| =
-1 8 -5 -1

15. {(a)

1

li—~{-1}j+ 3k = ; . The plane has equation of the form x + ¥+ 3z = d. Since

the coordinates of A satisfy the equation, we have —1 + 2 + 3 = d, 50 d = 4 and the
equationis x + vy + 3z = 4.

[BB] We need triples {x, v, z) that satisfy both equations. Settingx = 0gives y+z =3,
-¥+Z=1,s0z=3and y = 2. This gives the point A(0,2,3), Setting y = 0 gives
2x+z=5,x+2=1,s0x =4 and z = —3. This gives the point B(4,0, -3). Setting
z=0gves2x+y =5,x~y = 1,s0x =2 and y = 1. This gives the point C(2, 1, 0).
Many other peints are possible, of course.








