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Il. In the exercises below, find:  a. v-u, |v|. |u
b. the cosine of the angle between v and u

Lv=10i + 11j — 2k, u=3j+ 4k
2 2i+ 10— 11k, u=2i+2j +k
Iv=5j-3 u=i+j+k
4

Vv=—i+j, u=V2+ V3+2%k

« ¥

Solution:

v-u v ul cos@
1. 25 15 5 3
2. 13 15 3 =
3. 2 J34 NE i
s -2 V2 ; Ea

|. Find the length and direction (when defined) of ux vand vx u

Solution: - Lu=2 v= -3
l. uxv=[2 0 0|=-6(k)= length =6 and the direction is -k 2u=iXj v=jXKk
030 3u=-8i-2j-4k v=2i+2+k
vxu=-(uxv)=6(k)= length =6 and the direction is k Ay -
4.u=§|-§j+k. v=i+j+2k

i j K

2. uxv=(ixj)x(jxk)=kxi=[0 0 1|=j= length =1 and the direction s j
1 00

vxu=-(uxv)=-j= length =1 and the direction is -j

i j ok
3, uxv=[-8 2 ~4|=6i-12k= length =6y5 and the direction is L1~k
N
2 2 1
'$ = - )= - =12 = 5 | 100 1 __1_ ..L
vxu=—(uxv)=-(6i-12k)= length 6y/5 and the direction is ‘/;H‘/gk
ik
._3 o " 2 N . . »
4 wxv=l -% 1{=-2i-2j+2k = length =23 and the direction is -—};i--}}-u-};k
1 2

1

vXu=~(uxv)=~(-21-2j+2K) = length =23 and the direction is 7‘.3-i+j;j- '3k



lll. Find the angles between the vectors

1. u=V3i-7j, v=V3i+j-2%
2. u=i+V2j—-V2k, v=—i+j+k

Solution:

o (V3)(¥3)+ =1 + 0)-2) o wt as 'y Slei)
" B—COSI(W) COSI{\/(\/_)+(—7)+O J(f +(l)+(—2) }_COSI( ch )—COSI( 1

2. @=cos! (ﬁﬁ) = cos™! i 1)+( )(l)+(‘f)(l) cos_l[ o ): cos! (—1) =1.83 rad
M J(l) H{V2) +(~2) YD+’ 5

lll. Find:

a. POxPR

b. unit vector perpendicular to plane

. P2,-2,1), 03,-1,2), RG3,-1,1)
2. P(=2,2,0), 0Q0,1,-1), R(-1,2,-2)

Solution:

ij ok
5. (@) POXPR=|l 1 1|=-i+j= Atea 1[POxPR=1JI+1=12
110
_POXPR _ 1 [ .. . 1 /e
b i) > ——L(i-
(b) “Froad St =7 (i-0)
i j k
POXPR = i+ 3i o — 1|PAy PRI < 1 _J14
4. (a) POXPR=[2 -1 -1|=2i+3j+k> Alea—E‘PQxPR|—5 4+9+1=Y1%
10 -2

(b) u= 2R _ (2143 +k)
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3
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Iv. Verify that (uxv) . w=(vxw).u=(wxu).v

L 2i+] 2i—j+k i+ 2k
- 2+ 4 - 2%
(1] (72 (13
Solution: If u=aji+a,j+a;k. v=hi+b,j+bk. and w=cii+c,j+csk. then (uxv)-w=b b, by
aq 0 ¢
bl b2 b3 Cl C2 (‘3
(vXw)-u=|eq ¢ c;|and (Wxu)-v=lg; a, a
(71 (12 (13 b] bz 1}3
21 0
1 |(“><V)-W\=absz 4 1l==7=
1 0 2
I 1 =2
2 |(uxv)-w|=abs|-1 0 -1|=8




