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① (3 ,-2 , 2) · (1 , 0 , 1)
= 3 . 1 + (-2) . 0 + 2-1
- S

② (itj) . (2j + k) = i -2j + ik=j . 2j + j . k
0

0
= 2) +i.k + 2(j .j) + j·k =211j 12 = 2i .j - ~~

ij = 0 , j.k
=0

,
ik = 0

③ a) (3 ,

4
, 1) · (2 ,

- 4
, 2) = 3 -2 - 4 + 2 = 4

11(3 , !, 11) =x++ =

11(2 , -4,2)11 =x+ y = Ey

cosO =
= 0 = O = E

b (0, ! , 1) . (1,1,) = 0 - 1 + 0 = - 1

110, 41711 = Fir= 22

114 ! -1 ,0311 =# = z

coso = = O=

④(y , - 2,7) . (b2 , b, 07 = 4b2- zb = 0

-> b(4b - z) =0
,

b = 0
,
b = Y

⑤ (ver) · (v-r) - (2v) . w
= v.r+w+r+ww-trl

=IIv112 + 11 WIl



⑥ (1 + f(12 = (c + f) . (e + f) = (e) + 2e . f + 11fI2

=) G = 1 + 2ef + 1 = ef = 48

11e-f=Hell*-2 ef += 2-2 .5=

=> Ie-fl = F/2

② n
= (1 , 313

,
v

= (,0)

w-v ⑦ : Angle blu v & w-p
: Angle blow w & w-r

a : T-O - B

v
= (2ix

w = (6 ,3)

v - w = 12+ 21 = 33

Iull = x *49 = $55f Hull = F
: s

B

0 =c ) = 0 . 829 rad .



w -v = (4 ,
-4) Hw-r1) = /1 = 552

(w-v) . w
= 24 -12 = 12

B
= cos

- (as) = 1 . 25 rad

2 = H- 0 - B = 1 . 063 rad

⑨ If (Iv-wl = 1r-wll
,
then IvewIl=11r-wIR

=> (v +w) - (v +2) = (v - w) - (v -r)
=> v - V + r- N +w-v +w - w =

2 .2-rew-w -+N -w

v -= IIrll + 2 v .w+ HNIR= 112-2rw-IIWIR

=) 2V . W =-2V . W => 4V . W = 0 = v. N = O

so v is orthogonal to w


