Question

Find the scalar product a-b and hence find the angle between the vectors a
and b given that:

(i) a=T7i—3j+kb=—i+2j+2k

(ii) a=2i —2j+k b= —3i — 3j+ 4k

(iil) a=i+2j+3k b= —2i—4j— 6k

Answer

(1)

(ii)

a-b = (7,-3,1)(~1,2,2)
= (Tx—=1)+(-3x2)+(1x2)
= T-6+2=—11

Now a - b = |a||b| cos 6
(a-b)
|al[bl

= cosf =

So need
la] = /72 + (—3)2 + 12 = /59

bl =/(-1)2+22+22=9=3

11
Therefore cosf = ———— = 0 =

3v/59

a-b = (=2i—2j+k)-(—3i—3j+4k)
= (2,-2,1)-(=3,-3,4)
(2x =3)+(—2x—=3)+ (1 x4)
= 6+6+4=4

la] = /22 + (—2)2 + 12 = V9 =3

bl =/(=3)2 + (—3)2 + 42 = /31
(a-b) 4
lal[b]  3v/34

= cosf = = 0=




(iii)

a-b = (i+2j+3k)-(—2i—4j— 6k)
= (I1x-=2)+(2x—4)+(3x —6)
= —2-8-18=-28

la| = V12 +22 + 32 = V14
Ib] = /(22 +42 + 62 = /56

(a-b) —28
=cosf=-—>=—V56=—-1= 60 =arccos(—1)=x
allbl ~ vi1" =)

Could have spotted this from anti-parallel vectors.



