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1. Simplify (u+v)><(u—v).
Solution:
(u+v)><(u—v)=m—uxv+vxu—m=—uxv+vxu

=0 =0

=v><u+v><u=2(v><u)

2. Verify Cauchy-Schwartz inequality in the following case:
u= (-39 19 0)9 V= (29 '19 3)

Solution:

o= () + £ 402 =0, v]=y(2) +(1) 45 = Vi

u-v=(-3)-2+1(-1)+0-3=—6-1=-7

‘u-v‘=7

‘u'v‘ =7
Jul-[v]= V1014 =140

Ju-v] <[Jul-Iv]

3. Find a unit vector in the opposite direction of the vector v = (-12, -5).

Solution: A vector in the opposite direction is the -v = (12, 5). A unit vector in the
direction of this vector is given by:

u, =-v/|-v|=(12, 5)/V12? +5° =

v

(12, 5) /4169 = (12, 5)/13:(2 5]

137 13



4. Prove that for two vectors v = (vl, V), ...,vN) and w= (Wv w,, ...,WN) we have:
V+FW=W-+V.
Solution:
V+w= (vl, v, ...,vN)+(w1, w,, ...,WN): (vl tw, v, tw, .y, + WN) =

(w1 +v, w, v, LW, +vN)= W+ vV

5. Which of the following vectors of R° is parallel to vector v=(-2, 1, 0, 3, 5, 1):
a)(0,0,0,0,0,0) b)(0,1,2,3,10,1) ¢)(-4,2,0,6, 10, 2)

Solution: Correct answer is c) since (-4, 2, 0, 6, 10, 2) =2(-2, 1,0, 3,5, 1)

6. Calculate the product u- (V X w) for the vectors:

u=3i-2j-5k, v=i+4j—4k, w=3j+2k

e I e P B P
vxws=|l 4 —4=il ;‘—j‘o _2‘+k0 3‘:
03 2

i(8+12)—j(2-0)+K(3-0)=20i-2j+3k

u(vxw)=3-20+(-2)(-2)+(-5)-3=
60+4—15=49



