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I X - Dot Product

1. Find (i) GeV (i) Ged (iii) [a| and (iv) (GeV)v
a) i=(34), V=(2-3)
b) G=(1-23), V=(45-1)
C)U=(4,0,—3,5) v=(0,254)
d) 0=(01-341), V=(-45122)

—

2. Find the angle & between the given vectors.
a) 0=(34), \7—( 4,3)
b) = (1-23), V=(45-1)

0=(40- 3,5), vV =(-8,0,6,-10)

d) u (04-341), v=(-45122)

3. Find all vectors w that are perpendicular to U.
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5. Verify the Cauchy-Schwarz Inequality and the Triangular Inequality for the given vectors.

a) 1=(3,0), ¥=(11)
b) G=(-32), V=(4,3)
¢) 1=(222), V=(0,-2,1)



Math 105 IX — Dot Product

6. Determine if the triangle ABC is a right triangle, and if so, find at which point the right angle
is.

a) A(10), B(2,3)and C(6,0)
b) A(6,5), B(L3)and C(3,-2)
¢) A(L2,3), B(-L-3,2)and C(5,0,5)

7. Provethatif G, V and ware vectors in R", then
UO(V+\7\/)=UO\7+UOW

8. Provethatif U and V are vectorsin R", then
|-+ 9] + o -v] = 2Ja + 2|

9. Prove thatif U and V are vectorsin R", then
0oV =4|u+v[ —4a-v]

10. Prove that the diagonals of a rectangle are perpendicular if and only if the rectangle is a
square.

11. Let ABCD be a parallelogram. Prove that
— 12 —2 ——12 ——2 —2 —|2
[Ac] +[B5] <[ 8] +[e<] +[eo] +[oA]
12. Find the projection of (i) U
a) 0=(34), v
b) U =(1-23), v
c) i=(40-35), V=(0254)
d) 0=(01,-341), V

nto Vv (ii) V onto U

)
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Math 105 IX — Dot Product

Answers
1. a) i.-6 ii. 25 iii. 5 iv. (-12,18)
b) i. -9 ii. 14 iii. 14 iv. (—36,-459)
c)i.5 ii. 50 iii. 542 iv. (0,10,25,20)
d)i. 12 ii. 27 iii. 343 iv. (—48,60,12,24,24)
2. a) 90° b) 111.8° c) 180° d) 70.9°
3. a)t(5]) b) t(0,1) c)s(1,1,0)+t(2,01) d) r(1,0,0,0)+s(0,0,1,0)+1(0,0,0,1)
4. a) neither b) orthogonal c) neither d) orthogonal e) parallel
6. a) No b) Yesin B c) Yesin A
7. Let G =(u,U,,..,U, ), V =(V,V,,...,v, ) and W= (W,,W,,...,w, ).

10.

Go(V+W)=(Uy,Uy,.,t, )o(V, +W,V, +W,,..,V, +W,)
= U, (v, + W, )+ U, (v, + W, )+...+u, (v, +w,)
= UV, + UW, + U,V +UyW, + .+ UV, + U W,
= (UyV, + U,V o+ UV, )+ (U W+ U,W, 44U W, )

=UeV+Uew
o+ + o —V]* = (@ +)e(@+9)+(@—v)e(@-v)
=Ueli+2leV+VeV+lUel—20eV+VeV
= 2a]” + 27’
Ha+v| ~4a—v|° =L@ +V)e(@+V)-1(@-V)e(d-V)
=l0el+ileV+iVeV—Llel+iliev—1VeV
=JeV
B C
The diagonals are perpendicular if and only if ACeBD =0
A D

AC +BD - (A6 + ¢ o (56 + D)
— ABeBC+ABeCD+BC ¢ BC +BCeCD
=0+ ABeCD+BCeBC+0 SinceABCDisarectangle,ﬁJ.?é and BCLCD

=—ABeAB+BCeBC SinceCD =-AB
2

— 2
=WAB +

G

Thus AC «BD = _Hﬁs' * Iscl =0 if and only if HEH = Hﬁf” hence if and only if ABCD is

e

a square.
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12. a) proj,U
b) proj,u
c) proj,u
d) proj,u
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-(@'@) (AB + BC)+ (BC + CD e (BC » ﬁ)

— AB e AB+2ABeBC + BC « BC + BC  BC + 2BC ¢ CD + CD «CD

=|AB +2Hﬁ +2EoB—C+2§OC—D

+ HC—D

2 2 2 2

=|AB| +|BC| +|BC| +|CD +2ﬁo(ﬁ+C—D)

2 — — . — JEN _ —_ —
=||AB| +|[BC| +|AD| +|CD +ZBC0(AB+BA)sinceBC:ADandCD:BA

N
N
N
N

=|AB| +|BC| +|AD| +|CD
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