MAT 211, Spring 2012
Solutions to Homework Assignment 8

Maximal grade for HW8: 100 points

Section 5.1. 2. (10 points) Find the length of a vector v = (2,3, 4).
Answer: v/29.

Solution: The length of a vector can be found using a formula

I = Ibll=Vv-o

vev =l

We have
Jo]] = Vo -v = V22 + 32 + 42 = V/29.

4. (20 points) Find the angle between the vectors u = (1,1) and v =
(7,11).

L 9
Answer: o = arccos (—\/8?)> )

Solution: The angle between two vectors can be found using a formula

u-v
w-v=|ul| ||| - cos(a) <= a = arccos <_> |

[full - [[v]]
We have
wo=17+1-11=18, |ju|=VI2+12=V2, |jp]|= V72 +11%2= V170,
hence

18 9
@ = arccos —_— — arccos ey .
(\/5\/170) <\/85)



6. (20 points) Find the angle between the vectors v = (1, —1,2, —2) and
v=(2,3,4,5).

o= =1
Answer: o = arccos (2\/ﬁ> .

Solution: We have

wv=12-13+24-25=-3, ||u|| = /124 (=1)2 + 22 + (—2)2 = V10,

||v]| = V22 + 32 + 42 + 52 = V54,
Therefore

u-v

1) = (57m)
o = arccos | ———— | = arccos | ———~—— | = arccos | ——=— | .
<|IUI|-||UII> <\/1_0\/5_4 2V15

10. (10 points) For which values of the constant k are the vectors u =
(2,3,4) and v = (1, k, 1) perpendicular?

Answer: k= —2.

Solution: The vectors u and v are perpendicular, if

u-v=0 <= 24+3k+4=0 = k=-2.

11. (20 points) Consider the vectors v = (1,1,...,1) and v = (1,0,...,0)
in R™.

a) Find the angle 6 between them for n = 2,3, 4.

b) Find the limit of # as n approaches infinity.

Answer: 0 = arccos(\/iﬁ), lim, o 0(n) = 5.

Solution: We have
w-v=1, |jul|=V12+.. . +12=n, |p||=V1=1,

so 0 = arccos(\/ig). As n approaches infinity, \/iﬁ approaches 0, so 6(n)

approaches arccos(0) = /2.

For n = 2 we have 6 = arccos(—5) = 7, forn =3 0 = arccos(\/%:), for

Sl

n =460 =arccos(3) = 3.

15. (20 points) Consider the vectors v = (1,2, 3,4) in R%. Find a basis of
the subspace of R* consisting of all vectors perpendicular to v.
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Solution: Let u = (uq, us, u3, uy) be a vectors from this subspace, then
ulv <= wu-v=0 <= wu;+ 2uy+ 3us + 4us = 0.

This a linear equation on u;, and we can choose us, us, us as free parameters
and compute u; = —2uy — 3us — 4uy. Therefore the basis in the space of
solutions is given by the vectors (—2,1,0,0), (—3,0,1,0), (—4,0,0,1).



