Math 251 Name KEY
Quiz 2

1. Let @ =< —1,2,4>and b =< —2,-3,5 > .
(a) Find 3a — 2b.

36—-20=3<-1,24>-2< -2 -35>
=< -3,6,12> — < —4,-6,10 >
=<1,12,2 >

(b) Find @ - b.

G-b=<-1,24>-<—-2,-3,5>

= (=D(=2)+ (2)(=3) + (4)(5)
=2-6+4+20
=16

(¢) Find @ - (;—i— ;)

i (ZJJ') e —1,24>-<1,1,0 >

= (=D(1) + (2)(1) + (4)(0)
=—-14+240
=1

2. Let 4 =< a,b, i > . Find values of a and b so that @ is perpendicular to

< 2,4,0 > and « is a unit vector.

We need to satisfy the following two properties:
(1) We want ¢ 1< 2,4,0> and (2) We want |4 = 1.
In order to satisfy (1), we set @ < 2,4,0 >= 0.

i <2,4,0>=0

1
<ab 7 >-<24,0>=0

2a+4b=0
2a = —4b
a=—2b



In order to satisfy (2), we need to set || = 1.

¥+ —=1
a”+0" + 16
15
2, 32
p2 = =2
Y= 16
We need to solve the equations a = —2b and a? + b* =

simultaneously.
Substituting the first into the second, we get:

15
—20)° + b = —
(=2b)" + 16
15
40 + 02 = —
+ 16
15
507 = —
16
3
b=
16
po V3
4
Ifb:?,thena:%/g. Ifb:#,thena:@.

So there are 2 possible solutions.

S — 1 - — 1
=< Tﬁ,§71>oru:< %,Tﬁ,z>

15
16

(Note: you did not need to come up with both solutions.)



