BO5. 136.130: Test #5 Solutions

1. Suppose u=(1-2,30- 1) and v=(-21,010).

(@)  Compute 2u- 3v and the distance between the points (1,- 2,3,0; 1) and

(- 2,]10,1,0) " .
(b)  Areuandv orthogonal? Justify your answer.

Solution. (a) 2u- 3v= (2- 4,60, A -( 6,30,368) (8, %6; 3 2),andthedistance
between the twp pointsis y(1- € 2)% (2 1 B OF (0 BH°- ¢ 1 67 +/29.

(b) udv =(-2)+ (-2) +0+0 +0 = -4 and since thisis not O, the vectors are not
orthogonal.

2. Consider the set W containing only the vectors with positive components. IsW isa
subspace of the vector spacelR*? Justify your answer.

Solution. Since (1,2,3) isin W, yet (-2)(1,2,3)=(-2,-4,-6) isobvioudy not in W, theset W is
not closed under scalar multiplication, and so it is not a subspace of IR®.

3. Show that the set {(1,0),(0,- 1} of vectorsin IR? spansal of IR”.

Solution. Takeany (a,b) in IR?. Thenitiseasy to seethat (a,b) = a(10) + (- b)(0- 1) and
so each vector in IR? isalinear combination of the vectorsin {(1,0),(0,- 1} . So, the set

{(1,0),(0.- 1} spans IR



