Math 219 Test 3 Solution

1. (a) When a = 1 the reduced row echelon form of the matrix A is

1 11
0 0 O

0 0 O

R =

Thereforerank A = rank R = 1.
(b) Reduce A to a row echelon form assuming a # 1. The result is

1 0 a+1
B=]0 1 -1
0 0 a+2

rank A = rank B = 2 impliesa + 2 = 0. Thereforea = -2
2. (a) The reduced row echelon form of B is

1 0 1 -2/7
R=[0 1 1 4/7]

0 0 O 0
Choose two free variables x, = t and x3 = s . The general solution is
X1 -1 2/7
X2 _ -1 —4/7
x3| = S 1 + t 0
X4 0 1

A basis for the null space of B is given by {(—1, -1,1,0), (; ,—% 0, 1)}

. 2 4
(b) A basis for the row space of B.{(l,O,l,—;),(O,l,l,;)}

3. Thisis HW problem 9 section 5.6 p 270. Answer:
by =1r,by =s,b3 =4s —3r,by = 2r —s,bs = 8s — 7r
4. 3,2,n,2
5. (a) Suppose c¢1p; + c3p, + c3p3 =0
ct(l+x)+c(1+x)+c3(x+x2)=0
(c1+¢)+(cp +c3)x+ (e +c3)x?) =0

C1+C2=O C1+C3=O C2+C3=0
C1:C2:C3:O

(b)p = 2p, — p3

6. AmatrixD = [CCL Z] isin span{4, B, C} if and only if

3 0 0 a
6 -1 -8 b|_
detf"s 3 _12 ¢|=0
6 0 -4 d

a+b—-—c+d=0

Answer: choose any matrix D suchthata+ b —c+d # 0



