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Choose 5 out of 6 problems. Each problem is worth equal points. Duration is 60 minutes.
1. Write YES or NO: Is the set of all vectors of the form Z , where b = a5, a subspace of R?? Show your
work.
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Solution: NO because 2 s =1 16 which is not in the form b = a°.
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2 If1 13 | =c| 5 |+c]| 2 |+c3| 4 |.Find ¢y, co,c3.
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Solution: 5 2 4 c | =113 5 2 4|13 |. Bring into row echelon form to find
-1 1 3 C3 6 -1 1 3|6
that b = vy —2v, + 3vs.
1 2 01
3. Find a basis for the solution space of Ax=0where A=| 1 2 1 4
2 415
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Solution: RREFof Ax=0is| 0 0 1 3|0 |.Thesolutionsatisfies x3+3x4 =0and x;+2x,+ x4 = 0.
0 0000
Xp=T,X4=S5.
x1 —2r—s -2 -1 -2 -1
X | |1 _ 1 0 |1 0
x| = | -3s =r 0 +s _3 . A basis is 0 g
X4 S 0 1 0 1

4. Let S={1+ 1+, t+1* - 3, t— t* + £*}? Write YES or NO: Are the vectors in S linearly independent in P5?
Show your work.

Solution: YES linearly independent. c¢;(1+ ¢+ BY+c(t+t2—t3)+c3(t—t2+ 13 = 0. This gives 4
equations: ¢; =0, co +¢3 =0, cp —c3 =0, —c2 + c3 = 0. The only solutionis ¢; = ¢, = c3 =0.

5. Find a basis for the subspace of R* which consists of the vectors of the form with a—2c+d =0and
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b+3c—4d=0.



2c—d 2 -1 ] 2 -1
—3c+4 - 4 - 4
Solution: Sc+4d =c 3 +d . The basis vectors are 3 ,

c 1 0 1 0

d 1 0 1
1 [ a 0

6. Find all values of a for which the vectors | @ |, | 0 |, | —1 | DO NOT form a basis of R3.

0] |1 1

Solution: 3 vectors in R® form a basis if the determinant of the corresponding matrix is non-zero.
1 a O

a 0 -1|=1-a* Hence determinant is zero if a = +1. The answer is a = +1.
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