Math 265 Linear Algebra, Spring 2002

First Midterm

Please be neat and show all work. Write each answer in the provided box. Use the back
of the sheets and the last 3 pages for extra scratch space. Return this entire booklet to
your instructor. No books. No notes. No calculators.

0.(2 points)
Student Name (print): Student ID:

Problem # | Max pts. | Earned points 11 6
1 6 12 4
2 6 13 6
3 3 14 6
4 4 15 2
5 6 Section Il | 24
6 4 16 8
7 4 17 8
8 4 18 8
9 4 19 8
10 1 Section 11 | 32

Section | 42 TOTAL 100




SECTION I: SHORT PROBLEMS

‘ Show all your work. Write your answer clearly in the provided box. No partial credit on thispart.

1 6 1 2 0
1.(6 points) Let A = [3 18 2 5 —1| MATLAB givesthat

-1 -6 5 4 6

10 17
1601 —1 01 —6
mef(A)=10 0 1 1 1 and  rref(AT) =10 0 0
0000 O 00 0
00 0

(@ (2 points) What isthe dimension of the null space of A?

(b) (2 points) Find abasisfor the column space of A.

0
(c) (2 points) True or False. The vector [ 1 ] in the column space of A.
—6
2.(6 points) Consider the system
T+ Ty = 2
z1+ (a* =5z =a
To + 4{173 = 1.

Find al values of « for which the system has
(a) exactly one solution. (b) no solution. (c) infinitely many solutions.

@

(b)

(©




0 —1 2 3
3.(3 points) For what values of s isthe vector [1] in span{ [3] , {5} , [8] }?
s 5) 6 1

1 -3 2 2 1
. 4 12 -8 -7 . .
4.(4 points) LetW—Span{ sl 129l |6l 5] |2 } Find abasisfor W
2 —6 4 1 -1

5.(6 points) Giveasystem

X1+ X9+ T3+ T4 = 1,
1+ 2w + 3ws +4xy = 0,
2$1 + 3$2 + 4$3 + 5$4 = 0.

(@ (3 points) If wewriteitin matrix form;i.e, A-x =b. What are A, x and b?

(b) (3 points) What isthe nullity of A?




4 7

6.(4 points) Find theinverse matrix of A = {5 9

} if A hasone.

a2
a1 — Qg

ay + as
7.(4 points) Let L be amapping from R? to R3 defined as follows: L ({GID = [ 2a

(a) (2 points) What is L < H ) ?

(b) (2 points) Trueor false. L isonto R3.

1 -1 3 4
8.(4 points) Find the dimension of the row space of A = [2 2 =5 7] .
-6 6 -1 -7

7 5

9.(4 points) Let A = LO .

} . Write A~! asaproduct of elementary matrices.

At =

10.(1 points) Given two matrices A = [1 _3 } , B= {_4 ﬂ . Compute (AB)7.

(AB) =




SECTION II: MULTIPLE CHOICE-NO PARTIAL CREDIT

‘ For Problems 11 through 15, circle only one (the correct) answer for each part. No Partial credit.

11.(6 points) Determine whether the following are true or false:

(@ (2points) If A, and B,,«, aretwo matrices, then (AB)" = AT BT, True False
(b) (2 points) If A, and B,,,, are two matrices, then (AB)~! = B~1A~%. True False
(c) (2 points) If A isnon-singular, then Ax = b has nontrivial solution. True False

12.(4 points) Determineif each of the following sets of the vectors forms a basis for R*?

(7 -2 0
. 2 3 3
(@ (1 points) A 16l |7 True False
L1 -9 |1
([ 1 3 —1 2
: —2 -5 3 —1
(b) (1 poaints) Ll ol (2ol |21 True Fase
R 2 4 11
1] 0] [0 2
(c) (1points) o1, |1], |0], |2 True False
0] 0] 1 5
51 [1] [-9 —1 5
. 7 1 5 2 2
(d) (1 points) ol ol gl |3l |23 True False
2] |1 [10 5 1

13.(6 points) Determineif each of the following sets of the vectorsis a subspace for R*.

¢ .7 3\
a
(@ (2 points) i ,a+b=c+d, a,b,c,d e R ». True Fase
\ _d_
( ‘&‘ )
(b) (2 points) i ,a=c+d—1,a,b,c,deR }. True Fase
\ _d_ J
-
(c) (2 points) i ,c+d>—1,a,b,c,d eR }. True False
\ _d_



14.(6 points) Determineif each of the following sets of the vectors spans the null space of

1 -1 3 =2
A=1|-1 0 -4 3
1 =2 2 -1

([3 —4 —1
. 1 —1 0
(@ (2 points) ol 111 |1 True False
L [1 0 1
4 ‘_3‘ '_4' )
. 1 —1
(b) (2 points) ol |1 True Fase
\ L 1 . L 0 d
( ‘_ 1‘ '_4' )
. 0 —1
(c) (2 points) R True Fase
\ L 1 . L 0 d 7
15.(2 points) Mg isisomorphicto Myy. True Fase



SECTION I11: MULTI-STEP PROBLEMS — PARTIAL CREDIT
‘ Show al work (no work - no credit!) and display computing steps. Write clearly.

16.(8 points) Given asystem

T1 — To + T3 — 205 = —1,
511 — dxo + 623 + 14 — 95 = -7,
201 — 2209 4+ 323+ 24 — 35 =  —4,
Ty — T+ 203+ x4 — 25 = —3.

(@ (1 points) What is the augmented matrix?

(b) (7 points) Find the general solution.



17.(8 points) Given amatrix

2 -6 4 6 =2

-1 3 -3 —4 2
A= -2 6 -3 -5 1
1 -3 -1 0 2

(@ (3 points) What isthe rank of A?

(b) (3 points) Find abasisfor the null space of A.

(c) (2 points) What isthe rank of A7?




18.(8 points) Let S = {t* —t — 1, —t*+2t — 1,t* +t — 5} C P».

(@ (2 points) Trueor fase. S islinearly independent. True False
(b) (4 points) Find abasisfor span S.

(¢) (2 points) Does S span the whole P,? True False



19.(8 points) Let V' beR; and an ordered set
S={[1 2 3], [2 4 5], [4 7 12]}.

(@ (2 points) Verify theset S isabasisfor Rs.
(b) (4 points) Givenavector v = [1 1 2|, compute [v] .

(©) (2 points) What isthe row rank of the matrix [

W DN =

[ BTSN V)

[—

o N

| I |
~

10




Use this sheet for extra scratch space. Do not remove it from the booklet.
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Use this sheet for extra scratch space. Do not remove it from the booklet.
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Use this sheet for extra scratch space. Do not remove it from the booklet.
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