Name Exam [1-A Score
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Section I. Short Answer Problems. Answer the problems @separate paper. You do not need to rewrite the
problem statements on your answer sheets. Work carefully” Do your own work. Show all relevant
supporting steps! Attach this sheet to the front of your answers.

1. (5 pts) Find the determinant of the matrix 4 using an expansion by co-factors where
-2 1 -1
4=|1 3 -1 Al = 3
4 -3 2

2. (5 pts) Find the values of x for which the determinant of the matrix 4 is zero where

-1 x 0
)= I {-1,0,1}
-x 2 1
3. (5 pts) Find the determinant of the matrix 4 by using elementary row operations to reduce 4 to a
triangular matrix
-1 2 1
T [Al=-]
A |
4. (5 pts) Give an example to show that the determinant of a sum of matrices is, in general, not equal to
the sum of the determinants of the matrices. A:‘ 10 5. 0
00 ¥ Oﬂ
5. (5pts) Determine whether the matrix A is singular where
e !
A={2 0 -1|.  Ne-s m‘&a"f
-2 1 3

-1 0 1
6. 6pts) Let A=|-1 1 2 |. Findthedeterminantof: (a) A () 4A* (@ 5A

1 -2 -1 Phs 2_ 'G ~ ZS'O
7. 6pts)  Letu=(-1,2,-4,1), v=(2,-1,-2,1), w = (2,-1,-1,3). Find:

(@ 2u-4v+3w (b)) v-3u-w
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Section II. Answer these problems on these test pages.

3. (3 pts)

Qw»

9. (6 pts)

mmoa w o op

SRCHoRoR- -

For each of the following sets answer the question: Is this set with its specified operations a
vector space? If the answer is no, give a reason for why the answer is no.

a 0 0O
S=4¢10 b 0 ||abeR;,
0 0 a

addition is standard matrix addition,
scalar multiplication is standard scalar multiplication

s={(a,b)| a,beR},
addition is defined by (a,b) ® (c,d) = (a+c,bd)
scalar multiplication is defined by &(a,b) = (aa, ab)

a 0 0
S=4<10 a 0 ||laeR;,
0 0 &

addition is standard matrix addition,
scalar multiplication is standard scalar multiplication

Yes 5 No invers
Yes (@o) Net cloge

For each of the following sets answer the question: Is this subset of P; a subspace of P;? If
the answer is no, give a reason for why the answer is no.

- 1p® | p(-=p(t) forall t }
4
(o | | pde=0

{r® | p@)=1}
. {p®) | p'(t)isconstant }
{p® | pPO)=1}
{pr® | pPO+6pMO=0 }

N
N b
@g Not closed under add.

T No , . ”
Yes @ Not clg)td uader aid-
es) No




10. (6 pts)  For each of the following sets answer the question: Is this set a spanning set for the given
vector space?

A. {(2.5), (-6,-15) } for R? Yes o)
B. {(1.-2),¢-12),(-510)}, R? Yes) No
C. {(2.52),(-6,-156) ), R? Yes (O
D. {(-21,0),2-1,), 213}, R’ TS No
E. {x,x*-x,x*+x}, B, Yes @
F. {x+Lx-1Lx*+x}, B @ No

11. (6 pts)  For each of the following sets answer the question: s this set a linearly independent subset of
the given vector space?

A. {(2.5), (-6,-15) ) for R? Yes (No)
B. {(1,-2),(-1,2),(-5,10)}, R? Yes o)
C. {(252),(-6,-156) ), R® dd No
D. {(-2,1,0.@2-11), (213}, R T No
E. {x,x*-xx’+x}, B, Yes (No)
F. {x+Lx-1Lx*+x}, B @ No

12. (6 pts)  For each of the following sets answer the question: Is this set a basis for the given vector
space? If the answer is no, give a reason for why the answer is no.

A. {(2,5),(-6,-15) ) for R*

B. {(1,2), (-1,2),(-5,10)}, R?
C. {(252),(-6,-15,6) ), R’

D. {(-2,1,0), 2-11),(2,1,3)}, R?
E. {x,x*-xx’+x}, B

F. {x—i—l,x—l,xz—i—x},Pz

A Yes (B Not Iin. indep.
B. Yes @ Not lin. !‘I\_i{?.
C. Yes (B Not SF:MM'A{ Cet
D No .

E.  Yes @ Not lin. indep.
F No /



Name Exam II-A Score

Section 3. Take Home Exam - Take this sheet with you. Short Answer Problems. Answer the problems on
separate paper. You do not need to rewrite the problem statements on your answer sheets. Work carefully.
Do your own work. Show all relevant supporting steps! Staple this sheet to the front of your answers.

13. (6 pts)  Find the least squares regression line for the set of points:

1(0,6), (4.3), (5,0). (8.:4), (10,2), (8,6)}

yg 4445 + (-0-162) X (201 0 1 =17
-1 2 1 0 1
14. (6 pts)  Find the determinant of the matrix 4 where A=|{ 0 1 2 =1 2
-1 0 -1 -1 0
IAl= -l 2 2.2 0
dx, —x,—x;, = 1
15. (6 pts)  Use Cramer’s Rule to solve the system of equations §2x, +2x, +3x; = 10
xl: -—3 Xi. —-‘2-? Xy = ’:..(‘2.: 6x, ~2x,-2x, = -1
1 -3 2
16. (6 pts)  Consider the matrix 4 = [ } .

4 21

L § (h0k%), (078}
Find a basis for the row space of 4. T
Find a basis for the column space of 4. ¢ (L4 )7 } (‘3 2) I

Find a basis for the null space of 4. { ( L }2 ) Yz ) ‘ ) }
1 3 -2 4
17. 9 pts)  Considerthe matrix A= 0 1 -1 2
-2 -6 4 -8

- 1,~1,2
Find a basis for the row space of 4. { ( l) 0,1 2) ) (6’ ! 1_};
Find a basis for the column space of 4. { QJO:‘Z)T; [3,1;‘()‘}
Find a basis for the null space of 4.
{ (-l o), (2,-2,0,1)¢

18. (6 pts)  Determine whether the vector b lies in the column space of the matrix 4. If so, write b as a
linear combination of the column vectors of 4.

2 =2 2 2
A=|-2 2 2|,b=|-2
-1 2 1 7

bz C4 LG + 14



