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1. Determine whether each of the following statements is TRUE or FALSE. Justify your
answer.

(a) If the augmented matrix of a system of equations can be put into reduced row
echelon form, that system of equations has a unique solution.
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(c) If A is a 100 x 100 matrix with the property that A% = b has a solution for every b
in R'% then the rank of A is 100.
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(d) If A is an n X m matrix, and T is the linear transformation from R™ to R” given by

T(X)=Ax forall ¥in R™,

then the first column of A is

Tree. I A= e .0

\ \
AN & N o
- . - = _A '
\ K,ﬁ LO&\ &L‘*aqM\K:\
Q

y —“hwn



Math 290-1 Midterm 1 Autumn Quarter 2012 Page 4 of 12

(e) Orthogonal projection onto a line in R? is an invertible linear transformation.

Folce . —IN L s oo \lnas '\ WE
/

‘\-’\!\mu\ Rm‘kg\ e %‘Q\“ o\\ —\y\‘"cQE .

o
T LERS e owy  vecker tvedk
lSay  on —the Gg W, N qua:k\*m(\

Y
@VQ\Q ‘_C\D =g Wol s An Selotilons,,

Wi \R\Q&k\s Aok e rorslartmeden
)N L‘»“ﬁ——‘?@}_ s WX onke

Al weeridle,  eeox  Avonslerweiiang

ORe Wodl ol pne -lo-one.



Math 290-1 Midterm 1 Autumn Quarter 2012 Page 5 of 12

2. Determine whether each of the following statements is ALWAYS true, SOMETIMES
true, or NEVER true. Justify your answer

(a) A system of 2 linear equations in 3 unknowns has a unique solution.
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(b) For fixed values of a, b, ¢, d, e, f, g, h, i, J, k, and [, if the system Ghex  zexe ov
I nfinidely mony Sel.
ex+ fy+gz =h
has infinitely many solutions, then the system

ax+by+cz =d
ex+ fy+gz =h
ix+ jy+kz =1

has a unique solution.
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(¢) If T is a linear transformation from R™ to R", ¥ and ¥ are vectors in R™, and a and
b are scalars, then

T(aX + by) = aT (%) + bT ().
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(d) If T is a linear transformation from R™ to R", then there is a vector ¥ in R™ such
that
T(X¥)=vV-%¥ forall ¥in R™.
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2
(e) Suppose A is a 2 x 2 matrix such that AX = ( 3) has no solutions. Then the equation

Ali= (i) does not have any solutions either.
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3. For which values of & (if any) does the system

2x+4y+6z =38
x+3y+5z =9
4x+ 10y + 20z =k

(a) have a unique solution?

(b) have no solution?

(c) have infinitely many solutions?
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4. Let T be a linear transformation from R3 to R3 suc-h that
1 3 0 0 1 4
TI1({=1|1], T|1|= , T121=|71.
1 2 0 0 0 0

Find the matrix of T.
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o o) : 2
5. Let L be the line in the (x|, x;)-plane consisting of all scalar multiples of ( ), and let T

be the orthogonal projection onto L. Find a nonzero vector x such that

T = (g).
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Justify your answer.
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1 0 =1
A=lo 1 2|
% =, wff

Determine whether A is invertible. If it is, calculate A~!. If not, find all solutions to
AX =

6. Let A be the matrix:
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7. Suppose T : R> — R is the function

X1 X2
X2 X3
T X3 = |X4
X4 X5
x5 X1

Show that 7 is a linear transformation and find its standard matrix A. Calculate A>?.
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