Test 1 Name: K (?“; QT&

Dusty Wilson
Math 220

An elegantly executed proafis a poem in
all but the form in which it is written.

Muoiris Kline

No work = no credit - 1908-1992 {American mathematictan)

No Graphing Calculators

o 3 3
Warm-ups (1 pt each): A4.,.:0= O A- A= L ) 1 2]=

1.) (1 pts) According to Kline (above), how should a good proof be written? Answer using

complete English sentences.

1 -1 0
2.) (8 pts) Consider A=:0 1 -1
0 -4 3

a.) Find A7 if it exists. If it doesn’t exist, write my middle name backwards.
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3.} (7 pis) Consider the system of linear

2x, — x, —2x, = 2
Sk, —4dx, = -2
X —3x, + x; = 1

a.) Write the associated coefficient matrix A
=y .

=] -2
o 5 -:’—f

i ~3 !

-

b.) Selve the system using Gauss-Jordan Elimination. Write your solution in vector form.

2 -1 -2 2 {-_—ﬁf_};z‘
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¢.) What is the rank of the coefficient matrix 4 found in (a.)?
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4.) (8 pts) Answer the following: -

(a.) Express w as a linear combination of

v, and v,
"%

E

P . ki
=23 b

-
P

£

55%

Ty T 37, + Vs )
~ TG+ T

- st -‘f“;?;"’
R R Wy

(b.) Consider a lincar transformation
7:R*— R? such that 7'(¥) = —-%vl and
T(¥,)=~¥,. Sketch T(+#) on the same axes.

}?

e
4 5 & = 4
..‘2
B
=
b= =
LB =Y

5.) (4 pts) Give an example a geometric linear transformation that has the following property.
Your answer should be the name of a transformation, not a specific matrix. (Hint: remember the

bug).

a.) Aninvertible geometric linear transformation

Seale. ,

ot o ;

f\e;ﬂacst:fdmr or Shean

b.) A non-invertible geometric linear transformation

Proje.c.’t; apd

6.) (4 pts) A linear transformation 7 :R* —> R’ can be written as 7 (%) = A% What are the

dimensions of the matrix 4?

A

2RY
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7.) (4 pts) Suppose the equation 4, _‘756}: 0 is solved given that rank (4)=3.

a.) Isit possible for the equation to have “no solution?” Why or why not?

0 Stiee Tq’iis s a }qo»’ifxb?apm«x =g,

(_jou !/Z'ﬁ:a, ) s .'J’JC—Z_ f“a‘l?L!c cal. o?— PM?([&I@})

S ﬂ” e~es o=l
b.} How many free variables are there? e it £ ?eﬂb

H.

8.) (4 pts) Prove that if 7:R™ — R” is a lincar transformation, ¥ e R”, and k is a scalar, then
T(kv)=kT(¥).

0 precf.
TOSY s Ak
= kAT

= L TE)
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9.) (4 pts) Consider xv, +...+x, ¥, where ¥,...,7 eR".

a.) Write the sum as the product of a matrix and a vector. Clearly indicate the contesits of
the matrix and vector in terms of the x’s and v's.

x | X R
P P : - A X
r

b.} What are the dimensions of the matrix? What are the dimensions of the vector?

A,—ixM

R

Xmﬁ(}

<

3 -6
10.) (4 pts) Find the scaling matrix A that transforms E: 2} nto [ 4 }

-

-7 aj

—
J
}
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| 0 5
11.) (4 pts) Find the rotation matrix B that transforms [13} into Lz}

i2
& = —
Is% | .85 (3 ;2 j
wo T Y I3
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g
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