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You may use any of the blank pages to continue answers if you run out of space. Please
clearly indicate on the problem’s original page if you do so, so that I know to look for it.
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1. [9 points] Solve the following linear system of equations (your answer should describe all pos-
sible solutions).
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2. [9 points| Suppose that A is a 2 x 2 matrix that transforms the unit square in the plane in the
manner shown below.

(a) Determine A. There are more than one possible answer; you only need to give one.

(N &(%) avsed b (2) 2 () (in oneordn
o theother).

A codd e et (£ 7)] o | (7 2)

(b) Using the matrix A you found in part {a), determine the area of the parallelogram in the
second picture.
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3. [9 points] When titanium tetrachlroide is sprayed into the air, it reacts with water vapor to

form hydrogen chloride and fine particles of titanium dioxide (sometimes used to create smoke
screens). The reaction can be expressed in the chemical equation

TiCly + HoO — TiO; + HCI.
G C G Cu

Write sssmire-msystem of linear equations to balance this chemical equation.
Note: because this is a relatively simple reaction, it is certainly possible to balance this equation
rapidly by other techniques, but for purposes of this problem you should carefully show the

linear system involved.

ay G = C3
C‘ "'C\ = CH
H ‘2C1_ = Ch{
O Ca = 2C
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4. [9 points] Define & and ¢ to be the following two vectors. 4= ( 1 ) 7= ( 8 )

2
(a) Express ( ~11 ) as a linear combination of % and .
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(b) Show that ( 0 ) is not equal to a linear combination of % and 7.
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5. [9 points] Suppose that @, 7, @, b are four vectors in R™, such that

e b is a linear combination of %, ¥, W, and
¢ 7 is a linear combination of # and .

(a) Prove that b is equal to a linear combination of @ and @ alone (not involving 7).

Qinee E »a L (JP a.V,v‘fr, 3Ct. (G ¢,
E = QU + LV +GiW.
Gnce ¥ ra LLol B &AW, T4, dp ¥
-\-I. = A\’Ij-'\‘ dz\-l\.l
| -\;""‘ e *‘Cz(d\u -\-Jz\'ﬁ) *GwW
= (C\*Ctdt)ﬂ 2 (Culu— C-.)w
= Bnall f & W,

() Prove tha there e iy many s o i o lnar combinationof ., and
| Forany sk 1,
becll + GU+ aW
g D= At -tV +dot W
=5 (adding +hr.equa;rrom)
b= (Ct"‘Alaa + (-4)T + (Grdat W
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