NAME: gh—/r-"j’ff‘i

SECTION:

MATH 28 MIDTERM #1
October 4, 2012

INsTRUCTIONS: This is a closed book, closed notes exam. You are not to
provide or receive help from any outside source during the exam.

e You may NOT use a calculator.

e Show all of your work.

Question | Points | Score

1 20
20
20
20
20
20

20
20
20
20
Total: 200
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1. Answer True or False in the following questions, Please do so o, Lhe | ot s ide

TALSE (a) [2 points] The function T ([ﬂ) = [ﬂ is a linear transformation.

SRR TN
TRUE (b) [2 points] Any linear combination of vectors can always be written
in the form AZ for a suitable matrix A and a vector Z.
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FaLSE (d) [2 points] The formula AB = BA holds for all n x n matrices A and *“

v [ o B i
B@ac’w/a(’_ malr m’t&'/}/{’(’-i‘&/{xc-ﬂ
FALSE (e) [2 points] If A is a 3 x 2 matrix, then the transformation ¥ +— AZ
cannot be one to one.

Exomp\e: A= (LT)

©° 0

Trug (¢) [2 points] The matrix [ ] represents a rotation.

Trug  (f) [2 points] If A% = I,, then the matrix A must be invertible.
M(=T. <o = A

TRug (g) [2 points] Every linear transformation 7' : R®* — R™ is a matrix

transformation.
TRwE  (h) [2 points] If A is any invertible n x n matrix, then rref(A) = I,,.
B\s T)\QO Y€ r

True (i) [2 points] If nx n matrices E and F have the property that EF = I,

then F and F' commute, i.e., EF = F'FE.

F=F <o FE=FEE=T=FF

T RUWE  (j) [2 points] An example of a linear combination of vectors v; and 3
is the vector %v"i.
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2. [20 points] At the beginning of a semester, 55 students have signed up
for Linear Algebra; the course is offered in two sections that are taught at
different times. Because of scheduling conflicts and personal preferences,
20% of the students in section A switch to section B in the first few
weeks of class, while 30% of the students in section B switch to section
A, resulting in a net loss of 4 students for section B. Given that no
students dropped Linear Algebra or joined the course; how large were
the two sections at the beginning of the semester?
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9. Let fi, fo,... be the Fibonacci sequence, ie., fy = 1,fo =1, and f, =
fn—1+ fan_z for n > 3.

(a) [10 points] Prove that fZ2+ f2+...+ f2 = fufns1.
_Fo-,/ n= | am(i NZZ e hoe
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(b) [10 points] Prove that G é)n = (f;: fﬁl

for n=2 ( ‘; oljfl: (: 01)({ of}

e B 11 (e )

Vo

(1‘>Kk\- D -
| © V(lo)(to)

Page 16 of 19

)forn22,

(PR d

- < o 3 < | ‘) bt fvo
{:v\ {:\4—\ \' O ) (-F“-FK_\ )EK*'O )

- -{:KL‘L 'FK,.,
Qk*—\ FK )

”%%wmw

(\ 1) (i H S,



Math 28 Midterm #1 Page 6 of 19

4. Consider the system of equations
1+ hxy =4
3r1 + 929 = K,
for real numbers h and k.

(a) [5 points] Choose h and k in such a way that the system of linear
equations has no solution.

VohoH vk

)

. 7 .
3 g t\/‘ 0 Ik K-
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For thoee bobe ne M/iw we vozd  G-3h=0 and o270
5 =13, \
S At (Lg am,Q _k ) (Nofe e ke w\?jl/wj MJ

(b) [5 points] Choose h and k in such a way that the system of linear
equations has a unique solution.

T8 K3, then thorokop te madiy 2 ol
WW%QW.
&mj h#3 MW\UK Q«W

Let (=0 ad =z B e )

(c) [2 points] What is the unique solution in this case?

18 k=0 and 5 te sdddin B Ky and ¥, =Y
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(d) [5 points] Choose h and k in such a way that the system of linear
equations has many solutions.

We need h=3 (1o thd Horark o 1)
ond  we weed  K=\Z (0. w JCWMM)_

(e) [3 points] Describe the solution set in this case?

V3
f - X, +3xz =Y
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6. [20 points] Leonard has to solve the system of linear equations
2 5 8 6 2

N 4 3 -1 0 0
AZ = 1] where A = 0 1 -1 0
0 2 4 3 1

His roommate Sheldon, after glancing over Leonard’s shoulder, informs

him (correctly) that

1 0 0 -2
2 | 3 -1 0 -6
AT=13 -1 -1 -6
23 7 3 47

With that information, Leonard quickly solved the system. What solution
did Leonard find (assuming, of course, that Leonard found the correct

solution)?
_ %.L l 0 o -2 2 A+ 0+0 -2
- - N *
X:A -\ :;'O L e -3 Fro "0
e -3+ YO
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5. Let T : R? — R2 be the linear transformation that satisfies
N o1 L |5 . |4
T(u) = [GJ and T'(V) = [3] , Where 4 = [5] and 7 = [2]

(a) [5 points] Find T'(é]) where é1 = [(1)] :

0 ey 2 3
(b) [5 points] Find T'(é3) where €3 = [1] 5 z (0
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(c) [5 points] Show that 7" is an orthogonal projection onto a line L.

A& T(}?): \/‘0 ‘3/‘0 v /—\r)?
3/\0 c(/\0
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(d) [5 points] What is the equation of the line L?

Lo e e thi goe thowgh e orgin ony
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-~ |9 > |4
10. Let a = [10] and b = [3]

.(a) [5 points] Find the projection projz@ of @ onto b.

Pdy ¢ ?‘E”zk: (2%%)” Y] : EH]:

(b) [5 points] Find the distance between the vectors @ and proj;a.

IS N BRI RO
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(c) [10 points] Consider the triangle formed by the points (0, 0), (5, 10)
and (4,3). Using the area formula for triangles (base times height
divided by 2) and (b), find the area of the triangle.

The lesgth o the foe s JL]= S5 =S
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Math 28 Midterm +#1
5 2
7. Letz=| 3 | andy= [0].
-9 1

(a) [5 points] Find a diagonal matrix A such that AZ = ¢. (Note: A
diagonal matrix is a matrix whose only nonzero entries are in the

diagonal).
a O o 5 2
© kh 0 3 jl Q
0O o ¢ -9 \
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3L | = © B
¢ | /, = - "‘x\
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o 0 '\/q !
S~ e
(b) [5 points] Find a matrix A of rank 1 such that AT = ¥
b YT ST T s e3hdc ,
0 ©° o 3 o O = o
ka kb k@ -1 5 Wa +3KB'€KC_ l
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(c) [5 points] Find a matrix A of rank 2 such that AZ = .

a L‘) C S SQ-PSL"Ci( '2‘
0O 0 o 31 = B N ®
Joe © 71

Sq +3e-9Ff \

M C{:%/ b=o, ¢z 0
J:O/ e:'/a/ 4:0
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(d) [5 points| Find a matrix A with all nonzero entries such that
AZ =y.

Say +36y-Tayz 2

Q. :L\, 027—3 , Az 3

S‘Q\L 4’3&5 —cia/(, = O

] Ci -2} =
5&—; "'Scig —7‘?4: ) - " “ l/
p Gy=9, as=3, a,z 6
L] 3 3 \
Aol a4 3 ¢ \
2 A 34 ’

M y 3 3 S vo+q- 2
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BONUS (10 points total)

1. On what date did the Mexican Independence war start?

Jegt. 16,1510

2. Where (name of the city) did the war start?

Dol

3. Who led the rebellion?
4. What symbol (flag) did the rebellion use?

Tl v o

5. Name one Mexican Independence hero besides the leader of the re-
bellion.

(Jl%,«-bm Q)b[@wﬁe
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