Math 152 (TTH) Name (Print):
Spring 2013

Exam 2

Mar 19, 2013

Time Limit: 50 Minutes Student number

This exam contains 12 pages (including this cover page) and 4 problems. Check to see if
any pages are missing. Enter all requested information on the top of this page, and put your
initials on the top of every page, in case the pages become separated.

You may not use your books, notes, or any calculator on this exam.

You are required to show your work on each problem on this exam. The following rules apply:

e Organize your work, in a reasonably neat ;
and coheren)t’ way, in the space providecl.yWork Prohles | Somis | Soure
scattered all over the page without a clear or- 1 8
dering will receive very little credit.

e Mysterious or unsupported answers will 2 7
not receive full credit. A correct answer, un-
supported by calculations, explanation, or al- 3 6
gebraic work will receive no credit; an incorrect
answer supported by substantially correct cal- 4 4
culations and explanations might still receive
partial credit. Total: 25

e If you need more space, use the back of the
pages; clearly indicate when you have done
this.

The maximum grade you can get is 25. You may use
the table to the right to get an idea of the weight of
each question, but please don’t write in it.
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The following table may be useful.

6 | 0(0°) | 7/6(30°) ?1'/4(45") 7/3(60°) | w/2(90°)
V3 V2 1
sin @ 0 % ? \/Tg 1
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I. Short Answer Problems

In problems (A)—(C), let 2= —2+1i and u = 3 — 3

(A) (1 point) Calculate the value of |zu|.

lzul = {21 | ul

il

[Corerm - U3+
5" J18" = 90’

Il

(B) (1 point) Calculate w =

Ne

(i.e., express w as w = a+ib where a, b are real numbers).

w=U_ 3-3¢
£

s o 3=80 =2~¢
.’ —2A4C =2=0
— —6-3i(+6i -3 _ -—9+3¢
4 +1 L]

:-—-c-'-+-3-l:
5 5
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(C) (1 point) Express u in polar form (i.e., find 7 > 0 and 6 such that u = re*).

(D) (1 point) Suppose we run the following MATLAB code.

A=ones(3,4);

for j=1:3;
A(j,:)=3%A(5,:);

end;

Specify the output if you now type:
>> A(3,2)

>
1}

—
-
S
-
-
I

£ A L~
=DA’-"2_:.22
3 3 3

%(,3, 2).
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a3

(E) (1 point) Let A = [agJ be a 3 x 3 matrix with rows a;, az,as (where each a; is a
as

ag
1 x 3 row vector). Suppose that det A = 3. Find det |:2a2:| :
a

a,
M[g{l -2 dd[g;] =-2 de:l‘[az]:-—z-ale:l-A =-23=—6,

a, a;

(F) (1 point) Is it possible for a linear transformation T' from R3 to R® to transform

three linearly dependent vectors u, v and w into three linearly independent vectors
T(u), T(v) and T'(w)? If yes, give an example. If no, explain.

J\_‘Q, T(‘“),TLV) and T(,N) are aﬂam L‘naarly deflumlcn‘l'.

2 L / QNA W ave nea \' dQPMJQn‘I- we can p.‘nJ Sc.alav_j‘ rS
aiJ {, I + Vr \l. rl — .n\ l- 'dq.ﬂ' on;
n 20 ‘I'Lm ?A-I-SV-]-{:,W...O aqd So njr a

of r,s and £ i3 m’i i:’od"-‘ ) ‘”\l— Prevlav'j ¢q_“"|"'|.7 = ?M-
oy @ l i Jfo B
& £ m T(ru+sv +ew) = T T(0) =0 for an

F*hd"ob‘

i 0, Wwe
lcast one of v, s and L s not 320,

ond sinet at and T(w) ave ln‘hemr,’ cll.ramltn"'wwe'”-

an(,‘\iale_ 'l'\'\q'\' T(,ﬂ) 1 T(V)
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(G) (1 point) Write the matrix representing the linear transformation from R? to R2
that reflects a vector Z about the vertical axis.

A

C;_"‘ Ted.=¢3. "“.L o

Te‘_.'.—ﬁ.l- €,

(H) (1 point) Consider the following circuit with R, = 1€, Ry =20, R = 39,
Ry =4Q, Rs = 5Q, E; = 10V and E, = 20V.

Write an equation that describes the sum of voltage drops around loop 1 (i.e., the
loop with current ).

Rili+ Ry(te-t)+ Ry(,~—EL =0

U +3(l-l)+4L =10

8£L‘*3L2_: J-O
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II. Long Answer Problems

L OO i1 2 2|00 1L l 2 2/0 o |

oJ.o-.a.OLlo.Lo]—»[OLJ.oLO

O o1l 2 4 5|1 00 O o 1|lL oOo-2

1 2 0|]-205 1 oojo-2 1 Then: -2 [0 -2 L
—-)lo;_o-llz—-»[o;.o-llz ‘_""A'-:-JJ.Z

ocoolllo-2 ©coLlLoO -2 1 O =

2. Consider the matrix

(=R V]

Il
— o o
PO s
B — on

(a) (3 points) Find A~!.
(b) (1 point) Find det(AT).
(c) (1 point) Consider the equation

-

where x = [3:1 T 3:3] T, Write the corresponding linear system of equations.

(d) (2 points) Solve this linear system using (a).

@ det AT=detA = 2-det ;‘_ Yo adetl0 L] +5.det gl -0+4-5=-1.
2 l 2 2

X + X3
b % +‘2—X3_ +2)§1

A“"L: = % A_Ll’

T
-3 1 i -2
X_;- o L ?l 2 ZX[-L} :[ O
[xg,] A l, [J.. t-:l;-Z 0 1

—
—
—
-

/

2%, + 4%, +5x;3 = 1

d

O

Q= =
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3. Let T be a linear transformation from R3 to R® defined as

I T2 + 223
Ty |z2| | = kz, + z;
T3 2kz1 + (k + 2)zo + 423

where k is a parameter.

(a) (2 points) Find the matrix A that represents the linear transformation 7.
(b) (2 points) Calculate the determinant of A (as a function of the parameter k).
(¢) (2 points) Determine all values of k for which the matrix A invertible?

@ o L 2 |
A=lwx 1 o
K k2 4

C)
Lo “ 0 +20H[K .
d¢+A=0-M[m4]-l-“*[zg 4|t 2k w2
1 —
— 0 — 4k +2 [Kk(k+2) = Zk| =~k + 2 K 2%)

= 2= 4k,

© B s ekl & dkA #F0 .

Then we Solve detA =0
2vt -4k =0

- k=2
sklk-ay=p =p ¥=0 *

Tt\eh A s ikuh‘o\e. ‘cw a“ Va\ue.jof‘ WK &&rl' K=0 and K=2.
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4. Let T' be the linear transformation acting on vectors in R? by first rotating the vector by
7/3 (counterclockwise) and then reflecting the resulting vector across the vertical axis.

(a) (2 points) Find the matrix for 7.
(b) (1 point) Find the matrix for T-!.
(¢) (1 point) Find a vector # such that T(Z) = Z.

3/

@ L I3

Rotation: Cos(T)  —Sin(T3) - . "
6=" [ sim(W)  <os(T) = [ J3Y 2

across Vert. @) Al
xS

Reflechion [“1 0}

L VEY/ G ﬁ/z]
1=l © 2 =] 1
bl l”@/z */z]"" [@/2 &

: w W [y
T S s T L

3/.2 \E'/Z
By, -t

. -3 ‘E/‘Z‘J[hlz[o]
© 13=% = T#=1I% :v@'I)*=°=D[f3'r/z e At B A

g —
VL > B3 X2 - @/3] X3 where X2
y._..i;_.x,,-—o = X.Lﬂ-:-’,-Xz [Xz]— X, I "isa

Pﬂvnh?—"’ﬂr-

e o \[3“/3
T\'\e.h, a Ve.C\‘or'i‘-Suc\n "‘k-a"’ T(?) ke i %= [ 1 ] :

(Rl"_ﬁi Am' ”“'”"PIL of [J}::_/:"] satisfies T(R) '-*-32).
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