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TEST 2

(Math 140-C)

Solve the following problems. Show all your worlc in the space under each problem.
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1. (a) True or False: The vector u :[ J is an eigenvector of A = (1 ZJ' (15 pts)

Truwe , bec. (% e )= (2) (; (73 /’ sthple o6 T - |
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{b) Find the eigenvalues of 4 = [1 2).

det(A-9T)z0 = clek(” ? ;g O = G- (-2)-32 =0

pa
= as =0 = (-(-5) =0 (BEL
SR

(c) Fmd the corresponding eigenvectors for each eigenvalue of 4. /e

For a=in (V2)(a) T () = g IRl o (EERE0 0 s e o
! Xz X1+ 2Kz = X ) Ky tKyzQ ) ) o = X

5, e (2) = w() (= ()

Fow Dyz§ ”)( )= f:;; = 4 ezl —fw:m

o, Gz () =) (= )
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2. Giventhat % =|—1|and ¥ =| 0 {, then: : (15 pts)
0/ 2;
(a) Find the Cross product of # and V. ' ' 2
o - € € ¢ = 5 2 ey = |
PxV = 31, _’;' Oge = é|(-—2) —51{5) + 6.3(2_} - ("gj) |
P o 2l P

(b) True or False: # and v are parallel.

v -2

Toise , bec. UxV =£ 0O P
(¢) Find the area of the parallelogram generated by & and V.

e

axvil = JEREE 6Tt = wu

A\"r eo =
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3. Giventhe plane M: | y [=| 1|+ 3|+s]7 andthe_linel: yl=] 2i+f-6]:
z 2 0 1 z —~1 -2

(a) Express the plane M in the form ax+bhyt+ez=d. (10 pts)

Frome M| we have @ W= (é) , \7:(%) amd Po(-r,n2)
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— - sy - o - o ] 3
S0, nEuUxyv = f’ %’1 ;3 — & (3y-d(n)rex()) = (’;) ,
_ & 3 i ' . . o ,
Hlewee, "M 3(x+1) + £ 1) +_l.(z-z)::é_) =) 3IX-~-Y+Z =2 >
(b) Find the point of intersection of the plane M and the line /. -
Fyvowa ﬂ),'\,u't bave x:i-zk;j:g_g't,,z::wi*lt
Putfing £ 00 My 3(qo2t) —(2-6E) % (-t-1t) = -
- I
oy, fov =5, am e gk Q= (-3,513,-6) .
_ 2 0 7 o <
4. Given A=|0 -1 2|, find: (15 pts)
2 21 | '
(2) The det(4). |
det(ay = 2(-5)—of-u) + F(2) =Y
(b) Find the cofactor matrix of 4. | : ‘ -
- -
= [ -2 193 542
T IR e B
o ;1 _“Lﬂz‘ ‘?_: N Il B2 /s
-y z o -] .
(c) Find A7 using the adjoint of 4.
A= Ca" = ( 4 -i2 —u) |
, ', _5 : zw-t.@ -2 (s S _glm oy Hu
' e Al A = —sz—w}: -3
SO/ A detih) n {j w2 B - ..eg,_}. 4
5. Let T: R* — R® be the reflection about the plane x+z = 0. Find: (20 pts)
(a) The matrix 4 that describes the transformation 7. .
| i tpotatt —2000 -2l E (O (;_‘ “ZJM (’0 Ol
-t I . = H51© o) 10
A Mg%o’?ﬁ" ~2.1-0 - 0 Lz.lr:-l1 2z 5 o 0 -
3.1 —3.04 1501
(b) The kernel of the transformation 7.
-~ (ORI YA S R A A N v
Ax:?ﬁ =3 K‘;::"so.% >( 3 =0 —y X} TO . .-
: _? : g fxx?ﬁj é{a,ﬁ Ky = O ?) 7 x;_;u 2 U
Lo =0 Xy



(c) All the f ixed points under T ' —Xz =X 4 exgy
’ X3 . -,

-l O

So, FxT = {(**})g .

(d) The1i unaoe of the plane -2y +3z = 1 under 7. |
PO ‘ v ST (' +5“2)
The vecta ﬂ@rﬂ O{f Hae Paw: abave SO (7) (%}% t (‘)) { ?

%y [0 o 2 j -1
So A(;} = (D : o”(g)Jr%(E))é» s ?)J - (0)+£( )+S( ) e ‘D‘“’”‘
“t o @ _ 1A O\naajﬂc
. - : O~ lfD
6. (a) Find the 3 x 3 matrix that rotates a vector by 30° around the z-axis, and then Formn 7 .
" projects it on the xy-plane. (10 pts) AL = "j-:
: | »
1 ¢ O 6/7_ ) _ ﬁ/}, -l 0o .
M=o 1 o v, oo =1 v, Bno) s
o 0 0 o . ag | . o 7 _
, . | o 0 0 P
(b) Use the m_atrix above, to find the image of the vector u =1 |.
By -vo O\ /1 = -l
(lﬁ’z fin 0 LI B %43 ,
| g o [\t . = |
Q 0 -y ,

7. Consider the triangle with vertices 4 = (0,1,0)' B=(0,3 0) and C=(0,2,2).

(a) Find the 4 x4 matrix that first rotates the triangle ABC by 90° about the z-axis,
- and then translates it by (-4,0,0) .

. Y
_ /too-\ /O~ 00y O -0
M= (1601 000l — [ 1 000
coioll° @10 6 019D
aoolf {0 © O @0.05/,
(b) Use the above matrix to find the coordinates of the shifted ttiangle.
0 -1 0 -4y, 0 - : o -f O\ /O f’—é\
i — _
A:MAK/{gg?g(é)m{(é}) C{Z_MC: i 090 21 = 2)
' ’%\o o o i i L o 2 gé'? f y
B'-mp = /O -t o\ /0y - g
MB = (0NN ea e A=[5,0,0)
SRR AN ( ° 8'=(-3,0:9)
| -

cl=(-6,0,2}
(¢) Make all relevant graphs that show the original triangle, the rotation, and the
shifted triangle. (15 pts)




Some useful formulas:

(1) Reflection about the plane ax+by+cz=0:

| —at+pr 4+’ —2ab
A= ,7—1.)——,) —2ab az—‘bg‘*‘cz
a +b"+c

—2ac - —2bc

(2) Projection onto the plane ax-+by+cz=0:

(B2 —ab —gc
A= T_;f}i_F —ab ‘ a!2 +02 —bhc )
a “l _ae —be a* —!—'_bz
‘a

—2ac
—2bc
N,

3) Rotation about the unit vector i =| b | by an angléé? :

c

| &2 (1=cos@)+cosf ab(l—cosf)—csind ac(l~q0$9)+bs@n6‘
A= |ab(l—cosf)+csind  b°(1—cosf)+cosd be(1—cos@)—asin®
ac(l—cosf)—bsinf  be(l—cosf)+asind  ¢*(1—cost)+cosd



