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a) Find Tea U(>)
) ule) = 4
N ulx) = %
iy uee) = 22
W) ulx) = =3
k= [a -4 O
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\'c O o
Find ku& ‘?0":
X = %3 -.-.fr
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Botsdice B (symmetvic matrices have nice efgenuedm)

K - X -4
-1 =]
F;hol-‘
u') the e:‘aenval,ues A g& 7‘3{

w) » + Ay

W) trace ()

v) det (k)
vi) the e'\aenvec}vrs \’\gq’ Y&
viy V[ ¥y

Viii) skereh v, & vy in the plane



Question 3 (TGV\K and the “cdum % Nw"m&hd)

ws(a] oG]

\ T
') Find a, Q, .

(hin‘\': q;r: [ 2 _4‘3>

i'l) Find ag q;—.

-
rank of &G, ?

(i) What is the

V) A = [01 aa']_
-
Find AA .

"
(nink : vy the © e x vow mehed )



Guestion ( Gev\era’\ so|® = Womogeneous + pavhiculayr )
MQ"WIX case ) Q'F'FQC\' OG chama,‘nb %Hﬂdﬁfb

Let
fa -4 © -° Q‘\ i a -1 (o) o'1 ib-
40
= = B -4 © | K=|-2 5 2 B b = e
= - )
0] 1 R 1 o -1 a -4 in
-4 o© R | © o 1 | )

)y ks C  inverhible ?

n) Find a\ solutioens ‘o (= =b.

Whet 1s the homoogeneous Solution ¢

m) TIs K invevrible 7

V) Find all salutions b K = b



Ou estion g Generel sol" = homegoneous + Pavkiculav )
c— S e'F'FeC“' Oc Cl‘\GﬂB ;ng bmndﬁ@

Find all solutions wu(3e) o 4he ODE.

a)

b) W\"a'\' ;S e \ﬂombgje,neoqs Sb[u‘\"\oﬂ?

Wt  R= 7 and -F(w..) = %, 'Flno' all

¢)
Culuriong dhak SQ\';S(:‘j the boundawj condirion

O = w(o) = UL'(ﬁL)



Question § (‘IM%WHM by pavs +r"“‘P°5Q)
Le¥

f_i = [ © § = ul
-4 2 h? cos(n %)
Az %, U= (ah)3 W2l eos(an %)
b 14 ] k_@u—a)h)i o (m_i)mz)

® ﬂ 1S an NxN Mq‘\'\r;y w;\'h ﬂ_ on -\'he d;d\aonq\
Gn -1 be\ow

° l/\': ﬂ./,\]

: : 1 \O
e WL IS @ vectoy L th i COmponerﬂ- (J\»)

N \ i . ’7,'
* W s G vedwr w'th ' mpinedt ‘°S(Jh§)'

o) Fov N=40, 400, 4000, Qina\,-\'nao\edm\s)

1) (P}u_)Tw

i) T (AT w)

o3
b) Find §, ax es("an)dx
i) nyqdﬁgj wrth }n‘\'eam*fan by pqﬂ-s, gnel
W) o 3 decimals



Quest On-'?' ( Simple Tav\'w SQV"G?S)

Let

-fo) = 1 -0 -%')(_Q
& -

Eey = €& - fe=)

\) Find £ (x) > Yheee Sisnfﬁ'cqnl- ‘\quré,j
-ﬁ)\r each 2% 1n the uble:
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Ee | | | | N

E/L) Graph the points (‘JCJ/ECM)D ov) 4 Iuj‘oj p'o*‘)
endd i+ g sheeight line., Estimate the
S)':Pe o'F the [.'ne ‘\‘D e neqves\- ;n‘\'ejer.

L;-(..) (4.!\/2 G SE'I;Q.S e)«?qnﬁon, ;r\ Powe,rg QGJC)

ﬁb\f ECX). W]nq'k' I.S 'H)e l‘eﬂdl.f_\j OVdQ.V?

) &
Quei\'iOY\ _% (Eu\grlj —Fovmo((q e.l )
2 = —1+40. Ry t7 0 skekch
1) Real (e%ﬁ)
(L) Tmag ()

Wy | e |




Question 9

(an;)'e o(.'qevence apyyox. + der;vq‘kda
gl 2™ devivatve ;157 & 2 ovder )
Sin 2¢
et L) = € |
Then @'(x) = (oS (*) ‘F('*)

On a u'\{-@fm 9({ cl o-F N Poih’(‘S )

onn the yot evval [ o, 9\’7'(] )

~4e
So W o= ~

; l
we ve_pvese,n’r Pre canh nuouns &mchw ‘F &/'F
by e discrete vech¥s

(-A-,J b);‘f\'\ \)’rk Compooqq\- ‘F( h:)) ) j:ﬂ_}...'N‘

l LY
V,J I " " -C(h‘)) ) )
For Three malices dascribed next, and boe N=10,¢°°,10°0,¢0000)
Co mpw\-e i
By = Agg — Y

"

B', = | e‘)]oo



The hree matrices A o vy  ave

e
. forwavd  diffevence

. centeved n
‘ \ﬁackwc.\ro( H
aPPﬁ*K'\MQ’SM: o the deﬂ’ida’ﬁ‘;“e v
; FL
E O A ﬂ. A
1|t e A,
: Qh ‘..‘"--'4_ ‘
" 3 -4 0 L =

N N matrices

Notice how e mqan;\u&q of Hhe -Gr:\'gﬁ lest
+‘° %2 than.‘-}uci( a-c-

\n *h( “m:'dcﬂe(’ O'F e .

T™hese av e _s_pqrse

toon ponan’rt a'G e Com pa¥R
e vesr of the Com paaents
Throw away Yhe firs®  and \agh Com\owcz/\h by
Comn pocHﬂs 4
- e.(a:end=-4
d, N )

DN - H dﬂ“ 00



(a) C\TQPY’ (.N) 0N> on C kOS\ocj P(Q',—-
?s-‘n’mﬁk‘z he s(ope‘ ‘o Yhe V\ek‘“?d' \'n’\‘QsQV'.

For eacw oQ Yhe J{Y\N.e mqif{cec, hand in Aou Y gmph
and eshmate 0€' e Ilo‘oe._._

(b) You See 300@* Cunue.rgence, bt nok almg( 'n The FN/'
com ponent of e. For Yhe cenkeved differe(e

makviv g‘nle_ a nNew Firsk vow so that the

Rect Component s 4 qood  approx: h e desivehve .
(Hink: £ js perlodicd

ond den‘vab\}-@.‘.

©) R epedy @ and by foe sec

Fov N = 40, 400, 4000, 4.0000, compute:

41
ey = - ks Byuw - W

dy = ewn (3: end-1)
Dn/: ” C’A/Vao

W 1S a OHSC\I'QH 2ed Second def':vaf\'UQ,

wheve

QN2 : ,

anch W = K;&Qg_l 14 ouy fevouni Fe madrix .
=

Geaph (N, D,q) on G gy g, plot
Fshmate the slope, o the neaved integey.
Hand I~ Youy 9faph and s lepe es-l-imii.

Give G New Hesr Yol of k so that the Gresh

compunent of € iS5 4 S0 ock appcoximabin +p the
‘eCOﬂo' ale\(ivqh'\/e )




