Moo SAMPLE  MIDTERM  PROBLEMS

ProBufM | (q) OY 5EH!AT:0N oF VAKNAB(E)

u:rq; f A,,(?) "4 smtnm/o()

N:l
o

”) l] ; 4/’7” b e 000

4] Ik N:eve

0 (qu)»/&
f uirq: 4 2 L (-ﬁt) M(T’(m')‘l’/) (¥)
‘ 0

v ;i 1m.
LET 2= (1/p ) by ‘?/o(' TAIN uing) = A M (f z )
1] mzy

Bur -405(l-2)=2+22/2+23/3+..
‘,0](!1 Z) 74 27/2 ‘23/3+-
THiy YIELoJ, 40]“”7)'4"]“'7)’ 2(z+z3/3 +../
WE T uing )= 2 IM[JOJIHZ)-L\?(I-Z))
]
Ui d) =2 [ Aeliez)- ARe(i-2)]
W

Bur Wel+Z  §aTubiEy REW‘>0 Avd Ik w,q.z/ RE W50
1

fo iy : 2 A| B‘g) - M“.‘( ’:t({%{z)))
LJ

] -z i

Now et Wz Wpri Wy I+ Wi wavk dinq) - L MNI( )
WR

-7 ] .
MUY Y coNoueptEr We (T+Z0FT) w 1= 1zeN (23 )« 12l 2oz
IR{k [(-217 IR
NOw i, * 1MIz) 2T sefRy )
VR - 1z|? - (/g )’l-/,\

.'/o\ 3
THEREFORE i, gy 2 TaN 1() S'N{‘“&))
| v - (fg ) TR



(b) EpoM wEwTE  SEME) w o x) THE m:| TERM CIVE %

T 4 LF/‘SJ”(') Mo A B
dir, q) 3 {B) ’( /,( ) 40, A
Dk FERENT (AT INg . = 4 (l}l.’:.)%.lsw(ﬁ‘?// A T+0
g r " AR R X
wHicd b BounpRp  OWJY F B/* Jy0 — A7,
PRODLEM 2 2 o
) Al ) Pyliosg) W T=xa
(a) WE  Havi U”ﬂl)’é n?a D( /r) o ftord) %("'/
of
’ An[f/q)n Pafiorq) W 0¢r<aq
0‘4
WHERE  WE  iMPosED cou:mum brorea. woW JET Jla ¢):Flg)
{0 THM ,t““ Z AnPn“WL!/
10 Tuar A, - (ZO*I ] F{Q)P [tosyq) S g dq. oy
2 9
)
(b)  Now ”"l b -(Dn)ﬁ Po(&om}
r- at Ny aQ
Ue ,rrq' z Q_AP Pyltosy )
U ECT § "
: < 7 Aa [ 2nu] Py ltony
0 TUQ)s g Ur ], o Nea 0-,, / ;
2
Ty 6By From () riq): 2 [ 20u) Pn(ca;q)}ﬂd)"nﬂwj
2“. n’-’w L) {Sh(!).{

(¢c] Now et 1“4)’ (0)3 ¢ = %toqu- 3w 4) ’ITZ A Pn((ou@}.
. ‘ ‘9

LFT X2 (0 d so Typr 1];(3-3,(:2 Ao Paix) — Ap:0 EX (10T

N0 Fok n=13
NE v 4l ) Piix) + Ay By ox) |

: 3
P A3k MK by 5x2ax) 5y X K h3)

§Q 4=5A3/ A  -3< A,-3A5/2 - 53:3/5 A? 3(&):-3;
! 5

%

{ 7 -:"%
59 A, A5 8/5 Wo(+) with Ayzo i+ i) 3]

1S



PROBLEM 3

(a) SEPACATE VAMABLIES & WJ(qb) T YIYg) 10 et

1 [ o/
aT . [J‘VQH’J :.ﬁn — T”rWDQT‘:O

L
¢ Ly ‘fJ Wity W, : ]’l: C/ﬂl

ot (o deadity o o T Aycalagd)e Bysulugt |

é[sw 4,)'3’, f\,,smq Y=0 w ,ngg; F/Z
W(%):0 4 doumi 4 ¢4 oOF

T G W, 1¢) = Pyleosq )

Ay s ntoe
o .
§0 wE Ha v U“ﬂ .t) s 2 lAn (Q‘{Vlﬂil TBQ\S.N[W”U] Po“Q!(e/ wiTn WD'. f_ ‘,om‘"
! q
N ]

N
Db‘o

MW U(()JO)*HQ]: Z A,, Po(\O/(?)
U
hoop

Wy 000D,

hed

—  Ay: (I041) ["Zhe} Pyl org) oWy M
: O

,14,0:0 = By:o

v ;
o ute & Ay olugt Pl g Cx)

|
090
(b)  THe  FULOUENCE  oF  VisaMwod AL W, Lfntmly (0 odo)
w .

q
(¢) iF T (003(9 g - z Ao PolQng) wr AV lp» 0 Fachrr tot N3
| ns|

nonp 3 3 )
Uy K= @d - XKk A Pl A Pyy 41"*!;(5"'“)”‘(%@)”(“'34
RN Ry A3 Ayl ’ |

$0 |~.5A3/2, 1= A 3/2 —+ LR

- A3= 2/5, A;: -?/5 —r Uig,t): -32.. LO/tW"UP,((OHQ) fgz. Lojlwa'l.) PJ((O]L@)



Phod Lin 4

(al  BY gEPARATING vaem
!)1
yir, g Z A (L) l s,» mu(/

- * ]
W (g, )¢ o& nf( Ay 5 """/ — 4 ?LIM(Q%’/J((

INTECUAT vy BY PARY
de g, dus dy
dve s M fdy ve- K g 074
@/ D | & )

| o N
- A,,’o_(z_i['nﬁ’%(w([’_'g/L*o—i- /0 C\\J{Q:_‘f/dw]
K3

OHN|
= An z [ l}
ni -
» ON| "n/ak
N r l)n
oo Wprq): 202 Ll (;) % )
T Ml N

(b)  1er ,,({)W«(e?”/“ ot el ( )"/*u FO¢rea,

7]
WE  GET LHEQ)’;Z- IM( 2 L_.}
" ON
RE catl dosze .. — A l~ZrZ~Z f-Zq . ror | z] <]
I~z [+7

v Nt p
Tuw Lo (l+Z): 2-27/2123/3 ;e :nZ (~1) AL (21 <l
<

- oy, L IM[ Lulyz)] . Bur RENrZ) S0 AwaY
T
N
moso g LOTA ( M nz;): 2 Mu( lMlz))
" REWr 2) 0 I+ RE(2)

T G ulr, @)= 2 TAu’[ r/a J"( N/o() )
T [+ (t1g) I oy (Fefy) /




[C)  From (%) wE HEe? THC D TEAN ONIY To OfT )
-
| " m ".2_ 3
T R N o A La )
T

= ) L2

WE  ONcLUPE  THAT  Up oy BOUNDED A T4 0 ONIY WHIW K .|30

THY  (MPLIE O ¢, ’
PRoBLkM 5 BY JEPALATION oF VARAB(KY
U
(a) mr,q))*-g A,,[Hnsm(nce) H
SET Timg dfa, q) = f((pwog Af) .Sm(l)((} —3 Ao : D-?.L {IW)SIV(OW}(}W
4

W W n
T g _g_l Fg[ & (L) selowsulon ) ) du.
g i )
(h) US v J,,JAJNB’_'.[N;M-B%(WIArBIJ wk oy
1

utr,q) - &L/H Frup [-S,+ & ] dw

o .
WiT 4 9 * 5( ) ol 0(4w) )« RE[ 2 (_E)’?eml‘“‘”l]

N o )

® i 0lQ-w/
S - L) w[nrew)) - a Z ) o'

nazn (Q) ! ) [ ]

Rewt Z,- (7, )ezfcom) , z.e () € Hd-w)

Sy = RE| 2‘4 z+°)= RE( Z:) S-=RE({:E‘ z_"):nf(l%)

)] dw )

e utr, q) :“] ﬂw)[ lz,
9



...._.. - 2
o W[ )] 2 2o

) i e

f1-7.
(Ta) Wlgw) - Tfg?
[l-%‘ (OI[O'W/)zf(Er,)Z SM’( (l—w/
i __).\ (r/a)wm-wwf'!/al
HUNE (o) LV @-0)
l
I nt _Z+_) . (Mg Jw[qww) - T/
l"Zj-

[+ [r/q )1 - Z(r/a‘ }01( qrw)

i (%) wi GRT

N -~ (T | -rq
0, 4) - _._} Flw)[ UNTIIRLA [/qzc:m ) /a]]dul
Tl I (T1g)™ 2 lg) wld-w) L {7y )= 2rhy) [ grw)




PROBLEM &

WE  TAME  LAPLACR TRANIEO RM/
A
T(r,4) dhuru]
A A
fo ¢RT sSU-uir,9=pf Urr*ZUrJ wWiTH U(ﬂ,J}=4[UN,t}]= Vsz,
SMeE J(ro): 0 wl o of7
’ A e Tir

/\ N
IJ“. K3 -SU:0w I>a T L SPWl e e
D A r /
'LHQ,S)- '/51, T Boulsly 4 roe /47_
* yhae
THu 6 v u-A Q"/%r. TAE W7o od rea qvE) L: A e .
a

r s?
F{%ha
Taw onkEs Aslayg)e :

A » J%) (r-a)
A .
- l | ] Q
Now D T ”""“/”-J—J.~..'__.
r’r’“ /o sk s (F’)rm WO sh 4

MymeiIng 8y -D N
— 0w, - [0 +D
sh g

wow b J0APT s PP/ cpa 10 GET wgm P IHh): P"/L) 7‘/)\[;
RIS LR A TN R

ﬂ[3/z) Q J;,— Q

NOW  WTE Gk pTno,

'l' {. ‘/l n
JH)s L -Dur)raa dr- lef—g% ;+ %’,)J';"

3
o Tit)- i/—:@__t/u Mz
3 [ 2(\‘



PROBLEM T TANE  LAPLACE TRANSKORM W T NE.

a) D SERIE {Tume1], we oy
A A
SU-un{,o/= Dﬂ”—J(U o X>0 wiTH U(o,u*ﬂuw,f)]“/y.
wWTH g0z 0  WwE  GRT
A A |
Uy - (US) =0 w x>0

DA -\/EX
D

N
U ‘o/ S)’ ,/Sl.

T soLuT0d u Higg): L ¢ ct)
Sl
ow DEtOHP:Ji Al ) \ A Mx
UKs): FLY 684d)  wiTh F(J)=Jz cls) e
M.y
£ v a A r
A R A AL AR: z
d.A ‘X/‘“)‘t
gt Loty Lo e
N—” yt ”Zot
WA ~
J0 By SHFT THEOMM oF LAPLACL TRANsFQ MM _{[(,(JH(}]’ X e ¢
gt
FiwAy BY (o¥voLuTioN PRorERTY 2
N -V'\ ~x
: £t -X/afpo’ ! (1) o 'e o
u:x,+)=J (#1) = dr
o gl | 7‘]_ I ~

(b) FROM (X) wE AL LATE - D Jx (0, )= 3D J J_\/.m
s*1 D
NOw WE MUT MVERT “’[ @-]

NE WMITE vurs o HeS) o A yo_ |
St T XN, YA
.‘- . of ! . _l___ ~‘--.l. i -
e chuwe 7] £7:0, 4 [F]'Jﬁ’ L] 51]. b owE err 81
SHWET  THE OAEM  ANd  (ONVOLUTION T WAT ¢
J - t Ar -y
Jlt)=1’lf°—@]: K\fb-/ (t-7) & dr+ /D_/ ¢ Ir.
st 9 ‘/],._,,,' 0




ProB LM 8

(a) W 3.0 w A ouwn )
wir,4): byt & (Ma) [ Ao cong s Bpswng]
My
W wa J(a @) Led el 2liritar]) 4l wizg) s 7
1
T UIr,d): Aot A (Tly) wfite) wiy 4,22, A=l

S
(b) Uirngl s 2 Ayl “/,-)"" Pa torg )
020 ) '
kT r:a u:?co;7Q4(=2Aqf’n(L01«9}
o Rt kg 24%0: ? Ay P tx)
Na

Wi avE Ay co YN ExceT Dro 27— 2040+ Al )+ Ay Bix)
LYP L) = XY 34 -
2xt1s Ar A1 atn) x{__i,,z);A,, Aify

1
0 3/‘\2/2': 7 AND Aa'Aah : |

- Az:4/3 B AQ:,+2/3'=5/3

- U(r,q) = 35(%) Pg((ﬁl@)f%(%)g P,l(o/q)

° N
e} drt 7 MY ) T Py ere )
N o
NW LET reg —  Usdsiqel 4{!%0;’(8) v = 5-4(0)’«( 2 2 A pn“"’“(}
N=o0

5o et Kwo;q — 5~41§1= AopoM)*Asz'X), An‘-o Fop nfolz'
= 5.4x%: Ay &13x1-1)= I Kt A¢~A,/
1 EY 1
- "4"’ 3A1/2 —3 Ag"A)/Z 5
""Az’“ﬁfj Ao‘ 5'4/3 ; ”/3

, 3
ir,q)> .él ( .‘i}) Py (card) *“3“- {%) P, Ly,



L
. . - M wry M l’c}fl uird)dy.
dt ’

L
No W J"/Jt’ M, M(o):L X di - %
{ - [y} -1
o MY )e
L 1
Now REDEF R MIt) 1 BF MIt): L MX,U] dx.

L L
WEarcu g ‘h‘ : L 2 Uy Jx=l ZU[U“-U)JXI Ui POF.
Q

Jt

L
j“ ]a U L X - QIL P dx o 2[ [:- /ol ledx]-Zl Ut d.
t " "

Bur Ux:0 Ar X:0, L o THAT

d A
T -Z[Io (Ufllx)dfj {0

A
n
(e ok onwERGENCE THEOREM d
V(WY dx = | Judx- Vunds: ‘“‘} ds
Jﬂ }ﬂh q' !9.0 jan o irzq
1], . 1 .
oo R Pl ey fo 'q a J“J
s
— QFF(“4/4)= g/ (lrt01q)dy <7 a
ohe  For F o get F: 2
| m 0 §e /Qs
\f) LONSIDE R Il P (x) dx WITH 0¢ M< N,
Thiw } Q. P (X)  Fok yomE Q.

\[/3

I |
|
= Py dx - Z on: P.Pydx so0 swa jz PPy dx < g
Jo Fol J:0,..,meN

S NCE Pn.,’(xl bod PoltmoMIAL o Degree -2 BY oRTHoGONALITY,

)
/ . i3 ‘o

Wi umvE Pog (00 2 QP10 —> i LONCLUDE 1 4 4 MF wu THAT
Jgo I'l Pﬂ pﬂl O‘X



lj) START NG WITH
| )
Py (%) 5= Pyik) s xPyix)

I
Mivi Py 0y Patx), wrEwhatE FroM -l¢x<¢l, Aw usk ]‘P,,I’,,.,'Jp 0
8y (F). WwE oBTAN

:
J: Py ,,.,’ e ] [P m] X+ IJ XP (X P,,I(xjd/;
| p.,za“[a L0 ] ax

|

WE I8P n]: P,,IJX“- *H’ m]] l 2P s

J

o ey [ nadke Dol (5 n)rva T

1
§ INCE (Po"))1= H’o(-l))l, [ REcmL Pyl g0 P,,H)%l b n:opd
bk 0 eved

' |
R LAy

0=-0|

Zny
4
(h)  let Fix): 72 Palx).
IR [ i L)
THE ”:m)l’(z q,,P,,u;)(f Uro Pm"‘)) * 27 U am Pl
n:a M3 N:0 M

MEGIATWG MWD Us e O RTHg ok ply [’ by b dx=0 b 0 m

: ) p dy -
].'Hm) e f q,,[ X } 1, m‘)

| 4 z

fo leFm]’dx: ] Z_qg,



