Eng Math2. Mid Term (10/29/2008)

(Closed book and note: 90 min. Total 200)

1. Evaluate the following integral (you need to give proper reasoning):
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Sol)
When vyou find the Fourier integral of the following function,

0 if -2<x<-1

flxi=1 if =l=ex=l
0 if l<x<2

Period is infinite.
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2. It has been well known that surface integration of electric field over a closed
surface results in g/go (Gaussian law) where q is point charge enclosed by the

oo q
surface, and g is the permittivity of free space: CjE-nda :g_. It is also well
S 0

known that F(fOI‘CC) = qE and @(electrostatic potential) = _.[' E«dF
Tref

Evaluate the followings:
@ JVpedr=2

(b) VeE =2

) VXE =2

Sol)
(a) since the electrostatic potential is defined as the negative gradient of

potential, the integration is path-independent. q Vedr =0

q

(b) from the divergence theorem: VeE = %
0

(c) as in (a), VxE=0.



3. Answer to each question properly:

sl %[f(r)-(f"(r)xf"a))]_

Sol)
d i) 17 ey £ "[ YE " \ PO (ol Ha
—[e(t) - (x'(t) < 2" (8))] = v(t) - —(r'{#) =< " (8)) + /() - (2"(t) = 0"(#))
ddt et

=r(t) - (r'(t) x v (t) + 2" (t) x " () + r'(t) - (2'(t) x 2" (1))

=r(t)- ('(t) < "(¢))

(b) Evaluate the integral qc(zdx+xdy+ydz) where C is the trace of the
cylinder x*+y*=1 in the plane y+z=2. Orient C counterclockwise as viewed

from above.

Sol) Let the F is zi+xj+yk. So, the curl of F is i+j+k. Let g(x,y,z)=y+z-2=0. Then,

Y8 s 1 ,
= Ve \/5[0,1,1]. From the Stoke’s thm,

zdx+ xdy+ ydz ) = Feidd=2 [ dA=2\2n =2z
c s s



4. Answer to each question properly:

d
d—x[f(X)*g(X)].

(a) Find the Fourier transform of

Sol) iF'(q)G(q)
(b) Find the inverse Fourier transform of 1.

Sol) d(x)
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6. (a)
u(x)* g(x) =7,
u(x):1 when x=>0, 0 when x <0.

2
X
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1 ]

B == K

u(x)* g(x) /\
= Eou(p)g(x—p)dp

= [ g(x=p)ip= [ g(r)r (replacingx—p=7)

(b)

s o 0 &
e’ |=—Fe *
fle™] ]

Reminding f[f'(x)] = iwf[f(x)], f[-2xe ™~ |= iw—-\/%eT.

since f[ f(x—a)]=e ™ f1f(x)]

——iwa
e

Al —a)e = = —iw 2\16




}Eﬂ@ e ey Math  Midderm

( betober 29 202d)
C choseel bt £ pode - qomin)
Arstuer Sheet
. Pet)sfacost, armt, ot )
C1> dvectio -
froer the figue . ¢So = | courderclock e P?‘_ﬁ”i
i .!{ CCn = l’-l;l'](-kl:.ll" f ” /*,r’|rf"".f,‘+1h?)"|)
(2) +ﬂﬂ.:ﬂ’}ﬁ'?’}‘ii'ﬁ’-? ve ¢ 1o
rhyy = dLlt)
H‘) '-HL—— I( ATt a.('ﬂ_rt ,;:) _'-r_ .'":1',-"_|“'
(3) lergth of tho curve. (cirenbr helir)
£ -+
| f [ehr’ ot - f | gt taindt et
o o
R = : .
B J J@."J sl i tJ aH4c” | =— hris
3
( for one full +urn ﬂt”m= lm) ate
& P o o +& 2 o axifgmmetne cphedtal coodimate
rm? +0ed )
o) V) by cham mle
- o
D) > v
or ar 2r
Vs 55 IE"I— C,a—hg‘l 35 IQ
o Z J 2L pd
ANy = Z4Anu2t= =
o1 2% H Z’W F
P s Jr 9 ar
éxke.m:m?) _{]_ <+ & E___’-’?



- D)

]

cb)  Vdr- (v-v) g0)
faﬂ?j 1 dn B a &r\\'- 7 80,
v v 5r, ‘../Ei”“ﬁﬁ“a?k’/'(?‘?“
. 2109 f_"bﬂéﬂ}ﬁ_‘
sl Farl* alrarl: &
- S0 _292r
—%L"f{ o0 | ralior - 255
3’7{ “Fﬁr‘_\:, r T
_ 121,307 T oy
PH['X ryT e oar
Lod At ad
rar Yowr 5 ar
= Lol Y 2%y oy
I r+?a‘r(T)“r3.—r
_F‘|_ | f':'_ = |
=0 —_— ddj Z sz
| o= F St
IL( r 3)3? = r
Liewde 2 au 1y -
SR é‘ﬂ"[}% T] = {7 %“)%E'}*“%TFF
3 2o AR A . |
5;[?7]= GF-dlar+7 7
_ (3 AL L4
vg)= (Tf" r&)ar r> or
_ 22y | D _{
F3F " 3 r-‘}?(r :3_7"'>[




&r(r):

.

- Dy
.9

‘75" < x}—n’J
(6) 9xBb .
cb) (g 5 df

| 2
r 2y

(P3|

\ A 4 A
) 3 / '1'-'4;-'}:“) J
A 4
| A
| 2. 2 ¢
ot 7Y 2?:

- 4 %

-?f"'..ﬁ‘- ?‘,{L 0 |
nl 2 7 & Y :
P QR O SPCR = .
ok (rﬁy) 7 (77 J
Q { ﬁﬂjlzil_h ~ g g2y

) Rl
f [ KR 8 | o Tg)e
S !3} Crull wector)
A A
N _ﬂ., +1 | .
. MT?L ). (4 dg]) |
g4
= :ﬂdi 'I'l"dﬂ r: _ﬂ_{ﬁ,x? +®
h: 24 y;,’- c Pamn’t:ﬁ?_ mrﬁ?frw}ﬁﬂ

(:}i ﬂ« 4

gr"[ — gt (st )t + s bract dE

dtﬁ.zﬂ, ﬁ”'m“'(; %E;dr%u)

o



=4 ] (rr_‘u-j

e

Dl Tl

I
f—b

O'I}BE'FHHF' 3

SE J furds | Saw"w)dt}“ﬂ h(x)

AhiA)
o = )

i

5 [ Jt*ridw_\e .xj

a| g

= -ri'X}“rr::

R (—L) ﬁz)emz Cﬁfﬁfﬂ]
i ) rdj[}m

= E%m] Jcmﬂ T




	01
	02
	03
	04_modified
	05
	06
	공학수학solution7-10

