o D 5(‘70’7@"7}
C  |12p7# SOLUTIONS 2008
)l Egudibiem, o node A
] 4 { [ _
/,zj(z +€jc17- '{{m "{;%ﬂ? = Fax
~ £ + 3 + ﬁ-'{‘: -‘_2/,3— =
oz 1 «Z{EI T > tw Fay
O IR R e e I Fa
’ t N 5 -3 =
5 // Vo Z o 4&! ty Pry | t—— P
¥ L tor ~
J w {wm__
H L
O |
Wadeig 1o Tdp.
OFOF| 0.5 ~0,5 - 05 w
0.70F!  0.83460 03660  -0.8660 0
F l l\ . d»‘
- | 0707 0.5 -0.5 ) w
0 0.3660  1.3660 -0.3660 | —W
BMk [‘ - E-
~> | 0.7071 o =2.366l 0 23661 W |
o 0.3660  1.3660 - 0.3660 ~w
. I ’ et
{




N ()
Refw f | ‘ O ;3,3‘1-62 0 334’.52[4/:!
— | o0 | 37322 -] | -2.3322w|
Resd st 3&»%/\ selodion
L=r,+ Sx = | 33€w]| [-3302 0 |[x
-2#s22w |+ | 37322 Tl || ,
o b o | -
0 0 -
© New stve S'F sv = -5 (Ex.« e,
2 F. g
-
I ,.ﬁ — T T
L o PE | © My o o
- | o o Zip o |
ST — | =3.3442 3339 -] © o o o
0 -] o - -
STF = [-#71272 430% -1LISH O | L_
0 -lst? 0 -7 AE.
STF S = |33.0%38 43096 | L_
~ - 43096 2,309F | AE
S'Fr = | -2%.60%5 W N
3.1549 W | AE



)) (9 (end.) -
Hoe  gyom o compabbidily cqpadion, . B
330738 -4309 | | % | . | -27. 6095w |
~-4.3096 2.309% ”ij 3159497 w
(33,0933 - 43096 | | », | - |*27.6095 W |
0 1. 7478 KZJ +0.4427 W
horce W, = +0.2533 od 7{!' = +0.8678 b
w 33462 W | (53467 o ’10,86?8\/\/71
T 2 -23322 4 | 37327 - | +0,2533 W |
o -] 2 -
0 , 0 -1
= [ d
“[ o 4424 w
0.2533 w
-0.8673 w
-_0.2533 w




| 2 :-t( xnu; dA e 0N :’f /'7[\17\ dA ,,,,,
AJ, oY /
A /x
ndor@ AR fle %«fk M,m\ 74:»» nede {

o+d 76‘( = _-pg .
Z /
/\ ™ 2 J
\ — 777 -

) Va
2.0 Cpops i / <
TR / TN
. /
Pay_= L (*,/99 Nq dh Vehsoma—f pryronid
~ _
A s
- —»Pg‘t— { V‘\j GlA
A~ N
— _3000 x10 x 107 x L x1l-x012
32

= —02N




7/

- & 9)
4

7

T

Piy v eoh  note 5 dodumieed o

Node ) Mo, H“M@ /\W Bwﬁmﬁo

Uy = Uy = O

D0 S P N
N W N N W | -




) @) B

N TLQcLoMe%o 6 roded, lirear goin

MWWWM%&W

&

K.

mpreved podel G Ao fipleconed fald

g

( i’\AﬂA/ ‘IW mﬁ&' b s W; &‘*YA <7('-':’”‘"‘/

QWM(WWW conTondt

WWMW)

HW#@ M@WM Wﬁe

%MMM@W.




4. (a) Applying a weight function v to the governing equation and integrate between x=
0 and x=3.

v[_‘_i_( Akﬂ)} =
[0

Integrate by parts to derive the weak form.
[Akiq "D L =0
dx |, dx  dx

Heat flux is defined as ¢ = —k(dT / dx)

sdv  dT
= Akzx—dx (v4q),.,— (v4q),_,

fdv Ak—dx 0.3v),.09, —(¥),.,0.05-15

x=3
f dv Ak——dx 0.3(v),_oq, =0.75(¥),_,
(b) Substituting the shape functions given and noting that a is not a function of x,
( [ BcAdex) a=03(Nc),_ g, ~0.75(Ne)

Using vector product manipulation, B¢ = ¢"™BY, Ne = ¢"™NT

( chBTAdex)a =03(c™NT)_g,~0.75(c"NT)
Since ¢ is not a function x,

¢’ ( fBTAdex)a =c"[03(N") _g,~0.75(N") ]
Cancelling ¢”, the following finite element formulation can be obtained.

( fBTAdex)a =03(N") g,-0.75(N")

() B = dN/dx = [-1, 1] for all elements

Element 1
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Element 2

K; - fBeTAkBedx: .IZI:_II:IAk[_l 1]dx=0.2-2_[2l:_11 _—11:'&(=|:j)044 ;)044:|

Element 3

) { _ 15 -0.15
K§=JjB"TAkB"dx=f[ll}Ak[—1 l]dx=°-°5'3f[_1 11Jd“{_001155 0.15}

(@iv)
1.5 -1.5 0 0
~-1.5 19 -04 0
0 -04 055 -0.15
0 0 =015 0.15
Solve for qg, T, T3 and 7.
™

/.ﬂSa. loted




4/.) (4“’) . 4{5’-4’ T'ﬁ [ ",)3 a e -
Y B | v =0 )
2000 b X E = |00 N\//mm x -
4 ! ,Z b o = = | mm
200 np | |

n, = - (I‘+ '\Oxv') #(: — )OY" :L/("HOX —/QY-;oox:
% 7 N P | AN P

z.%

N, = /L_’( |+ )OX) (5 + IO ) {{( +/0X+JOY+JDOX‘7
= LI P
Clacke nq(op-m),_o S n, (0.1, —0)>
y\q(Ol oﬂio SN (fOJ 0)) O \/
Ns(-00,-01) =0 7 nyfon -01) =0 7
n, (o1l o.0l) =1 / n.(-01 01) =0 =~
v \ e i
I, — (10 —100Y) M = L(-10 -100X)
ax A oY TN
oNs L/, o A ANy o 1/ + o)
A Fro—=1007 —— v TV
X T\ / Y T\ S
)
Exx ,21‘_;._ % Ny o da
Z A DN -
Err | = 728k on A -
D/,X\I O 3\/ ’ \\3 2\7, -
- . ¢ a
AT LT T T ok
-0 2% L e R I B




) \ ,
( é}—/ (A} CM'I) HMV&” d?\/ - 2 M
| —10Y 1 410y O ’f d)x
e =101 o 0 |+ 10X Aoy
- F
-\ -IX 1+ 10X [tjoY 45y
= ] -~
3
&) , v o
7 T
/}S - [8 DB JV whwe D= E ) ©
vV o o 1
5 ‘::-—j’_—"—‘—‘
vV = 0 D = FE o © 7
o ) o
Lo ° =5
A3x = 0‘37/ = 0 )vM
B = g |!-loY
2| o
-1 -lox |
ETQE ,—i—/fl oY © -1-j0x | E[1 00 5. | )-loY
Z L o1 o 2 o
0 07 -] -lox
=z 15E ' -10Y 0 -1-10Xx ]—)07”]-‘
“+ z || o
-]l -lox
= 25F ((L—;j@)f) + /-l-—l@)(\z:>
T /)




1(b) ()

| 4 .
K =t| 8"p B JA o
A PN
- ZSE‘t ”] ~20Y + 1007 +/(\+20x ‘rOOX) a\XalY -
T ,))
-0, _
=25 B+ /‘t‘” v X'j‘)o" \
7 |lx - 20xy +100x7* +/>< v 10X+ 50X Jy
/}_ 7 3 _{
- ) .

= 25 R
s 071 -4%Y +20Y 0T+ 0Cl d
T )\ | ’ 3 T
=01 —
o1
= 25 pq [ L -4V ¥ 20Y* Ay
4 )
=0T ‘
ey P
— ) 2 3
= 25 p4 | LY - 2Y" 4 207 | _
“ ° 3
= =O0T
| = 25 x100x10"x 107 { Lx02 + 220017 B
“4+ > 3 Vi
, |
= 50x]0 i\{/m

~ 50 kN/up,







