Final Exam
12/17/2024

1. Spring system (‘A 2f S0 LIHA] Ho® 158, CHE Ax E2[H 108)

(0 k1:k3:[ 100 —100 ’kzz[zoo —200}
~100 100 2200 200
100 —100 0 0 100 -100 0 0
~100 1004200 200 0 ~100 300 200 0
| 0 —200 2004100 —100| | 0 —200 300 100
0 0 ~100 100 0 0 -100 100

100 -100 0 0 0 A
-100 300 -200 0 u, 0
0 =200 300 —100 || u, 500

0 0 -100 100 || O /4

300 —2007[u,] [0 7] w2 [u] [2
(2) = — =| _|mm
2200 300 ||u, | | 500 uw | |3
(3) [ 1=-200¥
£, =-300N
(4) for spring element 2

2000 =200\ up | 1 Lol L p o o0oN
200 200 |l || 4| 7T

2. two bar
2EA[ 1 —1] EAl 1 =1
k=2 k=== 5 pts
1 LL 1] LL 1}(19)
- 2 =22 0 fi u, | ISL
—| -2 3 —=1{lu, |=|P|(5pts)=>|u, |=| —|(5 pts
L : (5pts) 2 3EA (5 pts)
-1 140 fi U,
0
al—Egl—EBuI:E[—% H[”l}i
u _
: (5pts) F-E =2 -2
1 1|y P
o,=F¢,=FEBu,=FE|—— — =——
L L||u, 34

AUE3028 CAE 3



Final Exam
12/17/2024

3. BVP

2
(1) x2%+y+1:0for1<x<2,y(l):z, y'(2)=3

o

2 o — — .
I (x5 + y+1pdr=0(5 pts, o1 F A¥skA 8 pts, YA 81
1

(xzy'v)l =2 v+ Y v YV
-2 2 2
[xzy'\/};l - .[1 (2xy'v + xzy'v')dx + J.l (y + l)vdx =0
y(l);g(;v:go):o ,J'lz(zxy’v +x7 —yv)dx = Lz vdx +12v(2)

~1.25

: Loy o )
(2) element l{x'l Ni(§)=1-¢ > Ny (x)=4(1.25-x)
¢:0 1

—>0.25:1=(x—1)1§_>§:4(x_1)_){N (&)= & — N} (x)=4(x-1)

4. TYAIZHO] 2AE EH I FEA S, o 24 AFX @1 RSB 7 H

4-node bilinear quadrllateral element

(1 &)(1-n), N (1+§)( n), Ny = (1+§)(1+77) (1 §)(1+7)
s=0(1—§)(1+§)( —77)(1+77) —1=co N =(1-8)(1 —’7)

N,‘e:N[e+CSN5€(i:1,...,4)_)Nle:NIQ+CSN5€_ (1 5)( )+CS(1 5)( 2)

_ 1 1
%)O=Z+CS —)CS :—Z
N¢ =J\7;—%N;(i=1,...,4),zv; :(1—52)(1—772)—>ZS:Nf :iME+4x(—%N§j+N§ =1
i=1 =

171

AUE3028 CAE 4



Final Exam
12/17/2024

5.
sy [26=(E ) (x4 ¥ = - 8)1-m) > v = 510312
0 {5:—1~1_> §=%(x+3)+1 N§=%(1+5)(1_n)_>N§:%(l_gj[ugj
{;j:f—) 2:_4;(9‘:21);(1%2) N§:i(”g)(”")”;:ﬂl‘ﬂ(l—%)
. n=2(r+2) N§=%(l—§)(1+n)_>N§:%(ng(l_gj

U

Vi

U
uzl:u(x,y)}:NU:{Nl 0O N, O Ny 0O Ny 0}1}2 (IOpts)
v(x,y) 0 N O N, 0 Ny 0 Nyflug

V3
Uy
LVa ]
£, Ou/ox dfox 0 dfox 0
(2) | & |= ov/oy = 0 od/oylu=| 0 9/oy|NU

Vi Ouldy+ov/ox| |o/oy 0Ofox 0oy 0ofox
L(l_zj 0 L(l_lj 0
12 2 12 2

=l o Iy x 0 Iy x 0 Iy x 0 2 lu=Bu(iops)
gl 3 gl 3 gl 3 sl 3

N <
N
o

—_
Sl=

—
—
+

N <

N—
o

o, 1 v 0 &,
E

o, |= P v 1 0 & |>o6= Ee
-V

Txy 00 I_TV }/xy

T y=2 px=3 T
K=[ B'EBaQ= [ [ BEBdsdy (S pis)
o y=—2Jdx=3

=3

y=2 (x=3 4+x
RB:IQNTdeQ:.[y}Z.[ NT{ . }lxdy(Spts)

AUE3028 CAE 5



