Model Answer of Mid Term Exam 2

2" M echanical Power

(I) Find the constants of the curve y = !

asinx +blInx +cx

Solution

1 . 2
—=asinx +blnx +cx

. that fit (2,101), (13,147), (20,310)

y
3 sinx; 3 .2 3 X S 2.
)X =a X (sinxj)"+b X e SinXj +C X X sinx;
i=1 Vi i=1 i=1 i=1
=a 2 snx;j Inx; +b 2 (Inx; )™ +¢ X xj Inx;
i=1Yi i=1 i=1 i=1
3 x2 3 3 3 4
2 ——=aX Xjsnx; +b 2 xj Inx; +¢c X X;
i=1Yi i=1 i=1 i=1
sinx; InX; 2
! . g . | 2 X
Xi Yi (snxi)z Inxj sinx; xizsmxi (Inx; ) x-2Inx- Xj X-4
. : i [ [ i
y| yI Y|
2 [ 101 [9.0029x10° | 0.8268 | 0.6303 3.6372 6.8628 x10° | 0.4805 2.7726 0.0396 16
13 | 147 [ 2.8583x10° | 0.1765 1.0777 71.0082 0.0174 6.5790 433.4764 1.1497 28561
20 [310 [29450x107 | 0.8335 | 2.7349 365.1781 9.6637x10° | 8.9744 1198.2929 1.2903 160000
Sum 0.0148 1.8368 | 4.4429 439.8235 0.0339 16.0339 1634.5419 2.479% 188577

0.0148=1.8368 a + 4.4429 b + 439.8235 C
0.0339 =4.4429 a + 16.0339 b + 1634.5419 ¢
2.4796= 439.8235 a+1634.5419 b + 188577 ¢
a= 8.0683x10° , b=3.9224x10°, c= -3.9667x10°

1

Y= 3 3 5 2
8.0683x10 “sinx +3.9224x10 “Inx —3.9667x10 X




(1) Drive the formulato solve the following P.D.E. numerically

2Up =Uyy ,0<X <1, u(0t)=3 uLt)=2, u(x,00=3-x2,h=0.25,k =1
Solution

B S Y I B B R
k h2

k
Ui,j+1=2hiz(ui+1,j +ui—1yj)+(1_h7)ui,j ,h=025k =1

Uj j+1=8WUj41,j +Uj_1j)—15Uj

up =uUjg=U11 =3, U5 =Ug=U15 =2,

13

14

15

47 11 39
Up =—=29375,u3 = —=275Uy = — = 2.4375.
16 4 16 11 12
11 47 31 10 9
Ug =8(ug +uq) —15Uy = S(Z +3) - 15(E) =16- 1.9375
1 2

ug = 8(U4+U2) 15u3 8( 39 47) 15( )—7—1.75

11 39, 23
uy = 8(U5 + U3) - 15U4 =8(2+ Z) - 15(E) = E =1.4375

143

Upo = 8(ug +Uyg) — 15Ug = 8( +3)- 15(—)———8.9375
23 31 3
Uiz = 8(U7+U9) 15.18 8(16+E) 15(— )—7—0.75
135

Uig = 8(U6 + U8) 15U7 8(2 + ) 15(*) =——=84375




