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g=9.8;
c=14.;
v=35.;
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suer cut at bisection function root finder. .. Cﬁi)

netion dummys= bisect(xl,xu,es,imax,xr,iter,ea)
fﬂww:abin=[xl,xu,es,imax,xr,iter,ea];
sp(in) & ' s
er=0;
ile iter<imax
xrold=xr; o
xr=(xl+xu)/2; {
iter=iter+1;
if xr-=0
ea=abs( (xr-xrold) /xr)*100;
end
rest=f{x1)*f (xr);
disp(test)
if test<0
XU=XT ;
elseif test:>0
¥xl=xr;

end

ut=[xl,f(x1l),xr, f(xr),xu,fixu),ea,iter];

disp(out}

bisect=xr;
2d




> bisect (1,100,
#]1. 0e+003 *
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0.

.1,100,0,0,1000)

1000

0.0010 010006 o} Fo— Yo oY)
Y8 (%) Yo {ler) Y \f(w £
E0.5000 -4 . 7269 50.58000 -4.7269 100.0000 L7282 100.0000
SQ:§QQQ -4.7269 75.2500 3,.35827 75.2500 3.3527 32.8504
55.8750 -0.2486 62.8750 -0.2486 75.2500 3.3827 19,6819
£€2.8B7E0 -0.2488 63.0625 1.6467 69.062% 1.6467 §.5593
62.8750 -0.Z486 65.8%688 0.7244 65.9688 0.7244 4,6897
£2.8750 -0.2486 64 4219 0.244¢% 64.4219 0.2445 2.4012
53.64848 -0.0004 £3.6484 -0.0004 64.4219 0.2445 1.,2162
53.5484 -0.0004 64.0352 0.1225 64,0252 0.122% 0.6032
52 6484 -0.0004 63.8418 0.0611 63.8418 0.0611 0.3029
t1.64684 ~0.0004 63,7481 0.02C4 63.7451 ‘0.0304 0.1517
£3.6484 -0.0004 63.6968 0.0150 63.6968 0.0150 0.0759
£3.6484 ~0.0004 63.6726 0.0073 63.6726 0.0073 lb:o#sd
63.5434 -0.0004 63.6605 0.00325 63.6605 0.0035 0.0190
63.6484 -0.0004 63.6545 ¢.0015 63.6545 0.0018 0.0095
63.6484 ~0.0004 63,6515 0.0006 63,6515 0.0008 0.0047
63.6484 -0.0004 63.649¢9 0.0001 63.6499 0.0001 C.0024
63.56492 -0.0002 63.6492 -0.0002 £3.6499 0.0001 0.0012
63.6496 -0.0000 63.6496 ~0.0000 63.649% 0.0001 0.0006
63.649%96 -0.,0000 63.6498 0.0000 63.64598 0.0000 0.0003
63.6497 ~0.0000 63.6497 -0.0000 63.6498 .0000 0.0001
£63.64%7 -0.0000 63.6487 0.0000 63.5497 0.0000 0.0001
63.6497 -0.0000 63.6497 -0.0000 63.6497 0.0000 0.0000
£€3.6497 ~-0.0000 61.6497 0.0000 63.6497 0;0000 0.0000
63.6497 -0.0000 63.6497 0.0000 63.6497 0.0000 0.0900
63.6497 -0.0000 6316497 -0.0000 63.6497 0.0000 0.000C0
63.6497 -0.0000 £3.6437 0.0000 63.6497 0.0000 0.0000
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er cut at bisection function root finder...
tion dummy= bisect (x1,xu,es,imax,xr,iter,ea)
in={xl,xu,es, imax,xr, iter, eal;

(in)

—0;

e (iter<imax) & (ea>es)
xrold=xxr; perewe T ——

xr={xl+xu)/2;
iter=iter+1l;
if xr-~=0
ea=abs ( (xr-xrold) /xr) *100;
end '
test=f(x1}*f (xr);
disp(test)
if test<D
XU=XY;
elseif tests0 JJ
Xl=xr;

i
;

end

out=[x1,f(x1l),xr,£{xr),xu, f(xu),ea,iter];
disp (out)

bisect=xr;




Fbisec-..t(l, 100,.1,100,0,0,1000)
1,0e+003 *

0.0010 0.1000 - 0.0001  0.1000 0 0 L 0600

.0.5000 -4.7269 S50.5000 -4.7269 100.0000 8.7282 100.0000 1.0000
20.5000 -4.7269  75.2500 3.3527  75.2500 3.3527  32.8904 2.0000
'£2.8750 -0.2486 €2.8750  -0.2486  75.2500 3.3527  19.6819 3.0000
,2.8750 -0.2486  62.0625 1.6467  69.0625 1.6467 8.9593 4.0000
52.8750 -0.2486  65.9688 0.722¢4 55.9658 0.7244 4.6897 5.0000
62.8750 -0.2486 64.4219 0.2445  64.4219 0.2445 2.4012 6.0000
£3.64B4 -0.0004 63.6484 -0.0004 64.4219 0.2445 1.2352 7.0000
£§3.6484 -0.0004  64.0352 0.1223  €4.0352 0.1225 0.6039 8.00060
52.6484 -0.0004 63.8418 0.G611  63.8418 0.0612 0.3029 9.0000
£3.6484 -0.0004  63.7451 0.0304 63,7451 0.0304 0.1517  10.0000
£3.6484 -0.0004 szléssa 0.0150 £3.6968 0.0150 0.0759  11.0000

VLAGUIRED wWork —

@ HopIFN THIS FROGPAM W@ o OL UDE
AN niTiAL CHECK TO SEe YOOk~
SyFPPLIEY (XL,)W) UpLpes DEFINE AN

[N T2V EoNTHINIVG 74" a7,

9 RUN AN ExprPLe WHERE
CoNTAIN A ROOT AND DEMHONSTE

CYpe Detcere TS (REE,

HE VALUES Do NOT
ate AT THE



T

TEER TR T
E t e

~t
=
=

o
B

=R

TS S B T

j,eg\mrgy;

S T T ST e VT

[ =

e eadin g

Mk # 2,

Y R
SR

S

il

o2

e

e

re PB.46

=,

¥

Al

7

3

e

bes

,...
LA A

¥

O ! Brp, L DECHE

hend
s

Rip (

(s x5t g s

PRoBLEN [F2IM

Numeried Methool Lom Z"ﬂj fw1

Pr. Bayer

wam A (’am/e, gk S pitisy

M € prmw —HiLL, 2006

8.46 The space shuttle, at lift-off from the launch ped, has four
forces acting on it,. which are shown on the free-body diagram
(Fig. PB.46). The combined weight of the two solid rocket boosters
and extemnal fuel tank is Wp = 1.663 x 10° ib. The weight of the
orbiter with a full payload is Ws = 0.23 x 10°Ib. The combined
thrust of the two solid rocket boosters is Tp = 5.30 x 10% 1b. The
combined thrust of the three liquid fuel orbiter engines i
Ts = 1.125 x 105 Ib.

At liftoff, the orbiter engine thrust is directed at angie g to
make the resultant moment acting on the entire craft assembly
{exlernal tank, solid rocket boosters, and orbiter) equal to zero.
With the resultant moment equal to zero, the craft will not rotate
about its mass center G at liftoff. With these forces, the craft will
have a resultant force with components in both the venical and
horizontal direction. The vertical resultant force component is what
allows the craft to lift off from the launch pad and fly vertically.
The horizontal resultant force component causes the craft to iy
hoiizontally. The resuliant moment acting on the craft will be zero
when @ is adjusted to the proper value. 1f this angle is not adjusted
properly, and there is some resultant moment acting on the craft,
the craft will tend to rotate abowt it mass center.

(a) Resolve the orbiter thrust Tsinto horizontal and vertica} compo-
nents, and then sum moments about point G, the craft mass
center. Set the resulting moment equation equal to ze10. This
equation can now be solved for the value of § required for liftoff.

(b) Derive an equation for the resultant moment acting on the craft
in terms of the angle 8. Plot the resultant moment as 2 function
of the angle & over a range of —5 radians to +5 radians.

(¢} Write a compuler program 10 solve for the angle @ using
Newton's method to find the root of the resultant moment
equation. Make an initial first guess at the root of interest using
the plot. Tenminate your iterations when the value of 6 has
better than five significant figures:.

(d) Repeat the program for the minimum payioad weight of the
orbiter of Wy == 195,000 Ib.
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