Test III - Fall 200k - Solutions

Problem I

z = [40 38 315 51 4k 395 b5 53 u4as 72 b7 5E1
Cx- yl = meshgrid(Cl 2 31. L[l 2 3 41)

7% or

A x =L[1l 2 35123512 351 2 31

7% =[CL 1 15 2225 33 35 4% 4 41

% or make them columns already:

% x =011 112222333 31

% y =023 4123412 34Ul

M = LCx(:).A0 x(:2) y(:)1

b = z(:)

MyCoefs = M\b

7% or

A fSSR = inline('sum((zdata - (a(l)+a(2)xxdata+a(3)xydata)).A2)'....
% "a', 'xdata'. 'ydata'. 'zdata')

% CMyCoefsa Srl = fminsearch(@d(alpha)fSSR(alpha- x(:)41 y(:)~ 2z(2))a L[l 1
1

A = MyCoefs(l)

B = MyCoefs(2)

C = MyCoefs(3)

zhat = A + Bxx + (xy

St = sum((z(:)-mean(z(:))).AL)

Sr = sum((z(:)=-zhat(:)).A2)

ré = (St-Sr) / St

Cxm. yml = meshgrid(linspace(l. 3. 20). linspace(l. 4. 20))
zm = A + Bxxm + Cxym

surfc(xma yma zm)

xlabel('x")

ylabel('y'")

zlabel('z")



Problem II
(0

clear

x = (1:5)"

y = [1.0489 1-.1910 1.4122 1.L910 2.000071°

fSSR1 = inline('sum((yd-a(l)xexp(a(2)xxd)).-A2)'~ 'a'. 'xd', 'yd')
Calocl. Srll = fminsearch(@(a)fSSRL(a.x.y).L[1l 1)

fSSRE2 = inline('sum((yd-a(l)*xxd-Aa(2))-A2)"', 'a'~ "'xd's 'yd")
Caloc2a Sr2l = fminsearch(@(a)fSSR2(aixay) L[l 1I)

fSSR3 = inline('sum((yd=-a(l)-*xxd./(a(2)+xd)).A2)'~ 'Ta's 'xd'~ 'yd")
Caloc3. Sr31 = fminsearch(@(a)fSSR3(a-x.y).L[1l 1)

% Note - code below note required for test

7% Used to calculate values for table in part 2
St = sum((y-mean(y)) .A2)

réel = (St - Srl) / St

yhatl = alocl(l)*exp(alocl(2)*x)

rée = (St - Sr2) / St

yhate = aloc2(l)*x.Aaloc2(2)

re3 = (St - Sr3) / St

yhat3d = aloc3(l).*x./(aloc3(2)+x)
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Problem III

() Wizh mgprokisdy ,use mativad Lo
Je 2 Ag - Ca/RT
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Inlk) "Bk

N ity

(®) / In(h (¥oo ane olos-
1 [- %ﬂk) pILAY )
, a/R
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L~ 0-33/

(3)

T = CL?30 ?60 790 &81071°

k = CO.035 0.105 0.343 0O.78971°

7% Model:

Z 1ln(k) = =(Ea/R)*(L/T) + 1n(A)*x(1)
M = L[CL./T T.A01

b = log(k)s

MyCoefs = M\b

Z or

% MyCoefs = polyfit(L./T- log(k)a 1)
Ea = -8.314 x MyCoefs(l)

A = exp(MyCoefs(2))

khat = Axexp(-Ea/8.314./T)

7% or
% khat = exp(polyval(MyCoefs. 1./T))
St sum((k-mean(k)).A2)

Sr
rc

sum((k=-khat) -A2) 3
(St-Sr) / St



Problem IV

(1) T=4¢0 jo dawwst te 500, po wing M, Coll80) % cp(S00) = Bglsk:e’fjk
(3> T440 o hliveso 1507500, 15 uaimyy hireas

CpC¥dD) = cp(Ys0) . CplSon) =cpll50)
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(Y %90 BODLTE SO cp(T) = (LSO + (plSSDY- CRL52) (- G00)
S€o—- ¢co
CRCTY = RS 15 + 0:0M42(T-500) o0 I3 05*.0‘1"/&7’J

Cygp-Y4so)

clear
T = 400:50:600 (5) d - ~CplSoD) +Ycol459)- X cplt00)
cp = [31-9b 33.35 35.15 37.3kL 40.05 ol S50
P = polyfit(T. cpa W) _ _
alpha = P(5)3 = 5.6+ 133,495 ¢¢
beta = P(4)y (1) 100
gamma = P(3)5
delta = P(2)3 = 0.0337 Jp3
epsilon = P(1)s é;;z' 2

-K
dT = T(2) - T(1)3
dcdTfirst = (-cp(3)+4%cp(2)=-3xcp(1))/ (2%dT) § ) =Yoo 5c0) +
dcdTlast = (3%cp(5)-Uxcp(4)+cp(3))/(2%dT) ’600_ 3Celéc0 {{_;_sg (p[s20)
Tm = linspace(400- LOO- 50) = 120.16 =19y +35./S

cpC = spline(T. LdcdTfirst cp dcdTlastla Tm) 100
cpNK = spline(Ta cp~ Tm)

Z or -
A cpNK = interpl(Ta. cpa Tma 'spline') = 0,[)5?%&££§§ >
-K



Problem V
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