= (*Question lax)
params = {Vm-» 2, Keq» 1024, Ks»> 1., Kp-> 10"4, p-> 0}
rate=Vm+s/Ksx (1-p/s/Keq)/ (1+s/Ks+p/Kp)
Plot[rate /. params, {s, 0, 10}, PlotRange -» All]

out[1]= {Vm - 2, Keq - 10000, Ks - 1., Kp - 10000, p > 0}

(1- P )st

Keqg s
Out[2]=
Ks (1 LR i)
Kp Ks
15
10
Out[3]= r
0.5+
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
2 4 6 8 10

In[«]:=
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params2 = {Vm-> 2, Keq-»> 10"4, Ks»>1., Kp» 1014}

rate2 =Vmxs/Ks* (1-p/s/Keq)/ (1+s/Ks+p/Kp)

Manipulate[Plot[rate2 /. params2 /. p > x, {s, 0., 10}, PlotRange » {-2, 2}],
{x, 0, 10000, Appearance - "Labeled"}]

outl- {Vm - 2, Keq - 10000, Ks > 1., Kp > 10000}

(l—L) s Vm

Keq s
Out[5]=
Ks (l + 2y i)
P Ks
X CD 0

2k

1k
Out[6]=
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(*Question 1bx)

params3 = {Vm-> 2, Keq-»> 10*4, Kp»> 1074, p-> 0}

rate3=Vmxs/Ks* (1-p/s/Keq)/ (1+s/Ks+p/Kp)

Manipulate[Plot[rate3 /. params3 /. Ks » x, {s, 0., 10}, PlotRange » {-2, 2}],
{x, 0.1, 10, Appearance - "Labeled"}]

out7- {Vm > 2, Keq > 10000, Kp - 10000, p - 0}

(l—?’;s) svVm

0.1

Out[9]=
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(*Question 1cx)

params4 = {Keq» 104, Kp > 10"4, p-> 0, Ks » 1}

rate4d =Vmxs/Ks* (1-p/s/Keq)/ (1+s/Ks+p/Kp)

Manipulate[Plot[rate4 /. params4 /. Vm-> x, {s, 0., 10}, PlotRange » {-2, 10}],
{x, 0.1, 10, Appearance - "Labeled"}]

out[123]=
{Keq - 10000, Kp - 10000, p—> 0, Ks > 1}
Out[124]=
(lf P )st
Keqg s
Ks (l + 2y i)
Ks
Out[125]=
X D 6.93
10
sl
of
4;
2;
H 2 4 6 8 10
L
(*Question 1dx)
In[126]:=
params5 = {Vm-> 2, Keq-» 104, Ks> 1., Kp > 1074, p-> 0};
rate5=Vmxs/Ks* (1-p/s/Keq)/ (1+s/Ks+p/Kp);
In[128]:=
elas = FUllSimplify[s/rate5xD[rate5, s]]
Out[128]=

p Ks (Kp +p)
+

-p+Keqs Ksp+Kp (Ks+s)
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In[129]:=

Plot[elas /. params5, {s, 0, 50}, PlotRange » {All, {0, 1}}]
out[129]=

101

0.8

06l

04

02l

0 10 20 30 20 50

In[130]:=

(*Question 2ax)

params7 = {Vm-» 2, Keq » 106, s65->1., p05->1, p-> 0}

rate7 =

Vm+xs/sO5% (1-p/s/Keq) » (s/s@5+p/pO5)*(n-1)/(1+ (s/sO5+p/p0o5)~ n)

1p = Manipulate[Plot[rate7 /. n > x /. params7, {s, 0., 5}, PlotRange » {0, 2}],

{x, 1., 4, Appearance - "Labeled"}]

out[130]=

{Vm-> 2, Keq > 1000000, s@5->1., p05->1, p-> 0}
out[131]=

-1+
(1— P ) s (J1—+ Ji» " vm
Keq s poO5 s05
(1+ (L N i) ) s05
poO5 s05

out[132]=

0.5

(*Question 2aix)
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In[133]:=
params8 = {Vm-> 2, Keq » 10*6, s65->1., p05->1, p-> 0};
rate8 =
Vmxs /sO5x (1-p/s/Keq) * (s/s@5+p/p05)A(n-1)/(1+ (s/sO05+p/pO5)~ n);
In[135]:=
elas=s/rate8+D[rate8, s] /. n-> 4
Out[135]=
P P S 2 p P s 6
P s \* 3(1_Keq5)s(ﬁ+$) vm 4(1_Keq3)s(@+$) vm
1+ + s05 p - "
po5 sO05 P s 2 P s 2
(1+(p05+505) )sos (1+(p05 SOS) ) 05
p p s \3 p s \3
(- i) (hs = ses) v P (o5 * 5] Um /
+
p s \4 p s \4
(1+(@+%))sos Keqs(l+(ﬁ+%))505
p p s )3
([l— + Vm
Keqg s po5 sO5
In[136]:=
Plot[elas /. params8, {s, 0, 10}, PlotRange » All]
Out[136]=

+



Out[138]=

Out[139]=

out[141]=

out[142]=

In[«]:=
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(*Question 2biAx)
params9 = {Vm-> 2, Keq-»> 104, s05- 1.,
pO5 - 1024, p>1, s->1, n> 4, alpha-» 10"-4, x05 - 1};
rate9 =Vmxs/s05% (1L-p/s/Keq) » (s/s05+p/pO5)*(n-1)/
(((1+ (xx/x05)~An) / (1+alphax (xx/x05)2n)) + (s/s65+p/pb5)An)
Plot[rate9 /. params9, {xx, 0, 5}, PlotRange » All]

1o ) s (2e ) "

Keq s po5 s05
n 1+ ()"
s05 (L N i) + %
poe5 s05 l+alpha <E)

(*Question 2biBx)
paramsl0 = {Vm-> 2, Keq» 1074, s05-> 1.,
pO5 - 10"4, p>1, s> 1, n> 4, alpha-» 1024, x05 - 1};
ratel@ =Vmxs/s05% (1-p/s/Keq) * (s/s05+p/pO5)*r(n-1)/
(((1+ (xx/x05)~2n) / (1+alphax (xx/x05)7n)) + (s/s65+p/pb5)~An)
Plot[ratel0® /. paramsl1l0, {xx, 0, 5}, PlotRange » All]

-1+n
(1— P )s(i+i) Vm
Keq s poO5 s05

n l+(1i)n
s05 (L + i) el
pes s05 l+alpha <E)

20

(*Question 3x)
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inig7l:= datal = Import[NotebookDirectory[] <> "s0.5mM.csv"]};
data2 = Import[NotebookDirectory[] <> "s4mM.csv"];
data3 = Import[NotebookDirectory[] <> "s8mM.csv"];
data4 = Import[NotebookDirectory[] <> "s12mM.csv"];
data5 = Import[NotebookDirectory[] <> "sl6mM.csv"];

data6 = Import[NotebookDirectory[] <> "s20mM.csv"];
data7 = Import[NotebookDirectory[] <> "s24mM.csv"];
data8 = Import[NotebookDirectory[] <> "s36mM.csv"];

data = dataAll =
Join[{datal}, {data2}, {data3}, {data4}, {data5}, {data6}, {data7}, {data8}];

infosl:= ListPlot[dataAll]

Oout[96]=

1.0 .
® [ ]
. [ ]
0.8 i . .
“ °
o ]
[ ]
06 . .
8 [ ]
0.4 . o .
$
H °
0.2 ' . . .
: ] [ ] [ ]
L ey R N T R
f 02 0.4 06 0.8 1.0

inje7:= ListLinePlot[dataAll]

out[97]=




In[103]:=

out[103]=

out[104]=

Out[105]=

Out[106]=

out[107]=

out[108]=

out[109]=

Out[110]=

In[112]:=

Oout[112]=

1ml = NonlinearModelFit[data[1],
1m2 = NonlinearModelFit[data[2],
1m3 = NonlinearModelFit[data[3],
1m4 = NonlinearModelFit[data[4],
1m5 = NonlinearModelFit[data[5],
1m6 = NonlinearModelFit[data[6],
1m7 = NonlinearModelFit[data[7],
1m8 = NonlinearModelFit[data[8],

FittedModel[ 0.0049 +0.126 x ]
FittedModel[ 0.00599 +0.57 x ]
F-ittedModel[ —0.0149 + 0.851x }
FittedModel[ 0.0259 +0.873 x }
FittedModel[ -0.00967 +0.988 x }
FittedModel[ —0.00674 +1.01x }
FittedModel[ 0.0169 +1.04 x ]

FittedModel [ —0.000546 +1.05 x ]

m X

m X

m X

mX

m X

m X

m X

m X

{m,
{m,
{m,
{m,
{m,
{m,
{m,
{m,

cl,
c},
cl,
cl,
c},
c},
cl,
cl,

x]
x]
X]
x]
x]
x]
x]

X]
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Plot[Evaluate[{lml[x], lm2[x], lm3[x], Im4[x], m5[x], Im6[x], m7[x], Im8[x]}],

{x, 0, 100}]
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In[113]:=
ratelist =
{{0.5, m /. lm1l["BestFitParameters"]}, {4, m /. lm2["BestFitParameters"]},
{8, m/. lm3["BestFitParameters"]}, {12, m /. lm4["BestFitParameters"]},
{16, m /. lm5["BestFitParameters"]}, {20, m /. lm6["BestFitParameters"]},
{24, m /. lm7["BestFitParameters"]}, {36, m /. lm8["BestFitParameters"]}}
out[113]=
{{0.5, 0.125731}, {4, 0.569776}, {8, 0.85089}, {12, 0.872682},
{16, 0.987883}, {20, 1.01383}, {24, 1.03693}, {36, 1.05351}}
In[114]:=
1p = ListPlot[ratelist, Frame -» True, FrameLabel -» {"s", "rate'"}]
out[114]=
Fi | o |
1.0 . . ¢ i
0.8 ‘ g
o 06 .
04l 7
0.2F ]
0.0k ‘ ]
0 5 10 15 20 25 30 35
S
In[115]:=
nlm = NonlinearModelFit[ratelist, {sxvmax/ (Ks +s)}, {Ks, vmax}, s]
Out[115]=
. 1.2s
F'|ttedMode'L[ o ]
In[116]:=
nlm["BestFitParameters"]
out[116]=
{Ks > 4.00731, vmax - 1.20398}
In[117]:=
nlm["ParameterTable"]
out[117]=

Estimate Standard Error t-Statistic P-Value
Ks 4.00731 0.476382 8.41197 0.000153829
vmax | 1.20398 0.0333483 36.1033 3.01154x1078



In[120]:=

out[120]=

In[121]:=

out[121]=

solp = Plot[nlm[s], {s, 0, 36}, PlotStyle » Green]
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Show[solp, 1lp]
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