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LAMPIRAN A

HASIL PERHITUNGAN TEORIHMO UNTUK MOLEKUL FENOLFTALRIN
DENGANK,=09DANh=2

A L Fenolftalein pada suasana asam

Perhitungan nntuk mendapatkan panjang gelombang makeimum ( AE = Eyypo— Enomo )

a.1l. A maksimum kromofor I & II fenolftalein

- B e y— . . —_

[x+2 09 00 0 0 0] [ 1

0.9 x 1 ¢ 001 -1

0 1 x 1000 - 2.6944640949536562796

0 0 1 x 1 0 0fsolve,r> |-1.6003167254356062814
6 0 1 x 10 - .B448343063285823526
00 DO 1 x 1 1.0518727015330546485

© 1 0001 x| 2.0877424251847922646 |

5.626 16~ . J.gec-3-107 . prn - 6.022 .10 &

(~.745 = 1) - 75390 -4.18 .-J—l= 5ec lm"l solve, 1 —» 217.684738 mm
mo

a.2, Fungsi gelombang kromofor I & 11 fenolftalein

Y = 0.788¢ + 0.480¢; + 0.23245 + 0.12644 + 0.0974s + 0.12645 + 0.2324,
ya = 0.113¢, + 0.458%; +0.4124¢3 + 038544 + 0.376¢s + 0.385¢ + 0.4124;7
w3 =0.431; + 0.090@ +0.297¢3 + 0.44044 + 0.49245 + 0.44045 -+ 0.2974;
Wa = Ody + Oifz = 0.5000 - 0,500 + Odhs + 0,500 + 0.500;

Ws = 0.384dy - 0.477¢s - 0.3724_13 T 0.19704 + 0.5209s + 0.1974s - 0.3724y
Ws = Oy + Odha + 0.5003 ~ 0.500¢ + Os + 0.500¢; - 0.5004;

yr = -0.1834; + 0.56945 - 0.2243 - 0.321¢a + 0.5804s - 0.321 s - 0.2241




2.3,

Indeks kereaktifan

Kerapatan elektron

P,™2:(0,788 -0.48) + 2-(0.113 -0.458 ) + 2. 0.431 -0.09) + 2:(0) ~* P ,™.937568

e —

;=2 (0.788 )% + 2.(0.48) % + 2.(0.232)% + 2.(0.126 ) 2 > q,=1.842088

;=2 (0.113)% + 2-(0.458 )% + 2.(0.412) + 2.(0.385 )% ~> g;=1.081004

;=2 (0.431)% + 2€0.09) % 4 2.(0.297 )% 4. 2.(0.44)* > ¢,=.95134
a2 2 2 2y

=2 (02 2:(0)% + 2(-0.5)* + 2:(-0.5)* > ¢=1.0

qg=2 (0.384 )% + 2.(-0477) * 4 2(-0.372) 21 2.(0.197 )% > g;=1.104356

=2 ()% +2:(0)% +2:(0.5)% + 2(-0.5)* > g=1.0

4=2 (-0.183)% + 2:(0.569 ) % + 2.(-0.274) * 4+ 2.(-0.321 ) * = ,=1.070734

Orde ikatan

Pyy=2:(0.232 :0.48) + 2:(0.412 0,458 ) + 2.(0.207 :0.09) + 2:(0:- 0.5) ~> P, =.653572
Pyy=2:(0.232 :048) + 2-(0.412 -0.458) + 2:(0.297 0.09) + 2-(0-0.5) —> P, =.653572
Py,=2:(0.232 10,126 ) + 2:(0.412 0.385 ) + 2.(0.297 :0.44) + 2:(- 0.5~ 0.5) ~ P, =1,137064
P4s™2:(0.097 10,126 ) + 2:(0.376 0.385) 1+ 2( 0,492 0.44) -+ 2:(0+- 0.5) ~> P, #,746924
Pgs=2:(0.097 -0.126) + 2:(0.376 0,385 ) 4 2:(0.492 0,44 + 2-(0-0,5) —> P, 746924

P™2:(0232:0.126) + 2:(0.412 0.385) + 2-(0.297 0.44) + 2:(0.5:0.5) ~> P ,™1,137064

Valensi bebas

Fy=~3 - 937568 polve ,F; — 7044828075688772935
F,=Al3 - 937568 — 0653572 - 0.653572 solve ,F, —>-.5126611924311227065
Fy=A3 - 0.653572 - 1137064 solve B, —>-.058585192431122706500 |
F,=n(3 — 746924 ~ 1137064 solve ,F, —-.1519371924311227065

Fyn[3 - 746924 ~ 746924 solve ,F, — 2382028075688772935 1

Bgmal3 - 746924 — 1137064 solve B, —>-.1519371924311227065

B= E~.653572 ~ 1137064 solve B, - -.058585192431122706500

~




b.1. A maksimum lromofor IIT fenolflalein

x 100010 o 1 ]
1x1000 0 0 -1
61x1000 0 -2.6469845868146363748
001 x10 0 ¢ |laolve,x—> |-18125324870039759652
6001x10 0 ~1.1737583044947627072
10001 x 1 0 .59202222113183780315
600001 x 09 1.2890562807039950215
00000009 x+2) 2.1521968764775422225 |
6.626 10" 7 qee 310" .om 6,022 102
(-1~ 59202 ) - 75300 -4.18 ._I]_= see ';“0‘ solve ,3—>238.602 om
mo

b.2. Fungsi gelombang kromofor 11

y1=0.162¢ 1 + 0.0984 4. 0.084 5+ 0.0984 ;4 0.1624 5+ 0.3014 o+ 0.4184 ,+ 0.81 4 5

wo=-0.372¢ ;- 0.3725§ - 03724 5- 03724 4~ 0.3724 5~ 03724 4- 04,4+ 041344

yg=-0.403 4, +0.345 ¢, 0.3274 54 0.345¢ ,~ 0.403¢ 5105064 ;- 0.264 ¢+ 0.0584

¥4~ 0.0834 1~ 0.3584 5+ 0.559 ;- 0.358y , - 0.0B3y .+ 0.4674 ;- 04414 ,40.12¢ 4

ys=-0.3544 |- 0038 ¢ ,+ 0.3724 ;- 0.0384 ;- 0.364 4 5+ 0.1144 ,+ 0.7054 ,- 0.2694 ¢

ve=0.183 ¢ ;+0.321§,+0.555¢ 5+ 0.3214 ,- 0.183¢ 5~ 0.533 4 5- 0.2514,+ 0.2694

yo=0.54 =054~ 0434054 ,4-0545-0¢5-04,+044

yg= 05914059404 3-054,-0535+09,+04,+04g4




.3, Indeks kereaktifan

- Kerapatan elektron

q,=2 (0.162)% + 2 (0.098) + 2 (0.08)% + 2 (0.098)° > qy=.103704

ap=2 (-0372)% + 2 (-0372)% + 2 (-0372)% + 2 (-0372)% = q,=1.107072
aye2 (-0403)° + 2 (0.345)% + 2 (<0327 + 2 (0.345)% > q,=1.014776
=2 (-0.083)° + 2 (-0358)% + 2 (0.55)% + 2 (-0.358)% > q=1.131434
as=2 (-0364)% + 2 (-0.038)% + 2 (0372)% + 2 (-0.038)% > g5=547536
gs=2 (-0.183)% + 2 (0.320)% + 2 (0.555)% + 2 (0.321)* + 5= 1.095192
4r=2 (05)2 4 2 (-05)? 4 2 ()% + 2 (0.5)% > ¢=15

ag=2 (-0.5)% + 2 (0.5)% 4 2 (0)% + 2 (0.5)% > gg=15

- Orde ikatan

Pyp=2 (0.162:0.098) + 2 (-0.372--0.372) -+ 2 (~0.403-0.345) + 2 (-0.083--0.358) — P, = 089878
Pigx2 (0.162:0.301) + 2 (-0.372:-0.372) + 2 (-0.403-0.506) + 2 (-0.083-0.467) - P, ¢m- 111066
Pyp=2 (0.08-0.098) + 2 (-0.372:-0.372) + 2 (-0.372:0.345) + 2 (-0.358-0.358) —> Pym 252006
Pyy=2 (0.08-0.098) + 2 (-0372:-0.372) + 2 (-0.372-0.345) + 2 (-0.358--0.358) —> Py, m 292006
Pys=2 (0.162:0.098) + 2 (-0.372:-0.372) + 2 (-0.403-0.345) + 2 (-0.083--0.358) ~> P4=.089878
Pyye2 (0.418-0.098) + 2 (0--0.372) + 2 (-0.264-0.345) + 2 (-0.441--0.358) —+ P, = 215524
Psg=2 (0.162:0301) + 2 (-0.372:-0.372) + 2 (-0.403.0.506) + 2 (-0.083-0.467) > P - 111066
Proe2 (0.418-0.81) + 2 (0-0.413) + 2 (-0.264-0.058) + 2 (-0.441-0.12) - Pgem 540696

- Valensi hebas

F =3 - 089878 - -.111066 solve,F, — 1.7532388075688772935
Fo=.f3 - 089878 - 292096 solve T, -> 1.3500768075688772035
Fymo3 - 292096 - 252096 sotve F; -> 1.1478588075688772935
Fymq3 - 292096 - 089878 sobve F, - 1.3500768075688772935
Fy=af3 - - 111066 - 089878 solve,Fy ~> 1.7532388075688772935
Fymaf3 - - 111066 - -.111066 solve Fg > 1.9541820075688772935
Fymo3 - 215524 - 540696 solve F, — 9758308075688772935

Fymf3 ~ 540696 solve, Fg ~» 1.1913548075688772935




A.2. Yenolftalein dalam smasana basa ( kromofor])

a.1. A maksimum

x+2 02 0D ONDOOO0DDOO0ONNOD D o | [ 3.6265906458769951894
09 % 10001 00000ODNH D D - 2.1705686402092637527
1 ¥10D80000DONDL B D - 2, 1705686402092637527

0 0 1z 106000000 ND D B O - 1.62E3791127181430161
n Dotz 0D 00 0 ) - 1.25981056G33758020204
0 0 001z1000000®0 0 @ - 1.2598105633758029294
9 1 D O0O01x0O00O0O0DO0O 9 0 - 662268919047 13808389
0 0 00100x100000 o 0 qolve = . 15793840724625132514
0 0 ©00D0O01x10060T1 0 0 37087716344618915957
0O 0 0000DD1x100D0 O 0 66226891904713808389
0 0 0NMO0ODOODIX1ODN0 O B 1.0149808153902353522
6 0 DODODOOO®1lx 1D U O 1.0149808153902353822
9 ¢ 60000 ODEH1Ix LI D O 1.2252524440286557580
0 0 00000010001 zx% 1 0 1.6985296833538622835
0 0 00DO0OODODOODODOT1 x 09 1.6985206833538622835
L0 0 0 000000 00D NG X42) | 2.514881053501343067

6.626 10" 3 gec 3.16" .om 6,022 107

[- 1579384072462 ~ 3708771634461 ). 75390 -4.18 S .= re¢ -mol

mol A

golve 718.322017159’7{2590504 m

a.2. Fangsi gelombang

Wi = 0.063¢, +0.124¢; + 0.181¢3 + 0.231¢ + 0.274¢s +0.307ds + 0.3304; + 0.342¢5
+ 0.342¢9 + 0.33¢5p + 0.307¢y; + 0.274¢y; + 0.231y3 + 0.181dya + 0.124¢ys
+0.063 ¢

Y2 = 0.124¢; + 0.231¢; + 0.307¢; + 0.342d4+ 0.330¢s +0.274¢ + 0.181dy + 0.064¢5
+0.062¢g - 0.181d0 ~ 0.273¢1; - 0.330¢yz - 0.342dy3 + 0.307¢14 - 0.232¢y5 -
0.125d1s

W3 =0.182¢; +0.308¢; + 0.341¢; + 0.273¢41 0.123¢s - 0.064¢; - 0.231¢7 - 0.330¢s -
0.330¢ ~ 0.232¢y9 - 0.064¢y + 0.120¢;; + 0.273¢y3 - 0.341914 - 0.308¢;5 +
0.182¢14




Wi = 0.231¢; + 0.342¢; + 0.27443 + 0.064¢4 - 0.180¢;5 - 0.330¢5 + 0.307¢7 - 0.125¢5 +
0.123¢9 + 0.306¢y0 + 0.330¢y; + 0.182¢n3 - 0.061dy3 -+ 0.273¢nq - 0.342¢y5 -
023341 |

s = 0.2744; + 0.330¢; + 0.124¢; - 0.180d, - 0.341ds - 0.232¢¢ + 0.062¢7 + 0.306¢q +
0.308¢9 + 0.065¢;0 - 0.230¢1; - 0.342012 - 0.182¢y3 + 0.122¢14 + 0.329¢15 +
0.275s

ws = 0.307¢; +0.274¢, - 0.064¢3 - 0.330¢4 - 0.232¢5 +0.123¢s + 0.341dy+ 0.182¢g -
0.179s - 0.342¢10 - 0.12663 + 0.229¢12 + 0.331¢13 + 0.066¢;4 - 0.2724;5 -0.308

Wy =0.330 ¢+ 0,181, + 0.231ds + 0.307d4 + 0.062¢s +0.341ds + 0.125¢; + 0.273¢s
- 0.275¢s + 0.122¢10 + 0.342¢1; - 0.066¢i2 - 0.30653 - 0.233¢14 + 0.1780;s
+0.331 46 |

yie = 0.342 1+ 0.064d2 - 0.33043 - 0.125¢4+ 0.308¢s + 0.182¢¢ -+ 0.273¢7 + 0.223¢5
+0.229%9 + 0.275010 - 0.1781; + 0.308¢12 + 0.122¢y3 + 0.331y4 - 0.059¢y5 -
0.3424;¢

o = 0.342¢; + 0.062¢; - 0.330¢; + 0.123¢4 + 0.308¢s - 0.179¢s + 0.275¢; + 0.229¢3
+0.233¢9 + 0.272¢10 + 0.183¢); + 0.305¢17 + 0.1270;3 - 0.239¢14 - 0.067dys +
0.341 ¢

Wio = 0.330¢; - 0.180¢; - 0.23265 + 0.30604 + 0.065¢s - 0.342¢s + 0.122¢7 - 0.275¢g
- 0.2724w - 0.27d10 + 0341y - 0.059¢;2 - 0309913 + 0.22814 + 0.185¢y5 -
0.238¢y6

iy =0.2749) - 0.2734; - 0.064¢; + 0.330¢, - 0.230¢s -0.126¢s + 0.342¢7 - 0.178¢; -
0.183dy + 0.3d1dy5 + 0.12¢;; - 0.234dyz + 0.3299;3 « 0.058%14 - 0.277;5 +
0.30445

wiz = 0.2314, - 0.3300; + 0.123d + 0.182¢4 - 0.34265 + 0.2290 + 0.066¢7 + 0.308¢5
+ 0,305¢9 ~ 0.059¢10 - 0.234¢1 + 0341412 - 0.176dy3 - 0.129¢14 + 0.331dys -
0.270015

Wiz = 0.231¢) - 0.342¢; + 0.273¢3 - 0.061¢s - 0.182¢s5 + 0.331¢s - 0.306¢, + 0.121¢s
+ 0.127¢9 - 0.30910 + 0.329¢y; - 0.176¢12 - 0.068dy3 + 0.277¢14 - 0.341¢y5 +
0.226d1 |




Wia=0.182¢; - 0.307¢; + 0.341¢3 - 0.273¢4 + 0.122¢5 + 0.066¢5 - 0.233¢; + 0.33 145 -
0.3294)9 + 0.2284}10 - 0058¢0u - 0.129¢|3 - 0.277¢'l3 - 0342¢[4 + 0304¢15 -
0.1744;

Wis = 0,124, - 0.232¢; + 0.308¢; - 0.342¢4 + 0.329¢s - 0.27245 + 0.1784y - 0.059¢ -

0.067¢s + 0.185s0 - 0.277dy; + 0.331¢y; - 0.34113 + 0.30ddys - 0.226¢;5 +
0.11 71 |

wie = 0.063¢; - 0.125¢2 + 018263 - 0.233s + 0.275¢s - 03085 + 0.33167 - 0.342¢5 +
0.341¢9 - 0.328¢10 + 0.304¢y; - 0.270¢12 + 0.26¢13 - 0.174¢yq + 0.L17¢ys -
0.0550s6 |

;ads Indeks keroaktifan
-a.3.1.Pada Keadaan dasar
- Kerapatan Elektron

Kerapatan Elektron (q) dihitung dengan menggunakan persamaan qunr (»:jr)z
- r b
_ 2 a2 3 7 2 2 2 2
4,720.063)% £ 200.124)% 4 201817 4 2.(0:221)" + 20274 1 203097 4 2 (0.330) # 2-(0.342)” sere, g, > 1001312
0,=2:(0.124) + 2002317 + 20307 + 203427 + 240.330)7 + 2.00.274)° 4 2.00.181) + 2.00.060) sotwe, g, > 1001568
a5=2.(0.180)% + 2:00.308)7 + 2003417 + 2002707 + 240.18)7 » 2.¢-0.054) 1 2¢-0.231) 7+ 2:-0.330)% s0lve, g, > 1.000568
8,22 (023 4 20024207 4. 2.0.274)% 4 2008037 & 24018002 4 2-0330)% + 200301 4 2.¢-0.125) solve,q, ¥ 1001342

% 42.0-0341)% 4 24-0.239)% + 2000645 + 2.(0.306) s0ive, g —>.999178

052 2(0.274)" 4+ 2:(0.330)° + 2.(0.124)% 4 2.(- 0.180)
3g#2(0307)% + 2:00.27) 4 2 (- 0.06)% + 2.0-0.330)% 4 2-¢-0.232)% £ 2001207 4+ 2003417 1 2.(0.182)% solve, g -+ 1.001358
4;72(0.330)" + 2001307 4 2:00230)% 4 2003017 + 2.0082)% + 2030174 2001297 4 2.(0273)% sk, g, > 9991
ag=2(0.342)" + 20,0607 + 2. 0330)% + 2.¢-0.229) + 2-(0.308)% + 201827 + 2.0.273)% + 2.(0.228)7 sckve, g, —> 1000172
4g%2-(0.340)° + 2:00.0623)% + 24-0330)% 1 2:00.123)” # 2(0.308)% 1. 2.¢-0.179)° 4. 2:(0.275) 4 2:(0.229) solve, 3 > 99963058 .

q10=2-(0.330)2 #2:€-0.180)% 1 2.:0.232)% 4 2-(0.306)% 4 2-00.065) 4 2:-0.342)% 4 20012597 4 2- 0.275)° nche, g, > 1002398

2

Iqlo
8, 20274 + 2027317 4 2.(-0.064)7 + 2.00.330)7 4 2.-0238)% 4 2.-0.186)% 1 20.342)% 4 2.¢-0178) solve gy, > 1.004978

2

q12=2-(0.231]2 £ 20-0.3309% 4 2.0.109)% 4 200180 4. 2.¢- 0,3423% # 2.00.220)% 4 2.00.068)% 4 2.00.302)% sotve, q ., > 1.002512

2
oA 2 2 oy 2 oz 2 2 2 z L 2
..qwﬂz-L-O..?'i?.) +.2-(0.231) +2:00.273)7 4 2(-0.062)7 + 2:0-0.1B2) " 4 2.(0.33D) 7 + 2-(-0.306) "+ 2-(0.121) ln]‘n,qlg 99932
q14=2-(0.182]2 + 2*(‘0.307)21- 2'(0_._341}2-1- 2'(0.273):!+2-(0.122)2+ 2-(0.06'5)24- (- 0.233)24- 2_(0‘3313‘6 ll!l\n,q14 - 1.00254%
qls-Z-(O.ud)‘z + 2-(—0.232)2 + 2'(0.308}24- 2(- 0.342)2 + 2-(0.329)2 +2-(- 0.273)2 + 2-(0.18)2 + 2-(9.06'}2 mha’q” —>.999596

qwuz'(o.oazyz # 24-0.125)% 4 2001827 + 2.¢-0.239)% & 2.0.275)% 4 2.-0.308)% 4+ 2 (0.331)° 4 200.242)% sotve, a5 " 1.008042
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BESILN = 2 - (22 0-80E0N T + (€L20-T90°0) T+ (TBIGTET 0} + (BOEBIPE 032 +{$T1 0 ~DB1 017 + (06£ 0 ~£21 )T + (3800 0EEG)T + (TR D170 ) £=25 2

zeeLs =t o o (€810 €0 )T HUPEWEII0I T+ (€210 IpE0d T+ (ZE20-200°007 + (0SE0-L0S°C -7 2 + (P90 L1600 -) 2+ (576 181 63T + {zecrose o) 2=F 2

<

EPL0L T 2 (ZS1°0-80E0)C + (rE0-T90 03T + (ETUOTETO-FT + {TETC-1pE'0-)-T + (0£E0~081 0-)-7 + (490 G ~£210) 2 + (bLT O-0EE 0} + (LosobLeo) ?ﬁ z

PEESEs =" 2 (6T10 BOE0)T + (LOE'0-TI0 03T~ (0E£0-TET 60T + (0810~ 1pE0-0T + (F90'0- 081 03T + (£22°0-S2L 002 + (P 0086 0)-Z + (1620 przorT="".

f'l

0896 = 2 < (STL0-0EE0-)2 + (LOED: €203 T+ (0L 1000 ) T +{0STO-PZL 0T + {PPO0O-PET0)T + (EL20- T2 + (TPE0-L0EQ)-Z + (1£20 1810 ) 2= &
SELIIS =T o (59006427007 + (1210571 0) T + (PLZ0-14£°0)-2 F(OEEDTOC O + Qﬁdé.ﬁ.&.m +(20£'0-162°0-) 7 + (157°0-181°0)-T + (42l 00s6 0 ) 7= 2

Fre7Le =t 2 e (6900 0£E ) T + (181°0-167°0) T +{pL2 096070 -) T+ (0EE'0 PLI'0) T+ (HEO-PL2 00T + (80€°0- 14E'0)T + (1E20-L0E'0)-7 + (521 0181 oyestt

12

PESS8 = g4 (b90°0-THE 0)2 + (181'0-0EC BT + CPLT G 40E0) T & (060 PLT 02 + (THE0-162°0) ¢ + (ROL0-2810) 2 ={1ET0pr10)-T + (P 05506 ) =g

4 . ueptupsiad :mxmgmmcmE vebuap Burgup wempey aplo
{d) ueyey) opuG -
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- Harga valensi

FrtNmaks - N,

Fos=y3 - 0.855 solve,P1 ~> BTT050807568R772935

1

F2= 3~ 0855~ 0672~ 0.541 so!va,P2 . 3359491924311227065

F3= 3 - 0.672~ 0737 solve F,, 5 3230508075688772035

3

Fdﬂ 3 - 0.737~ 0.63% solve F, ~¥ 36205080736488772935

Fjﬂ'\ﬁ ~ 0.633- 0.708 - 0.0715 solve,F,. - .3125508073688772935

5

.Fﬁﬂ 3. 0.7708 - 0.575 lulve,i"s =+ 4490508075638772935

F7= 30541 0373 sulve,F.’ | - .6160508075688772935

FBH 3 - 0.0713 - 0.504 st:llve,I-'3 > 1.1565508075688772935
Fgﬂ'\r - 0.504 ~ 0,553 ~ 0785 sohm,F9 . .2099491924311227065
Fw== 3~ 0.653 ~ 0.575 salve,F 19 > 504050807 368TT2535

F. a3~ 0575~ 0.517 qolve, F

1 —> SAOUS0R0TSERETIZR35

11

Fuﬂa 3~ 0.517 - 0.558 nolve, F ., —> 6570308075625 712935

™1z

-+ S2OOS0BOTSSRETT2035

13

F a3 - 0,558 ~ 0.648 aolve, F o

FM 3-0.648-0.785- 0.654 solcre,FM . 354943192431 1227065

F15= 3-0.654- 0820 solva,FlS ~* 258050807T5522772935

F, a2 - 0320 solve, F, . > 9120502075588772535
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Frzl‘Tn'mi«cs B Ni'

F 3 - 0.850 sk, Ty -» BTH0308075628772535

Fyoaf3 - 0,859 - 0672 - 0,591 solve, T, - 3400491924311227065
Fogmaf3 - 0,673 - 0655 sobs,F 5~ A0405080T5688T12935

Fof3 - 0655 0708 safve,F, - 3650508075535772935

Fmef3 - 0709 - 0,595 - 0.073 sclve,F ;. —> 354050RNT3688772935
Fﬁgv\fi - 0,595 - 0.674 sutwa,Fﬁ ~* AEAVDTORNTIGERTTZHIS

Faf3 - 051 - 0,674 salve,F, — 517050507 5638772935

F =3 - 0.073- 0.596 solve, Fy > 1.0620502075689772935

Fgﬂn 3. 0.596 - 0,633 - 0.654 solve, Fg - 1703491924511227063

F., maf3 ~ 0.653 = 0.673 zolve, F 19 w3 4OSHSOEITS6RRTIZIES

n
‘E-'nﬂ. 3. 0673 0.618 solve,',F“ > 44 1050507 SAZRTT 2925
Fu:wg - 0.618 - 0.639 solve,}?n = ATS050R0THE38T72535

Fl"'|= 1‘3 - 0,659 ~ 0.633 solve, F ., > 45503030T3625712935

13

Fmﬂ 3w 0,638 - 0.657 - 9.654 smve,FM -+ 2169491924 31122T065
Fﬁ=n 3~ 0L65T - 0,718 solve, F 15 3 2PTOSOEUTI6ET T35
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Fr=Nmnks ~ M

FI—‘!\ 3- 0774 solve F, ~> B5805080756R8772935

.) R
Fzmn 30774 - 0735 - Q502 solue,Fz ~P L ATRFAPI92AT 1 22T065
Fgﬂ - 0735 - 425 :cu]vn,F3 I FT2050807 568572035
Fdﬂ I 0.625 - 0492 ssI'm,F‘.l = 41505080 TI6ERTT 0TS

F=ny3 = 0652~ 0635 --0.015 solve,FS =¥ 26050807 5638772935

F =43« 0.629 .. 0.52% solve F

; — S200508075688772035

6
Fo=a{3 - 0.502 - 0.523 sn]qe,FT = BAT0S080TIERETIANRS
F8=' 3--0015-0.528 sobee, F,, = 1.2190508075688772033

F,ﬁ-‘«_.@-— 0.528 - 0.66% - 0.647 solva, F . —*- 1059491924311237065

F mﬂajg-— 0.663 - 0,532 xoles,F, o =™ SITOSOROTIAERTI RG4S

10
E ”mfi - 0532 - 0.542 solea, F n BOROIENTIAE T 2435
Fi =3~ 0542 0.614 solve, F o5 ™ STE0S0RUTSEEETIEGES

-
FH!H-|!3 - Q.614 . 0,537 solva, F 11 = SB1050ENTSBRETT 4955

¥ 14*'1.,5 -~ 0647 - 0716 - 0.537 solve,F o 1879451924 211227065

1M
¥, ju.,f.; = 0.716 - 0.756 solws, F o —> 2600508075684772535

T =03~ 0756 nolve F, . ~* 974050807 5685172935
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- Harga valensi bebas

Fermnkn - Nr

F‘l” 3~ 0759 solve, By = .9730508075688772935

F2= 3~ 0758 = 0.710~ 0430 tolve,l"'z ~>. 1669491924311227065

Fg-—"-'--VE -~ 010~ 0.674 golve F, —> 2480508075628T72935

3

F4=-v6 ~ 0.674 - 0.596 solvs, F , —.4620503075638772935

FS'-'B-,G - 0.596 - 0.596 - . 0.044 suive,FS =¥ 5BA0IGB0TS6RRTT2935

Fﬁz 30596~ 0.582 tolve,Fe ~> 5540508075688772933

Fuma(3 - 6430 - 0.582 solve, Fly —>.7200508075688772935

FB= 3--0.044 - 0.486 -.:olwe,P8 —* 1.2900508075688772935

F9==NG -~ 0486 - 0528 - 0,720 sol\re,F9 =% ..0019491924311237065000
Fm= 3- 0528~ 0.53§ sclve,Fm —* . AT1030807 5688772533

F“=4 3-0533.0.5%0 salvu,F“ = B0P0S0BITSSEETT235

F12==«J§ ~ 0.590 - 0,519 solve, F ., ™ 52305080F5682772935

12

F13=A|E - 0.519~ 0.386 sotve,FB = 6270502075488T12935

F.Mﬂ 3 - 0720~ 0.58% - 0.690 wolve F,, —>-.2669491524311227045

14

F, 23 0.390 — 0.8835 solva, F, . —*.15705080T5682772935

13 13

F‘lﬁ:"‘l; - 0.885 unl-m,l"lls > BATOSOROTS688TT2535
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- Harga valensi bebas

FJ':N’mﬂkS - Nr

Fymf3 - 0750 solva, | =+ 9150508075688772935

1

‘2""\5 -~ 0757 - 0,653 - 0345 sollre,fF2 o 22294919243112287065

Ff«ﬁ— 0.653~ 0.71% solve, F, —>.3510508075688772935

Fd‘—"«-ur.'::i. ~0N8~ 0505 rolve F . —> 4050308075628772935

T3 - 0.573 - 0.509 - - 0.102 sulve,FS —> E5205080T56ERTT2935
FG=J3 ~ 0.573 . 0.53% solve,F o~ 5200502073688772935

F.',ﬂ 3 - 0545~ 0,639 nolvn,F7 —> . 54305080756887729353

Fpmad - -0102 - 0.547 so!vu,PS ~» 1.287050B0 75608772935
I-'g:njg - 6.547 ~ 0,508 - 0,670 scv'm-:,.’r'9 . 0925451924311 2ET06500
I"wﬂ.J‘_.z ~ Q608 .. 0.610 sclva,F 10 T P140508B0TSEERTTARIS

Fl'l:"'g ~ 0.610 = 0.432 solve, B, , —*= S40050E0TISEETI2935

11

P12= 3~ D482 - 0,536 solve,F 12 = T1405080T5683TI2935

F13=A\lg - 0.536 - 0.630 solve T, - 5660508075682 T12925

13
Fo 3 = 06302 0.670 - 0.631 salvo F, —>-.1539491924311227065
Fyg=f3 - 0631~ 0711 solve, F |5 —.390050307 5688772535

Flﬁ=\E - 0.711 golve | F

1Fig =r 1021050807 5638772935




A.3. Fenolftalein dalam suasana basa { Jwomofor1l)

x+2 9% 0 p 00D 0O O 0D 8 0 6 0 ] [ . 2.5%791753
09 % 9 o 0 } 6 0 0 0o 0 0 0O 0D -2.53791753
0 bo% oo 0 0 0 0 0 0 06 0 @ -1.54786166
o 0 1 x 1 0 0 6 0 6 0 0 0 O 0 -1.29938751
0 g o 1 x. 1 o0 L 0 o 0 o 0 0 0 ..804540482
0 ¢ 0 0 I x t p O 0 v & 0 D 9D - 804540832
i) { ¢ 0 0o t x 0 0 0 ¢ 0 0 0 O , - 305652236
0 6 o 0o t 0D 0 x L 0 & 0 G 0 G |lolve x-} 239688323
) c o 6 0 & 0 1t % 1 0 ¢ & 1 0 234688325
0 ¢ ¢ 0 0 0 0 0o 1 x 1 o 0 0 0 1.14028304
0 o 6 6 0 0 5 0 o t x 1 0 & 0 1.14028304
0 5 o o 0 & % 0 0 0 1 = 1.0 I 1.42938751
0 s 0 0 6 0 86 0 O 9 0o P x 1L 90 1.42938751
£ g o0 o0 0 0 @ 0 1 0 H & 1 n O 2.00296816
[ D o ¢ 0 0 & 0 0 0O 0O 0 1 0 0 ®+2 ] | 2.00296016
6.626 10 % -1.see 3107 nm . 6.023 107
(~39565223 - 2346883250 ). -75390 - 4.18 . seg.- ol
mnl A

solve, 4 — 604.28133 nm




LAMPIRAN B

HASIL PERHITUNGAN TEORT MO UNTUK MOLEKUL METIL KUNING

DENGAN Ken=0.7,hy; =2 DAN hy= 1.5

AL Meiil kuning pada snasana hasa

Perhitungan un_iuk me_ndapntkan panjang gelombang maksimum ( AE = ELymo - Exomo )

L]
J

X 1 0 9 0 1 g 0 0 &6 0 0 0 0 0 [ -32.587357
Fox 1 0 c 0 0 0 0 0 0 0 9 0 . 2.088195
01 =z ] 0 0 0 0 o c 0 Q 0 0 3] - 2.088195
0 0 1 % 1 0 n7 0 0 o 0 4] 0 0 0 -1,578666
o 0 0 1 £ 1 [v] [} 1} 0 0 0 9 0 4] -1.578666
I 6 0 0 i x 4} o] 0 0 0 0 0 0 1] -0.901208
00 0 07 ¢ O w4+l 0.7 0 0 0 4] 0 0 o - 0. 271989
o0 0 0 Q ¢ 0 47 ®x+1.% 07 0 0 4] 6 4 Q solve, x - -0.238133
0 0 0 0 ¢ 0 G 07 x t 0 i) [} i} 0.3990919
0 0 0 g o ¢ Y 0 1 %1 v ¢ 0 0 0.6853510
P 0 0 1] n 0 ] a 4] 1 x 1 U i} 0.9012087
0 o 0 4] 0 ¢ v} 1} 9] 0 1 b1 (] 6.7 1.35558%6
L1 B B 0 0 0 0 0 o) D9 l x 1 a] 1.38558%¢4
0 0 0 0 g 0 ] ¢ 1 0 0 0 1 x 7] i.9i62144
L0006 0 0 0 D 0 0 0 0 07 0 0 x+2] | 2.2093624 |
6.62630 " Tsees- 10 nm - 6.024 107
(- 238133-.3990918) -75390 4.18. Do sec: mol
’ mol A

solve, A — 596214358 nm




a.2 Yungsi gelombang

g1= 0.069¢; + 0.1350; + 0.196¢; + 0.2504 + 0.294¢s + 0.327¢s + 0.347¢; +

y2=
W3 =
W4 =

s =

W =
Yy =
Ye =
YWy =
o=
Yy =
W2 =

Wiz =

0.354¢3 + 0.347¢9 + 0.327d10 + 0.294¢1; + 0.250¢n2 + 0.196¢13 + 0.135¢14 +
0.069¢,

0.135¢; + 0.250¢2 + 0.327¢5 + 03544 + 0.327¢s + 0.250¢5 + 013567 + 0dg -
0.135¢9 - 0.250010 - 0.326¢1; - 0.354¢12 - 0.327¢;5 - 0.250¢14 - 0.1358:5
0.19601 +0.327¢; + 0.347¢3 + 0.25004 + 0.069¢s - 0.135p5 - 0.294¢7 - 0.354¢5
- 0.294¢5 - 0136910 + 0.068¢1; + 0.249¢12 + 0.346 413 + 0.32 7614+ 0.198¢; 5
02509, + 0.3540; + 0.2500; + 0y - 0.25405 +0.35405 - 02504, + Odg +
0.249¢5 + 0.354%1g + 0.251¢(1 + 0812 - 0.249¢13 - 0.354¢14 - 0.251 5

0.294¢; + 0.327¢2 + 0.069¢; -+ 0.2509, + 0.347s - 0.1354¢ + 0.195¢, +
0.3540g + 0.198¢5 - 0.134¢55 - 0.346d1; - 0.251¢s2 + 0.067;3 + 0.326614 +
0.295¢15

0.327¢; + 0.250¢7 - 0.13505 + 0.354 ¢4 + 0.135¢5 +0.249¢; + 0.327¢; + Ot -
0.326¢s - 0.251¢10 + 0.133¢1; + 0.354¢;; + 0.1380y3 - 0.2480;4 - 0.3284;5
0.347¢; +0.136¢; - 0.2944; - 0.251¢4+ 0.195¢5 + 0.327¢% - 0.067d; - 0.354¢5
- 0.32605 - 0.251¢10 + 0.133¢y +0.354¢12 + 0.13813 - 0.248¢,4 - 0.3284y5
0.354¢y + 0d; - 0.354¢3 + 04+ 0.354¢; + Ods - 0.354¢; + O + 0.354dg - Odhyo
- 0.354¢u; + 0613 + 0.354(y3 - Oy - 0.354dys

0.347¢; - 0.135¢; - 029445 + 0.249¢, + 0.198s + 0.326¢ - 0.069¢; + 0.354dg

 ~ 0.066 - 0.3286q + 0.194¢y; + 0.253612 - 0.292¢3 - 0.139¢4 ~ 0.346¢15
0.327¢; ~ 0.250d; - 0.1364; + 0.3540, - 0.1344;5 - 0.250¢s + 0.326¢; - Os -

0.328¢5 + 0.247dg + 0.135¢;, - 0.358¢y3 +0.131¢13 + 0.250¢14 - 0.325¢;5
0.294; - 0.3260 + 0.068¢3 + 0.250p4 ~ 034645+ 0.133¢ + 0.196¢; - 0.354d5
+0.196d% + 0.135¢10 - 0.3486y1 + 0.50¢;12 + 0.069¢,3 - 0.329¢14 +0.294dy5
0.250¢; - 0.354¢; + 0.294¢s - O - 0.251¢s + 0.354¢s - 0.248¢7 - Opg +
0.253¢5 - 0.35410 + 0.247¢yy + 0.005¢12 - 0.254¢;3 + 0.354¢14 - 0.245¢ss
0.197d; - 0.327%2 + 0.3460s - 0.2494 + 0.067s + 0.1384s - 0.29687 + 0.350¢5
- 0.292¢9 + 0.131d1o + 0.074¢11 - 0.254¢y2 + 0.348¢;3 - 0.324¢14 + 0.191¢ss

yig = 0.136¢; - 0.251¢y + 0.327¢3 - 035404 + 0.3260s - 0.248¢s + 0.132¢7 - Odg -

Wis =

0.139¢s + 0.253¢10 - 0.329¢;; + 0.354¢y3 - 0.324¢;3 + 0.245¢14 - 0.128¢;5
0.069¢; - 0.136d + 0.198¢5 - 0.251¢ + 0.295¢s - 032805 + 0.347d; - 0.354d5
+ 0,346 - 0.325¢10 + 0.291¢11 - 0.254612 + 0.19163 - 0.128614 + 0.061y5
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- Harga valensi bebas
FrﬂNmukx - Nr

r,=J§ - 0.841 - 0.547 solve Fy — .3440508075688772935

an.f?—, - 0.841 - 0.518 solve ,F, -> 3720508075688772935 |

F;:JS - 0.518 - 0.539 solve Fp = 6250508075688772935

I?4=_J5 - 0.589 - 0.584 ~ 0.485 solve,F, -+ .074050807568877293500
Fs=03 - 0.583 - 0.485 solve F5 - 6640508075688772933

1?,3=.E - 0.547 - 0.671 solve ,F, -> .5140508075688772935

F.F..]E - 0.485 - 0.63 solve F; -> 6130508075688772935

Fsaﬁ - 0.634 - 0.819 solve Fg — .2?96508075683772935

Fga.ﬁ ~ 0.497 - 0.629 ~ 0.819 solve,F, > - 2120491924311227065
Fyg=3 - 0497 - 0.474 solve Fio - .7610308075638772935

Fy =43 - 0474 - 0.774 solve Fyy - 4840508075688772935
Fizzf - 0.774 - 0.663 - 0.841 solve ¥y, - -.5459491924311227065
Flgmfa_ - 0.663 - 0.525 solve Fy5 - S440508075638772935
Fyg=43 ~ 0.525 - 0.629 solve Fy, > .STRDS08075688772935

ras”d’-— - 0.841 solve,Fy; -~ .891050B075688772935




B.2. Metil kuning pada snasana asam

Perhitungan untuk mendapatkan panjang geldmbang maksimum ( AE = Erymo — Exomo )

acd A maksimum

P
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(-.A19847021020080]

i

ya

fe- T B ]

0 0 0
0 0 0
n n 0
0.7 n o
n 0 5
)] 0 o
r+ L5 07 ¢
67 x4+ 15 07
n 0.7 ¥,
1} 0 1
0 0 o
I} 1 )]
3 0 0
0 0 ]

(4074699147 1307

’] -

iy o0

P
G40

90

75300 1B i

golve ¥ —

T
mal

6.626 10" M1 zec 310" o 6,622 102

|
!
j
|
5
‘x
|
i
|
L

. 2.2341053712318578371

- 2.1963919982533006419
-2 1063919982533006419
- 1.1879138523511852661
- 1.18792138523511852661
- BAR14078872266323477
- AD847921020980159319
L04074699141130714908

P.0A074699141130714908

B3S1ANTEBTIZ05323477
1.1062050746 158609955
1ING2050746 158600955
2.0720638413230464216
2.07206304)13200464216

f0¢ anol

golve 4 FNAA45365285156662516
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-fum




a2 fungsi gelombang

Wi =

Wy =

W=

ys =

Ys =

Yy =

W=

WYy =

Yo =

Wy =

W2 =

Yi3=

0.051¢; + 0.068¢; + 0.131¢s + 0.282¢4 + 0.13145 +0.0685 + 0.612¢; +
0.612¢g + 0.282¢5 + 0.13 110 + 0.0680y; + 0.051¢y2 + 0.068¢y3 + 0.13 114
0.267¢; +0.273¢2 + 0.29¢5 + 0.3214 + 0.29¢s - 0.273¢s + 0.094 ¢ - 0.094 4
- 0.321d% - 0.290¢;0 + 0.2730y) - 0.267¢12 + 0.273¢y3 - 0.290 14

-0.2761 + 0.279¢; + 0.291¢3 - 0.309¢4 + 0.291s + 0.27%5 - 0.0574; -
0.057¢5 - 0.30949 + 0.291d10 -+ 0.279%¢y; ~ 0.276¢12 + 0.279¢y3 + 0,291 ¢ 4

0.237¢; + 0.248¢; + 0.284¢s + 0.346¢4 + 0.284¢s + 0.248¢; - 0.198¢; +

0.198¢s + 0.346 ¢ + 0.28450 + 0.248¢y; + 02371 + 0.248by3 + 0.284014
0.327¢; + 0.305¢; + 0.241d3 + 0.145(4 + 0.241¢5 + 0.305¢¢ + 0.265¢; +
0.2650g + 0.145¢g + 0.241y0 + 0.305dy; + 0.327¢s2 + 0.305ds3 + 0.24 14
0.2720; + 0.060d; - 0.24581+ 0.168¢, - 0.245¢; + 0.066s -+ 0.524; - 0.524g +
0.16809 + 0.2456y0 + 0.064y; +0.272¢1 +0.060¢y3+0.245¢,4

~0.367¢y - 0.243¢; + 0.045¢; + 0.303¢4 + 0.045¢s - 0.243¢ + 0.388¢; +
0.388 g - 0.303dy + 0.045¢y0 + 0.243dy; + 0.367¢;12 + 0.243 3 + 0.045¢,4
0.383¢; + 0.164¢; - 0.242¢5 - 0.372¢ - 0.242¢5 + 0.164d5 + 0.207d; + 0.207¢g
- 0.354¢g - 0.372610 - 0.242¢y; + 0.164¢y7 + 0.383¢;3 + 0.1640,4 |
0.405¢; - 0.226¢; - 0.152¢3 + 0.3960, - 0.152¢5 - 0.226¢5 - 0.174¢; + 0.174¢4
- 0.3960 + 0.152¢10 + 0.22691; - 0.405¢12 -+ 0.226dy3+ 0.152014

0.4094; - 0.218¢; - 0.1786; + 0.407¢4 - 0.178s - 0.218t5 - 0.0974; - 0.097¢
+ 04079 - 0.178610 - 0.2186y; + 0.409¢;2 - 0.2186,3 - 0.178%14

0d; + 0.360; + 0.3604; + 04 - 0.360¢;5 - 0.360ps + Ody + Odg + Oty +
0.005¢0 + 0.005¢;; + Odhyz - 0.005¢13 - 0.005¢4

0y - 0.351¢; - 0.351¢3 + 04 + 0.351s + 0.351dhs + Oy + O+ Odpo + 0.01d ¢y
+0.014¢y1 + Oy - 00143 - 0.014¢y 4

0y + 0.355¢; + 0.355¢; + O + 0.355¢s + 0.355¢5 + Oty + Odg - O +
0.005 10 - 0.00561; - 012 +0.005¢13 - 0.005b4

Wi = 0¢1 + 0.361¢n +0.3613 - 0+ 0.361¢s + 0.361d5 - 0y + Odg + Oy + 0.004¢10

- 0.004¢y; + 0y + 0.004dy3 - 0.0046, 4
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- Harga valensi bebas
Frzﬁmaks - Nr

Fymad - 0.527 - 0.527 solve,Fy - .6780508075688772935
Fymyf3 - 0.527 - 0.575 solve Fy > 6300508075688772935

Fym3 - 0.575 - 0651 solve, F5 - .5060502075688772935

F =3 - 0.651 - 0.566 - 0.651 selve ¥, -> - 1359491924311227065
 Fgm3 - 0,651~ 0.575 solve,F5 — 5060508075688772935

Fgma3 - 0.527 - 0.575 sobve,F - .6300508075688772935
Foma3 - 0.566 - 0.560 solve, F; — 6060508075688772935

Fgm - 0.560 - 0.526 solve, Fy —» .6480508075688772935
Fomf3 - 0.443 - 0.443 - 0.524 solve, Fy > 3220508075688772935
Fygma3 - 0443 - 0634 solve Fyq — 6550508075688772935
Fyy=3 = 0.575 - 0.461 solve,Fy, > 6960508075688772935
Fip=af3 - 0527 - 0.527 solve,Fy, -+ .6790308075688772935

Fygm3 - 0.527 ~0.360 solve Fyy ~ 8450508075688772935

Fra=n3 - 0.360 - 0.443 solve F i, - 9290508075688772935
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F =N — Ny

Ty - 0.500 - 0.500 solve,Fy — 7320508075638772935
Fy=$ - 0.500 ~ 0.546 solve F, > 6360508075688772935
Fye P - 0.546 - 0.728 solve,Fy - ASB050807568877293

Fymf3 ~ 0.728 - 0728 - 0.378 solve,F, -> -.1019491924311227065
Fy=3 - 0.728 - 0.546 solve,F5 — .4580508075688772935
Fg=\3 - 0.546 - 0.500 sotve, Fg ~» 6360508075688772935
Fy=3 - 0.452 - 0.378 solve, T, > 5020508075688772935
Fg=3 - 0.452 - 0.329 solve,Fy - 9510508075688772935
Foua3 - 0.329 - 0.520 - 0.520 sclve,Fy —> 3630508075688772935
¥ygmn3 - 0.520 - 0.605 solve,Fyq -+ 6OT0SOROTSGRETTIS
Fyy=a3 - 0.605 - 0.500 solve, Fy, - .6270508075688772935

F =3 - 0.500 - 0.500 solve, Fy, —.732050807568877293
F3=43 - 0.500 - 0.389 solve, F{; -> .8430508075688772935

¥y4ma3 ~ 0.520 - 0.38% solve, Fy, —-.8230508075688772935
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N,

T

Fr= maks
o3 - 0.8 - 0.348 solve, By +» LO3G0S0B0TS6HRT72935
Fy=\3 - 0348 - 0.625 sobve F,, — 7590508075688172935

Fymaf3 - 0,625 - 0.565 solve,Fy - 5420508075604772935
Fy=f3 - 0.565 - 0.380 - 0.565 solve, Ty -> 2220508075688772935
a3 - 0.565 - 0.625 Sobve,F5 ~ S420508075648772935
Fg=o3 ~ 0.625 - 0.348 solve Ty > 7590508075688772935

Feo3 - 0.400 - 0.408 solve,Fy — 9240508075658772935

Fyma3 - 0400 - 0.367 solve,Fg - 9650508075685772935

Fy=o3 - 0367 - 0.357 - 0.357 solve, Fg - 6510500075688772935
Fygmd - 0.357 - 0.684 solve,Fyo ~ 6910508075688772935
Fyy=a3 - 0.684 - 0348 solve, Fyy - .T00050807568772935
Fyyof3 - 0318 - 0.348 solve, Fy; - 1.0360508075688772933

Fip=3 - 0.348 - 0389 solve,Fy5 —> 99350508075686772935

Fyy=af3 - 0389 - 0.357 solve,Fyg > 98GOS08075688772935
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Fya3 - 0.638 - 0.638 - 0,449 nolve,F, -» 007050807 5688772935000
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0 0.1 x+2] | 2.2409734391386974884 |

—
- LD

Lol = B T = ]

o B = B - B v S o ]

OO oS o O

-0 O O o o & o

L=~ R~ I - T = I I = S S

e L T
(=l A~ B~ = I = T~ T =

solve ,x —

—

L~ B S = 2 = T R~ S v S =)

-0 Q0 C 0O O 0 o o o
o0 o0 O o 00 o o o

o o O

0 0 00 0 - 0 0 O - 9w
e

SO0 O o0 O 0 0 & o o o

—
“OOOOGOQODOODO
DODQOOOOOOOOOQ

[= T =
L= o B o]
L= = = R - - T - T - S O O
ISR - I D T T = R S < S« SR
[N~ = 2~ I = R T = S
A R = R = T = T T SO W
o o0 o o o o
C O - O O O - M
o O O 0O O s M
LR N = Y o R
(=T = I = N, o
[« I R
—
"
=]
—

6,626 10°**7 .5ec 3.10.nm -6.022 102
sec -mol

(-.2112656763721 — 2653058758761 Y- 75390 1,18 -__{l_w :
mao :

solve .1~ 797.06786033112214344 qm

10




LAMPIHAN D
VARIAST iz oy UNTUK FENOLFTALEIN DALAM SUASANA BASA

Perhiivngan A maksimum mehl kuning dengan memvariagikan harga kex antarn 0.1-1

1Koy = 1

L2 1 6 G Do b] o] [ DI I PR VI - AATABDRGRZAVTRETER3
2 VR It 0 V] L I T R VI N < Ll BASAREBHZINSGBET0OST
|
TR I S S S ) 1 n noHowo o oy - 1,21 O8RALBEZINPEBTOST
i
(T2 R T S B 1 0 (R I VR S S P I i -1 EIRBROTUT 3B 159NS
|
BT ox 1 0 ¢ D0 Oy S 00684 RGA5 176423149
oo} ox i s T e oY IR R R I AT e
| i
1 P R LTSS L B0 B2 1 B 0 Tl
U TR SR i RV Y 3 . |LSESLTERIAYRLSGEES]
i posclve x H
FETREINE ) Y R I VA i CA N 0 S R (PN v A0 TEla A0 e 14996
i gn G0 Do 1} i A1 ! J | AABIITRALL
b E ! . e 5
AR RV V) ] G i a1 SR IRNANS K% MR At R A R
P ) 1 |
SR R R F SR b 1} o] a0 S S ; 1
' ; " [ [ .
AL I VI E i N oo FERER i ;
; \ i
SRDEE 0o o 1 oo 1| ' : ]
i . i V
Do oIy ! 1 1o .
6.0 Hisee 30’ am 6,022 - 107
. e - " e , — J .. o -nmnl
[ O0af AR A1 TEA23  ~ GIS0SE0RSSREEN Y Y CHAROD A 18 T e LI
) e 1

golve 3= (1MMS77I5434476840488  «om




2.Key = 08
x 10 0 01 o O 0 000D O] [ - 2.5791753276187063476
1x1 0 00 0 6 0 00000 - 2,5791753276187063476
01x 1 00 0 ©0 DO0OOO D - 1.5786166774254152555
001 x 10 09 0 0 0000D0O - 1,293875106174308598
000 1 x 1§ 0 0 00D OO - 81454088212299401146
100 0 1x 0o © 0 00D 0O - 81454088212299401146
0 00 0% 0 O x41.5 0.9 0 0000 0 solve x = -.356522368011108408778
000 0 00 09 x+1509 000600 21468832595418448959
000 0 00 0 08 x 10003 21468832595418448959
600 0 00 O 9 1 x 1000 1,1402830431619782854
000 0 0O O 6 0 1x 100 1.1402830431519752884
000 0 00 0 0 0 01x10 1.293875106174309598
000 0 00 © 6 o6 001 x 1 2.0934089628768750519
000 0 DO DO 0 1 0001 x | 2.0934089628768750519

6.626 .10 T.se¢ -3.10 .am -6.022 . 102
(-.356522368011108408 - .21468832595418445 ).-75390 4.18 '}ch;T= ’“;ﬁm

golve ,A— 665,0083261017273467 nm




[

-~
')
x

It

[ =

[=s]

S O 0D 0D S e S D S —a M
-— e
T -}
o wn -oo
- N e O O &
_ D DO

=20 O O o o o0 oo o o
- = v =~ B~ I~ N o S o S - B o
o0 O o o o o

20D o o o o . L= B = |

o0 o O o o o o N

L=

(- .A52656013031642

x+ 1.5
0.8

0
0
0
0
0
0

- .09605472505491557 ) -75390 4,18 . —_=

0 0
0 0
0 14
0 0
0 0
0 0
0.8 0
x+ 13 0.8
0.8 x
0 1
0 Y
0 0
0 0
0 1

=R ]

[l

—

O = N

Lo B v I o S e

-0 0 O o o 0O O T OO oo o

—

LS

ol L~ = T — Y T S = S = S = 3

solve x =

!
-3.13583914 18481177997
- 1.8263033071274837361
- 1.82¢3033071274837361
- 1.1929401784901918405
- 452656043031642923
00605472505491557999
[09605472505491557999
.84131375457045606858
1.4092432088671302462
1.5961766360212750626
2.3488413862086591953

1

1

6.626 10771 .gec.3-10 .nm .6.022 102

I

g6c mol

mol

golve A~ 692.2770420013755158

2

N




x10 0 01 0 0 0 000O0O - [-2.2341853712318578371
tx1 0 0606 0 0O 0 6 0DO0O0 - 2.19639199825330064 19
0 tx 1 00 0 ¢ 00 0OQ O - 2,1963919982533006419
601 x 10 07 6 0 00000 - 1.187913852351 1852661
000 1 x1 0 0 00000 - 1.1879138523511852661
100 0 1x .0 ¢ 0 00000 - 83514078873266323477
00007 00%+15 07 0 0000 - 49847921020980169319

golve ,x —>
009 0 00 0.7 ¥+15 07 0 0 0 0 O .04074699141130714908
000 0 00 0 07 x 10001 04074699141130714908
006 0 00 0 0 1 1000 83514078873266323477
000 0 00 © 0 0 1x100 1.1062050746 158609955
Qo0 0 OO0 0 0 0 01 x10 1.1062050746158609955
000 ¢ 00 0 6 0 001 x1 2,0720639413290464216
000 0 00 O 6 1 0001x | 2.0720639413290464216

6.626 10" .7-se¢ 3.107 .om -6.022 107
(-.498479210209801 - .040746991411307 - 75390 -4.18~ﬁ= ““:““’
Il

solve A—> 704.45365285156662516 -nm




9. Ky =0.6

[x 10 0 01 o 0 0 0
1x1 0 00 o 0 0 0
01x 1 00 0 0 0
001 x 10 08 60 0 0
000 1 x1 © 0 0 o
100 0 1 x ] 0 0 0
00006 00 x+1L5 06 0 0
000 0 00 06 x+1.506 0
D00 0 00 O 0.6 x 1
000 0 0O o 0 1 %
000 0 00 O 0 0 1
000 0 00 O 0 0 0
000 0 00 © 0 0 0
o 60 6 00 © o i 0

{- 436392412612594 - .056918122175645%

L s T R - T <= = T -

[}

- 75390 4,18 .=

solve H —

< 00 o o o o 2 0D 0 o
L T e S e B T I -~ == B o T oo S - T SR . ¥

-
Mo
it

<
L]

'-12184300705146256117
- 2.4260377462601377416
- 2.42060377462601377416
-, 87476176199068850792
-.37476176199668850792
-.44891439435407404814
- A3639241261259457392
05691812217564534135
A44891439435407404814
.61374772991938404353
G1374772991938404353
1.8720511644599968704
1.8720511644599968704

| 2.6136712778218055393

v

6.626 1077 gec 3-10 7 nm 5,022 102

J

gac -mol -

mol

golve 2> 770.02180301769830233

1

im




tX

X100 01 0 0 0000 O] 1

1x1 0 00 0 0 0 00000 - 2.5095508132694575386
01x 1 00 O 0 00000 - 2.5995508132694575386
001 x 10 05 0 0 DO0DO O] - 1.3104949377979264262
000 1 x 1 D 0 00N 00O - 1.3104949377979264262
100 0 1 x 0O 0 0D0DO0 O - 91311177457075338782
00005 00X%X+15 05 0 DOOOO solve x> -.91311177457075338782
000 0 00 05 x+15 05 0 00O 0 |-.70739991265511000351
000 © 00 0 05 x 10001 0.7131289421195205937
000 0 00 O 0 1 x 1000 0.7131289421195205937
000 0 00 O o 0 1x100 70739991265511000351
000 0 00 O ¢ 0 01x10 1.0926230549414587631
000 0 00 O 0 0 06D 1 x 1 2,0129330166105659152
000 0 00 0 0 1 0001 x| | 2.0129330166105659152 |

6.626 1077 sec -3.10"7 .om -6.022 - 102
gec ol

(- 70739991265511000 - 0.7131289421195205  )-- 75390 -4.18-_Jl_= :
mo A
solve A~ 267.40735759678103634 .m




fx10 0 01 0 0 O 00000 i

1x1 0 00 0O 0 0DDO OO -1

01x 1 00 O 0 0 00000 - 2.2320209548153111477
001 x 10 04 0 0 00 0D0D0 2.2320209548153111477
000 1 x1 O 0 O D 0O0O0OD - 1.5017627742325157935
100 0 1 x 0 0 © 000D D - 1.5017627742325157935
00004 00 x+15 04 ©0 0000 D colve x> - .9486535880695915044%
000 0 DO 04 x+1504 00000 -.67205926414834763
000 O DO O 0.4 ¥ 10001 .08985313267500849146
000 0O 00 © 0 1 x 1000 .94865358806959159446
00O 0 00 O 0 0 1 x 100 1.0507501671716076302
G000 0 00 0 0 0 01 x 10 1.0507501671716076302
600 0O 00 O 0 0 001 x 1 2.0184511128915101862
o 00 5 00 O 0 1 0001 x | 2.0184511128515101862

6.626 1107 gec -3.10" 1m 16,022 107
(-.672059264148347 - ,089853132675008491 )--75320 -4.18 ._El_= sec -mol
mo A

solve ,2—* 498.56108002575687662 -nm




o0
=
-
1l
o
)

[x 10 0 01 o 6 0 00000 [ - 2.592629271974972665
1x1 0 00 6 0 000600 - 1.8476246558527231868
o1x 1 00 0 © ©0 00000 - 1.8476246558527231868
01 x 10 03 ©6 0 0000¢0 - 1.1583579795965358936
000 1 x1 6 0 00000 - 1,0844433827 18499009
100 0 1x o0 6 0 00000 - 1.084443382718499009
00003 00xX+15 03 0 00000 | -.70820778981617723952
solve ,x = .
000 0 D0 03 x+1503 00000 (0BB68941957188503239
600 0 60D 0 03 x 10001 0886894 1957188503239
000 D DO o0 0 1 %z 1000 70820778981617723952
D00 0 00 O 6 0 1% 100 1.1006291664601595262
000 0 Do D 6 ©0 01 3x 10 1.1006291664601595262
000 0 00 0 © 0 001 x 1 2.0282460919941438644
000 0 00 o © 1 000 1x | 2.0282460919941438644 |

6.626 -10" 7.7 gec -3.10 7 .1m 6,022 162

(-708207789816177 - .088689419571885 )-- 75390 -4.18 ) _= sec -mol

mol A

solve A 476.67380729868792673 nm




9. K =0.2

r1o0 0 01
1x1 0-00
D1z 1 009
001 x 10
600 1 x1
100 0 1 x
D00 02 0D
1000 0 00
000 0 00
DO0D O 0O
000 O 00
000 0 00O
6 G0 & 060
000 O 00

{- .4180043380670022

0 o] 0 00
0 D 0 00
0 ) o0 o0
0.2 0 0 o0
0 0 c 00
0 0 00

x+ 1.5 0.2 0 0D
02 x+15 02 0 0
0 0.2 ¥ 10
0 1 =z
b 0 0 1 z
0 £ ¢ 0
o o 6 v o
0 1 00

- .549B928106786719 ) --

golve |x —*

[ B = B v = 0~ = R e -
o Do o 2 O O O O o O

—

bl
—

—
b
-

[=]
—
~

6,626 -10

[ - 2.776334044406892852
- 1.9209384999761107931
- 1.9209384999761107931
- 1,.4290372708056707031
- 1.4290372708056707031
-.54989281067867 190185
- 41800433506700227353
54989281067867190185
.59238763264105835413
.59238763264105835413
1.3278588205592213972
1.3278588205592213972
2.0767913194971212094

| 2.0767913194971212094

-34

Jsec -3-10"7 am .6.022 1067

75300 4,18 =

goc -mol

mol

solve k—* 302.4589177037424238

X




(- .BN7251430675661

0

- = = - = - .

Qo o

00

Lol = T - T =

=

0

—r

- O O O

QOO0 oo 0 D o o W

0 ¢ -0

o 0

o 0

0.1 0 0
0 0

0 0 0
+ 15 o1 0
e.1 x+ 1.5 )
0 0.1 X

0 0 i

0 0

Y 0 Y

] 0 0

D 0 1

-~ .DBE596 104872522

Do oo [ - 2.836559665955157145
0 0 0 - 1.7338804769326233196
o0 o - 1.7338804769326233196
D oo o - 1.132836 1797527406776
D60 0 - 1.1328361797527406776
60D o - .83290034459011684788
009 off g - | BO725143067566131414
D00 o 0B659610487252237073
Do o0 g B0725143067566131414
100 8 [941B6BA6711263093654
100 M486846711263093654
Uz 10 1.4119611693293415249
001 % 1 1.577527430623005915
no 1 x | 2.2722996023644915953 |
6.626 .10 7 1 osec 310V .nm 6,022 102
Y. 75390 4,18 L= s -mol
ol A
solve ,3—> 424.9716560579908657 -nm

10






