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MA 16010
Final Exam

Elliott Hall of Music
Purdue University
Main Floor

No seating Rows K, L, M, N - All Sections
No seating Rows G, H, J, K, L, M, N - Center Sections

3561/1700 Stations

Mon, Dec. 15, 2025
3:30-5:30 p.m.
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AA 115|113 111 [ 109 107 | 105 103 [101] AA | 13| 12| 11| 0] o | s | 7] 6] 5)] 43| 2]1] AA |[102]104]106] 108|110] 112] 114] 116 AA AA
BB posonmonmmoonmonnen BBY | 13| 2| 11| 0] 9| s | 7| 6| 5] 43| 2] B 102 P06l 108 Ladol <12 1444] 140 BB BB
CcC 125( 123 | 121] 119|117 115|113 111 | 109 107 | 105] 103 | 101]|} C 13| 12]11]0)e]ls|lz]e]s]|a]a]2]1 C M 102] 104 | 106 108 | 110 112 | 114| 116 | 118] 120 | 122] 124 | 126 C I 202] 204 | 206 208 | 210| 212 | 214 216 | 218 cC
DD 215 117 | 115 113] 111 | 109 107 | 105| 103 [ 101| D 13| 21| w0]leo]s|l 7|65 a)a]|z2]n D §l 102] 104|106 108 | 110 112 | 114] 116 | 118 120 | 122] 124 | 126] §DD J | 202] 204 | 206 208 | 210] 212 | 214] 216 | 218] 220 DD
EE 217 215| 213 Susitha Karunaratne 117| 115 | 113] 111 | 109] 107 | 105] 103 | 101 |} EEN [ 13| 12| 11| 0] 9| s | 7| 6 | 5| « | 3| 2 | 1 E Wl 102 104 108 108 | 110] 112 | 114] 116 | 118] 120 | 122 124 | 126| BEE || 202| 204 | 208 208 | 210] 212 | 214 216 | 218 220 | 222 224 EE
FF 223|221 219 | 217 215 | 213 13| 21| w0]leo]s|l 7|5 a]la]| 2] F Wl 102] 104|106 108 | 110] 112 | 114] 116 | 118 120 | 122] 124 | 126| BFF J|202] 204 | 208 208 | 210] 212 | 214| 216 | 218 220 | 222 224 FF
GGJ | 225] 223 | 221 219 | 217 215 | 218 211 | 209 207 | 205 203 | 201 13| 12]1]0)o]sfz]e]5s]|a]a] 2] G 102 104 | 106 108 | 110 112 | 114] 116 | 118] 120 | 122] 124 | 126 G | 202 204 | 206 208 | 210] 212 | 214 216 | 218 220 | 202 224 | 226§ GG
HHJ | 225| 223 | 221 219 | 217 215| 213] 211 | 209] 207 | 205 203 | 201 13| 121 1 H 0| 102] 104 | 108 108 | 110] 112 | 114] 116 | 18] 120 | 122] 124 | 126] §JHH § | 202] 204 24| 226 HH
JJ 1225 225 221] 210 217 215 213] 211 200] 207 205] 205201 JJ | 125] 123]121] 119 | 117|115 | 113] 111 [ 109] 107 | 105] 103 [101| JJIPY [ 13| 12| 1 Linda Gutwein 1 J Il 102] 104 [ 126] §JJ || 202] 204 Huimei Delgado ba|226fl JJ
225 223 [ 221 219 217 215 | 213 211 | 209] 207 | 205 203 [ 201] | KK gutetastsne: ponmonmonn K 13| 12| 1 1 K §| 102] 104 Amanda Manning [ 126] JKK | 202] 204 24|26 KK
LL |225| 223 221| 219|217 215| 213] 211 209 207 | 205] 203 | 201| § LL§ | 125] 125 | 121 119 147| 115|118 111 | 109 107 | 105] 103|101 LLJ [ 13| 12| 11| 0] 9| s | 72| 6 | 5| a | 8| 2 | 1 L §] 102] 104 v [126] JLL §]202| 204 | 206 208 | 210] 212 | 214 216 | 218 220 | 222] 224 | 226 § LL
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7| 215 | 213 211 ] 209] 207 | 205] 203 | 201 | § NNY | 125] 123 [ 121] 119 117 115] 118 111 ] 109] 107 | 105] 103 [ 101§ N 13| 12]1]0)o]s|lz]e]5]|a]a] 2] N | 102 104 | 108| 108 | 110] 112 | 114] 116 | 118 120 | 122 124 | 126] ENN J | 202| 204 | 208 208 | 210] 212 | 214 | 216 | 218 220 | 222| 224 | 226§ NN
307 Sam O'Connor h7 | 215 213 211 209 207 | 205 203 | 201| §O 125| 123 | 121] 119|117 115|113 111 | 109 107 | 105] 103|101} O 13| 12]1]o)e]s|lz]e]5s]|a]a]2]1 O H102] 104 | 106 108 | 110 112 | 114] 116 | 118] 120 | 122] 124 | 126 O | 202 204 | 206 | 208 | 210| 212 | 214| 216 | 218] 220 | 222] 224 | 226§ OO | 302 304 306 | 308
307 17| 215 | 213 211 | 209] 207 | 205 203 | 201 § PP} | 125 1 103|101l PPl | 13| 211|109 s|7|6|5]|a]a]| 2] P Y102 104 106 108 | 110] 112 [ 114] 116 | 118] 120 122 124 | 126] §PP _L2021 20412061 202 2401 210 1214l 210 12181 220 12221 224 12261 PP | 2001 304 300
Wheelchairs QQ | 225| 223 221] 219 | 217 215| 213 211 | 209] 207 | 205{ 203 | 201| A Q 125/ 1 Emmanuel Torres 103101l Q 13| 12]1]o)a]sfz]e]s]|a]a]2]1 Q J 102] 104 | 106 108 | 110 112 | 114] 116 | 118] 120 | 122] 124 | 126 Q| 202 204 | 206 | 208 | 210| 212 | 214| 216 | 218] 220 [ 222] 224 226] QQ  [wheelchairs
307 | 805] 303|801| RR |225] 223 |221] 219 217 215 | 213] 211 | 209 207 | 205| 203 | 201 R 125 1 103|101l R 13| 211|109 s]l7zlesls]a]s]2]n R #l 102] 104 | 106 108 | 110 112 | 114] 116 | 118 120 | 122] 124 | 126] BRR | 202] 204 | 206 208 | 210] 212 | 214 216 | 218| 220 | 222] 224 | 226] RR | 302 304 306 308
%w. SS| | 125] 123|121 119|117 115|118 111 | 109 107 | 105] 103|101} SS [13]| 2| 11| w0l 9| s | 7| 6| 5| a ] a| 2| 1| SS J|102| 104| 106] 108]| 110] 112 | 114] 116 | 118] 120 | 122] 124 [ 126] WSS § | 202] 204 | 206 | 208 | 210| 212 | 214 |216 k298l 220 229] 22s | 2oal SS | 207|304 ] 306 308 310] 312
3110309] 30713051 303|304 | TT |225]203] 221 219f217] 215 | 243] 211|200 2071 208] 2031 201] ~ TTY | 125] 123 | 21] 119 [ 147 115[ 113] 111 | 09| 107 [ 105) 103 | 101§ TT f4s| 12|41 o] of s 7] 6| 6] 4|3 2f ] TT [102f04][106]108[110] 112[114] 116[118] 120|422] 124 [426] TT i |202] 204|206 208 | 210] 212 | 214 . 304 | 306 | 308 310 312
|315 313 311|309 307 | 305] 303 | 301| UU | 225] 223 221| 219 | 217 215 218 211 | 209 207 | 205 | 203 | 201 | § UUY | 125] 123 | 121] 119 | 117 115 | 113 111 | 109] 107 | 105| 103 [ 101 UUR | 18| 12| 11| 0] 9| s | 72| 6| 5] 4| 3] 2] 1]|] UU UU | | 202 204 | 206 208 | 210] 212 | 214 Daniel Flores 304 | 306 | 308 | 310] 312] 314 316
311 309 211 VV o T125] 125 120 ] 110 t17] 1ol 113] 111 100] 1071 105] 1051 101] VVE| 13| 2]1]wo]la]s|lz]|s|s]|ala]| 2|1l VVJ i02]104]108] 108|110 112 | 114] 116 | 118 120 | 122 124 [ 126§ VV | | 202| 204 | 206| 208 | 210| 212 | 214 |rreTEET Tz TZZZTZE Tz =02 | 304 | 306 | 308 | 310] 312 314
311 | 809 211 W | 125] 123 [ 121] 19| 117 115] 113 111] 109 107 ] 105] 103 [ 101] W 13 12]1] 0] o] sl z]e|5]| a]a]| 2] 1 |IWWR|102]104]1086] 108|110] 112|114 116 | 118] 120 | 122] 124 | 126 [} W 202 | 204 | 206 | 208 | 210 212 | 214 216 | 218 220 [ 222 224 [ 226] WW | 302 304 306 | 308 | 310] 312 314
311 309 211 XX Y| 125] 123 121] 119|117 115] 113] 111 | 109] 107 | 105] 103 | 101 || XX| | 13| 12 2 | 1 | XX §|102] 104 106] 108 | 110 112 | 114] 116 | 118 120 | 122] 124 | 126 [§ XX | | 202] 204 | 206 208 | 210] 212 | 214 216 | 218 220 | 222 224 [ 226] XX |302] 304 | 306 308 | 310] 312 | 314 316
311 309 211 A [ 125] 123 121] 119 | 117 115 | 118 111 [ 109] 107 | 105] 103|101 |} A | 13| 12 Nathan Kap5|n 2 | 4 A [l 102] 104|106 108 | 110] 112 | 114 116 | 118] 120 | 122] 124 | 126 |} A [302] 3041306 308 [310] 312[314] 316 ] 318
311 | 809 211 B || 125] 123]121] 119 117] 115} 118 111 | 109 107 | 105] 103 | 101|} B 13| 12 2 | 1 B || 102] 104 | 106 4126[] B J|202] 204|206 ] 208 | 210| 212 | 214| 216 | 218] 220 | 222 224 | 226 Brsoz 304 | 306 | 308 | 310 312 | 314| 316
C | 125] 123 01| C 13| 12l11|10)e]slz]le|ls]|4s)3]2]1 C || 102] 104 ] 106 Ali Sheikh 4|126ll C N|202] 204|206 ] 208 | 210] 212 | 214] 216 - 308 | 310| 312| 314 316
[ 319] 317|315 313] 311 | 308 307 [ 308] 303 [301] D |225] 223|221 219 | 247] 215 | 213] 211 [ 209] 207 | 205] 203|201 | § D f[125] 12 . 101§ DY[13] 21| wo)eo]|s]z|s6|5]a]a]|z2]|n D §| 102] 104 10 al126ll D J|202] 204 206 208 | 210] 212 | 214] 216 Alex Hsu 308 | 310] 312 | 314] 316 | 318 3zo|
317 | 315 313 311 | 809 307 C 217 | 215| 213 211 | 209] 207 | 205] 203 | 201| | E J|125] 123 EStepan Ashkarian 01|} E 13| 12]1]o)e]s|lz]e]s]|a]a]2]1 E [ 102] 104|106 108 | 110] 112 | 114| 116 | 118 120 | 122] 124|126 |} E §|202] 204 | 206 208 | 210] 212 | 214| 216 | ZETZZOTZZZTZZETEZETT = TRz SO Ewe | 308 | 310 312 314 316 318
315|313 311 | 309 307 Kieran Hilmer 217 215| 213 211 | 209] 207 | 205] 203 | 201| § F W | 125] 123 | "2 o e T T TR oo 0s | 101 || F 13| 12]11]0)e]s|l7z]e]5s]|a]a]2]1 F Bl 102] 104|106 108 | 110 112 | 114| 116 | 118] 120 | 122] 124 [ 126 |} F §|202] 204 | 206 208 | 210| 212 | 214| 216 | 218] 220 | 222] 224 | 226 |} F | |302] 304 | 306 308 | 310| 312 | 314 316
317| 315 | 313 311 | 309 307 217 215|213 211 | 209 207 [ 205] 203|201 | | G W] 125] 123 | 121| 119 | 117] 115 | 113 111 | 109] 107 | 105 103 [ 101 |} G G | 102] 104] 106 108] 110] 112] 14| 116| 118 120| 122] 124|126 [ G [ | 202| 204 | 206 208 | 210 212 | 214| 216 | 218 220 | 222| 224 | 226 |§ G ~ [302] 304 [306] 308 | 310] 312 | 314] 316 [ 318
|321|319 317| 315 318| 311|309 307 [305] 303 [ 80| H [225] 223 [221] 219 [ 217 215 | 213] 211 ] 209] 207 | 205] 203 | 201 | § H §|125] 123|121 119 | 117| 115 | 113] 111 | 109] 107 | 105] 103 | 101 |} H H “[702[104] 106 108] 110] 112] 114] 116] 18| 120] 122 124] 126] H [ 202] 204 | 206 208 | 210 212 | 214| 216 | 218] 220 | 222] 224 [ 226 |} H | 302] 304 | 306 308 | 310] 312 | 314| 316 | 318 320|322|
317| 315] 313 311|309 307 | 305] 303|301 J |225] 223|221 219 | 217 215 | 213] 211 | 209] 207 | 205] 203 | 201 | § J W |125] 123|121 119 | 117 115 | 113] 111 | 109] 107 | 105] 103 [ 101 |} J J  |102] 104] 106 108] 110 112] 114 116| 118] 120 122] 124 126] J J|202] 204 | 206 208 | 210] 212 | 214| 216 | 218] 220 | 222 224 | 226{} J | 302] 304 | 306| 308 | 310] 312 | 314] 316 318
K K K K K
L L L L L L
M M M M M M
N N N
319| 317| 315 313 311 | 309 307 | 305 303 | 301 225 | 223 | 221 219 | 2170 215 @213 211 | 209] 207 | 205 203 [ 201 [} O W| 125] 123 | 121] 119 | 117 1§ N 113] 111 | 109] 107 | 105] 103 [ 101§ O Wl 13| 12| 11| 10] o s | 7] 6|5« W3] 2] O | 102] 104|106 108 | 110 112 | 114] 116 | 11¢ 122| 124]126] O |202] 204|206 208 | 210] 212 | 214| 216 | 218 222| 224|226] O | 302]304] 306 308]310|312]314] 316 318] 320
|321 319| 317| 315 313 311 | 309 307 | 305 303|301 P | 225| 223 221] 219 | 2170 215 213 211 | 209 207 | 205| 203 | 201 |} P M| 125] 123 | 121] 119 | 117] 1§ §113] 111 | 109] 107 | 105] 103|101 [ P 13| 12]11]0)o]s|7z]c|sMsWs]2]1 P |102] 104 ] 108 108 | 110] 112 [ 114] 116 | 11¢ 122| 124)126] P |202] 204 | 206 208 | 210] 212 | 214| 216 | 218 222| 224|226 P |302] 304|306 308|310 312] 314] 316 318] 320 322
313| 311|309 307 | 305 303|801 Q |225] 223|221 219 | 217 215 213 211 | 209 119|117 | 1% 113 111|109 107105l s0alanell O Bl aal o b aal ol o] s | 7| 6|52 fs]2]1 Q [102] 104] 106 108 | 110] 112 | 114] 116 | 11¢ 122| 124)126] Q | 202 204|206 208 | 210] 212 | 214| 216 | 218 222| 224|226 Q | 302]304]306]308]310]312] 314
313| 311|309 307 | 305 s0s|801| R | 225] 223|221 219 | 217l 215 213 211 | 209 i 119 | 117 | 1%} 113] 111 ] 109] 10 . g sl 7| ec|5HsMW3]z2]:+ R [102] 104 ] 108 108 | 110] 112 | 114] 116 | 11¢ 122| 124]126] R |202] 204 | 206 208 | 210] 212 | 214| 216 | 218 222| 224|226 R | 302]304] 306 308]310] 312|314
313 311 309] 3 21| 219 | 2170 215 213 211 | 209 Ethan KeSSInger 119 | 117 | 1%} 113] 111 | 109] 10 Dimitrios Tambakos sl7|e]|sis s 6| 11¢ 122 124 b16 | 218 222 224
313 311 309] 3 Evan Yandell 21| 219 | 2170l 215 213 211 | 200 207 | 205 203 | 201|§ T W 125] 123 | 121] 119 | 117] 1§ R113] 111 | 109 107 [ 705] 103 [ 101 I B 2]m] oo s|7z]e6| 5l lls Karthik Vasisht 6| 11¢ 122 124 Zach Pence 16 | 218 222 224 Siva Somasundaram
313 311 309] 3 21| 219 | 2170 215 213 211 | 200 207 | 205| 203 | 201 |} U W 125] 123 | 121] 119 | 117] 1§ §113] 111 | 109] 107 | 105] 103|101 f§ U 13121110l olslz]elslslls 6| 11¢ 122 124 216 | 218 222 224
313| 311 309 307 | 305 303 | 301| V | 225] 223|221] 219 | 2170 215 13| 211 | 209 207 | 205] 203 [ 201 |} V 125|123 [121] 119 [ 117] 1154 113] 111 | 109] 107 | 105] 103 [ 101 [ V V | 102] 104|106 108 | 110 112 | 114] 116 | 11€ 122| 124)126] V | 202] 204|206 208 | 210] 212 | 214| 216 | 218 222| 224[226] V[ 302] 304 306 ] 308] 370] 312] 314
313| 311 309 307 | 305] 303|801 W |225| 223|221] 219 | 217 215 13| 211 | 209 207 | 205] 203 [ 201 | W | 125] 123 | 121] 119 | 117 1154 113] 111] 109] 107 | 105] 103 [ 101 [ W W |102] 104 106 108 | 110] 112 | 114] 116 | 11¢ 122| 124)126] W |202] 204|206 208 | 210] 212 | 214| 216 | 218 222| 224|226 W | 302]304] 306 308]310] 312|314
313| 311|309 307 | 305] s0s|801| X | 225] 223|221] 219 | 2170 215 13| 211 | 209] 207 | 205] 203 [ 201 |} X | 125] 123 | 121] 119 | 117 115 | 113] 111 | 109] 107 | 105] 103 [101] X X [102] 104 106 108 | 110] 112 114] 116 | 11¢ 122| 124]126] X | 202] 204 | 206 208 | 210] 212 | 214| 216 | 218 222| 224|226 X | 302]304] 306 308]310] 312|314
313 311 309 307 | 305 303 | 301 225 223 | 221 219 | 217 215 213 211 | 209 207 | 205] 203|201 |} Y | 125] 123 | 121| 119 | 117] 115 | 113| 111 | 109] 107 | 105] 103 [101] Y Control Room Y [102] 104 106 108 | 110] 112 | 114] 116 | 11€ 122| 124)126] Y | 202] 204|206 208 | 210] 212 | 214| 216 | 218 222| 224|226 Y |302]304]306]308]310]312] 314
|317|315 313| 311|309 307 | 305 s03|801| Z | 225| 223|221] 219|217 | 215 o153 211 | 209] 207 | 205] 203|201 || Z | 125] 123 121] 119|117 115|118 111 ] 109 107 | 105] 103 [ 101] Z Z [ 102] 104 108 108 | 110] 112 | 114] 116 | 11¢ 122| 124)126] Z |202] 204|206 208 | 210 212 | 214| 216 | 218 22| 224|226 Z | 302]304]306]308]310] 312|314 316|318|
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Final Exam Review

Problems for Day 3 (Lectures 29-35): Content after Exam 3; FTC/NCT, Num. Int., Exp. Growth/D
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(a) Via geometric formulae:
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Final Exam Review

4. The growth rate of a population is given by:
P'(t) = —25 (200 — €')

where P(t) is the population after ¢ years. How did the population change in its first 3 years?
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. The Standard Normal Distributio a probability density function given by the functio
1**Ug 4tpdppomtt} value of:
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6. Suppos d eposit $500 ings unt, and after 1 year, there is $531.87 in the account.
Assume th interest rate rema nsta t d o additional depostts or withdrawals are made. How
lo gwllttkth balan t h$2500
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7.

g,.élu

Researchers determine that a fossilized bone has 30% of the Carbon-14 ({*C) of a live bone. Estimate
the age of the bone. Assume a half-life for {*C of 5715 years.
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