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DEPARTMENT OF CHEMISTRY
SUBJECT ENGINEERING CHEMISTRY SUBJECT CODE | 21CHEI12
COURSE OUTCOME

CO1: Discuss the electrochemical energy systems such as electrodes and batteries.

CO2: Explain the fundamental concepts of corrosion, its control and surface modification methods
namely electroplating and electro less plating

CO3: Enumerate the importance, synthesis and applications of polymers. Understand properties
and application of Nanomaterials.

CO4: Describe the principles of green chemistry, understand properties and application alternative
fuels.

CO5: Illustrate the fundamental principles of water chemistry, applications of volumetric and

analytical instrumentation.

PROGRAM OUTCOMES

PO1 Engineering knowledge: An ability to apply knowledge of mathematics (including probability,
statistics and discrete mathematics), science, and engineering for solving Engineering problems
and Knowledge.

P02 Problem analysis: Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural
sciences, and engineering sciences.

P03 Design / development of solutions: An ability to design solution for engineering problems and

design system components or process to meet desired specifications and needs.

P04 Conduct investigations of complex Problem: An ability to identify, formulate, comprehend,
analyze, design synthesis of the information to solve complex engineering problems and provide
valid conclusions.

PO5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools, including prediction and modeling to complex engineering activities.

P06 The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues.

PO7 Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

PO8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

P09 Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

P010 Communication: Communicate effectively on complex engineering activities with the

engineering community and with the society.

PO11 Project management and finance: An ability to use the modern engineering tools, techniques,
skills and management principles to do work as a member and leader in a team, to manage
projects in multidisciplinary environments.

P012 Life-long learning: A recognition of the need for, and an ability to engage in, to resolve
contemporary issues and acquire lifelong learning.
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Academic 2021-22 SEM |1 Total strength | 106 | | Subject Engg. Chemist Subject Code| 21CHE12 | | | | |
SEMLSEC CaD| 1A TEST 1(40M) | 1A TEST 2 (40M) 1A TEST 3 (100M) ASSIGNEMENT + QUIZ (20M szsmnn_cﬁsm tal Cos ATTAINME! ‘Avg of Individual CO
1=

USN CcOo1 | COS |TOTAL] CO2 €03 [TOTAL| CO1 | CO2 CO3 Co4 | COS [TOTAL co1 | coz | €03 co4 | cos | co1 | coz2| CO3 €04 | COS 54 84 | =854 |4=3]| cO1 | CO2 co3 | co4 | cos
1SV21AD001 16 0 16 10 21 12 12 7 5 5 36 28 28 2.8 28 | 28 | 44 44 | 44 | 44 44 | 35.2]19.2|24.2] 12 65.19 | 35.56 | 44.81 | 35.88 22.59
15V21AD002 3 0 3 11 6 17 7 9 0 2 S 23 4 4 4 4 4 28| 28| 28 28 2.8 | 168 | 268 128| 88| 31.11| 49.63| 23.7 25.88 | 21.85
15V21AD003 13 12 25 13 4 17 18 15 9 15 9 66 4 4 a4 4 4 48 | a8 | 48 | 48 48 | 398 |368)218 24| 73.7 | 68.15| 40.37 70 |55.19
15V21AD004 1 0 1 2 12 14 19 5 0 5 29 3.6 3.6 3.6 36| 36| 28| 28 28 | 28 28 | 264 | 134 | 184 |64 48,89 | 24.81| 34.07 18.82| 21.11
15V21AD00S 17 4 21 10 10 20 18 18 3 L] 7 51 4 4 4 a 4 a4 4 a 4 4 43 36 21 | 13| 79.63 66.67 | 38.89 | 38.24 35.19
15V21AD006 11 0 11 6 4 10 18 10 8 7 43 4 4 a 4 4 28| 28| 28 | 28 28 | 358 |228|188|14 663 | 42.22| 3481 40,59 | 12.59
15V21AD008 15 5 20 13 0 13 12 8 4 7 5 36 3.8 38 38 38| 38| 14 ] 14 14 | 14 14 | 322|26.2) 9.2 12| 59.63| 48.52| 17.04 35.88 | 28.15
15V21AD009 18 13 31 16 19 35 20 19 17 16 13 B85 4 4 4 a4 4 a4 | a4 | a4 | 44 a4 | 464 | 43.4 | 4a4| 24 85.93 | 80.37 | 82.22 71.76| 63.7
15V21AD010 18 12 30 18 10 28 19 | 20 5 18 ] 68 a4 a L a 4 S S 5 5 5 46 a7 24 | 27| 85.19| 87.04 | 44.44 79.41| 50
15V21AD011 18 1 19 0 0 0 18 12 0 8 6 a4 38 38 3.8 38 | 38| 26 26| 26 | 26 26 | 424|184 ] 64 14 | 78.52| 34.07 | 11.85 42.35| 2481
15V21AD012 18 __&_ 28 17 15 32 20 20 12 18 17 87 3.6 3.6 3.6 36| 36| 56| 56 56 | 56 56 | 47.2 | 46.2|36.2 27| 87.41] 85.56 | 67.04 80 | 67.04
15V21AD013 18 11 29 12 8 20 18 10 4 0 9 41 3.6 3.6 3.6 36| 36| 28| 28 28 | 28 28 | 424 | 284 | 184]| 64 78,52 | 52.59 | 34.07 18.82 | 48.89
1SV21AD01S 17 5 22 0 0 0 19 16 10 13 9 67 4 4 a 4 4 a4 | a4 | 44 | 44 44 | 444 | 244184 21| 82.22] 45,19 | 34.07 62.94 | 4148
1sv21AD016 | 16 | 0 | 16 | 17 27 | 19 18] 2 13 5 58 4 4 4 2 | 4 | a8 | a8 | 48| 48| 48 | 4384481108 22| 8111 82.96| 20 | 64.12] 25.56
15V21AD017 15 0 15 8 1 9 14 15 0 9 5 43 4 4 4 4 4 42| 42| 42| 42 42 | 37.2]312] 9.2 17| 68.89] 57.78 | 17.04 50.59 | 24.44
15V21AD018 11 4 15 12 3 15 0 0 0 0 0 0 4 4 4 4 4 12| 12| 1.2 1.2 1.2 162 | 17.2| 8.2 |5.2 30 | 31.85]15.19] 15.29 17.04
15V21AD019 13 9 22 13 L] 17 12 18 0 10 5 45 4 4 4 a4 4 36| 36 ) 36| 3.6 3.6 | 326 | 38.6]11.6] 18 60,37 | 71.48 | 2148 51.76| 40
15V21AD020 16 11 27 14 10 24 18 18 10 12 9 67 4 4 4 4 4 62| 62] 62| 62 6.2 | 44.2 | 42.2]30.2 22| 81.85] 78.15 | 55.93 65.29 | 55.93
15V21AD021 17 13 30 18 10 28 19 18 17 15 16 85 4 4 4 4 4 54 | 54| 54 | 54 54 | 454 | 454 | 364 24 84.07| 84.07| 6741 71.76 71.11
15V21AD022 18 13 31 16 17 33 19 18 17 13 14 81 3.6 3.6 36 36| 36 6 6 6 6 6 46.6 | 43.6|43.6| 23| 86.3 80,74 | 80.74 | 6647 67.78
15V21AD023 8 0 8 8 3 11 12 10 0 7 13 a2 3.8 3.8 38 38 | 38| 16| 16| 16 1.6 16 | 254 | 234 84 | 12| 47.04| 43.33] 15.56 36.47 | 34.07
15V21AD024 16 0 16 10 0 10 13 14 3 0 6 36 2.6 2.6 2.6 26| 26| 04 | 04 04 | 04 04 32 27 6 3 [59.26] S0 |11.11 8.824 | 16.67
15V21AD025 15 0 15 15 0 15 18 19 3 11 9 62 4.2 4.2 4.2 42 | 42 26| 26| 26| 26 26 | 398|408 98 18| 73.7 | 75.56| 18.15 52.35| 29.26
TovaiADO26 | 16 | 8 | 24 | 18| 121 35 } 30 | 9 14 | 9 66 4 4 4 T 4 | 72 72| 72| 72| 72 |472]0982]322 35 | 87.41 | 70.74| 59.63 | 74.12| 52.22
15V21AD027 18 14 32 17 20 37 18 15 19 20 16 87 38 38 3.8 38 | 38 2 2 2 2 2 418 | 37.8|448] 26 7741] 70 | B2.96| 75.88 66.3
15V21AD028 8 0 8 8 7 15 16 13 3 8 4 a4 28 28 28 28 | 28 4 4 4 4 a 308 | 27.8| 16.8]| 15| 57.04 51.48] 31.11]| 43.53| 20
15V21AD029 13 1 14 11 2 13 19 16 0 6 11 52 2.4 24 24 24 | 24| 28| 28 28 | 28 28 | 37.2 | 322 7.2 11 55&_& 59,63 | 13.33| 32.94 3185
15V21AD030 13 5 18 11 3 14 20 20 11 1 14 66 3.8 38 38 38| 38| 38| 38| 38 38 38 | 40.6 | 38.6| 21,6 86| 75.19| 71.48| 40 25,29 | 49.26
15V21AD031 16 6 22 17 S 23 15 10 9 6 4 44 3.6 3.6 3.6 36| 36| 44 | 44 44 | 44 44 39 35 22 | 14| 72.22 | 64.81 40.74 | 41.18 | 33.33
15V21AD032 17 11 28 9 14 23 17 13 5 4 7 46 38 38 38 3g| 38| 58| 58| 58 5.8 58 | 436 | 31.6| 28.6 14 | 80.74| 58.52| 52.96 40 | 51.11
15V21AD033 12 10 22 10 5 20 16 4 6 5 8 39 3.8 38 3.8 38| 38| 36| 36 36 | 36 36 | 354 | 214 | 184] 12 65.56 | 39.63 | 34.07 36.47 | 47.04
15V21AD034 16 10 26 19 18 37 20 7 10 15 12 74 38 38 38 38 | 38| 56 | 56 56 | 56 5.6 | 45.4 | 354|374 24| 84.07 | 65.56 | 69.26 71.76 | 58.15
15V21AD035 18 12 30 19 18 37 17 19 11 15 11 73 3.8 38 38 38| 38| 54| 54 54 | 54 54 | 44,2 | 47.2|382] 24 81.85| 87.41| 70.74| 71.18 59,63
15V21AD036 11 0 11 11 9 20 12 3 12 4 10 41 4 4 4 a4 4 18 | 18 18 | 18 1.8 | 288 | 19.8| 26.8 98| 53.33] 36.67 | 49.63 28.82 | 29.26
15V21AD037 18 11 29 19 14 33 20 14 16 10 8 68 4 4 4 4 4 5 S 5 5 5 a7 42 39 | 19| 87.04| 77.78 72.22| 55.88 | 51.85
1SV21AD038 20 20 40 20 20 14 15 20 19 18 19 91 4 4 4 4 4 i 7 T 7 7 46 51 50 | 20| 85.19] 94.44| 92,59 85.29 | 9259
15V21AD039 16 15 31 15 14 29 19 20 10 12 7 68 3.8 38 38 38| 38| 36| 36 36 | 36 36 | 424 | 42.4|314] 19 78,52 | 78.52| 58.15 57.06 | 54.44
15V21AD040 6 0 6 7 0 7 10 6 0 0 0 16 38 3.8 38 3g| 38| 16| 16 16| 16 16 | 214 | 184 | 54 54| 39.63| 34.07| 10 15.88| 10
15V2115001 17 17 34 19 18 37 18 10 8 12 13 61 4 4 4 4 4 g4 | Ba | BA | B4 84 | 474 | 414|384/ 24 g7.78| 76.67| 71.11| 71.76 78.52
15V2115002 17 5 22 18 5 23 18 12 0 2 13 44 38 38 38 38| 38| 52152152 5.2 5.2 L) 39 14 | 11| 81.48| 72.22 25.93|3235| 50
15V2115003 16 0 16 19 10 29 19 19 17 a 6 65 3.8 38 38 38| 38| 58| 58 58 | 5.8 58 | 446 | 476 36.6| 14 | 82.59 88,15 | 67.78| 40 28.89
15V2115004 17 3 20 13 6 19 20 17 17 17 15 86 38 38 38 38 | 38 4 a 4 4 4 248 | 37.8|308| 25| 82.96 70 | 57.04| 7294 47.78
15V2115005 18 11 29 19 2 21 20 20 12 17 9 78 4 4 4 a4 4 64 | 64 | 64 | 64 64 | 484 | 494|244 27| 89.63| 91.48| 45.19 80.59| 56.3
15V2115006 15 8 23 15 14 29 20 20 11 19 17 87 3.6 3.6 3.6 36 | 3.6 4 4 4 a 4 426 [42.6|32.6] 27 78.89| 78.89| 60.37 | 78.24 60.37
15V2115007 18 17 35 17 19 36 19 17 13 20 20 89 38 3.8 38 38| 38| 56| 56| 56 5.6 5.6 | 464 | 4341414 29| 85.93| 80.37 | 76.67 86.47 | 8593
15V2115008 13 4 17 7 4 11 17 13 7 14 12 63 38 38 38 38| 38| 64 | 64 64 | 64 64 | 40.2 | 30.2 21.2] 24| 74.44] 55.93 | 39.26 71.18 | 48.52
15V2115009 19 12 31 17 15 32 11 18 13 15 17 74 4 4 4 4 4 721221 72] 72 72 | 412 46.2|39.2| 26 76.3 | 85.56 | 72.59 | 77.06 74.44
15V2115010 19 10 29 20 8 28 19 19 9 18 18 83 3.8 3.8 38 3g | 38| a8 | 48 48 | A8 48 | 46,6 | 47.6 | 25.6 27| 86.3 | 88.15 | 47.41 78.24 | 67.78
15v2115011 16 11 27 15 17 32 19 18 11 13 18 79 a4 L 4 a4 4 5 S 5 5 5 a4 42 37 | 22| 81.48| 77.78 68.52 | 64.71 ] 70.37
15V2115012 20 12 32 19 5 27 19 13 10 18 12 72 38 38 38 38| 38| 54| 54| 54 5.4 54 | 48.2 ] 41.2|24.2 27| 89.26| 76.3 | 44.81 80 | 61.48
15V2115013 16 5 21 16 9 25 18 12 8 13 0 51 3.8 3.8 3.8 38| 38| 28| 28 28 | 28 28 | 406 | 34.6 | 23.6| 20 75.19| 64.07| 43.7 | 57.65 2148
15V2115014 18 10 28 20 19 39 20 19 14 17 20 90 a 4 a 4 4 76| 761 76| 76 7.6 | 49.6 | 50.6 | 44.6 29| 91.85| 93.7 | 82,59 84,12 | 77.04
15V2115015 13 11 24 15 11 26 19 20 10 16 13 78 a 4 4 4 4 46| 46| 46 | 46 46 | 406 | 43.6| 296 25 75.19| 80.74 | 54.81 | 72.35 60.37
15V2115016 16 2 18 15 7 22 19 13 15 10 s 62 4 4 4 4 4 26| 26| 26 | 26 26 | 41.6 | 34.6|286] 17 77.04| 64.07 | 52.96| 48.82 25.19
15V2115017 17 6 23 16 7 23 18 15 6 6 4 49 4 4 4 4 4 36| 36| 36| 36 36 | 42.6 | 38.6 | 20.6 14| 78.89| 71.48 | 38.15 40 | 32.59
15V2115018 17 0 17 B8 0 8 18 14 0 0 5 37 3.6 3.6 3.6 36| 36| 28 | 28 | 2.8 28 28 | 414 | 284 | 64 6.4] 76.67| 52.59| 11.85 | 18.82 21.11
15V2115019 19 0 19 11 11 22 18 18 7 5 4 52 a 4 4 4 4 26| 26 | 26 26 26 | 43.6 | 35.6 24.6| 12 | 80,74 | 65.93 | 45.56 34,12 | 19.63
15V2115020 15 10 25 5 2 7 14 a 0 0 2 20 24 24 2.4 24| 24| 38| 38 38 | 38 38 | 352]152] 8.2 6.2| 65.19] 28.15] 15.19 18.24 | 33.7




15V2115021 19 19 38 20 19 39 20 20 20 18 19 97 4 4 4 4 4 5 5 5 5 5 48 49 | 48 | 27| 88.89| 90.74 | B8.89| 79.41 | 87.04
15V2115023 13 g 16 11 14 25 .__1_5 10 11 13 15 64 4 a4 4 4 4 2.8 2.8 2.8 2.8 2.8 348 | 278|31.8| 20| 64.44| 51.48| 58.89 | 58,24 | 45.93
15V2115024 20 11 31 12 16 28 19 20 9 12 11 1 38 38 3.8 38 | 38 5 S 5 5 5 478 | 40.8| 33.8| 21| B8.52| 75.56| 62.59 | 61.18| 57.04
15V2115025 0 0 0 17 13 30 19 6 10 12 18 65 4 4 4 4 4 36 | 36 | 36| 3.6 36 | 26,6 | 30.6 | 30.6| 20| 49.26| 56.67 | 56.67 | 57.65 | 47.41
15\'21!_59-2_9 18 9 27 16 16 32 20 20 12 18 19 89 38 3.8 3.8 3.8 3.8 6.2 6.2 6.2 6.2 6.2 48 46 38 | 28| 88.89| 85.19| 70.37 | 82,35 | 70.37
15\’2_1'___5027 17 6 23 0 0 0 16 14 0 4 i 41 4 4 4 4 4 4.4 4.4 4.4 4.4 4.4 414 | 224 | 84 | 12 75.5.1 41.48| 15.56| 36.47 | 39.63
15Vv2115028 19 12 31 17 14 31 19 15 6 10 8 58 4 4 4 4 4 6.8 6.8 6.8 6.8 6.8 488 | 428 | 30.8| 21| 90.37| 79.26| 57.04 | 61.18| 57.04
15V2115029 19 10 31 19 19 38 20 19 15 17 19 90 4 4 4 4 4 6.4 6.4 6.4 6.4 6.4 494 | 484 | 444 | 27 9]_”1 89.63 | 82.22 | 80.59 | 72.96
15V2115030 18 15 33 19 18 37 19 20 12 17 9 77 4 4 4 4 4 54 5.4 54 54 54 464 | 484 | 394 | 26| 85.93 | 89.63 | 72.96 | 77.65 | 61.85
15V2115031 18 14 32 17 19 36 18 19 7 16 7 67 4 4 4 4 4 5.2 5.2 5.2 5.2 5.2 4& ﬂ ﬂﬁ‘ 83.7 | 83.7 | 65.19] 74,12 | 55.93
15V2115032 19 13 32 19 18 37 20 20 15 18 20 93 38 38 38 38 38 6.6 6.6 6.6 6.6 6.6 494 | 49.4 | 43.4| 28| 91.48| 91.48 | 80.37 | 83.53 | 80.37
I_lsvzllso33 15 8 23 2 2 4 17 6 0 0 4 27 3.6 3.6 3.6 3.6 36| 36| 3.6 3.6 3.6 3.6 39.2 | 15.2] 9.2 | 7.2] 7259 |ls.15 17.04] 21.18 | 35.56
15V2115034 18 6 24 5 3 8 20 16 9 15 10 70 4 4 4 a4 4 4.4 4.4 4.4 4.4 4.4 464 | 294|204 23| 85.93| 54.44 | 37.78 | 68.82 | 45.19
15V2115035 19 19 38 20 20 40 20 20 17 18 18 93 4 4 4 4 4 7.8 78 7.8 7.8 7.8 50.8 | 51.8 | 48.8]| 30| 94.07 | 95.93 | 90.37 | 87.65 | 90.37
15V2115036 20 13 33 19 18 37 20 20 11 19 15 85 4 4 4 4 4 6 6 6 6 6 50 49 39 | 29| 92.59| 90.74 | 72.22 | 85.29| 70.37
15V2115037 20 12 32 17 18 35 20 20 14 20 18 92 4 4 4 4 4 58| 58| 58| 58 58 4_9(.! 46.8 | 41.8| 30| 92.22| 86.67 | 77.41 | 87.65| 73.7
1SV21EC001 19 0 19 19 14 33 18 10 12 I 7 54 4 4 4 4 4 38 3.8 38 38 3.8 448 | 368 | 33.8| 15| 82.96| 68.15| 62.59| 43,53 | 27.41
1SV21EC002 20 20 40 ?;0__ __'gl_J 40 20 20 18 17 20 95 4 4 4 4 4 8 8 8 8 B 52 52 50 | 29| 96.3 | 96.3 | 92.59| 85.29| 963
1SV21EC003 20 20 40 20 20 40 20 A 20 20 20 '_lm 4 4 4 4 4 8.4 8.4 84 8.4 BA 524|524 |524| 32| 97.04| 97.04| 97.04| 95.29| 97.04
15V21EC004 15 0 15 12 5 17 14 4 4 4 S 31 4 4 4 4 4 08| 08| 08| 08 0.8 | 338 20.8|13.8|8.8| 62.59| 38.52| 25.56| 25.88 | 18.15
15V21EC005 20 0 20 18 6 24 14 15 6 S 6 a6 4 4 4 4 4 221 22 22 22 2.2 4‘2_.2 39.2| 18.2| 11| 74.44| 72.59| 33.7 | 32.94 | 22.59
1SV21EC006 20 14 34 13 0 13 20 2_9 5 14 6 65 4 4 a4 4 4 44 | 44 | 44 | 44 44 | 484 | 414 |134| 22| 89.63 | 76.67 | 24,81 | 65.88 | 52.59
1SV21EC007 8 (1] 8 8 1 9 10 14 2 2 3 31 4 4 4 4 4 2.2 2.2 2.2 2.2 2.2 24.2 | 28.2| 9.2 | 8.2| 44.81| 52.22]| 17.04| 24.12| 17.04
1SV21EC008 20 1 27 18 18 36 ._19 19 15 15 15 83 4 4 4 4 4 6.6/ 6.6 6.6 6.6 6.6 49.6 | 47.6 | 43.6 is 91.85| 88.15| 80.74 | 75.29 | 60.37
1SV21EC009 19 12 31 20 19 39 20 20 19 19 20 98 4 4 4 4 4 68| 68| 68| 68 6.8 49.8 | 50.8 | 48.8| 30| 92.22 | 94.07 | 90.37 | 87.65 | 79.26
1SV21EC010 18 18 36 20 18 38 20 20 14 19 18 91 4 4 4 a 4 6.2 6.2 6.2 6.2 6.2 48.2 | 50.2 | 42.2| 29| 89.26 | 92.96| 78.15 | 85.88 | 85.56
1SV21EC011 20 19 39 14 8 22 20 19 15 19 14 87 4 4 4 4 4 4.4 4.4 4.4 4.4 44)| 484 | 414 | 31.4| 27 | 89.63 | 76.67 55.12. 80.59 | 76.67
1SV21EC012 14 2 16 4 0 4 2 20 10 0 12 A4 4 4 4 q 4 1 1 1 1 1| 21 29 15 | 5| 38.89| 53.7 | 27.78| 14.71| 35.19
15V21EC013 18 10 28 20 16 36 19 19 14 11 15 78 38 38 3.8 38 38 6.4 6.4 6.4 64 64| 47.2 | 49.2 | 40.2| 21| 87.41] 91,11 | 74.44 | 62.35| 65.19
1SV21EC014 18 16 34 18 11 29 20 20 9 13 14 76 4 a4 4 4 4 36| 3.6 3.6 3.6 36| 456 | 45.6| 27.6| 21| B4.44| 84.44| 51.11 | 60.59 | 69.63
15V21EC015 18 13 31 20 20 40 20 19 15 17 17 88 4 4 4 4 4 71 7 7 7 7| 49 S0 46 | 28| 90.74 | 92.59 | 85.19| 82.35| 75.93
1SV21EC016 19 0 19 15 0 15 19 9 2 4 6 40 4 4 4 4 4 1.5[ 1.6/ 1.6/ 1.6/ 16| 436 | 29.6| 7.6 | 9.6| 80.74| 54.81| 1407 | 28.24 | 21.48
1SV21EC017 17 4] 17 8 0 8 19 8 6 0 6 39 4 4 4 4 4 1.5[ 1.6] 1.6/ 1.6/ 16| 416 | 21.6 | 11.6| 5.6| 77.04| 40 2148| 1647 | 21.48
15V21EC0O18 20 11 31 17 _15_. 33 20 20 13 17 17 87 4 4 4 4 4 4[ 4[ 4 4 4| 48 45 37 | 25| 88.89| 83.33 | 68.52| 73.53 | 66.67
1SV21EC019 20 19 39 20 20 40 17 20 17 18 20 92 4 4 4 L) 4 a.ﬂl S.II 6.8/ 6.8 6.8| 478 | 50.8 | 47.8| 29| 8852 | 94.07 | 8852 | 84.71 | 92.22
1SV21EC020 18 0 18 7 10 17 18 15 3 0 - 41 4 4 4 4 4 2.6 2.6 2.6 2.6 26| 426 | 28.6| 196]| 6.6| 78.89| 52.96| 363 | 1941 | 2148

1SV21EC021 14 0 14 6 0 6 12 6 0 0 5 23 4 4 4 4 4 1.8 1.8 1.8 1.8 1.8| 318|178 58 | 5.8| 58.89| 32.96| 10.74| 17.06 20
1SV21EC022 16 2 18 17 S 22 18 16 4 0 -1 43 3.8 3.8 38 38 38 3.6 3.6 3.5’ 3.6 3.6| 414 | 404 | 164| 74| 76,67 | 74.81 | 30,37 | 21,76 | 26.67
1SV21EC023 19 10 39 0 0 0 19 20 8 7 12 66 4 4 4 4 4 3.6 3.6 3.5' 3.6/ 3.6| 456 | 27.6 ] 15.6| 15| 84.44| 51.11| 28.89| 42.94 | 54.81
15V21EC024 19 11 30 14 12 26 _2_0 19 17 17 14 87 4 4 4 4 4 5.6/ S.SI S.SI 5.6] 56| 486 | 426 |386]| 27| 90 | 78.89| 7148 78.24 | 64.07
15V21EC025 20 3 23 20 11 31 19 19 2 4 7 51 4 4 4 4 4 5 5 5 5 5] 48 48 22 | 13| 88.89| 88.89| 40.74 | 38.24 | 35.19
1SV21EC027 17 13 30 17 11 28 19 15 8 11 11 64 3.6 3.6 3.6 3.6 3.6 6.8 6.8 6.8 S.EI 68| 464 | 424|294 21| 8593 | 7852] 5444 | 62,94 Sﬂ‘
15V21EC030 20 15 35 19 13 32 20 14 12 17 15 78 4 4 4 4 4 6.2 6.2 6.2 6.2 6.2| 50.2 | 43.2 | 35.2| 27| 9296| 80 | 65.19| 80 | 74.44
1SV21EC031 18 5 23 20 8 28 18 9 0 [+] 0 27 4 4 4 4 4 24| 24| 24 24[ 24| 424 | 354)|144| 6.4| 7852 | 65.56| 26,67 | 18.82 | 21.11
15V21EC032 15 0 15 12 0 12 17 4 0 0 0 21 4 4 4 4 4 06| 06| 0.6 0.5[ 0.6] 366 | 206 | 4.6 | 4.6| 67.78| 38.15| 8.519| 13.53 | 8.519
15V21EC033 19 19 38 20 19 39 20 20 18 18 19 95 4 4 4 4 4 6.2/ 6.2 6.2 5.2—[ 6.2| 49.2 | 50.2 | 47.2| 28| 91.11| 92.96| 87.41 | 82.94 | 89.26
15V21EC034 19 19 38 20 18 38 20 20 17 14 17 88 4 4 L} a4 4 48| 48| 48 4.£| 48| 478 | 488 | 43.8| 23| 8852| 90.37 | 81.11 | 67.06 | 82.96
15V21EC035 17 15 32 18 16 34 17 20 18 13 16 84 4 4 4 4 4 4.8 48| A48 4.8 48| 428 | 468 | 42.8| 22| 79.26| 86.67 | 79.26 | 64.12| 73.7
7345| 65.41| 47.59| 52.53 | 47.26
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. SHRIDEVI INSTITUTE OF ENGINEERING & TECHNOLOGY
“SHRIDEV] SIRA ROAD, TUMKUR- 572 106.

DEPARTMENT OF CHEMISTRY

SUBJECT ENGINEERING CHEMISTRY CODE 21CHE22

COURSE OUTCOME

CO1: Discuss the electrochemical energy systems such as electrodes and batteries.

CO2: Explain the fundamental concepts of corrosion, its control and surface modification methods

namely electroplating and electro less plating

CO3: Enumerate the importance, synthesis and applications of polymers. Understand properties
and application of Nanomaterials.

CO4: Describe the principles of green chemistry, understand properties and application alternative
fuels.

CO5: Nlustrate the fundamental principles of water chemistry, applications of volumetric and
analytical instrumentation.

PROGRAM OUTCOMES

PO1 Engineering knowledge: An ability to apply knowledge of mathematics (including probability,
statistics and discrete mathematics), science, and engineering for solving Engineering problems
and Knowledge.

PO2 Problem analysis: Identify, formulate, research literature, and analyze complex engineering
problems reaching substantiated conclusions using first principles of mathematics, natural
sciences, and engineering sciences.

P03 Design / development of solutions: An ability to design solution for engineering problems and

design system components or process to meet desired specifications and needs.

P04 Conduct investigations of complex Problem: An ability to identify, formulate, comprehend,
analyze, design synthesis of the information to solve complex engineering problems and provide
valid conclusions.

POS5 Modern tool usage: Create, select, and apply appropriate techniques, resources, and modern
engineering and IT tools, including prediction and modeling to complex engineering activities.

P06 The engineer and society: Apply reasoning informed by the contextual knowledge to assess
societal, health, safety, legal, and cultural issues.

PO7 Environment and sustainability: Understand the impact of the professional engineering
solutions in societal and environmental contexts, and demonstrate the knowledge of, and need
for sustainable development.

PO8 Ethics: Apply ethical principles and commit to professional ethics and responsibilities and norms
of the engineering practice.

P09 Individual and team work: Function effectively as an individual, and as a member or leader in
diverse teams, and in multidisciplinary settings.

P010 Communication: Communicate effectively on complex engineering activities with the

engineering community and with the society.

P0O11 Project management and finance: An ability to use the modern engineering tools, techniques,
skills and management principles to do work as a member and leader in a team, to manage
projects in multidisciplinary environments.

PO12 Life-long learning: A recognition of the need for, and an ability to engage in, to resolve
contemporary issues and acquire lifelong learning.
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Academic year | 2021-22 | seM[u | Total strength | 103 | | Subj Engg. Chemi | [Subject Codd 21CHE22 | | | | | |
[ SEM:1L.SEC: A&B| IA TEST 1(40M) | TA TEST 2 (40M) A TEST 3 (100M) ASSIGNEMENT + QUIZ (20M SEE MARKS(50M) Co":'nncl (l)'.;mAT'l‘AlNMENT Avg of Individual CO
=[C02=| CO3=]CO4=

USN co1 | cos [rorat] coz| cos froral] cor |coz| cos | cos | cos [rorar] coi| coz| cos | cos| cos|cor| coz| cos | cos|cos| 54 | 54 | 54 | 34 | S4 | cO1[CO2| CO3| CO4 | COS
15V21C5001 18] 10| 37] 19] 18] 37] 18] 20 14| 20| 19| 91| 36 | 36 | 36 | 36 | 36 | 6.2 | 62 | 62 | 6.2 | 6.2 | 458|488 418 29.8] 47.8 | 84.81)90.37] 77.41] 87.65 88.52
15V21CS002 20 20 40| 18] 10] 28] 20| 20 ol 18] 19 86 4 4 4 4 | 4 | 74| 74 | 74 | 74| 7.4 | 51.4]| 49.4] 304 | 20.4| 50.4 | 95.1991.48] 56.3 | 86.47] 93.33
15V21C5003 19 19| 38| 20| 8] 28] 18] 20 4 8] 12| 62| 38 | 38 | 38 | 38 | 38 | 44 | 44 | 44 | 44 | 44 |452]482] 202|162 39.2 | 83.7 | 89.26] 37.41 47.65 72.59
15V21C5004 10] 2| 12| 12] e nJ 13 6 6 2 6| 33| 36 | 36 | 36 | 36| 36 | 26 | 26 | 26 | 26 | 2.6 | 292|242 182 ] 8.2 [ 14.2 | 54.07|44.81| 33.7 | 24.12| 263
15V21C5005 19| 10| 29[ 14| 8] 22| 19| 16 18] 16 7] 76| 36| 36| 36 | 36| 36| 5 5 5 S5 | 5 |46.6| 38.6| 34.6 | 24.6| 25.6 | 86.3 | 71.48]64.07] 72.35[ 47.41
15V21CS006 20 16| 36| 10l 15| 2s] 20| 20 20 200 20| 100] 38 | 38 | 38 | 38| 38| 66| 66 | 66 | 66| 66 [504]404] 454304 46.4 [93.33]74.8184.07| 89.41) 85.93
15V21€5008 10] o 19| e 10| 6] 18] 16 18] 13| 15| 80| 36 | 36 | 36 | 36 | 36 | 3.6 | 36 | 36 | 3.6 | 36 [ 352292 352202 312 |65.19|54.07] 65.19[59.41]| 57.78
15V21C5009 10] 12  31] 9] 13] 32 19| 20 20| 18| 19| 96| 38 | 38 | 38 | 38 | 38 | 36 | 36 | 36 | 36 | 36 [454[464] 404 | 254 | 384 |84.07|85.93| 74.81| 74.71| 71.11
15V21C5010 20l 10l 30| 20] 14] 34 20| 19 15 5| 11| 70| 38| 38 | 38 | 38 | 38| 62| 62 | 62 | 62| 62 | 50 | 49 | 39 | 15 | 31 [9259]90.74| 72.22] 44.12] 57.41
15V21C5011 14| 6 20 16] o 30] 19 20 13| 17| 12| 81] 38| 38| 38 | 38 | 38 | 66 | 66 | 66 | 66 | 66 | 43.4| 464 234 | 27.4| 284 [80.37] 85.93] 43.33| 80.59| 52.59
15V21C5012 20 1s| 35| 19| 15| 34| 17| 20 18] 14| 17 81| 36 [ 36| 36 [ 36] 36| 9 9 9 9 | 9 [496]516] 406 | 26,6 | 44.6 | 91859556 75.19| 78.24] 82.59
15V21CS013 15| 18| 33 17 6] 22| 17] 18 11| 11| 12| 66| 36 | 36 | 36 | 36 | 36 | 78| 78 | 78 | 78| 7.8 | 434|434 284 | 224 414 | 80.37|80.37)52.59| 65.88| 76.67
15V21C5014 17| 17 3a] 17| 16| 33| 17| 19 15| 15| 18] saf 42 | 42| 42| 42|42 6 6 3 6 | 6 |442]46.2] 412 [ 25.2] 45.2 [81.85|85.56] 76.3 | 74.12] 83.7
15V21C5015 20l 17| 37] 20 18] 38| 19| 20 18| 18| 19| 94| 38| 38 | 38 | 38| 3.8 | 86| 86 | 86 | 86 | 86 | 514|524 48.4 | 30.4 | 48.4 | 95.19/97.04 89.63| 89.41 | 89.63 |
15V21C5016 200 200 ao] 19| 18] 37[ 20| 19 200 20| 20 99 4 | 4 | 4 | 4 | 4 | 54[ 54| 54 [ 54| 54 |49.4]|474] 474 29.4| 49.4 | 91.48(87.78 87.78 86.47| 91.48
15V21C5017 17] 19] 36| 13| 14] 27[ 20| 16 10 of 10| 56| 38| 38| 38 | 38 | 38| 36 | 36 | 36 [ 36 | 36 | 444|364 314 | 7.4 | 364 [82.22]67.41]58.15]| 21.76| 67.41
15V21CS018 20 20 40| 20| 18] 38] 20| 20 18] 20 20 o8] 4 4 F Wl i S 7 7 7 | 7 | 51| 51| a7 | 31 | 51 [94.44]|94.44]87.04]91.18] 94.44
15V21CS019 200 11| 31| 14| 17| 31] 19| 20 17| 18] 19| o3[ 38| 38| 38| 38| 38| 8 8 8 8 | 8 | 508|458 458 [ 29.8| 41.8 [94.07|84.81]84.81]87.65)77.41
15V21C5020 19| 18] 37| 20] 18] 35] 20| 19 16] 19| 19] 93] 4 4 4 4 | 4 | 68| 68 | 68 | 6.8 | 68 | 49.8[ 498 44.8 | 20.8 | 47.8 |92.22]| 92.22| 82.96 87.65 | 88.52
15V21€5021 of 1 T ) 6 18| 4 5 0 2] a29] 4 | 4 a | 4 | 4 | 16| 16 | 16 | 16 | 16 | 326]|11.6] 126 | 56 | 8.6 |60.37]2148]23.33|16.47] 15.93
15V21C5022 200 200 a0] 20] 1] 39| 20] 20 200 200 20/ 100 a4 [ 4 a | 4 | 4 | 82| 82| 82 | 82| 82 |522]|522( 51.2]322] 52.2 | 96.67] 96.67] 94.81 94.71] 96.67
15V21C5023 18] 19| 37| 16| 19| 3s[ 17] 20 19| 19 200 95| 4 | 4 | 4 | 4 | 4 | 72| 72| 72 | 72| 72 |46.2[47.2] 49.2 | 30.2| 50.2 | 85.56] 87.41] 91.11 88.82| 92.96
15V21€5024 12| o 21| 14| 16| 30| 13| 16 15| 19| 14| 78| 38 | 38 | 38 | 38 | 3.8 | 38 | 38 | 38 | 38 | 38 | 326 37.6]| 386 [ 26,6 | 30.6 | 60.37] 69.63] 71.48| 78.24| 56.67 |
15V21C5025 200 19|  39] 20| 20 40| 20] 20 200 20 20 100 4 4 4 | 4 | 4 | 64| 64 | 64 | 64 | 64 | 504|504 504 | 30.4 | 49.4 | 93.33] 93.33[93.33]| 89.41 91.48
15V21CS026 20l 20/ 40| 20| 20] a0 20] 20 20 20 19| 99| a4 4 i B R T ) 9 9 9 | 9 | 53| 53| s3 [ 33 | s2 [98.15]98.15|98.15|97.06 96.3
15V21C5027 4] 20] 24] as] 1s] 28] 15| 17 17| 18| 18| 85| 38 | 38 | 38 | 38 | 3.8 | 26 | 26 | 2.6 | 2.6 | 2.6 | 354|394 364 | 24.4 | 34.4 | 65.56| 72.96| 67.41 71.76| 63.7
15V21C5028 16] 18] 32| 19] 17] 36| 19 20 18] 19| 19| os| 38 | 38| 38 | 38| 38| 5 S 5 5 | 5 |438|478] 438 27.8 [ 43.8 | 81.11]88.52(81.11] 81.76{ 81.11
15V21C5029 18] 15 33] 17] 18] 35| 20 20 17] 18] 15[ e0] 4 4 4 4 | 4 | 68| 68 | 68 | 68 | 68 | 488] 47.8| 45.8 | 28.8| 40.8 | 50.37]88.52( 84.81] 84.71 | 75.56
15V21C5030 18] 17| 3s| 20] 19] 39| 20| 19 19| 1a] 19| 91| 42 | 42 | 42 | 42 | 42 | 88 | 88 | 88 | 88 | 88 | 51 | 52 | 51 | 27 | 49 |94.44] 96.3 [94.44]|79.41]90.74
15V21C5031 [ R i R | R of o 0 0 0 o] 3 3 3 3 | 3 | 36| 36 | 36 | 26 | 3.6 | 156]206] 86 | 6.6 | 14.6 | 2889(38.15|15.93] 19.41] 27.04
15V21C5032 4] 8] 1yl ael ol ayl dal 4 ol 12| 31| 36| 36| 36 | 36 | 36| 24 | 2.4 | 24 | 24| 24 [ 32 [ 19| 17 | 6 | 21 |59.26]3519]31.48]|17.65|38.89
15V21€5033 19| 10| 20| 12| 1s] 28] 17| 19 18] 15| 19| 88| 36 | 36 | 36 [ 36| 36| S 5 5 5 | 5 |446]396] 42.6 | 23.6] 37.6 [8259]73.33] 78.89] 69.41 69.63
15V21C5034 o] 3 | 1 ] T 0 0 3| 13/ 32 | 3.2 | 3.2 | 32 | 32| 16| 16 | 16 | 1.6 | 16 |238]| 68| 58 | 48 | 9.8 |44.07|1259/10.74/14.12| 18.15
15V21C5035 200 19| 39] 18 18] 36| 18 19 18| 19| 19| 93| 38 | 38 | 38 | 38 | 3.8 | 88 | 88 | 88 | 88 [ 88 [50.6]|496| 486 | 31.6| 50.6 | 93.7 [91.85| 90 |92.94| 93.7
15V21C5036 18] 18] 6] 14 13] 27| 18] 17 6| 13| 13| 67| 38 | 38 | 38 | 38 | 38 | 54 | 54 | 54 | 54 | 54 [452]402] 282 |222] 40.2 | 83.7 | 74.44] 52.22| 65.29 74.44
15V21C5037 200 17] 37| 14| 18] 32| 18] 20 18| 19| 12| 87| 38 | 38 | 38 | 38 | 38 | 58 | 58 | 58 | 58 | 5.8 [47.6]43.6| 456 | 28.6 | 38.6 | 88.15)80.74| 84.44] 84.12| 71.48
15V21C5038 18] 16| 34| 20] 18] 38| 19| 19 18] 19 19| 94| 4 4 4 | 4 | 4 | 86| 86 | 86 | 86 | 86 | 49.6[51.6] 48.6 | 31.6| 47.6 [91.85[95.56] 90 |92.94]|88.15
15V21C5039 gl sl ooaal sl 7] 13| 16 2 7 2| 40| 4 4 4 | 4 | a | 18| 18 | 1.8 | 1.8 | 18 [278[278] 88 | 12.8] 128 [51.48]51.48] 163 | 37.65] 23.7
15V21C5040 200 20| a0 20] 20| 40| 20| 20 200 200 20 100 4 | 4 4 4 | 4 | 84| 84 | 84 | 8.4 | 84 | 524|524 52.4 | 324 52.4 | 97.04] 97.04] 97.04 95.29( 97.04
15V21CS041 19 13| 32| 11| 19| 30] 16| 15 20| 14| 16| 81| 34 | 34| 34 | 34 | 34 | 46 | 46 | 46 | 46 | a6 | 43 | 34 | 47 | 22 | 37 |79.63]62.96[87.04)|64.71|68.52
15V21C5042 10| 19] 38| 20 19| 39] 19] 20 T T ) I ) e 4 4 | 4 | 76| 76 | 76 | 76 | 7.6 | 49.6]51.6| 47.6 | 28.6 | 50.6 [ 91.85] 95.56| 88.15] 84.12| 93.7
15V21€5043 16 9 2] 14| 23] 27] 19| 16 71 12| 15| 69| 3.4 | 3.4 | 3.4 | 34 | 34 | 44 | 44 | 44 | 44 | 44 [428]378] 278 | 198] 31.8 [79.26] 70 |5148(58.24|58.89
15V21C5044 15| 15| 3o 18] 19| 37] 18] 16 14| 18] 18| 84| 38 [ 38| 38| 38 ] 38| s 5 5 5 | 5 |a418]428] 418 268 41.8 [77.41]79.26]|77.41| 78.82| 77.41
15V21C5045 20l 18] 38 20 19| 39] 20 20 19| 19| 20 o8 4 | 4 | a4 | 4| 4 [es] 88| ss |es| 88 ]|sa8[528]508]318]508[97.78]57.78]94.07]93.53| 94.07
15V21C5046 200 14| 34| 20] 18] 38| 20 20 16] 16| 19] 91| 4 P Y N T 5 5 s | 5 | 49 | a9 | a3 [ 25 | 42 [90.74]90.74]| 79.63]| 73.53| 77.78
15V21C5048 15| 3| 18] 19| 3] 22| 20] 18 ol 15| 12| 66| 4 4 4 | a4 | 4 | 46| 46 | 46 | 46 | 46 |43.6]| 466 11.6 | 23.6 | 23.6 | 80.74] 86.3 [ 21.48[69.41] 43.7
15V21C5049 20 200 a0 20] 20 a0 20| 20 200 18] 20] 98] 4 4 4 | 4 | 4 | 78| 78 | 78 | 78 | 7.8 |51.8[518] 518 29.8] 51.8 | 95.93] 95.03]95.93] 87.65 95.93
15V21CS050 19| 20/ 39| 200 20 40| 20 20 19| 18] 19| 96| 4 4 4 | 4 | 4 | 84| 84 | 84 | 84 | 84 | 514524 514 | 304 51.4 [95.19] 97.04]95.19] 89.41] 95.19
15V21C5051 a4l e 20l asf. sl vaslaal a2 8 7 8| 46| 38 | 38 | 38 | 38| 38 | 26 | 26 | 26 | 2.6 | 26 | 31.4]|334] 174 | 134 20.4 | 58.15]61.85)32.22]| 39.41[37.78
15V21C5052 20 20 ao] 20 18] 38] 19| 20 19| 20| 200 98] 4 [ 4 4 4 | 4 | 88| 88 | 88 | 88 | 88 | 518528 49.8 [ 32.8| 528 | 95.93]97.78]| 92.22| 96.47| 97.78
15V21CS053 T I Y ) O 7 O 200 19 19| o] 4 | 4 | 4 4 | 4 | 52| 52 | 52 | 52| 52 | 38.2]49.2] 46.2 | 28.2] 43.2 [70.74] 91.11]85.56| 82.94] 80
15V21C5054 14] 13| 27| 20| 14] 3a] 13 20 16| 20| 17| 86| 3.8 | 38 | 38 | 38 | 38 | 5.2 | 52 | 52 | 52| 52 | 36 | 49 | 39 | 29 [ 39 |e6.67|90.74]72.22]|85.29]72.22
15V21CS055 19 19| 38] 20| 20| a0] . 20| 20 19] 20| 20 9| 4 | 4 | 4 | 4 | 4 | 56| 56 | 56 | 56| 5.6 |486]|496] 486]296[ 48.6] 90 |o1.85] 90 |87.06] 90




15V21CS056 18| 13 31| 17 2lJ| 37 18| 13 17 14 18 81| 38 38 38 38 | 38| 58 5.8 5.8 58 | 58 | 466 396| 466 | 23.6 | 40.6 | 86.3 [ 73.33] 863 69.41|75.19
15V21Cs057 19] 11 30| 17 18 35 17| 17 15 10 6 69| 3.8 3.8 3.8 38| 38| 74 7.4 74 74 | 74 | 472|452 442 | 21.2| 28.2 | 87.41| 83.7 | 81.85]| 62.35| 52.22
15V21CS058 19| 16 35| 17 18 35 19) 19 16 18| 18 90| 3.6 3.6 36 | 36 | 36 | 72 72 | 72 7.2 7.2 | 488 | 46.8 | 44.8 | 28.8 | 44,8 | 90.37| 86.67| 82.96)| 84.71 | 82.96
15V21Cs059 20] 20 40 20 18 38 20| 20 20 18 20 98| 38 3.8 3.8 38 | 38 | 54 5.4 5.4 54 | 54 |49.2)49.2| 47.2 | 27.2| 49.2 |91.11{91.11|87.41| 80 |91.11
15V21CS060 20 10 30| 17 19 36 18| 20 18 17 17 90| 38 3.8 3.8 38 | 38 | 54 5.4 5.4 54 | 54 | 47.2)46.2| 46,2 | 26,2 | 36,2 | 87.41] 85.56 85.56| 77.06| 67.04
15V21CS061 18| 13 31] 19 17 36 16| 18 15 0 14 63| 38 38 38 38 | 38 2 2 2 2 2 398|428 378 | 5.8 | 328 | 73.7[79.26] 70 [17.06|60.74
15V21C5062 20 8 28| 19 10 29 20| 12 6 0 7 45| 38 38 3.8 38 | 38 2 2 2 2 458 | 368 | 21.8 | 5.8 | 20.8 | 84.81| 68.15 40.37| 17.06| 38.52
15V21CS063 19 20 39| 20 20 40 20| 19 20 20 20 9] 4 a 4 4 4 7.4 7.4 74 74 | 74 | 50.4)504] 51.4 | 314 51.4 | 93.33|93.33]| 95.19| 92.35) 95.19
15V21Cs064 20 12 32 16 9 25 17| 20 7 17 6 67| 38 3.8 38 38 | 38 | 54 54 5.4 54 | 54 | 462 )|45.2] 25.2 | 26.2| 27.2 | 85.56| B3.7 | 46.67| 77.06 50,37
15V21C5065 14 4 18 4 0 4 12 4 0 0 0 16] 3 3 3 3 3 1 1 1 1 1 30 | 12 4 4 B | 55.56] 22.22]|7.407| 11.76] 14.81
15V21CS5066 5 5 10 16 2 18 0] 20 11 15 0 46| 4 4 4 4 a 4 4 4 4 4 13 | 4 21 23 13 | 24.07| 81.48| 38.89] 67.65] 24.07
15V21Cs067 200 11 31| 20 12 32 19] 20 13 19 19 90| 4 4 4 4 4 4 4 4 4 4 47 | 48 33 27 38 |87.04|88.89) 61.11} 79.41) 70.37 |
15V21Cs068 18| 14 32| 14 17 31 17] 20 14 12 12 75] 38| 38| 38 | 38 ) 38 | 68 | 68 6.8 68 | 68 | 456 | 44.6| 41.6 | 22.6 | 36.6 | B4.44| 82.59] 77.04| 66.47| 67.78
15V21CS069 9 8 17 1 1 2 15| 12 2 0 2 31| 36 3.6 36 | 36 | 36 | 44 4.4 4.4 44 | 44 32 21 11 8 18 |59.26] 38.89) 20.37) 23.53| 33.33
15V21CS070 19| 17 36| 19 20 39 19| 20 20 20 19 98| 4 4 4 4 4 8.2 8.2 8.2 8.2 | 82 |502)51.2] 522 |32.2| 48.2 | 92.96]| 94.81| 96.67| 94.71 | 89.26
15V21Cs071 18| 20 39] 20 20 40 20 20 20 20 19 99| 4 4 4 4 4 9 9 9 9 9 52 | S8 53 33 52 | 96.3 |98.15|98.15|97.06]| 96.3
15V21Cs5072 19| 20 39 20 20 40 18] 20 18 19 20 95| 4 4 4 4 4 7 7 7 d 7 48 | 51 49 30 51 |88.89|94.44]|90.74| 88.24| 94.44
15V21Cs073 20| 17 371 19 20 39 20| 20 17 19 20 96| 4 4 4 4 a4 6.4 6.4 6.4 64 | 6.4 | 504|494 | 47.4 | 29.4 | 47.4 | 93.33| 91.48| B7.78| 86.47| 87.78
15V21CS074 17 9 26| 16 7 27 17) 18 12 6 13 66| 4 4 4 4 4 54 | 54 54 54 | 54 |434)434/| 284 | 154 31.4 | 80.37| 80.37] 52.59 45.29| 58.15
15V21CS075 15 3 18| 8 16 10 7 1 0 9 97] 4 4 4 4 4 68 | 68 6.8 68 | 68 | 358178 198 | 10.8| 228 | 66.3 | 32.96| 36.67) 31.76| 42.22
15V21CS076 10{ 20 40| 20 20 40 20 20 18 20 20 98| 4 4 4 4 4 8.4 8.4 8.4 84 | B4 | 424524 504 | 324 | 524 | 78.52 97.04] 93.33 95.29| 97.04
15V21C€s077 17 12 21| 20 19 39 17| 17 18 19 17 88| 4 4 4 4 4 7.4 74 7.4 74 | 74 | 454)484| 484 | 304 | 40,4 | 84.07| 89.63 | 89.63| 89.41] 74.81
1SVv21Cs078 201 19 39| 20 19 39 20| 20 20 18 20 98| 4 a 4 4 4 8.6 8.6 8.6 8.6 | 86 |526)526]| 51.6 | 30.6| 51.6 | 97.41]|97.41|95.56| 90 |95.56
15Vv21Cs079 20| 14 34] 19 19 38 15| 15 20 20 12 90| 4 4 4 4 4 7.6 7.6 7.6 76 | 7.6 | 50.6 | 49.6 | 50.6 | 31.6 | 37.6 | 93.7 [91.85)| 93.7 | 92.94| 69.63
15Vv21Cs080 15| 11 26| 20 15 35 16| 19 0 7 20 62| 4 4 4 4 4 4.2 4.2 4.2 42 | 4.2 392)|47.2] 23.2 | 15.2| 39.2 | 72.59| 87.41| 42.96| 44.71] 72.59
15V21Cs081 11 4 15| 12 2 14 11 6 8 3 0 28| 38 3.8 38 | 38| 38 ] 16 16 16 16 | 16 | 274] 234| 154 | 84 | 94 |50.74|43.33]28.52 24.71]17.41
15V21Cs082 19| 20 39] 20 19 19 20 19 15 18 17 92| 4 4 4 4 4 5 5 - 5 5 48 48 43 27 46 [88.89) 88.89 79.63| 79.41| 85,19
15v21Cs083 15 6 21 8 4 12 14 7 4 5 4 34| 42 | 42 42 | 42 | 42 5 5 5 5 5 382 | 242 17.2 | 14,2 | 15.2 | 70.74| 44.81 | 31.85]| 41.76| 35.56
15V21Cs084 19 5 24 8 3 11 20| 17 13 14 8 72] 4 4 4 4 4 3.6 3.6 3.6 3.6 | 3.6 | 46.6 | 32.6 | 23.6 | 21.6| 20.6 | 86.3 [ 60.37| 43.7 | 63.53 38.15
15V21Cs085 13 4 17| 10 0 10 15 e 17 0 3 45| 34 3.4 3.4 34 | 34 2.6 2.6 2.6| 26| 26| 34 23 23 6 13 | 62.96]| 42.59] 42.59| 17.65| 24.07
15V21CS086 20| 18 38| 20 19 39 20| 20 14 11 18 82| 4.2 4.2 42 | 42 | 42 5 5 5 5 5| 49.2 | 49.2 | 42.2 | 20.2 | 45.2 |91.11]|91.11) 78.15]| 59.41| 83.7
15V21CS087 20{ 20 40| 19 19 38 AB 2.2 2.2 22 | 22 | 22 3.6 3.6 36| 36| 3.6/ 258|248 248 | 58 | 25.8 | 47.78| 45.93]| 45.93)| 17.06] 47.78
15V21CV001 19 13 32 13| 12 2 3 13 43| 4 4 4 4 4 4 4 4 4 4 21 39 23 11 21 |38.89)72.22|42.59] 32.35] 38.89
15V21CV002 13 8 21| 16 9 25 14| 11 7 4 15 51| 3.8 3.8 38 | 38| 38 6.2 6.2 6.2] 6.2 6.2| 37 37 26 14 33 | 68.52 ss.g;q 48.15]| 41.18] 61.11
15V21CV003 20 3 23 3 14 17 19| 14 11 20 19 83| 34 3.4 3.4 34 | 34 3.6 3.6 36| 36| 36| 46 24 32 27 29 |85.19|44.44|59.26]|79.41| 53.7
15V21CV004 17 6 23| 15 3 18 16| 18 5 9 5 53| 3 3 3 3 3 4 4 4 4 4] 40 | 40 15 16 18 | 74.07| 74.07] 27.78| 47.06] 33.33
15V21CV005 17 6 23] 19 7 26 10 4 5 19{ 2.2 2.2 2.2 231582 38 3.8 38| 38| 38| 33 29 13 6 17 | 61.11| 53.7 | 24.07| 17.65] 31.48
15V21CV006 8 4 12 10 12 22| 4 4 4 4 4 1.6 1.6 16| 16 16| 236| 56 | 56 | 5.6 | 216 | 43.7 | 10.37|10.37| 16.47| 40
15V21CV007 19| 12 33| 20 20 40 18| 19 15 18 20 90| 3.8 38 38 | 38 | 38 4 4 4 4 4| 448 | 46.8 | 42.8 | 25.8 | 39.8 | 82.96| 86.67| 79.26| 75.88| 73.7
15V21Cv008 15 7 22| 13 5 18 13| 19 18 13 12 75| 3 3 3 3 L] 2.4 2.4 24| 24 24| 334]374| 284 | 184 | 244 | 61.85| 69.26] 52,59 54.12| 45.19
15V21CV010 17 5 22 5 6 14 18| 12 18 10 0 58| 3.6 3.6 36 36 | 36 5 8 5 5 5| 436 | 25,6 | 32.6 | 18.6 | 13.6 | 80.74| 47.41| 60,37 54.71 ] 25.19
15V21CV011 18 1 19 8 8 16 14] 13 3 40| 18 | 18 | 18 | 18 | 1.8 38 3.8 38| 38| 38|376|266| 136 | 56 | 9.6 |69.63]|49.26]25.19| 16.47|17.78
1SV21CV015 20 14 34] 20 17 37 191 19 4 11 15 68| 3.6 3.6 36 | 36 | 36 3.6/ 3.6 36| 36| 36|462]|46.2| 28.2 | 18.2| 36.2 | 85.56| 85.56| 52.22| 53.53] 67.04
15V21EE001 17 8 25| 14 10 20 191 17 1 13 11 61| 38 3.8 38 | 38 | 38 2.4 24 24| 24| 24|422]37.2] 17.2|19.2] 25.2 | 78.15| 68.89| 31.85) 56.47| 46.67
15V21EE002 11 4 15 9 0 9 16] 15 6 4 9 50| 54 | 54 54 | 54 | 54 1.8 1.8 18| 18 1.8] 34.2| 31.2] 13.2 | 11.2 | 20.2 | 63.33| 57.78] 24.44| 32.94| 37.41
15V21EE003 201 15 35| 20 17 37 200 19 16 13 19 87 3.6 3.6 3.6 36 | 36 5.8 5.8 58| S8| S5B| 494|484 42.4 | 224 | 43.4 | 91.48| 89.63| 78.52| 65.88 | 80,37
1SV21EE00S 13 27| 18 15 33 19 18 11 6 14 68 4 4 a 4 4 38 3.8 38| 38| 38|39.8|438| 338|138 21.8 | 73.7 | 81.11]62.59] 40.59| 40.37
1SV21EEQ06 17 -} 22 10 8 18 19 8 6 2 7 42| 4 4 4 4 4 5 5 5 5 5| 45 27 23 11 21 [83.33| 50 |42.59]|32.35]38.89
1SV21MEQ01 5 5 8 1 9 11 0 0 0 0 11| 36 3.6 36 | 36| 36 3 3 3 3 3/ 226|146| 7.6 | 6.6 | 6.6 [41.85|27.04]|14.07]|19.41]|12.22
1SV21MEQ03 17| 14 31| 19 17 36 17 9 7 8 17 58| 4.2 4.2 42 | 42 | 42 2.8 2.8 28| 28 28| 41 35 31 15 38 [75.93|64.81)|57.41|44.12| 70.37
TOTAL 1715] 1262] 2995| 1607| 1345| 2955| 1738|1649 1299 1297| 1416| 7489

76.66] 73.23| 62.54| 61.99| 63.14
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