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A

Absorption, light, 158

AC (alternating current), 352–355

Accelerated Bridge Construction (ABC), 255

Accelerated construction, 254–255

Accumulator, 399

Acoustic properties, materials, 158

Adaptive control, manufacturing, 196

Address

bus, 403

IP, 480–487

memory, 387–389

Adenine, 502

Aerospace manufacturing, 214–216

Aggregate, 236

Agile manufacturing, 205–207

Agrarian culture, 15

Agricultural technology

agriculture, defined, 579

animals, 579–580, 596

biodiversity, 594–595

farming, 582–594

GM (genetically modified) foods, 676–677

greenhouse effect, 596–597
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overview, 576–579

plants, 579–580

preserving food, 602–607

ranching, 582–594

scientist, careers, 607–609

sustainable, 597–601

tissue culture design challenge, 612–613

vegetable garden plot design challenge, 614–615

waste materials, 596

Agroecosystems, 600

Agronomics, 595

AGVs (Automated Guided Vehicles), 197, 200–201

AI (artificial intelligence), manufacturing, 196

Air cushion vehicles, 324

Air-drying lumber, 138

Airline pilot career, 332–334

Airports, 244–245

Air quality, 598

Air transportation, 317–321

AJAX, 461–463

Algae photobioreactor design challenge, 573–575

Al-Jazari, Ibn Ismail al-Razzaz, 33–34
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defined, 14, 139

shape memory, 168

Alternate fuels, 326–328

Alternating current (AC), 352–355

ALU (Arithmetic and Logic Unit), 384–385, 399

AM (amplitude modulation), 436

Amides, defined, 133

Amperes, defined, 349

Amphibious assault ships, 308

Amplifiers, 478–479

Amplitude modulation (AM), 436

Analog

analog-to-digital converter, 444

controllers, 110

digital-to-analog converter, 444

signals, 434–435

Analyzing design, 54

AND gates, 381

Angel, Eyal, 73–74
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cloning, 592

domestication of, 11, 499–500

energy sources, 282
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genetic engineering, 591–593

inhumane treatment, 596

selective breeding, 591

Annealing, 168

Annual rings, wood, 134–135

Anodizing, 170

Antacid-powered rocket design challenge, 218–219

Anthropologists, 9–10

Anthropology, genetic, 509–510

Apothecaries, defined, 537

Apple versus Microsoft, design, 60–61

Appliance energy usage, 272–273

Application layer, OSI model, 470

Aquaculture, 585–586

Aramids, 132–133

Arch bridges, 239
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Arithmetic and Logic Unit (ALU), 384–385, 399

Aromatic polyamide, 133

ARPANET, 459–460

Artifacts, 12
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ecosystems, 600

intelligence (AI), manufacturing, 196
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Asia Minor, 15

Asphalt, 236–237

Aspirin, 550

Assembly lines, 195
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Attenuation, 478

Augmentive propulsion systems, 311

Automated Guided Vehicles (AGVs), 197, 200–201

Automated manufacturing, 195–202
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automotive service technician, 79–80

engines, 277–279

roads, 316
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plastics, 548–549
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Binary numbers, 379–381

Biocompatibility tests design challenge, 652–653
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Biodiversity, 24, 594–595

Bioethics, 526

Biofuels, 327–328
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Biomass, 284, 327–328, 562

Biomimicry, 518–520

Bioplastics, 174

Bioremediation, 516–517, 534–535

Biotechnology

bioethics, 526

biological scientists, careers, 678–680

biomimicry, 518–520

bioremediation, 516–517, 534–535
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current good manufacturing practices (cGMPs), 523–524

cystic fibrosis (CF), 514–516

DNA technology, 502–510, 511–516, 517–518

domestication, plant and animal, 499–500

energy applications, 517

fermentation, 500–502

future of, 662–664
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overview, 496–498

product pipeline, 523

regulation, 523–524
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technician, careers, 528–530

Bipolar junction transistors (BJT), 362–363

Bits, 379–381
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BJT (bipolar junction transistors), 362–363

Block diagrams, 348, 564–566

Blow molding, 167

Boeing 787, 320

Boiling point, 149
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Booting, defined, 389

Bottom-up manufacturing (BUM), 208

Boyer, Herb, 504–505

Brainstorming design solutions, 54, 58

Breeding, selective, 591

Bridges, 238–241, 253–254, 255, 260–261

Bridges, networks, 479

Brin, Sergey, 118

Brittleness, 154

Britton, Dr. Larry, 527

Bronze Age technology, 13–15

Buckyballs, 37–38

Buildings. See also Construction; Structures

codes, 234–235

types, 230–234

Bulk carriers, 308

Bus

address, 403

data, 398, 401–402

peripheral components interface (PCI), 405

Buses, transportation, 316–317

C

Cable-stayed bridges, 240–241

Cache memory, 391

CAD (computer-aided design), 98–99, 199

Camcorders, digital, 446

Cameras, digital, 446

Canals, transportation, 301

Cantilever bridges, 241

Capacitors, 356–358

Capacity, memory, 393–394

Capek, Karel, 668

Carbon nanotubes, 131, 660–661

Carcinogen, defined, 563

Careers

aerospace manufacturing, 214–216

agricultural scientist, 607–609

airline pilot, 332–334

automotive service technician, 79–80

biological scientist, 678–680

biotechnology technician, 528–530

chemists, 566–568

computer engineer, 408–410

computer professional, 122–123

computer support specialist, 489–490

computer systems administrator, 489–490

construction management, 255–257

electrical engineer, 408–410

engineering technician, 369–370

environmental scientist, 40–41

food scientist, 607–609

materials engineering, 175–176

materials scientist, 566–568

medical technician, 646–647

power-plant operator, 291

telecommunications, 447–450

Carnot Cycle, 277, 288

Carrier Sense, Ethernet, 465

Carrier waves, 436

Carson, Rachel, 578

Case hardening, 168

Cassava, 601

Casting, 163–167

CAT (Computer Axial Tomography) scan, 628

Cells, memory, 387

Cellular manufacturing, 188–189

Cellulosic ethanol, 327

Central processing unit (CPU), 396–399

Ceramics, 144–145, 146–147

Cessna Caravan, 320–321

Chain, Dr. Ernst, 552

Channels, communications, 435–436

Charged-coupled devices (CCD), 368

Charts, 102, 106–107, 564–566

Chemical

energy, defined, 267

vapor deposition, 163, 661

Chemical technology

aspirin, 550

block flow diagrams, 564–566

chemist careers, 566–568

commodity chemicals, 545, 550

defined, 538

designing drugs, 554–558

energy sources, 558–564

ethylene, 545–546

farming, 588–590, 595

green chemistry, 542–544, 548–549

history, 541–543

HIV drugs, 555–557

HortResearch, 543–544

hydrogen fuel, 561–563

manufacturing glue design challenge, 571–572

materials scientist careers, 566–568

overview, 536–540

penicillin, 551–553

photobioreactor design challenge, 573–575

polymers, 546–550

regulating agencies, 540

X-ray crystallography, 553
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fabrication, 366–367

memory, 386–394

microprocessors, 395–396

Christian, Jeff, 229

Chromosomes, defined, 503

CIDR, 487

Circuits

combinatorial, 382–383

defined, 348

integrated circuits (IC), 365–368

parallel, 351

schematics, 103, 347–348

sequential, 382–383

series, 350–352

Civil engineering contractors, defined, 224

Cladding, 162

Classes, addresses, 483–484, 485–487

Clinical trials, 513, 523

Cloning animals, 592, 663

CMOS (complementary metal oxide semiconductor), 378–379

CNC (computer numerical control)

design, 99

manufacturing, 197–200

Coal, 279–282, 560

Coating materials, 170

Codes and standards, 95

Coefficient of thermal expansion, 156–157

Coelho, Ivo, 278–279

Cohn, Stanley, 504–505

Collisions, Ethernet, 464–466

Colonial expansion, 18

Combinatorial circuits, 382–383

Combined diesel and gas turbine (CODAG), 311

Commercial

aviation, 318

buildings, 231–234

space travel, 322–323

success, design, 92–93

Commodity

chemicals, 545, 550

products, defined, 539

Commons, freedom of, 35

Communicating

design solutions, 97

ideas, 101–111

Communications

careers, 447–450

digital media, 442–446

electronic, 420
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future of, 664–666

GPS (Global Positioning System), 440–442

graphic, 420, 421–424, 425–428

media, 420–421

oral presentations, 424–427

overview, 416–419

protocol, defined, 461

RFID door lock design challenge, 452–453

satellites, 437–442

telecommunications, 429–437

YouTube viral marketing video design challenge, 454–455

Communities, planned, 671–672

Components

computers, 401–408

electrical, 356–360

Composite materials, 145–147, 170

Compressed natural gas, 328

Compression algorithm, MP3, 445–446

Compression-ignition, 286

Compressive strength, materials, 149–152

Computer Axial Tomography (CAT) scan, 628

Computers

architecture, 395–400

Arithmetic and Logic Unit (ALU), 384–385

binary numbers, 379–381

combinatorial circuits, 382–383

components, 401–408

computer-aided design (CAD), 98–99, 199

computer numerical control (CNC), 99, 197–200
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counters, 383–384

digital adder design challenge, 412–413, 414–415

drivers, 408

engineers, careers, 408–410

future of, 664–666

logic functions, 378–385

memory, 386–394

mice, 364–365

network data transfer design challenge, 492–493

network installation design challenge, 494–495

One Laptop Per Child (OLPC), 677

overview, 376–378

power supply, 408

professional career, 122–123

sequential circuits, 382–383

software, 408

support specialists, careers, 489–490

systems administrators, careers, 489–490

Concentrating Solar Power (CSP), 674

Concrete, 237

Concurrent engineering, 205

Conduction, heat, 269–270

Conductivity, 155, 270

Conductors, electricity, 345–346

Connector symbol, 103

Conservation of energy, 274–276

Consolidation processes, 170

Constellation, satellite, 439
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applying, 93–95

defined, 54

Construction

airports, 244–245

bridge engineering design challenge, 260–261

bridges, 238–241, 253–254, 255, 260–261

building codes, 234–235

buildings, types, 230–234

economic impacts, 225

economics, 223–230

emergency shelter design challenge, 262–263

energy consumption, 227–229, 233–234

environmental impacts, 225–229

green, 226

industrial plants, 234–235

infrastructure, 224

lifestyle impacts, 225–229

maintenance, structures, 251–254

management, careers, 255–257

pipelines, 243–244

renovation, 254–255

roadways, 235–238, 254

sewers, 243–244

substructures, 246

superstructures, 246–250

tall buildings, 231–232

tunnels, 241–243

Containerization, 303, 308

Contaminants, food, 605

Continuous improvement, manufacturing, 194

Continuous process manufacturing, 187, 189

Contour Crafting, 201–202

Contractors, defined, 224

Control functions, structure enclosures, 250

Controlling projects, 120–121

Controlling systems, 107–111

Convection heat transfer, 270–271

Conversions, metric, 524–525

Coppinger, Raymond, 500

Corn-based ethanol, 327–328

Corporate culture, 30
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materials, 175, 238

pricing, roads, 315–316

Cottage industry, 19

Counters, computers, 383–384
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CPU (central processing unit), 396–399
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Crick, Francis, 502

Cross-impact analysis, 114–115

Crosswalks, pedestrian, design challenge, 125–126

Cruise ships, 308

CSMA/CD, 464–466
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Current, 348–350

Current good manufacturing practices (cGMPs), 523–524

Cycle, design, phases, 56–63

Cystic fibrosis (CF), 514–516, 624–625

Cytosene, 502

D

Data-Link layer, OSI model, 466–468

DC (direct current), 352

DDT, 578

Decision analysis, design, 68–71

Decision symbol, 103

Decoder, Instruction, 398

Deformation processes, 169–170

Dehydrator design challenge, 84–85
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Delbruck, Max, 501–502

Demultiplexed channels, 435–436

Density, memory, 389

Depleting feedstocks, 542

Describing design problem, 56–57

Design

airliner, 319–320
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Apple versus Microsoft, 60–61

brainstorming solutions, 54, 58

codes and standards, 95

commercial success, 92–93

communicating solutions, 97

computer-aided design (CAD), 98–99

constraints, applying, 93–95

constraints, defined, 54

creativity, 51–52

cycle phases, 56–63

decision analysis, 68–71

describing problem, 56–57

designing, defined, 51

drugs, 554–558

ecological, 66–68

Formula One, 73–74

informed engineering process, 55–56

Knowledge and Skill Builders (KSBs), 56

modeling, 63–66, 95–97

modifying, 62–63

optimization, 58–59

overview, 49–51

process, applying, 89–100

process, overview, 53–63

prototyping, 54–55, 59–60, 95–97

quality control, 99–100

researching problem, 53–54, 57–58

risk assessment, 76–79

road construction, 237

roller skates, 90–92

safety, 75–79

specifications, applying, 93–95

specifications, defined, 44, 54

statistical process control (SPC), 100

teamwork, 71–75

testing, 61–62

Total Quality Management (TQM), 100

visual thinking, 52

Design challenges

antacid-powered rocket, 218–219

biocompatibility tests, 652–653

bridge engineering, 260–261

dehydrator design, 84–85

digital adder, 412–413, 414–415

DNA extraction, 532–533

electrical wiring design, 372–373

electric vehicles, 336–337

emergency shelter, 262–263

energy use, 44–45

funding proposal, 127–128

glass technology, 178–179

hot dog cooling, 296–297

hovercrafts, 338–340

manufacturing cell, 220–221

manufacturing glue, 571–572

network data transfer, 492–493

network installation, 494–495

pedestrian crosswalks, 125–126

photobioreactor design, 573–575

pinball machine, 86–87

RFID door lock, 452–453

separating plastics, 46–47

solar-power station, 684–685

stethoscope, 650–651

testing materials, 180–181

tissue culture, 612–613

transistor control of LED, 374–375

vegetable garden plot, 614–615

water-turbine powered lifting system, 682–683

windmill blade design, 294–295

YouTube viral marketing video, 454–455

Development, sustainable, 226

Development work, roads, 254

Device programmers, 392

Devices

I/O, 401–403, 406

networks, 478–480

Diabetes, 511–514, 640–641

Diagnostics, medical technology, 627–632, 643

Diamagnetic materials, 156

Diesel, Rudolf, 285

Diesel engines

invention, 285

roads, 317

Difference engine, 664

Differential signaling, 406

Diffusion, 30–31

Digital

adder design challenge, 412–413, 414–415

analog-to-digital converter, 444

controllers, 110

digital-to-analog converter, 444

divide, 431

media, 442–446

signals, 434–435

Digital Access Index, 431

Digital Signal Processor (DSP), 397

DIMM (Dual In-line Memory Modules), 391

Direct current (DC), 352

Discrete parts, electronics, 365

Disposability, materials, 174

Distribution functions, structure enclosures, 250

Division of labor, 15

DNA technology, 502–518, 532–533, 591–593, 622–625, 663

DNS servers, 481

Documenting ideas, 101–111

Dogs, domestication, 499–500

Domestication of animals, 11, 499–500

Doping, 361

Down counters, 384

DRAM (dynamic RAM), 387, 391

Drawing, 170

Drexler, Eric, 676

Drilling, 162

Dropped packets, 474

Drying lumber, 138

DSP (Digital Signal Processor), 397

Dual In-line Memory Modules (DIMM), 391

Ductility, materials, 153–154

Durable goods, 185

Dynamic RAM (DRAM), 387, 391

E

Earthwork, road construction, 237

Eastman Kodak Company, 368

Ecological design, 66–68

Economics

atom economic, defined, 542

construction, 223–230

global manufacturing, 209–213

technology, 28–31, 94

Ecosystems, 600–601

Edison, Thomas, 444

Edwards, Dr. William, 100

EEPROM (Electrically Erasable Programmable Read Only Memory), 391–392

EKG, 619–620

Elasticity, 151, 153–154

Electrically Erasable Programmable Read Only Memory (EEPROM), 391–392

Electricity

alternating current (AC), 352–355

circuit schematics, 347–348

components, 356–360

conductors, 345–346

current, 348–350

direct current (DC), 352

electrical energy, defined, 267

electrical engineers, careers, 408–410

electrical properties, materials, 154–155

electrical sensors, 107

electric vehicles, 328–330, 336–337

engineering technicians, 369–370

hydroelectric power, 672–673

insulators, 345–346

integrated circuits (IC), 365–368

Kirchhoff’s Current Law, 351

Kirchhoff’s Voltage Law, 352

micro-generators, 674

Ohm’s Law, 350, 351

overview, 344–345

parallel circuits, 351

power, 352

resistance, 348–350

Root-Mean-Square (RMS), 353

semiconductors, 345–346, 361–364

series circuits, 350–352

signal, 352–355

small electronics, 364–365

test equipment, 355–356

transistors, 362–364

vehicles, nanotechnology, 662

voltage, 348–350

wiring design challenge, 372–373

Electrocardiograph, 619–620

Electrolysis, 562

Electronic communication, 420

Electronics. See Electricity

Electrons, 344–345

Electroplating, 162, 170

Elevator, space, 670–671

Elliptical orbits, satellites, 437

Embedded

computer controls, 110

processors, 395

Emergency Medical Technician (EMT), 620–621

Emergency shelter design challenge, 262–263

EMT (Emergency Medical Technician), 620–621

Enameling, 170

Enclosing framed superstructures, 249–250

Energy

alternate fuels, 326–328

appliance usage, 272–273

biotechnology, 517

building consumption, construction, 227–229, 233–234

chemical, defined, 267

conservation of energy, 274–276

defined, 264–266

design challenge, 44–45

electrical, defined, 267

electric vehicles, 328–330

external combustion engines, 287–290

First Law of Thermodynamics, 274–276

heat, calculating, 269–271

heating rural school, 289–290

horsepower, 275, 278–279

hot dog cooling design challenge, 296–297

internal combustion engines, 277–279, 285–287

intrinsic, 271–273

mechanical, defined, 267

mechanical work, calculating, 269

nanotechnology, 661–662

nonrenewable sources, 279–282

nuclear, defined, 267–268

oil dependency, 326

power, calculating, 269

power-plant operator, career, 291

products, defined, 539

radiation, defined, 266

renewable sources, 279, 282–285, 672–674

Return on Investment (EROI), 326–327

sources, chemical, 558–564

sources, renewable, 23

thermal, defined, 267

windmills, 276

Engineered woods, 135–136

Engineering

bridge, design challenge, 260–261

computer, careers, 408–410

contractors, defined, 224

defined, 4–5

electrical, careers, 408–410

materials, 159

materials, careers, 175–176

technicians, careers, 369–370

Engines

combined diesel and gas turbine (CODAG), 311

external combustion, 287–290

internal combustion, 277–279, 285–287

management systems, 316

steam, 302, 310

Engines of Creation, 676

Enumeration, device, 406

Environment

bioremediation, 516–517

careers, 40–41

constraints, 94

construction, impact, 225–229

ecological design, 66–68

materials selection, 174

nanotechnology, 36–39

oil spill bioremediation, 516–517, 534–535

sustainable agriculture, 597–601

technology, 34–41

transportation, impact, 305–306

Enzymes, restriction, 505

Epitaxial (epi) layer, 367

Ereky, Karl, 502

Ergonomics, manufacturing, 194

Ethanol, 327–328

Ethernet, 461–466

Ethics, 94, 526, 625–626, 634–635, 644–646

Ethylene, 545–546

Exceeding system limits, 109–110

Exclusive-OR gates, 381

Executing program, defined, 396–399

Expansion slots, 405

Expendable molds, 164

External combustion engines, 287–290

External security, networks, 488–489

Extraction, DNA, design challenge, 532–533

Extrusion, 169
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Fabrication

integrated circuits (IC), 365–368

manufacturing, 208

materials engineering, 159

Factor of safety, design, 50

Families, logic, 378–379

Farming. See also Agricultural technology

animal facilities, 585–586

aquaculture, 585–586

fertilizers, 588–590

genetic engineering, 591–593

irrigation, 590

mechanization, 113–114, 585

precision, 587–588

selective breeding, 591

types, 582–585

Fastening techniques, 170

Fatigue, metal, 251

FedEx freight, 320–321

Feedback systems, 107–108

Feedstocks

chemical technology, 542

industrial, defined, 142

Fermentation, 500–502, 563

Ferromagnetic materials, 156

Ferrous metals, 139

Fertile Crescent, 14–15, 33–34

Fertilizers, 588–590, 595

Fetch and execute, 397

FET (field effect transistors), 363–364

Feynman, Richard, 36, 659

Fiberglass, 145

Field effect transistors (FET), 363–364

Finish functions, structure enclosures, 250

Fire, heat of, 281

First Law of Thermodynamics, 274–276

Fission, nuclear, 267–268

Fixed-position

automation, 196

manufacturing, 187

Fixtures, manufacturing, 188

Flashlights, batteryless, 359

Flash memory, 392–393

Fleming, Dr. Alexander, 551–552

Flexible automation, 196

Flexible Manufacturing Systems (FMS), 196–202

Flexural strength, materials, 150–152

Flip-flops, 382, 384

Floating gates, 392

Florey, Dr. Howard, 552

Flowcharts, 101–102

Flow shops, 186–187, 189

FM (frequency modulation), 436

FMS (Flexible Manufacturing Systems), 196–202

Food

GM (genetically modified), 676–677

preserving, 602–607

processing, 603–606

scientist, careers, 607–609

Footings, 246

Forecasting techniques, 114–115

Forensic science, 517–518

Forging, 17, 169

Forms, concrete, 237

Formula One, 73–74

Fort McHenry Tunnel, 242–243

Fossil fuels, 279–282

Four-stroke cycle, engines, 286–287

Foxes, domestication, 499–500

Framed superstructures, 246, 249–250

Fraser, Cassandra, 142

Freezing point, 149

Freight, transportation, 303–305, 307–308, 313, 316, 320–321

Frequency, 353–354

Frequency division multiplexing, 436

Frequency modulation (FM), 436

Friedman, Thomas, 656–657

Front end of the line (FEOL), 367

Fuel cell electric vehicles, 330

Fullerenes, 37–38

Functional genomics, 509

Funding proposal design challenge, 127–128

Fused deposition modeling (FDM), 204–205

Fusion, nuclear, 267–268

Futurists, 24

G
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Gantt charts, 102

Gapminder, 428

Garbled data, 474

Garrett, Jesse Fames, 461

Gateways, 474–475, 480

G-code, 199–200

General contractors, defined, 224

General purpose registers, 399

Genetically modified(GM) foods, 676–677

Genetics, 502–518, 532–533, 591–593, 622–625, 663

Geostationary orbits, satellites, 321–322, 437, 438

Geosynchronous orbits, satellites, 438

Gigabytes (GB), defined, 386

Glass, 144–145, 178–179

Glazing, 170

Global

manufacturing, 209–213

roads, 238

technology, future of, 656–659

trade, transportation, 302–303

warming, 596–597

Global Positioning System (GPS), 440–442

Glocalization, 657

GloFish™, 522

Glue, manufacturing, design challenge, 571–572

GM (genetically modified) foods, 676–677

Gobea, Andrew, 625

Government subsidies, 31

GPS (Global Positioning System), 440–442

Grain, wood, 137

Graphic communications, 106–107, 420, 421–424, 425–428, 564–566

Gravitational potential energy, 271

Gray, Elisha, 432

Green

chemistry, 542–544, 548–549
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Green apple scent, 543–544

Greenhouse effect, 596–597

Green Revolution, 578

Grinding, 162–163

Guanosine, 502

H

Habitat for Humanity, 227–229

Half adder, 384–385

Haptic feedback, 642

Hard automation, 196

Hardening, 167–168

Hardin, Garrett, 35

Hardness, materials, 153

Hardwood, 134

Health. See also Medical technology

constraints, 94–95

nanotechnology, 38, 637–642

Health Insurance Portability and Accountability Act (HIPAA), 644–645

Heat. See also Temperature

calculating, 269–271, 281

rural school, 289–290

Heavy engineering contractors, defined, 224

Herbicides, 589–590

Hertz (hz), 353

High speed trains, 312

Higinbotham, William, 25

History, technology

Bronze Age, 13–15

chemical technology, 541–543

domestication, plant and animal, 499–500

Industrial Revolution, 18–21, 301

Iron Age, 15–17

medical technology, 618–621
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Renaissance, 17–18

Stone Age, 9–12

transportation, 300–302
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Local movement systems, 324

Logic functions, computers, 378–385

Lovitt, Bert, 91–92

Low Earth orbits (LEO), satellites, 437, 438–439

Ludites, 112

Lumber, 135

M

Macadam, 236

MAC addresses, 483
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energy, defined, 267

properties, materials, 149

sensors, 107–108

work, energy from, 269

Mechanization

defined, 196

farming, 113–114, 585

Media

digital, 442–446

shared, Ethernet, 464

Medical technology
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rehabilitation, 633–635

RhInsulin, 511–514

stethoscope design challenge, 650–651

telemedicine, 636–637

therapeutics, 632–633

Megabytes (MB), defined, 386

Melting point, 149

MEM devices, 637–642

Memory, computers, 386–394, 665

Metal

fatigue, 251

materials, 139–141

metallic matrix composites, 146–147

Metallization, integrated circuits (IC), 368

Metal oxide semiconductor FET (MOSFET), 363–364

Metcalfe, Bob, 464

Metric conversions, 524–525

Microarray technology, 509

Microcontrollers, 395–396

Microfactories, 165

Micro-generators, 674

Microlam, 136

Microprocessors, 395–396

Middle Ages technology, 17, 33–34

Million, defined, 387

Minimal Invasive Surgery (MIS), 642–643
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Monoculture, 594–595

Monomers, 546

Monopoly rights, 32

Monsanto, 593

Moore’s Law, 665

Morrill Act, 582

MOSFET (metal oxide semiconductor FET), 363–364

Motherboards, 403–405

Motivation, 118–119

Mouse, computer, 364–365

MP3 file format, 445–446
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Net shaping, 165

Network layer, OSI model, 468

Networks

address classes, 483–484, 485–487
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Penicillin, 502, 551–553

Periodic maintenance, roads, 254

Peripheral components interface (PCI) bus, 405
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Pluripotent, defined, 624

Plywood, 132, 136

Pods, propulsion, 310

Political constraints, 94

Polyethylene, 141

Polymerase Chain Reaction (PCR), 505–506

Polymer matrix composites, 146

Polymers, 141, 146, 546–550

Positron emission tomography (PET), 630–631

Potentiometers, 356

Power

calculating, 269

electrical, 352

supplies, 355
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reforming, 562

Stem cells, 624–625

Stents, 632
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Subassembly lines, 195

Subnetting, 484–485
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Middle Ages, 17, 33–34

nanotechnology, 36–39, 67

nanotechnology, future of, 659–662
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Top-down manufacturing (TDM), 208

Topology, networks, 476–477

Torsional strength, materials, 152

Total Quality Management (TQM), 100, 192–194

Toughness, 154

TQM (Total Quality Management), 100, 192–194

Traffic, opening roads to, 237

Trains, 311–313
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Translation, 503

Transmittance, light, 158

Transplantations, 621, 641–642
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Volatility, memory, 389

Voltage, 348–350, 351–352

W

Waferboard, 136

Wafers, integrated circuits (IC), 366–368

Walkways, moving, 324

Wallis, Terry, 635

WANs, 477–478

Warships, 308, 311

Water

energy, 284

jet propulsion systems, 311

marine propulsion systems, 309–311

power, 672–673

quality, 598–600

transportation, canals, 301

transportation, ships, 307–311

water-turbine powered lifting system design challenge, 682–683

Watson, James, 502

Watts, 352

Wave generation, 673

Waves

carrier, 436

waveforms, signals, 434–435

Weizmann, Chaim, 502

Wetlands, artificial, 600

Wide Area Networks (WANs), 477–478

Wind energy, 276, 283, 294–295

Windmills, 276, 283, 294–295

Winslow, Warren, 91–92

Wolves, domestication, 499–500

Wood, 133–138, 280

Work, calculating, 269

Work-hardening, 167

The World is Flat: A Brief History of the Twenty-First Century, 656–657

Writing memory, 388

X

X-rays, 553, 554–555, 618–621, 627

Y

Yanomamo tribe, 13

Yield point, 154

Young’s Modulus, 151, 153

YouTube viral marketing video design challenge, 454–455

Z

Zero-energy construction, 227–229
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