
Chapter 1 
Biology in the 21st Century 
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 Biology- study of life  
 3.5 billion years ago 



   
  biosphere = where life exists 

 



Tidepool  Estuary  



 Biodiversity = variety of life. 
 More at equator. 

 

Biodiversity is 
greater closer to 
the equator. 



 Species  
 interbreed to reproduce.  

 *2 million identified. 

 *Discover 10,000 each year while 
50,000 die out 
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 New species 
 Rainforests 

 Deep oceans 

 *2.5 billion organisms in gram of soil 
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6 characteristics of life 
1. Cells  

 Basic unit of life 

 Unicellular (1)  
multicellular (many) 
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2. Organization 

 cell structures 
(organelles) carry 
out functions 
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 Multicellular  
organization 
 Cells   
 Tissues   
 Organs   
 systems  
 organism 
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3. Energy Use 

 metabolism 

 Sum of all chemical processes 

  growth, maintenance and reproduction 
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4. Respond to environment 

 Homeostasis-stable internal conditions 

 Adaptations 

 Reflexes  



15 

5. Growth/development 

  cell divisions and differentiation 

  grow and mature 
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6. Reproduction 

 Offspring= species survival 

 Pass DNA  (genetic material) 

 repair/replacement 
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Themes of Biology 1.2 

 



1. systems of related parts  

 System = organized group of 
interacting parts 
 Cell 

 body system 

 Ecosystem 



 



2. Structure and function are related  
 Teeth 

  ? 

 Lungs 
 ? 

 Feet 
  ? 



3.  maintain homeostasis  

  constant internal conditions. 
 negative feedback. 

 Sweat/shiver 
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4. Evolution  
 Change over time. *genetics 

 

 Adaptations = beneficial traits passed 
to future generations. 

 Mimicry : orchid and thorn bug 
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 Natural selection-
Survival of the 
fittest 
 Charles Darwin 

 Evolutions driving 
force 
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Scientific thinking and processes  

Chapter 1.3 



Scientific method 
 Steps to solve a problem 
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1. Observation 

 five senses  

 Instruments ex: seismograph 
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2. Ask Questions 

 Based on observations 

 simple 
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3. Collect data 
 Qualitative :  

 Descriptions: sights, sounds, smells 

 Quantitative:  
 Measured or counted 

 Sampling: small part represents entire 
population 
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4. Hypothesizing 

 

 An educated guess 

 Specific & testable 

 Predicting:“if-then” statement 
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5. Experimenting 

 controlled experiment 

 Compare 2 groups 
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 1. Control group: treated normal 

 2. Experimental group: altered  
 Independent variable (tested) 

 Dependent variable : observed or 
measured (size, color, health) 

 Constants: no change 
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6. Draw conclusions 
 Models 

 Inference-  
 smoke= fire 

 Theory 

 Scientific Law 
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Communication 

 
 Journals 

 Meetings 
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implementing 
 What works best 

 Field work vs lab work 
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1-4 
 Technology  
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Simple microscope 
 1 lens 

 Magnifying glass 
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Compound (light) microscope 
 More than 1 lens 

stoma 
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Dissecting microscope 
 Aid in observation 

http://rds.yahoo.com/_ylt=A0WTb_wScWhKe2kAce.JzbkF;_ylu=X3oDMTBpY2Y5NXNiBHBvcwM2BHNlYwNzcgR2dGlkAw--/SIG=1glu05bf5/EXP=1248445074/**http%3A//images.search.yahoo.com/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Ddissecting%252Bmicroscope%2526ei%253Dutf-8%2526fr%253Dsfp%26w=424%26h=600%26imgurl=www.wormclassroom.org%252Fimages%252Fjpg%252FdissectingScopeB.jpg%26rurl=http%253A%252F%252Fwormatlas.psc.edu%252Fglossaries%252Fpglossary.htm%26size=77k%26name=dissectingScopeB...%26p=dissecting%2Bmicroscope%26oid=0021e33c149c1dfa%26fr2=%26no=6%26tt=861%26sigr=11hcn9l2d%26sigi=11lgkhsa3%26sigb=12kj25nc9
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Electron Microscope 

 beam of electrons  

 Transmission EM 

 200,000X  

stoma 



44 

 Scanning EM 

 3D – metal coating 

 100,000X 

stoma 



Medical imaging 
 X-ray 

 Bone/teeth 

magnetic resonance     
imaging (MRI)   

 
fMRI (functional) 



 Computer models 
 heart attacks 

 Spread of disease 

Normal heartbeat 

Heart 
attack 



molecular genetics = new studies.  
 gene =  stores genetic information. 

 Genomics 
 comparison of genomes (all DNA) 
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Microscopes 

 Magnification 
 Details = resolution 

 Total magnification = eyepiece X 
objective 
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Light Microscopes (compound) 

 eye piece 
  10X 

 Arm 
 Supports body 

 Body 
 Set distance b/w 

eyepiece and 
objectives 
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 Nose piece 
 Holds objectives and rotates 

 Low power objective 
 Magnifies 4x 

 Medium & or high power objectives 
 10x-40 (43)x 
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 Stage 
 Supports slide 

 Opening for light 

 Stage clips 
 Secures slide 
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 Diaphragm 
 Controls amount of light 

 Base 
 Supports scope 

 Light source 
 Provides light 
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 Course adjustment knob 
 Moves objectives/stage 

 Focus 

 Never use on high power 
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 Fine adjustment knob 
 Sharp focus 

 Slightly moves objectives/stage 

 Use with all objectives 
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Focusing a Microscope 
 On low power, use 

the Coarse 
adjustment knob 
to focus 

 On high power, 
use the fine 
adjustment knob 
to focus 
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Carrying and Storage 

 Carry a microscope with one 
hand on the arm & the other 
hand under the base 

 Store microscopes on low power, 
light off, slide removed, and 
covered 



 

Section 1.5  
Biology and your future 

Understanding biology can help you make informed 
decisions. 

http://rds.yahoo.com/_ylt=A0WTefY7eGhKqU8BLRWJzbkF;_ylu=X3oDMTBpY2Y5NXNiBHBvcwM2BHNlYwNzcgR2dGlkAw--/SIG=1glj5up0q/EXP=1248446907/**http%3A//images.search.yahoo.com/images/view%3Fback=http%253A%252F%252Fimages.search.yahoo.com%252Fsearch%252Fimages%253Fp%253Dtransgenic%252Banimals%2526ei%253Dutf-8%2526fr%253Dsfp%26w=602%26h=443%26imgurl=img143.imageshack.us%252Fimg143%252F77%252Fgfpmicepi9.jpg%26rurl=http%253A%252F%252Fwww.shoutwire.com%252Fcomments%252F33295%252FThe_Genetic_Revolution%26size=22k%26name=gfpmicepi9%2Bjpg%26p=transgenic%2Banimals%26oid=62b35c18181bd1ea%26fr2=%26no=6%26tt=472%26sigr=11uh3glcn%26sigi=11dbh3j9e%26sigb=12hpafmuj


 Understanding  your health. 
 food allergies 

 potential effects of obesity 



 Cancer 

 Effects of alcohol/tobacco 

 

 

 

 

brain 

lungs 

heart 

liver 

kidneys 



 understand environmental issues. 
 Interactions in ecosystems 

 Pollution 

 biodiversity 



Biotechnology 
 use and application of living things and 

biological processes. 



 DNA testing in medicine and forensics 

– transgenic (genetically modified) crops 

– transgenic bacteria 



 Concerns of biotechnology. 

– spread of undesirable genes 

– decrease in biodiversity 

– ethical considerations 

– safety of gm crops 



 



 many questions to answer in biology. 

– How are memories stored in the brain? 



surface proteins 

lipid  

envelope 

nucleic acid  
capsid  

– Does life exist on planets other than Earth? 

– How do viruses mutate? 
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Scientific Measurements 
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Measurements 

 Scientists use SI units or metric system 

 Based on units of ten 
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Base Units of Measurement 

 Length – Meter 

 Volume – Liter 

 Mass – Gram 

 Time – Second 

 Temperature - oC 

Always read the Meniscus (bottom of the 
curve) 
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Common Metric Prefixes used 
in Biology 

 Kilo- means 1000 

 Centi- means 1/100th 

 Milli- means 1/1000th 

 Micro – means 1/100,000th 

 Nano- means 1/100000000th 
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Other Metric Prefixes 
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