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 Introduction: Biology Today 
•  Order: complex & organized 

Table 
Salt 

Water 
Flea 
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VS 

•  Regulation 

Organism’s ability to adjust 
its internal environment 
within a narrow range of 
appropriate limits 

Ectotherm 

•  Growth & development  
Becoming larger & 
progressing toward maturity 

Giving rise to offspring of 
the same type 

Sexual 

Asexual 

•  Reproduction 

A hatching ostrich 
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   Energy powers: 

•  Acquire and process energy 

growth        reproduction   

   How is energy acquired? 
producers consumers 

decomposers 

cellular maintenance 

•  Response to the environment  

   Sensory structures 
 detect stimuli 

A carnivorous  
Venus flytrap 

•  Contain DNA 
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   Double stranded helical molecule 

   Transmitted to offspring via reproduction 

instructions to make specific proteins 
   Chromosomes contains genes 

I added this property 

•  Evolution (descent with modification) 
via Natural Selection 

   Populations of one species change  
(evolve) over time: 

Natural Selection (unequal 
reproductive success) 

Inheritance of traits (genes) 
through reproduction 

& 
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Communities: all  
the interacting  
organisms 
in a particular  
area  

3 

Organism: an 
individual living  
thing (e.g. iguana) 

Biosphere: all the 
environments and 
life that exists  
on Earth 

Population:  
groups 

    of   
interacting 
individuals 

of one  
species 

Organ systems & organs: organs are made of  
many tissues and organ systems  
contain two or more organs. The organs of an       
 organ system carry out a coordinated task. 

Ecosystems: all living 
organisms in a particular  
area and its non-living  
environment 7 
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9 

Atom 
Nucleus 

10 

Tissues: groups of 
similar cells 
that perform  
specific functions 
(e.g. heart muscle). 

Cell: the  
smallest unit  
of life (e.g.  
muscle cell) 

Organelles: functional compartments 
within cells (e.g. the nucleus houses DNA) 

Molecules and atoms:  
Molecules are made of  
clusters of atoms.  

A cell is the smallest unit of life 

Nucleoid 
region 

Nucleus 

Organelles 

Prokaryotic cell (bacterium) 

•   Smaller 
•   Simpler structure 
•  DNA concentrated in 
  nucleoid region, which is 
  not enclosed by membrane 
•  Lacks most organelles 

•  Larger 
•  More complex 
  structure 
•  Nucleus enclosed 
  by membrane 
•  Contains many  
  types of organelles 

Eukaryotic cell 
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Cell Types Life in its Diverse Forms 

•  Taxonomy & three domains of life 

Cells are smaller 
Cells are simpler 
No nucleus 

Cells are larger 
Complex cell structure 
Nucleus 

  Bacteria - prokaryote 

  Archaea - prokaryote 

  Eukarya - eukaryote 
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Most are 
multicellular 

Represent 
multiple 
kingdoms 

Most are 
single-celled 

Colorized TEM 10,000X TEM 18,500X 

Produce their own 
food by 

photosynthesis 

They are mostly decomposers, 
obtaining food by digesting dead 
organisms and organic wastes 

Ingest and digest 
other organisms 

They have different 
modes of obtaining food 

The Process of Science 

•  Scientific approaches 
Discovery science  

versus  
Hypothesis-Driven science 

(uses the scientific method) 

Observation 

Question 

Hypothesis 

Prediction 

Experiment or 
Observation 

Conclusion 
Hypothesis  
not 
supported: 
pose a new  
hypothesis 

Hypothesis 
supported: 
make more  
Predictions 
and test 
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The scientific 
method 
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The Process of Science 

•  Simple controlled experiments 
Test that a single variable (factor) is the 

cause of the observed phenomena…
through the use of controls 

Experimental Group Control Group 
Change one factor  

(variable) 
All other factors  

are the same 

Prediction: 
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•  A hypothesis-driven study published in 2004 

 Observation: Human body fat retains traces of 
consumed dietary fat. 

 Question: would the adipose tissue of heart attack 
patients be different from a similar group of 
healthy patients?  

 Hypothesis: healthy patients’ body fat would 
contain less trans fats than the body fat in heart 
attack victims. 

 Experiment:  the amounts of fat in the adipose tissue 
of 79 patients who had experienced a heart attack was 
determined and compared to the data for 167 patients 
who had not experienced a heart attack. 

Figure 1.16 

Heart attack 
patients 
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 All conclusions remain tentative 
 and are subject to revision if new 

 observations or experiments 
 demand it! 

The Process of Science 

•  Does the scientific method have 
limitations? 

•  Scientific Theory 
A widely accepted broad and 

comprehensive statement about the 
world 

supported by the accumulation of a great deal 
of verifiable evidence 

The Process of Science 

•  Scientific  advances & the 
culture of science   

Experimental 
errors/mistakes 

The Process of Science 

Sharing 
Knowledge 

Cooperation & 
Competition 

Alexander Fleming (1920’s) 
Scottish bacteriologist 
Bacteria & Penicillium 
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A petri dish 
contains solid 
growth medium  

Bacteria grow in 
a pattern created 
by streaking  

A substance from 
the mold diffuses 
outward and inhibits 
the growth of 
nearby bacteria 

A colony of the 
mold Penicillium 
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Originally, 
this greenish 
bacterial 
growth 
covered the 
entire petri 
dish.  

When an 
experimenter 
placed a 
penicillin-
coated disk 
of paper in 
the dish, 
nearby 
bacteria were 
killed. 

Copyright © 2009 Pearson Education, Inc. 


