
BIOL115 Final Exam Study Notes 

Learning Outcomes:  

Lecture 2: This Thing Called Science 

Describe the science of biology 
o Science is the process of knowledge and understanding us and our place in the 

universe.  

o Hence, the science of biology is the science of life and living organisms. Bios 

meaning life and Logos meaning study.  

o Hypothesis are testable and falsifiable, can be verified through experiments.  

o 2 types of reasoning: 

 Deductive – general principles to deduce the answer to specific 

questions 

 Inductive – series of examples from which to draw general conclusions.  

Describe the scientific methodology as applied to biology 
o Observations  Hypothesis  Theories 

Explain the significance of communication and collaboration among members of the 

global scientific community. 
o Scientists discuss new discoveries at conferences and publish their findings in 

international journals. These publications must be reviewed by other scientists.  

o This process is called peer review.  

o Peer review has been a powerful mechanism preventing inaccuracies, false 

discoveries and dishonesty. 

Understand how to effectively read a published scientific paper.  
 

Lecture 3: Evolution 

Define evolution in biological systems.  
o Evolution is grand unifying theory in biology.  

o Evolution refers to ‘changes’ in biological systems.  

o “Descent with modification” – Charles Darwin 

Explain what Darwin meant by “descent with modification” 
o Based on his observations of animal populations, as well as on his readings of 

geology and economics.  

o Evolution purports that:  

 In any population , there will be variations in biological traits  

 Those variations may be inherited by offspring  

 Some biological variations will confer certain ‘advantages’ to their host 

 Those that possess those advantageous traits will reproduce and pass 

the traits to their offspring (hence those traits will accumulate in the 

population.  



 Where a trait is advantageous or not is determined by natural selection. 

Describe how the process of natural selection drives evolution through “Survival of 

the Fittest”. 
o Natural selection refers to changes in the environment (sometimes they be 

‘internal changes’) that favours one group of individuals over another.  

o Example – resistance to chemical, antibiotics and drug often appears in 

populations after an ‘initial’ successful period.  

Visualise evolutionary relationships in the form of phylogenetic ‘trees’. 

o  

Describe at least four lines of evidence for evolution by natural selection. 
o Darwinian evolution is driven by natural selection, leading to “Descent with 

modification”. 

o Phylogenetic trees are also used to describe evolutionary relationships among 

taxa 

o Evolution explains both the unity and diversity of life and influences all levels of 

biological organisations.  

o Evolution is supported by an overwhelming amount of scientific evidence. 

 Four types of data: 

 Direct observation 

 Fossil record 

 Homology 



 Biogeography 

Lecture 4: DNA discovery & Structure 

Describe Mendel’s contribution to our understanding of the rules of heredity. 
o Mendel worked out the basic rules of heredity, now called Mendel’s Laws.  

o Mendel concluded that traits are encoded by ‘heritable factors’  

 Heritable factors are passed on to the next generation in defined ratios 

o These heritable factors were later called genes. 

o The ability for factors to be passed on is called heredity.  

Describe two landmark experiments that lead to the conclusion that DNA was the 

molecule of heredity (transforming principle; Harvey-Chase experiment).  
o The Griffith Experiment : 

 Frederick Griffith’s experiment described a “transforming principle” 

 He worked with mice and had different sets of bacteria. 

 He concluded, the information that determines a bacteria’s strain and 

virulence must be encoded in a nonliving chemical as this information 

can be transferred from dead to living bacteria. 

o The Avery Bioassay – Oswald Avery’s experiment proved the DNA, not RNA 

or protein, is the “transforming principle”. 

 He used mice as well and used what he called ‘Smooth’ and ‘Rough’ 

strains of bacteria on mice. 

o The Harvey-Chase experiment used bacteriophage viruses to show that DNA, 

not protein, was the essential component for transfer of genetic information.  

 Two separate experiments: 

 Either the DNA core or the protein coat of phage was 

radioactively labelled. 

 The labelled phages were used to infect bacteria, and the 

infected cells were then separated by centrifugation.  

 The pellet contained the cell contents, while the supernatant 

contained phage particles that did not enter the cell. 

 Only radioactively labelled DNA was found in the pellet, 

indicating that DNA entered the cell.  


