
DNA, Genetics & Evolution Test  
STUDY GUIDE 

 
 

1.  For the DNA shown here, label the nucleotide, sugar, phosphate,  
and nitrogenous base… 

2. What 3 components make up each nucleotide? 
3. Which bases are paired together? 
4. Which bases are purines? 
5. How many rings do purines have in their structure? 
6. Which bases are pyrimidines? 
7. How many rings do pyrimidines have in their structure? 
8. Which are longer… purines or pyrimidines? 
9.  What is the name for the overall shape of DNA? 
10.  Describe 3 ways in which RNA differs from DNA… 
 

 
11. Label the DNA, RNA polymerase and mRNA in the 
 diagram shown here… 
12.  What is the name of this process? 
13.  What is the RNA polymerase doing? 
 
14.  Where is this taking place?  
15.  What is being made during this process? 

16.  The last step of this process will remove introns.  What is this called?  Why does it happen? 
 
 
17.  What is the process for the picture shown to the right? 
18.  What is being read?          How is it read? 
19.  What is being produced? 
20.  What is elongation? 
21.  What role does tRNA play in this process? 
 
22.  What are codons and anticodons? 
 
 

23.  What type of mutation is shown to the left? 
24.  What type of mutation causes the codon    
sequence of a gene to be read differently? 

25.  What is the difference between a missense mutation and a nonsense mutation? 
26.  What changes in a silent mutation? 
 



27.  What is the genotype of an individual who is homozygous dominant for brown eye color? 
28.  What is the phenotype of an individual who has two different alleles for eye color? 
29.  Is a carrier heterozygous or homozygous in genotype? 
 
30.  Solve the following monohybrid problem… 
 

 Round seeds are dominant to wrinkled seeds.  Show a  
cross between a plant that is heterozygous and a plant 
that is homozygous recessive.  Show your genotypic and 
phenotypic ratios as well.       Genotypic:  __________ 
          Phenotypic: __________ 

 
31.  Solve the following dihybrid problem… 
 

 Round seeds are dominant to wrinkled and tall  
plant height is dominant to dwarf height.   
Cross two plants that are both heterozygous.   
Show only your phenotypic ratio. 
                Phenotypic: _____________ 

 
 
32.  What do the P, F1 and F2 stand for in this picture? 
33.  What exception to Mendel’s laws of inheritance does this 

picture resemble? 
34.  Name 1 other exception to Mendelian laws and describe 

how it works… 
 

35.  For an X-lined recessive trait, show a 
punnett square cross between a carrier 
female and an affected male… 
 

 
 
35.  If a recessive trait is shaded in on the pedigree 
 shown here, what are the genotypes of the two sons 
 in generation II?  
36.  What is the genotype of the mother in generation I? 
37.  How do we show a “carrier” on a pedigree? 
 
 

38.  Describe at least 2 applications of genetic engineering… 
39.  Define ‘vector’ and ‘transgenic organism’… 
 

    
    
    
    



40.  Define ‘adaptation’… 
41.  Describe Darwin’s 4 main points to his theory of natural selection… 
42.  List 3 major causes of evolution in populations… 
43.  Describe the difference between homologous and analogous structures… 

How are vestigial structures evidence for evolution? 
 
44.  The Hardy-Weinberg formulas allow us to calculate the frequency of alleles in a population.  
If 4% of a population has the recessive phenotype for a given trait, calculate the genotypic, 
allele and phenotypic frequencies for this population… 
 RR =    R =   Dominant =  
 Rr =    r =  Recessive = 4% 
 Rr =  
 
 

45.  Reproductive barriers keep species isolated from each other.  Describe the difference 
between premating isolation and postmating isolation.  Describe an example for each. 

46.  Which form of natural selection favors the extremes?  Which favors one range of a trait? 
47.  How would you draw stabilizing selection in graph form? 
 
48.  Define ‘geologic time’.  Determine the 

era, period, and epoch of the first 
reptiles using the time scale shown.  
How long ago was this? 

 
49.  What is the difference between the 

relative age of a fossil and its 
absolute age?  How is the ‘half-life’ of 
an element used for finding the age of 
a fossil? 

 
50.  According to the cladogram shown 

below, what is a structural difference 
between a lamprey and a grouper?  
What is a synapomorph for a 
salamander and a turtle? 

 
 
 
 
 
 
 
 



ADDITIONAL NOTES… 


