
AP Biology Summer Assignment (2019/20 School year) 
 
Expected time for completion:  3-4 hours (depends on how much you remember from freshman biology!) 
 
This summer students are expected to review or acquire prerequisite knowledge and skills based upon 
the four big ideas that drive the AP Biology Curriculum.  Assessment of prerequisite knowledge will take 
place during the first week of school.  Answers to all questions should clearly show the student’s 
individual understanding.  To be clear, DO NOT COPY AND PASTE OR USE WORDS THAT ARE 
NOT YOUR OWN WORDS!!!  
 
Collaboration is important and encouraged but your work should be YOUR WORK. “But we were 
working together” is no excuse for having verbatim answers.  Please email Mrs. Park at 
jpark@lbusd.org by July 15, 2019 to introduce yourself and to receive additional information. 
 
Best regards, 
Mrs. Park 
 
Big Idea 1:  Evolution 
Refer to Campbell chapters 21, 22, 23, 24, and 25 

1. State Darwin’s theory of natural selection and explain what observations and ideas led to Darwin’s 
theory. 

2. Focusing on population evolution, what is a gene pool?  Perform frequency calculations for the following 
for a population of flowers: 400 total flowers, 250 are homozygous dominant, 50 are heterozygous and 
100 are homozygous recessive. 

a. Frequency of dominant allele: show calculations!!! 
b. Frequency of recessive allele: show calculations!!! 

3. According to Hardy-Weinberg principle, frequencies in a gene pool remain constant if five conditions are 
met.  List the 5 conditions required to maintain Hardy-Weinberg equilibrium. 

4. If the 5 Hardy-Weinberg conditions are NOT met, the population is said to be evolving.  This is evolution 
on a small scale (microevolution).  Speciation is large-scale evolution (macroevolution).  Compare and 
contrast how allopatric and sympatric speciation occurs. 

5. What is a cladogram?  Draw a sample cladogram and label the key information. 
 
Big idea 2:  Metabolism 
Refer to Campbell chapters 7, 8, 9, 10, and 12 

1. Review the cell membrane components.  Define the following types of transport. 
a. Osmosis 
b. Simple diffusion and facilitated diffusion 
c. Active transport 

2. The cell membrane is made of phospholipids which are mostly non-polar.  Based on this information… 
a) Would a polar, hydrophilic protein-based hormone be able to diffuse across the membrane on its 

own?  Why? 
b) What about a nonpolar, hydrophobic lipid-based hormone?  Why? 

3. Maintaining homeostasis is important for the wellbeing of an organism.  Predict what would happen in 
each scenario and explain why. 

a) A freshwater paramecium (a single-celled animal) is placed in distilled water. 
b) A freshwater paramecium is placed in salt water.  
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4. The sodium-potassium pump is a membrane protein involved in active transport.  Compare and contrast 
passive vs. active transport. 

5. What process that occurs inside the mitochondria help to replenish ATP needed by the cell?  Write down 
the overall equation for this process. 

6. What process that occurs inside chloroplast help to create glucose that are needed by living organisms? 
Write down the overall equation for this process. 

7. Explain why the sun is the ultimate source of energy for living organisms. 
8. Why are producers the base of energy pyramids?  Draw an energy pyramid and annotate the “rule of 10” 

using Kcals or Joules as your units of energy. 
9. A drought hits an ecosystem and the biomass of producers is greatly reduced.  Predict how this would 

affect a quaternary level consumer. 
10. Living organisms require mitosis to grow and repair themselves.  Draw and annotate the cell cycle and 

events during mitosis. 
 
Big idea 3:  Information Transfer 
Campbell chapters 13-17 

1. Review the process that produces gametes. Draw and annotate the process of Meiosis. When do the cells 
initially become haploid in the process?  

2. Define non-disjunction.  How can nondisjunction during meiosis lead to Down Syndrome? 
3. Mendelian genetics is a basic understanding of heredity.  Review monohybrid and dihybrid crosses by 

completing the following (Hint:  Punnett squares) 
Key:  Y = yellow seeds, y= green seeds and R = round seeds, r = wrinkled seeds 

a. Cross a heterozygous yellow seed producing plant with a green seed producing plant. Show the 
Punnett square and state the genotype and phenotype ratios for the offspring. 

b. Cross two heterozygous yellow and round seed producing plants. Show the Punnett square and 
state the phenotype ratio for the offspring. 

4. Mendelian genetics is limited to complete dominant traits and does NOT take into account the following 
complex genetic inheritance patterns.  Define and state an example for each. 

a. Incomplete dominance 
b. Codominance 
c. Multiple alleles 
d. Sex-linked traits 

5. Mendel also did not know about chromosomes but he still figured out a lot about the “factors” (now we 
call these “alleles”) involved in inheritable traits.   What is the law of segregation and the law of 
independent assortment?  

6. Why do siblings end up with different phenotypic traits if they come from the same parents? 
7. Central Dogma: gene to protein.  Explain how a gene becomes a functional protein by drawing and 

annotating the basic process of transcription and translation. 
8. Sodium-potassium protein pumps are pretty darn important.  If the gene that codes for this protein 

contains a mutation that causes the insertion of a premature stop codon, what effect might this have on 
cellular functioning? 

9. Draw a simple pedigree.  What do each symbols represent?  (squares, circles, shaed, nonshaded) 
10. What are carriers?  How is an individual able to be albino when the individual’s parents are normal in 

appearance? 
11. Bacteria do not undergo meiosis, how do bacteria develop genetic variation? 
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Big idea 4:  Systems and interactions 
Campbell chapters all over the place  (Use index) 
 

1. What is the basic structure of an amino acid and why are the R-groups so important to protein structure? 
2. An enzyme works at an optimal pH of 6.5, predict what might happen to the enzyme’s functioning if the 

pH increases to 7.5. 
3. Draw and annotate a diagram showing the endomembrane system that allows for proteins to be shipped 

out of the cell. 
4. Why would the organelle composition vary when comparing a gland cell and a cardiac muscle cell? When 

comparing a root cell and a leaf cell? 
5. A plant population serves as the primary food source for a group of rodent herbivores.  A competing 

population of insects utilizes this same plant population.  Monsanto has genetically modified the plant 
population to be resistant to the insects.  Predict the effect this has on all three populations studied. 
Expand your discussion to consider a secondary consumer that feeds on the rodents and a different 
population of secondary consumers that feeds primarily on the insects.  Justify your reasoning. 

6. Betty has prepared a nutrient agar for growing non-virulent E.coli. bacteria.  The population of bacteria 
growing on a petri dish initially doubles every 30 minutes.  After 10 days the population of bacteria 
decreases dramatically.  Draw a graph to show the change in bacterial population.  Propose some 
possible explanations for why the bacterial population would suddenly die out after 10 days. 
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