
CRAM Session
@apbiopenguins



AP Biology students are 

penguins because they are 

Dressed for Success! 

You are now an AP Bio Penguin!



Today’s Plan
Exam Format

Practice Questions
Q&A

Overview of Units Everyone in the chat say

“HEY Mrs. McClinton 

THANK YOU!”



Exam Format

Section 1: MCQ Section 2: FRQ
Time: 90 minutes

60 Questions

50% of Exam Weight

Time: 90 minutes

6 Qs (2 long & 4 short)

50% of Exam Weight

Based on the 2020 Practice Exam Scoring Guidelines

You need approximately 54 of the available 120 points for a 

3 on the exam



Topic Breakdown

Units Exam Weighting #Qs

Unit 1: Chemistry of Life
8 – 11% 

(5 – 7)
5.7

Unit 2: Cell Structure and Function
10 – 13% 

(6 – 8)
6.7

Unit 3: Cellular Energetics
12 – 18% 

(7 – 10)
9.3

Unit 4: Cell Communication 

and Cell Cycle

10 – 15% 

(6 – 9)
6.7



Topic Breakdown

Units Exam Weighting #Qs

Unit 5: Heredity
8 – 11% 

(5 – 7)
6

Unit 6: Gene Expression and Regulation
12 – 16% 

(7 – 10)
8

Unit 7: Natural Selection
13 – 20% 

(8 – 12)
9.3

Unit 8: Ecology
10 – 15% 

(6 – 9)
8.3



Section 1: MCQs

Independent Qs Set Qs
small prompt/one graphic

ONE question

long prompt/multiple graphics

3-5 questions

Based on the 2020 Practice Exam

31 – 38 Independent Questions

22 – 29 Set Questions



Section 1: MCQs

Independent Qs



Section 1: MCQs

Set Qs



Section 1: Strategies for MCQs

Trust Yourself
Cover up the answer choices and 

develop your own answer then check if 

its an option 

Annotate your Qs
• Underline important words as you 

read the question

• Make quick reference notes from 

prompts and figures

• Write on the graphs and show your 

work

Use your Resources
Use the figures or diagrams to help 

you answer the questions

Timing
1.5 minutes per Q

Every 10 Qs check clock for 15 minutes elapsed



Section 2: FRQs

Long FRQs 
(8 – 10 pts)

Short FRQs
(4 pts each)

Q1: Interpreting and Evaluating 
Experimental Results

Q2: Interpreting and Evaluating 

Experimental Results with 

Graphing

Q3: Scientific Investigation

Q4: Conceptual Analysis

Q5: Analyze Model or Visual 

Representation

Q6: Analyze Data

Q2 = Graphing

Q5 = Modification of Diagram



Section 2: FRQs

AP Biology CED pg. 206



Section 2: Strategies for FRQs

Logistics
Beware of contradictions

Use the diagrams

Define your terms

Timing
5 min: Read ALL Qs/quick notes

20 min/long FRQ

8 min/short FRQ

10 min: Read over responses/add extra information

Format
Read the question, Read the question, 

Read the …

Label your responses (a), (b), (c) & (d)

Write in knowledge order



Helpful Resources for Content
AP Bio Penguins

www.apbiopenguins.weebly.com

374 pg review guide

120+ Quizizz Games

Review PPTs/Videos

TikToks for each CED Topic

Podcast
The APsolute RecAP

YouTube
Bozeman Bio, Crash Course, 

Amoeba Sisters, Gabe Poser

Carrara 

Review Book
Barron’s

Study Cards
Etch

Practice Qs
AP Classroom & AP Central

http://www.apbiopenguins.weebly.com/


Practice…Practice…Practice…

Multiple Choice
AP Classroom

2013 Released AP Exam

Free Response
AP Central -> AP Biology -> The Exam

1999 – 2023 Released FRQs

Questions

Scoring Guidelines

Student Responses

AP Classroom



Water Properties & Biochemistry

• Hydrogen Bonds

• Proteins

• Lipids

• Nucleic Acids

• Carbohydrates

This is the foundational 

knowledge that we will build 

upon for all of AP Biology.

Unit 1: Chemistry of Life



Multiple Choice Practice:
Scientists examined the folded structure of a purified protein resuspended in water and found that amino 

acids with nonpolar R groups were primarily buried in the middle of the protein, whereas amino acids 

with polar R groups were primarily on the surface of the protein. Which of the following best explains 

the location of the amino acids in the folded protein?

a) Polar R groups on the surface of the protein can form ionic bonds with the charged ends of the 

water molecules.

b) Polar R groups are too bulky to fit in the middle of the protein and are pushed toward the protein’s 

surface.

c) Nonpolar R groups that cannot form hydrogen bonds with water are pushed into the middle of the 

protein.

d) Nonpolar R groups from different parts of the protein form covalent bonds with each other to 

maintain the protein’s structure.



Organelles & Membrane Transport

Unit 2: Cell Structure & Function



Organelles & Membrane Transport

Unit 2: Cell Structure & Function



Organelles & Membrane Transport

Unit 2: Cell Structure & Function



Multiple Choice Practice:
Paramecia are unicellular protists that have contractile vacuoles to remove excess intracellular water. 

In an experimental investigation, paramecia were placed in salt solutions of increasing osmolarity. The 

rate at which the contractile vacuole contracted to pump out excess water was determined and plotted 

against osmolarity of the solutions, as shown in the graph. Which of the following is the correct 

explanation for the data?

As osmolarity increases, the 

rate of contraction decreases



Multiple Choice Practice:
Paramecia are unicellular protists that have contractile vacuoles to remove excess intracellular water. 

In an experimental investigation, paramecia were placed in salt solutions of increasing osmolarity. The 

rate at which the contractile vacuole contracted to pump out excess water was determined and plotted 

against osmolarity of the solutions, as shown in the graph. Which of the following is the correct 

explanation for the data?

a. At higher osmolarity, lower rates of contraction are required because 

more salt diffuses into the paramecia.

b. The contraction rate increases as the osmolarity decreases because the 

amount of water entering the paramecia by osmosis increases.

c. The contractile vacuole is less efficient in solutions of high osmolarity 

because of the reduced amount of ATP produced from cellular respiration.

d. In an isosmotic salt solution, there is no diffusion of water into or out 

of the paramecia, so the contraction rate is zero.

As osmolarity increases, the 

rate of contraction decreases



Multiple Choice Practice:
Simple cuboidal epithelial cells line the ducts of certain human exocrine glands. Various materials are 

transported into or out of the cells by diffusion. (The formula for the surface area of a cube is 6S2, 
and the formula for the volume of a cube is S3, where S = the length of a side of the cube.) Which 

of the following cube-shaped cells would be most efficient in removing waste by diffusion?

SA: 6(10)2 = 600
V: 103 = 1000

SA/V: 0.6

SA: 6(20)2 = 2400
V: 203 = 8000

SA/V: 0.3

SA: 6(30)2 = 5400
V: 303 = 27,000

SA/V: 0.2

SA: 6(40)2 = 9600
V: 403 = 64,000

SA/V: 0.15



Enzymes & Energy

Unit 3: Cellular Energetics

• Proteins

• Cellular Respiration

• Photosynthesis

Don’t get stuck on the minor details…

What goes in? 

What comes out?

Where?

Why is it important?



Enzymes & Energy

Unit 3: Cellular Energetics

• Proteins

• Cellular Respiration

• Photosynthesis



Enzymes & Energy

Unit 3: Cellular Energetics

• Proteins

• Cellular Respiration

• Photosynthesis



Free Response Practice (2015 #2):



Free Response Practice (2015 #2):



Free Response Practice (2015 #2):



Free Response Practice (2015 #2):



Free Response Practice (2015 #2):



Free Response Practice (2015 #2):

30 moles produced x 7.3 kcal/mole = 219 kcal

Glucose has 686 kcal/mol

Efficiency = 219 kcal/686 kcal = 0.319
31% or 32%

The excess energy is released as heat.



Signal Transduction & Mitosis

Unit 4: Cell Communication & Cell Cycle

• Receptor, 

Transduction, 

Response

• Checkpoints

• Interphase

• Mitosis

• Cytokinesis
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Signal Transduction & Mitosis

Unit 4: Cell Communication & Cell Cycle

• Receptor, Transduction, Response

• Checkpoints

• Interphase

• Mitosis

• Cytokinesis

Did she really just

do that?



Multiple Choice Practice:
Insulin is a protein hormone that is secreted in response to elevated blood glucose 

levels. When insulin binds to its receptors on liver cells, the activated receptors 

stimulate phosphorylation cascades that cause the translocation of glucose 

transporters to the plasma membrane.

Based on the information provided, which of the following best describes the role of 

insulin in this liver cell signal transduction pathway?

a. It acts as a ligand.

b. It acts as a receptor.

c. It acts as a secondary messenger.

d. It acts as a protein kinase.



Meiosis & Genetics

Unit 5: Heredity

• Meiosis

• Comparison w/ Mitosis

• Mendelian Genetics

• Non-Mendelian Genetics
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Meiosis & Genetics

Unit 5: Heredity

• Meiosis

• Comparison w/ Mitosis

• Mendelian Genetics

• Non-Mendelian Genetics

Happy Mother’s Day to all 
the “moms” in your life



Multiple Choice Practice:
The following figures display data collected while studying a family, some members of which have 

sickle-cell disease—a rare genetic disorder caused by a mutation in the hemoglobin beta gene (HBB). 

There are at least two alleles of the HBB gene: the HbA allele encodes wild-type hemoglobin and the 

HbS allele encodes the sickle-cell form of hemoglobin. Genetic testing provided insight into the 

inheritance pattern for sickle-cell disease. 

Based on the data shown in Figure 1, which of the following best describes the genotypes of individual 

family members in the pedigree?

a. All affected individuals possess at least one dominant allele of the hemoglobin beta gene.

b. Healthy individuals may possess one mutant allele (HbS) of the hemoglobin beta gene.

c. Individuals IV and V must be heterozygous for the HbS (mutant) allele.

d. Individuals II and VI possess two copies of the HbA (wild-type) allele.



Multiple Choice Practice:

Based on the data shown in Figure 1, which of the following best describes the genotypes of individual 

family members in the pedigree?

a. All affected individuals possess at least one dominant allele of the hemoglobin beta gene.

b. Healthy individuals may possess one mutant allele (HbS) of the hemoglobin beta gene.

c. Individuals IV and V must be heterozygous for the HbS (mutant) allele.

d. Individuals II and VI possess two copies of the HbA (wild-type) allele.

Recessive
Affected individuals: 

HbS/HbS

Non-affected 

individuals: HbS/HbA

HbA/HbA



Molecular Genetics

Unit 6: Gene Expression & Regulation

• DNA vs. RNA

• Replication

• Transcription

• Translation

• Mutations

• BioTechnology



Free Response Practice (2021 #2):



Free Response Practice (2021 #2):



Free Response Practice (2021 #2):
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Free Response Practice (2021 #2):



Free Response Practice (2021 #2):

Prompt stated that it 

was MITOCHONDRIAL 

inheritance



Free Response Practice (2021 #2):



Evolution

Unit 7: Evolution

• Selection

• Hardy-Weinberg

• Phylogeny

• Evidence of Evolution
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Evolution

Unit 7: Evolution

• Selection

• Hardy-Weinberg

• Phylogeny

• Evidence of Evolution

Phylogenetic Tree

Cladogram
Panda Polar Black Brown



Multiple Choice Practice:
Five new species of bacteria were discovered in Antarctic ice core samples. The nucleotide (base) 

sequences of rRNA subunits were determined for the new species. The table below shows the number of 

nucleotide differences between the species.

Which of the following phylogenetic trees is most consistent with 

the data?



Numeric Response Practice:

A scientist is studying a population of flowers with three different color phenotypes. 

The color phenotype demonstrates incomplete dominance. The scientist collected data 

on the color of 100 flowers. The data are shown in the table. To test the hypothesis 

that the population is in Hardy-Weinberg, the scientist performed a chi-square test. 

Calculate the chi-square value.

Phenotype Red (AA) Purple (Aa) Blue (aa)

Number Observed 70 20 10



Numeric Response Practice:
To test the hypothesis that the population is in Hardy-Weinberg, the scientist performed a chi-square 

test. Calculate the chi-square value.

Phenotype Red (AA) Purple (Aa) Blue (aa)

Number Observed 70 20 10

Solve for p Solve for q

2 70 + 20 = 160
160

2(100)
= 0.8

2 10 + 20 = 40
40

2(100)
= 0.2

Solve for p2 Solve for q2

0.82 = 0.64
So, AA = 0.64 x 100 = 64 

individuals

0.22 = 0.04
So, AA = 0.04 x 100 = 4 individuals

Solve for 2pq

2 0.8 0.2 = 0.32 So Aa = 0.32 x 100 = 32 individuals



Numeric Response Practice:

To test the hypothesis that the population is in Hardy-Weinberg, the scientist 

performed a chi-square test. Calculate the chi-square value.

Phenotype Red (AA) Purple (Aa) Blue (aa)

Number Observed 70 20 10
Observed Expected O-E (O-E)2 (O-E)2/E

Red 70 64 6 36 0.5625

Purple 20 32 12 144 4.5

Blue 10 4 6 36 9

100 100 Sum: 14.06



Numeric Response Practice:
To test the hypothesis that the population is in Hardy-Weinberg, the scientist performed a chi-square 

test. Calculate the chi-square value.

𝑋2: 14.06

3.84 < 14.06
Reject the Null Hypothesis

(aka the population is NOT in Hardy-Weinberg)



Evolution

Unit 8: Ecology

• Energy Flow

• Population Ecology

• Community Ecology
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Evolution

Unit 8: Ecology

• Energy Flow

• Population Ecology

• Community Ecology



Multiple Choice Practice:
Beaked whales feed at various depths, but they defecate at the ocean’s surface. 

Nitrogen-rich whale feces deposited in surface waters supply nutrients for algae 

that are eaten by surface dwelling fish. Which of the following best predicts what 

would happen if the whale population decreased?

a. There would be a reduction in surface nitrogen concentration, which would cause 

an algal bloom.

b. The surface fish populations would decline due to reduced populations of algae.

c. The remaining whales would accumulate mutations at a faster rate.

d. The remaining whales would be forced to forage in the deepest parts of the 

ocean.



Multiple Choice Practice:
Testosterone oxido-reductase is a liver enzyme that regulates testosterone levels in alligators.  One study 

compared testosterone oxido-reductase activity between male and female alligators from Lake Woodruff, a 

relatively pristine environment, and from Lake Apopka, an area that has suffered severe contamination. The 

graph above depicts the findings of that study. 

The data in the graph best support which of the following claims?

a. Environmental contamination elevates total testosterone oxido-reductase activity in females. 

b. Environmental contamination reduces total testosterone oxido-reductase activity in females.

c. Environmental contamination elevates total testosterone oxido-reductase activity in males. 

d. Environmental contamination reduces total testosterone oxido-reductase activity in males.

ContaminatedPristine



Multiple Choice Practice:
Testosterone oxido-reductase is a liver enzyme that regulates 

testosterone levels in alligators.  One study compared 

testosterone oxido-reductase activity between male and 

female alligators from Lake Woodruff, a relatively pristine 

environment, and from Lake Apopka, an area that has 

suffered severe contamination. The graph above depicts the 

findings of that study. 

The data in the graph best support which of the following claims?

a. Environmental contamination elevates total testosterone oxido-reductase activity in females. 

b. Environmental contamination reduces total testosterone oxido-reductase activity in females.

c. Environmental contamination elevates total testosterone oxido-reductase activity in males. 

d. Environmental contamination reduces total testosterone oxido-reductase activity in males.

ContaminatedPristine



Experimental Design

Science Practice

• Independent vs. Dependent Variables

• Null hypothesis

• Positive vs. Negative Control



Graphing Tips & Tricks

Science Practices

• Types of Graphs

• Label your AXIS (title & units)

• Scale your axis

• Data Points

• Error Bars



Percent Change

𝑝𝑒𝑟𝑐𝑒𝑛𝑡 𝑐ℎ𝑎𝑛𝑔𝑒 =
𝑓𝑖𝑛𝑎𝑙 − 𝑖𝑛𝑖𝑡𝑎𝑙

𝑖𝑛𝑖𝑡𝑖𝑎𝑙
𝑥100

=
17.3 − 0.5

0.5
𝑥100 =

16.3

0.5
𝑥100 = 33.6 𝑥 100 = 3360%





Wednesday 5/15 @8pm 

MarcoLearning

Remember: AP Bio Penguins are 

Dressed for Success



@apbiopenguins

AP Bio Insta-Review

@apbiopenguins

Follow us on your favorite 

social media channels!
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