BioBeyond Test Bank, Units 3-8
This test bank is organized by unit, with lesson quizzes followed by the unit answer key.
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Unit 3: Journey to the Galapagos
Why Do You Look the Way You Do
BIF1: Mendel's Laws

[image: image1.jpg]P

Parental
Generation (P)

F

1
First Fillial
Generation (F,)

F,

Second Fillial
Generation (F,)

“





Record the percent of offspring in the F2 generation with the following traits. Percent of offspring = (number with the trait / total number of offspring) x100
1. Judging from the results above, what percent of offspring should have purple flowers?
[image: image2.jpg]




2. Judging from the results above, what percent of offspring should have white flowers?
[image: image3.jpg]




3. Judging from the results above, what percent of offspring should have light-purple flowers?
[image: image4.jpg]




4. Which of the following explanations best explains how a white flower emerged in the F2 generation?
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a. The white flower trait appeared in the F2 plants because pea plants naturally have an equal chance of having purple or white flowers
b. When plants mate, they always produce some white-flowered pea plants.
c. The white flower trait was present in the F1 generation's purple flowers but the not visible until the F2 generation.
d. The purple flower trait gets weaker with each generation, allowing white flowers to reappear in later generations. 

5. What is the recessive trait in this cross?
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a. Yellow seeds
b. Green Seeds
c. There is not enough information to decide

6. What is the dominant trait in this cross? 
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a. Yellow seeds
b. Green Seeds
c. There is not enough information to decide

7. Using the image:
[image: image8.png]



a. Label the generations in this family
i. P Generation
ii. F1 Generation
iii. F2 Generation
iv. F3 Generation

b. What is the dominant trait in this cross?
i. Yellow coat color
ii. Brown coat color
iii. There is not enough information to decide

8. What is the recessive trait in this cross?
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a. Yellow coat color
b. Brown coat color
c. There is not enough information to decide

9. Which of the following is an example of an allele, or a particular version of a characteristic? Select all that apply.
a. Eye Color
b. Blue Eyes
c. Hair Color
d. Brown Hair
e. Cleft Chin
f. Attached Earlobe
g. Flower Color
h. Pink Flower
i. Seed Color
j. Yellow seed

10. Select the genotype for the following purebred parent plants and their offspring:
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a. 1 
i. YY
ii. Yy
iii. yy

b. 2 
i. YY
ii. Yy
iii. yy

c. 3 
i. YY
ii. Yy
iii. yy


11. What does the genotype have to do with how an organism looks? Select the dominant alleles
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a. R
b. r
c. Y
d. y
12. Select the phenotype of the following genotypes
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a. Rr 
i. Round Seed
ii. Wrinkled Seed

b. rr 
i. Round Seed
ii. Wrinkled Seed

c. YY 
i. Yellow Pods
ii. Green Pods

d. yy 
i. Yellow Pods
ii. Green Pods

13. A purebred Round-Yellow-seeded pea plant will have a genotype of YYRR. What will be the genotype of the purebred wrinkled green-seeded pea plant?
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a. 1
i. YYRR
ii. YyRR
iii. yyRR
iv. YYRr
v. YYrr
vi. YyRr
vii. yyrr
BIF2: Punnett squares
1. What information can be found on a Punnett square? Select all that apply:
a. The genotype of the mother
b. The genotype of the father
c. Whether or not the offspring will be male or female
d. All the possible genotypes or allele combinations in the children
e. How many children a couple will have

2. Fill in the parent’s alleles in the Punnett square below. Both parents are heterozygous for pod color. Both plants in this cross have green pods and the genotype Gg.
[image: image15.png]



3. Fill in the rest of the Punnett square with the potential genotypes of offspring from the parents indicated. 
[image: image16.png][-]
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4. Looking at the genotypes (allele combinations) of the offspring and write the genotypic ratio for each in the text fields below. Each field should contain a single number.
[image: image17.png]GG





a. GG
b. Gg
c. gg

5. [image: image18.jpg]



a. What is the percent chance that one of the offspring will have the genotype GG?
b. What is the percent chance that one of the offsprings will have the genotype Gg?

6. Write the phenotypic ration of green pod plants to yellow pod plants by filling in the blanks below. [image: image19.jpg]



a. For every _______ green pods, there is/are __ yellow pod (s) 
i. 1:1
ii. 1:2
iii. 1:4
iv. 3:1
b. What is the percent chance that an offspring has green pods?
c. What is the percent chance that an offspring has yellow pods?

Disease Detectives
BIF2: Punnett Squares
1. Fill in the other three possible sex cells containing allele combinations a plant with a YyRr genotype can produce.
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2. Fill in the missing allele combinations of each parent on the top and left sides of the Punnett square.
[image: image21.png]Original Genotype
of each parent:
YyRr





3. Fill in the missing genotypes by combining the alleles from one parent in the blue cell above and the other parent’s alleles from the red cell on the left side.
[image: image22.png]LEGEND
Y = Yellow Pea

y = Green Pea

R=Round Pea

r = Wrinkled Pea





4. [image: image23.jpg]YR
Yr
yR

yr





a. What is the chance that one of the offspring will have round-green seeds?
i. 56.25%
ii. 18.75%
iii. 6.25%
iv. 100%
v. 0%
b. What is the phenotypic ratio? (The numbers of each pea type in the offspring)
i. 3:1
ii. 4:1
iii. 3:3:7:3
iv. 9:3:3:1
BIF10: Pedigrees
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a. Select the individuals who have hemophilia
i. A
ii. B
iii. C
iv. D
v. E
vi. F
vii. G
b. Which individual(s) do not have the disease, but carry it?
i. A
ii. B
iii. C
iv. D
v. E
vi. F
vii. G
Peer Pressure in Nature
BBS4: Interspecies Interactions
1. Label the organisms in this food chain as autotrophs or heterotrophs[image: image25.png]



a. 1
i. Photoautotroph
ii. Chemoautotroph
iii. Heterotroph

b. 2
i. Photoautotroph
ii. Chemoautotroph
iii. Heterotroph

c. 3
i. Photoautotroph
ii. Chemoautotroph
iii. Heterotroph

d. 4
i. Photoautotroph
ii. Chemoautotroph
iii. Heterotroph

e. 5
i. Photoautotroph
ii. Chemoautotroph
iii. Heterotroph

2. Label the organisms in this food chain as producers or consumers[image: image26.png]



a. 1
i. Tertiary Consumer
ii. Primary Consumer
iii. Quaternary Consumer
iv. Producer
v. Secondary Consumer

b. 2
i. Tertiary Consumer
ii. Primary Consumer
iii. Quaternary Consumer
iv. Producer
v. Secondary Consumer

c. 3
i. Tertiary Consumer
ii. Primary Consumer
iii. Quaternary Consumer
iv. Producer
v. Secondary Consumer

d. 4
i. Tertiary Consumer
ii. Primary Consumer
iii. Quaternary Consumer
iv. Producer
v. Secondary Consumer

e. 5
i. Tertiary Consumer
ii. Primary Consumer
iii. Quaternary Consumer
iv. Producer
v. Secondary Consumer

3. If a plant virus severely decreases the population of berry-producing plants, which organisms would be directly affected according to this food web? Check all that apply[image: image27.jpg]



a. Seeds
b. Gasses
c. Deer
d. Grizzly bears
e. Chipmunk
f. Red-tailed Hawk
g. Grouse
h. Marmot
i. Butterflies

4. Which of the following is true of coadaptation?
a. Adaptations made by one organism exert a pressure on a closely interconnected organism to develop counter adaptations or traits to survive.
b. Coadaptations always come about through a predator forcing a prey population to change their trait
c. Coadaptations always come about through a prey species forcing a predator to change their traits
d. Coadaptations only happen between plants
e. Coadaptations explain how organisms adapt, but it does not explain how new traits are formed in a population.

5. Which of the following examples demonstrates a mutualistic relationship
a. Lions Hunt zebras and antelope
[image: image28.jpg]




b. Bacteria living in the stomach of humans get free nutrients and help their host digest food
[image: image29.jpg]




c. A puffin using a hole built by rabbits for shelter
[image: image30.jpg]




d. Cattle egrets that wait for cattle to move and stir up insects for the birds to eat
[image: image31.jpg]




6. What impact can mutualism or mutualistic relationships have on the organisms involved over time?
a. Mutualism makes the organisms involved weaker over time
b. Mutualism makes both organisms worse at adapting to their environment
c. Mutualism makes one of the organisms involved weaker and the other stronger
d. Mutualism can allow both organisms to develop traits or adaptations to survive their environments
e. Mutualism can not change either organism over time

7. Consider a commensalistic relationship between jacks (a type of fish) and sharks in which the jacks rub themselves onto the shark to clean themselves. The shark is unaffected and allows the jacks to carry out this behavior. Based on what you know about organism adaptations, which adaptation may result from this example of commensalism?
a. Sharks growing larger bodies to swim faster to avoid predators
b. Sharks growing larger teeth to defend itself
c. Jacks getting larger since the larger fish have a greater chance of getting their parasites removed by sharks
d. Jack populations developing shinier scales to attract mates
e. Jack populations developing stronger teeth

8. Which of the following are likely adaptations that a tapeworm living inside a human intestine would exhibit?
a. The loss of a digestive function since the tapeworm can now eat the digested food of the host
b. A surface coating to protect itself from acid and bile found in the host’s organs
c. The loss of light sensing organs, not needing as much visual sensory information
d. All of the above

9. Which of the following is true about symbiosis
a. Species in symbiotic relationships must both be benefitted
b. Species in a symbiotic relationship harm each other
c. Species in a symbiotic relationship must develop new traits to best allow the relationship to occur
d. Species in a symbiotic relationship can adapt new traits that help them survive using their partner
e. Changes in a species traits occur rapidly after a symbiotic relationship is established

The Birds and the Moths
BE1: Evolution and Natural Selection
1. Consider the changes in the peppered moth population in the United Kingdom during the Industrial Revolution and after the Clean Air Act that you studied. During the Industrial Revolution, the population of moths shifted to favor the darker colored carbonaria form, then shifted back to favor the lighter typica form after passage of the Clean Air Act.

Which of these was a key selective pressure for the peppered moths studied by Kettlewell and Majerus? Select only the best response.
a. Predation
b. Food Source
c. Light
d. Temperature
e. Water
f. Shelter

2. Which trait represents an adaptation for hummingbird shown at right? Select only the best answer
[image: image32.jpg]




a. Blue-purple wing color
b. Eyes on the side of the head
c. Long, narrow beak
d. Fast wing flap speed
e. Fast heart rate

BE4: Speciation Observations and Hypotheses
1. Consider the peppered moth study you reviewed in BioBeyond and label the population graphs below with one of the three forms of the peppered moth: carbonaria (dark), typica (light), insularia (gray) so that each graph accurately describes the change in population from the start of the industrial revolution in 1800 to just before the Clean Air Act was passed in the 1950s. 
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2. After the dark carbonaria form of the peppered moth became prevalent in Britain, the Parliament of the UK passed emissions restrictions, reducing soot from factories. How did the new regulations affect the peppered moth population? Select all that apply.
a. The carbonaria (black) form became less frequent
b. The carbonaria (black) form became more frequent
c. The insularia (grey) form became less frequent
d. The insularia (grey) form became more frequent
e. The typica (white) form became less frequent
f. The typica (white) form became more frequent
g. There was no effect on the frequency of the forms of the peppered moth

BBS3: Growth and Carrying Capacity
Consider a scenario with a single male and single female rabbit, with an unlimited supply of food, water, and shelter. 
1. How many rabbis are there at the beginning?

2. How many of those rabbits are female?

3. If the female has a 12-kit litter, how many rabbits are there after 30 days?

4. If half the kits are female, how many females are there after 30 days?

5. Before the first kits are mature and able to have children, the original female can have five litters. How many rabbits would there be with the 2 original rabbit and the five 12-kit litters?

6. Consider the two models below - the "original pair" model which has a single breeding pair of rabbits, and the "breeding colony" model in which all rabbits join the breeding group once they reach maturity. 

Using the graphs below, decide which graphs best depict these models for the breeding of a colony of rabbits. 
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a. Graph A is the breeding colony model; graph B is the original pair model
b. Graph B is the breeding colony model; graph A is the original pair model
c. Graph C is the breeding colony model; graph D is the original pair model
d. Graph D is the breeding colony model; graph C is the original pair model

7. Which characteristics of the environment limit the carrying capacity of a population?
a. Food
b. Hurricanes
c. Habitat
d. Earthquakes
e. Water
f. Predators
g. Tornadoes
h. Sound
i. Competing Organisms
j. Traits in the population

8. Which of these factors below are part of a niche but do not contribute to environmental carrying capacity? Select all the apply.
a. Predators
b. Shleter
c. Competing Organisms
d. Food
e. Water
Galapagos Exploration
BE1: Evolution
1. It is observed that in times of diminished rainfall, finch populations on one of the Galapagos Islands tend to develop larger beaks.

Which statement best explains why lower rainfall favors finches with larger beaks?
a. Large-beaked finches attract more females
b. Large-beaked finches can build better nests
c. Large-beaked finches eat the finches with smaller beaks, resulting in more large-beaked finches
d. Large-beaked finches are able to eat the large seeds that are more common in times of drought (little rainfall)

2. Which of the following best describes directional selection:
a. The average version of the trait is favored
b. Both extremes of the trait are favored (very large AND very small beak-depths)
c. One direction or extreme of the trait is favored (very large OR very small beak-depths)

3. Which of the following demonstrates descent with modification?
a. A lion that eats and grows stronger
b. A green treefrog passes down the green-skin trait to its offsprings
c. Two purebred red ladybug give birth to a white lady bug
d. A child who inherits his mother’s green eyes
e. A dolphin who lost one fin gives birth to a dolphin with two fins

4. Consider a population of finches. Which of the following statements are true regarding the mature adult finch population? Select all that are true
a. The individual finches can change the size of their beaks
b. The individual finches cannot change their beak size
c. The population of finches can change the percentages of birds with larger beaks over time
d. Over time, the population of finches will always have the same beak size

5. Label the following statements as true or false, as they relate to a population of finches on an island of the Galapagos.
a. True or False: A single finch, over the course of its life can change the size of its beak based on the food source available.
b. True or False: A group of finches can, over time, have a different percentage of individuals with small and large beak sizes based on the food available.
c. True or False: Only some birds in a population can change their beak size.

6. Which of the following beetles would be the hardest for the predators to see ad eat, possibly making it the fittest?
a. [image: image36.jpg]




b. [image: image37.jpg]




c. [image: image38.jpg]




d. [image: image39.jpg]




7. Which of the following is true of natural selection?
a. The traits that are favored by the pressures of natural selection are random
b. The strongest individuals are favored by natural selection 
c. Natural selection leads to the creation of perfect organisms
d. Natural selection favors extreme versions of a trait rather than the average
e. Traits that lead to a greater chance of survival and reproduction are favored by the pressures of natural selection.
f. In natural selection, unfavorable traits are eradicated. 
g. Natural selection always leads to the creation of a new species

8. Which of the following is/are example(s) of sexual selection.
a. [image: image40.jpg]



Although they can sometimes prevent deer from escaping predators,  female deer prefer mates with large antlers

b. [image: image41.jpg]



The long tail streamers on the male quetzal are preferred by females looking for a mate.

c. [image: image42.jpg]



Insects can become resistant to pesticides in very few generations. Those that have the trait to resist are more likely to survive, mate, and have offspring.

9. Select which of the following is/are example(s) of artificial selection.
a. [image: image43.jpg]



Males with a larger body size in this species of seal are more likely to attract a mate and reproduce. Some of these seals can weigh above 6000 pounds!

b. [image: image44.jpg]



Domesticated dogs like this siberian Husky are descendants of wolves. They have been selectively bred for  traits, making them less wild.

c. [image: image45.jpg]



Broccoli is not found in the wild. It was created from artificially breeding a wild mustard plant, and suppressing the plant’s flower development.


10. Which of the following best describes disruptive selection? Check all that apply
a. The average version of the trait is favored
b. The average version of the trait is not favored
c. Both extremes of the trait are favored (ex: ver large AND very small beaks in birds)
d. One extreme of the trait is favored (ex: very large OR very small beaks in birds)
e. All beak sizes are affected equally by the environment

BE4: Darwin’s Observations
1. Which of the following statements best summarizes Charles Darwin’s description of how diversity arose among finches in the Galapagos?
a. Different islands may have had different foods that affected the hormones in finches, causing them to develop new traits. Birds with these new traits became a new species.
b. Different islands may have had different food sources that required different physical structures to eat, giving those finches with favorable physical traits an advantage.These “favored” individuals developed into a new species.
c. The animals on the islands of the Galapagos have always looked the way that they do, since the beginning of time
d. Different food sources on the different islands have caused some traits to be more common than others but cannot create a new species.  
e. Once the food source on an island changes, the organisms that can eat the new food source will develop into a new species in as little as a year. Those that can’t eat the new food die out. 
BE5: Species Definition
1. Consider a population of finches with large beaks on an island that have, over time, developed a new mating call that is unrecognizable to the original small beaked population. Which criteria for speciation do the finches on your island meet to be classified as a different species?
a. They are not physically able to mate with each other
b. They are not attracted to each other ie. they choose to not mate with each other
c. Produce sterile (infertile) offspring with the original population
d. They can mate but their babies do not survive
BE6: Allopatric/Sympatric Speciation
1. A population of finches is scattered by a storm and then separated into two populations by a mountain range. Over time, the two populations become separate species. Why did different traits emerge in the two populations of finches separated by the mountain range?  
a. The climate was different on both sides
b. The two bird populations stayed the same the whole time
c. Only birds on one side of the mountain encountered a new food source that forced the population to shift their traits. The other birds did not change. 
d. Both populations were affected by a pressure of natural selection to adapt to a new food source
e. Sexual selection favored the large beak trait on the west side of the island and the small beak trait on the east side

2. Which of the following is true about Sympatric and Allopatric Speciation?
a. Sympatric speciation results in the development of a new species, allopatric speciation does not
b. Sympatric speciation does not  result in the development of a new species, allopatric speciation does
c. The introduction of geographic barriers will lead to sympatric speciation
d. Allopatric speciation occurs far more rapidly than  sympatric speciation
e. Sympatric speciation occurs far more rapidly than allopatric speciation
f. Both allopatric and sympatric speciation can result in the development of new species
g. Either sympatric or allopatric speciation can use the pressure of natural selection as part of its speciation process

Unit 3 Answer Key
Why Do You Look the Way You Do
BIF1: Mendel's Laws
1. 75
2. 25
3. 0
4. C
5. B
6. A
a. P Generation
b. F1 Generation
c. B
7. A
8. Blue Eyes, Brown Hair, Cleft Chin, Attached Earlobe, Pink Flower, Yellow seed
a. YY
b. yy
c. Yy
9. A and C
a. Round Seed
b. Wrinkled Seed
c. Yellow Pods
d. Green Pods
10. yyrr
BIF2: Punnett squares
1. A and B and D
2. [image: image46.png]



3. [image: image47.png]



a. 1
b. 2
c. 1
d. 25
e. 50
f. 3:1
g. 75
h. 25
Disease Detectives
BIF2: Punnett Squares
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a. B (18.75%)
b. D (9:3:3:1)
BIF10: Pedigrees
1. D and E
2. C
Peer Pressure in Nature
BBS4: Interspecies Interactions
a. Heterotroph
b. Photoautotroph
c. Photoautotroph
d. Photoautotroph
e. Photoautotroph
f. Primary Consumer
g. Producer
h. Secondary Consumer
i. Tertiary Consumer
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Unit 4: Time Traveller’s Guide to Life on Earth
Written in Stone
BBS2: Extinct Biodiversity
1. Assuming that no events have altered this rock column, number the layers from most recent (1) to least recent (8).
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2. Which of the following types of rock are best for determining the age of a layer in a rock column?
a. Sedimentary
b. Metamorphic
c. Igneous
d. Rocks cannot be used to determine the age of a layer
e. Any rock type can be used to determine the age of a layer
End of an Era: Hell Creek, Montana
BBS2: Extinct Biodiversity
1. Which of these characteristics can be used to distinguish bone fossils from rocks? Select all that apply:
a. Sticks to the tongue
b. Contains individual grains
c. Contains pores
d. Spongy layers surrounded by dense layers
e. Homogeneous throughout
2. What statement best summarizes the importance of the Hell Creek, Montana, USA dig site?
a. The Hell Creek site shows the cataclysmic transition from the Mesozoic to Cenozoic Era, including the fall of dinosaurs and rise of mammals.
b. The Hell Creek site shows the first rise of multicellular life, animals, and complexity. 
c. The Hell Creek site shows the first traces of life on Earth.
d. The Hell Creek site is not of any particular importance, and does not have any biological significance.
e. The Hell Creek site shows evidence of early hominid habitation.
Rise of the Animals: Nilpena, Australia
BBS2: Extinct Biodiversity
1. What is the main difference between the Nilpena of the Ediacaran period and the Nilpena of today?
a. Nilpena in the Ediacaran was much drier than today.
b. Nilpena in the Ediacaran was at a much higher altitude above sea level than today.
c. Nilpena in the Ediacaran was much hotter than today.
d. Nilpena in the Ediacaran was much colder than today.
e. Nilpena in the Ediacaran was underwater but today it is dry land.
2. What statement best summarizes the importance of the Nilpena, Australia dig site?
a. The Nilpena site shows the cataclysmic transition from the Mesozoic to Cenozoic Era, including the fall of dinosaurs and rise of mammals.
b. The Nilpena site shows the first rise of multicellular life, animals, and complexity. 
c. The Nilpena site shows the first traces of life on Earth.
d. The Nilpena site is not of any particular importance, and does not have any biological significance.
e. The Nilpena site shows evidence of early hominid habitation.
First Signatures of Life: North Pole, Australia
BBS2: Extinct Biodiversity
1. How are the organisms at the North Pole Dome site physically different from organisms at most other paleobiological dig sites?
a. The North Pole organisms are among the largest that ever lived.
b. The North Pole organisms are all microscopic.
c. The North Pole organisms are all carnivores.
d. The North Pole organisms have extraterrestrial origins.
e. The North Pole organisms are not different from those at other dig sites.
2. What statement best summarizes the importance of the North Pole Dome, Australia dig site?
a. The North Pole Dome site shows the cataclysmic transition from the Mesozoic to Cenozoic Era, including the fall of dinosaurs and rise of mammals.
b. The North Pole Dome site shows the first rise of multicellular life, animals, and complexity. 
c. The North Pole Dome site shows the first traces of life on Earth.
d. The North Pole Dome site is not of any particular importance, and does not have any biological significance.
e. The North Pole Dome site shows evidence of early hominid habitation.
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Unit 5: Into the Cell
Into the Animal Cell
BSF1: Cell Structure and Function
1. Which of the following is the primary function of the nucleus?
a. Produce energy molecules from broken down food molecules
b. Produce proteins from mRNA
c. Store and protect genetic information
d. Protect the cell environment from contamination
e. Modify proteins after production
f. Perform cellular operations and functions
g. Store food, proteins, and other materials

2. Which of the following is the primary function of the mitochondria?
a. Produce energy molecules from broken down food molecules
b. Produce proteins from mRNA
c. Store and protect genetic information
d. Protect the cell environment from contamination
e. Modify proteins after production
f. Perform cellular operations and functions
g. Store food, proteins, and other materials

3. Which of the following is the primary function of the ribosome?
a. Produce energy molecules from broken down food molecules
b. Produce proteins from mRNA
c. Store and protect genetic information
d. Protect the cell environment from contamination
e. Modify proteins after production
f. Perform cellular operations and functions
g. Store food, proteins, and other materials

4. Which of the following is the primary function of the vacuoles?
a. Produce energy molecules from broken down food molecules
b. Produce proteins from mRNA
c. Store and protect genetic information
d. Protect the cell environment from contamination
e. Modify proteins after production
f. Perform cellular operations and functions
g. Store food, proteins, and other materials

5. Which of the following is the primary function of the cell membrane?
a. Produce energy molecules from broken down food molecules
b. Produce proteins from mRNA
c. Store and protect genetic information
d. Protect the cell environment from contamination
e. Modify proteins after production
f. Perform cellular operations and functions
g. Store food, proteins, and other materials
Into the Plant Cell
BSF1: Cell Structure and Function
1. Which of the following structures are found in plant cells but not in typical animal cells? Select all that apply.
a. Large central vacuole
b. Small peripheral vacuoles
c. Nucleus
d. Mitochondria
e. Cellulose cell wall
f. Chloroplast
g. Ribosome
h. Endoplasmic reticulum

2. Which of the following is the primary function of the chloroplast?
a. Produce energy molecules from broken down food molecules
b. Produce food molecules from energy and carbon dioxide
c. Protect the cell environment from contamination
d. Perform cellular operations and functions
e. Store water and provide structure to the cell
f. Store and protect genetic information
g. Provide rigidity and protection for the cell

3. Which of the following is the primary function of the large central vacuole?
a. Produce energy molecules from broken down food molecules
b. Produce food molecules from energy and carbon dioxide
c. Protect the cell environment from contamination
d. Perform cellular operations and functions
e. Store water and provide structure to the cell
f. Store and protect genetic information
g. Provide rigidity and protection for the cell

4. Which of the following is the primary function of the cellulose cell wall?
a. Produce energy molecules from broken down food molecules
b. Produce food molecules from energy and carbon dioxide
c. Protect the cell environment from contamination
d. Perform cellular operations and functions
e. Store water and provide structure to the cell
f. Store and protect genetic information
g. Provide rigidity and protection for the cell
Into the Bacteria Cell
BSF1: Cell Structure and Function
1. Which of the following structures are found in eukaryotic (plant and animal) cells but not found in prokaryotic (bacterial) cells? Select all that apply.
a. Large central vacuole
b. Small peripheral vacuoles
c. Nucleus
d. Mitochondria
e. Chloroplast
f. Ribosome
g. Endoplasmic reticulum

BSF6: Cell Theory
1. Prokaryotic cells share similar anatomy and physiology to which of these eukaryotic cell organelles?
a. Nucleus
b. Ribosome
c. Mitochondria
d. Endoplasmic reticulum
e. Golgi body
f. Chloroplast
g. Vacuole
Unit 5 Answer Key
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1. C and F
Unit 6: Searching for Signatures
1
Lesson: Chemical Basis of Life
1
BSF2
1
BSF5
6
Lesson: Energy Challenge: Respiration
9
BP4
9
BP5
10
Lesson: Energy Challenge: Photosynthesis
11
BP6
11
Lesson: Genetic Blueprints
13
BIF4
13
Lesson: Genetic Replication
14
BIF4
14
Lesson: Cellular Replication
18
BSF4
18
BIF11
20
BIF12
21
BIF5
22
Lesson: Making Proteins
22
BIF7
22
BIF9
Answer Key
23


Unit 6: Searching for Signatures
Chemical Basis of Life
BSF2
Identify and distinguish the structure and function of the four major classes of macromolecules used by biological systems: proteins, lipids, carbohydrates, and nucleic acids
1. Which monomer below is repeated to build a nucleic acid?
a. Nucleotide
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b. Fatty Acid
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c. Amino Acid
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d. Monosaccharide
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2. Which monomer is repeated to build a lipid?
a. Nucleotide
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b. Fatty Acid
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c. Amino Acid
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d. Monosaccharide
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3. Which monomer is repeated to build a carbohydrate?
a. Nucleotide
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b. Fatty Acid
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c. Amino Acid
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d. Monosaccharide
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4. Which monomer is repeated to build a protein?
a. Nucleotide
[image: image65.png]



b. Fatty Acid
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c. Amino Acid
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d. Monosaccharide
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5. Each class of polymer, and its associated monomer, also performs several specific functions in the cell. Listed in the chart below are the names of each polymer, its associated monomer, and the functions it may perform. Fill in the chart using your  knowledge of biological macromolecules.
	Polymer
	Monomer
	Functions

	
	Amino Acids
	Speed up reactions, aid in movement, contribute to structure, perform functons of the cell

	Carbohydrates
	
	Energy storage, assist in structure

	
	Nucleotides
	Store and transport information, speed up reactions

	Lipids
	
	Cell structure, long-term energy storage


BSF5
Define the concepts of atoms, molecules, chemical bonding, pH, and the polar nature of water as they apply to the structure and function of biological molecules
1. Which of the following would be a good definition of the atom according to Democritus? 
a. A ball with spinning things around it
b. A bowl of pudding with some plums in it
c. A piece of something that is as small as possible
d. A part of a molecule
e. A piece of matter and energy
2. What was JJ Thomson’s biggest difference from Democritus’ model?
a. Negative particles
b. Atoms could be broken down into smaller pieces
c. Positively charged area
d. He named them atoms
e. Using a cathode ray tube
3. How was Rutherford’s model different from his mentor, Thomson’s?
a. Rutherford’s model had a small, dense, positive nucleus
b. Rutherford’s model had a large, diffuse, positive region
c. Rutherford’s model had small negative particles called electrons
d. Rutherford’s model had small positive particles called protons
e. Rutherford’s model had small neutral particles called neutrons
4. What differences does Bohr’s model have compared to Rutherford’s? Select all that apply.
a. Distinct energy levels for electrons
b. Electrons are outside the nucleus
c. The nucleus is present
d. Distinct orbits for electrons
e. Distinct colors for electrons
5. How is Schrödinger’s model different from Bohr’s?
a. It includes protons that are positive and dense
b. It includes electrons that are negative and dense
c. It includes neutrons that are neutral and dense
d. Electrons don’t have orbits but have volumes they may occupy
e. Electrons don’t have energies but have volumes they may occupy
6. Where is most of the mass in an atom located?
a. Nucleus
b. Electron Clouds
7. What makes up most of the volume of an atom?
a. Protons
b. Neutrons
c. Electrons
d. Empty space
8. Connect the name of the scientist to their contribution to the modern model of atomic structure
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9. Fill in the table below to describe the characteristics and location of the particles that make up an atom.
	Particle
	Charge
	Mass
	Location

	Electron
	
	
	

	
	
	
	Nucleus

	
	0
	
	


10. Using what you learned about chemical structures, which elements do you see in these four molecules?
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11. Which of the following compounds is likely to have ionic bonds?
a. H2O
b. CH4
c. NaCl
d. CO2
12. How are hydrogen bonds different from covalent and ionic bonds? Select all that apply.
a. Hydrogen bonds don’t involve electrons being shared or transferred
b. Hydrogen bonds occur with other molecules instead of inside molecules
c. Hydrogen bonds share hydrogens instead of electrons
d. Hydrogen bonds are stronger than other bonds
e. Hydrogen bonds only happen with water
f. Hydrogen bonds aren’t different from covalent and ionic bonds
Energy Challenge: Respiration
BP4
Outline the process of aerobic respiration including cycles/processes involved, input and waste molecules, and key electron carriers
1. Are these molecules inputs, outputs, or not involved in glycolysis? You may write both input and output if that is the case.
a. ATP
b. Carbon Dioxide
c. Glucose
d. NAD+
e. NADH
f. Oxygen
g. Pyruvate
h. Water
2. How many of each of these molecules were consumed or produced at the end of a single round of glycolysis? Use net numbers (that is, if 10 were made but 3 were used, write 7 produced). For each molecule write the number and either “consumed” or “produced”.
a. ATP
b. Glucose
c. NADH
d. Pyruvate
3. Are these molecules inputs, outputs, or not involved in the Krebs Cycle? You may write both input and output if that is the case.
a. ATP
b. CO2
c. FAD
d. FADH2
e. NAD+
f. NADH
g. O2
h. Pyruvate
4. What is the role of the Krebs Cycle in gathering energy?
a. The electron carrier molecules are used in later reactions
b. Carbon dioxide is used to make sugar along with sunlight
c. Pyruvate is toxic and has to be broken down so as to not kill the cell
d. The electron carrier molecules are the source of energy for the cell
e. The Krebs Cycle produces copious amounts of energy
5. Are these molecules inputs, outputs, or not involved in aerobic electron transport? You may write both input and output if that is the case.
a. ATP
b. CO2
c. FAD
d. FADH2
e. NAD+
f. NADH
g. O2
h. H2O
6. What is the role of aerobic electron transport in gathering energy?
a. To produce water which is broken down into hydrogen and oxygen for energy
b. To used stored electrons to produce ATP
c. To produce energy from water, carbon dioxide, and light
d. To remove toxic electrons from the cell
e. To convert fructose into glucose for glycolysis
BP5
Outline the processes of fermentation and anaerobic respiration including cycles/processes involved, input and waste molecules, and key electron carriers.
1. Were these molecules inputs, outputs, or not involved in fermentation? You may write both input and output if that is the case. 
a. ADP
b. ATP
c. Carbon dioxide
d. Ethanol
e. NAD+
f. NADH
g. Oxygen
h. Pyruvate
i. Water
2. How many of each of these molecules were used or made at the end of fermentation per glucose from glycolysis (e.g., 2 pyruvates going into fermentation)? Use net numbers (that is, if 10 were made but 3 were used, enter 7). For each molecule write the number and either “consumed” or “produced”.
a. NAD+
b. Ethanol
c. CO2
3. Choose the answer below which is the most likely reason for fermentation to have evolved.
a. Ethanol and acetic acid are beneficial to the organism
b. Fermentation produces more ATP than respiration
c. Carbon dioxide is necessary for aerobic animals to survive
d. Fermentation recycles electron carriers to allow glycolysis to continue
4. Were these molecules inputs, outputs, or not involved in methanogenesis? You may write both input and output if that is the case. 
a. ADP
b. ATP
c. Carbon dioxide
d. Hydrogen
e. Methane
f. NADH
g. Oxygen
h. Pyruvate
i. Water
Energy Challenge: Photosynthesis
BP6
Outline the process of photosynthesis including cycles/processes involved, input and waste molecules, and key electron carriers
1. Were these molecules inputs, outputs, or not involved in the light dependent reactions of oxygenic photosynthesis? You may write both input and output if that is the case. 
a. ADP
b. ATP
c. Carbon dioxide
d. Light
e. NADP+
f. NADPH
g. Nitrogen
h. Oxygen
i. Water
2. Were these molecules inputs, outputs, or not involved in the light independent reactions of oxygenic photosynthesis (Calvin Cycle)? You may write both input and output if that is the case. 
a. ADP
b. ATP
c. Carbon dioxide
d. Glucose
e. Light
f. NADP+
g. NADPH
h. Oxygen
i. Water
3. Light dependent reactions of oxygenic photosynthesis are primarily for which of the following? Select all that apply.
a. Energy storage (sugar)
b. Generating chemical energy (ATP)
c. Generating carbon dioxide
d. Providing ATP and NADPH for the next phase of photosynthesis
4. Light independent reactions of oxygenic photosynthesis (Calvin Cycle) are primarily for which of the following? Select all that apply.
a. Energy storage (sugar)
b. Generating chemical energy (ATP)
c. Generating oxygen
d. Recycling ATP to ADP and NADPH to NADP+
5. Were these molecules inputs, outputs, or not involved in anoxygenic photosynthetic transport? You may write both input and output if that is the case. 
a. ADP
b. ATP
c. Sulfur
d. Light
e. NADP+
f. NADPH
g. Oxygen
h. Hydrogen sulfide
6. How do plants use the glucose they produce from photosynthesis to make usable chemical energy? Select all that apply.
a. Sugar gets broken down with the help of oxygen to release energy. Carbon dioxide, water, and energy are the results.
b. The energy from photons directly breaks down the glucose generated by the Calvin cycle.
c. Plants do not use sugar for energy, they only use the sun for energy.
d. It happens in the mitochondria of plant cells.
e. It happens in the chloroplasts of plant cells.
f. By the process of cellular respiration as in animals. 
Genetic Blueprints
BIF4
Identify and describe the structure of DNA as well as the relationship between DNA structure and replication of the molecule
1. Which parts of DNA nucleotides connect to each other to form the backbone of a strand of DNA? Choose all that apply.
a. Phosphate
b. Sugar
c. Base
2. What repeating unit forms the chain connecting DNA nucleotides in a strand of DNA?
a. Base-Sugar
b. Base-Phosphate
c. Phosphate-Sugar
d. Base-Phosphate-Sugar
e. Base-Sugar-Phosphate
3. Which details became clear about DNA from Photo 51? Select all that apply.
a. DNA is a triple helix
b. The sugar-phosphate backbone is on the outside
c. The radius of DNA is 1 nanometer
d. One full twist is 15 base pairs
e. The distance between base pairs is 34 nanometers
4. What were the key new features of Watson and Crick’s model of DNA? Select all that apply.
a. Double helical structure
b. Bases on the outside
c. Specific base pairing
d. Phosphates and sugars on the outside
e. Phosphates and sugars on the inside
f. Bases on the inside
5. Which part of DNA nucleotides connects the two strands of double stranded DNA?
a. Base
b. Sugar
c. Phosphate
6. Which nucleotides bond with each other to give the DNA molecule the correct radius? Select all that apply.
a. A and C
b. A and T
c. A and G
d. A and A
e. T and C
f. T and G
g. T and T
h. C and G
i. C and C
j. G and G
Genetic Replication
BIF4
Identify and describe the structure of DNA as well as the relationship between DNA structure and replication of the molecule
1. Using the image below that summarizes the Meselson-Stahl experiment, was the DNA of the first generation grown in light nitrogen heavier or lighter than the original (zero) generation’s DNA?
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a. Heavier
b. Lighter
c. No difference
2. What do the results Meselson and Stahl found for the first generation of new DNA mean for the DNA replication process? You may use the image below for reference.
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a. All DNA used only heavy nitrogen
b. All DNA used only light nitrogen
c. All DNA used heavy and light nitrogen and has the same mass/density
d. All DNA used heavy and light nitrogen and has a range of different masses/densities
e. There is no DNA
3. What do Meselson and Stahl’s results mean for the three proposed models of DNA replication? You may use the image below for reference about Meselson and Stahl’s results. 
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a. The conservative model is supported: Each new copy of DNA uses either old or new DNA but not both.
b. The semi-conservative model is supported: Each new copy of DNA is one half old DNA and one half new DNA.
c. The dispersive model is supported: Each new copy of DNA is a random mix of old and new DNA.
d. No model is supported.
e. There is not enough information to draw a conclusion.
4. From chromatin, two major processes are needed to prepare for DNA replication. What processes are needed before new DNA can be made?
a. DNA has to be coiled
b. DNA has to be in chromosome form
c. DNA has to be uncoiled
d. DNA has to be destroyed
e. Bonds between bases have to be broken
f. Bonds between phosphates and sugars in the DNA backbone have to be broken
5. What type of bonds are broken when DNA strands split apart for replication?
a. Ionic bonds
b. Covalent bonds
c. Hydrogen bonds
d. Permanent bonds
e. No bonds
6. DNA is opened in one direction and DNA polymerases only work in one direction, but the two strands of DNA run in opposite directions (they are antiparallel). Why is this an issue for replication? See the image below for clarification.
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a. No issue; everything works normally and well
b. One DNA polymerase must move away from the replication fork
c. One DNA polymerase has to be built as a mirror image so it can run in the same direction as the fork
d. One strand can’t be copied
e. One strand must be destroyed
7. Label the leading strand, lagging strand, and an Okazaki fragment in the image below. 
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8. Why are Okazaki fragments made on the lagging strand during DNA replication?
a. Okazaki fragments are on both the leading and lagging strand
b. The original DNA is broken into pieces for replication
c. DNA polymerase, whether on the leading or lagging strand, only works in small sections before it falls off of the DNA strand it is copying
d. DNA polymerase has to copy away from the fork and jump back to copy more when the fork moves
9. What has to happen to Okazaki fragments after they are made?
a. The fragments must be connected
b. The fragments must be broken further
c. The fragments must be removed
d. The fragments must be replaced with DNA
e. No additional step is needed
10. Data gathered on DNA replication in human cells indicate that the entire process takes just 8 hours for 3 billion base pairs - what is one way this could happen?
a. Human cells don’t actually have 3 billion base pairs in their genome
b. Human DNA polymerase runs faster than the measured 33 bases per second
c. There isn’t just one polymerase copying the DNA at a time
d. Time travel
e. This is not possible
11. If one DNA polymerase could copy the human genome in 25,000 hours, how many would be needed to reduce the time to 8 hours assuming all work at the same speed?
12. In prokaryotes, there is typically only one origin of replication with two replication forks. In eukaryotes, there can be many origins, each with two forks. Why is it possible for prokaryotes to only have one origin?
a. Their DNA polymerase works faster than eukaryotes’
b. Their DNA polymerase works slower than eukaryotes’
c. They usually have a larger genome than eukaryotes
d. They usually have a smaller genome than eukaryotes
13. Write the following stages of replication in order from first to last: DNA is uncoiled from its chromatin form; One copy of the genome exists; Okazaki fragments are connected; DNA polymerases make one continuous strand of new DNA and one fragmented strand of new DNA; Hydrogen bonds between bases are broken; The DNA double helix is straightened out into a ladder-like state; Two copies of the genome exist.
Cellular Replication
BSF4
Describe the process and outcomes of mitosis.
1. What happens during the first stage of mitosis, called prophase?
a. The cell rolls on its side
b. There is more genetic material than normal
c. There is less genetic material than normal
d. The genetic material condenses
e. The cell divides
2. What happens during the second stage of mitosis, called metaphase? Choose all that apply.
a. Chromosomes line up in the middle of the cell
b. Chromosomes multiply
c. The chromosomes connect to points on either end of the cell
d. The nucleus dissolves
e. The cell divides
3. What happens during the third stage of mitosis, called anaphase? Choose all that apply
a. The cell has divided
b. The chromosomes split in half
c. The nucleus has dissolved
d. A new nucleus forms on either end of the cell
e. The chromosomes move toward either end of the cell
4. What is present on either end of the cell at the end of anaphase?
a. Two complete sets of genetic information
b. One complete set of genetic information
c. Half of a complete set of genetic information
d. No genetic information
5. What happens during the fourth and final stage of mitosis, called telophase? The cell divides
a. The chromosomes split in half
b. The nucleus dissolves
c. A new nucleus forms on either end of the cell
d. The chromosomes move toward either end of the cell
e. The cytoplasm begins pinching inward
6. After mitosis, one final process remains, called cytokinesis. What happens in cytokinesis? Choose all that apply.
a. The cell divides
b. The chromosomes return to chromatin
c. The chromosomes split
d. The nucleus dissolves
e. A new nucleus forms on either side of the cell
f. The cytoplasm seals between the two new cells
7. Mitosis is used by which organisms? Select only the best response.
a. Prokaryotes
b. Eukaryotes
c. Animals
d. Plants
e. Fungi
f. All organisms
8. Mitosis produces what outcome?
a. Two genetically identical cells
b. Two genetically different cells
c. More than two genetically identical cells
d. More than two genetically different cells
e. One new cell
BIF11
Compare the outcomes and roles of mitosis and meiosis.
1. How many cells are produced at the end of meiosis II?
a. One
b. Two
c. Four
d. Eight
2. What is the genome size of each cell produced at the end of meiosis II?
a. Double normal (quadruploid)
b. Normal (diploid)
c. Half normal (haploid)
3. True or False: The genome size of all cells at the end of meiosis II is identical.
4. Fill in the table below comparing the three most common forms of cellular replication.
	
	Binary Fission
	Mitosis
	Meiosis

	Performed by (cell type)
	
	
	

	Number of daughter cells
	
	
	

	Daughter cells are genetically _______ to/from parent cells
	
	
	

	Size of genome in daughter cells
	
	
	


BIF12
Contrast the processes of mitosis and binary fission.
1. Identify the steps of binary fission below. Choose all that apply.
a. DNA is copied in place
b. New cell wall is made
c. Cell wall and membrane pinch closed
d. Nucleus dissolves
e. DNA migrates to either side of the cell
f. New DNA is made on either side of the cell
g. Organelles replicate
h. Two genetically identical cells are present
2. Binary fission is used by which type of organisms? Select only the best answer.
a. Prokaryotes
b. Eukaryotes
c. Animals
d. Plants
e. Fungi
f. All organisms
3. What is the outcome of binary fission?
a. Two genetically identical cells
b. Two genetically different cells
c. More than two genetically identical cells
d. More than two genetically different cells
e. One new cell
4. Fill in the table below comparing the three most common forms of cellular replication.
	
	Binary Fission
	Mitosis
	Meiosis

	Performed by (cell type)
	
	
	

	Number of daughter cells
	
	
	

	Daughter cells are genetically _______ to/from parent cells
	
	
	

	Size of genome in daughter cells
	
	
	


BIF5
Describe how chromosomes, genes, alleles, and DNA relate to each other.
1. The result of both binary fission and mitosis is two genetically identical cells, called daughter cells. Why might this create a problem for a species’ adaptation and survival?
a. More than two cells must be made at a time to survive, and only two cells are produced in these processes.
b. These processes are too slow to allow for rapid growth.
c. During these processes, the organism is highly vulnerable to its environment and may not survive. 
d. Adaptation requires genetic variation, and these processes do not introduce any variation.
Making Proteins
BIF7
Describe and demonstrate the processes of transcription and translation.
1. Transcribe the DNA sequence below into its complimentary mRNA sequence.
3’ - TAC CCA AAT ATA CGC GGA TTA TCA TAA ACT - 5’
2. Translate the mRNA sequence from question 1 into a polypeptide using the codon table below. 
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BIF9
Identify and describe the structure of RNA as well as some of its roles within the cell.
1. How are RNA and DNA different? Choose all that apply.
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a. The structure of the phosphate group is different
b. The connections of the phosphate group are different
c. The structure of the sugar is different
d. The structure of the nitrogenous bases are different
e. The connections of the nitrogenous bases are different
2. How are thymine (found only in DNA) and uracil (found only in RNA) different? Choose all that apply.
[image: image82.png]HsC



[image: image83.png]



a. The number of carbon atoms is different
b. The connections of the atoms in the ring are different
c. The groups connected to the ring are different
d. The number of oxygen atoms is different
e. The number of hydrogen atoms is different
f. The number of nitrogen atoms is different
Unit 6 Answer Key
Chemical Basis of Life
BSF2
1. A
2. B
3. D
4. C
	Polymer
	Monomer
	Functions

	Protein
	Amino Acids
	Speed up reactions, aid in movement, contribute to structure, perform functons of the cell

	Carbohydrates
	Monosaccharide
	Energy storage, assist in structure

	Nucleic Acid
	Nucleotides
	Store and transport information, speed up reactions

	Lipids
	Fatty Acid
	Cell structure, long-term energy storage


BSF5
1. C
2. B
3. A
4. A and D
5. D
6. A
7. D
8. Bohr - Electrons in orbits by energy levels
Rutherford - Initial concept of nucleus
Thomson - Initial concept of electrons
Schrodinger - Electrons in clouds
Chadwick - Initial concept of protons and neutrons
Democritus - Initial concept of atom
	Particle
	Charge
	Mass
	Location

	Electron
	-1
	0 or negligible
	Cloud

	Proton
	+1
	1 amu
	Nucleus

	Neutron
	0
	1 amu
	Nucleus


9.  Sulfur, Phosphorus, Oxygen, Nitrogen, Carbon, Hydrogen
10. C
11. A and B
Energy Challenge: Respiration
BP4
1. ATP


Both
Carbon Dioxide
Not involved
Glucose

Input
NAD+


Input
NADH


Output
Oxygen

Not involved
Pyruvate

Output
Water


Not involved
2. ATP


2 produced
Glucose

1 used
NADH


2 produced
Pyruvate

2 produced
3. ATP


Output
CO2


Output
FAD


Input
FADH2


Output
NAD+


Input
NADH


Output
O2


Not involved
Pyruvate

Input
4. A
5. ATP


Output
CO2


Output
FAD


Output
FADH2


Input
NAD+


Output
NADH


Input
O2


Input
H2O


Output
6. B
BP5
1. ADP


Not involved
ATP


Not involved
Carbon dioxide
Output
Ethanol

Output
NAD+


Output
NADH


Input
Oxygen

Not involved
Pyruvate

Input
Water


Not involved
2. NAD+


2 produced
Ethanol

2 produced
CO2


2 produced
3. D
4. ADP


Input
ATP


Output
Carbon dioxide
Input
Hydrogen

Input
Methane

Output
NADH


Output
Oxygen

Not involved
Pyruvate

Not involved
Water


Not involved
Energy Challenge: Photosynthesis
BP6
1. ADP


Input
ATP


Output
Carbon dioxide
Not involved
Light


Input
NADP+


Input
NADPH

Output
Nitrogen

Not involved
Oxygen

Output
Water


Input
2. ADP


Output
ATP


Input
Carbon dioxide
Input
Glucose

Output
Light


Not involved
NADP+


Output
NADPH

Input
Oxygen

Not involved
Water


Not involved
3. D
4. A and D
5. ADP


Input
ATP


Output
Sulfur


Output
Light


Input
NADP+


Input
NADPH

Output
Oxygen

Not involved
Hydrogen sulfide
Input
6. A and D and F
Genetic Blueprints
BIF4
1. A and B
2. C
3. B and C
4. C and F
5. A
6. B and H
Genetic Replication
BIF4
1. B
2. C
3. B
4. C and E
5. C
6. B
7. Top left: None; top right: Leading strand; Bottom left: Okazaki fragment; Bottom right: Lagging strand
8. D
9. A
10. C
11. 3,125
12. D
13. One copy of the genome exists, The DNA double helix is straightened out into a ladder-like state, Hydrogen bonds between bases are broken, DNA polymerases make one continuous strand of new DNA and one fragmented strand of new DNA, Okazaki fragments are connected, Two copies of the genome exist
Cellular Replication
BSF4
1. D
2. A and C and D
3. B and E
4. B
5. C
6. A and F
7. B
8. A
BIF11
1. C
2. C
3. True
	
	Binary Fission
	Mitosis
	Meiosis

	Performed by (cell type)
	Prokaryote
	Eukaryote
	Eukaryote

	Number of daughter cells
	2
	2
	4

	Daughter cells are genetically _______ to/from parent cells
	Identical
	Identical
	Different

	Size of genome in daughter cells
	Normal
	Normal
	Half normal


BIF12
1. A and E and H
2. A
3. A
	
	Binary Fission
	Mitosis
	Meiosis

	Performed by (cell type)
	Prokaryote
	Eukaryote
	Eukaryote

	Number of daughter cells
	2
	2
	4

	Daughter cells are genetically _______ to/from parent cells
	Identical
	Identical
	Different

	Size of genome in daughter cells
	Normal
	Normal
	Half normal


BIF5
1. D
Making Proteins
BIF7
1. 5’ - AUG GGU UUA UAU GCG CCU AAU AGU AUU UGA - 3’
2. Met-Gly-Leu-Tyr-Ala-Pro-Asn-Ser-Ile
3. C and D
4. C and E
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Unit 7: Blue Planet
Our Blue Planet
BBS5: Atmosphere and Climate
1. Which is the consequence of the greenhouse effect on Earth?
a. Warms the surface of the planet
b. Applies pressure to the surface of the planet
c. Increase the albedo of the planet
d. Increases the radius of the planet

2. True or False: The greenhouse effect is a natural process
Then and Now
BBS6: Climate Patterns
1. In the BioBeyond lesson “Then and Now”, which of the following systems exhibited changes in recent history (past 100 years) that were correlated with increased global average temperature? Select all that apply
a. Forests
b. Glaciers
c. Coral reefs
d. Cities
e. Sea temperatures
f. Weather patterns
History Repeats Itself, With a Twist
BBS9: Historical Warming
1. What was happening to the forest ecosystem during the Paleocene-Eocene Thermal Maximum? Select one option for each blank below. 
a. _____ plants were
i. Temperature-adapted
ii. Tropical-adapted

b. _____ during the PETM
i. persistent
ii. permanently replaced by temperate-adapted plants
iii. permanently replaced by tropical-adapted plants
iv. temporarily replaced by temperate-adapted plants
v. temporarily replaced by tropical-adapted plants

2. The rate of temperature change during the PETM was 0.01 oC / century. What conclusion best matches the observations you made? Use the table below to gather more information.
a. The rate of the temperature change exceeded the ecosystem's ability to adapt, driving certain species of plants to extinction.
b. The rate of the temperature change was slow enough that certain species could migrate without losing significant numbers then return once the temperature cooled. 
c. The change in temperature had no effect on the species of plants that lived during the Paleocene, PETM and Eocene.
d. The increase in temperature during the PETM drove four plant species to extinction. 

3. How did insect herbivory change during the PETM?
a. remained unchanged
b. permanently increased
c. permanently decreased
d. temporarily increased
e. temporarily decreased.

4. What happened to coral reefs as a result of the PETM?
a. ____ as a result of the PETM
i. Coralgal reefs remained unchanged
ii. Coralgal reefs migrated towards the poles
iii. Coralgal reefs migrated towards the equator
iv. Coralgal reefs collapsed

b. as a result of the PETM _____
i. but recovered afterwards
ii. and did not recover afterwards
Finding the Cause
BBS5: Atmosphere and Climate
1. Given the evidence you saw in “Finding the Cause”, is the atmosphere the most likely cause of modern-day observed warming on Earth?
a. Yes. All atmospheric gases follow the observed warming trend.
b. Yes. Several atmospheric gases follow the observed warming trend, including some known greenhouse gases.
c. There is not enough information to determine if the atmosphere could be responsible for the observed warming trend.
d. No. Atmospheric gases do not follow the warming trend.
e. No. All atmospheric gases would need to follow the warming trend for them to contribute to it.

2. Looking at the data to the right, which gas is probably most responsible for the observed warming on Earth?
a. Water
b. Carbon Dioxide
c. Methane
d. Nitrous Oxide
Keeping Balance
BBS10: Carbon Sources and Sinks
1. Sort these sources and sinks as Anthropogenic, Biologic, or Geologic. 
a. Volcanic Activity
i. Anthropogenic
ii. Biologic
iii. Geologic

b. Chemical Weathering
i. Anthropogenic
ii. Biologic
iii. Geologic

c. Photosynthesis
i. Anthropogenic
ii. Biologic
iii. Geologic

d. Cellular Respiration
i. Anthropogenic
ii. Biologic
iii. Geologic

e. Fossil Fuels
i. Anthropogenic
ii. Biologic
iii. Geologic

f. Deforestation
i. Anthropogenic
ii. Biologic
iii. Geologic

g. Reforestation
i. Anthropogenic
ii. Biologic
iii. Geologic

2. For each phenomenon below, classify it as either a source of carbon in Earth’s atmosphere, or a sink of atmospheric carbon.
a. Volcanic Activity
i. Source
ii. Sink

b. Chemical Weathering
i. Source
ii. Sink

c. Photosynthesis
i. Source
ii. Sink

d. Cellular Respiration
i. Source
ii. Sink

e. Fossil Fuels
i. Source
ii. Sink

f. Deforestation
i. Source
ii. Sink

g. Reforestation
i. Source
ii. Sink

3. What category of sources and sinks did the data you investigated in the lesson “Keeping Balance” implicate as the most likely source of recent increased carbon levels in Earth’s atmosphere?
a. Anthropogenic
b. Biologic
c. Geologic
Designer Planet
BBS11: Climate Modeling
1. Which of the following are components of the climate forecast model focused on anthropogenic sources and sinks that you used in the lesson “Designer Planet”? Select all that apply.
a. Solar illumination intensity
b. Transportation
c. Buildings
d. Respiration of organisms
e. Volcanoes
f. Land use
g. Electrical power generation
h. Climate intervention technologies

2. In “Designer Planet”, you investigated two potential climate intervention technologies: carbon dioxide removal and solar radiation management. Below, describe in one concise sentence how each technology contributes to reducing global average temperature.
a. Carbon dioxide removal
b. Solar radiation management
Unit 7 Answer Key
Our Blue Planet
BBS5: Atmosphere and Climate
1. A
2. True
Then and Now
BBS6: Climate Patterns
1. B and C and E and F
History Repeats Itself, With a Twist
BBS9: Historical Warming
a. Temperature-adapted (i)
b. Temporarily replaced by tropical-adapted plants (v)
2. B
3. Temporarily increased (d)
a. Coralgal reefs collapsed (iv)
b. and did not recover afterwards (ii)
Finding the Cause
BBS5: Atmosphere and Climate
1. B
2. B
Keeping Balance
BBS10: Carbon Sources and Sinks
a. Geologic
b. Geologic
c. Biologic
d. Biologic
e. Anthropogenic
f. Anthropogenic
g. Anthropogenic
h. Source
i. Sink
j. Sink
k. Source
l. Source
m. Source
n. Sink
2. A
Designer Planet
BBS11: Climate Modeling
1. B and C and F and G and H
a.  Example: CDR lowers Earth's average temperature by removing carbon dioxide from the atmosphere and storing it safely, which reduces the greenhouse effect. 
b. SRM scatters, deflects, or absorbs some sunlight before it reaches Earth, lowering the overall temperature by reducing the energy input into the Earth system. 
Unit 8: A Mission Beyond
The Bare Bones
BSF3: Human Systems
1. Which of the following is true of bones in the human body?
a. They are composed of minerals and are non-living
b. Bones only grow during childhood and adolescence
c. Bones only deteriorate during advanced aging
d. All of the above
e. None of the above
Lifting Tons and Skeletons
BSF3: Human Systems
1. Select all that are true for each type of bone cell
a. Osteoclast
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i. Uses calcium to thicken bone
ii. Uses enzymes to dissolve bones
iii. Releases calcium into the bloodstream

b. Osteoblasts
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i. Uses calcium to thicken bone
ii. Uses enzymes to dissolve bones
iii. Releases calcium into the bloodstream

2. Which of the following activities would be best to counteract bone loss during spaceflight?
a. Resistive, load-bearing exercise
b. Healthy eating
c. Good sleep habits

3. Which of the following are benefits of regular exercise for the skeletal systems of astronauts? Select all that apply
a. Exercise puts pressure on bones which is required to keep them healthy.
b. Exercise helps preserve bone, allowing astronauts to carry out tasks that require strength and movement in and around the spacecraft.
c. Exercise maintains bone health which will help the crew complete task on Mars six months after launch.
d. Exercise prevents your crew members from getting fractures due to rapid bone loss
Getting Under Your Skin
BSF3: Human Systems
1. The process in which an organism regulates itself to try to maintain stable conditions is called homeostasis. For example, when the body’s blood-calcium levels are low, it launches a response to return blood-calcium levels back to normal.  What happens in each of these stages? Order the steps below to explain how the body responds to a calcium deficiency.
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2. Which of the following is an example of negative feedback loop? Select all that may apply.
a. A house’s thermostat sense the temperature is too warm and turns on air conditioning.
b. Because you’ve given away too many free ketchup packets, your boss yells at you to stop and you do.
c. When you get cut, platelets in your blood go to the site and signal more platelets to stop the bleeding.
d. Once your temperature gets too low, your body begins to shiver to produce heat.
e. Oxytocin is a hormone that causes contractions in childbirth. Once a little oxytocin is released, it triggers more oxytocin to be released.
Maintaining Peak Performance
BSF3: Human Systems
1. The three actions below are functions of the muscular system. Match the following actions to the appropriate function of skeletal muscles.
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2. Label the diagram below with "contracts", "relaxes", "does not contract or relax", or "contracts and relaxes" for each muscle. 
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a. Bicep
i. Contracting muscle
ii. Relaxing muscle
iii. Muscle does not change
iv. Muscle both contracts and relaxes

b. Tricep
i. Contracting muscle
ii. Relaxing muscle
iii. Muscle does not change
iv. Muscle both contracts and relaxes

3. Sort the statements below into true and false statements.
a. (True/False) Actin and myosin are both proteins that make up the two type of filaments
b. (True/False) Myosin is the protein that makes up the thin filament
c. (True/False) Contraction elongates the muscle cell
d. (True/False) Contraction moves the z-disks closer to each other
Counting Calories
BP1: Energy Units
1. Which of the following is the correct definition of a calorie?
a. The amount of energy needed to raise one gram of water’s temperature by one degree Celsius
b. The amount of energy needed to raise one gram of water’s temperature by one degree Fahrenheit
c. The amount of energy needed to raise one ounce of water’s temperature by one degree Celsius
d. The amount of energy needed to raise one ounce of water’s temperature by one degree Fahrenheit
e. 1 joule

2. Which of the following is the correct definition of a food calorie?
a. The amount of energy needed to raise one kilogram of water’s temperature by one degree Celsius
b. The amount of energy needed to raise one kilogram of water’s temperature by one degree Fahrenheit
c. The amount of energy needed to raise one pound of water’s temperature by one degree Celsius
d. The amount of energy needed to raise one pound of water’s temperature by one degree Fahrenheit
e. 1 kilojoule
BP2: Energy Balance
1. Which of the following factors affect the energy balance of a typical human? Select all that apply.
a. Calories taken in from food
b. Base metabolic rate
c. Calories expended in exercise
d. Types of good eaten
e. Nutrient levels in food eaten
Fueling Your Team
BP7: Glucose Regulation
1. Imagine you’ve just chowed down on a pizza. As the carbohydrate-rich bread digests in your stomach, how will your body respond? 
a. The body will try to increase the level of glucose in the blood which has decreased as a result of eating the pizza.
b. The body will not respond because nothing will happen to the blood sugar levels after eating pizza since pizza doesn’t contain sugar.
c. The body will not respond because the sugar in pizza can easily dissolve into the blood where it can safely remain stored.
d. The body will try to decrease the level of glucose in the blood which have increased after eating the pizza.

2. What are the effects of the following substances on blood glucose levels in a typical human?
a. Insulin
i. Increases blood glucose
ii. Decreases blood glucose
iii. Does not affect blood glucose

b. Glucagon
i. Increases blood glucose
ii. Decreases blood glucose
iii. Does not affect blood glucose

c. Carbohydrates
i. Increases blood glucose
ii. Decreases blood glucose
iii. Does not affect blood glucose

Knocked Out
BSF3: Human Systems
1. Which of the following are parts of the cardiovascular system?
a. Heart
b. Lungs
c. Blood Vessels
d. Blood
e. Muscles
f. Bone
g. Brain

2. Match the item described to the appropriate area in the diagram. When answering these questions, use the perspective of the image. The “left” and “right” sides of the image have been labeled for you.
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a. 1
i. Vein
ii. Artery
iii. Left Ventricle
iv. Right Ventricle
v. Left Atrium
vi. Right Atrium

b. 2
i. Vein
ii. Artery
iii. Left Ventricle
iv. Right Ventricle
v. Left Atrium
vi. Right Atrium

c. 3
i. Vein
ii. Artery
iii. Left Ventricle
iv. Right Ventricle
v. Left Atrium
vi. Right Atrium

d. 4
i. Vein
ii. Artery
iii. Left Ventricle
iv. Right Ventricle
v. Left Atrium
vi. Right Atrium

e. 5
i. Vein
ii. Artery
iii. Left Ventricle
iv. Right Ventricle
v. Left Atrium
vi. Right Atrium

f. 6
i. Vein
ii. Artery
iii. Left Ventricle
iv. Right Ventricle
v. Left Atrium
vi. Right Atrium

g. 7
i. Vein
ii. Artery
iii. Left Ventricle
iv. Right Ventricle
v. Left Atrium
vi. Right Atrium

h. 8
i. Vein
ii. Artery
iii. Left Ventricle
iv. Right Ventricle
v. Left Atrium
vi. Right Atrium

A Change of Heart
BSF3: Human Systems
1. Exercise typically increases the demand for oxygen by cells. How would a decrease in cardiac output affect one’s exercise capacity?
a. Oxygen delivery would increase, and the ability to do rigorous exercise would decline
b. Oxygen delivery would decrease and the ability to do rigorous exercise would decline
c. Oxygen delivery would decrease, and the ability to do rigorous exercise would increase
d. Oxygen delivery would increase, and the ability to do rigorous exercise would increase
e. Oxygen delivery would be unaffected
Unit 8 Answer Key
The Bare Bones
BSF3: Human Systems
1. E
Lifting Tons and Skeletons
BSF3: Human Systems
a. B and C
b. A
2. A
3. A and B and C and D
Getting Under Your Skin
BSF3: Human Systems
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2. A and B and D
Maintaining Peak Performance
BSF3: Human Systems
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a. A
b. B
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a. True
b. False
c. False
d. True
Counting Calories
BP1: Energy Units
1. A
2. A
BP2: Energy Balance
1. A and B and C
Fueling Your Team
BP7: Glucose Regulation
1. D
a. B
b. A
c. A
Knocked Out
BSF3: Human Systems
1. A and C and D
a. C
b. B
c. A
d. F
e. D
f. B
g. A
h. E
A Change of Heart
BSF3: Human Systems
1. B
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