10th, 11th, and 12th Grade
Distance Learning Packet
March 30, 2020 – April 10, 2020
Dear Student,
This packet contains the work you are expected to complete during the weeks of March 30th and
April 6th. Please retain the completed packet until we return to school. It will be collected then. If
you complete the work online, please save the paper with your answers.
Please note that this packet is in addition to your Study Island assignments and College and
Career Readiness assignments (11th and 12th grade). If you have any Credit Recovery assignments
to complete, you should work on those as well.
Our teachers will continue reaching out to you during the week of March 30th. Teachers will be
checking in on your progress with completing the packet and will offer tutoring/support to you if
you have any questions.
We will continue developing our distance learning plan for if the schools are closed beyond April
10th. We will communicate the updated plan to you and your family before April 10th. In the
meantime, please consider signing up for two months of free internet ($9.99/month after that)
through Internet Essentials. Our long-term distance learning plan will include online lessons and
‘class’ sessions through Zoom and Google Classroom.
We miss you all very much! We hope that you all stay safe and healthy, and we look forward to
seeing you again soon.
Sincerely,
Mr. Dwyer

Resources for Families (as of 3/27/20)
WIFI + INTERNET
https://wifi.xfinity.com

Enter zip code to find free wifi hotspot location nearby.

https://www.internetessentials.com

Two months of free internet access through Comcast
($9.95/month after).

https://www.highspeedinternet.com/resources/internetguide-during-coronavirus-outbreak

List of internet providers offering limited, no-cost
internet services during the outbreak.

ESSENTIAL CITY SERVICES
https://www.phila.gov/2020-03-18-essential-cityservices-remain-open-here-is-how-to-access-them/

Includes important information regarding essential city
services (utilities, homelessness services, PFA filing,
support services, contacting loved ones in prisons, etc.)

https://www.phila.gov/2020-03-20-help-with-housingduring-covid-19/

Specific city resources for housing needs (eviction,
foreclosure, utilities, etc.).

http://water.phila.gov/blog/covid-19-update

“Water in Philadelphia is safe to drink and not
impacted by the virus.”

COVID-19 CARE
https://www.phila.gov/services/mental-physicalhealth/environmental-health-hazards/covid-19/covid19-urgent-care-and-health-centers/

City website with updated COVID-19 urgent care and
health centers.

https://www.phila.gov/media/20200318133316/COVI
D-19_General.pdf

How to sign up for PHL COVID-19 text updates.

FOOD
https://www.phila.gov/2020-03-14-find-free-mealsand-safe-spaces-for-students-while-schools-are-closed/

City of Philadelphia List of Meal Distribution Sites for
students.

http://phl.maps.arcgis.com/apps/View/index.html?appi
d=34b210c6dd684b8e944768c82c0efa5e

Youth Meals Interactive Map (From City of
Philadelphia).

https://www.auntbertha.com/search_results/19130

Can search for food resources for kids and adults by
zip, but includes other emergency relief search
categories (housing, health, work, legal, etc.).

https://foodfinder.us

Map search by zip code for food resources for kids and
adults.

EMPLOYMENT
http://phlcouncil.com/businesses-hiring-philly-covid19/

List of essential businesses currently hiring for
employment.

https://www.uc.pa.gov/Pages/covid19.aspx

If you are employed in Pennsylvania and are unable to
work because of Coronavirus disease, you may be
eligible for Unemployment or Workers' Compensation
benefits.

https://www.uc.pa.gov/COVID-19/Pages/Services-forPA-COVID19.aspx#

State also provides related resources for affected
employed residents (debt/loans, healthcare, housing,
etc.).

MENTAL HEALTH
https://www.phila.gov/2020-03-20-how-to-take-careof-your-mental-health-during-the-coronavirusoutbreak/

City’s guidance on how to take care of your mental
health during the coronavirus outbreak.

https://healthymindsphilly.org/en/

City's Healthy Minds Philly.

https://www.phillyvoice.com/mental-health-resourcesphiladelphia-alcoholics-anonymous-telehealth-therapycoronavirus-covid-19/

Mental health and addiction services that remain open
in Philadelphia amid coronavirus restrictions.

https://cbhphilly.org/cbh-members/communityresources/coronavirus-covid-19-information/

CBH is updating its website regularly with changes to
provider operations (on a downloadable spreadsheet).

You can also call 215-413-7660 to learn about provider
changes or reach out to the provider directly if you
already work with them. Member services hotline
continues to operate at 888-545-2600.
https://dbhids.org/about/organization/office-of-mentalhealth/behavioral-health-crisis-interventionservices/24-hour-mental-health-delegate-line-215-6856440/

24-Hour Mental Health Delegate Line: 215-685-6440.

SURVIVOR/WITNESS OF VIOLENCE SUPPORT
https://drexel.edu/cnvsj/healing-hurt-people/overview/

Phone support available to direct victims, family
members, and witnesses of shootings/violent incidents
up to the age of 35.

https://www.womenagainstabuse.org/get-help/pdvh

24-hour Philadelphia Domestic Violence Hotline: 1866-723-3014. Calls are free, confidential, and
anonymous. Counselors provide crisis intervention,
safety planning, resources, and referral. Hotline can
connect you with free services in the PHL area,
including emergency housing, legal services,
behavioral health services. Bilingual counselors
available.

LEGAL SUPPORT
https://clsphila.org/coronavirus/

Community Legal Services is providing remote
services, but remains working to provide legal support
+ information regarding Covid19 related challenges
including (but not limited to) updates to renter or
homeowner rights, immigrant rights, Medicaid access
to testing, DHS involved cases, etc.

https://rturn.net/no-legal-evictions-during-the-covid19-shutdown/

The state of PA has requested a pause on evictions and
a cease of movement out of the home due to issues
with rent payments. TURN is closed, but posted this
update given closure of all PHL courts.

GENERAL/NATION-WIDE RESOURCES
https://www.cdc.gov/coronavirus/2019ncov/index.html

Centers for Disease Control and Prevention (CDC)
website, includes information specifically related to
stress, anxiety, and coping. CDC also has a hotline: 1800-CDC-INFO.

https://www.samhsa.gov/find-help/disaster-distresshelpline

SAMHSA’s Disaster Distress Helpline provides 24/7
crisis counseling and support to people experiencing
emotional distress related to natural or human-caused
disasters. SAMHSA Disaster Distress Helpline: 1-800985-5990 (or text TalkWithUS to 66746) to connect
with trained crisis counselors.

https://www.nctsn.org/sites/default/files/resources/factsheet/outbreak_factsheet_1.pdf

National Child Traumatic Stress Network document
includes tips on safety planning with family,
developmentally appropriate responses to Covid19
outbreak, developmentally appropriate ways to support
responses

https://childmind.org/coping-during-covid-19resources-for-parents/

Child Mind Institute offers brief articles on supporting
your family through quarantine. Every family is
different, but they offer some ideas to play around with
in finding what works for yours. Examples include:
supporting kids through Covid19, supporting teens
through Covid19, supporting kids with physical
symptoms of stress, tips for calming little ones,
squashing sibling conflict, etc.

RESOURCES FOR FAMILIES/CHILDREN
https://www.sesamestreet.org/caring

Sesame Street team is creating resources to help
families stay healthy, find comfort, and learn playfully
at home. The Caring for Each Other initiative—a long
term commitment to supporting families through this
crisis. Full release of “Health Emergencies” on 3/20.

https://www.brainpop.com/free-

Free family access to BrainPop. Learning resource

trial/?who_am_i=home&promo_code=BPCVFA&utm
_source=covidhub&utm_medium=button&utm_campa
ign=coronavirus&utm_content=free-family

covering many topics presented in age-friendly format.
Recently put out a video on understanding Coronavirus
and safety.

https://openlibrary.org

Large and free database of titles that you can either
read online or download via PDF.

https://classroommagazines.scholastic.com/support/lear Scholastic is releasing daily books with corresponding
nathome/grades-1-2.html
videos and activities.
https://theartwell.org/remote-learning-and-creativityartwell-a-day/

Daily art prompts.

https://docs.google.com/document/d/e/2PACXExample student schedules from Khan Academy. Ideas
1vSZhOdEPAWjUQpqDkVAlJrFwxxZ9Sa6zGOq0CN to customize to fit your student(s)/family.
Rms6Z7DZNq-tQWS3OhuVCUbh_-PWmksHAzbsrk9d/pub
https://www.youtube.com/user/CosmicKidsYoga
https://upliftphilly.org/wpcontent/uploads/2020/03/Supporting-Children-andYourself-COVID-19.pdf

7 Tips for supporting yourself and your child through
Covid19.

https://medical.mit.edu/stay-healthy-mit-stressreduction/mindfulness-apps

Mindfulness and meditation apps

https://mashable.com/article/coronavirus-freemindfulness-meditation-apps/

Resources for Families (as of 3/27/20)
WIFI + INTERNET
https://wifi.xfinity.com

Enter zip code to find free wifi hotspot location nearby.

https://www.internetessentials.com

Two months of free internet access through Comcast
($9.95/month after).

https://www.highspeedinternet.com/resources/internetguide-during-coronavirus-outbreak

List of internet providers offering limited, no-cost
internet services during the outbreak.

ESSENTIAL CITY SERVICES
https://www.phila.gov/2020-03-18-essential-cityservices-remain-open-here-is-how-to-access-them/

Includes important information regarding essential city
services (utilities, homelessness services, PFA filing,
support services, contacting loved ones in prisons, etc.)

https://www.phila.gov/2020-03-20-help-with-housingduring-covid-19/

Specific city resources for housing needs (eviction,
foreclosure, utilities, etc.).

http://water.phila.gov/blog/covid-19-update

“Water in Philadelphia is safe to drink and not
impacted by the virus.”

COVID-19 CARE
https://www.phila.gov/services/mental-physicalhealth/environmental-health-hazards/covid-19/covid19-urgent-care-and-health-centers/

City website with updated COVID-19 urgent care and
health centers.

https://www.phila.gov/media/20200318133316/COVI
D-19_General.pdf

How to sign up for PHL COVID-19 text updates.

FOOD
https://www.phila.gov/2020-03-14-find-free-mealsand-safe-spaces-for-students-while-schools-are-closed/

City of Philadelphia List of Meal Distribution Sites for
students.

http://phl.maps.arcgis.com/apps/View/index.html?appi
d=34b210c6dd684b8e944768c82c0efa5e

Youth Meals Interactive Map (From City of
Philadelphia).

https://www.auntbertha.com/search_results/19130

Can search for food resources for kids and adults by
zip, but includes other emergency relief search
categories (housing, health, work, legal, etc.).

https://foodfinder.us

Map search by zip code for food resources for kids and
adults.

EMPLOYMENT
http://phlcouncil.com/businesses-hiring-philly-covid19/

List of essential businesses currently hiring for
employment.

https://www.uc.pa.gov/Pages/covid19.aspx

If you are employed in Pennsylvania and are unable to
work because of Coronavirus disease, you may be
eligible for Unemployment or Workers' Compensation
benefits.

https://www.uc.pa.gov/COVID-19/Pages/Services-forPA-COVID19.aspx#

State also provides related resources for affected
employed residents (debt/loans, healthcare, housing,
etc.).

MENTAL HEALTH
https://www.phila.gov/2020-03-20-how-to-take-careof-your-mental-health-during-the-coronavirusoutbreak/

City’s guidance on how to take care of your mental
health during the coronavirus outbreak.

https://healthymindsphilly.org/en/

City's Healthy Minds Philly.

https://www.phillyvoice.com/mental-health-resourcesphiladelphia-alcoholics-anonymous-telehealth-therapycoronavirus-covid-19/

Mental health and addiction services that remain open
in Philadelphia amid coronavirus restrictions.

https://cbhphilly.org/cbh-members/communityresources/coronavirus-covid-19-information/

CBH is updating its website regularly with changes to
provider operations (on a downloadable spreadsheet).

You can also call 215-413-7660 to learn about provider
changes or reach out to the provider directly if you
already work with them. Member services hotline
continues to operate at 888-545-2600.
https://dbhids.org/about/organization/office-of-mentalhealth/behavioral-health-crisis-interventionservices/24-hour-mental-health-delegate-line-215-6856440/

24-Hour Mental Health Delegate Line: 215-685-6440.

SURVIVOR/WITNESS OF VIOLENCE SUPPORT
https://drexel.edu/cnvsj/healing-hurt-people/overview/

Phone support available to direct victims, family
members, and witnesses of shootings/violent incidents
up to the age of 35.

https://www.womenagainstabuse.org/get-help/pdvh

24-hour Philadelphia Domestic Violence Hotline: 1866-723-3014. Calls are free, confidential, and
anonymous. Counselors provide crisis intervention,
safety planning, resources, and referral. Hotline can
connect you with free services in the PHL area,
including emergency housing, legal services,
behavioral health services. Bilingual counselors
available.

LEGAL SUPPORT
https://clsphila.org/coronavirus/

Community Legal Services is providing remote
services, but remains working to provide legal support
+ information regarding Covid19 related challenges
including (but not limited to) updates to renter or
homeowner rights, immigrant rights, Medicaid access
to testing, DHS involved cases, etc.

https://rturn.net/no-legal-evictions-during-the-covid19-shutdown/

The state of PA has requested a pause on evictions and
a cease of movement out of the home due to issues
with rent payments. TURN is closed, but posted this
update given closure of all PHL courts.

GENERAL/NATION-WIDE RESOURCES
https://www.cdc.gov/coronavirus/2019ncov/index.html

Centers for Disease Control and Prevention (CDC)
website, includes information specifically related to
stress, anxiety, and coping. CDC also has a hotline: 1800-CDC-INFO.

https://www.samhsa.gov/find-help/disaster-distresshelpline

SAMHSA’s Disaster Distress Helpline provides 24/7
crisis counseling and support to people experiencing
emotional distress related to natural or human-caused
disasters. SAMHSA Disaster Distress Helpline: 1-800985-5990 (or text TalkWithUS to 66746) to connect
with trained crisis counselors.

https://www.nctsn.org/sites/default/files/resources/factsheet/outbreak_factsheet_1.pdf

National Child Traumatic Stress Network document
includes tips on safety planning with family,
developmentally appropriate responses to Covid19
outbreak, developmentally appropriate ways to support
responses

https://childmind.org/coping-during-covid-19resources-for-parents/

Child Mind Institute offers brief articles on supporting
your family through quarantine. Every family is
different, but they offer some ideas to play around with
in finding what works for yours. Examples include:
supporting kids through Covid19, supporting teens
through Covid19, supporting kids with physical
symptoms of stress, tips for calming little ones,
squashing sibling conflict, etc.

RESOURCES FOR FAMILIES/CHILDREN
https://www.sesamestreet.org/caring

Sesame Street team is creating resources to help
families stay healthy, find comfort, and learn playfully
at home. The Caring for Each Other initiative—a long
term commitment to supporting families through this
crisis. Full release of “Health Emergencies” on 3/20.

https://www.brainpop.com/free-

Free family access to BrainPop. Learning resource

trial/?who_am_i=home&promo_code=BPCVFA&utm
_source=covidhub&utm_medium=button&utm_campa
ign=coronavirus&utm_content=free-family

covering many topics presented in age-friendly format.
Recently put out a video on understanding Coronavirus
and safety.

https://openlibrary.org

Large and free database of titles that you can either
read online or download via PDF.

https://classroommagazines.scholastic.com/support/lear Scholastic is releasing daily books with corresponding
nathome/grades-1-2.html
videos and activities.
https://theartwell.org/remote-learning-and-creativityartwell-a-day/

Daily art prompts.

https://docs.google.com/document/d/e/2PACXExample student schedules from Khan Academy. Ideas
1vSZhOdEPAWjUQpqDkVAlJrFwxxZ9Sa6zGOq0CN to customize to fit your student(s)/family.
Rms6Z7DZNq-tQWS3OhuVCUbh_-PWmksHAzbsrk9d/pub
https://www.youtube.com/user/CosmicKidsYoga
https://upliftphilly.org/wpcontent/uploads/2020/03/Supporting-Children-andYourself-COVID-19.pdf

7 Tips for supporting yourself and your child through
Covid19.

https://medical.mit.edu/stay-healthy-mit-stressreduction/mindfulness-apps

Mindfulness and meditation apps

https://mashable.com/article/coronavirus-freemindfulness-meditation-apps/

NAME________________________ TEACHER_______________ 9th grade, Literature

Algebra 1 - Assignment 2
Targeted Review and Practice – Powers and Exponentials
Directions: Complete the questions 1-25 on a separate piece of paper to turn in. If a numeric
answer is asked for, record the numeric answer in the answer sheet below. For each section,
an example has been provided for you to reference and assist you in solving the questions.

Answer Sheet:
1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Algebra 1 - Assignment 3
Targeted Review and Practice – Polynomials and Factoring
Directions: Complete the questions 17-41 on a separate piece of paper to turn in. If a
numeric answer is asked for, record the numeric answer in the answer sheet below. For each
section, an example has been provided for you to reference and assist you in solving the
questions.
Answer Sheet:
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

Algebra 1 - Assignment 4
Targeted Review and Practice – Quadratics
Directions: Complete the questions 10-13, 17-19, and 22-28 on a separate piece of paper to
turn in. If a graph is asked for, provide this on a separate piece of paper. For each section, an
example has been provided for you to reference and assist you in solving the questions.

Answer Sheet:
10.

11.

12.

13.

17.

18.

19.

22.

23.

24.

25.

26.

27.

28.

Algebra 1 - Assignment 5
Targeted Review and Practice – Solving Quadratics
Directions: Complete the questions 14-35 on a separate piece of paper to turn in. If a
numeric answer is asked for, record the numeric answer in the answer sheet below. For each
section, an example has been provided for you to reference and assist you in solving the
questions.
Answer Sheet:
14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

Algebra 1 - Assignment 6
Mixed Practice Regents Prep
Directions: Complete the following questions and record your answers in the boxes below.
You should be able to successfully complete the majority of problems. There might be 1 or 2
problems where you have not seen the material yet. If you believe a question has not yet
been covered, make an educated guess and record your answer with an asterisk (e.g. D*). If a
question is a FRQ, complete this on a separate piece of paper to turn in.
Answer Sheet:
4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

Algebra 1 - Assignment 7
Mixed Practice Regents Prep
Directions: Complete the following questions and record your answers in the boxes below.
You should be able to successfully complete the majority of problems. There might be 1 or 2
problems where you have not seen the material yet. If you believe a question has not yet
been covered, make an educated guess and record your answer with an asterisk (e.g. D*). If a
question is a FRQ, complete this on a separate piece of paper to turn in.
Answer Sheet:
17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

Algebra 1 - Assignment 8
Mixed Practice Regents Prep
Directions: Complete the following questions and record your answers in the boxes below.
You should be able to successfully complete the majority of problems. There might be 1 or 2
problems where you have not seen the material yet. If you believe a question has not yet
been covered, make an educated guess and record your answer with an asterisk (e.g. D*). If a
question is a FRQ, complete this on a separate piece of paper to turn in.
Answer Sheet:
31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

Algebra 1 - Assignment 9
Mixed Practice Regents Prep
Directions: Complete the following questions and record your answers in the boxes below.
You should be able to successfully complete the majority of problems. There might be 1 or 2
problems where you have not seen the material yet. If you believe a question has not yet
been covered, make an educated guess and record your answer with an asterisk (e.g. D*). If a
question is a FRQ, complete this on a separate piece of paper to turn in.
Answer Sheet:
45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

Algebra 1 - Assignment 10
Mixed Practice Regents Prep
Directions: Complete the following questions and record your answers in the boxes below.
You should be able to successfully complete the majority of problems. There might be 1 or 2
problems where you have not seen the material yet. If you believe a question has not yet
been covered, make an educated guess and record your answer with an asterisk (e.g. D*). If a
question is a FRQ, complete this on a separate piece of paper to turn in.
Answer Sheet:
61.

62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

ACHIEVEMENT FIRST
AP BIOLOGY
AP EXAM SCHOOL CLOSURE PACKET #1A

Name: ___________________________ Period: _______

The School Closure Plan is broken down into 4 parts:
School Closure Review Book Reading:
● Time Estimate: 1hr each packet (Total 3 hrs)
● Assignment: Read & annotate for key ideas and takeaways
School Closure Packet 1A, 2A, & 3A (Vocabulary):
● Time Estimate: 1hr each packet (Total 3 hrs)
● Assignment: Complete definitions for all relevant vocabulary using the Review Book Reading and
any necessary class resources
School Closure Packet 1A & 2A (Multiple Choice):
● Time Estimate: 1hr each packet (Total 2 hrs)
● Assignment: Complete multiple choice with thorough annotations
School Closure Packet 1B & 2B (Free Response Questions):
● Time Estimate: 1hr each packet (Total 2hrs)

● Assignment: Complete free response questions thoroughly

REVIEW PACKET 1: EVOLUTION
Section 1: Vocabulary Terms
a. Charles Darwin:
_____________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
b. Jean-Baptiste Lamarck:
_______________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
c. Evidence Supporting Evolution (6):
_____________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
d. Homologous Structures:
______________________________________________________________
_________________________________________________________________________________
e. Analogous Structures:
________________________________________________________________
_________________________________________________________________________________
f. Vestigial Structures:
__________________________________________________________________
_________________________________________________________________________________
g. Comparative Embryology:
____________________________________________________________
_________________________________________________________________________________
h. Inheritance of Acquired Characteristics:
__________________________________________________
_________________________________________________________________________________

i. Theory of Natural Selection:
___________________________________________________________
_________________________________________________________________________________
j. Theory of Natural Selection (5 tenets):
___________________________________________________
_______________________________________________________________________________________
___________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
k. Selective Advantage:
_________________________________________________________________
_________________________________________________________________________________
l. Types of Selection:
___________________________________________________________________
_________________________________________________________________________________
m. Stabilizing Selection: ________________________________________________________________
_________________________________________________________________________________
n. Disruptive Selection:
_________________________________________________________________
_________________________________________________________________________________
o. Directional Selection:
________________________________________________________________
_________________________________________________________________________________
p. Sexual Selection:
____________________________________________________________________
_________________________________________________________________________________
q. Artificial Selection:
__________________________________________________________________
_________________________________________________________________________________
r. Methods by which Sexual Selection provides Variation:
_____________________________________

_________________________________________________________________________________
_________________________________________________________________________________
s. Heterozygote Advantage:
_____________________________________________________________
_________________________________________________________________________________
t. Genetic Drift:
_______________________________________________________________________
_________________________________________________________________________________
u. Bottleneck Effect:
___________________________________________________________________
_________________________________________________________________________________
v. Founder Effect:
_____________________________________________________________________
_________________________________________________________________________________
w. Gene Flow:
________________________________________________________________________
_________________________________________________________________________________
x. Characteristic of Hardy-Weinberg Equilibrium (5):
_________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
y. Hardy-Weinberg Equations (2):
________________________________________________________
_________________________________________________________________________________
z. Species:
___________________________________________________________________________
_________________________________________________________________________________
aa. Reproductive Isolation: ______________________________________________________________
_________________________________________________________________________________
bb. Allopatric Speciation: _______________________________________________________________
_________________________________________________________________________________

cc. Sympatric Speciation: _______________________________________________________________
_________________________________________________________________________________
dd. Example of allopatric isolation: _______________________________________________________
_________________________________________________________________________________
ee. Example of sympatric isolation: _______________________________________________________
_________________________________________________________________________________
ff. Polyploidy:
________________________________________________________________________
_________________________________________________________________________________
gg. Behavioral Isolation: ________________________________________________________________
_________________________________________________________________________________
hh. Habitat Isolation: ___________________________________________________________________
_________________________________________________________________________________
ii. Temporal Isolation:
__________________________________________________________________
_________________________________________________________________________________
jj. Prezygotic Barriers:
__________________________________________________________________
_________________________________________________________________________________
kk. Postzygotic Barriers: _______________________________________________________________
_________________________________________________________________________________
ll. Zygote Mortality:
___________________________________________________________________
_________________________________________________________________________________
mm.

Hybrid Fertility:

__________________________________________________________________
_________________________________________________________________________________
nn. Convergent Evolution: ______________________________________________________________
_________________________________________________________________________________
oo. Coevolution: ______________________________________________________________________
_________________________________________________________________________________

pp. Adaptive Radiation: _________________________________________________________________
_________________________________________________________________________________
qq. Gradualism: _______________________________________________________________________
_________________________________________________________________________________
rr. Punctuated Equilibrium:
______________________________________________________________
_________________________________________________________________________________
ss. Miller & Urey Experiment (Description & Conclusion): ____________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
tt. Endosymbiosis Theory:
_______________________________________________________________
_________________________________________________________________________________
uu. Clade: ___________________________________________________________________________
_________________________________________________________________________________
vv. Monophyletic clade: ________________________________________________________________
_________________________________________________________________________________

Section 2 Multiple Choice Questions & Grid-In
In a hypothetical population of beetles, there is a wide variety of color, matching the range of coloration of
the tree trunks on which the beetles hide from predators. The graphs below illustrate four possible changes to
the beetle population as a result of a change in the environment due to pollution that darkened the tree trunks.

1.

Which of the following includes the most likely change in the coloration of the beetle population after
pollution and a correct rationale for the change?
(A) The coloration range shift toward more light-colored beetles, as in diagram I. The pollution helped
the predators find the darkened tree trunks.
(B) The coloration in the population split into two extremes, as in diagram II. Both the lighter-colored
and the darker-colored beetles were able to hide in the darker tree trunks.
(C) The coloration range became narrower, as in diagram III. The predators selected beetles at the color
extremes.

(D) The coloration in the population shifted toward more darker-colored beetles, as in diagram IV. The
lighter-colored beetles were found more easily by the predators than were the darker-colored
beetles.
2.

Which of the following best supports the claim that organisms of different domains share a common
ancestor?
(A) Photosynthesis occurs in chloroplasts, and the citric acid cycle occurs in mitochondria.
(B) Glycolysis occurs in both prokaryotic cells and eukaryotic cells.
(C) Introns are present in eukaryotic DNA but not in prokaryotic DNA.
(D) Errors in DNA synthesis provide some of the genetic variation in a population.

3.

A group of mice was released into a large field to which no other mice had access. Immediately after
the release, a representative sample of the mice was captured, and the fur color of each individual in the
sample was observed and recorded. The mice were then returned to the field. After twenty years,
another representative sample of the mice was captured, and the fur color of each individual in the
sample was again recorded. Which of the following best explains the change in the frequency
distribution of fur color phenotypes in the mouse population, as shown in the figures above?
(A) The allele for gray fur color is unstable, and over twenty years most of those alleles mutated to
become alleles for black fur.
(B) The field was composed primarily of light-colored soil and little vegetation, affording gray mice
protection from predators.
(C) Sexual selection led to increased mating frequency of black and brown versus gray and brown.
(D) The gray mice were hardest to capture and so were underrepresented in the twenty-year sample.

4.

A proficient engineer can easily design skeletal structures that are more functional than those currently
found in the forelimbs of such diverse mammals as horses, whales, and bats. That the actual forelimbs of
these mammals do not seem to be optimally arranged is because
(A) natural selection has not had sufficient time to create the optimal design in each case, but will do so
given enough time.
(B) natural selection operates in ways that are beyond the capability of the human mind to comprehend.
(C) though we may not consider the fit between the current skeletal arrangements and their functions
excellent, we should not doubt that natural selection ultimately produces the best design.

(D) natural selection is generally limited to modifying structures that were present in previous
generations and in previous species.
5.

Which of the following statements best supports the claim that organisms share fundamental processes
as a result of evolution?
(A) All organisms that are introduced into new environments have the capacity to fill vacant ecological
roles.
(B) All organisms have the ability to utilize oxygen to harness energy from the chemical breakdown of
organic compounds.
(C) All organisms share a genetic code organized into triplet codons, making it possible for one
organism to express a gene from another organism.
(D) All organisms possess structures such as chloroplasts and mitochondria within their cells that reflect
past symbiotic relationships between prokaryotic precursors.

A biologist spent many years researching the rate of evolutionary change in the finch populations of a group
of islands. It was determined that the average beak size (both length and mass) of finches in a certain
population increased dramatically during an intense drought between 1981 and 1987. During the drought,
there was a reduction in the number of plants producing thin-walled seeds.
6.

Which of the following procedures was most likely followed to determine the change in beak size?
(A) A few finches were trapped in 1981 and again in 1987, and their beak sizes were compared.
(B) The beak size in fifteen finches was measured in 1987, and the beak size in the original finches was
determined by estimation.
(C) The beak size in a large number of finches was measured every year from 1981 to 1987.
(D) Finches were captured and bred in 1981, and the beak size of the offspring was measured.

7.

Which of the following best describes the mechanism behind the change in beak size in the finch
population?
(A) A formation of two new finch species from a single parent species
(B) A change in gene frequencies in the finch population due to selective pressure from the
environmental change
(C) A new allele appearing in the finch population as a result of mutation
(D) The achievement of dynamic equilibrium in the finch population as a result of homeostasis

8.

The biologist discovered that from 1988 to 1993 the average beak size declined to pre-1981 levels. The
reversal in beak size from 1988 to 1993 was most likely related to which of the following events?
(A) A loss of food supply for the finches
(B) The end of the drought
(C) An increase in drought conditions
(D) An increase in predators consuming finches

9.

A farmer uses triazine herbicide to control pigweed in his field. For the first few years, the triazine
works well and almost all the pigweed dies; but after several years, the farmer sees more and more
pigweed. Which of these explanations best explains what happened?
A) The herbicide company lost its triazine formula and started selling poor-quality triazine.
B) Natural selection caused the pigweed to mutate, creating a new triazine-resistant species.
C) Triazine-resistant pigweed has less-efficient photosynthesis metabolism.
D) Triazine-resistant weeds were more likely to survive and reproduce.

10. Researchers discovered that a new strain of bacteria that cause tuberculosis (M. tuberculosis) taken from
a dead patient has a point mutation in the rpoB gene that codes for part of the RNA polymerase enzyme.
This mutant form of RNA polymerase does not function as well as the more common form of RNA
polymerase. A commonly used antibiotic called rifampin does not affect the mutant rpoB bacteria. A
researcher mixes M. tuberculosis with and without the rpoB mutation and adds the bacteria to cell
cultures. Half the cell cultures contain only standard nutrients, while the other half of the cell cultures
contain rifampin and the standard nutrients. After many cell generations, the researcher finds that _____.
A) very few M. tuberculosis in the standard nutrient cell cultures carry the rpoB gene mutation, but
almost all of the M. tuberculosis in the cell cultures with rifampin carry the rpoB mutation
B) almost all M. tuberculosis in the standard nutrient cell cultures carry the rpoB gene mutation, but
very few of the M. tuberculosis in the cell cultures with rifampin carry the rpoB mutation
C) very few M. tuberculosis in any of the cell cultures carry the rpoB gene mutation
D) almost all of the M. tuberculosis in both types of cell cultures carry the rpoB mutation

11. DDT was once considered a "silver bullet" that would permanently eradicate insect pests. Instead, DDT
is largely useless against many insects. Which of these would have prevented this evolution of DDT
resistance in insect pests?
A) All habitats should have received applications of DDT at about the same time.
B) The frequency of DDT application should have been higher.
C) None of the insect pests would have genetic variations that resulted in DDT resistance.
D) DDT application should have been continual.
12. Suppose 64% of a remote mountain village can taste phenylthiocarbamide (PTC) and must, therefore,
have at least one copy of the dominant PTC taster allele. If this population conforms to Hardy-Weinberg
expectations for this gene, what percentage of the population must be heterozygous for this trait?
A) 16%
B) 32%
C) 40%
D) 48%
13. Whenever diploid populations are in Hardy-Weinberg equilibrium at a particular locus, _____.
A) the allele's frequency should not change from one generation to the next
B) natural selection, gene flow, and genetic drift are acting equally to change an allele's frequency
C) two alleles are present in equal proportions
D) individuals within the population are evolving
14. In a Hardy-Weinberg population with two alleles, A and a, that are in equilibrium, the frequency of the
allele a is 0.8. What is the frequency of individuals that are homozygous for this allele?
A) 0.08
B) 0.16
C) 0.64
D) 6.4
15. In peas, a gene controls flower color such that R = purple and r = white. In an isolated pea patch, there
are 36 purple-flowering plants and 64 white-flowering plants. Assuming Hardy-Weinberg equilibrium,
what is the value of q for this population?
A) 0.36

B) 0.64
C) 0.75
D) 0.80
16. An earthquake decimates a ground-squirrel population, killing 98% of the squirrels. The surviving
population happens to have broader stripes, on average, than the initial population. If broadness of
stripes is genetically determined, what effect has the ground-squirrel population experienced during the
earthquake?
A) directional selection
B) disruptive selection
C) a founder event
D) a genetic bottleneck

Use the paragraph below to answer questions 17 – 18.
In 1983 a population of dark-eyed junco birds became established on the campus of the University of
California, San Diego (UCSD), which is located many miles from the junco's normal habitat in the
mixed-coniferous temperate forests in the mountains. Juncos have white outer tail feathers that the males
display during aggressive interactions and during courtship displays. Males with more white in their tail are
more likely to win aggressive interactions, and females prefer to mate with males with more white in their
tails. Females have less white in their tails than do males, and display it less often. (Pamela J. Yeh. 2004.
Rapid evolution of a sexually selected trait following population establishment in a novel habitat. Evolution
58[1]:166-74.)
17. The UCSD campus male junco population tails were, on average, 36% white, whereas the tails of males
from nearby mountain populations averaged 40-45% white. If this observed trait difference were due to
a difference in the original colonizing population, it would most likely be due to _____.
A) mutations in the UCSD population
B) gene flow between populations
C) a genetic bottleneck
D) a founder effect
18. The UCSD campus male junco population tails are about 36% white, whereas the tails of males from
nearby mountain populations are about 40-45% white. The founding stock of UCSD birds was likely
from the nearby mountain populations because some of those birds overwinter on the UCSD campus
each year. Population sizes on the UCSD campus have been reasonably large, and there are significant
habitat differences between the UCSD campus and the mountain coniferous forests; UCSD campus has
a more open environment (making birds more visible) and a lower junco density (decreasing
intraspecific competition) than that in the mountain forests. Given this information, which of the
following evolutionary mechanisms do you think is most likely responsible for the difference between
the UCSD and mountain populations?
A) natural selection
B) genetic drift
C) gene flow
D) mutation

19. Which of the following is the most predictable outcome of increased gene flow between two
populations?
A) lower average fitness in both populations
B) higher average fitness in both populations
C) increased genetic difference between the two populations
D) decreased genetic difference between the two populations
20. In 1986, a nuclear power accident in Chernobyl, USSR (now Ukraine), led to high radiation levels for
miles surrounding the plant. The high levels of radiation caused elevated mutation rates in the surviving
organisms, and evolutionary biologists have been studying rodent populations in the Chernobyl area
ever since. Based on your understanding of evolutionary mechanisms, which of the following most
likely occurred in the rodent populations following the accident?
A) Mutations caused major changes in rodent physiology over time.
B) Mutation led to increased genetic variation.
C) Mutation caused genetic drift and decreased fitness.
D) Mutation caused the fixation of new alleles.
21. Which of the following is a fitness trade-off?
A) In some hornbill species, the male helps seal the female in a tree with her nest until the young are
ready to fledge.
B) Hummingbirds are the best pollinators of certain flowers, but bees are the best pollinators for
orchids.
C) The strong, thick beak of a woodpecker helps it find insects in trees.
D) Turtle shells provide protection but are heavy and burdensome when moving.
22. The common edible frog of Europe is a hybrid between two species, Rana lessonae and Rana ridibunda.
The hybrids were first described in 1758 and have a wide distribution, from France across central
Europe to Russia. Both male and female hybrids exist, but when they mate among themselves, they are
rarely successful in producing offspring. What can you infer from this information?
A) Postzygotic isolation exists between the two frog species.
B) Prezygotic isolation exists between the two frog species.
C) These two species are likely in the process of fusing back into one species.
D) The hybrids form a separate species under the biological species concept.
23. According to the concept of punctuated equilibrium, the "sudden" appearance of a new species in the
fossil record means that _____.
A) the species is now extinct
B) speciation occurred in one generation
C) speciation occurred rapidly in geologic time
D) speciation occurred gradually over a long period of time
24. Two researchers experimentally formed tetraploid frogs by fertilizing diploid eggs from Rana porosa
brevipoda with diploid sperm from Rana nigromaculata. When they mated these tetraploid frogs with
each other, most of the offspring that survived to maturity were tetraploid, with chromosome sets of
both diploid parent species. Based on these results, if this type of tetraploid formed in the wild, what
would be the result? (Y. Kondo and A. Kashiwagi. 2004. Experimentally induced autotetraploidy and
allotetraploidy in two Japanese pond frogs. Journal of Herpetology 38(3):381-92.)
A) The two parent species would interbreed and fuse into one species.

B) The two parent species would recognize each other as mates.
C) The tetraploids would be reproductively isolated from both parent species.
D) The tetraploids would be selected against.
25. Several scientific laboratories across the globe are involved in research concerning the origin of life on
Earth. Which of these questions is currently the most problematic and would have the greatest impact on
our understanding if we were able to answer it?
A) How can amino acids, simple sugars, and nucleotides be synthesized abiotically?
B) How did RNA sequences come to carry the code for amino acid sequences?
C) How could polymers involving lipids and/or proteins form membranes in aqueous environments?
D) How can RNA molecules act as templates for the synthesis of complementary RNA molecules?
26. Which of the following is not a requirement for natural selection to occur?
A) Variation between individuals
B) Heritability of the trait being selected
C) Sexual reproduction
D) Differences in reproductive success among individuals

27. Anopheles mosquitoes, which carry the malaria parasite, cannot live above elevations of 5900 feet. In
addition, oxygen availability decreases with higher altitude. Consider a hypothetical human population
that is adapted to life on the slopes of Mt. Kilimanjaro in Tanzania, a country in equatorial Africa. Mt.
Kilimanjaro's base is about 2600 feet above sea level and its peak is 19,341 feet above sea level. If the
incidence of the sickle-cell allele in the population is plotted against altitude (feet above sea level),
which of the following distributions is most likely, assuming little migration of people up or down the
mountain?
A)

B)

C)

D)

28. About 3 million years ago, the Isthmus of Panama (a narrow strip of land connecting North and South
America) formed, dividing marine organisms into Pacific and Caribbean populations. Researchers have
examined species of snapping shrimp on both sides of the isthmus. Based on the morphological species
concept, there appeared to be seven pairs of species, with one species of each pair in the Pacific and the
other in the Caribbean. The different species pairs live at somewhat different depths in the ocean. Using
mitochondrial DNA sequences, the researchers estimated phylogenies and found that each of these
species pairs, separated by the isthmus, were indeed each other's closest relatives. The researchers
investigated mating in the lab and found that many species pairs were not very interested in courting
with each other, and any that did mate almost never produced fertile offspring. (N. Knowlton, L. A.
Weigt, L. A. Solorzano, D. K. Mills, and E. Bermingham. 1993. Divergence in proteins, mitochondrial
DNA, and reproductive incompatibility across the Isthmus of Panama. Science 260:1629-32.)
If the isthmus formed gradually rather than suddenly, what pattern of genetic divergence would you
expect to find in these species pairs?
A) similar percentages of difference in DNA sequence between all pairs of sister species
B) greater percentage of difference in DNA sequence between species that inhabit deep water than
between species that inhabit shallow water
C) greater percentage of difference in DNA sequence between species that inhabit shallow water than
between species that inhabit deep water
29. On the volcanic, equatorial West African island of Sao Tomé, two species of fruit fly exist. Drosophila
yakuba inhabits the island's lowlands, and is also found on the African mainland, located about two
hundred miles away. At higher elevations, and only on Sao Tomé, is found the very closely related
Drosophila santomea. The two species can hybridize, though male hybrids are sterile. A hybrid zone
exists at middle elevations, though hybrids there are greatly outnumbered by D. santomea. Studies of the

two species' nuclear genomes reveal that D. yakuba on the island is more closely related to mainland D.
yakuba than to D. santomea (2n = 4 in both species). Sao Tomé rose from the Atlantic Ocean about
fourteen million years ago.
Using only the information provided in the paragraph, which of the following is the best initial
hypothesis for how D. santomea descended from D. yakuba?
A) allopolyploidy
B) autopolyploidy
C) habitat differentiation
D) sexual selection

30. Refer to the figure above. Which of the following forms a monophyletic group?
A) A, B, C, D
B) C and D
C) D, E, and F
D) E, F, and G

31. Endosymbiosis is an evolutionary theory that explains the origin of eukaryotes and suggests a specific
order in which this might have occurred. Ancestral cells engulfed and then began to use the metabolic
processes of the smaller cells. Based on shared core processes and features, which statement most
accurately describes the order, the theory and the evolutionary implications for all organisms within
domain Eukarya?
A) Ancestral heterotrophic eukaryotes most likely engulfed both a heterotrophic and an autotrophic
prokaryote, whereas ancestral photosynthetic eukaryotes probably provided the host cell for the first
mitochondria. Over time, natural selection favored these relationships and these cells became
ancestors of all eukaryotes.
B) All ancestral eukaryotes would have most likely consumed a nucleus-like prokaryote that
eventually became the eukaryotic nucleus. These new eukaryotic cells would have had an advantage
over prokaryotic cells by acquiring a nuclear command center for regulating cellular activities.
C) As carbon dioxide levels were increasing over time, natural selection would have favored
organisms that acquired a photosynthetic prokaryote to convert carbon dioxide into sugars. These
would have likely been the first eukaryotic cells. At which point, these ancestral cells engulfed
mitochondria-like prokaryotes that would have provided an even greater advantage for cells in this
environment.
D) As Earth was becoming more aerobic, mitochondria would have provided an advantage to host
cells by converting "toxic" oxygen into energy for heterotrophic cells. Since mitochondria are found
in all eukaryotes, these combinations likely evolved first. Photosynthetic eukaryotes probably
acquired an autotrophic prokaryote, which developed an advantageous symbiotic relationship with
the host cell.
32. The heterotroph hypothesis proposes all of the following EXCEPT

A)
B)
C)
D)

Early simple cells used organic molecules as sources of food.
Complex cells evolved from simple cells.
Early heterotrophs and early autotrophs came from completely separate cellular ancestors.
Early autotrophs produced the oxygen that is part of the Earth’s atmosphere.

33. Some scientists theorize that mitochondria were derived from simple prokaryotic cells. Which of the
following could explain this theory?
A. A eukaryotic cell underwent exocytosis of a prokaryotic cell.
B. A eukaryotic cell underwent endocytosis of ATP.
C. A prokaryotic cell underwent exocytosis of ATP.
D. A eukaryotic cell underwent endocytosis of a prokaryotic cell.
34. An adaptation is a genetic variation that ultimately results in
A. longer life span for an organism.
B. competitive advantage in finding food.
C. increased ability to store food.
D. greater reproductive success.
35. Stanley Miller conducted many experiments attempting to model Earth’s early atmosphere in the 1950s.
He found that by combining ammonia, hydrogen, methane, and water, and adding electricity, he was
able to synthesize some amino acids. His results do NOT support which of the following hypotheses?
A. Oxygen was a necessary element to allow for the creation of organic molecules on Earth.
B. Early conditions on Earth could have allowed for the creation of molecules necessary to life.
C. Early conditions on Earth were sufficient for the creation of organic molecules.
D. Some sort of energy was necessary to allow for the creation of organic molecules on Earth.
36. Given the phylogenetic tree for six different species of bacteria shown below, which of the two species
would you expect to have the greatest number of nucleotide differences in their rRNA subunits?

A. 1 and 2
B. 3 and 4
C. 3 and 5
D. 3 and 6
37. Which of the following statements correctly articulates the Hardy-Weinberg principle?
A. Inbreeding within a population causes an increase in homozygosity for some genes.
B. Allele and genotype frequencies in a population will remain constant from generation to
generation in the absence of evolutionary pressures.

C. The natural environment of an organism selects for traits that confer a reproductive advantage,
causing gradual changes from generation to generation.
D. New alleles are created through random changes in the DNA sequence.
38. Which of the following is an example of convergent evolution?
A. The capacity for flight has evolved independently in flying insects, birds, and bats.
B. Over 80 varieties of finches evolved from one species.
C. The American red wolf is a hybrid species between grey wolf and coyote.
D. A new species of fruit flies emerged in North America after the introduction of a non-native fruit.
39. Sickle-cell anemia is a blood disorder associated with the formation of abnormal, rigid (sickle) shaped
red blood cells. Sickled red blood cells lack flexibility and can lead to acute or chronic diseases
including anemia, reduced blood flow and tissue damage, and cardiovascular disease. The disease is due
to a single nucleotide mutation in the β-globin gene. Individuals homozygous for the mutant gene show
severe disease and experience reduced life expectancy. However, individual that are heterozygous show
much less disease and experience very little impairment to life. Due to the drastic change in red blood
cell architecture, sickle-cell anemia confers higher resistance to infection by Plasmodium, the protozoan
responsible for malaria Sickle-cell disease is genetic and remains prevalent predominately in Africa, the
Mediterranean, India, and the Middle East. The prevalence of sickle-cell anemia in the United States
among African Americans is approximately 0.25%. In Sub-Saharan Africa, the prevalence remain
approximately 4%. Assume that in a sufficiently large population in Hardy-Weinberg equilibrium, the
allelic frequency of the sickle-cell anemia allele is 0.1. What percentage of the population would be
heterozygous for the disease?
A. 1%
B. 9%
C. 18%
D. 19%
Streptococcus pneumonia is part of the normal flora of the upper respiratory tract. However, in susceptible
individuals (particularly the elderly, immunocompromised, and the young) S. pneumonia m
 ay cause
pneumococcal diseases including pneumonia, bronchitis, and otitis media (ear infections). Traditionally,
penicillin antibiotics were prescribed as a treatment for a S. pneumonia infection. Penicillin was first
discovered in 1928 and has been a critical antibiotic for the treatment of bacterial infections. However,
recently, many species of bacteria have acquired resistance. The graph below displays the number of
susceptible and resistant clinical isolates of S. pneumonia between 1980 and 2000.

40. Approximately what percentage of clinical isolates surveyed in 1995 was identified as partially resistant
to penicillin antibiotics?
A. 75%
B. 30%
C. 20%
D. 5%
41. Which of the following, if true, would NOT support the hypothesis that overuse of penicillin has
selected for resistance in S. pneumonia species?
A. The prescription of penicillin antibiotics has increased 30% between 1980 and 2000.
B. The average patient on penicillin antibiotics misses or fails to take their final two doses.
C. 23% of S. pneumoniae isolates in 2000 encode a penicillinase gene, which degrades penicillin,
compared to only 2% in 1980.
D. A clinical survey published in 2005 showing that the incidence of susceptible S. pneumoniae had
increased to 90% despite no change in prescription of penicillin antibiotics.
42. Suppose a new antibiotic was discovered which was functionally distinct but distantly related to the
penicillin class of antibiotics. If physicians began to prescribe this antibiotic in lieu of penicillin
antibiotics for S. pneumoniae infections, which of the following would you expect to occur?
A. The antibiotic would have limited efficacy due to pre-existent resistance to penicillin antibiotics.
B. The antibiotic would have high efficacy initially, however, S. pneumoniae would acquire
increasingly higher resistance with time.
C. The antibiotic would have limited efficacy initially, however, S. pneumoniae w
 ould acquire
increasingly higher susceptibility with time.
D. The antibiotic would have no effect, as S. pneumoniae is only susceptible to penicillin antibiotics.

43. The rates of evolution vary greatly depending upon the trait and species involved. The coloration of the
peppered moth changed rapidly over the 200 years beginning with the Industrial Revolution, whereas
the increase in size and color of the peacock tail took far longer over thousands of years. Why was the
evolution of size peppered moth coloration more rapid than the evolution of size and color of peacock
tail feathers?
A. There was a selective disadvantage to increasing the size of peacock tail feathers, which limited

its evolution.
B. There was a stronger selection in the case of peppered moths compared to that of peacock tail
feathers.
C. There were far fewer peppered moths than peacocks, thus changes in allelic frequency occurred
more quickly.
D. The peacocks were in Hardy-Weinberg equilibrium, whereas the peppered moths were not
44. Based on multiple forms of scientific evidence, the Earth was formed approximately 4.6 billion years
ago. However, evidence of life is not present in the fossil record until 3.5 billion years ago. Which of the
following best explains why life cannot be detected during the first billion years of its existence?
A. Rocks dating before 3.5 billion years ago have yet to be found.
B. The environment of the early Earth was too hostile for life during the first billion years of Earth’s
existence.
C. Life was likely RNA-based and because RNA is far less stable than DNA, none can be detected in
the fossil record.
D. Radioactive dating cannot accurately predict the age of rocks over 3.5 billion years old
45. Lamarckian evolution was one of the first widely accepted notion of evolution. However, Darwin’s
theory proved that Lamarck’s view of evolution was wrong. Which of the following best describes the
Lamarckian view of evolution?
A. Organisms with traits that provide a survival or reproductive advantage are more likely to pass on
their traits.
B. Organisms that use helpful acquired traits will be able to pass them on to the next generation.
C. Organisms that produce more offspring are more likely to pass on their traits than those that don’t.
D. Organisms that sustain more radiation will evolve more rapidly and adjust to new environments
better than those that don’t.
46. In the classic example of evolution of the peppered moth to the Industrial Revolution. How would the
results of this study have been different, if factories produced white or light gray ash and soot rather
than black?
A. There would be no change to the results of the experiment.
B. There would have been added selection pressure for more white-bodied spotted moths and against
black-bodied spotted moths.
C. There would have been added selection pressure for more black-bodied spotted moths and against
white-bodied moths.
D. There would have been an increase in the frequency of both black bodied and white-bodied
spotted moths.
47. An archaeological fin reveals the bones of a giant sloth. A scientist uses carbon-14 dating to predict their
age. The experiment revealed that carbon-14 had undergone 3 half-lives in the bones. If the half-life of
carbon-14 is 5,800 years, approximately how old are the bones?
A. 193 years
C. 17400 years
B. 1933 years
D. 1.9 x 1011 years
48. Data regarding the presence (+) or absence (-) of five derived traits in several different species are
shown below.

Which of the following cladograms provides the simplest and most accurate representation of the data
in the table?

49. In the year 2500, five male space colonists and five female space colonists (all unrelated to each other)
settle on an uninhabited Earthlike planet in the Andromeda galaxy. The colonists and their offspring
randomly mate for generations. All ten of the original colonists had free earlobes, and two were
heterozygous for that trait. The allele for free earlobes is dominant to the allele for attached earlobes.
Which of these is closest to the allele frequency in the founding population?
(A) 0.1 a, 0.9 A
(B) 0.2 a, 0.8 A
(C) 0.5 a, 0.5 A
(D) 0.8 a, 0.2 A

50. To determine the evolutionary history and relationships among organisms, scientists gather evidence
from a wide variety of sources including paleontology, embryology, morphology, behavior, and
molecular biology. A phylogenetic tree of vertebrates is shown.
Which of the following statements is most consistent with the phylogenetic tree shown?
A. Birds and turtles evolved their own means of gas exchange independently of the other vertebrates.
B. Mammals are most closely related to birds because they share a direct common ancestor.
C. The common ancestor of reptiles, birds, and mammals produced amniotic eggs.
D. Crocodiles are direct descendants of ray-finned fishes since they live in the same environment.
51. Ellis-van Creveld syndrome is a recessive genetic disorder that includes the characteristics of short
stature and extra fingers or toes. In the general population, this syndrome occurs in approximately 1 in
150,000 live births. In a particular isolated population, however, the incidence of this syndrome among
live births is 1 in 500. Assume that both the isolated population and the general population are in
Hardy-Weinberg equilibrium with respect to this syndrome. Which of the following best describes the
difference between the frequency of the allele that causes the syndrome in the general population and
the frequency of the allele in the isolated population?
A) The frequency of the Ellis-van Creveld allele is 0.002 in the isolated population and
0.0000066 in the general population, which suggests that selection for this trait is occurring in
both populations.
B) The frequency of the Ellis-van Creveld allele is 0.0447 in the isolated population and 0.0026
in the general population, showing that the rate of genetic mutation is highest among
individuals in the isolated population.
C) The frequency of the Ellis-van Creveld allele is 0.002 in the isolated population and
0.0000066 in the general population, which demonstrates gametic incompatibility between the
populations.
D) The frequency of the Ellis-van Creveld allele is 0.0447 in the isolated population and 0.0026
in the general population, which suggests that genetic drift has occurred in the isolated
population.

Grid-In
52. Huntington’s Disease is caused by a dominant allele and results in fatality by the age of 40. In a
population, the frequency of the dominant phenotype is 0.094. Assuming equilibrium, determine the
frequency of the dominant allele in the population.

53. In a population of pigs at equilibrium, the allele for black coat is recessive to the allele for white coats.
There are 20 pigs in the population, and 5 have white coats. Use the Hardy-Weinberg equation to
determine the percent of the pig population that is heterozygous for white coats.

54. Some people have the ability to taste a bitter chemical called phenylthiocarbamide (PTC). The ability to
taste PTC is due to the presence of at least one dominant allele for the PTC taste gene. The incidence of
nontasters in North America is approximately 45%. Assuming the population is in Hardy-Weinberg
equilibrium, what percent of the North American population is homozygous dominant for the ability to
taste PTC? Provide your answer as a number between 0 and 1 to the nearest hundredth.

