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Answer the following examples questions and indicate whether which big idea they represent (evolution, free energy, information, or systems)
[image: 18_03bTrpOperon_2-U]Science Practice 1: The student can use representations and models to communicate scientific phenomena and solve scientific problems.

a) Label the repressor protein in the diagram, indicating the active and inactive forms.  
b) Is this repressor protein for an inducible operon or a repressible operon?



BIG IDEA(s): _____________________

Science Practice 2: The student can use mathematics appropriately.
A true-breeding green-seed pea plant was crossed with a true-breeding yellow-seed plant, producing an F1 generation that was all green-seeded.  In the F2 generation, 351 plants had green-seeds and 110 had yellow seeds.  Use chi square statistical analysis to determine if this example supports the idea that the mode of inheritance for seed colour in peas is complete dominance.  

BIG IDEA(s): _____________________












[image: http://wps.prenhall.com/wps/media/objects/486/498193/Ch01tree3a.jpg]Science Practice 3: The student can engage in scientific questioning to extend thinking or to guide investigations within the context of the AP course.
What scientific questions can you ask based on the phylogenetic tree shown?


BIG IDEA(s): _____________________
Science Practice 4: The student can plan and implement data collection strategies appropriately to a particular scientific question.
[image: ]
BIG IDEA(s): _____________________










Science Practice 5: The student can perform data analysis and evaluation of evidence.
[image: ]
Source: Bozeman Biology YouTube Channel (Scientific Practices 5 video)
BIG IDEA(s): _____________________










Science Practice 6: The students can work with scientific explanations and theories.
[image: ]
BIG IDEA(s): _____________________








Science Practice 7: The student is able to connect and relate knowledge across various scales, concepts and representation in and across domains.

The endocrine system incorporates feedback mechanisms that maintain homeostasis. Which of the following demonstrates negative feedback by the endocrine system?
A. During labor, the fetus exerts pressure on the uterine wall, inducing the production of oxytocin, which stimulates uterine wall contraction. The contractions cause the fetus to further push on the wall, increasing the production of oxytocin.
B. After a meal, blood glucose levels become elevated, stimulating beta cells of the pancreas to release insulin into the blood. Excess glucose is then converted to glycogen in the liver, reducing blood glucose levels.
C. At high elevation, atmospheric oxygen is more scarce. In response to signals that oxygen is low, the brain decreases an individual’s rate of respiration to compensate for the difference.
D. A transcription factor binds to the regulatory region of a gene, blocking the binding of another transcription factor required for expression.

BIG IDEA(s): _____________________
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Directions: Answer all questions.

Answers must be in essay form. Outline form is not acceptable. Labeled diagrams may be used to s
discussion, but in no case will a diagram alone suffice. It is important that you read each question

before you begin to write.

1. Kangaroo rats, like other organisms, show specific adaptations to the environments in which they live. Kangaroo
rats can survive in the desert with no free water. They can survive by obtaining water from dry seeds and grass
that they cat, and have specialized kidneys that allow them to excrete urea with very little output of water.

The graph shows the average body mass for kangaroo rats at twelve locations throughout the southwestern
United States as a function of mean annual precipitation at cach location.

AVERAGE BODY MASS OF KANGAROO RAT
VS. MEAN ANNUAL PRECIPITATION
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(a) Describe the trends shown in the graph.

(b) Develop a hypothesis that would explain the data and design an experiment that would test the hypothe
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(c) Discuss TWO evolutionary adaptations, other than those described above, found among other desert
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Identify the possible sources of error in the data set.
Revise the protocol to obtain more valid data.

Observations and Measurements
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