Potential Free Response Topics

1. Chi-Square Genetics Problem

Problem 1.  In a flowering plant, white flowers (B) are dominant over red (b), and short plants (E) are dominant over tall (e) plants. When two double heterozygote (BbEe) plants were crossed, the resulting phenotypes were observed:
        	White, short = 206
        	Red, short =  	83
        	White, tall =  	65
        	Red, tall =     30
Perform a chi-square test to determine if the traits follow a Mendelian inheritance pattern.

Problem 2.  In dogs, the Black allele B is dominant to the brown allele b for fur.
A pair of dogs (one brown and one black) were bred and had 20 puppies. 13 puppies were black and 7 were brown.
Calculate the chi-squared value for the null hypothesis that the black haired parent was heterozygous for the fur color gene. Give your answer to the nearest tenth.
Is the null hypothesis accepted or rejected? EXPLAIN what accepting or rejecting the null hypothesis means in terms of this observed result and the proposed null hypothesis.

2. Water Potential/Osmosis 
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3. Photosynthesis
The rate of photosynthesis may vary with change that occur in environmental temperature, wavelength of light, and light intensity.  Using a photosynthetic organism of your choice, choose only ONE of the three variables (temperature, wavelength, , or light intensity) and for this variable
-          design a scientific experiment to determine the effect of the variable on the rate of photosynthesis for the organism
-          explain how you would measure the rate of photosynthesis in your experiment
-          describe the results you would expect. Explain why you  would expect these results.


Protein synthesis
Protein synthesis is vital for cell growth and metabolism. 
        	a.  Describe transcription and translation.
        	b.  Identify similarities between transcription and translation.
        	c.  Identify differences between transcription  and translation.
        	d.  Describe structural changes that can occur in a protein after translation to make it function properly.  

Mitosis/Meiosis
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Gene expression

a. Explain how an inducible operon regulates gene expression in prokaryotes.

b. Why does an organism use an operon in order to regulate gene expression

c. Name 1 other way organisms can control protein activity







7. Enzymes
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Water potential in potato cells was determined in the following manner. The initial masses of six groups of
potato cores were measured. The potato cores were placed in sucrose solutions of various molaritis. The
masses of the cores Were measured ugain after 24 hours. Percent changes in mass were caleulated. The results
are shown below.

‘Molaity of Percent Change
Sucrose in Beaker in Mass
00M 150
02 50
04 50
06 160
[ 235
10 I 240

(@) Graph these data on the axes provided. From your graph, find the apparent molar concentration (osmolarity)
of the potato core cells.

(b) What are the components of water potential, and why is water potential important for the movement of water
in plants?

(©) Predict what would happen to typical animal cells placed in 0.0 M and 1.0 M sucrose solutions, and explain
your prediction.
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Sexual reproduction requires that half of the chromosomes in 4 zygote come from one parent and the other half
from the second parent.

(@) Describe the process by which a germ cell’s complement of chromosomes is hlved in the formation of
gametes.

6) Choose one organism or group of oganisms that reproduce asexualy. Describe the moe of asexual
reproduction in that organism snd explain the advantages © the organism of sexual reproduction.

(©) Choose one organism or group of organisms that reproduce sexually. Describe the mode of sexual
reproduction in that organism and explain the advantages to the organism of sexual reproduction,
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Yeast cells are placed in an apparatus with a solution of sugar (a major nutrient for yeast metabolism). The
‘apparatus detects bubbles of gas eleased by the yeast clls The rate of respiration varies with the surrounding.

temperatures as indicated by the data below.

Temperature (°C) o [w]»]]w]s0]e]7n0
‘Number of bubbles of gas
e ofs|7]e|7]|s|1]o
(@) Graph the results n the axes provided. Determine the optimum temperatue for respiration i the yeast.

(b) Respiration s a series of enzyme-<atalyzed reactons.
‘analyze and explain the resuls of this experiment.

(©) Design an experiment 1o test the effect of varying the
Include a prediction of the expected resuls.

PH ofthe sugar soluton on

Using your knowledge of enzymes and the data sbove,

the ate o resiration.





