2008 CELL BIOLOGY
SAMPLE TOURNAMENT
by Karen L. Lancour

Stati on A:

Use the experinmental setup with cells in beakers of solutions.

Each beaker contains either distilled water, 7% NaC or 12%
NaCl .

1. What process is being studied in this experinment?

2. In which beaker(s) is the solution outside the cell nade up
of distilled water?

3. In which beaker(s) is the solution inside the cel
hypot oni c?

4, I n which beaker(s) are the cells experiencing plasnolysis?
5. In which beaker(s) are the cells denonstrating an increase
I n turgor pressure?




Station B

Exam ne the data on the cell cycle of normal and cancerous
cells.

6. In which phase does a cell spend nost of its life?

7. In which phase does a cell spend the smallest amount of tine?
(G ve the nane fromthe data table and the letter fromthe
di agrans.)

8. How many m nutes does it take a normal cell to conplete the
cell cycle?

9. How many mnutes does it take a cancerous cell to conplete
the cell cycle?

10. During which phase is the time nost greatly reduced in
the cancerous cells? Wiy is it so greatly reduced?

TIME FOR M TOSI S OF NORVAL AND CANCERQUS CELLS

NCRVAL CELL IN M N. CANCERQUS CELLS IN M N
| NTERPHASE 540 380
PROPHASE 60 45
VETAPHASE 11 10
ANAPHASE 3 3
TELOPHASE 11 10

CONDUCTED BY THE CANCER RESEARCH CENTER



Stati on C

Exam ne the diagrans of the mcroscopes and the photos taken
usi ng these m croscopes.

11.

12.

13.

14.

15.

Gve the letter of the diagramwhich illustrates the
operation of a light m croscope.

Gve the letter of the diagramwhich illustrates the
operation of a scanning el ectron m croscope.

Gve the letter of the diagramwhich illustrates the
operation of a transm ssion el ectron m croscope.

Whi ch m croscope can examne a living organism G ve the
|l etter of the diagram and name of the m croscope.

Thi s photo was taken using which of these kinds of

m croscopes. Gve the letter of the diagram and the nane of
t he m croscope.
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Station D
Exam ne the graphs regardi ng enzynes and chem cal reactions.

16. Gve the letter of the graph that would illustrate the type
of chem cal reaction involved in photosynthesis? (C or D)
Justify your answer.

17. Gve the letter of the graph that would illustrate the type
of chem cal reaction involved in respiration? (C or D)
Justify your answer.

18. What is the optiml pH for pepsin?
19. What is the Hunman optimal tenperature?

20. What is wong with the graphs concerning pH and tenperature
affecting the rate of reactions?
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Station E

Examine the itens and use the indicator key to answer the
guesti ons.

| TEMS | NCLUDE THE FOLLOWN NG CORN SYRUP, EGG VWHI TE, BUTTER
CRACKERS, AND A SCLUTI ON OF WATER THAT A GAS WAS BUBBLED | NTO
WTH A STRAW

21. Which indicator(s) should be used to test for the nmain
ingredient in the Corn Syrup?

22. Which indicator(s) should be used to test for the main
i ngredient in the Egg Wite?

23. Which indicator(s) should be used to test for the main
ingredient in the Butter?

24. Which indicator(s) should be used to test for the main
i ngredient in the Crackers?

25. Which indicator(s) should be used to test for the carbon
di oxi de bubbl ed into water.

CHEM CAL ANALYSI'S - | NDI CATOR KEY
Bl URET REAGENT TEST
BENEDI CT" S SOLUTI ON
NI TRI C ACI D TEST
| ODI NE
BROAN PAPER BAG TEST
GLUCCSE TEST STRI PS
pH PAPER
NI NHYDRI N TEST
BROMITHYMOL BLUE



Station F;

Any cell that is carrying on photosynthesis is also carrying on
respiration. On the average, if a plant is to grow, the photosynthesis
rate nmust exceed the rate of respiration by a factor of at |east three.

Exam ne the graph provided and answer the questions.

26. At what temperature is the compensation point reached in this
experiment?

27. At what temperature would you expect the growth to be most rapid?
Why?

28. Where in the plant cell would photosynthesis occur and at what
tenperature does it reach its peak rate for this plant?

29. Wiere in the plant cell would respiration occur and at what
tenperature does it reach it’s peak rate for this plant?

30. Certain foods such as apples are frequently stored under
refrigeration in a carbon dioxide rich atmosphere. How would this
help to keep the fruit fresh?

The following graph shows the effect of temperature on the rates of photosynthesis and respiration of one plant. The
temperature at which the two rates are equal is referred to as the compensation point and is not the same for all
plants.




Station G

Exam ne the di agram of agar cubes. Assune each cube represents the shape
of a particular cell.

31. What is the surface area of the 1.0 nmm cube?

32. What is the volune of the 1.0 mm cube?

33. Wiich cell would have the greatest surface area to volune ratio?
34. Wiich cell would probably have the sl owest netabolic rate? Wy?

35. How mght the shape of these cells be changed to allow for
greater size while maintaining a great surface area to vol une
rati o? Draw the cell shapes.
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Vol une of a cube = length x width x hei ght



Station H

Use the key of scientific processes to identify the correct procedure to
acconplish each of the follow ng tasks.

36. Separate a honobgenous m xture of cell organelles.

37. Produce a mcrograph of a m tochondrion.

38. Examine a print of a person’s chronosonmes to deternmine if the
chronosone nunber and size is correct.

39. Separating fragnents of DNA by size of fragnents.

40. Breaking up cells so the conponents can be separat ed.

Key:
A. gel electrophoresis

B. el ectron m croscopy
C. light m croscopy

D. centrifugation

E. pH neasurenent

F. spectrophotonetry
G karyotyping

H. fragnentation



SAMPLE TOURNAMENT SCHOCL NUMBER :

CELL BI OLOGY SCHOOL
STUDENT NAMES: (PLEASE PRI NT) RAW SCORE
1. Answer Key RANK.
2. PO NTS.

BE SURE TO | NCLUDE APPRCPRI ATE UNI TS W TH ALL ANSWERS! !

STATI ON A: STATI ON E:

1. _Osnosis 21. B, F

2. CD 22. A CH

3. B F 23. _E

4. B, F 24. D

5. C 25. |

STATI ON B: STATI ON F:

6. _I nterphase-A 26._35° C :
7. _Anaphase-D 27. _20-25° C Hi ghese pho/res ratio.
8._625 nmn. 28. _Chl oropl ast-25° C

9._ 448 nmn. 29. Mtochondria-23° C

10. _I nt er phase-reduced tinme 30. stops ripening process .

in nornal cell activities

STATI ON C: STATI ON G

11. A 31. SA=1.00mmt 1. Ot 6=6nmi

12. C 32. Vol =1. 0Omt 1. Onm* 1. Ommelnmi.
13. b 33. |

14. a-1ight nicroscope ?girb | V-1argest cell/smallest SAV
15. c-scanning electron mcroscope 35. any shape other than cube or
(3D sphere (e.q. oblonq).

STATI ON D STATI ON H:

16. D- Product gain enerqy 36. D

17. G Produce | oses enerqy 37. B

18. 3 38. G

19. 35-40° C 39. A

20. pH & tenp should be on X-axis, 40. H

rate on Y-axi s




