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Thinking Practice

. 1. Referto the figure to the right.
: a. What process is being shown in
this picture?

Mites

b. What type of organism are
these cells from? How do you
. know?
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c. Identify a numbered cell for ‘
each of the four major stages of

mitosis.
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d. In what stage are most of the cells in this image? What does this indicate about the amount of
time spent in each phase of the cell cycle? - . - )
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2. Paclitaxel is a chemotherap
disassembly of microtubules. } |
a. Which phase in the cell cycle is affected by Paclitaxel? How does this drug inhibit the growth of

.grug used to tréat a variety of caficers. Paclitaxel inhibits both assembly and

Y
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b. Paclitaxel affects not only cancer cells, but n?ma cells as well. Wolild the effects of Paclitaxel be
seen first in organs that have quickly dividing cells (like the intestine and hair follicles) or in organs 0
that have slow or nondividing cells (like muscles and the nervous system). Justify your reasoning. ﬁn@xjﬁ
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3. Two students debate about proteins : \ok il 4
that regulate the cell cycle. One
argues that MPF triggers the
production of cyclin, while the other
argues that cyclin triggers the
production of MPF,
a. Based on the figure to the
right, which statement is
correct and why?
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b. Propose a possible function of MPF, based on when it is produced in the cell cycle. rCAChes |
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4. You have performed a dlhybrld cross of plants and got the following data: 206 purple tall, 65 white tall, 83

purple short, 30 white short. Perform a chi-square analysis to test the null hypothesis that purple coloring
is dominant to white and tall height is dominant to short height.
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5. Aspace probe discovers a-planét inhabited by creatures that reproduce with the same hereditary patterns
seen in humans. Three of the phenotypic characteristics of these creatures are: height, antennae, and nose

morphology. E

arth scientists were able to do some controlied breeding experiments with these organisms,

(100 malesland{100 femaleg were used in the experiments and the results of a number of crosses are
shown below. Review this information and use it answer the questions that follow.

) tall creatures were crossed with true breeding short creatures. ALL of

Cross |: True-breeding (homozygous |
the F1fyere tall>The F1 creatures were crossed and the following data was obtained.

R

F2 Phenotype Male Female
Tall 2575 2625
Short 1425 1375

Cross I1: True breeding creatures WITH antennae are crossed with true-breeding creatures WITHOUT
antennae. WLL of the F1 had antennae) The F1 creatures were crossed and the following data was

obtained.
F2 Phenotype Male
WITH antennae 3125
WITHOUT antennae 875

Cross 1I: Creatures that are true breeding for upturned snou

_snouts. ALL of the F1 offspring had{upturne’d snouté.‘ﬁ‘he Flc

was obtained.

F2 Phenotype Male
Upturned Snout 1750
Down Turned shout 1750

Cross IV: True breeding‘tafl, with antennae
antennae creatures. ALL of the F1 offsgring werelftall, with ant¢

creatures were cro!
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- o weore crossed with

@ing short\without antennae'creatures. The F2 data is in the table below.

F2 Phenotype Male Female
Tall, WITH anterinae 2360 2220
Tall, WITHOUT antennae 220 2an %l@
Short, WITH antennae 260 ) ‘ Al ©
Short, WITHOUT antennae | 2240 U e el
Az ~elp oh
a. What conclusions can be drawn fromcrossfand!l? E. : s _
conclusions (Hint! You might need to do a chi square ¢ \c{(—:ﬂ/y’ﬁﬂ {_"3
b. What conclusions can be drawn from cross I1? Explail SW&&@ }-@Q "—]'Q‘
{Hint! You might need to do a chi square analysistosu  * .
‘ N s
CUNSNEY
: . (gt
¢. What conclusions can be drawn from cross IV? Explain ek
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Question 3 {(continued)

(a} What conclusions can be drawn from cross [ and crogs II? Explain how the data support your
conclusions for each cross. (4 points maximum)

Conclusion for cross 1
(1 point maximum)

Possible explanations for cross 1
{1 point maximum}

e Bronze dominant/red recessive
e Autosomal (non-sex-linked)

Ali ¥, /heterozygotes express dominant trait
{hronze).

F, shows 3:1 ratic

{bronze:red/dominant recessive),

Equal distribution of ¥, phenotypes for both
genders.

Conclusion for cross II
{1 point maximum)

Possible explanations for cross I
{1 point maximum)

+ Stunted dominant/normal recessive
e  Autosomal (non-sex-linked)

Al F, /heterozygotes express dominant {rait
{stunted).

F, shows 3:1 ratic
{stunted:normal/dominant:recessive).
Eiqual distribution of F, phenotypes for both
genders.

(b} What conclugions can be drawn from the data from crogg 17 Explain how the data support your

conclusions. (4 points maximum)

Conclusion for cross III
(1 point per bullet; 2 points maximum)

{1 point per bullet; 2 points maximum)

Explanation for cross III

e (Genes linked
s (rossing over

o  (enes 10 map units apart

L]

Not a 1:1:11 ratio (as predicted by
independent assortment).

Not a 1.1 ratio/two recombinant
phenotypes (unexpected.

Frequency of recombinant phenotypes
was 10 percent (setup equation
OK}/parental phenotypes
(brongze/stunted and red/normal) are
represented in 90 percent of offgpring.
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Question 3 (continued)

() Identify and discuss TWO different factors that would affect whether the island's fly population is in
Hardy-Weinberg equilibrium for the traits above. (4 points maximum)

: Identification Discussion of effect
| {1 point per bullet; 2 points maximum) {1 point per hullet; 2 points maximum)
| e Large population e Minimized genetic drift.

o HRandom mating s No gene pool change due to mate

: preferences.
'5; e No mutation o Nonew alleles in population.

f s Noimmigration/emigration/ s  No gene pool change by addition/loss

migration (no gene flow) - of alleles.
s No natural selection e No alleles favored or digfavored by
environment.
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Question 3

A new species of fly was discovered on an island in the South Pacific. Several different crosses
were performed, each using 100 fernales and 100 males. The phenotypes of the parents and the
resulting offspring were recorded.

Cross I True-breeding bronze-eyed males were crossed with true-bresding red-eyed fomales. All
the F| offspring had bronze eyes. F, flies were crossed, and the data for the resulting F, flies are
given in the table below.

F, Phenotype Male Female
Bronze eyes 3,720 3,800
Red eyes 1,260 1,320

Cross II: True-breeding normal-winged males were crossed with true-breeding stunted-winged
females. All the I, offspring had stunted wings. I, flies were crossed, and the data for the
resulting I, flies are given in the tabie below.

¥, Phenotype Male Female
Normal wings 1,160 1,320
Stunted wings 3,600 3,820

Cross III: True-breeding bronze-eyed, stunted-winged males were crossed with true-breeding red-
eyed, normal-winged females. All the F, offspring had bronze eyes and stunted wings. The I, flies

were crossed with true-breeding red-eyed, normal-winged flies, and the results are shown in the
table below.

Phenotype Male Female

Bronze eyes, stunted wings 2,360 2,220

Bronze eyes, normal wings 220 300

Red eyes, stunted wings 260 220

Red eyes, normal wings 2,240 2,180
© 2010 The College Board.

Visit the College Board on the Web: www.collegeboard.com.



