Lab 1-7

Name Date

THE DeapLy PieNic
A Lab on Deductive Reasoning

Objective
You will use deductive reasoning to decide who committed the murder.

Background Information

Centerville police discovered the body of a 36-year-old white male (later identified as Gaven
Brooks) in an open field of daisies about five miles outside of town. Mr. Brooks’s body was dis-
covered at 10:02 eM. Friday night, October 11. He was found lying face up on a yellow, queen-

size sheet. According to autopsy reports, one fatal gunshot to the back of the head ended Mr.
Brookss life. Scientists estimate that death occurred at about 7:45 pm.

As investigators scanned the crime scene, they made the following notes:
¢ Paper plates filled with partially eaten fried chicken, potato salad, and chocolate cake
were located near Mr. Brooks's body.

An open bottle of red wine and two partially-filled glasses of wine were found next to
the yellow sheet.

¢ One of the wine glasses had a smudge of red lipstick on the rim.
+ A recently smoked cigarette butt was found near the sheet.

¢ Footprints from the road to the field were those of a male, size 10, and a female, size 5.
The only footprints from the field back to the road were those of a female, size 5.

Car tracks of the same wheel base and tread pattern as Mr. Brooks's automobile were
found at the road. The car was not found at the scene.

Later that evening Mr. Brooks’s car was found abandoned in an empty parking lot in
downtime Centerville.

Investigators believe that a female friend of Mr. Brooks was responsible for his demise. After
questioning family and friends, it was discovered that the deceased had frequent social outings

with six women who live in or near Centerville. The women’s names are Rita, Lauren, Gail,
Janice, Elaine, and Peggy.

In today’s lab you will answer these questions: Who was responsible for the murder? What
events surrounded this murder?

Materials

Pencil
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Lab 1-7
(cont’d)

Procedure

1. After reading the Background Information, record some important pieces of information in
Data Table 1.

2. Read the special notes (given below) that the police gathered during their investigation.
Record this information in Data Table 2.

3. Special notes gathered by police investigation:
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Janice works full time as a cosmetologist.

Elaine and Gail are school teachers.

Peggy and Elaine live together in a two-bedroom apartment in downtown Centerville.
Gail lives in a nearby town called Jordan.

Rita lives in a country house about three miles to the west of Centerville.

Elaine and Janice are very petite women—they wear size 4 blue jeans.

Gail and Janice are nonsmokers.

Janice works part time as an aerobics instructor at a health club in Centerfield. She

teaches a 7:30 M. step aerobics class each Friday night and has not missed a class in two
years.

Peggy is deathly allergic to grapes.

Gail attends the aerobics class that Janice teaches. She has not missed a Friday night
class in nine months.

Lauren works at a chemical supply house.
Rita’s father owns a rifle range.

Lauren is allergic to all species of flowering plants.
Rita is a florist.

Janice and Elaine have never met.
Janice and Gail hate the color yellow.

Lauren played center for a semi-professional basketball team five years ago. She has red
hair and is 6-feet, 1-inch tall.

Postlab Questions

1. Who do you believe killed Mr. Brooks?







Lab 1-7
(cont’'d)

2. Cite key pieces of information that caused you to believe the other five women were inno-
cent.

3. What information helped you identify the murderer?
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4. On the back of this sheet, write a two-paragraph story that describes what you believe hap-
pened on the night of the murder. Explain how the couple got to the murder site, why they

went there, what happened while they were there, and how the murderer escaped. What do
you believe was her motive?
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Lab 1-7
(cont’d)

DATA TABLE 1

e Question Answer

Description of location where body was found

Approximate time and day of death

Weapon used to inflict: fatal wound

Description of any footprints, tire prints, lip
prints, etc., around the crime scene

© 1998 by The Center for Applied Research in Education

. T Description of objects found at or around the
B crime scene
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= Any other pieces of evidence that may help
solve this crime
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DATA TABLE 2

Lab 1-7
(cont'd)

Comments on
size of women

Occupation
and hobbies

City or
place she
lives

Medical
information

Miscellaneous
information

Elaine
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Interpreting a Bar Graph

~Turpwe LEIGI IjNORD CHECK

a graph on which the data are shown as bars of different lengths that
correspond to the numbers that they represent

diseases that affect the blood, blood vessels, or the heart

PROBLEM: What information can you learn from a bar graph?

The line graphs you constructed and interpreted in previous worksheets are good ways
of showing changes over a period of time of something that is measurable, such as the spread
of disease. You also learned how a double-line graph ean be used to compare two sets of
related data, such as the changes in life expectancy for males and females over the same
period of time.

Today, you will learn another way to display and interpret data in the form of a graph—a
bar graph. A bar graph is used to make comparisons among numbers of similar types of
information or data that have no effect on one another. The numbers making up this data
are used to determine the length of the bars on the graph.

PROCEDURES

1. On the graph that follows, what information do the labels provide at the base of the
graph?

2. Why is the information shown on the side of the graph important?

132




Interpreting a Bar Graph 133

Leading Causes of Death in
the United States in 1900

56
52

44
40
36
32
28
24
20
16
12

Percent of All Deaths

Pneumonia
jirculatorv
Cancer

seases

Tuberculosis

3. What was the major cause of death in 19007

4. Which of the four diseases shown on the graph caused the smallest percent
of deaths in 19007

5. What percent of all the deaths in 1900 were caused by diseases of the circulatory
system?

6. What percentage of all the deaths in 1900 were caused by just these four diseases?

7. The combined percent of deaths due to pneumonia and tuberculosis was
(Write the letter of the correct choice.)

a. about the same as the combined percent of deaths due to circulatory diseases
and cancer.

b. less than the combined percent of deaths due to circulatory diseases and cancer.

c. almost three times greater than the combined percent of deaths due to circula-
tory diseases and cancer.

d. about five times greater than the combined percent of deaths due to circulatory
diseases and cancer.

Y ot
TEST YOUR UNDERSTANDING iﬂﬁ

___ Use your understanding of bar graphs to interpret the following graph, which gives twe

—sets-of dataforeachitem. One set is the same as the data you have just studied—leading

AR



134 Mastering Basic Skills in Science

causes of death in 1900. The other set shows the percent of all deaths due to these causes in
2000. The key beneath the graph shows how to tell one set of data from the other.

Four Causes of Death in the United States
in 1900 and 2000

Percent of All Deaths
w
N

Pneumonia
Circulatory
Cancer

Tuberculosis
diseases

KEY:

- g

1900 2000

1. Of the four diseases shown, which disease caused the highest percent of deaths
in 20007

2. Of the four diseases, which disease caused the smallest percent of deaths in 20007

3. What percent of all deaths in 2000 were due to cancer?

4. Choose the phrase that best completes the statement of how the percent of all
deaths due to cancer compared in 1900 and 2000. Write the letter of the correct
choice in the answer space.

The percent of all deaths due to cancer was

a. about the same in 1900 and in 2000.

b. higher in 1900 than in 2000.

c. about f0u1 times hlgher in 2000 than in 1900.
ab ' eg-higher in 2000 than in 1900.

5. To summarize the data shown in the double-bar graph, compie
statement with one of the choices given below it.
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Since 1900, the percent of all deaths due to pneumonia and tuberculosis has
(Write the letter of the correct choice.)

a. stayed about the same while the percent of all deaths due to circulatory diseases
and cancer has increased.

b. decreased while the percent of all deaths due to circulatory diseases and cancer
has remained about the same.

c. decreased while the percent of all deaths due to circulatory diseases and cancer
has increased slightly.

d. decreased while the percent of all deaths due to circulatory diseases and cancer
has increased greatly.

GOING FURTHER @

6. The amount of energy provided by coal throughout the world each year is
7*“%@%&@&&5%5-@&@&@&&@4&&@13&@

v ovag

worldwide. About 600 quads were consumed in 2000. Energy from coal will

probably rise to 1,200 quads in the year 2050 and to 2,300 quads by 2100. Would you
use a linegraph or bar graph to diagram this data? Why?

7. Studies of people who smoke cigarettes have shown that the risk of developing lung
cancer is 59% for those who continue to smoke, 47% for those who are seriously
attempting to stop smoking, and 356% for those who have successfully quit. Would
you use a line graph or a bar graph to diagram this data? Why?

8. Why are both line graphs and bar graphs useful tools in science?

TUrano |E lbf
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Constructing a Bar Graph

WORD CHECK

R

the human population

the contamination of the air especially with waste materials produced by

area (locality)

University scientists have issued areport based onresearch of average homes in six cities.
The homes were studied to find out whether air pollution was worse indoors or outdoors.
In your work today, you will be assembling the report’s data into tables. You will then

use this information to construct bar graphs.

PROCEDURES

Your first set of data concerns air pollution inside the homes in these cities. Particles
from dusting, cooking, and smoking pollute 20% of the air inside homes in city P. For city T,
the figure is 22%; city K is 48%; city W is 28%; city St is 44%, and city S is 40%. Use this

information to complete the data table.

PROBLEM: How can you design a bar graph from data?

136
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8. More and more local and state governments are passing laws to restrict indoor
smoking in public places. Why may such laws be important to all people who live (
or work in such areas?
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_ ‘ Using Graphing Skills Turano LE ol
. introduction

Recorded data can be plotted on a graph. A graph is a pictorial
representation of information recorded in a data table. It is used to
show a relationship between two or more different factors. Two
common types of graphs are line graphs and bar graphs.

In this investigation, you will interpret and construct a bar graph
and a line graph.

Problem

How do you correctly interpret and construct a line graph and a
bar graph?

Pre-Lab Discussion

Read the entire investigation. Then, work with a partner to answer the
following questions.

1. Would a line graph or a bar graph be better for showing the number
of birds of each color in a population?

2. How could you plot more than one responding variable on a
line graph?

3. Where do you place the manipulated variable on a line graph?

. Which type of graph would you use to show comparisons? Explain
your reason.

. Why is it important to have all parts of a graph clearly labeled
and drawn?

Procedure Line Graph

Part A. Interpreting Graphs

1. The type of graph that best shows the relationship
~ between two variables is the line graph. A line
graph has one or more lines connecting a series
of points. See Figure 1. Along the horizontal axis,
or x-axis, you will find the manipulated variable
in the experiment. Along the vertical axis or y-axis,
you will find the responding variable.

© Prentice-Hall Inc
© Prentice-Hall, Inc.

Numerical scale

S

4 Numerical scale

Figure 1
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2. Use the line graph in Figure 2 to answer questions a through f
below.

Which plant grew the tallest? ‘

o oW

. How many plants grew to be at least 6 cm tall?
Which plant grew the fastest in the first five days?
. Which line represents plant 2?

o 0

®

After 10 days, how much had plant 3 grown?
How long did it take for plant 1 to grow 6 cm?

—

Growth of Plants
12

10

[

E

k=]

=

=

o .

]
Plant 1
Plant2 --ceuunaanas
Plant3 —————

5 10 15 20 25
Time (Days)
Figure 2 ’
3. A bar graph is another way of showing Bar Graph

relationships between variables. A bar
graph also contains an x-axis and a y-axis.
But instead of points, a bar graph uses a
series of columns to display data. See
Figure 3. On some bar graphs, the x-axis
has labels rather than a numerical scale.

This type of bar graph is used only to show
comparisons.

Numerical scale

>

Numerical scale

Figure 3
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Name Class

Date

4. Use the bar graph in Figure 4 to answer questions a through e
below.

. a. Atbirth, what is the average number of red blood cells per
v mm”’ of blood?

What appears to happen to the number of red blood cells
between birth and 2 months?

c. What happens to the number of red blood cells between the
ages of 6 and 8 years?

Between what ages is a human likely to have 4.6 million red
blood cells?

e. After 14 years of age, do males or females have a higher red
- blood cell count?

Red Blood Cell Count During Human Growth

5.7
i, 56
55
5.4
5.3
5.2
5.1
5.0
49
48
47 R _— 2
45 4 : e s{
0 Lt s el R B ol

Bith2 4 6 8 10 12 2 4 6 8 10 12 14 14+
(M) (F) |

Average RBC count (million/mm? of blood)

~ L
Months Years

Time
Figure 4
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Part B. Constructing Graphs

1. When plotting data on a graph, you must decide which variable to
place along the x-axis and which variable to place along the y-axis.
Label the axes of your graph accordingly. Then you must decide on
the scale of each axis; that is, how much each unit along the axis
represents. Scales should be chosen to make the graph as large as
possible within the limits of the paper and still include the largest
item of data. If the scale unit is too large, your graph will be
cramped into a small area and will be hard to read and interpret. If
the scale unit is too small, the graph will run off the paper. Scale
units should also be selected for ease of locating points on the
graph. Multiples of 1, 2, 5, or 10 are easiest to work with.

. Use the information recorded in Data Table 1 to construct a line
graph on the grid provided below. You should label each axis, mark
an appropriate scale on each axis, plot the data, connect the points,

and give your graph a title.
Data Table 1

Temperature Breathing Rate
("C) (per minute)
10 15
15 25
18 30
20 38
23 60
25 57
21 25

Breathing Rate of the Freshwater Sunfish

1]

1
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3. Use the information recorded in Data Table 2 to construct a bar graph
on the grid provided below. You should label each axis, mark an
appropriate scale on each axis, plot the data, darken the columns of
the graph, and give your graph a title.

Data Table 2

Month Jan.| Feb. | Mar.| April| May | June| July | Aug.|Sept.| Oct. | Nov.| Dec.

Rainfall (mL) 5 | 21 28 | 24 | 16 8 2 1 2 3 51 10

Average Rainfall in Willamette Valley

«

Analysis and Conclusions

1. Comparing and Contrasting How is a graph similar to a data table?

2. Comparing and Contrasting How is a line graph different from a
bar graph?

Nan 2 i _ (lass  Date

3. Using Graphs Does a steep curve on a line graph indicate a rapid
or slow rate of chunge?

Tuwo LE L]
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4. Using Graphs You are conducting an experiment to measure the
gain in mass of a young mouse over a ten-week period. In
constructing a graph to represent your data, which variable should
you place along the x-axis and which variable should you place
along the y-axis? Explain your answer.

5. Using Graphs What is an advantage of using multiple lines in a
line graph? (See Figure 2.)

Going Further

A circle graph (sometimes called a “pie chart”) is a convenient way to
show the relative sizes of the parts that together form a whole body of
data. Look through magazines and newspapers to find examples of
circle graphs. Construct a chart listing the similarities and differences
between circle graphs, line graphs, and bar graphs.

54 Biology Laboratory Manual B/ Laboratory Skills
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Name:
Class: Lab Minutes: Teacher:

Date Completed:

Graphing Activities

This lab was created by Mr. Buckley from Edward Knox High School. Credit is given for this original activity to Mr. Buckley

Introduction

Graphing is used by scientists to display the data that is collected during a controlled experiment.
A line graph must be constructed to accurately depict the data collected. An incorrect graph often
leads to the acceptance of an incorrect hypothesis or detract from the acceptance of a correct hypothesis.

The graph should contain 5 major parts: the title, the independent variable, the dependent variable,
the scales for each variable, and a legend.

1)

2.)

3)

4.)

5.)

The title: this shows what the graph is about. Reading the title should give the reader
an idea about the graph. It should be a concise statement placed above the graph.

The Independent Variable: this is the variable (part of the experiment that changes) that

can be controlled or manipulated by the experimenter. This variable should be placed on the
horizontal or x-axis.

The Dependent Variable: this is the variable directly affected by the independent variable.

It is the result of what happens because of the independent variable. This variable is placed
on the y or vertical axis.

The Scales for each Variable: In constructing a graph, one needs to know where to plot

the points representing the data. In order to do this a scale must be employed that will include
all the data points. Each block should have a consistent amount or increment on a particular
axis. While the scale should allow as much of the graph to be taken up as possible, it is not

a good idea to set up a scale that is hard to manage. For example, multiples of 5, 10, etc.

are good, while multiples such as 1.22 are not! Your scale must be plotted on the amount

of graph space available, and will be dictated by the data points.

The Legend: this is a short descriptive narrative concerning the graph's data. It should be short
and to the point and placed directly under the graph.



Graphing Activity # 1

1. Use the data in the table below to complete the graph provided. Remember to title your

graph, label the axes properly when setting up your scale, make a key, and to write a legend
for your graph when completed.

| ’ Number of bubbles/min  |[Number of Bubbles/min
‘Depth in meters

| Plant A [Plant B

2 29 21

5 136 127

10 45 140

e L e % . |
25 20 134

30 10 20







Legend:

Answer the following questions based on the graph above you just completed.

| ¥

2.

-

‘What is the independent variable?

Why is this the independent variable?

What is the dependent variable?

‘Why is this the dependent variable?

Use one or more complete sentences to state a conclusion about the data in graph # 1.




Graphing Activity # 2

Diabetes is a disease affecting the insulin producing glands of the pancreas. If there is not enough
insulin being produced by the cells, the amount of glucose in the blood will remain high. A blood
glucose level above 140 for an extended period of time is not considered normal. This disease, if not
brought under control, will lead to severe complications and even death.

1. Use the data in the table below to complete the graph provided. Remember to title your

graph, label the axes properly when setting up your scale, make a key, and to write a legend
for your graph when completed.

1

Time After Eating (hrs. Glucose Level in mlliter of Glucose Level in mi/liter of

Iblood in person A iblood in person B
0.5 170 B 180 T
s b o5 |
.5 1140 230
2 135 245
s a0~ 235
3 135 - 225

= S s S : e
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Name:

Period: Date:
Lab 6 — Data Collection and Graphing

Lab Minutes = 60

I. ORGANIZING A DATA TABLE: Every lab investigation involves observations that must be
recorded for later study and interpretation. The recorded observations of an investigation are called data.
Data is very often recorded in a data table. A data table usually has labeled columns and rows for various
items of data that the investigation is expected to produce. Data in a scientific investigation often

consists of numerical results or measurements. When measurements are to be recorded the data table
must state the unit of measurement such as cm., ml., or g.

Organize the following information into the data table: A student was working on an investigation to
measure the relative activity of an enzyme at various pH values. She collected the following data:

pH 2, enzyme activity 10; pH 8, enzyme activity 50;
pH 12, enzyme activity 10; pH 4, enzyme activity 20;
pH 6, enzyme activity 40; pH 10, enzyme activity 40,

Make sure you follow these directions:
(a) label each column with an appropriate heading.
(b) complete the two columns in the data table so that the pH values are increasing.

Il CONSTRUCTING A LINE GRAPH: :

Experiments are an important part of the everyday work of the scientist. As we have seen, one
step in the scientific method is the collection of data while another step is the interpretation or
understanding of this data. Sometimes, it is a help to scientists and us to make a graph to picture results.

A graph can help us to see and understand difficult results in a simpler manner. A graph isa

picture that relates two different things. The type of graph that best shows the relationship between two
variables is a line graph.

Vocabulary:
1. Title: depicts what the graph is about. By reading the title, the reader should get an idea
about the graph. It should be placed above the graph.
2. The Independent Variable: The variable that can be controlled by the experimenter. It

usually includes time (dates, minutes, hours), depth (feet, Meters) temperature. This
variable is placed on the X axis (horizontal axis).




3. The Dependent Variable: Variable directly affected by independent variable. Example:
How many O,bubbles are dependent on the water depth? This variable is placed on the
Y axis (vertical axis).

4. The Legend: short descriptive narrative concerning the graph’s data. Short, concise and

placed under the graph. Could contain the colors, numbers or shapes used to represent
figures in the graph.

When plotting data on the line graph, you must first decide which variable is the independent and
which is the dependent. You then label the axis of your graph accordingly. Then you must decide on the
scale of each axis, that is, how much each unit along the axis will represent. Scales should be chosen to
make the graph as large as possible within the limits of the paper and still include the largest item of data.

Graph #1 - Growth Rate Data

Have you ever glanced at the family photo album and considered the developmental changes your
body has undergone? If so you have probability wondered what biological event triggered these

transformations. Chemical messengers within your body dictated these changes. In this activity you will
analyze the relationship between age and human growth.

1. Using graph paper, prepare a grid for graphing the data in the table shown below.
2 Use a solid line to make a graph that compares height to age for human males.
3. Use a dotted line to make a line graph that compares height to age for human
females.
Age Height in cm
Male Female

5 109 109

7 119 119

9 133 133

11 138 145

13 157 160

15 169 162

17 177 162

19 S 163

[£]



Answer the following questions referring to the graph you just completed.

L. Use the data to explain whether humans grow at a continuous rate or in spurts.

N

Explain how the growth pattern in males differs from that of females.

. What evidence suggests that sex hormones might play a role in growth patterns.

(OB}

4. How does a graph make interpreting the data easier?

(B



Graph #2 - Peppered Moth Survey

Industrial melanism is the term used to describe the adaptations of an organism in response to a

type of industrial pollution. One example of rapid industrial melanism occurred in the peppered moth,
Biston betularia, in the area of Manchester , England, from 1845 to 1890.

Before the Industrial Revolution, the trees in the forest around Manchester were light
grayish green due to the presence of lichens on their trunks. Peppered moths, which live in the
area, were colored with light and dark spots. Their coloring serves protective camouflage against
predators, especially birds. As the Industrial Revolution progressed, the trees became covered

with soot, turning the trunks dark. Over a period of 45 years, a change in the peppered moths took
place.

Table A. Contains data from a 10 year study of two varieties of the same species of peppered

moth.The numbers represent moths captured in each of 10 consecutive years. The traps were
located in the same area each year.

Year Light moths Dark moths
2 537 112
3 484 198
4 392 210
5 246 280
6 ] 225 356
7 193 412
8 146 503
9 84 594
10 56 638

Using the data provided in Table A, construct a line graph. Label the axes with the year of
the study on the x-axis and the number of moths captured on the y-axis. Use different colored

pencils ( or a selid or dotted line) to indicate each of the two color variations of the moths. Be sure
to include a key on your graph.



Answer the following questions referring to the graph on the peppered moth.

1. What preys on the peppered moth?

2. If the bark of the trees is dark and the moths that rest there are light, what might happen to the
moths?

3. Which variety of moth increased over the 10 year period?

4. Using the data on the graph, draw a conclusion concerning the population of peppered moths in
the sampled area of England. .

,-'jritical Thinking (Answer aon separate paper and attach.)
Explain the reason for the increase in the number of dark colored moths.
What means could be used to return the environment of the peppered moth (o its original state?






Name:

Period: Date:
Lab 6 —- Data Collection and Graphing

Lab Minutes = 60

I. ORGANIZING A DATA TABLE: Every lab investigation involves observations that must be
recorded for later study and interpretation. The recorded observations of an investigation are called data.
Data is very often recorded in a data table. A data table usually has labeled columns and rows for various
items of data that the investigation is expected to produce. Data in a scientific investigation often

consists of numerical results or measurements. When measurements are to be recorded the data table
must state the unit of measurement such as cm., ml., or g.

Organize the following information into the data table: A student was working on an investigation to
measure the relative activity of an enzyme at various pH values. She collected the following data:

pH 2, enzyme activity 10; pH 8, enzyme activity 50;
pH 12, enzyme activity 10; pH 4, enzyme activity 20;
pH 6, enzyme activity 40; pH 10, enzyme activity 40;

Make sure you follow these directions:
(a) label each column with an appropriate heading.
(b) complete the two columns in the data table so that the pH values are increasing.

I1. CONSTRUCTING A LINE GRAPH: :

' Experiments are an important part of the everyday work of the scientist. As we have seen, one
step in the scientific method is the collection of data while another step is the interpretation or
understanding of this data. Sometimes, it is a help to scientists and us to make a graph to picture results.

A graph can help us to see and understand difficult results in a simpler manner. A graph is a

picture that relates two different things. The type of graph that best shows the relationship between two
variables is a line graph.

Vocabulary:
1. Title: depicts what the graph is about. By reading the title, the reader should get an idea
about the graph. It should be placed above the graph.
2. The Independent Variable: The variable that can be controlled by the experimenter. It

usually includes time (dates, minutes, hours), depth (feet, Meters) temperature. This
variable is placed on the X axis (horizontal axis).




3. The Dependent Variable: Variable directly affected by independent variable. Example:
How many O, bubbles are dependent on the water depth? This variable is placed on the
Y axis (vertical axis).

4. The Legend: short descriptive narrative concerning the graph’s data. Short, concise and

placed under the graph. Could contain the colors, numbers or shapes used to represent
figures in the graph.

When plotting data on the line graph, you must first decide which variable is the independent and
which is the dependent. You then label the axis of your graph accordingly. Then you must decide on the
scale of each axis, that is, how much each unit along the axis will represent. Scales should be chosen to
make the graph as large as possible within the limits of the paper and still include the largest item of data.

Graph #1 - Growth Rate Data

Have you ever glanced at the family photo album and considered the developmental changes your
body has undergone? If so you have probability wondered what biological event triggered these

transformations. Chemical messengers within your body dictated these changes. In this activity you will
analyze the relationship between age and human growth.

1. Using graph paper, prepare a grid for graphing the data in the table shown below.
2. Use a solid line to make a graph that compares height to age for human males.
3. Use a dotted line to make a line graph that compares height to age for human
females.
Age Height in cm
Male Female

5 109 109

7 119 119

9 133 133

11 138 145

13 157 160

) 15 169 162
17 177 162
19 177 163

e



Answer the following questions referring to the graph you just completed.

| 8 Use the data to explain whether humans grow at a continuous rate or in spurts.

o Explain how the growth pattern in males differs from that of females.

3. What evidence suggests that sex hormones might play a role in growth patterns.

4. How does a graph make interpreting the data easier?

tad



Graph #2 - Peppered Moth Survey

Industrial melanism is the term used to describe the adaptations of an organism in response to a

type of industrial pollution. One example of rapid industrial melanism occurred in the peppered moth,
Biston betularia, in the area of Manchester , England, from 1845 to 1890.

Before the Industrial Revolution, the trees in the forest around Manchester were light
grayish green due to the presence of lichens on their trunks. Peppered moths, which live in the
area, were colored with light and dark spots. Their coloring serves protective camouflage against
predators, especially birds. As the Industrial Revolution progressed, the trees became covered

with soot, turning the trunks dark. Over a period of 45 years, a change in the peppered moths took
place.

Table A. Contains data from a 10 year study of two varieties of the same species of peppered

moth.The numbers represent moths captured in each of 10 consecutive years. The traps were
located in the same area each year.

Year Light moths Dark moths
2 537 112
3 484 198
4 393 10 210
5 246 280
6 =i 225 356
T 193 412
8 146 503
9 84 594
10 56 638

Using the data provided in Table A, construct a line graph. Label the axes with the year of
the study on the x-axis and the number of moths captured on the y-axis. Use different colored

pencils ( or a solid or dotted line) to indicate each of the two color variations of the moths. Be sure
to include a key on your graph.



Answer the following questions referring to the graph on the peppered moth.

1. What preys on the peppered moth?

2. If the bark of the trees is dark and the moths that rest there are light, what might happen to the
moths?

3. Which variety of moth increased over the 10 year period?

4. Using the data on the graph, draw a conclusion (,oncermng the population of peppered moths in
the sampled area of England.

Critical Thinking (Answer on separate paper and attach.)
.-xplain the reason for the increase in the number of dark colored moths.
What means could be used to return the environment of the peppered moth to its original state?

L5






Lead Jldpliilg dna Keading Activity Page 1 of 4

Practice Questions - Graphing and Reading Interpretation

Student Name

The following information was obtained from a graphing tutorial at Florida International
University.  The dafa used in this exercise was posted on this website from a database from a

long-term study that is open to the public. The database was created and maintained by the
Coalition For Children's Health (CCH).

The data presented in this table is from a long term study conducted by the Coalition for
Children's Health. It compares IQ as measured for 8 different first grade children by the

Standardized Stanford-Binet IQ test with the amount of lead in each child's blood in micrograms
per deciliter.

Lead Level and IQ Relationship of Some First Grade Children:

Child micrograms per deciliter Measured IQ
of lead in blood
1 2 120
2 5 108
3 2, 100
4 15 93
5 19 92
6 27 87
7 33 79
8 46 75

Using the information in the data table, construct a line graph on the grid provided on the next
page, following the directions below.

1. Mark an appropriate scale on each axis.

2. Plot the data for lead levels and IQ from your data table. Surround each point
with a small circle and connect the points.

P

Example: (}_@/E)

3. Provide an appropriate title for this graph.

http://www ekcsk12.org/faculty/jbuckley/lelab/leadgraphingandreadingactivity.htm 12/14/2009






Lead uraphing and Reading Activity Page 3 of 4

Researchers have recently determined that children scored better in intelligence tests after the
amount of lead in their blood was reduced. This study offers hope that the effects of lead
poisoning can be reversed. Lead poisoning can cause mental retardation, learning disabilities,
stunted growth, hearing loss, and behavior problems. Scientists estimate that at least 3 million
children in the United States have lead concentrations above the danger level of 10 micrograms
per deciliter blood. Researchers found an average increase of one point on an index scale for
intelligence for every decrease of 3 micrograms per deciliter blood concentration.

Lead has been used in paint and in jewelry, because it makes the paint apply more smoothly and
lends itself to shiny, inexpensive jewelry. Inolder automobile engines, lead was added in the
form of tefraethyl lead to keep the engines running more smoothly so they would not "knock". A
common source of lead poisoning therefore is peeling or chipping paint in buildings constructed
before 1960. Also, soil near heavily traveled roads may have been contaminated by the exhaust
from older cars burning leaded gasoline. In a recent related study, another group of researchers
concluded that removing lead contaminated soil does not reduce blood lead levels enough to
justify its cost. The children in the study began with blood levels 7 to 24 micrograms per
deciliter. Replacing the lead contaminated soil resulted in a reduction in blood lead levels of 0.8 to
1.6 micrograms per deciliter in 152 children under the age of 4. These studies are not conclusive.

Results indicate a need for further studies to determine if reducing environmental lead levels will
significantly reduce lead levels in the blood.

7. Besides learning disabilities, list three problems lead poisoning can cause
in children:

8. State two things which can be done to reduce the amount of lead exposure
some children must face.

9. Atradeoff is when something occurs or is used, because it has good effects, even though it
has bad effects.

Describe an example of a trade-off discussed in the reading passage.

http://www.ckcsk12.org/faculty/jbuckley/lelab/leadgraphingandreadingactivity htm 12/14/2009
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Name:
Ms. Diecidue

Class:
Homework

Base vour answers to questions 46 through 50 on the information and data table below
and on vour knowledge of biclogy.

The effect of temperature on the action of pepsin. a protein-digesting
enzvme present in stomach fluid, was tested. In this investigation.
20 milliliters of stomach fluid and 10 grams of protein were placed in
each of five test tubes. The tubes were then kept at different tempera-
tures. After 24 hours, the contents of each tube were tested to deter-

mine the amount of protein that had been digested. The results are
shown in the table below.

Protein Digestion at Different Temperatures

Tube # Temperature Al!lbl.ll\t of Protein
(°C) Digested (grams)
1 5 0.5
2 10 10
3 20 4.0 .
4 37 9.5
b 85 0.0

Identify:

The Experimental Group:

The Control Group:

Three Factors that should remain constant:
M

2
3)

Independent Variable:

Dependent Variable:
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Name: Date Completed:

Class: ) Lab Minutes: Teacher: i

Dichotomous Key Laboratory

*This lab was moditied from an activity at biologycomer.com. Credit for this original idea from this site.

Introduction

A dichotomous key is a tool that allows the user to determine the identity of items in the
natural world, such as trees, wildflowers, mammals, reptiles, rocks, and fish. Keys consist
of a series of choices that lead the user to the correct name of a given item.

"Dichotomous" means "divided into two parts". Iherefore, dichotomous keys always
y
give two choices in each step.

» Im comstructing keys, keep the following in mind:

« Use constant characteristics rather than variable ones.

» Use measurements rather than terms like "large" and "small".

« Use characteristics that are generally available to the user of the key rather than
seasonal characteristics or those seen only in the field.

» Make the choice a positive one - something "is" instead of "is not".

« If possible, start both choices of a pair with the same word.

« Ifpossible, start different pairs of choices with different words.

» Precede the descriptive terms with the name of the part to which they apply.

When using a key, keep the following in mind:

» Always read both choices, even if the first seems to be the logical one at first.

» Be sure you understand the meaning of the terms involved. Do Not Guess.

« When measurements are given, use a calibrated scale. Do Not Guess.

» Since living things are always somewhat variable, do not base your conclusion on
a single observation. Study several specimens to be sure your specimen is typical.

» [f the choice is not clear, for whatever reason, try both divisions. If you end up
with two possible answers, read descriptions of the two choices to help you
decide.

o Having arrived at an answer in a key, do not accept this as absolutely reliable.
Check a description of the organism to see if it agrees with the unknown
specimen. If not, an error has been

« Made somewhere, either in the key or in its use. The ultimate check of

identifications is a comparison of the unknown with an authentically named
“Type Specimen”.
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Dichotomous Key

1. Has pointed ears

.............................................. goto 3
Hag voutded 8ar8 v issmssismssiamissssviss goto 2

2. Hag 00 TL oo Kentuckyus
Bas 181 v s s R Dakotus

3. Ears point upward...........cccceeriieieeiiinieeniesneeens goto S
Ears point downward...........cccceevivriiiiennininineenns goto 4

4. Engages in waving behavior ........................ Dallus

Has Baloy Hilts on G818 coussimisismsmiiss Californtus

5. Engages in waving behavior ..........ccoevevvenen. WalaWala
Does not engage in waving behavior.................g0oto 6

6. Has hair on head

............................................... Beverlus
Has no hair on head (may have ear tufts) ........ goto 7
7P A BN oo st b s R Yorkio

Has no tail, aggressive
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Date:

Lab: Protein Chemistry
FUN WITH MILK & CHEESE!

Purpose:

The purpose of this experiment is to demonstrate the effect of pH and temperature on the
structure of proteins. This lab will also introduce the concept of denaturing proteins.

Background:

Most people think of milk as a liquid. Yes, it is a liquid, but milk is really a mixture of fat
and protein molecules in a watery solution.

A- we discussed in class, proteins are large organic molecules that are built as chain (or
p.  aer) of amino acids. The behavior and function of the protein is caused by the specific
amino acids that are linked together in the chain. These amino acids react with each other

and cause the protein chain to twist and fold up into large 3-D shape, forming a globular
protein.

The “R” groups (or side groups) of each amino acid can either be hydrophobic (water-
fearing) or hydrophilic (water-loving). When a section of the protein is made of hydrophobic
amino acids, it will cause that part of the protein to try to stay away from water. When a

section of the protein is made of hydrophilic amino acids, it will cause that part of the
protein to try to stay in water.

The protein molecules in milk, called caseins, are very hydrophobic. They try to get away
from the watery liquid of the milk, so they fold in on themselves a lot to hide from the
water. This folding makes the milk protein molecules into globules in the milk. You can'’t

see them because even though they are large molecules, they are still too small to see with
the human eye.

Because pH (the acidity of a liquid) and high temperature both disrupt chemical bonds,
they can affect how a molecule forms or how it behaves. This is especially true for proteins,

since how they are shaped directly controls how they function. When a protein loses its 3-
D shape and unravels back into a long chain, it is called “denaturing”.

<OoVer>
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[n th1s cxpenment we are investigating the effect of pH on protein structure.

Vinegar is a mild acid. It has a lower pH than water. An acid affects how the milk protein
molecules hold together. When you add a mild acid to milk, the hydrogen atoms (H+)
floating in the acid try to bond with parts of the amino acids in the milk protein globules.

They break some of the internal bonds that hold the milk protein in a 3-D shape and force
the protein to unravel back into a long chain.

All these long protein chains in the milk start to twist around each other trying to get away
from the watery part of the milk, like lots of loose string getting all tangled up. All the
proteins clump up and coagulate. You see this as milk curds, or cheese curds like in

cottage cheese. We will now investigate this by making our own cheese. You see cooking is
all about chemistry tool

Materials:
400-500 ml of whole milk
500 ml beaker

25-30 ml of vinegar (or lemon juice)
hot plate

stirring rod

ooopoo

Procedure:

1. Place milk in the beaker and warm on hot plate to approximately 37°C.

37°C is roughly body temperature, so the milk should be just warm to the touch

Add vinegar (or lemon juice) while stirring. Coagulation, or curdling, occurs quickly
3. Drain excess liquid. This is the whey.

You may let the curds sit in the filter (or cheese cloth) until well-drained, for a drier
cheese.

4. Make observations.

5. Taste your cheese! You may want to add to salt for extra flavor.

Hint: If the mixture does not coagulate quickly, add more vinegar or lemon juice. Heating
the mixture further mayv help as well.

Observations:



1e: <page 2>

Questions (answer in complete sentences):

1. What is the “building block” of a protein?

2. How are there so many proteins when there are only 20 “building blocks” to work
with?

How can proteins become “denatured”?

4. What effect does pH and temperature have on proteins?

<gover>



6. What happens in coagulation?

7. How did your cheese taste?




Name:
Date:

Period:
Cell POGIL

The Incredible Cell

Why?

It was in the year 1665 when Robert Hooke first coined the
term cell in his book Micrographia. Since then the field of cell biology
has exploded and has helped to develop virtually every other branch
of biology. Every single human as well as all other living things on
earth are made up of cells, and each has the ability to do all of the life

processes. How could something so small do all of these amazing
activities essential for life to exist?

Learning Objectives

Students will:

-identify cell organelles and the function of each
-identify diagrams of the cells and their organelles

-describe how each organelle carries out the life processes required by the cell
-explain the differences between plant/animal cells

Prerequisites
1. Life Processes.

Homeostasis is the ability to maintain a stable intemal environment even though the
external environment changes

Metabolism is the rate at which an organism performs all of the life processes

Nutrition is the process by which organisms take materials from their environment and o
chemically change them so they are usable by the body -

Transport is the process by which substances enter and leave the cell

Respiration is the process by which energy is released from food, with ATP being the
main form of biological energy

Synthesis involves creating'larger molecules from smaller building blocks

Assimilation involves taking molecules and using them as the building blocks for your
body (i.e. protein is tumned into muscle)

Growth is the process by which an organism increases in size
Excretion is the process by which an organism gets rid of waste

Reprodiiction is the process of having offspring

2. Cells are the basic unit of structure and function for all living things.




Vocabulary
Organelle
Cell wall
Nucleus
Cytoplasm
ER

Mitochondria

Ribosomes
Vacuole
Chloroplast

Model 1

Cell wall

Figure 1: Celi Organelles and Their Functions

Surrounds the cell, providing support and structure

Cell membrane

1. Acts as a semi-permeable barrier allowing only certain
things in or out of the cell

2. Acts as a mechanism for cellular communication

3. Separates the interior of the cell from the exterior
environment

Nucleus

DNA storage and maintenance, control center of the cell

Cytoplasm

Gel-like fluid in which many organelles, enzymes, and
dissolved nutrients are found

Endoplasmic Reticulum (ER)

Cellular storage and transport system

Mitochondria Aerobic Cellutar Respiration
Ribosome Protein production

Vacuole Storage and water balance
Chloroplast Photosynthesis

1.) Circle the type of cell you would find all of the structures above.

Prokaryote

Eukaryote

2.) What is the function of the nucleus?

3.) Mitochondria perform the life process of respiration in the cell. Based on your knowledge
of respiration, complete the chart for the mitochondria’s function within the cell.

"



4.) What form of energy does the mitochondria create?

5.) Ribosomes are responsible for the life process of synthesis. What do ribosomes
synthesize?

6.) What life process does the cell membrane perform?

7.) These structures found in eukaryotic cells are called organelles. The term organelle
literally means “little organ”. Why do you think these structures are called organelles?

8.) Which one of the above organelles do you think is the most important? Explain your
answer.




Model 2 Figure 2: Eukaryotic Animal Cell

plasma call

ribosomea
cytoplasm

sndoplasmic
ol Lig

nuckoug -

Ly

e mitochandria

ribogome lysosome

1) What is the name of the structure that surrounds the cell?

2.) In addition to the cytoplasm, where else do you find ribosomes?

3.) Knowing that ribosomes can be found on its surface, what substance is transported by the

endoplasmic reticulum?




4.) Lysosomes contain digestive enzymes, and very often fuse with food vacuoles. For which
life process is the lysosome responsible?

5.) Why do you think the nucleus has pores?

6.) On the cross section of the mitochondria, there seems to be many folds that increase its
surface area. Based on what you know about mitochondria, what do you think is an
advantage of the mitochondria having increased surface area?




Model 3 Figure 3: Comparison between Animal and Plant Cells

Ribosomes

Plagma :
Meambirane Q

Animal Ceill Plant Cell

1.) Name two organelles that are in the plant cell but not in the animal cell.

2.) What is the largest organelle in the plant cell?

3.) The chloroplasts of a plant cell perform a process in which they use light energy to put two
inorganic substances (CO2 and H20) together to make a more complex carbohydrate.

What life process does the chloroplast perform?

)
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4.) The cell also uses that carbohydrate (made during photosynthesis) to make ATP, which
organelle is responsible for this conversion?

5.) When you look at a plant that has not been watered in a while, it appears is limp and not
very rigid. The vacuole of plant cells is much larger than that of animal cells in order to
store water.

What do you think the vacuole will look like in plant cells that have not received enough
water? Explain.

6.) Notice the difference in external structure between the plant and animal cells. The box-like

structure of the plant cell results from the cell wall that surrounds it. Why do you think
plants cells have a cell wall and animal cells do not?




CXEICIDES
1.) The diagram below shows some of the specialized organelles in a single-celled organism.

Figure 4

A (contains food) O C (contains DNA)

(@)

B (contains liquid wastes) . D (contains receptors)

(a) Write the letter of one of the labeled organelles and state the name of that organelle.

() Explain how the function of the organelle you selected in part (a) assists in the
maintenance of homeostasis.

2) Figure 5
Set A Set B
Organelle 1 Ribosome Mitochondrion
Organelle 2 | Nucleus Cell membrane

(@) Select one set of organelles from the table above and record the letter of the set.

SET:

(b) Identify a cellular process that is accomplished by organelle 1 in the set you selected in
par: (a).

(c) Explain how the two organelles in the set you selected in part (a) interact to carry out the
cellular process you identified in part (b).




Problems

1.) If you were to think of the cell as a city, pick 3 organelles and discuss what buildings they would
be in the city? Explain your answer.

2.) There are many diseases that can result because of dysfunctional mitochondria. No matter
what the disease, however, the same tissues seem to be affected by these non functioning

mitochondria. Explain why brain, skeletal muscle, heart muscle and endocrine glands are
particularly susceptible to mitochondrial malfunction.

3.) One of the functions of smooth ER is to detoxify poisons like alcohol. In the liver cells of a
person that died of alcoholism, an extremely dense network of smooth ER was found.

Why do you think this was so? How can this finding explain why an alcoholic needs to
drink more to feel a buzz?
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Name

Period

Date

Using the websites providzd complete this web quest researchinu the cell organelles.

Organelle

Nucleus

Where found
(plant/animal/both)

What it does in the cell

Something that performs
the same function

Organelle

Nucleolus

Where found
(plant/animal/both)

What it does in the cell

Something that performs
the same function

Organelle

Cell Membrane

Where found
(plant/animal/both)

What it does in the cell

Something that performs
the same function

rOrganelle

Cytoplasm

Where found
(plant/animal/both)




What it does in the cell

Something that performs
the same function

Organelle

Ribosome

Where found
(plant/animal/both)

What it does in the cell

Something that performs
the same function

Organelle

Mitochondria

Where found
(plant/animal/both)

What it does in the cell

Something that performs
the same function

Organelle

Vacuole

Where found
(plant/animal/both)

What it does in the cell

Something that performs
the same function

Organelle

Golgi Body

Where found
| (planjr_/_qnimal/bofh_) -




| What it does in the cell

Something that performs
' the same function

Organelle

Rough ER

Where found
(plant/animal/both)

What it does in the cell

Something that performs
the same function

Organelle

Smooth ER

Where found
(plant/animal/both)

What it does in the cell

Something that performs
the same function

Organelle

Lysosome

Where found
(plant/animal/both)

What it does in the cell

Something that performs
the same function

Organelle

Cell Wall

Where found
(plant/animal/both)




What it does in the cell

Something that performs
the same function

Organelle

Chloroplast

Where found
(plant/animal/both)

What it does in the cell

Something that performs
the same function

p /\4,’(‘( VA
“Cu. t mind Ashley. After looking through a
microscope all day, anything large startles him.”
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Cell WEBQUEST: An interactive journey into the celll

Answer the following questions. You do not have to answer these questions in complete sentences, but your
answers should be complete with details and informationl

Go to: http://askabiologist.asu.edu/research/buildingblocks/ cellparts.htmi

1) How many different kinds of cells are in your body?

2) What parts of our bodies are made of dead cells?

Go to: hitp://www.wiley.com/legacy/ college/boyer/0470003790/animations/cell structure/cell structure htm

Click on "Animal Cell" Read the text and follow the directions. (Click on each organelle and read about what it
does)

3) Name and define 3 of the organelles that we are learning about.

a)

b)

c)

Click "continue" and answer the “Pop-up Questions." When you are finished, click on "Plant cell” and read the
text.

4) Which organelle in the plant cell would mainly help the cell take in water or get rid of water, just like the potato
did? This is also known as "osmosis.” How do you know that this organelle would help with that process?

5) Which organelle, if empty, would cause the plant to wilt? Why is this?

6) Name an organelle that you see in the plant cell that you did not see in the animal cell.

7) Why do you think an animal cell does not have the part that you name in #6?

o http://www.cellsalive.com/cells/cell model.htm and go to “Plant Cell" first.

o

Click around the plant cell and look/read about some other organelles. Then, click on the "Animal Cell.” Click on
the different parts and read about them.

8) Why is the rough endoplasmic reticulum so "rough?"

9) Think about your house, condo or apartment. What part of your home would be like the mitochondria of the cell?

http://www ellingtonpublicschools.org/emslibrary/cell_webquest.htm 9/28/2010
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Why?

Go to the left column of the page and click on “Cell Biolagy" and go to “How big?.." and click on “Start the
Animation”

10) How big is a blood cell? How does its size compare to Dust Mites, and then fo the E. coli bacteria?

6o to the left column of the page and click on “Mitosis." Watch this animation.

11) Which of the 8 characteristics of life is the cell doing here?

e Go back to

http://www.wiley.com/legacy/college/boyer/0470003790/animations/cell_structure/cell _structure htm and
click on "Construct a cell” First, construct an animal cell.

12) Name a part that does NOT BELONG in the animal cell (as you figured out during construction)

13) Construct the plant cell next. Name a part that DOES BELONG here but didn't belong in one of the other 2
cells.

e  Cell Disorders and Diseases... 6o to

http://www.umdf.org/site/c.otIVI7MMIqE/b.5692879/k.3851/What _is_Mitochondrial Disease.htm
14) How is a person's life affected by mitochondrial disease?

L

Go to http://www.pompe.com/patient/learning/pc_eng_pt |sds.asp

15) What organelle does "Pompe Disease" affect in the cell, and how does this disease affect someone's life?

"W
Gnmes and Activities... /C)k—z 7"%& QU’ £+ [ %‘t/ Coré& /

(4]
http://www.tvdsb.on.ca/westmin/science/sbidal/Cells/cellquiz.him and try this quiz!
http://www.cellsalive.com/puzzles/index.htm and try the word puzzles at the bottom of the page!
http://webinstituteforteachers.org/~halliepeskin/2003/activity3.html plant cell labeling
http://webinstituteforteachers.org/~halliepeskin/2003/activity4.html animal cell labeling
http://darwin.nmsu.edu/~molbio/cellgame/cellpin.himl animal cell labeling
http://darwin.nmsu.edu/~molbio/cellgame/CeliGamePlant.html plant cell labeling
o  http://science.nhmced.edu/BIOL/biolab/cell.htm animal cell labeling

http://www.ellingtonpublicschools.org/emslibrary/cell webquest.htm 9/28/2010



et Rt

Page 1 of 2

Name Block Date

cell WEBQUEST: An interactive journey into the celll

Answer the following questions. You do not have to answer these questions in complete sentences, but your
answers should be complete with details and informationl

Go to: http://askabiologist.asu.edu/research/buildingblocks/cellparts.html

1) How many different kinds of cells are in your body?

2) What parts of our bodies are made of dead cells?

Go to: http://www.wiley.com/legacy/college/boyer/0470003790/animations/cell_structure/cell structure.htm

o

Click on "Animal Cell" Read the text and follow the directions. (Click on each organelle and read about what it
does)

3) Name and define 3 of the organelles that we are learning about.

a)
b)

c)

Click "continue" and answer the "Pop-up Questions." When you are finished, click on "Plant cell” and read the
text.

4) Which organelle in the plant cell would mainly help the cell take in water or get rid of water, just like the potato
did? This is also known as "osmosis." How do you know that this organelle would help with that process?

5) Which organelle, if empty, would cause the plant to wilt? Why is this?

6) Name an organelle that you see in the plant cell that you did not see in the animal cell.

7) Why do you think an animal cell does not have the part that you name in #6?

s htip://www.cellsalive.com/cells/cell_model.htm and go to "Plant Cell” first.

@

Click around the plant cell and look/read about some other organelles. Then, click on the "Animal Cell." Click on
the different parts and read about them.

8) Why is the rough endoplasmic reticulum so "rough?”

~9) Think about your house, condo or apartment. What part of your home would be like the mitochondria of the cell?

http://www ellingtonpublicschools.org/emslibrary/cell_webquest.htm 9/28/2010
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Why?

Go to the left column of the page and click on "Cell Biology" and go to “How big?.." and click on "Start the
Animation"

10) How big is a blood cell? How does its size compare to Dust Mites, and then to the E. coli bacteria?

o

6o to the left column of the page and click on "Mitosis." Watch this animation

11) Which of the 8 characteristics of life is the cell doing here?

»  Go back to

http://www.wiley.com/legacy/ college/boyer/0470003790/animations/cell _structure/cell structure him and
click on “Construct a cell" First, construct an animal cell.

12) Name a part that does NOT BELONG in the animal cell (as you figured out during construction)

13) Construct the plant cell next. Name a part that DOES BELONG here but didn't belong in one of the other 2
cells.

o Cell Disorders and Diseases... Go to

http://www.umdf.org/site/c.otJVI7TMMIqE/b.5692879/k.3851/What is Mitochondrial Disease.htm
14) How is a person's life affected by mitochondrial disease?

°

Go to http://www.pompe.com/patient/learning/pc_eng pt Isds.asp

15) What organelle does "Pompe Disease" affect in the cell, and how does this disease affect someone's life?

Gnmes and Activities... /‘)kz 7LL’6 Ou’ A r/ ‘IL‘ZIL/S}O o a

hitp://www.tvdsb.on.ca/westmin/science/sbidal/Cells/cellquiz.htm and try this quiz!
http://www.cellsalive.com/puzzles/index.htm and try the word puzzles at the bottom of the page!
http://webinstituteforteachers.org/~halliepeskin/2003/activity3.html plant cell labeling
hitp://webinstituteforteachers.org/~halliepeskin/2003/activity4.himl animal cell labeling
http://darwin.nmsu.ec.1/~molbio/cellgame/cellpin.html animal cell labeling
http://darwin.nmsu.edu/~molbio/cellgame/CellGamePlant.html plant ceil labeling

o  http://science.nhmccd.edu/BIOL/biolab/cell. htm animal cell labeling

http://www.ellingtonpublicschools.org/emslibrary/cell_webquest.htm 9/28/2010
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Cheek Cells.......coooooooeeee) Name

--Internet Lab--

Introduction: If you missed the microscope lab we did in class, you will need to make it up by using a "virtual

microscope” which can be accessed on the internet. The virtual microscope is a little more complicated than the
microscope we used in the lab, but it will not be difficult to use.

Access the Virtual Microscope at http://www.udel.edu/biology/ketcham/microscope/
Click on the link that says "the virtual scope"

1. Familiarize yourself with the microscope, run the tutorial and examine the parts you will be working with.

2. View the slide labeled cheek smear. Sketch the image at Scanning, Low and High Power. LABEL on high
power the CELL MEMBRANE, CYTOPLASM, and NUCLEUS.

Scanning (4) Low (10) High (100)

3.The light microscope used in the lab is not powerful enough to view other organelles in the cheek cell. What
parts of the cell were visible.

4. List 2 organelles that were NOT visible but should have been in the cheek cell.

5. Is the cheek cell a eukaryote or prokaryote? How do you know?

6. Keeping in mind that the mouth is the first site of chemical digestion in a human.Your saliva starts the provss

of breaking down the food you eat.Keeping this in mind, what organelle do you think would bem numerous
inside the cells of your mouth?

http://www biologycorner.com/worksheets/cheekcell-virtual.html 10/29/2010
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Plant Cells

--Internet Lab--

Page | of |

Introduction: If you missed the microscope lab we did in class, you will need to make it up by using a "virtual
microscope" which can be accessed on the internet. The virtual microscope is a little more complicated than

the microscope we used in the lab, but it will not be difficult to use.

Access the Virtual Microscope at http://www.udel.edu/biology/ketcham/microscope/

Click on the link that says "the virtual scope"

1. Familiarize yourself with the microscope, run the tutorial and examine the parts you will be working with.

2. View the slide onion. Sketch the image at Scanning, Low and High Power. LABEL on high power the

CELL MEMBRANE, CYTOPLASM, and NUCLEUS.

Scanning (4) Low (10)

High (100)

http://www biologycorner.com/worksheets/plantcell-virtual htm]

10/29/2010
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Name Class Period

22-1 What Happens When Cells Divide?

Cells form new cells by a process called cell division or mitosis. During
mitosis, one cell divides in half to form two new cells. Suppose you could
watch a cell divide. You could see that the cell parts called chromosomes
move around the cell during mitosis. Because chromosomes move in
particular ways, you could arrange the events of mitosis into several steps.

Biologists have been able to arrange the events of mitosis into several
steps. They examined many dividing cells in order to learn the steps. What
are the steps of cell division? In what order do they occur?

GOALS
In this exercise, you will:
a. build models of the steps of mitosis.
b. compare your models to the steps of animal-cell mitosis.

KEYWORDS
Define the following keywords:

chromosome

cytoplasm

nucleolus

nucleus

MATERIALS E_‘ FIGURE 1. Stages of mitosis
4 pieces of different-colored construction paper
SCISSOTS thread

glue 24 toothpicks

yarn metric ruler

PROCEDURE
1. Using Figure 1 and
your textbook, review
the steps of mitosis.

Step 3

O




.. usc wie materials histed in Table | 1o FIGURE 2. Making cell parts
represent the cell parts. Cut the pieces of
paper, yarn, and thread to the
sizes given in Table 1.

Table 1. Making Cell Parts

Cell Part Material to Use Size Number Needed
Cell wall and Dark-colored paper | 14 x 8 cm 5
membrane
Cytoplasm Light-colored paper | 13 x 7 cm 5
Nucleus Dark-colored paper | 5 cm circle 3
Nucleolus Light-colored paper | 1 cm circle 2
Chromosomes Light-colored yarn 4 om-long 2
10 cm long 2
Fibers Toothpicks full size 24
Cell wall between Dark-colored paper | 2 x 8 cm 1
new cells
Nuclei in new Thread Y m 2
cells

3. Begin building the models of the
cell division steps by gluing each
“cytoplasm” paper to the top of a
“cell wall and membrane” paper.
The cell wall and membrane
should show on all sides. Use
Figure 3 as a guide.

4. Following the diagrams in Figure

FIGURE 3. Putting models together

cell wall
4, make each of the “cell
’ " " b construction
wall-membrane cytoplasm” pieces cytoplasm .
into a mitosis step. Use glue to ‘ PP
attach the proper parts to the
. nucleus
pieces. Be sure to study the -

diagrams so that you get the
correct parts in each step.

@
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e eI,

FIGURE 4. Steps of plant cell mitosis

original chromosome
Step 1 fibers Step 2 new cells

nucleus..

cell wall doubled copy nucleolus nucleus
chromosomes chromosome

6. Arrange your models in the order in which mitosis occurs. Note how your
models differ from those shown in Figure 1. Your models show dividing plant
cells.

Compare your models with the drawings of the animal cells in Figure 5.

. Write the name of the step of mitosis below each drawing of the animal cells.

o0

- FIGURE 5. Steps of animal cell mitosis

animal animal

Dividing animal cells

171



QUESTIONS

I. What part 15 present in plant cells but absent in animal cells?_

2. How are the new cells of vour models and the animal cells alike?

Ut

~1

11.

. In which steps of mitosis is a nucleus visiblez

In which step of mitosis do you first see fibers?

. In which step of mitosis do the fibers begin to disappear?

What is the job of the fibers?

a. Doubled chromosomes first become visible in which step of mitosis?

b. How many doubled chromosomes are visible in this step?

What is happening to the doubled chromosomes in steps 3 and 4?

How many cells does each dividing cell form?
. What forms between the cells after the doubled chromosomes have pulled

apart in plant cells?

Match the following by writing the correct letter in the proper blank.

b SESEH b.

Step 5 e

Step 1 a.

Step 3 el
Step 4 d.

chromosomes move apart to the ends of each cell

nucleus reformed
doubled chromosomes separate

chromosomes become thick, dark, and doubled

. membrane around nucleus disappearing
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Biochemistry Webquest: Computer Lab

Log on to: http://teacherweb.com/MS/RosaScott/Biochemistrywebquest/
Carbohydrate Tutorial Click on the appropriate step to complete each tutorial

1. Carbohydrates provide the raw fuel for

2. Give 3 examples of monosaccharides.
a.

b.
e

is the 6 carbon sugar found in blood.

is the sugar that-sweetens fruit.

is the sugar found in milk.

Glucose can have a straight line of carbon atoms or form a structure.
The 5 carbon sugars called pentose are used in nucleic acid synthesis are

and

8. Give 3 examples of disaccharides.
a.

b.
&
. Polysaccharides include

QN s b

O

3 , and

10. is the storage molecule made from glucose by plants.
11. is made by plants for cell wall construction.
12. Glycogen is the carbohydrate storage molecule found in

and

Lipid Tutorial

1. Lipids are organic molecules that are
2. Give 3 examples of lipids.
a.
b.
c.
3. Neutral fats are also called
acids.
4. Neutral fats 3 functions:
a.
b.
c

5. The building blocks of neutral fat molecules are

in water.

because they have 3 fatty

i fatty acids originate form animal sources and are
at room temperature.

fats originate from plants and are at

7.
room temperature.




8.
9.
break down steroids.

are the chief components of all cell membranes.
helps to stabilize cell membranes and is used by the body to

Protein Tutorial

1. Proteins make up % to

2. Examples of proteins in an organism.
a.
b.
e.
d.

3. Proteins are built from common building blocks called

% of cell mass.

4. The primary structure of protein is determined by the sequence of

connected by bonds.
DNA Tutorial
Intro
1. DNA comes with a complete set of to make an entire
organism.
2. Using only letters the DNA molecule builds everything from a bug to a
human.
Role of DNA

3. While you are growing you need DNA to produce more
4. As an adult you also need DNA to :

a.

b.

C.

The Cell
5. DNA directs the entire operation by issuing instructions to make things you need
such as

6. DNA allows organisms to make
requisite of life.

of themselves which is a

Chromosomes
7. Inside the nucleus you find DNA packaged into

8. You get 1 sct of chromosomes from your
chromosomes from your

9. Each cell has

and 1 set of

chromosomes arranged into pairs.



Watson and Crick
10. What are the 4 nitrogen bases found in DNA?

po o

11. What is the shape of DNA?

Draw the structure of the following molecules:

Carbohydrate

Lipid

Protein

Nucleic Acid (DNA)
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—10-1 How Do Digestive System Lengths Compare? —

You know that the diet of different animals may vary. You can buy cat
food, dog food, and bird food in most supermarkets.

The length of the digestive system may also vary. Animals that eat
plants usually have longer digestive systems than animals that eat meat.

GOALS _

In this exercise, you will:
a. measure the length of the digestive system in three animals.
b. compare these lengths with the type of food eaten.

KEYWORDS
Define the following keywords:

caecuim

carnivore

digestive system_

herbivore

MATERIALS B
string metric ruler SCiSSOTs tape

PROCEDURE

1. Place a piece of string down on the
outline drawing of the rabbit digestive
system in Figure 2 on the next page.
Figure 1 shows you how.

2. Tape the end of the string in place at
the label marked “start” on the
stomach of the rabbit.

3. Position the string only over the entire
length of the unshaded organs. It must
match, exactly, the many twists and
turns of the stomach, the small
intestine and the large intestine (the
unshaded organs).

4. When you reach the anus, cut the
string, rerove it from the drawing, AR RRR XN XX AR
and stretch it out its full length. I
CAUTION: Use care with scissors.

5. Measure the length of the string in Measuring string with ruler

centimeters and record this number in
Table 1.

FIGURE 1. Measuring the digestive system

73



Start Start

Rabbit /™) Dog Stomach
Stomach
Small
a:easlllne P G intestine
e
Lot aecum
Large Large
intestine intestine
Caecum . Anus
Small Caecum
Har intestine
N
Koala

Stomach

@ = — S e
\ Large

intestine

Anus FIGURE 2. Digestive systems

74
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6. Position the string over the shaded
portion of the rabbit digestive system
and measure the length of the
caecum. Record this measurement in
centimeters in Table 1.

7. Add together the two numbers that
you have now recorded in the table in
order to get the total length of the
digestive system. Record this number "’ :
in Table 1.

8. The diagram of the rabbit digestive
system is drawn % smaller than actual
size. Multiply the total digestive system
length by 3 to complete the first row
of Table 1. This number is the actual
length of the rabbit digestive system.

9. Repeat steps 1 through 8 for the

digestive system of the koala and the
dog.

FIGURE 3. Measuring caeca of animals

Table 1. Digestive System Measurements

Animal | Length of stomach, Caecum Total digestive Multiply Actual length |
small intestine, length system length by 3 of digestive
farge intestine system

Rabbit -+ = X =

Koala + = X =

Dog + = X =

|
QUESTIONS

1. Which animal has the longest actual digestive system?

2. Which animal has the shortest actual digestive system?

3. Based on what you already know, tell whether the animals used in this
experiment are carnivores or herbivores. NOTE: The koala i1s an Australian
animal that feeds only on the leaves and buds of the eucalyptus tree.

< | PR . - | - [ _ dog
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. Are plants or meat more difficult to digest?

Circle the correct answer to the following questions:
a. The animal that has the longest actual digestive system is a

(carnivore, herbivore).
b. The animal that has the shortest actual digestive system is a

(carnivore, herbivore).

c. The animal that has the longest caecum is a

(carnivore, herbivore).

d. The animal that has the shortest caecum is a

(carnivore, herbivore).

. By using your answers to question 4, describe how the length of the digestive

system in animals seems to be related to the type of food the animals eat.

Explain._

. Use the word long or short to describe what you think the length of the digestive

system might be in the

lion cat

horse deer

patther T _donkey . . COW wolf

. Two different animals of almost the same size have digestive systems that are of

the following lengths:
Animal A—410 cm Animal B—145 cm

a. Which one of these animals is most likely to be a carnivore?

b. Explain your answer

c. Which one of these animals is most likely to be a herbivore?

d. Explain your answer
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— 9-2 What Nutrients are Present in Cereal?

You can find out which nutrients are present in foods by looking at the
food package label. The nutrition information on the label usually provides
the amount of nutrients that are contained in one serving. Vitamins and
minerals are listed as a percent of the Recommended Daily Allowance
(RDA), the amount of a nutrient that a person needs for one day.

By learning how to read and compare the labels of several different

cereals, you will discover that it is very easy to compare nutrients in many
kinds of foods.

GOALS
In this exercise, you will:
a. learn how to read a food label.
b. compare the nutrients of three different cereals.

KEYWORDS
Define the following keywords:

Calorie

mineral

nutrient

RDA

vitamin

MATERIALS
pencil

PROCEDURE

1. Examine Figure 1. It contains nutrition information from the label of a box of
cereal and explains what certain parts of the information mean.

2. Examine Table 1. This table shows the nutrition information from three
different zereal labels, marked A, B, and C.

3. Complete Table 2 by filling in the information that is
required for each cereal (refer to Table 1).

4. Complete Table 3 by filling in the information that is
required for each cereal.

5. Complete Table 4 by filling in the information that is
required for each cereal.



FIGURE 1. Nutrition information

Serving size = 1 ounce (0z)

Energy
from 1 oz ~Calories 100
3 important Protein 3@ Grams, or
nutrients Carbohydrate 25 ¢ unit of mass
in 1oz Fat 1g
Salt —»Sodium 200@ Milligrams
1000mg = 1 g
How much 1 oz of this
Percentage of U.S. recommended} cereal is giving you
dally allowances (U.S. RDA) toward the 100%
needed each day.
0,
Y A = 1 0z of this cereal
Vimin L gives you 25% of RDA
Thiamin 30 TR T e :
Vitamins w E:l;gifrl‘awn 3‘3 ‘-1 oz of this cereal
gives you 10% of this
\\;::2’:1:2 gs h Lvitamin. You still need
2 ;
Folic Acid o5 90% more of it today.
] Phosphorous 12
Magnesium 12
Minerals —l Zine 5
Copper 4
Table 1. Nutrients in Three Cereals (1-ounce servings)
Nutrient Cereal A Cereal B Cereal C
Calories 110 60 85
Protein 2g 2g 2g
Carbohydrate 28 g 15¢g 22g
Fat 3g Og 2g
Sodium 275 mg 300 mg 150 mg
% of U.S. RDA
Vitamin A 20 25 20
Vitamin C 25 25 0
Thiamin 0 35 30
Riboflavin 0 33 . 25
Niacin 0 20 10
Vitamin D 10 0 10
Vitamin B, 5 5 5
Vitamin B,, 15 15
Folic Acid 10 10 5
Phosphorus 6 4 10
Magnesium 2 0 10
Zinc 20 25 20
Copper 5 0 5




Name

Class Period
Table 2. Amount in a 1-ounce serving by grams
Cereal | Calories Protein Carbohydrate Fat Sodium
A
B
C
Table 3. Percent of RDA in a 1-ounce serving
Vitamins
Cereal
A C Thiamin Riboflavin Niacin D B, B., Folic Acid
A
B
C
Table 4. Percent of RDA in a 1-ounce serving.
Minerals
Cereal
Phosphorus Magnesium Zinc Copper
A
B
C
QUESTIONS

1. If you are trying to cut down on the amount of salt you take in,

a. which cereal would you choose to eat?

b. which cereal would you avoid?

2. If you are trying to cut down on Calories,

a. which cereal would you choose to eat?

b. which cereal would you avoid?

3. With Table 2 as a guide, which two nutrients seem to supply the most Calories?




What is the difference between grams and milligrams?.

What is the role of fat, protein and carbohydrate in the diet?
Which cereal appears to be supplying you with the best RDA of
a. vitamins?
b. minerals?
How many servings of Cereal B must you eat to receive 100% of your RDA for
a. riboflavin? ¢. niacin?
b. vitamin A? d. folic acid?
. With Tables 3 and 4 as guides, which cereal supplies the best balance of vitamins
and minerals?__ Explain.
In Figure 2, prepare and compare bar graphs of the protein, carbohydrate and
fat found in cereals A, B and C. Refer to Table 2 for the proper information.
The bar graph for cereal A has already been prepared for you.
FIGURE 2. Comparing nutrients in cereals
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Date Period
Colors of the Heart

KA ]
o
7

&
¥

ctions: (Jse the diagram onh page 87 in your textbook t0 help You complete the
- Ctivity. You wili need red and blue colored penciis or Crayons for this worksheet.

The left ventricle and
atrium of this heart are
.on the right side of
the page.

The atria (Singular is atriutn) are the upper Chambers of the heart. The ventricles are the
ver chambers of the heart. [Label the left and right atria as well as the left and right
htricles on the diagrain.

Oxygen-rich blood flows through veins from the (ungs (Called pulmonary veins) into the
< atrium. Color the left atritm and the pulmonary veins that Carry blood from the tuhgs
d. [abel the pulmonary veins.

Blood flows from the left acriutm into the left ventricle. Color the left ventriCle red.
Biood Flow chrough an artery from the lef: veiericle (Called the aorta) out to the body.
1e pody takes up the oxygen in the blood. Color this artery red and label it (3orta).

Blood (that is low in oxygen and high in Carbon dioxide) flows through two large veins

dm the body (Calted the Vena Cava) into the right atrium. Color the right atriut and the
:na cava blue. Label the vena CaVva.

Blood flows from the right atrium intc the right ventricle. Color the right ventricle biue.

Blood flows through an arteyy from the right ventriCle out to the |ungs (Called the
Limonary artery). T the {ungs the blood drops Off itS Carbon dioxide and picks up oxygen
slor che pulinonary areeyy. bl
add avrows to your diagram <o show the flow of blood through the heart T abel

& ;T('](?'»" 2ach blood vesse| (arteries Or veins) 1s carrying blood o or o the |ungs or the

¢



To the pody
K'Ey & '

-~ Blood flow | From the # Heart Anatomy

ooy (interior view)

\
., 10 the
i

'  From
the
- |ungs
"‘:\\ e R

From the
body




aorta - the biggest and longest artery (a blood vessel carrying blood away from the

heart) in the body. It carries oxygen-rich blood from the left ventricle of the heart to the
body.

inferior vena cava - a large vein (a blood vessel carrying blood to the heart) that
carries oxygen-poor blood to the right atrium from the lower half of the body.

left atrium - the left upper chamber of the heart. It receives oxygen-rich blood from the
lungs via the pulmonary vein.

left ventricle - the left lower chamber of the heart. It pumps the blood through the
aortic valve into the aorta.

mitral valve - the valve between the left atrium and the left ventricle. It prevents the
back-flow of blood from the ventricle to the atrium.

pulmonary artery - the blood vessel that carries oxygen-poor blood from the right
ventricle of the heart to the lungs.

pulmonary valve - the flaps between the right ventricle and the pulmonary artery.
When the ventricle contracts, the valve opens, causing blood to rush into the pulmonary

artery. When the ventricle relaxes, the valves close, preventing the back-flow of blood
from the pulmonary artery to the right atrium.

pulmonaril vein - the blood vessel that carries oxygen-rich blood from the lungs to the
left atrium of the heart.

right atrium - the right upper chamber of the heart. It receives oxygen-poor blood from
the body through the inferior vena cava and the superior vena cava.

right vemtricle - the right lower chamber of the heart. It pumps the blood into the
pulmonary artery.

septum - the muscular wall that separates the left and right sides of the heart.

supericr vena cava - a large vein that carries oxygen-poor blood to the right atrium
from the upper parts of the body.

tricuspid valve - the flaps between the right atrium and the right ventricle. It is

composed of threc leaf-like parts and prevents the back-flow of blood from the ventricle
to the atrium.



4

2.

3.

BLOOD FLOW THROUGH THE HEART
Blood enters the heart through the Superior and Inferior vena
cava. These are the major veins.
a) Superior vena cava-gets its blood from the parts of the
body higher than the heart, head, and arms.

b) Inferior vena cava-gets its blood from areas of the body
below the heart, torso and legs.

From the Superior and Inferior vena cava’s, the blood then

enters the right atrium. (this blood is rich in carbon dioxide
and low in oxygen)

The blood then passes through the tricuspid valve. (Valves
stop the back flow of blood)

4.0Once the blood has passed through the valve, it then enters the

5

right ventricle.

The right ventricle then ejects the blood into the pulmonary
artery and it is now on its way to the lungs.

6.0nce the blood has been to the lungs it 1s now full of oxygen

(070}

and needs to be sent to all parts of the body.

The blood re-enters the heart through the left pulmonary
veins and then enters the left atrium.

From the {eft atrium the blood passes through the bicuspid
valve which is also called the mitral valve, into the left
ventricle. Both the tricuspid and bicuspid valves open and

close at the same time creating the “lub dub” sound of the
heart.

The iet veniricle is the largest chamber and the strongest
pump it discharges blood into the body through the aorta.



CONCL.USION QUESTIONS FOR THE HEART LAB

. On which side does the oxygen poor blood
enter?

[

Through which blood vessel does the oxygen poor blood enter
through?

3. Where does the oxygen poor blood pick up the oxygen that is distributed to the
rest of the

body?

4. Once the blood has picked up oxygen, what path does it take back into the
heart?

5. What blood vessel pushes the oxygen rich blood out into the
body?

6. Describe an artery and what its function
is.

7. Describe a vein and what its function
is.

8. Describe what capillaries are and their
function

9. What is the name of the muscle that divides the
heart?

10. What in the heart prevents the backflow of
blood?

SUMMARY: Why is it important for the circulatory system to stay healthy?







Name

patient.

Class

12-2 What Blood Types Can Be Mixed?

Sometimes patients may lose a lot of blood. In these cases blood from
another person can be given to the patient. This giving of someone else’s
blood to a person is called a transfusion.

There are four main blood types: A, B, AB, and O. Only certain blood
types can be mixed when a transfusion is made. Mixing blood types
incorrectly during a transfusion can lead to serious illness or the death of a

Period

GOALS
In this exercise, you will:

a. set up plastic cups filled with water and food coloring to represent the four

blood types

"b. mix “blood” to see if color changes take place.
c. judge which blood types can be mixed safely.

KEYWORDS
Define the following keywords:

blood iype

donor 3 B

recipient

MATERIALS & d

colored pencils: red, green, and black
food coloring: red and green
graduated cylinder

PROCEDURE

Part A. Set Up

1. Turn over the page and examine the

grid in Figure 2. Note the columns
marked Recipient and the rows
marked Donor.

2. Place one of the small plastic cups
onto each of the 20 squares as shown
here in Figure 1.

Fill each cup with 10 mL of water.

4. Using a dropper, add 4 drops of red
food coloring to each of the four
cups in the column marked Recipient
A (red), and to the cup marked
Donor A.

bl

20 small clear plastic cups
6 droppers

Donor

Recipient

(DD D D) -
(DD AD D)

FIGURE 1.



. Using a different dropper, add 2 drops of green food coloring to the four

cups in the column marked Recipient B (green), and to the cup marked
Donor B.
Add 3 drops of red food coloring and 3 drops of green food coloring to

each of the four cups in the column marked Recipient AB (red and green),
and to the cup marked Donor AB.

. Note that the four cups in the column marked Recipient O, and the one

cup marked Donor O have no food coloring added to them.

Using colored pencils, color in Table 1 to show the colors of all 16 cups
marked Recipient.

Table 1. Before Blood Is Mixed

Reciplent
Donor
A B AB o
A
B
AB
o

Part B. Mixing Blood Types

1.

94

Using a clean dropper, remove “blood” from the cup marked Donor A.
Moving across the grid, add 2 droppers full of Type A “blood” to each of

the four cups in the same row. This step shows what happens when a donor
gives his or her blood to a recipient.

. Repeat step 1 for the next row, but this time use “blood” from the cup marked

Donor B.

. Repeat step 1 for the next row, but this time use “blood” from the cup

marked Donor AB.

Repeat step 1 for the final row, but this time use “blood” from the cup
marked Donor O.

Color in Table 2 to show the colors of all 16 recipient cups.

Table 2. After Blood Is Mixed

Recipient
Donor
A B AB 0]
A
B
AB
O




Name

FIGURE 2. Grid for mixing food colors

Clas$ Period

— Reciplent
A B AB (o)
A
(red) (red) (green) (red + green) (clear)
B
(green) (red) (green) (red + green) (clear)
AB
(red + green) (red) (green) (red + green) (clear)
O
(clear) (red) (green) (red + green) (clear)

aR



Part C. Judging If Blood Is Safe to Mix

L

2,

Compare Tables 1 and 2. Blood is safe to mix between donor and recipient if
there is no change in color in the same cup from Table 1 to Table 2. Blood is not

safe to mix between donor and recipient if there is a change in color in the same
cup from Table 1 to Table 2.

Complete Table 3. Write the word safe or unsafe in each of the 16 squares.

Table 3. Is Blood Safe To Mix?
Recipient
A B AB 0

Donor

A

B

AB

QUESTIONS

g,

96

List the blood types of people to which a Type A donor can safely donate
blood.

List the blood types of people to which a Type B donor can safely donate
blood.

List the blood types of people to which a Type AB donor can safely donate
blood.

List the blood types of people to which a Type O donor can safely donate
blood

. A person with Type O blood is often called a “universal donor.” Why might

this be a good term to use to describe such a person?

A person with Type AB blood is often called a “universal recipient.” Why

might this be a good term to use to describe such a person?
g g P




Name

Class Period

12-1 How Can Blood Diseases

Be Identified?

Blood is a tissue. It has many different cells with many different jobs. If
you look at blood under the microscope, you will find three different cell
types—red cells, white cells, and platelets. In a normal person the numbers
of types of blood cells are fairly constant. Sometimes, however, the number
of cells will change due to a certain disease. Noticing this change in number
can help a physician in the diagnosis of a person’s disease.

GOALS
In this exercise, you will:
a. learn how to recognize three blood cell types.

b. examine diagrams of blood samples from six hospital patients.
c. match the blood samples with certain diseases.

KEYWORDS
Define the following keywords:

diagnosis

platelet

red blood cell

white blood cell

PROCEDURE
Part A. Normal Blood Cells

1. Examine Figure 1, which shows human
blood celis magnified 1000 times.

2. Count each cell type present.
HINT: To help avoid counting cells
twice place a checkmark on each
cell as you count.

a. red blood cells—round, very
numerous, no nucleus.

b. white blood cells—round, few
in number, larger than red
blood cells, nucleus present.

c. platelets—dotlike, many but
less than red cells, very small.

FIGURE 1. Normal blood sample

89



3. Record the number of each cell type for Figure 1 in Table 1. These numbers are 1_
for normal blood. i
4. Using the numbers 1, 2, or 3, rank the cells in order from the most common (1)

to the least common (3). Enter these rankings in the next column in Table 1
marked Rank.

Part B. Examining Abnormal Blood Cells

1. Examine Figures 2 to 6. These
represent human blood samples
from people with certain diseases.

2. Count each cell type and record the
number for each sample in Table 1
ander the right column,

3. Complete the rank columns using
the numbers 1 to 3 as with the
normal blood sample.

FIGURE 5. FIGURE 6. ™

20



Name _

Class Period
Table 1. Blood Cell Counts
Cell Fig. 1 Fig. 2 Fig. 3 Fig. 4 Fig. 5 Fig. 6
type | No. | Rank | No. | Rank | No. | Rank | No. | Rank | No. | Rank | No. | Rank
Red
White
Platelst
Disease Normal
diagnosis blood

Part C. Diagnosing Blood Diseases
1. Read over the following case histories for five hospital patients.
2. Match each case history with the appropriate blood sample.

3. Record the name of the disease below each sample in Table 1 in the space
provided for disease diagnosis.

Case History:
Blood Analysis:

Disease Diagnosis:

Case History:
Blood Analysis:
Disease Diagnosis:

Case History:
Blood Analysis:

Disease Diagnosis:

Case History:

Blood Analysis:
Disease Diagnosis:

Case History:

Blood Analysis:

Disease Diagnosis:

Female, black, age 18; has poor nutrition, complains of
always being tired and having no energy

Red cells—low in number, a few with unusual shape
Blood cell rank—red = 1, platelets = 2, white = 3
Iron deficiency anemia (an = blood)

Male, black, age 15; is always tired and short of breath
Red. cells—shaped like crescent moons
Sickle-cell anemia

no, emia =

Female, oriental, age 14; has a fever, sore throat, and
frequent nosebleeds

Red cells—low in number; White cells—high in number
Blood cell rank—white = 1, red = 2, platelets = 3
Leukemia (leuk = white, emia = blood)

Male, white, age 68; has frequent headaches, nosebleeds,
shows high blood pressure, a very red complexion
Red cells—a very high number

Polycythemia (poly = many, cyth = cell, emia = blood)

Female, white, age 22; has sudden appearances of purple

marks under the skin, bruises easily, blood does not clot
easily after a cut

Platelets—very few in number
Blood cell rank—red = 1, white = 2, platelets = 3
Thrombocytopenia purpurea (thrombo = platelet, cyto

= cell, penia = shortage, purpurea = purple)
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QUESTIONS

1.

10.

92

. How many

What is the function of

a. red blood cells?

b. white blood cells?

c. platelets?

a. red blood cells are in a drop of normal blood?

b. white blood cells are in a drop of normal blood?

c. platelets are in a drop of normal blood?

Rank your answers given to question 2 as to the most common (1) to the least

common (3).

Do yvour rankings for normal hlood in Table 1 agree with your answer to

question 3?

Explain why a person with anemia always feels tlred (keep in mind the main job
of red blood cells).

The rank of blood cells in a normal person and one with polycythemia is the

same. How can you conclude that the person has polycythemia?

The rank of blood cells in a normal person and one with sickle-cell anemia is the

same. How can you conclude that the person has sickle-cell anemia?

Name a blood disease that shows

a. too many white blood cells

b. too few platelets

c. too few red blood cells

d. too many red blood cells

Explain why a person with thrombocytopenia purpurea shows many.bruises or

purple marks

Explain how the:counting and appearance of blood cells can help in the

diagnosis of blood diseases.




Name

sports.

14-1 What Causes Sports Injuries?

Class Period f e o o7

A number of different kinds of injuries can take place that involve the
skeletal system or the muscular system. Many of these injuries result from
everyday accidents while others may occur while participating in certain

GOALS
In this exercise, you will:

a. learn what the difference is between ligaments and tendons.
b. relate sprains, torn tendons, and tendonitis to certain injuries.
- ¢. learn the names of certain body muscles, bones, and tendons.

KEYWORDS
Define the following keywords:

ankle

ligament

muscular system

skeletal system

sprain
FIGURE 1. Bones of the ankle
h
MATERIALS
#2 pencil o
colored pencils: blue and red tibia__ leg
fibuia bones
PROCEDURE
Part A. Sprains
1. Examine Figure 1. This is a
drawing of the bones that are navicular

a part of the human ankle.
2. Examine Figure 2. This is a
similar drawing of the ankle
except that three ligaments
have been added. They are
marked 1, 2, and 3.
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3. a. Color all leg bones in Figure 2
grey (use #2 pencil).
b. Color all foot bones in Figure 2 blue.
c. Color all ligaments in Figure 2 red.

4. Answer the following questions:

a. Name the two bones held together
by ligament 1.

b. Name the two bones held together by
ligament 2.

c. Name the two bones held together by
ligament 3.

FIGURE 2. Ligaments of the ankle

5. Examine Figure 3 showing the three types of sprains. They are:
First-degree sprain—ligaments are only stretched.
Second-degree sprain—ligaments are only partly torn.
Third-degree sprain—ligaments are torn completely.

6. a. Which ligament (1, 2, 3) shows a

first-degree sprain?
b. Which ligament (1, 2, 3) shows a

second-degree sprain?
c. Which ligament (1, 2, 3) shows a

third-degree sprain?

7. Examine Figure 4. This is a drawing of
the bones and ligaments of the shoulder.
Color all shoulder bones grey.

Color all upper arm bones blue.
Color all ligaments red.

FIGURE 3. Sprained ligaments

8. a. Name the two bones held together by ligament 1.

b. Name the two bones held together by ligament 2.

. Examine the incomplete drawing of the shoulder in Figure 5. Finish the
drawing by:

a. drawing in a second-degree sprain of ligament 1.
b. drawing in a third-degree sprain of ligament 2.
c. drawing in a normal ligament holding the humerus to the scapula.
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Name Class

Period

Ligaments

Clavicle

: i (Collarbone)

= __Scapula

(Shoulder Blade Bone)

Humerus
(Upper Arm
Bone)

FIGURE 4. Ligaments of the shoulder FIGURE 5. Sprains of the shoulder

Part B. Totally Torn Tendons—Tendonitis

1. Locate your calf muscle (your Gastrocnemius muscle). Run your hand down your
calf until you nearly reach the back of your heel. You should now be able to feel
a thick cord at the back of your heel. This cord is a tendon (your Achilles
tendon.)

2. Examine Figure 6a. This drawing shows an actual view of the back of a person’s
leg. The skin has been removed.

3. Finish Figure 6b by showing what a totally torn Achilles tendon would look like.
Draw an arrow pointing to the torn area and label it.

4. Finish Figure 6c by showing what tendonitis of the Achilles tendon would look
like. Tendonitis is a soreness of the tendon. It is caused by small tears which
occur along the tendon. Draw an arrow pointing to the tears and label them.

Gastrocnemius
muscle

Achilles
tendon

FIGURE 6. The calf muscle
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QUESTIONS

1. What body parts are held together by ligaments?

2

Are ligaments a part of the muscular system or the skeletal system?

Why?

. What type of sprain probably takes the least time to heal?

4. What type of sprain takes the most time to heal?

5. Describe what one might have to do to cause a sprain.

6. What body parts are connected by tendons?

Are tendons a part of the muscular system or the skeletal system?

Why?

8. Explain how tendons differ from ligaments.

Describe what one might have to do to cause a tendon to totally tear or develop

tendonitis.

10. A totally torn tendon is a serious problem for an athlete or anyone else. A

person will lose the use of the body part to which the tendon attaches. For
example, a totally torn Achilles tendon will prevent a person from lowering his
foot. Muscles shorten (contract) when they work. The Gastrocnemius shortens
and pulls the foot down.

a. Explain why the foot cannot be pulled down if the Achilles tendon is totally

torn

b. Might the t_"oot be raised if the Achilles tendon is totally torn?

Why? . | _ .
c. Might a person with a totally torn Achilles tendon still be able to move his
legp’  Why?
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Name Class Period - lc?'

——14-2 How Do Male and Female Skeletons Differ? ——

A skeleton is found. A doctor reports to the police that it is an adult
male skeleton. How could the doctor determine if the skeleton were from a
male or a female?

Several differences exist between the skeleton of a male and that of a
female. The main difference is in the shape of the pelvis. The female
usually has a wider pelvis. Let’s see how some measurements compare.

GOALS

Ify this exercise, you will:
1. examine and measure diagrams of a male and female pelvis.
2. determine how these measurements differ in male and female pelvises.
3. use your data to determine if a third pelvis is male or female.

KEYWORDS
Define the following keywords:

femur

pelvis

sacrum

skeleton

MATERIALS
metric ruler

PROCEDURE

1. Examine Figure 1. Figure la is the pelvis from an adult male. Figure 1lb is the
pelvis from an adult female.

2. Measure the length (in millimeters) of the following dashed lines on Figures la
and 1b: lines a, b, ¢, and d.

3. Record these numbers in Table 1. Note that lines b and ¢ are part of the sacrum
bone (shaded). This bone is found at the back of the pelvis and does not block
the pelvis opening. It does, however, appear to block the opening in the figures.
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pelvis
width (a)

sacrum
length (b)

sacrum
width

(c)

pelvis
opening (d)

W RS,

£ . A

@ T

FIGURE 1. Human pelvises
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Name

Class

Period

4. Locate letter ¢ on Figures la and lb. Note that the bottom of each pelvis is
either round or pointed at this location. Record in Table 1 if the bottom is
pointed or round.

5. Measure and record in Table 1 the lengths of dotted lines f and g on Figures la
and lb. If the femur bones hang straight down, the lengths of lines f and g will be
the same. If the femur bones slant inward, the lengths of lines f and g will differ.

This position of femur bones (thigh bones) provide a clue as to whether the
skeleton is male or female.

6. Record your measurements and position of the femurs in Table 1.

Note that now you have a way of telling male from female skeletons by using all the data
in Table 1.

7. Measure and record all the lengths of the pelvis and femur parts in Figure lc

just as you did for Figures la and 1b. The dashed lines are not included in the
figure. Record your data in Table 1.

8. Indicate in Table 1 if Figure lc represents a male or female skeleton.

Table 1. Pelvic Bone Measurements =
Pelvis | Sacrum | Sacrum Pelvis A s
Figure | Sex | width | length | width | opening Z‘:‘?Z‘ ”;‘e Line O':‘;:'f:ﬁ'r‘s
- linea| lineb tine ¢ line d p 9
1a Male
1b Female
1c
QUESTIONS

1. Explain how each of the foll<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>