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THIS NOTEBOOK BELONGS TO ___________________ _ 

MY LAB PARTNER IS ______________________ _ 

MY LAB TABLE IS _______________________ _ 

MY SCIENCE NUMBER IS 

THE MICROSCOPE I USE IS ____________________ _ 

MY HOLT USERNAME IS _____________________ _ 

MY HOLT PASSWORD IS ____________________ _ 

I AM A _______________________ LEARNER. 

THE MOST EFFECTIVE STUDY METHODS FOR ME ARE 

1. 

2. 

3. 

4. 

5. 
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Lab must be typed! Sections must be headed and bold 
or underlined. Remember to label all graphs tables 
and charts with a TITLE! Be sure to include your 
name and science number. 25% off each day late 

Title: What is the theme ofthis lab? Make sure to include a specific principle 

Hypothesis: include independent and dependant variables- no questions! 

Procedures/Experimental Design: numbered with full sentences. 
Be specific! The procedures should allow someone to recreate the experiment in absentia 

Data: include results, tables, graphs, photos and measurements. All graphs must have 
axes properly labelled and titled or no credit will be given for the graph. 

Conclusion: use your data AND research to explain why or why not your 
hypothesis was accurate. This should be the WHY. Explain any possible experimental 
error here. 
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Chapter 0 BID BASICS 

1. Kno\ving the Microscope 
1. Review the parts of the compound microscope 
2. It is impOliant that you have memorized the objectives 

a. Dissecting = 4X 
b. Low power= lOX 

c. High Power = 40X 
d. Oil (not generally used in this class)=100X 

3. Know your microscope number, where it belongs, and know how to store it properly. If you do not put 
your microscope away properly at the end of class, you will receive a detention! 

Advanced and Research Jt.licl"oscopes 

Parfocal 
Objectives ___ 

on Sail- <
Bearing 

Nosepiece 

/,/ 
Retractable 

Oil·immorsion 
100X 

Objective 

1.25 N.A. 

- Binocular Head 

Inclined 
Rotating 

He;Jd 

Focusi'lble Abbe-~r~~~~~ 
Condenset / 

Iris Diaphr::lgm 

',-," 

AdjU1ltable 
Tension 

Collar 

COa]dal 
Coarse 

and Fine 
Focus 

j (J. 5



2. Calculating Magnification 

1. Look for the number marked with an X on the 

a. Eyepiece 

b. Low power objective 

c. High power objective 

2. Multiply the number on the eyepiece by the number on the objective. 

Ex- eyepiece is lOX and the objective is 40X. the total magnification is 400X 

.Using the Microscope 

It is important that you become familiar with using the microscope. If you can not find and focus on an object, 

you will not be able to complete the labs in the allotted time. 

1. Take the microscope that corresponds to your science number. If it is not put back correctly (not 

underdissecting power, not shut off, slide on the stage, cord not wrapped) tell me immediately. 

2. Carry the microscope to your lab station with one hand under base and the other around the arm 

grasping the cord so you do not trip. 

3. Place the microscope on the table and plug it in. Make sure the green light is lit on the outlet. If it isn't, 

hit the reset button with your finger-not an object. 

4. Clean the eyepiece and objective with Kimwipes- DO NOT USE PAPER TOWELS- they scratch the 

lenses. If the microscope is very dirty, you may use alcohol on the Kimwipe. Use a small amount. 

S. Make sure the diaphragm is open and tum on the microscope. 

6. Place the slide (coverslip and/or label) facing UP. Make sure the object to be viewed (or the coverslip) is 

directly over the stage aperture. The light should shine directly through the object or coverslip. 

7. The microscope should already be under dissecting lens (4X). You should now move the lens to low 

power (1 OX). Make sure you hear it click into place or you vvill see nothing. 'Nithout looking through 

the eyepiece, lower the low power objective til it is almost touching the coverslip. 

8. Looking through the eyepiece, raise the objective using the rough adjustment knob. 'Nhen the object 

comes into focus, stop and svvitch to fine adjustment. This will alIa-IN you to focus clearly. If you have 

difficulty observing the object, close the diaphragm slightly. This ·will allo-lil! you to see the object with a 
darker outline, 

9, Usil1g th~ 
~ O .. 31?!itr:ll ':>=:, 

11. Look 

12, 
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3.Maldng a Wetmount 

1. Add a drop of water to the center of a clean microscope slide. 
2. Place the object to be viewed in the drop of water. 
3. Pick up a coverslip by its edges. Do not touch the surface of the coverslip. Stand the coverslip on its 

edge next to the drop of water 
4. Slowly lower the coverslip over the drop of water and the object to be viewed. 

'fJro1l1lbleBlnootJng 

1, Not enough "water: air bubbles will form, Air does not refract light in the same WB,y as water~ therefore 
you will not be able to see an object in or near an air bubble. Air bubbles ""Ifill appear as dark black dots 
or lines 

2 ~ "" "11 ' ,-. .:I 1; 1 l' '11"b rl' 1 ' , lao TllUCD 'Na~er: "wmer 'NL come oue Hom lJnl,(er (;0'.1er3.11J ::mc. cover.s_1lJ '~;VL e Loatmg 8JK rnOY1l1g, 

T I '"I l' 'd 1 '-"1 ,0, ,1' (">,' "I' ~"" , 1 1 ._ ~L,.(r; s. p~!.p~r T01f1le_ 8..TIC. 'cou,sn l11e ~cge or 'CD.f5 }Jnpc-;:r 'UJ~,;;rt;l {o.·cn~ r;,ctgr:; 01 'cnr=; SO~l~l'3_11J, 'J. h13 13 ELSO ~10\;'/ 

}01J. 
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4 .. Maldng Scale Drawings 

Correct 

When you draw objects seen through the microscope, the size that you make your drawing is important. .. 
Your drawing should be in propqrtion to the size the object appears to be when viewed through the (, 
microscope. This is called drawing to scale. This allows you to compare the sizes of different objects. 

1 '. Draw a circle on ,the paper 
2. Imagine the circle divided into 4 equal sections 
3. When looking through the eyepiece, imagine the same 4 equal sections 
4. Note how much of the object takes up each quadrant. Draw each quarter exactly as it appears in the 

eyepiece. 

'" " ' . ',,"'., 
".,", 

(' 

,":";: 
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Graphing Skill ~ 1m hal hpe of Graph is ilil 
There are several types of graphs that scientists often use to display data. They include: 

Pie Gra hs 

• Dependent variable is 
NOT continuous 

• Usually presents data as a 
"part of a whole" or as 
percentages 

• Dependent variable is 
NOT continuous 

• There is no order to the 
categories on the X-axis 

• Bars typically don't touch 
• Y-axis is usually a 

percentage or a frequency 
(count) 

10.12 12-14 1-4-16 11--11 
Mall (kg) 

• A specific type of bar 
graph 

• Dependent variable must 
have a natural order that 
can be grouped into 
defined "chunks" 

• Bars must always touch 
• Y-axis is usually a 

percentage or a frequency 
(count) 

Line Gra hs 

-"-

• Dependent variable IS 
continuous 

• Points are plotted using x
and y-components 

• The points are connected 
because the observations 
are NOT independent (the 
next value depends on the 
previous value) 

Scatter Plots 
}"",""""., . .<¢<",,,,,,,r.,,._ 

,,-.4td,",-1..» 

• Dependent variable IS 
continuous 

• Points are plotted using x
and y-components 

• The points are NOT 
connected because the 
observations are 
independent (the next 
value does NOT depend on 
the previous value) 

• Uses a best-fit line or 
curve to show relationshi 

Based on these definitions, and the descriptions of the experiments below, please put an "X" in 
the box for the type of graph that would be most appropriate (some descriptions may have 
several graph types that would be appropriate; you only need to select one). 

# Description Pie Bar Risto. Line Scatter 

Ex 
A graph showing the number of 5ill graders who 

X 
prefer Coke or Pepsi 

1 
A graph showing how a newborn baby's weight 
changes over time 

2 
A graph showing the percentage of the class earning 
As, Bs, and Cs. 
A graph showing the distribution of trees 'of different ~ 

3 
size groups (e.g. 0-10cm, 10-20cm, etc ... ) in a forest 

4 
A graph showing the relationship between height 
and arm length 

5 
A graph showing the percentage of an allowance 
spent on different categories (e.g. food, movies, etc) 

6 
A graph showing the amount of rainfall, by month 
over a 12 month period 

7 
A graph showing the number of ice cream cones 
purchased as a function of the day's temperature 

8 
A graph showing the number of pushups done each 
day during a 2-week training program 
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Graphing Skill #2: labeling Axes 
When labeling your axes, keep 3 things in mind: 
CI The independent (manipulated) variable is written along the horizontal axis (X axis) 
CI Dependent (responding) variable is written along the vertical axis (Y axis) 
CI Units on any variables should be included in parentheses ( ) following the axis title 

Practice Problems 
For each experiment described below, write the independent and dependent variable on the 
appropriate axis. Be sure to include units when appropriate. 

SAMPLE: A farmer wants to know ifthere is a relationship between the amount of fertilizer (in 
kilograms) she uses and how tall her corn grows (in centimeters). 

Amount of Fertilizer (kg) 

Graph 1: A ball is dropped from several 
distances above the floor (in meters) and the 
height it bounces is then measured (in 
centimeters). 

Graph 3: A fisherman used fishing lines of 
several different gauges (test pounds) and 
recorded the number of fish caught on each 
gauge. 

Graph 2: A candle was burned under glass 
jars of different volumes (in mL) to see if the 
volume of the jar affects the length of time (in 
seconds) the candle burns. 

Graph 4: Geologists wanted to know ifthere 
was a relationship between the density (in 
glcm3

) of a rock and how many meters down it 
was collected from. 
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Graph 5: Is there a relationship between the 
numbers of hours a student studies and the 
score slhe gets on the weekly quiz? 

Graph 7: Do longer pendulums (measured in 
cm) have higher frequencies (measured in 
Hertz)? 

Graph 9: How does the depth ofa river (in 
meters) impact its speed (measured in meters 
per second)? 

Graph 11: Does the length of time an ice cube 
is in water (in seconds) affect the temperature 
of the water (in degrees Celsius)? 

Graph 6: A scientist studied the relationship 
between amount of rain (in cm) and the 
numbers of zebra babies born each spring. 

Graph 8: Does the grade point average that a 
student earns in college depend on hislher SAT 
score from high school? 

Graph 10: Sea otters were counted over a 
several years to see if their numbers were 
decreasing over time. 

Graph 12: Does the amount of nitrogen in the 
soil (measured in kilograms) affect corn 
production (measured in kilograms)? 

11



Graphing Skill #3: Scaling es 
There are a few important steps involved in correctly scaling an axis: 
o STEP 1: Find the range for the variable 

oRange = Largest Value - Smallest Value 
o STEP 2: Divide the range by the number of intervals you want (not too many or too few). We 

don't want all ofthe data smooshed in only part of the graph; spread it out. 
o After dividing, we may need to round YJ2 to get a number that is easy to count by. (It is 

easier to count by 2s instead of 1.9s) 
o STEP 3: Use the rounded number to mark off intervals along the axis. 

o The interval must be the same amount each time (count up by the same number). 

STEP 1: What is the range of my data? Find the range of the data for each column below. 

EX. Mass (g) A) Students B) Distance (cm) C) Timejs) 
5 100 3 0.22 

11 99 5 0.51 
14 88 6 0.78 
19 70 7 1.01 
26 72 9 1.23 
30 64 10 1.60 
40 55 12 1.74 

Largest#: 40 Largest#: Largest #: Largest #: 

Smallest #: 5 Smallest #: Smallest #: Smallest #: 

Range: 35-5 = 35 Range: Range: Range: 

f 

STEP 2: What number do I count by? Assume that our graph has 10 intervals (places to 
put numbers). If needed, round up to get to a !!ood counting number. 
A) A) B) C) 
Range = 35 Range = Range = Range = 

# of intervals = 10 # of intervals = # of intervals = -- # of intervals = ----

Range = 35 = 3.5 
Intervals 10 

Round to Count = 4 
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STEP 3: What does my scale look like? Each of the scales for the dependent variables has a 
few missin values on it. Please fill in an values. 
A) B) C) D) E) 

6 24 

5 25 

20 100 

3 

10 1.0 50 

1 5 0.5 

0 0 0 0 0 

Each of the scales for the independent variables has a few missing values on it. Please fill in 

I ~irtn~vti' I I I I I I 
o 3 6 18 

I I I I I I I I I 
2.2 

Putting it all together: Please create appropriate scaling for each axis. 

Time vs. Distance 

Distance (m) Time (s) 
10.3 1.5 
20.2 2.9 
29.8 4.3 
40.4 5.8 
49.1 7.0 
60.9 8.7 
70.2 10.0 
80.1 11.4 
90.6 12.9 

Distance (m) 
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Graphing Skill #4: Plotting Points 
Plotting points can be easy if you follow these simple steps ... 
CI STEP I: Select the first pair of values from the data table (X and V). 
CI STEP 2: Draw a light dashed line up from the number on the X axis and over from the 

number on Y axis. 
o Once you get good at plotting points, you won't need to draw these lines anymore 

CI STEP 3: Where these dotted lines cross, put a dark point. Repeat for the next pair of points. 

P f PI rac Ice: I t th ease pJO 'tThfit'h b ese pom s. e Irs pair as lttdfi eenplo e or you as an exampl e. 

Time 
ACT Score vs. # of Hours Spent Studying 

Spent Score 35.0 

Studying (pts) 
(hours) 30.0 

10 15.0 
20 17.0 
30 19.0 25.0 

40 21.0 
50 23.0 20.0 

60 25.0 
70 27.0 15.0 

80 29.0 
90 31.0 10.0 

5.0 

0.0 
0 10 20 30 40 50 50 70 80 90 100 

lime Spent Studying (Hours) 

M ore P f PI rac Ice: ease Plot t h eSe})Omts. 

Frequency vs. String Length with a Pendulum 
String 

Frequency 
Length 

(Hz.) 
30 

(em) ~ 

10 25 
20 23 

25 

30 22 
40 21.5 20 

50 20.5 
60 20 
70 19.5 15 

80 19 
90 16 10 

100 15 
110 14.5 
120 13 5 

130 12.5 
140 12 

0 
150 11 0 20 40 50 80 100 120 140 150 

Length of Pendulum String (em) 
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Ex. 
120 

100 

80 

60 

40 

20 

B) 
120 

100 

80 

60 

40 

20 

Graphing Skill #5: Besi-Filline or Curve 
With scatter plots it is important to put a best-fit line or curve through points where 
relationships exist. 
o Do you notice a pattern or trend in the data? 
o If so, draw a straight line or curve that represents that trend. 
o All points should lie on or very near the line 
o For points not on the line, about half should be above the line and half below the line 

o The sum of the distance between the line and all points above should approximate the 
sum of the distance between the line and all points below (residual values) 

o Your line should not extend beyond the range of your data 

For each of the following graphs, please add the best-fit line or curve. The first one has 
been done for you. 

Mass vs. Volume for Water 

V 
V 

V 
/ 

7 
20 

'" 
20 

40 60 

Volume (mL) 

Mass vs. Volume 
\ 

80 

40 60 80 

Volume (mL) 

100 

100 

A) 

120 

C) 

120 

1200 

1000 

800 

600 

400 

200 

0 

0 

400 

350 

300 

250 

200 

150 

100 

50 

Distance vs. Time 

'" 
'" 4 

Time (5) 

Fruitfly PopulatIon in a Closed Container Over Time 
\< 

10 20 30 40 

Day # 

'" '" '" 

so 60 

10 12 

70 80 
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Graphing Skill #6: Creating Titles 
When writing a title for you graph, please remember: 
a Must communicate the dependent and independent variables 
a Can be presented in the form "Y versus X" 
a Some graphs need more explanation than others. Make sure your reader would be able to 

understand what your data represent 

SAMPLE: A farmer wants to know if there is a relationship between the amount of fertilizer (in 
kilograms) she uses and how tall her corn grows (in centimeters). 

, Relationship between Corn 
Corn Height ~~' Amount Height and the Amount of 

of Fertilizer Fertilizer Used 

~ ~ 
~ ~ 
,!;!l OR OJ) 

~ ~ 
e e 
o 0 

U U 

Amount of Fertilizer (kg) 

Graph 1: A ball is dropped from several 
distances above the floor (in meters) and the 
height it bounces is then measured (in 
centimeters). 

Distance Dropped (m) 

Graph 3: A fisherman used fishing lines of 
several different gauges (test pounds) and 
recorded the number of fish caught on each 
gauge. 

Line Strength (test pounds) 

Amount of Fertilizer (kg) 

Graph 2: A candle was burned under glass 
jars of different volumes (in mL) to see ifthe 
volume of the jar affects the length of time (in 
seconds) the candle burns. 

Jar Volume (mL) 

Graph 4: Geologists wanted to know if there 
was a relationship between the density Of a 
rock and how many meters down it was 
collected from. 

Depth of Collection (m) 
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Graph 5: Is there a relationship between the 
numbers of hours a student studies and the 
score s/he gets on the weekly quiz? 

Time Spend Studying (hr) 

Graph 7: Do longer pendulums (measured in 
cm) have higher frequencies (measured in 
Hertz)? 

Pendulum Length (cm) 

Graph 9: How does the depth of a river (in 
meters) impact its speed (measured in meters 
per second)? 

'--_______ w 

River Depth (m) 

Graph 11: Does the length oftime an ice cube 
is in water (in seconds) affect the temperature 
of the water (in degrees Celsius)? 

Time in Water (s) 

Graph 6: A scientist studied the relationship 
between amount of rain (in cm) and the 
numbers of zebra babies born each spring. 

Amount of Rain (cm) 

Graph 8: Does the grade point average that a 
student earns in college depend on his/her SAT 
score from high school? 

High Scholl SAT Score 

Graph 10: Sea otters were counted over a 
number of years to see if their numbers were 
decreasing over time. 

Year 

Graph 12: Does the amount of nitrogen in the 
soil (measured in kilograms) affect corn 
production (measured in kilograms)? 

Amount of Nitrogen (kg) 
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6.Writing a Hypothesis 

A hypothesis is a possible or tentative explanation for a question or problem. A properly wdtten 
hypothesis has a dependent and independent variable. 

Dependent Variable- this is what may happen because of the independent variable. In other words 
it depends on the independent variable. . 

Independent Variable~ this is what is having an effect on the dependent variable 

Here are some Examples to help clear this up! 

Problem: Does the amount of air in a basket ball determine how high it will bounce? 

Hypothesis: , 

The amount of air in a basketball affects how high it will bounce. 
(LV.) (D.V.) 

Problem: Does the temperature affect how active the lizard is? 

Hypothesis: 

Warmer temperatures increase the a·ctivity level of a lizard. 
(LV.) (D.V.) 

Problem: IS the speed that a boy walks affected by how baggy his pants are? 

Hypothesis: 

The speed that boy walks is affected by how baggy his pants are 

(D.V.) . (LV.) 

Listed below are some already written hypotheses. Underline the independent variable and circle 
the dependent variable in each one. Basically, the dependent variable is something that can be 
measured like speed, height, odor, etc. .and the independent variable is something that is causing 
different amounts of the thing being measured. . 

1. The amount of sunlight a plant gets affects how tall the plant 
will grow. 

2. Female elks with higher level of hormones will migrate faster 

3. A teacher's attitude is affected by the number of students in 
her class 

18



4. The amount of sleep a students gets before a test affects the 
score he 01' she earns on a the test 

5. A person's sex determines how fast they can learn. 

6. The amount or hairspray a girl uses affects the number of boys 
who ask her out. 

7. Eating broccoli increases the number of correct answers on a 
math test 

8. Applying fertilizer affects the number of weeds growing in a 
yard . 

9. The amount of rainfall affects how many flowers a cactus 
produces 

10. A rougher road increases the number of times you fall when 
rollerblading. 

11. Telling your mother that she is a good cook increases the 
hour of your curfew. 

12. Washing the dishes for your mother increases the amount of 
money she gives you on the weekend. ' 

13. Coaches with more years of experience will have a higher 
percentage of wins. 

14. The amount of food that a bird eats is affected by the 
temperature. 

15. Eating chocolate affects the number of zits you get. 

Here is something a little different to try. Now I am going to give you the problem and you have 
to write a hypothesis. Underline the independen~;variable and circle the dependent variable for 
each hypothesis you create. 

1. Does the number of holes in your pants affect the number of 
. detentions you get? 

2. Does the color of a person's hail' affect the scores they get on 
tests? 

3. Does the color of a T-shirt you wear affect the number of 
people who smile at you? 

4. Does the type of music you listen to affect your grades? 

5. What affect does the temperature have on the length of an 
animal's hair? 

( 

c/ 
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6. Does the amount of salt in water affect how fast it will boil? 

7. Does the way a boy's hair is cut affect how many girl's like 
him? 

8. Does music have an affect on the number of eggs a chicken 
will1ay? 

9. What effect does the price of a pair of jeans have on how good 
they fit? 

10. What affect does cockroach poison have on the number of 
cockroaches in a house? 

20



BIO BASICS REVIEW NAME 

1. What is the dependant variable? ________________________ _ 

2. What is the independent variable? _______________________ _ 

Which is the dependant and independent variable in each of the following? Underline the 
independent, circle the dependant. 

3. The number of holes in a student's jeans affects the number of detentions the student gets. 

4. The amount of rain during the spring season determines the number of mosquitoes 

5. A teacher's attitude is affected by the number of students in the class 

6. The number of flowers on a cactus plant is related to the amount of rainfall. 

Determine the variable that goes on each axis 

7. The amount of fabric softener used in the laundry affects the grades that the student gets. 

8. The type of sneakers a student wears determines the number of friends the person has. 

9. The number of words a person can text per minute determines the number of people that like them. 

21



10. The temperature influences the length ofa dog's hair. 

11. Make the following graphs. 

Temp (0 C) # otters 

6 121 

45 150 

66 61 # otters 
43 118 

51 100 

14 62 

temp 

12. At 100x magnification, what does the objective have written on it? ____________ _ 

l3. What is the total magnification of the low power objective? ______________ _ 

14. What does the dissecting objective have written on it? _______________ _ 

15. What objective is the high power? ______________________ _ 

16. What steps do you need to take to put away the microscope? _____________ _ 

22



17. What direction does the object being viewed move when you move the stage to the right? __ _ 

18. How do you clean the lenses? ________________________ _ 

19. What power objective must you use oil to see? ___________________ _ 

20. When making a wet mount slide, how do you get rid of air bubbles? ___________ _ 

21. If you put 23 drops of water to fill up a ml, how many drops would you need for 5 ml? _____ _ 

22. If you put 105 drops of water to fill up a teaspoon, how many drops does each ml contain? ___ _ 

23. Where do you read the fluid in a graduated cylinder? ________________ _ 

24. Label the diagram of the microscope 

23
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_---1-1 How Is the Light Microscope Used? ---"'""'II 
A microscope is a tool used to look at very small things. "Micro" means 

small and "scope" means to look at. The microscopes that you will use in 
class have tWo or more lenses. A lens is a curved piece of glass. The lenses 
inside your microscope make the objects you look at appear larger. They are 
located in the eyepiece and in the objectives. 

You may wonder how much larger your microscope can make 
something look. The magnifying power of a microscope is how many times 
larger a microscope makes something look. The eyepiece of your microscope 
probably makes things look ten times larg~r. If so, it has 10 X written on it. 
Each objective lens also has a power written on it. To find the magnification 
for your microscope, multiply the 'eyepiece power by the power of the 
objective lens you are using. 

OBJECTIVES 
In this exercise, you will: 

a. learn the names and jobs of microscope parts. 
b. learn how to use and care for the microscope. 
c. determine the magnification of your microscope. 

,_, ' KEYWORDS 
Define the following keywords: 

compound light microscope ______________________ _ 

field of view ___________________________ _ 

lens _____________________ ~ _____________ __ 

stage __________________________ ~ _________ ___ 

MATERIALS 
light microscope 
lens paper 

PROCEDURE 

prepared slide of 
insect leg 

1. The microscope should always be hanq.led 
with care. Use one hand to hold the arm. 
Place the other hand under the base. 
Move the microscope to your table and 
gently set it down. (The arm should be 
toward you.) 

2. Use of the microscope is easy if you know 
the parts. Find the parts listed in Table 1 
on page 2 on your microscope. FIGURE 1. Carrying a microscope 
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Table 1. Microscope Parts and Their Jobs 

Part Name Job 

A Eyepiece Holds top lens, usually 10 x 
B Body tube Holds top lens certain distance from lower lenses 
C Arm Supports body tUbe 
D Nosepiece Holds lower lenses, turns to change objectives 
E High power Contains 43 x lens 

objective 
F Low power Contains 10 x lens 

objective 
G Coarse Moves body tube up and down, brings objects Into , 

adjustment focus 
H Fine Moves body tube up and down slightly, brings 

adjustment objects Into focus 
I Stage Supports slide 
J Stage clips Holds slide In place 
K Diaphragm Controls amount of light entering microscope 
L Light or mirror Sends light through microscope 
M Base Supports microscope 

A----~~ 

G 

B 

(":' 
D 

F .. , ...... 

E 

K 
FIGURE 2. Parts of the microscope L 

3. Before uSing the microscope, make sure the lenses are clean. Use lens paper only. 
Any other ~dnd of paper may scratch the lenses. Wipe the eyepiece and objective 
lenses gently. 

4. Look through the eyepiece. Turn the diaphragm so that the most light comes 
through the opening in the stage. The circle of light that you see through the 

" microscope is called the field of view. 
(,5. Turn the nosepiece so that the low power (10 x) objective is in place. Put a 
"-'/ prepared slide of an insect leg on the stage under the clips. A prepared slide is a 

slide made to last a long time. Keep the slide clean by holding it by the edges. 

(' 

( 

C' --
" 
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6. Always find an object first on low 

power. Move the slide until the 
. leg is directly over the hole in the 

stage. Then use the coarse 
adjustment knob to make what 
you see clear. Look to the side of 
your microscope when turning the 
coarse adjustment to keep from 
hitting the slide with the objective. 
Turn the coarse adjustment 
slowly. When the object is clear, 
we say it is in focus. 

7. Move the slide to the left. Which 
way does the leg move as you 
look through the microscope? 

8. Move the slide away from you. 
Which way does the leg move as FIGURE 3. Using coarse, adjustment 

you look through the microscope? __________________ _ 
9. Draw the insect leg in the circle in Figure 4 as it appears under low power. 

Then turn tIie nosepiece carefully until the high power objective clicks into place. 
Bring the object into focus by turning only the fine adjustment. Observe and 

~,' draw' the leg in the circle in Figure 4 as it appears under high power. 

Low power HIgh power 

FIGURE 4. 

10. Switch back to low power. Remove the slide and put it away. Answer the 
questions on the next page. Then put your microscope away. 
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QUESTIONS 
1. Fill in the chart below to show the total magnification of your microscope on low 

and high power. 

Eyepiece x Objective Total 
magnification magnification == magnification 

Low power 

High power 

2. How does the leg look under high power that differs from how it looks under 

low power? ______________________________________________________ ___ 

3. When you moved the slide to the right, which way did the insect leg,move? __ 

4. Is the field of view brighter or dimmer under high power? _______ _ 

5. How should you carry a microscope? ____________________________ _ 

6. Why should lenses be cleaned only with lens paper? __________ _ 

7. A compound microscope has two or more lenses. Is the light microscope you 

used in class a compound light microscope? _________________ _ 

Explain. ______________ --I-_____________ _ 

8. When using any piece of laboratory equipment, what should you always do? __ 
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Measuring with a Microscope 

Pre-Lab Discussion 

The microscope, de"eloped more than three hundred years ago, is the basic tool of the 
biologist. The microscope enables biologists to investigate living things and objects that 
are too small to be seen with the unaided eye. The microscope ,is able to magnify these 
tiny specimens by means of lenses located in the eyepiece and objectives. The light 
microscope is also capable of revealing fine detail. This ~bility ,to reveal fine detail is 
knowrt a~ resolving power. The type of microscope that you will be using throughout 
your study of biology is the compound light microscope. 

Although it is interesting and informative to observ~ specimens under the 
microscope, it is often difficult to know the actual size of the object being observed. 
Magnification cause~ us to lose the idea of actual size. You cannot hold up a ruler to a 
paramecium or a plant cell while it is under the microscope. Therefore size must be 
measured Indirectly-that is, it must be compared with the size of something you 
already know. The diam~ter o~ the microscope field seen through the eyepiece is a . 
convenient standard to use. To measure objects under the microscope, a unit called the 
micrometer (11m) is used. One micrometer equals 0.001 millimeter. 

In this iriv~stigation, you will develop skill in using the compound light microscope. 
You will also learn h~w to estimate the sizes of objects under the microscope. 

Problem 

How is the compound microscope used to make measurements of microscopic 
specimens? 

~ Materials (per group) 

Microscope 
Lens paper 

Safety ! 

Transparent metric ruler 
Prepared slides 

Always handle the microscope with extreme care. You are responsible for its proper care 
and use. Use caution when handling glass slides as' they can break easily and cut you. 
Note all safety alert symbols next to the steps in the Procedure and review the meanings 
of each symbol by referring to the symbol gUide on page 10. 
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Procedure 

1. Take a microscope from the 
storage area and place It about 10 
centimeters from the edge of the 
laboratory table. 

2. Carefully clean the eyepiece and 
objective lenses with lens paper. 

3. Examine the markings on a metric 
ruler. Decide which marks Indicate 
millimeter lengths. Place the ruler 
on the stage so that it covers' half 
of the stage opening, as shown In 
Figure 1. 

4. Prepare your microscope for low
power observation of the ruler. 

5. Look through the eyepiece. Focus 
on the edge of the ruler using the 
coarse adjustment. Adjust the 
position of the ruler so that the 
view in the low-power field is 
similar to Figure 2. 

'6. Place the center of one mark at the 
left side of the field of view. Malee 
sure that the edge of the ruler is 
exactly across the center of the 
field. If the ruler sticks to your 
fingers, use the eraser end of a 
pencil to arrange it. 

Stage clip 

Stage Stage opening 

Figure 1 

----~- Empty area of field 

Ruler 
--1-- mm marking on ruler 

Figure 2 

7. Note that 1 millimeter Is the distance from the'middle of one mark to the middle of the next 
mark. The diameter of the low-power field measures 1 millimeter plus a fraction of another. In 
Observations, record the measurement of the low-power field diameter In millimeters, 
expressing the length to the nearest tenth of a millimeter. 

8. In Observations, record the measurement of the low-power field diameter in micrometers. 

9. You cannot measure the diameter of the high-power field using the process you have just 
completed, Viewing a ruler under high power presents problems with light and focusing. Also, 
the high-power field diameter is less than 1 millimeter. But you can obtain the high-power field 
diameter indirectly. You know the low-power field diameter and the magnifying power of both 
objectives. Since the magnification of the objectives is inversely proportional to the field size, 
you can use this formula: 

high-power field diameter 
low-power field diameter X low-power magnification 

high-power magnification 

In Observations, record the high-power field diameter in micrometers. Show your 
calculations. 

10. Now that you know the diameter of your field size under both low and high power, you can 
estimate the sizes of the objects you view under the microscope by comparing them With the 
diameter of the field of vision. For example, if a tiny organism takes up approximately one-half 
of a field of view that Is 1000 micrometers in diameter, then its size is about one-half of 1000 
mtcrometers, or 500 micrometers. 

(~' 

( 
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11. Obtain prepared slides of various organisms and practice estimating their lengths, Write the 

name of the organism or part you examine and its estimated size in micrometers in the Data 
Table. 

12. When you have finished examining the organisms in step II, return your microscope to the 
storage area, 

Observations 

1. Measurement of the low-power field diameter 

2. Measurement of the low-power field diameter = _____ micrometers, 

3. Low-power magnification = ________________ _ 

4. High-power magnification = ________________ _ 

5. Use the formula shown in step 9 of Procedure to calculate the high-power field diameter. Show 
your calculations. 

Data Table 

Name of Object Measurement of Object (!-lm) 

Analysis and Conclusions 

1. How many micrometers are in 1 millimeter? ________ -'C-__________ _ 

2. How many micrometers are in 1 meter? _____________________ _ 

3. What happens to the field of view when you change from low-power magnification to high-

power magnification? 
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4. How many times is the magnification increased when you change from low-power to high

power magnification? 

5. How many times is the diameter of a field decreased when you change from low-power to high

power magnification? 

Critical Thinking and Application 

1. Approximately 500 ora certain type of bacteria can fit across your low-power field of vision. 

What is the approximate size of 1 bacterium? _________________ _ 

. 2. Approximately 7 of a certain type of protist can fit across your high-power field of vision. What 

is the approximate size of 1 protist? _____________________ _ 

3. If a microscope has a low-power magnification of 100X, a high-power magnification of 600X, 
and a low-power field diameter of 1800 micrometers, What is the high-power field diameter in 

micrometers? _____________________________ _ 

4. If 20 objects fit across;a low-power field of view whose field diameter is 3000 micrometers, 

what Is the approximate size of each object? _________________ _ 

,"01 \ ,,J •• , 
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"HOW TO MAKE A WET MOUNT SLIDE" 

In order to observe cells, you will have to become good at the technique of making a slide. This 
requires patience and careful handling of equipment. Take your time. 

I STEP 1 

STEP 2 

STEP.3 

STEP 4 

You will need a microscope slide and a coverslip. 

Put a drop of water on the slide. 

Put the object into the drop of water. The object must be very thin. You will see 
the importance of this when you make a wet mount of onion cells .. 

Place the coverslip over the object by first placing one edge down, and then slowly> 
lowering the 'other side so that you don't trap air bubbles. Air bubbles will look' 
like dis'carded tires, and are actually quite interesting in appearance, but they will. 
interfere with your view of the object you really want to .see. 

This edge should 
just touch the drop 

Drop of water 

SIDE VIEW OF SLIDE 

Whenever you make a slide of something 
during this semester, you should use the wet 
mount method. It is the very best way to 
get a clear view of the object, and it prevents 
the specimen from drying out. 
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Human Epidermal Cells 
Introduction 

What do your skin cells look like? It is easy to remove 'orne and look at them with a microscope. 

Biological Concepts 
• Cell structure • Epidermis 

Mat,eri~ 
Methylene blue stain, 1 % aqu~ous 

Clear'tape, 1.0 cm X 1.0 em 

Dissecting needle 

Forceps 

Microscope 

Microscope slide 

Slide cover slip 

Soap/water 

Safety Precautions 
Methylene blue is a vital stain-it .stains nearly everything, and it is difficult to remove. Prevention is the key when working 

with vital stains. Wear chemical-resistant gloves and avoid contact with eyes and skin. Wear safety glasses or chemical splash 
goggles whenever working with chemicals. heat or glassware in the lab. 

Procedure 

1. Wash the underside of a wrist that wi~ be sampled for epidermal cells with soap and water. 

2. 

3. 

4. 

s. 

Stick a clean piece of *ar tape. on the underside of the washed wrist. 

Gently remove the piece or tape from the wrist being careful to avoid getting fingerprints on the tape. A forceps might help 
to remove the tape and avoid fingerprinting the tape. 

Place the tape, sticky~side up, on a clean microscope slide. 

Stain the top, sticky side of the tape with 2 or 3 drops of 1 % methylene blue solution. 

6. Use a dissecting needle to gently place a cover slip over the sticky tape. Lower the coverslip down onto the tape and then 
remOve the dissecting needle. This should help prevent staining your fing,ets. Caution: Use methylene blue carefully. It 
will stain most items including skin, clothing, and table ~ops. , 

7. Examine the slide under a micros~ope. Look for cells with low power first, and then switch to high power for details. 

8. Record your observations of epidermal cells by making drawings. Label you: drawings with appropriate magnifications. 
Use your knowledge of the size of the microscopic field to estimate the size of the cells. 

• • 

OBJECT_-_______ _ OBJECT ________ _ 

MAGNIFICATION _____ _ MAGNIFICATION _____ _ 34



What magnification is the dissecting lens? The low power? High power? 

What will you be looking at under the microscope? Why is one object only looked 
at under low power? 

List the steps for focusing under low power .. 

. What is very important when focusing under high power? 

What are your predictions for this lab? How many microns will the field of view 

be under low power? 

Draw what you believe an human skin cell will look like under high power 

( 

l i 
/ 
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OBJECTIVES 

o Use the microscope to view prepared slides under low and high power 

MATERIALS 

Slides of tissues 

Procedure: 
1. You will take one of the prepared slides 

2.Using your knowledge ofthe microscope, you will make 2 scale drawings, one 
under low power and one under high power 

3. Use a clear ruler under the low poer objective only to get a scale, which you 
MUST include in your drawing under low power . 

. Questions 

1. Complete 2 scale drawings below. Be sure to include a circle and labels as 
they are not provided for you in this lab. 

(' 

c. 

l 
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What magnification is the dissecting lens? The low power? High power? 

What will you be making a wet mount of? What should you be careful of? 

, 
List the steps for focusing under low power, 

What is very important when focusing under high power? 

What are your predictions for this lab? How do you think the object will appear to 

in the field of view when you move it right? Up? What do you think will be most 

difficult to accomplish?, 

Draw what you believe an onion cell will look like under high power 

.(' 

37



In almost every type of biological research, the microscope plays a fundamental 
role. Biologists use it to study the fine structures of cells and tissues, things that 
are too small to be seen with the unaided eye. The microscope used most often is 
the light microscope, which uses light to form an enlarged image of a specimen. A 
commonly used type of microscope is the compound light microscope. Compound 
light microscopes are used to view tiny living organisms as well as preserved cells 
mounted on glass (a microscope slide) and covered with a coverslip. This type of 
slide is prepared with water 01' some other liquid, such as a stain, and is called a 
wet mount. 

Under the compound light microscope, most objects and microorganisms are 
observed in a drop of water. If you think of that drop of water as a pond and the 
objects and microorganisms as fish in the pond, you will begin to see why it is 
important to be able to focus at different depths. Depth-of-field focusing is always 
done under high power with the fine adjustment. 

In this lab, you will practice using a compound light microscope. You will learn 
how to make a wet-mount slide and will observe several cell structures. 

OBJECTIVes 

• Show the proper use and care of a compound light microscope. 

• Use the compound light microscope at low power and at high power. 
• Prepare a wet-mount slide to examine under the microscope. 

• Compare the movements of several images seen through a compound 
light microscope. 

MATERIALS 
• medicine dropper 

• safety goggles, lab apron, protective gloves • methylene blue 

• compound light microscope • onion sectioq 

• coverslip (5) • paper towel 

• dissecting needle or pencil • prepared slide 

• forceps • small plants, such as moss 

• glass microscope slide (5) • threads 

• Elodea leaves • tweezers 

• lens paper • water 

(. 
, 
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I Using a Microscope continued 

Procedure 
PART 1: THE COMPOUND LIGHT MICROSCOPE 

1. Complete Table 1 as you do Part 1. 

FIGURE 1 THE COMPOUND LIGHT MICROSCOPE 

Ocular lens ------r=l Coarse 
adjustment 

Body tube tine 
adjustment 

Revolving nosepiece Arm 
Low-power objective lens Stage dip 

High-power objective lens --e~~~iJ--Stage 
Mirror 

Diaphragm 

Base 

TABLE 1 THE PARTS OF A COMPOUND LIGHT MICROSCOPE 

Microscope part Function 

Ocular lens 
(magnification: ) 

Body tube 

Arm 

Stage 

Coarse adjustment 

Fine adjustment 
! 

Lamp or mirror 

Revolving nosepiece 

Low-power objective lens 
(magnification: ) 
High-power objective lens 
(magnification: ) 
Diaphragm 

Base 

( 
" 

( 

• 
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2. Carry a microscope to your lab table by holding the microscope arm with one 
hand and supporting the base with the other hand. CAUTION: A microscope 
is expensive and fragile. It is important to use it correctly to avoid 
damaging it and avoid breaking slides or destroying specimens. When 
you use a microscope, be sure it rests securely on your lab table away 
from the edge. 

3. Locate each microscope part listed in Table 1 and shown in Figure 1. Observe 
the magnification power (a number followed by an x) ofthe ocular lenses and 
the low- and high-power objective lenses. Record these numbers in Table 1. 

4. lfyour microscope has a built-in lamp, plug it in and turn it on to reflect light 
through the hole in the center of the stage. 

5. Raise the objectives (01' lower the stage) as far as possible by turning the 
coarse-adjustment knob. Secure a prepared slide to the stage, using the stage 
clips. Turn the low-power objective into position over the stage. While 
observing the stage from eye level, use the coarse-adjustment knob to position 
the objective as close to the slide as it will go without touching the slide. 

6. Look through the ocular. Always keep both eyes open as you look into the 
eyepiece. Keeping both eyes open avoids eye strain. lfthe lens is dirty, ask 
your teacher to demonstrate the,correct way to clean it. CAUTION: Never 
use anything other than lens paper to clean the lenses of the microscope. 
Focus with the coarse-adjl:1stment knob only. CAUTION: Never focus by 
moving the objectives downward. You may run the objective into the slide 
and bi'eak the slide or damage the objective. 

7. Complete focusing by slowly turning the fine-adjustment knob back and forth. 
When the object you are viewing is in focus and exactly in the middle of your 
field of vision, switch to high power. Use the fine-adjustment knob to refocus. 
CAUTION: Never use the coarse-adjustment knob at high power. 

PART 2: MAKING A WET MOUNT 

8. Use tweezers to strip a thin, transparent section of skin from the inner layer of 
a piece of onion. 

9. Place the section of skin in the center of a clean, dry slide. With a medicine 
dropper, apply a drop of methylene blue stain to the skin. CAUTION: 
Glassware is fragile. Notify your teacher immediately of any broken glass. 

10. Hold a coverslip at a 45° angle to the slide at the edge of the drop of 
methylene blue. Lower the coverslip slowly to avoid forming air bubbles. 
Under the microscope, air bubbles look round and have dark edges. 

( .. 
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11. Place your wet mount onion cell slide on the microscope stage. Using the low
power objective, center and focus the microscope on the cells that make up the 
skin. Then switch to high power . 

.. Make a drawing of what you see. 

LOW POWER HIGH POWER 

• What happens to the image of the cells as you go from low power to 
high power? 

12. As you look through the eyepiece, slowly adjust the diaphragm to obtain the 
appropriate light for viewing. 

• What happens as you adjust the diaphragm?, 

13. As you look into the microscope, use your stage adaptor to move the slide to 
the right and then to the left .. 

• What happens to the image as you move the slide to the right? 

• What happens to the image as you move the slide to the left? 

14. Observe one cell carefully for several minutes under high power. 

• Locate a vacuole. How many are there? 

• What other cell structures do you see? 

15. Obtain a sample of protists. Malee a wet mount, and observe it under high power. 
Observe one cell carefully for several minutes. 

( 

( 
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@ Identify the structures you see. 

• What movement do you see? 

PART 3: DEPTH-OF-FIELD FOCUSING 

16. Make a wet mount slide of two threads by crossing the threads in the center of 
a clean glass microscope slide. Use a medicine dropper to add a drop of water. 
Add a coverslip to the slide. 

17. Place your wet mount on the stage of the microscope. Under low power, adjust 
the slide on the microscope stage so that the point where the threads cross is in 
the center of your field of vision. Bring both threads into focus. 

18. Switch to high power. 
• Using the fine adjustment, can you see both threads in focus at the same time? 

Why or why not? What can you infer about the depth-of-field and the objective 
used for viewing? 

19. Slowly tum the fine-adjustment knob back and forth, and practice focusing on 
different parts of the two threads. 

20. Dispose ofyoul' materials according to the instructions from your teacher. 
Clean up your work area, and wash your hands before leaving the lab. 

. --~,~-------------- _____ POINTS: __ 

( 

(., 

c. 
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Que~tions for Microscope Lab 
1. What does the magnification number on the ocular lens mean? 

2. CaICulate the total magnification of your compound light microscope at low 
power and at high power. (Multiply the ocular (eyepiece) magnification by the 
objective magnification.) Show the calculation. 

3. Is the largestfield of view seen under high power or low power? 

4. Why is' it necessary to be able to focus at different depths? 

5. When making a wet mount, why must you always use a coverslip? 

6. When the slide is moved to the right, the object throug~ the eyepiece appears 
to move in which direction? What occurs when the slide is moved away from 

you? 

7. If a microorganism was moving from right to left across your field of view 
under a compound light microscope, which way would you move the slide to 
keep the microorganism in view? Why? 

8. Which thread from the prepared slide was on the bottom? What color was on 
top. How did you determine this? 

9. In addition to compound light microscopes, there are more powerful ones that 
scientists use. Research (use book or internet) to determine the differences in 

(' 

( 
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what they use to image an object and the amount of magnification for the 

following microscopes: 

a. scanning electron microscope ___________ _ 

b. transmission electron microscope __________ _ 

c. scanning tunneling electron microscope ________ _ 

10. Draw the onion cell correctly below under low AND high power. Make sure 

to use proper labeling and drawing techniques as discussed in class I! 

( 
. '~. 

( 

44



10m: lQOm. 

N 
(l) 

lkm .. 
;0 
(1) 
.... -1 

OJ 
rt 

( 

( 

45



Where should you read the volume in a graduated cylinder? 

What will you use to add water to the cylinder? 

What object will you find the volume of?What is this method called? 

What is volumes will you be taking from the beakers of red, blue and yellow? 

What are your predictions for this lab? Reading what colors you will be mixing, 

can you tell what the final colors will be, in order? 

( 

( 
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NA~E ________________________________________ PER ____________ _ 

Lab Practical: Following Procedures in the Lab 
Purpose: In this activity you will learn determine your skill in following written directions. 
This will be graded as a quiz. Please be sure to complete all questions on the lab. 

Materials: 
red, blue, and yellow water 
3 small beakers or cups 

Procedure: 

test tube stand 
small graduated cylinder 

1. Label each test tube A, B, C, D, E, or F using tape 

6 test tubes 

2. Pour about 25 mL of each color of water into three small beakers or cups. One 

should be blue, one yellow, and one red. 

3. Into test tube A, measure 9.5 mL of red water 

4. Into test tube C, measure 9 mL of yellow water 

5. Into test tube E, measure 9 mL of blue water 

6. From test tube C, measure 2 mL, and pour the 2 mL into test tube D 

7. From test tube E, measure 3.5 mL and add it to test tube D and mix 

8. Into test tube F, measure 2 mL of blue water and 3.5 mL of red water and mix 

9. From test tube A, measure 4 mL of water and pour it into test tube B 

10. From test tube C, measure 1.5 mL of water and pour it into test tube B and mix 

11. Once your observations are complete, empty all the test tubes into the sink, 

remove the tape and rinse well. Put all test tubes upside down on the test tube rack. 

Show me the cleaned lab table and I will stamp this lab. 

Observations and Data: 
Carefully measure the total amount of water in each test tube. Complete the table 
below by recording the final color and total amount of water in each test tube. 

Test Tube Color of Water Total Volume of Water (mL) 

A 

B 

C 

D 

E 

F 
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NAME ______________________________________ PER __________ __ 

Questions: 

1. What lab table were you working? 

2. Who was your lab partner? 

3. What was the biggest difficulty in completing this lab? 

4. Other than practicing following procedures, what other purpose did this lab have? 

Clean-up 
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1. What liquids will you be mixing? 

2. What is the foi:mula of density? 

3. What will you be taking the temperature of? 

4. What must you do to the material you are measuring the temperature of? 

5. What are the 8I units for 

a. Temperature 

b. Mass 

c. Density 
y 

d. Volume 

6. What are your predictions for this lab? Be specific. 
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51 Units 

OBJECTIVES 

" Express measurements in 81 units. 

• Read a thermometer . 
.. Measure liquid volume by using a graduated cylinder . 
.. Measure mass by using a balance. 

D Determine the density (mass-to-volume ratio) of two liquids. 

MATERIALS 

• graduated cylinder, 100 mL 

.. cups, plastic, (2) 

• thermometers, Celsius, 

alcohol-filled (2) 

• ring stand or lamp support 

• stopwatch or clock 

• com oil, 25 mL 

• cup, clear plastic 

Procedure 
MEASURE SAND TEMPERATURE 

.. sand, light-colored, 75 mL 

• sand, dark-colored, 75 mL 

• gloves, heat-resistant 

.. light source 

.. balance 

• water, 25 mL 

• graph paper 

1. Use the data table on the next page to record your results. 
2. Put on safety goggles, gloves, and a lab apron. Using a graduated cylinder, 

measure 75 mL of light-colored sand. Pour the sand into one of the small' 
plastic cups. Do the same thing with the dark-colored sand and another plastic 
cup. 

3. Make sure the sand is level. You can do this by placing the cup on your desk 
and sliding it back and forth. Insert one thermometer into each cup. 

4. Using a ring stand or lamp support, position the lamp approximately 9 cm 
from the top of the sand, as shown in the picture on page 20. Make sure that 
the lamp is evenly positioned between the two cups. 

( 

I. 
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5. Before turning on the lamp, record the initial temperature of each cup of sand 
in the data table .. 

S dT t an empera ure 
Temperature (degrees C) 

Time (min) Dark~colored sand Light-colored sand 

Start 

1 

2 

3 

4 

5 

6 

7 
8 

9 

10 

6. A. CAUTION: Wear heat-resistant gloves whtm handling the lamp. 
~ The lamp will get very hot ~nd may burn you. Start the stopwatch 
when you turn on the lamp. The lamp will get hot and warm the sand. Check 
the temperature of the sand in each container every minute for 10 minutes. In 
your data table, write down the temperature of the sand after each minute. 

COMPARE THE DENSITY OF OIL AND WATER 

7. Use the data table on the next page to record the results from this section. 

8. Label one clean plastic cup "Oil." Label a second cup "Water." Using a 
balance, measure the mass of each plastic cup. Record the weight in your 
data table. 
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Density of Two Liquids 

a. Mass of em12ty oil cup g 

b. Mass of empty water cup g 

c. Mass of cup and oil g 

d. Mass of cup and water g 

e. Volume of oil 25mL 

f. Volume of water 25mL 

Calculating Actual Mass 

Oil Item c - Item a = g 

Water Item d - Item b = g 

g. Density of oil g/mL 

h. Density of water g/mL 

9. Put on an apron. Using a clean graduated cylinder, measure 25 mL of corn oil, 
and pour it into the plastic cup labeled "Oil." Using a balance, measure the 
mass of the plastic cup containing the corn oil. Record the mass in your data 
table. 

10. Repeat step 9 with water instead of oil. Use the plastic cup labeled "Water." 

11. To find the mass of the oil, subtract the mass of the empty cup from the mass 
of the cup and the oil together. 

12. To find the density of the oil, divide the mass of the oil by the volume of the 
oil, as shown in the operation below. 

Density of oil = mass oroil = g/mL 
volume of oil 

13. Repeat steps 11 and 12 to find the mass and density of water. 

14. Combine the oil and water in the clear cup. What happens? 

15. ~..JA.. Clean up your materials. Put everything back where you found it. 
~ 'V Wash your hands or use the GERM-X by door before leaving the 

lab. 

(' 

(-i. 
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NAME, ____________ S,CI# __ --'-_POINTS: 

51 UNITS LAB SHEET 
1. Use graph paper to graph the data that you collected in the first part of the lab. 

Remember to use the correct variables (use notes) and label the graph 
correctly! Staple behind this sheet with your name on it. 

2. Based on your graph, how are color and heat absorption related? 

3. How might the color of the clothes that you wear affect you on a sunny day? 
(Hint: Think of typical summer clothes.) 

4. In the second part ofthe lab, you combined the oil and water. How are your 
observations related to the densities of the liquids? 

5. What could you infer about the value for the density of ice if you observe it 
floating in water? 

6. How would your calculated density vEj.lues be affected if you misread the 
volume measurement on the graduated cylinder? 

7. Pumice is a volcanic rock that has a density less than 1.00 g/cm3
• How would 

you prove this density if you did not have a balance to weigh the pumice? 
(Hint: The density of water is 1.00 g/cm3

.) . 
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Ch 1 Crossword/ Flash cards- complete the crossword, then ma1ce a 
flashcard (term on one side, definition on the back) for al110 terms 

3 4 

5 6 

7 

8 

9 

Across 
1. in bi~logy, the smallest unit that can perform all life processes 4 

5. the maintenance of a constant internal state in a changing environment 
7. the process of obtaining information by using the senses; the information obtained by using the senses 
8. Le Systeme International d'Unites, or the International System of Units, which is the measurement 
system that is accepted worldwide 
9. a habit of mind in which a person questions the validity of accepted ideas 

Down 
2. a procedure that is calTied out under controlled conditions to discover, demonstrate, or test a fact, theory, 
or general truth 
3. group in an experiment, a group that serves as a standard of comparison with another group to which 
control group is identical except for one factor 
4. the scientific study ofliving organisms and their interactions with the environment . 
5. a testable idea or explanation that leads to scientific investigation 
6. a system of ideas that explains many related observations and is supported by a large body of evidence 
acquired through scientific investigation 

(. 
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CHAPTER 1 VOCAB 

-

) 
Skepticism 

Observation 

Hypothesis 

Experiment 

control group 

theory 

SI 

Biology 

cell 

I homeostasis 
( 

universal laws 

correlation data 

bias 

Homeostasis 
I 

Metabolism 
Responsivene 
ss 

Heredity 
--

• 

. . 
"'-'PV" ..... -- .... -

-- - -
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CHAPTER 1 BIOLOGY AND You 

I. SCIENTIFIC THOUGHT involves making observations, using evidence to draw 
conclusions, being skeptical about ideas, and being open to change when new discoveries 
are made. 
II. UNIVERSAL LA WS~Science is governed by truths that are valid everywhere in 
the universe. These truths are called 

----~------------------

III. SCIENCE AND ETHICS -Scientific experimentation and ~iscovery can have 
serious ethical implications. Because of this, scientific investigations require ethical 
behavior. are a system of moral principles and values. 
Scientists performing investigations must report only accurate data, must allow peers to 
review their work, and must behave ethically with the people involved in their 
investigations. 
IV. WHY DO YOU NEED SCIENCE? An understanding of science can help you 
take better care of your health, be a wiser consumer, and become a better-informed 
citizen. 

A. The same critical thinldng process that scientists use is a tool that you can use in your 
. everyday life- ex deciding which route to work has the least amount of traffic 

B. You can use what you learn to increase the quality of your physical life- ex what is 
the best acne medication, which vitamins help you live better, etc 

C. New technologies are' around the corner. Understanding biology and science will 
help you make informed decisions- ex new drugs for obesity, removing the need for 
sleep. nanotechnology 

V. SCIENTIFIC EXPERIMENTS-Scientists conduct controlled experiments or 
perform studies in order to test a ____________ _ 

A. An experiment is a procedure that is carried out under controlled conditions to test 
a hypothesis. 
B. There are often cases in which experiments are not possible or not ethical. In these 
cases, researchers perform studies or use 'correlation data (statistics gathered from 
subjects that show a relationship) 
C. Scientists verify their by conducting their experiments 
many times and by checldng to see if other scientists have found similar results. 
D. Every person has his or her own point of view. A point of view is called a __ 
E. Scientists try to prevent bias from affecting their work, but bias can still influence 
an experiment. Sources of funding, personal 'involvement in a product, and other conflicts 
of interest can affect an experiment. 
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F. It is wise to view all scientific claims in their context and think critically about 
scientific theories, Ex- diet miracles 
G. The main difference between a theory and a hypothesis is that a hypothesis is a 
specific, testable for a limited set of conditions and a theory is a general 
explanation for a broad range of data that is consistently proven correct by new studies. 

VI. THE STUDY OF LIFE-Biology is the scientific study of living organisms and 

their interactions with the environment. Some of the branches of biology are 

• biochemistry , GIl microbiology, 

• ecology, • botany, 

• cell biology, • zoology, 
III genetics, III physiology 
III evolutionary theory, 

VII. PROPERTIES OF LIFE-The six properties of life are: 
1. 

2. 

3. 

4. 

5. 

6. 

i. All living things are made of one or 1;110re cells. 
ii, A cell is the smallest unit capable of all life processes. 

i. 
ii. 

i. 
ii. 

iii. 

i. 

ii. 
iii. 

1. 

ii, 

i. 
ii. 

iii. 

All living organisms must.maintain a stable mtel'llal environment in order to function properly, 
The maintenance of a stable internal environment in spite of changes in the external environment 
is called homeostasis. 

Living organisms cany out different chemical reactions in order to obtain energy. 
The sum of all the chemical reactions carried out in an organism is called metabolism, 
Almost all of the energy used by living things originally comes from the sun, 

In addition to maintaining a stable internal environment, living organisms respond to their 
exte1'llal environment. 
Can you think of a way that you have responded to your environment today • Reproduction 
Most living things can reproduce, Reproduction is the process by which organisms make more of . 
their own kind from one generation to the next. 

When an orga~lism reproduces, it passes on its own traits to its offspring in a process called 
heredity, 
Inherited characteristics change over generations. This process is called evolution, 

All living organisms grow. 
As organisms grow, many change, This process is called development. 
Development differs from evolution because development refers to change in a single individual 
during that individual's life, 
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CHAPTER 1 SEC 1 Due Date 

1. Why is skepticism important in science? 

2. Describe four ways to practice scientific thought. 

3. What is a universal law? 

4. Identify two universal laws. 

5. Give three examples of ethical scientific beh,avior. 

6. Think about some decisions you make every day. Give two 
examples of how you can use scientific thought to help you make good decisions., 
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CHAPTER 1 SEC 2 Due Date 

1. How do most scientific investigations begin? 

2. What is the difference between a dependent variable and an independent variable? . 

3. How is a theory different from a hypothesis? 

Underline the independent variable and «[§j!.i[jhe dependent variable in the following, 

4. Telling your mother that she is a good cook increases the hour of your curfew. 

5. Washing the dishes for your mother increases the amount of money she gives you on 

the weekend. 

6. Coaches with more years of experience will have a higher percentage of wins. 

7. The amount of food that a bird eats is affected by the temperature. 

8. Eating chocolate affects the number of zits you get. 
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CHAPTER 1 SEC 3 DUE DATE 

1. Describe two benefits of using the SI system of measurement. (" 

2. How many centimeters are in 1 m? 

3. Why might a scientist use a microscope in a laboratory? 

4. What is the purpose of using the sterile technique in the laboratory? 

------------c 
5. Why is it important to keep your lab area clean and organized?Give two reasons. 

6. What should you do before a lab? Why? 

7. What should you do if an accident occurs in the lab? 

Bell ri ngerQuestlon _________________________ _ 

ANSWER ___________________________ ___ 
/ 
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CHAPTER 1 -f(~_' --____ Q=-U_E-'---ST_I_ON_S __ _ 

1. What is bias? Why do scientists not use this to support ideas? 

2. What is skepticism? Why would maldng a new discovery be a result of skepticism? 

3. What is a universal law? What branches of science do universal laws mostly apply to? 

4. Which are some examples of unethical behavior in scientific investigations? 

5 . How can an understanding of science help you live a better life? 

6. Noticing that your heart rate AND respiration increase when you exercise is an example of 
what? What part of the scientific process is noticing changes? What about writing down your heart rate 
and respiration? 

7. What is a hypothesis? 

8. Most typically, what is the order in which the steps of scientific investigations are applied? 

9. If experiments are not possible or ethical, scientists can do what? 

10. How are scientific hypotheses tested? 

11. What is the definition of an experiment? 

12. What are the independent and dependant variable? (definitions) 

13. What is a general explanation for a broad range of data called? 

14. Is a scientific theory always correct? When can they be revised (updated or changed)? 

15. How do scientists build a theory? What do they use to support the theories? 

16. What number is the metric system based on? (what are the powers)? 

17. How many kilometers is one meter equal to? 

18. A specialized tool used to magnify organisms so that they can be observed is a 

19. What is sterile technique? Give an example of how sterile techniques prevents 
contamination 

20. Know your safety procedures. 

21. What is biology the study of? 

22. What are the six properties of life? 

23. As a characteristic of all living things, homeostasis relates most directly to what biological 
themes? 
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24. All living things maintain a balance within their cells and with the environment through 
the process called what? 

25. What is the process by which organisms make more of their own kind? 

26. Children tend to resemble their parents due to what trait of living things? 

27. When sunflowers turn their flowers to follow the sun, or you wake up from your alarm 
clock going off, this is an example of which property of life? 

( 
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1. How will you measure head circumference? 

2. How will you measure running speed? 

3. Who's information will you be recording? 

4. How will you measure height? 

5. What are the S1 units for 

a. Shoe size ----------------------------------
b. time 

-------~-----------------------------

c. height ____________________ _ 

d. weight ____________________ _ 

6. What are your predictions for this lab? Be specific. 

'U 

( 
\""-' .. 
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OBJECTIVES 

• to use observation to record data 

• to use data to create a graph that best demonstrates a correlation 

MATERIALS 

• graph paper 

• string 

• ruler 

Procedure: 
1. You will use a string to measure height and head circumference. Mark the 

string with a marker or pen instead of cutting it and then measure it using a 
yardstick. 

2. To determine how high someone can jump, measure where the tip of their hand 
is on a wall (use masking tape), then have them place a different piece oftape 
on the wall as high as they can put it while jumping. The distance between 
the 2 pieces of tape is the height they jumped. 

3.Use 3 attempts for jumping, breath holding, and running. Take the best of the 
three. 

4.Use the materials provided to record the variables of the following: 

a. Does someone's height determine how high they can jump? 

b. The effect a person's age has on their weight. (Use kilograms) 

c. Does a student's head circumference effect the length of time a person 

can hold their breath? Use class data. 

d. Does a person's shop effect the number of jumping jacks they can 
complete in 1 minute? 

e. Does a person's shoe size influence how fast a person can run 100 
meters? 

f. The favorite types of ice cream in the class.(yes this is a graph) 

( 

c··· 
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5. Unless otherwise specified, you will use the people in your lab table. This 
means there will be a minimum of four people. 

6.Ifthere are not enough people in your group, I will combine groups. 

7. You must use 81 units except for shoe size, which is American shoe size. We 
will run the 100 meters as a group and you will be required to remember your 
own time. 

8. Create a different graph for each situation. They are not all line graphs. Use 
what you know about graphs to chose the best type of graph for the 
information 

9.The x and y axes (meaning the independent and dependant variables) must be 
correct, the labels must be correct,an appropriate title must be chosen, a ruler 
must be used to draw the graphs and of course graph paper must be used. 
Your name must be on each page and they must be stapled. Each p<?rson must 
hand in their own set of graphs. 
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.Chapter 3 Word Search/ Flashcards Homework- find 
all 30 words in the letters below whose definitions follow the puzzle. Then create flashcards for the terms 
(30). Remember to put the definition on the opposite side as the term 

WNQONSPOUDEBEBMETNEX 
X CO H E S ION NIL U 0 A V V U N N 
P K F R P X H I Z G U P T F B S T C E I 
T E V I T CAY P C S A I E FIE L R E 
AODHOCMDEVAEMLSEBEGT 
C Q DIN EEL J C LTC U I J ROY 0 
L A X X I POL TIC TAN T M C T J R 
R CRY M M FIE I AND M E Z L I L P 
PLABABVZEZMRJAWLEDFV 
S Z X S 0 A ALL B J N V Y U F A E C D 
P C YN T H C D U Q Z J L H J S I V L Z 
R T M I BUY Z H R I K Q L U 0 S W S F 
D W 0 Z N A A DEE K B X G D L I U L W 
Y N Q F A ETA R T S BUS N U Q Q D P 
YOBYSFCQAAMICGUTHJLN 
WVCUMTXEYITUOMOIMQKN 
Y Q K RAJ A J L F J E H N P 0 G H T F 
F I C N A C I D G JIB T Z M N A I N V 
T F T I V R D W P H Q K F A 0 Z 0 NET 
T N E MEL E PRO D U C T C N D L R M 

the smallest unit of an element that maintains the chemical 
properties of that element 
a substance that can not be broken down into simpler substances by 
chemical means- ex Carbon, hydrogen 
an electron that is found in the outermost shell of an atom and 
determines the atom's chemical properties 
a substance that is made of atoms oftwo or more elements joined by 
chemical bonds 

a group of atoms that are held together by chemical forces 

C,' I: '. I 
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an atom or molecule that has gained or lost one or more electrons 
and has a net positive or negative charge 

the .force that holds molecules of a single material together 
the attractive force between 2 different substances that touch each 
other 
a homogeneous mixture with 2 or more substances uniformly 
dispersed . 

any substance that increases hydronium (hydrogen ions H+) 

any substance that increases hydroxide ions (OH-) 
a scale that shows acidity or alkalinity (basicness). A logarithmic 
scale. 
a substance that acts as an acid and base and stabilizes a solution's 
pH 
a class of molecules that has carbon, hydrogen and oxygen. Includes 
sugars, starches and fiber 

long hydrocarbon chains that includes fats, waxes and steroids 

long chains of amino acids. Main component of everything in cells 

a class of molecules that contain a carboxyl group and amino group 

long chains of nucleotides. Includes DNA and RNA 
contains a sugar, nitrogenous base and phosphate group. In chains, 
makes DNA and RNA 

deoxyribonucleic acid, determines hereditary information 
ribonucleic acid, also carries genetic information, but uses info to 
make proteins 

adenosine trisphosphate, the energy currency of ALL cells 

capacity to do work 

a substance that is part of a chemical reaction 

a substance that is formed from a chemical reaction 
the minimum amount of energy that is needed to begin a chemical 
reaction 
a molecule, usually made of protein, that helps chemical reactions 
happen in cells 

the reactant (beginning substance) catalyzed by an enzyme 

the site on an enzyme where the reaction takes place 
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Chapter 3 Chemistry of Life 

I. ATOMS -All matter is made up of atoms. An atom is the smallest unit of matter that 
cannot be broken down by chemical means. 

A. Matter is anything that has ________ and takes up space. 

,B. The nucleus of an atom is made up of positively charged protons and 
uncharged neutrons. Negatively charged electrons have vety little mass and move 
around the nucleus in a large region called the ------------------------
C. An element is a substance made up of atoms that have the same number of 
protons. For example, each atom of the element carbon has six protons. 

D. Atoms of an element may have different numbers of neutrons. These atoms 
are called of elements. 

II. CHEMICAL BONDS -Chemical bonds form between groups of atoms because 
most atoms become s~able when they have eight electrons in the valence shell. 

A. Electrons in the outermost level, or shell, are called ___________ _ 

(' 

B. Atoms tend to combine with each other such that eight electrons will be in the (' 
. valence shell. When atoms combine, a force called a chemical bond holds them 
together. 

C. When atoms of different elements combine, a forms. A 
compound is a substapce made of the bonded atoms of two or more elements. 

D. Types of bonds-

1. - sharing valence electrons forms a covalent bond. 

a) A is a group of atoms held together by 
covalent bonds. 

b) A water molecule, H
2
0, forms when an oxygen atom forms 

covalent bonds with two hydrogen atoms. 

2. -Atoms can achieve a stable valence level by losing or 
gaining electrons, resulting in a positive 01' negative charge. An ion is an 
atom 01' group' of atoms that has an electric charge because it has gained 01' 

lost electrons. The attractive force between oppositely charged ions is an 
ionic bond. (j 
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I III. POLARITY - some bonds may have charges that are not distributed equally. 
Molecules with partial charges on opposite ends are said to be _______ _ 

A. In some covalent bonds, the shared electrons are attracted more strongly to 
one atom than to the other. As a result, one end of the molecule has a partial 
negative charge, while the opposite end has a partial positive charge .. 

B. The partially charged ends of polar molecules attract opposite charges. 
Because of this behavior, polar molecules can dissolve other polar molecules and 
ionic compounds. 

C. Nonpolar substances, suchas , grease"and , do not ------- ---------
dissolve well in water. 

D. When bonded to an oxygen, nitrogen, or fluorine atom, a hydrogen atom has 
a partial charge nearly as great as a proton's charge. It attracts the negative pole 
of other nearby molecules. This attraction, called a I is stronger 
than attractions beiween other molecules, but not as strong as covalent bonds. 

IV. PROPERTIES OF WATER ~Most of the unique properties of water result 
because water molecules form hydrogen bonds with each other. 

A. When water freezes, the crystal structure formed due to hydrogen bonding 
makes ice than liquid water. 

B. Water can absorb a large amount of heat without changing temperature. This 
property can help organisms maintain a constant internal temperature. 

C. The attraction of particles of the same substance, such as water, is called 
________ ~ ___ . Cohesion keeps water from evaporating easily; 
thus, water is a liquid at ordinary temperatures~ 

D. Water molecules also stick to other polar molecules. This attraction between 
particles of different substances is called ____ ' ________ _ 

V. SOLUTIONS ~ A solution is a mixture in which ions or molecules of one or more 
substances are evenly distributed in another substance. 

A. Many substances are transported throughout living things as solutions of 
water. Dissolved substances can move more easily within and between cells. 

B. Some water molecules break apatt to form (H+) and 
_________ (OH~) ions. In pure water, hydronium and hydroxide 
ions are present in equal numbers. 
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VI. ACIDSIBASES- Acids and bases are compounds that change the balance of these -T/ 

lOns. 

A. Acids are compounds that form extra __________ (H+) ions 
when dissolved in water. 

B. Bases are compounds that fOlID extra _________ (OH-) ions 
when dissolved in water. 

C. When acids and bases are mixed, the extra hydronium and hydroxide ions ' 
react to form water. 

VII. pH is a measure of how acidic or basic a solution is. 

A. Each one-point increase in pH represents a; ________ decrease in 
hydronium ion concentration. (logorathmic scale) 

B. Pure water has a pH of_. Acidic solutions have a pH _____ 7, and 
basic solutions have a pH 7. 

C. The pH of solutions in living things must be stable. For a stable pH to be 
maintained, the solutions in living things contain buffers. 

D. A ________ is a substance that reacts to prevent pH changes in 
a solution. 

VIII., BUILDING BLOCKS OF CELLS - biomolecules contain carbon (also 
called organic). They include carbohydrates, proteins, lipids and nucleic acids 

A. - Carbohydrates are molecules made of sugars. 
A ~ugar contains carbon, hydrogen, and oxygen in a ratio of _____ _ 

1. Carbohydrates are a major source of energy 

2. Chitin and cellulose are complex carbohydrates that provide support. 

a) is found in the shells of insects and -------------the cell walls of mushrooms. 

b) __________ is found in the cell walls of plants. 

, B. - Lipids are another class ofbiomolecules, 
which includes fats, phospholipids, steroids, and waxes. 

1. Lipids consist of chains of carbon atoms bonded to each' other and to 

(' ! 

hydrogen atoms. This structure makes lipids water. (/; 

2. The main purpose of is to store energy. Fats can store 
energy even more efficiently than carbohydrates. 
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3. The cell's boundary( cell membrane) is made of ______ ---.:_ 
The structure of cell membranes depends on how this molecule interacts 
with water. 

C. -Proteins are chains of amino 
acids that twist and fold into certain shapes that determine what the proteins do. 
Proteins may be involved in structure, support, movement, communication, 
transportation, and carrying out chemical reactions. 

1. A protein is a molecule made up of amino acids, building blocks that 
link to form proteins. 

a) Every amino acid has an group and a 
_________ group. Units of amino acids can form links 
called peptide bonds. 

b) The ________ group gives an amino acid its unique 
properties. different amino acids are found in proteins. 

2. For each type of protein, there are different levels of structure 

a) amino acids are arranged in a specific order, the protein's primary 
structure. 1 

b) The' interactions of the various side groups may form coils. and 
folds, the protein's secondary structure. 2 

c) The overall shape of a single chain of amino acids is the protein's 
tertiary structure. 3 

d) The quaternary structure is the overall shape that results from 
combining the chains to form proteins. 4 . 

D. - A nucleic acid is a long chain of nucleotide 
units. A nucleoti.de is a molec~le made up of three parts; a , a 
_____ , and a group. 

1. Nucleotides of deoxyribonucleic apid, or , contain the 
sugar deoxyribose. DNA molecules act as "instructions" for the processes 
of an organism's life . 

2. Nucleotides of ribonucleic acid, or , contain the sugar 
ribose. RNA also interacts with DNA to help decode the information. 

3. Adenosine triphosphate, or , is a nucleotide that has three 
. phosphate groups and supplies energy to cells. Energy is released in the 
reaction that breaks off the third phosphate group. 
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IX. CHANGINGMATTER 

A. A _______ change occurs when only the form or shape of the 
matter changes. 

B. A _______ change occurs when a substance changes into a different 
substance. 

C. Matter is neither created nor destroyed in any change. This observation is 
called the . Every change in matter 
req"\lires a change in energy. 

D. Energy may change from one form to another, but the total amount of energy 
does not change. This observation is called the ___________ _ 

X. CHEMICAL REACTIONS -Chemical reactions can only occur when the 
activation energy is available and the correct atoms are aligned. 

A. Changing a substance requires a chemical reaction. During this process, 
bonds between atoms are broken, and new ones are formed. 

B. A ________ is a substance that is changed in a chemical reaction. 

C. A is a new substance that is formed. 

D. Chemical reactions can only occur under the right conditions. The activation 
energy of a reaction is the , kinetic energy required to start a 
chemical reaction. Even if enough energy is available, the product still may not 
form. The correct atoms must be brought together in the proper orientation. 

XI. BIOLOGICAL REACTIONS - By assisting in' necessary biochemical reactions, 
enzymes help organisms maintain homeostasis. 

A. In living things, chemical reactions occur between large, complex 
biomolecules. Many of these reactions require large activation energies. 

B. An _______ is a molecule that increases the speed of reactions. 

1. Enzymes hold molecules close together and in the correct orientation. An 
enzyme lowers the activation energy of a reaction. 

2. Each enzyme has an ____________ :, the region where 
the reaction takes place. 

3. The shape of the active site determines which reactants, or substrates, 
will bind to it. Each different enzyme acts only on specific substrates. 

4. Most enzymes need a certain range of ______ and ____ _ 

(: 
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CHAPTER 3 SEC 1 

1. How are atoms and elements related? 

2. Fill in the blank spaces in the table below. 

Type of particle Location within an atom 

outside the nucleus 

Proton 

in the nucleus 

3. Why do atoms form chemical bonds? 

4. How is a covalent bond different from an ionic bond? 

5. What is a hydrogen bond? 

I _ 
~ -

DUE DATE 

Charge 

o (neutral) 

74



6. Give one reason that hydrogen bonds are important in living things. 

7. Why does sodium'have a positive charge when it is in solution? 

CO, 

/ 
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1. ,A student empties the water out of aglass. The student observe~ that small droplets of 

water. remain stuck to the glass. Which two properties of water explain the student's 

observation? 

2. Oceans and other bodies of water warm up more slowly than air or land. 

Describe how the hydrogen bonds between water molecules cause this effect. 

3. When carbon dioxide, C02, dissolves in water, some of the C02 molecules react with water. 

This forms carbonate ions and hydronium ions. Will a solution of C02 in .water be acidic, 

basic, or neutral? Explain your answer. 

4. What is a buffer? Why do the solutions in living things contain buffers? 
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CHAPTER 3 SEC 3 DUE DATE' 

1. What are biomolecules? 

( 

2. Fill in the spaces in the table below. 

Carbohydrate 

chains of carbon and rogen 
atoms 

Protein 

Nucleotides 

3. Why can proteins perform so many different functions? 

4. What is the difference between a nucleic acid and a nucleotide? 
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1. Where do living things get the energy they need? 

2. How is a physical change different from a chemical change? 

. 3. Give two conditions that must be met for a chemical reaction to occur. 

4. Identify the products and the reactants in the chemical reaction shown below. Write only 

the chemical formulas for the products and r~actants. 

C02 + H20 7CeH120e + 02 

5. Why are enzymes important to living things? 

6. What is the relationship between an active site and a substrate? 

7. Why mayan enzyme not work properly if temperature or pH changes? 
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CHAPTER 3 REVIEW 
1) Atoms are composed of what? 

2) What are ionic bonds? How do they form? 

3) What is an element? 

4) What is a molecule? 

5) What is a covalent bond? How does it form? 

6) Why don't oil and water mix? 

7) What types of bonds share electrons? Donate electrons? 

8) What element is contained in all biomolecules? What are the types ofbiomolecules? 

9) What is a polar molecule? Why is water a polar molecule? What does the polarity do? 

10) What is a non-polar molecule? What charges does a non-polar molecule have? 
What is a polar molecule? What charges do a polar molecule have? 

11) What so nonpolar molecules look like? Are the ends charged? How do non-polar 
molecules behave? 

12) What is an electron? Where is an electron cloud found? Where do electrons stay? What is 
the valence shell? 

13) What is the smallest particle of matter that retains the properties of the element? What is 
the difference between an atom, element and molecule? 

14) What are polysaccharides, sugars, chitin and cellulose? 

15) What al'e the unique properties of water? 

( 
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16) If the electrons in the valence shell are shared, what type of bond is it? What does this 
do to the stability of the molecule? 

17) What are hydronium ions? What do excess hydronium ions do to the pH of the 
substance? 
What are hydroxide ions? What do excess hydroxide ions do to the pH ofthe substance? 

18) What types of molecules are classified as carbohydrates? 

19) What types of molecules are classified as lipids? 

20) What type of molecule is this? 

o H H H H H H H H H H H H H H 
I I I I I I I 1 I I I I I I I 

HO-C-C-C-C-C-C-C-C-C-C-C-C-C-C-C-H 
I I I I I I I I l I I J I 1 
H H H H H H H H H H H H H H 

22) How are lipids and carbohydrates similar? What do they have in common in structure? 

23) What are the four levels of protein organization? What are the characteristics of each 
level? 

24) What is cohesion? What is adhesion? What properties of water do each of these 
influence? 

25) What are the attractions between water molecules called? How do they form? Why are 
they important? 
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26) Give 3 examples of lipids 

27) Why is each amino acid unique? What portion of the structure is responsible fol' this 
uniqueness? 

28) What is the substrate of an enzyme? What is the reactant of an enzyme? What is the 
active site of an enzyme? 

29) What is matter composed ofl 

30) What are the two types of nucleic acids? 

31) A pH less than seven means that the substance is what? 

32) How do you fOlm an electron bond? Are the electrons shared or donated? 

33) What are the parts of a DNA molecule? 

34) What is the link between a carboxyl group of an amino acid and the amino group of 
another amino acid called? 

35) How do enzymes make reactions proceed? What do they do to the activation energy? 

36) Where are long chains of amino acids found? 

37) What molecule does an enzyme act on? 

38) If a substance has a pH greater than 7 mean the substance is what? 

39) How does ATP store energy? 

40) What is the force that allows water to climb up a glass tube called? What is the type of 
bonding that is responsible for it called? 

" 

( 

c 
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4 I) What are the charges of a 
ao neutron 
bo pl'Oton 
co electron 

42) Where can each subatomic particle be found? 
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BIOMOLECULE MINI PROJECT 

You will create a poster relating the 4 biomolecules to foods you normally eat. This is 
due . You must use at least one food label, describe 
the four macromolecules- INCLUDING their repeating subunits, the calories they 
contain, which foods are abundant in them, and WHY/WHERE they are impOliant for the 
CELL- ***NOT THE BODY**** 
It must be at least 11 x 14 but no larger than poster size. All objects must be securely 
fixed to poster. If it is larger than 11 x 14, please make sure that it is rolled up and 
secured with a rubber band that you must supply. 
Each day late is a loss of 25% in the grade. This rubric must be stapled to the front right 
comer of the poster with your name and science number 
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NAME ___________________________ SCI# __________ _ 

3 2 1 o 
All 4 biomolecules 3 biomolecules 2 biomolecules 1 or fewer 

present present present biomolecules present 

The repeating The repeating The repeating The repeating 
subunit for each subunit for 3 subunit for 2 subunit for 1 or fewer 
biomolecule is biomolecule is biomolecules are biomolecules are 

named named named named 

The repeating 
The repeating The repeating The repeating 

subunit for each subunit for 3 subunit for 2 subunit for 1 or less 

biomolecule is drawn biomolecules is biomolecules is biomolecules is 

with attention to the 
drawn with attention drawn with attention drawn with attention 

detail of the subunit to the detail of the to the detail of the to the detail of the 
subunit subunit subunit 

Where each Where3 Where 2 Where 1 or less 

biomolecule is found biomolecules are biomolecules are biomolecules are 

in a CELL is shown found in a CELL is found in a CELL is found in a CELL is 
shown shown shown 

A food that has a 
1 or fewer foods that 

large amount of each 3 foods are given 
2 foods are are high in one 
described biomolecule are 

biomolecule is given 
named 

A nutrition label is 
an uniformative food no food label is on 

included on the 
poster label is on the poster the poster 

The typical calories 
The typical calories The typical calories The typical calories 

for each biomolecule 
are given- for 3 biomolecule are for 2 biomolecule are for 1 biomolecule are 

EXCEPTING given- EXCEPTING given- EXCEPTING given- EXCEPTING 

NUCLEIC ACID NUCLEIC ACID NUCLEIC ACID NUCLEIC ACID 

Poster is thought out No attention to Poster is sloppy 
Poster is neat but poor content or and/or poorly 

workmanship workmanship designed 

Contains name, 
science number and Contains 2 of three Contains 1 of three Is missing NAME 

title 

Poster is handed in poster is not rolled 
rolled secured with and rubric is not 
rubric stapled to Poster is not rolled or stapled to proper 
proper place secured Rubric is not stapled place 
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repeating 

biomoiecule 2 examples subunits draw the chemical structure what roles does it have in a cell 

lipids 

carbohydrates 

nucleic adds 

proteins 

i 

....... -~ - "- - - - ----
I 
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What is pH? What foes the p represent? What does the H represent? 

What will you be using to test solid surfaces? 

What pH is most acidic? What pH is most basic? 

What is a buffer? Name a common buffer? What type of water will you be using? 
Why? 

What are your predictions for this lab? What in your shop will be acidic (3 items). 

What will be basic ( 3 items). What do you believe will be neutral? 

.. " 

( 

( 
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pH of Shop Materials Lab 
Materials 

II pH test strips Q tips 
co pH color change guide .. Distilled water 

Procedures: 

1. You will be exploring your shops to detennine the pH of various materials commonly used in your area of 
interest. You will be working in groups of two. Gloves and eye protection must be worn during this lab! 

2. You will determine the pH of substances by using the pH test papers. These papers are designed to test 
liquids, but you can test pH of solids, although the results are not as accurate. The papers are embedded 
with a chemical that causes a color change in the presence of hydrogen and hydronium ions. 

3. The liquids you test should sampled using the following method. Immerse the cotton portion of the Qtip 
into the liquid to be tested. The qtip should then be wiped on the test paper. Do not immerse the test strip 
in any liquids. There are chemicals 011 the paper that could contaminate the liquids you are testing. Also, 
avoid smearing any liquid on your gloves or body as this may irritate your skin or contaminate the pH tests 
of other materials. 

4. After placing test liquid on pH test paper, wait 8-10 seconds and then compare the color of the test strip 
where the liquid was placed to the pH color change guide. The pH of the liquid is the number next to the 
color that most closely matches the test strip. If the color seems to be between the guide colors, estimate 
between the pH values. 

{' 

( 

5. Record the name of the substance that you tested, the chemical name (ifknown) and the pH value that you 
determined using the test strips in the data table below. (, . 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

6. DO NOT wait longer than 12 seconds to read your test tape because some materials oxidize and will give 
you inaccurate pH results. 

7. DO NOT try to remember the values- the strips will change with time, and may even return to the original 
color when dry. Record your readings as soon as you complete the reading. 

8. The pH test strips can not accurately determine the pH of strongly colored dyes. If you have a material that 
is colored, wipe the liquid on the test tape and then with the other side of the Qtip (dipped in distilled 
water) remove any excess liquid. This prevents staining of the tape and allows more accurate pH 
measurement. 

9. If you chose to sample a solid object (only 25% of the total number of objects tested may be solid), saturate 
a clean Qtip in distilled water, wipe the Qtip on the solid object for 30 seconds, then rub the Qtip on the ~est 
tape and read as described above. Remember to record your results immediately I 

10. Throw all used Qtips and pH test strips away in a proper trash receptacle immediately following testing. 

Substance Tested 
Chemical Name (if chemical name is not Room 

pH known, state the function of the substance-ex 
number Fantastik=cleanert 

l. 
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NAME _______________ ,SCI# ____ POINTS: __ 

Questions: 

Include with this lab sheet a list of the materials your LAB TABLE tested in order or pH from MOST 
ACIDIC to MOST BASIC. Include the substance tested, the pH and where it was tested. This must be 
TYPED!!! 

1. Why is it important to use distilled water to moisten Qtip when sampling materials? 

2. What is the pH range of an alkaline solution? Name three alkaline substances. 

3. What is the pH range of an acidic substarice? Name three acidic substances. 

4. What chemical properties does pH actually represent? 

(" 

----------------------( 
5. An increase in the pH from 8 to 9 indicates that the number of hydroxide ions has increased by what 

amount? 

6. A decrease in the pH from 3 to 2 represents an increase or decrease in hydrogen ions? By how much? 

7. Why is it important to know the acidity/ alkalinity of the substances you are working with? 

8. Does the pH range for acids seem to go against intuition ( What you think would be the rule for pH)? If you 

knew nothing about acids and bases, but were told that the pH range was between 1 and 14, what end 

would you say acids were on? Does this make it easier or harder to remember specific pH values of 

common substances? Why? 

--------------(j 
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Measuring Food Energy 

Pre-Lab Discussion 

All living things need energy to carry out metabolic activities. Animals-unlike maw 
plants, protists, and bacteria -do not have the means to get energy directly from 
sunlight or simple inorganic chemicals. The energy requirements of animals must be met 
by taking in food. 

The energy content of food can be determined by burning a sample of food in a 
device called a calorimeter. Heat energy released by combustioll is absorbed by a 
container of water, Any rIse in water temperature is measured and'then used to 
determine the value of the heat energy released by the burning food sample. Heat energy 
Is expressed in units called calories. One calorie Is the amount of heat needed to raIse 
the temperature of 1 gram of water by 1 degree Celsius. This unit, however, is too small 
for evaluating food energy. A Calorie, which is equal to 1000 calories, is used to measure 
food energy. 

In this investigation, you will construct a simple calorimeter and use it to measure 
the amount of heat energy contained in certain foods, 

Problem 

How Is the energy in food measured? 

Materials (per group) 

Ring 'stand 
Test tube clamp 
Test tube 
Paper clip 
Cork stopper 
Fireproof pad 
Metric ruler 

Safety ! n I~ (\.i» 

Four food samples 
Heat-resistant gloves 
Triple-beam balance 
lOO-mL graduated cylinder 
Matches 
Thermometer 

Put on a laboratory apron If one is available. Put on safety goggles. Handle all glassware 
carefully, Use extreme eare when working with heated equipment or materials to avoid 
burns, Note all safety alert symbols nex;t to the steps in the Procedure and review the 
meanings of each symbol by referring to the symbol guide on page 10. 

71 
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Procedure 

72 (1 1. To assemble a calorimeter, set up a rIng stand, test 
tube clamp, test tube, and fireproof pad as shown In 
Fjgure 1. 

2. To make a food platform for the calorImeter, bend 
the outer end of a paper clip straIght down so that 
It is at a right angle to the rest of the clip. Insert the 
free end of the clip Into the middle of the narrow end 
of the cork stopper. See Figure 2. 

3. Place the food platform on the fireproof pad. Adjust 
the height of the test tube so that the space between 
the food platform and the bottom of the test tube is 
2cm. 

4. Use a graduated cylinder to measure exactly 15 mL 
of water Into the test tube. Record the mass· of the 
water in the appropriate place In the Data Table. 
Note: Remember that] mL of water has a mass of ] g. 

5. Measure the temperature of the water in the test 
tube. Record this number in the appropriate place 
in the Data Table. Note: Be. sure to remove the 
thermometer from the test tube after you record the 
temperature. 

6. Select a food sample and find its mass using the 
trlpi"e-beam balance .. Record the mass in the 
appropriate place in the Data Table. Also record 
the name of the food sample used In the appropriate 
place in the Data Table. 

HIm! 7. Place the food sample on the paper clip platform. 
@> Ignite the food sample with a inatch, and quickly 

place the platform under the test tube. CAUTION: 
Wear safety goggles when doing this part of the 
investigation. He careful when using matches. Allow 
the food to burn completely. Reignite the sample 
if necessary. 

Figure 1. 

Figure 2 

Ring stand 

Paper clip 

Test-tube 
clamp 

Test tube 

Fireproof 
pad 

Cork stopper 

8. After the sample has burned completely, measure the temperature of the water in the test 
tube. CAUTION: Do not touch the test tube; it may be hot. Record the temperature of the water. 

9. Find the mass of the remainder of the burned food sample. Record the mass. 

10. Determine the change in mass of the food sample. Record the result. 

11. Determine the change in the temperature of the water in the test tube. Record the result. 

12. Repeat steps 3 through 11 using three other food samples. Note: Remember to empty the water 
out of the test tube and to use cool water for each sample. 

13. Use the formula below to find the energy value, or Calories, per food sample. Record the 
results In the appropriate place in the Data Table. Note: The specific heat of water is ] Calorie 
per kilogram degree Celsius. 

Calories 
per.. = 

fqod sample 

Change In 
. water 

temperature 
x 

Mass 
of 

water 
x 

Specific 
heat 

of water 
x 

1 kg 

1000 g 

(' 

c· 

90



14. Use the formula below to find the Calories per gram of food sample, Record the results 
in the appropriate place in the Data Table. 

Calories per gram = Calories per food sample/Change In mass of food sample 

Observations 

Data Table 

Food Sample 

Variable 
" 

Mass of food sampl,e 
before burning (g) 

Mass of food sample 
after burning (g) 

, Change in mass 
of food sample (g) , 

Mass of water (g) 
(1 mL = 1 g) 

Temperature of water 
before heating (0G) 

Temperature of water 
after heating (OC) 

Change in water 
temperature (OC) 

Calories per 
food sample, 

f-
Calories per 
gram 

Analysis and Conclusions 

1. What is the difference between a calorie and a Calorie? _____________ _ 

2. Why must the food sample be ignited before placing the platform under the test tube? 

, . 

( ,. 
\' .. 

3. Why must the thermometer be removed from the test tube when the food sample Is burning? . l 

. '10. 
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...... ~ ....... 

4. How do your resuits compare to those of other student groups In your class? Give reasons for I 

, ' .. %ny variations. 
, ;\".f::!' 

".:J~~·;'!A'~.;.:'! _________________________ '-:"" _______ -_ 

5. Fats yield more .food .ener~ than proteins or carbohydrates. Which of your food samples most 

likely contained the greatest amount of fat? __________________ _ 

Critical Thinking and Application 

1. Swimming for one hour burns up 600 Calories. For e~~h foqd sample you tested, calculate how 

many grams of food you would have to eat to get this energy. _..:-..:...-________ _ 

2. Fad diets, which have become popular In the past two decades, involve the consumption of 
large amounts of a limited variety of foods. Explain why some fad dIets may be an unhealthful 

way to lose weignt. 

3. Although fiber Is not officially classified as a nutrient) it Is an important component of the 
American diet today. What is the role of fiber in the human body? 

4. Contrast the snacks for a person· who is trying to lose weight with those for a person who is .\ 
I 

growing very rapidly . 
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~Ch 7 Crossword and Flashcards-complete the crossword, then 
make a flashcard for each term 18 cards 

2 

3 

4 

5 

6 7 

8 

9 

10 

11 

12 

13 

14 15 
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Across 
4. a group of similar cells that perform a common nmction 
5. the region of the cell within the membrane ( 
8. a small cavity or sac that contains materials in a eukal'yotic cell 
9. a cell organelle that helps make and package materials to be transported out of the cell 
13. a collection of tissues that cal'l'y out a specialized function of the body 
14. a cell organelle whe'repl'Otein synthesis occurs 
16. a phospholipid layer that covers a cell's surface and acts as a barrier between the inside of a ceil and the 
cell's envil'OlUnent' . 

Down 
1. an organelle found in plants and algae cells where photosynthesis occurs 
2. a system ofinembranes that is found in a cell's cytoplasm and that assists in the production, processing, 
and transport of proteins and in the production of lipids 
3. in a eukaryotic cell, a membrane-bound organelle that contains the cell's DNA 
5. a collection of genetically identical cells that are permanently associated but in which little 01' no 
integration of cell activities occurs 
6. a long, hairlil(e structUre that grows out of a cell and enables the cell to move 
7. in eukaryotic cells, the cell organelle that is sU11'Ounded by two membranes and that is the site of cellular 
respiration 
10. a fluid-filled vesicle found in the cytoplasm of plant cells or protists 
11. a group of organs that work together to perform body functions 
12. a single-celled organism that does not have a nucleus or membrane-bound organelles 
13. one of the small bodies that are found in the cytoplasm of a cell and that are specialized to perform a ("" 
specific function 
15. an organism made up of cells that have a nucleus and membrane-bound organelles 

I, _ 
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CHAPTER 7 VOCAB 

-
Cell membrane 

i Cytoplasm 

Ribosome 

Prolmryote 

Eukaryote 

Nucleus' 

Organelle 

Vesicle 

endoplasmic reticulum 

Golgi apparatus 

1 

Vacuole 

Chloroplast 

Mitochondrion 

Flagellum 

Tissue 

Organ 

organ system 

colonial organism .-, 

-- - -

. 
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Chapter 7 Ce~l Structure 

I. THE DISCOVERY OF CELLS- Microscope observations of organisms led to ('" 

the discovery of the basic characteristic common to all living things. 

A. Robert Hooke used a microscope to discover cells in _____ _ 

B. Anton van Leeuwenhoek used a more powerful microscope to see single-celled 
organisms in pond water. 

II. CELL THEORY-The cell theory states: 

A. All living things are made up of one or more ___ ~ ___ _ 

B. Cells are the basic units of structure and function in organisms. 

C. All cells arise from cells. ------,---

III. CELL FUN~TION- A cell's shape reflects the cell's function. Cell size is limited 
by a cell's _______________________ _ 

A. All substances that enter 01' leave a cell must cross the surface of the cell. 

B. A cell's ability to move substances across its surface can be estimated by finding 
its surface area-to-volume ratio. 

C. Cells with . surface area-to-volume ratios can -------------
exchange substances more efficiently. 

D. When comparing cells of the same shape, small cells have greater surface area-
to-volume ratios than large cells. Small cells function efficiently than large 
cells. 

IV. CELL FEATURES· Because of their complex organization, eukaryotic cells can 

carry out more specialized functions than prokaryotic cells can. All cells share common 

structural features, including a cell membrane, cytoplasm, ribosomes, and DNA. 

A. The cell membrane is the outer layer that covers a cell's surface and acts as a 
between the outside environment and the inside of the cell. ------------

B. The cytoplasm is the region of the cell within the cell membrane. The 
__________ includes the fluid inside the cell called the cytosol. 

C. A __________ is a cellular structure (but does not have a 
membrane) that makes proteins. 
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D. The of a cell provides instructions for making proteins, 
regulates cellular activities, and enables cells to reproduce. 

V. DIFFERENCES BETWEEN TYPES OF CELLS 

A. ____________ ~ A prokaryote is -an organism made of a 

single prokaryotic cell. 

1. Prokaryotic cells do not have a nucleus or other internal compartments. The 
genetic material ofa prokaryotic cell is a single loop of DNA. 

2. Prokaryotes are more ________ and existed first 

B. - A eukaryote is an organism made up of one or 
more eukaryotic cells. All multicellular organisms are made of eukaryotic cells. 

1. The DNA of a eukaryotic cell is found in an internal compartment of the cell called 
the nucleus. 

2. All eukaryotie cells have membrane-bound organelles. An organelle is a small 
structure found in the cytoplasm that carries out specific activities inside the cell. 

VI. THE FRAMEWORK OF THE CELL~The cytoskeleton helps the cell move, 
keep its shape, and organize its parts.Eukaryotic cells have an intricate network of 
protein fibers called the cytoskeleton which provides the interior framework of the cell. 

A. There are three different kinds of cytoskeleton fibers: 

1. Microfilaments 

2. Microtubules 

3. Intermediate fibers. 

VII. DIRECTING CELLULAR ACTIVITY~ DNA is the "brain" of the cell. It has 
the instructions for, making all proteins. The proteins then go on to complete ALL 
activities. DNA is like a general, the proteins are thesoldiers:The soldiers are actually 
doing all the work but without the general making the decisions, there would be chaos. 

A. DNA co'ntains instructions for making proteins which control most of the activity 
of the cell. 

B. The DNA of eukaryotic cells is stored in the __________ _ 

c. A double membrane called the nuclear surrounds the -----------
nucleus. Nuclear pores located on the nuclear envelope act as channels to allow certain 
molecules to move in and out of the nucieus. 

- ---
I 

98



D. The is a structure within the nucleus where ribosome 
parts are made. These ribosome parts are transported out of the nucleus into the 

cytoplasm where they are assembled to form a complete ribosome. Ribosomes are the 

machines that make the proteins. 

E. Ribosomes that are suspended in the cytosol are called _____ ribosomes. 

F. Free ribosomes make that remain inside the cell. -------

G. Ribosomes that are attached to the endoplasmic reticulum are called 
_______________ ribosomes. Bound ribosomes make proteins that 

are exported from the cell. 

H. Ribosomes can switch between being bound or free, depending on what proteins 

the cell needs to make. 

VIII. PROTEIN PROCESSING- The endoplasmic reticulum and Golgi apparatus are 

both involved in protein processing 

A. - The endoplasmic reticulum 

and the Golgi apparatus are organelles that prepare proteins for extracellular export. 

1. Proteins that are sent outside the cell are packaged in vesicles. Vesicles are small, 
membrane envelopes that enclose the proteins and keep them separate from the rest of the 
cytoplasm. 

2. The endoplasmic reticulum, 01' ER, is a system of membranes that moves proteins and 
other substances through the cell and make the vesicles. 

3. The endoplasmic reticulum is divided into two portions: rough ER and smooth ER. 

4. The ribosomes on the rough ER ~ake proteins that are packaged into vesicles. 

S. Enzymes of the smooth ER make lipids and break down toxic substances. 

B. - The Golgi apparatus is a set of 

flattened, membrane-bound sacs. The Golgi apparatus helps modify, sort, and package' 
cell products for distribution. 

1. The ribos9mes located on the rough ER make proteins which then cross into the 
membranes of the ER. 

2. . The ER membrane then pinches off and forms a vesicle around the proteins. 

3. Vesicles move from the rough ER to the Golgi apparatus, where they are modified by 
enzymes and repackaged in new vesicles then are sent out, of the cell 01' stored. 

(' 

(' 
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.IX. STORAGE AND MAINTENANCE- Vesicles help maintain homeostasis by 

storing and releasing various substances as the cell needs them. They are Lysosomes 

and vacuoles 

A. lysosome is a vesicle produced by the Golgi 
apparatus that contains enzymes that break down large molecules. Lysosomes recycle 
old or damaged organelles and digest food particles to provide nutrients for the cell. 

B. -A vacuole is a fluid-filled vesicle found in the ----------------------
cytoplasm of many plant cells. 

1. Plant cells contain a large compartment called the centml ~acuole, which stores water, 
ions, nutrients, and wastes. 

2. Some protists have contractile vacuoles which pump excess water out of the cell in 
order to control the concentration of salts and other substances. 

3. A food vacuole is formed when the cell membrane surrounds food particles outside the 
cell and pinches off to fOl'm a vesicle inside the cell. 

X. ENERGY PRODUCTION- The energy for cellular functions is produced by 

chemical reactions that occur in the mitochondria ~nd chloroplasts. Cells can only use 

ATP for energy, much like a car can only use gas. If you put diesel fuel in a car gas 

tank, it will not run because it can't use the diesel. Cells must convert sugars and fats to 

ATP to use. 

A. -A chloroplast is an organelle found in plant 
and algae cells that uses light energy to make carbohydrates from carbon dioxide and 
water. Carbohydrates are then used to make ATP. 

1. Chloroplasts are surrounded by two membranes and have several stacks of flattened 
sacs where energy production takes place. 

2. Plant cells may have several chloroplasts. 

B. - mitochondria are cell organelles that use 
other forms of energy to malce ATP. ATP needed by a cell is produced inside 
mitochondria. Both animal and plant cells contain mitochondria. Even though plants 
have chloroplasts which make sugars by photosynthesis, the plant cell can not use the 
photosynthestic sugar as enel'gy- it still needs to be changed into ATP. 

XI. DIVERSITY IN CELLS- The different organelles and features of cells enable 

organisms to function in unique ways in different environments. The function of a cell is 

determined by its shape and the organelles found in the cell. 

A. Prokal'yotes can vary in shape, the'way they obtain and use energy, and their 
ability to moye. 

,,-
100



·r 

1. Many prokalyotes have a flagellum, a long, hair-like structure that grows out of the cell 
and enables the cell to move through its environment. 

2. Prokatyotes may also have pili, short outgrowths that allow the cell to attach to surfaces 
or other cells. 

B. Eukaryotic cells can vary in shape, external features and internal features. 
Eukaryotic cells usually have a "specialty"- a specific job they must do for the health of 
the whole organism. Remember eukaryotes are multicellular. 

1. Your skin cells and brain cells do 11,0t have the same job and so do not look 01' function 
the same. 

2. Animal and plant cells are two types of eukalyotic cells. Both have many of the same 
organelles, but plant cells also have chloroplasts, a large central vacllole, and a cell wall. 

XII. LEVELS OF ORGANIZATION- Plants and animals have many highly 

specialized cells that are arranged into tissues, organs, and organ systems. 

A. A _________ --'--_ is a distinct group of similar cells that perform 

a common function. 

B. An is a collection of tissues that --------------------------
work together to form a structure which performs a specific function. 

C. An ____ ---------------- is composed of a 
group of organs that work together to perform major body functions. 

XIII. BODY TYPES- organisms can be unicellular or multicellular. 

__________ organisms can thrive independently 01' live together in A. 
groups. 

B. Cells that are permanently associated but do 110t work together or integrate cell 
activities are called organisms . 

. C. True multicellularity occurs only in eukaryotes. In a multicellular body, cells are 
interdependent - they can NOT live alone. Distinct types of cells have specialized 
functions to help the organism survive. Most multicellular organisms begin as a single 
cell, which divides to form more cells. These cells then grow and become specialized in 
a process called differentiation. Once differentiation occurs, the specialized cells can not 
exist on their own. 

..;;.., --

(' 
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1. Indicate whether each structure or feature below is found in a 
prokaryotic cell, a e.ukaryotic cell, or both. 

Cell structure or feature Prokaryotic cell Eukaryotic cell 

Nucleus no yes 

Cell membrane 

Cytoplasm 

DNA 

Ribosomes 

Membrane bound organelles 

2. What are the three parts of the cell theory? 

3. Could a cell be the size of an elephant? Explain your answer. 

4. How does the location of DNA differ in prokaryotic and eu.karyotic cells? 
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1. Complete the process chart to describe how proteins are made andmoved out of the cell. 

Ribosomes use the instructions carried by RNA to build proteins. 

~7 

~7 

~7 

( 
2. How does DNA direct the cell's activities, such as making proteins, If DNA stays inside the nucleus? . 

3. Why do plant cells need both chloroplasts and mitochondria? 
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CHAPTER 7 SEC 3 DUE DATE 

1. Why are specialized cells found o~ly in multicellular organisms? 

2. Identify four ways that prokaryotes can differ from one another. 

3. Why are colonial organisms not truly multicellular? 

4. How would pili be important to colonial bacteria? . 

5. What are the four levels of organization of complex multicellular organisms?' 
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I Science Skills IIL-.-_______________________________ .,', 

INTERPRETING GRAPHICS 

Biology students were working on a class project. They prepared copies of 
transmission electron micrographs of a bacterium> a plant cell, and an animal cell 
for display in their classroom. 'Unfortunately, the pictures were not.1abeled and got 
mixed up. Help these students correctly identify the cells and cell structures. Use 
the figures below to answer questions ,1-;-5. 

P E F 

Cell 1 Cell 2 Celt 3 

In the space provided, write the names of each cell's labeled structures (A-I). 
Using this information, write the identity of each cell-bacterium, plant cell, or 
animal cell. 

1. CellI identity _____________ -''---_______ _ 

A. _________________________________________ _ 

B. ________________ ~ _________________ _ 

C. ________________ ~ ____________________ _ 

2. Cell 2 identity ____________________________ _ 

D. 

E. _________________________________ _ 

F. _____________________ ~ ___________________________ _ 

3. Ce113 identity _________________ -'--____ _ 

G. ____________________________________________ __ 

H, _________________________________________________ _ 

I. _________________________________ _ 
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41) What are the charges of a 
a. neutron 
b. proton 
c. electron 

42) Where can each subatomic particle be found? 
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BIOMOLECULE MINI PROJECT 

You will create a poster relating the 4 biomolecules to foods you normally eat. This is 
due . You must use at least one food label, describe 
the four macromolecules- INCLUDING their repeating subunits, the calories they 
contain, which foods are abundant in them, and WHY/WHERE they are impOliant for the 
CELL- ***NOT THE BODY**** 
It must be at least 11 x 14 but no larger than poster size. All objects must be securely 
fixed to poster. If it is larger than 11 x 14, please make sure that it is rolled up and 
secured with a rubber band that you must supply. 
Each day late is a loss of 25% in the grade. This rubric must be stapled to the front right 
corner of the poster with your name and science number 
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NAME ___________________________ SCI# __________ _ 

3 2 1 o 
All 4 biomolecules 3 biomolecules 2 biomolecules 1 or fewer 

present present present biomolecules present 

The repeating The repeating The repeating The repeating 
subunit for each subunit for 3 subunit for 2 subunit for 1 or fewer 
biomolecule is biomolecule is biomolecules are biomolecules are 

named named named named 

The repeating 
The repeating The repeating The repeating 
subunit for 3 subunit for 2 subunit for 1 or less 

subunit for each 
biomolecules is biomolecules is biomolecules is 

biomolecule is drawn 
with attention to the drawn with attention drawn with attention drawn with attention 

detail of the subunit 
to the detail of the to the detail of the to the detail of the 

subunit subunit subunit 

Where each 
Where3 Where 2 Where 1 or less 

biomolecule is found 
biomolecules are biomolecules are biomolecules are 

in a CELL is shown found in a CELL is found in a CELL is found in a CELL is 
shown shown shown 

A food that has a 
1 or fewer foods that 

large amount of each 3 foods are given 
2 foods are are high in one 
described biomolecule are 

biomolecule is given 
named 

A nutrition label is 
an uniformative food no food label is on 

included on the 
poster 

label is on the poster the poster 

The typical calories 
The typical calories The typical calories The typical calories 

for each biomolecule 
are given- for 3 biomolecule are for 2 biomolecule are for 1 biomolecule are 

EXCEPTING 
given- EXCEPTING given- EXCEPTING given- EXCEPTING 

NUCLEIC ACID 
NUCLEIC ACID NUCLEIC ACID NUCLEIC ACID 

Poster is thought out No attention to Poster is sloppy 
Poster is neat but poor content or and/or poorly 

workmanship workmanship designed 

Contains name, 
science number and Contains 2 of three Contains 1 of three Is missing NAME 

title 

Poster is handed in poster is not rolled 
rolled secured with and rubric is not 
rubric stapled to Poster is not rolled or stapled to proper 
proper place secured Rubric is not stapled place 
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repeating 

biomolecule 2 examples subunits draw the chemical structure what roles does it have in a cell 

lipids 

ca rbohyd rates 

nucleic adds 

proteins 
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re-Lab Questions 

What is pH? What foes the p represent? What does the H represent? 

What will you be using to test solid surfaces? 

What pH is most acidic? What pH is most basic? 

What is a buffer? Name a common buffer? What type of water will you be using? 
Why? 

What are your predictions for this lab? What in your shop will be acidic (3 items). 

What will be basic (3 items). What do you believe will be neutral? 

. " 

( 

( 
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pH of Shop Materials Lab 
Materials 

.. pH test strips 

.. pH color change guide 

Procedures: 

Q tips 

'" Distilled water 

1. You will be exploring your shops to detennine the pH of various materials commonly used in your area of 
interest. You will be working in groups of two. Gloves and eye protection must be worn during this lab! 

2. You will determine the pH of substances by using the pH test papers. These papers are designed to test 
liquids, but you can test pH of solids, although the results are not as accurate. The papers are embedded 
with a chemical that causes a color change in the presence of hydrogen and hydronium ions. 

3. The liquids you test should sampled using the following method. Immerse the cotton portion of the Qtip 
into the liquid to be tested. The qtip should then be wiped on the test paper. Do not immerse the test strip 
in any liquids. There are chemicals all the paper that could contaminate the liquids you are testing. Also, 
avoid smearing any liquid on your gloves or body as this may irritate your skin or contaminate the pH tests 
of other materials. 

4. After placing test liquid on pH test paper, wait 8-10 seconds and then compare the color of the test strip 
where the liquid was placed to the pH color change guide. The pH of the liquid is the number next to the 
color that most closely matches the test strip. If the color seems to be between the guide colors, estimate 
between the pH values. 

5. Record the name of the substance that you tested, the chemical name (if known) and the pH value that you 
determined using the test strips in the data table below. (, . 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

6. DO NOT wait longer than 12 seconds to read your test tape because some materials oxidize and will give 
you inaccurate pH results. 

7. DO NOT try to remember the values- the strips will change with time, and may even return to the original 
color when dry. Record your readings as soon as you complete the reading. 

8. The pH test strips can not accurately determine the pH of strongly colored dyes. If you have a material that 
is colored, wipe the liquid on the test tape and then with the other side of the Qtip (dipped in distilled 
water) remove any excess liquid. This prevents staining of the tape and allows more accurate pH 
measurement. 

9. If you chose to sample a solid object (only 25% of the total number of objects tested may be solid), saturate 
a clean Qtip in distilled water, wipe the Qtip on the solid object for 30 seconds, then rub the Qtip on the Itest 
tape and read as described above. Remember to record your results immediately! 

10. Throw all used Qtips and pH test strips away in a propel' trash receptacle immediately following testing. 

Chemical Name (if chemical name is not Room 
pH Substance Tested known, state the function of the substance-ex number Fantastik=cleaner) 

l:, ... 
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NAME _______________ SCI# ____ POINTS: __ 

Questions: 

Include with this lab sheet a list of the materials your LAB TABLE tested in order or pH from MOST 
ACIDIC to MOST BASIC. Include the substance tested, the pH and where it was tested. This must be 
TYPED!!! 

1. Why is it important to use distilled water to moisten Qtip when sampling materials? 

2. What is the pH range of an alkaline solution? Name three alkaline substances. 

3. What is the pH range of an acidic substance? Name three acidic substances. 

4. What chemical properties does pH actually represent? 

-----------( 
5. An increase in the pH from 8 to 9 indicates that the number of hydroxide ions has increased by what 

amount? 

6. A decrease in the pH from 3 to 2 represents an increase or decrease in hydrogen ions? By how much? 

7. Why is it important to know the acidity/ alkalinity of the substances you are working with? 

8. Does the pH range for acids seem to go against intuition ( What you think would be the rule for pH)? If you 

knew nothing about acids and bases, but were told that the pH range was between 1 and 14, what end 

would you say acids were on? Does this make it easier or harder to remember specific pH values of 

common substances? Why? 

-----------(j 
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Measuring Food Energy 

Pre-Lab Discussion 

All living things need energy to carry out metabolic activities. Animals-unlike mruw 
plants, protists, and bacteria-do not have .the means to get energy directly from 
sunlight or simple inorganic chemicals. The energy requirements of animals must be met 
by taking in food. 

The energy content of food can be determined by burning a sample of food in a 
device called a calorimeter. Heat energy released by combustion is absorbed by a 
container of water. Any rise in water temperature is measured and'then used to 
determine the value of the heat energy released by the burning food sample. Heat energy 
is expressed in units called calories. One calorie is the amount of heat needed to raise 
the temperature of 1 gram of water by 1 degree Celsius, This unit, however, is too small 
for evaluating food energy. A Calorie, which is equal to 1000 calories, is used to measure 
food energy. 

In this investigation, you will construct a simple calorimeter and use it to measure 
the amount of heat energy contained in certain foods. 

Problem 

How Is the energy in food measured? 

Materials (per group) 

Ring'stand 
Test tube clamp 
Test tube 
Paper clip 
Cork stopper 
Fireproof pad 
Metric ruler 

Safety A I!i@ Ifti; <\.')) 

Four food samples 
Heat-resistant gloves 
Triple-beam balance 
100-mL graduated cylinder 
Matches 
Thermometer 

Put on a laboratory apron If one is available. Put on safety goggles. Handle all glassware 
carefully. Use extreme eare when working with heated equipment or materials to avoid 
burns. Note all safety alert symbols nex;t to the steps in the Procedure and review the 
meanings of each symbol by referring to the symbol guide on page 10. 

71 
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Procedure 

72 (1 1. To assemble a calorimeter, set up a ring stand, test 
tube clamp, test tube, and fireproof pad as shown in 
FIgure 1. 

2. To make a food platform for the calorimeter, bend 
the outer end of a paper clip straight down so that 
It is at a right angle to the rest of the clip. Insert the 
free end of the cllp into the middle of the narrow end 
of the cork stopper. See Figure 2. 

3. Place the food platform on the fireproof pad. Adjust 
the height of the test tube so that the space between 
the food platform and the bottom of the test tube is 
2cm. 

4. Use a graduated cylinder to measure exactly 15 mL 
of watel' into the test tube. Record the mass- of the 
water in the appropriate place in the Data Table. 
Note: Remember that 1 mL of water has a mass of 1 g. 

5. Measure the temperature of the water in the test 
tube. Record this number in the appropriate place 
in the Data Table. Note: Be. sure to remove the 
thermometer from the test tube after you record the 
temperature. 

6. Select a food sample and find its mass using the 
tripl'e-beam balance .. Record the mass in the 
appropriate place in the Data Table. Also record 
the name of the food sample used in the appropriate 
place in the Data Table. 

I~ 7. Place the food sample on the paper clip platform. 
~ Ignite the food sample with a inatch, and quickly 

place the platform under the test tube. CAUTION: 
Wear safety goggles when doing this part of the 
investigation. Be careful when using matches. Allow 
the food to burn completely. Reignite the sample 
If necessary. 

Figure 1. 

Figure 2 

Ring stand 

Paper clip 

Test-tUbe 
clamp 

Test tube 

Fireproof 
pad 

Cork stopper 

8. After the sample has burned completely, measure the temperature of the water in the test 
tube. CAUTION: Do not touch the test tube; it may be hot. Record the temperature of the water. 

9. Find the mass of the remainder of the burned food sample. Record the mass. 

10. Determine the change in mass of the food sample. Record the result. 

11. Determine the change in the temperature of the water in the test tube. Record the result. 

12. Repeat steps 3 through 11 using three other food samples. Note: Remember to empty the water 
out of the test tube and to use cool water for each sample. 

13. Use the formula below to find the energy value, or Calories, per food sample. Record the 
results in the appropriate place in the Data Table. Note: The speclfic heat of water is 1 Calorie 
per kilogram degree Celsius. 

Calories Change in 
per.. := - water x 

fo.od sample temperature 

Mass 
of 

water 
x 

Specific 
heat x 

of water 

1 kg 

1000 g 

(' 

(' 
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14. Use the formula below to find ~he Calories per gram of food sample. Record the results 
in the appropriate place in the Data Table. 

Calories per gram == Calories per food sample/Change in mass of food sample 

Observations 

Data Table 

Food Sample 

Variable I 

Mass of food sampl,e 
before burning (g) 

Mass of food sample 
after burning (g) 

Change In mass 
of food sample (g), 

Mass of water (g) 
(1 mL", 1 g) 

Temperature of water 
before heating (0C) 

Temperature of water 
after heating (OC) 

Change in water 
temperature (OC) 

Calories per 
food sample, 

I--
Calories per 
gram 

Analysis and Conclusions 

1. What is the difference between a calorie and a Calorie? 

2. Why must the food sample be ignited before placing the platform under the test tube? 

.. 

3. Why must the thermometer be removed from the test tube when the food sample Is burning? ' l 

. '1e, 
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4. How do your resuits compare to those of other student groups In your class? Give reasons for I 

. . (~ny variations. 

··:;M!r~t _________________________________ _ 

5. Fats yield more.food .ener~ than proteins or carbohydrates. Which of your food samples most 

I1kely contained the greatest amount of fat? __________________ _ 

Critical Thinking and Application 

1. Swimming for one hour burns up 600 Calories. For e~~h fOQd sample you tested, calculate how 

many grams of food you would have to eat to get this energy. _-'---'--________ _ 

2. Fad diets, which have become popular In the past two decades, Involve the consumption of 
large amounts of a I1mited variety of foods. Explain why some fad diets may be an unhealthful 

way to lose weigl;1t. 

3. Although fiber is not offiCially classified as a nutrient, it Is an important component of the 
American diet today. What is the role of fiber in the human body? 

4. Contrast the snacks for a person who is trying to lose weight with th'ose for a person who is 

growing very rapidly. 

I 

73 

122



(lJJ [M (UJ ~ (UJ ~ [L [p) [Ri (Q) [p) ~ [RrlJ~ ~ ~ 
(Q)[F W~l~[R1. 

~
:"IRON 
.; 114·C 

i C ~
RON 
20·C 

c. 

c ~ C ~ ~ 

1 \ '~" ~ E=> '. \'\,~ \ \ -::::".:::.; ,::'.:.:.:'::> LATER \.' ;'::"''::,:.::.:-, ::::',:::',:-: 
',," .• ,' I',.',., .',' \ ":,'" I.:' ".; ... ',' 

\ WATER ':-::::-,",.',' --.]) ,',:,'," ," ALCOHOL " .. : ,.<".D ",,, 

WATER ALCOHOL 

123



~Ch 7 Crossword and Flashcards-complete the crossword, then 
make a flashcard for each term 18 cards 

2 

3 

4 

5 

6 7 

8 

9 

10 

11 

12 

13 

14 15 

,-
; 
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Across 
4. a group of similar cells that perform a common nmction 
5. the region of the cell within the membrane C-· 
8. a small cavity or sac that contains materials in a eukaryotic cell 
9. a: cell organelle that helps make and package materials to be transported out of the cell 
13. a collection of tissues that carry out a specialized function of the body 
14. a cell organelle whe'reprotein synthesis occurs 
16. a phospholipid layer that covers a cell's surface and acts as a barrier between the inside of a cell and the 
cell's environment' . 

Down 
1. an organelle found in plants and algae cells where photosynthesis occurs 
2. a system of inembranes that is found in a cell's cytoplasm and that assists in the production, processing, 
and transport of proteins and in the production of lipids 
3. in a eukaryotic cell, a membrane~bound organelle that contains the cell's DNA 
5. a collection of genetically identical cells that are permanently associated but in which little or no 
integration of cell activities occurs 
6. a long, hairlike structUre that grows out of a cell and enables the cell to move 
7. in eukaryotic cells, the cell organelle that is sU11'0unded by two membranes and that is the site of cellular 
respiration 
10. a f1uid~filled vesicle found in the cytoplasm of plant cells 01' protists 
11. a group of organs that work together to perform body functions 
12. a single~cened organism that does not have a nucleus or membrane-bound organelles 
13. one of the small bodies that are found in the cytoplasm of a cell and that are specialized to perform a (' 
specific function , 
15. an organism made up of cells that have a nucleus and membrane-bound organelles 

i, .... 
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CHAPTER 7 VOCAB 

-
Cell membrane 

i Cytoplasm 

Ribosome 

Prokaryote 

Eukaryote 

Nucleus' 

Organelle 

Vesicle 

endoplasmic reticulum 

Golgi apparatus 

; 

' .. , Vacuole 

Chloroplast 

Mitochondrion 

Flagellum 

Tissue 

Organ 

organ system 

colonial organism ,-, 

; \, 

-- - -

-
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Chapter 7 Ce~l Structure 

I. THE DISCOVERY OF CELLS- Microscope observations of organisms led to ('" 

the discovery of the basic characteristic common to all1iving things. 

A. Robert Hooke used a microscope to discover cells in _____ _ 

B. Anton van Leeuwenhoek used a more powerful microscope to see single-celled 
organisms in pond water. 

II. CELL THEORY-The cell theory states: 

A. All living things are made up of one or more ___ ----, ___ _ 

B. Cells are the basic units of structure and function in organisms. 

C. All cells arise from cells. ------.,---

III. CELL FUN~TION- A cell's shape reflects the cell's function. Cell size is limited 
by a cell's ________________________ _ 

A. All substances that enter or leave a cell must cross the surface of the cell. 

B. A cell's ability to move substances across its surface can be estimated by finding 
its surface area-to-volume ratio. 

C. Cells with ' surface area-to-volume ratios can ----------
exchange substances more efficiently. 

D. When comparing cells of the same shape, small cells have greater surface area-
to-volume ratios than large cells. Small cells function efficiently than large 
cells. 

IV. CELL FEATURES· Because of their complex organization, eukaryotic cells can 

carry out more specialized functions than prokaryotic cells can. All cells share common 

structural features, including a cell membrane, cytoplasm, ribosomes, and DNA. 

A. The cell membrane is the outer layer that covers a cell's surface and acts as a 
between the outside environment and the inside of the cell. -----------

B. The cytoplasm is the region of the cell within the cell membrane. The 
_________ includes the fluid inside the cell called the cytosol. 

C. A ___________ is a cellular structure (but does not have a 
membrane) that makes proteins. 

C- l 
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D. The of a cell provides instructions for making proteins, 
regulates cellular activities, and enables cells to reproduce. 

V. DIFFERENCES BETWEEN TYPES OF CELLS 

A. ____________ ~ A prokaryote is an organism made of a 

single prokaryotic cell. 

1. Prokaryotic cells do not have a nucleus or other internal compartments. The 
genetic material ofa prokaryotic cell is a single loop of DNA. 

2. Prokaryotes are more ________ and existed first 

B. - A eukaryote is an organism made up of one or 
more eukaryotic cells. All multicellular organisms are made of eukaryotic cells. 

1. The DNA of a eukaryotic cell is found in an internal compartment of the cell called 
the nucleus. 

2. All eukaryoti€ cells have membrane-bound organelles. An organelle is a small 
structure found in the cytoplasm that carries out specific activities inside the cell. 

VI. THE FRAMEWORK OF THE CELL~The cytoskeleton helps the cell move, 
keep its shape, and organize its parts.Eukaryotic ce11s have an intricate network of 
protein fibers called the cytoskeleton which provides the interior framework of the cell. 

A. There are three different kinds of cytoskeleton fibers: 

1. Microfilaments 

2. Microtubules 

3. Intermediate fibers. 

VII. DIRECTING CELLULAR ACTIVITY- DNA is the "brain" of the cell. It has 
the inst1'Uctions for. making all proteins. The proteins then go on to complete ALL 
activities. DNA is like a general, the proteins are the soldiers .. The soldiers are actua11y 

doing all the work but without the general making the decisions, there would be chaos. 

A. DNA contains instructions for making proteins which contro~ most of the activity 
of the cell. 

B. The DNA of eukaryotic cells is stored in the ___________ _ 

c. A double membrane called the nuclear surrounds the ---------
nucleus. Nuclear pores located on the nuclear envelope act as channels to allow certain 
molecules to move in and out of the nucieus. 

- ---
! 
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D. The is a stmcture within the nucleus where ribosome 
parts are made. These ribosome parts are transported out of the nucleus into the 
cytoplasm where they are assembled to form a complete ribosome. Ribosomes are the 
machines that make the proteins. 

E. Ribosomes that are suspended in the cytosol are called _____ ribosomes. 

F. Free ribosomes make that remain inside the cell. --------

G. Ribosomes that are attached to the endoplasmic reticulum are called 
______________ ribosomes. Bound ribosomes make proteins that 

are exported from the cell. 

H. Ribosomes can switch between being bound or free, depending on what proteins 
the cell needs to make. 

VIII. PROTEIN PROCESSING- The endoplasmic reticulum and Golgi apparatus are 
both involved in protein processing 

A. -The endoplasmic reticulum 
and the Golgi apparatus are organelles that prepare proteins for extracellular export. 

1. Proteins that are sent outside the cell are packaged in vesicles. Vesicles are small, 
membrane envelopes that enclose the proteins and keep them separate from the rest of the 
cytoplasm. 

2. The endoplasmic reticulum, or ER, is a system of membranes that moves proteins and 
other substances through the cell and make the vesicles. 

3. The endoplasmic reticulum is divided into two portions: rough ER and smooth ER. 

4. The ribosomes on the rough ER Il'l:ake proteins that are packaged into vesicles. 

5. Enzymes of the smooth ER make lipids and break down toxic substances. 

B. - The Golgi apparatus is a set of 
flattened, membrane-bound sacs. The Golgi apparatus helps modifY, sort, and package' 
cell products for distribution. 

1. The ribos9mes located on the rough ER make proteins which then cross into the 
membranes of the ER. 

2. . The ER membrane then pinches off and forms a vesicle around the proteins. 

3. Vesicles move from the rough ER to the Golgi apparatus, where they are modified by 
enzymes and repackaged in new vesicles then are sent out, of the cell or stored. 
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.IX. STORAGE AND MAINTENANCE- Vesicles help maintain homeostasis by 

storing and releasing various substances as the cell needs them. They are Lysosomes 

and vacuoles 

A. lysosome is a vesicle produced by the Golgi 
apparatus that contains enzymes that break down large molecules. Lysosomes recycle 
old or damaged organelles and digest food particles to provide nutrients for the cell. 

B. -A vacuole is a fluid-filled vesicle found in the ----------------------
cytoplasm of many plant cells. 

1. Plant cells contain a large compartment called the central ,vacuole, which stores water, 
ions, nutrients, and wastes. 

2. Some protists have contractile vacuoles which pump excess watel' out of the cell in 
order to control the concentration of salts and other substances. 

3. A food vacuole is formed when the cell membrane surrounds food particles outside the 
cell and pinches off to form a vesicle inside the cell. 

X. ENERGY PRODUCTION- The energy for cellular functions is produced by 

chemical reactions that occur in the mitochondria ~d chloroplasts. Cells can only use 

ATP for energy, much like a car can only use gas. If you put diesel fuel in a car gas 

tank, it will not run because it can't use the diesel. Cells must convert sugars and fats to 

ATP to use. 

A. -A chloroplast is an organelle found in plant 
and algae cells that uses light energy to make carbohydrates from carbon dioxide and 
water. Carbohydrates are then used to make ATP. 

1. Chloroplasts are surrounded by two membranes and have several stacks of flattened 
sacs where energy production takes place. 

2. Plant cells may have several chloroplasts. 

B. - mitochondria are cell organelles that use 
other forms of energy to make ATP. ATP needed by a cell is produced inside 
mitochondria. Both animal and plant cells contain mitochondria. Even though plants 
have chloroplasts which make sugars by photosynthesis, the plant cell can not use the 
photosynthestic sugar as energy- it still needs to be changed into ATP. 

XI. DIVERSITY IN CELLS- The different organelles and features of cells enable 

organisms to function in unique ways in different environments. The function of a cell is 

determined by its shape and the organelles found in the cell. 

A. Prokal'yotes can vary in shape, the 'way they obtain and use energy, and their 
ability to moye. 
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1. Many prokaryotes have a flagellum, a long, hair-like structure that grows out of the cell 
and enables the cell to move through its environment. 

2. Prokaryotes may also have pili, short outgrowths that allow the cell to attach to surfaces 
or other cells. 

B. Eukaryotic cells can vary in shape, external features and internal features. 
Eukaryotic cells usually have a "specialty"- a specific job they must do for the health of 
the whole organism. Remember eukaryotesare multicellular. 

1. Your skin cells and brain cells do n,ot have the same job and so do not look or function 
the same. 

2. Animal and plant cells are two types of eukalyotic cells. Both have many of the same 
organelles, but plant cells also have chloroplasts, a large central vacuole, and a cell wall. 

XII. LEVELS OF ORGANIZATION- Plants and animals have many highly 

specialized cells that are arranged into tissues, organs, and organ systems. 

A. A _________ -----'--_ is a distinct group of similar cells that perform 
a common function. 

B. An is a collection of tissues that ----------------------------
work together to form a structure which performs a specific function. 

C. An ______ ------------------------------ is composed of a 
group of organs that work together to perform major body functions; 

XIII. BODY TYPES- organisms can be unicellular or multicellular. 

_______ --' __ organisms can thrive independently or live together in A. 
groups. 

B. Cells that are permanently associated but do not work together 01' integrate cell 
activities are called organisms. 

'C. True multicellularity occurs only in eukaryotes. In a multicellular body, cells are 
interdependent - they can NOT live alone. Distinct types of cells have specialized 
functions to help the organism survive. Most multicellular organisms begin as a single 
cell, which divides to form more cells. These cells then grow and become specialized in 
a process called differentiation. Once differentiation occurs, the specialized cells can not 
exist on their own. 

(' 

'c. 
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1. Indicate whether each structure or feature below is found in a 
prokaryotic cell, a e.ukaryotic cell, or both. 

Cell structure or feature Prokaryotic cell Eukaryotic cell 

Nucleus no yes 

Cell membrane 

Cytoplasm 

DNA 

Ribosomes 

Membrane bound organelles 

2. What are the three parts of the cell theory? 

3. Could a cell be the size of an elephant? Explain your answer. 

4. How does the location of DNA differ in prokaryotic and eU,karyotic cells? 
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CHAPTER 7 SEC 2 DUE DATE 

1. Complete the process chart to describe how proteins are made andmoved out of the cell. 

Ribosomes use the instructions carried by RNA to build proteins. 

~7 

~7 

~7 

( 
2. How does DNA direct the cell's activities, such as making proteins, If DNA stays inside the nucleus? . 

3. Why do plant cells need both chloroplasts and mitochondria? 
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1. Why are specialized cells found o~ly in multicellular organisms? 

2. Identify four ways that prokaryotes can differ from one another. 

3. Why are colonial organisms not truly multicellular? 

4. How would pili be important to colonial bacteria? . 

5. What are the four levels of organization of complex multicellular organisms?' 
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Science SkHls 
"-----------------------------------., " 

INTERPRETING GRAPHICS 

Biology students were working on a class project. They prepared copies of 
transmission electron micrographs of a bacterium> a plant cell, and an animal cell 
for display in their classroom. Unfortunately> the pictures were not.labeled and got 
mixed up. Help these students cOlTectly identify the cells and cell structures. Use 
the figures below to answer questions l-:-5. 
ABC P E F 

Cell 1 Cell 2 Cell :s 

In the space provided, write the names of each cell's labeled structures (A-I). 
Using this information, write the identity of each cell-bacterium, plant cell, or 
animal cell. 

1. CellI identity ________________ -'-_______ _ 

A. _______________________________________________ _ 

B. ________________________________________ __ 

C. ____________________________________________ _ 

2. Cell 2 identity _____________________________ _ 

D. 

E. _______________________________________________ _ 

F. ______________________ ~ __________________________ _ 

3. Cell 3 identity ___________________________ .......-' ________ __ 

G. __________________________________________________ __ 

H. _________________________________________________ _ 

1. _________________________ ---:-____________ _ 

;....,. 
"'-. - ~ ------------~-----------
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Characteristics of Prokaryotic 
and Eukaryotic Cells 

Pre-Lab Discussion 

Cells are the basic units of structure and function of all living things. There are two major 
divisions into which all cells fall-prokaryotic and eukaryotic. . 

Prokaryotic cells .are cells that lack a nucleus and membrane-bound organelles. 
Bacteria and related microorganisms are prokaryotes. Eukaryotic cells are cells that 
contain a nucleus and membrane-bound organelles. Organisms such as arilmals, plants, 
fungi, and protists are all eukaryotes. 

In this investigation, you will observe several prepared slides to examine the 
differences between prokaryotic and eukaryotic cells, You will also use these differences 
to classify an unknown specimen. 

Problem 

What are the differences between prokaryotic and eukaryotic cells? 

Materials (per group) 

Microscope 
Lens paper 
Prepared slides of prokaryotic 

and eukaryotlc cells 

Safety ! 
Always handle the microscope with extreme care, You are r'esponsible, for its proper care 
and use, Use caution when handling glass slides as they can break easily and cut you, 
Note all safety alert symbols next to the steps in the Procedure and review the meanings 
of each symbol by referring to the symbol guide on page 10, 

Procedure 

1. 

2. 

11 3. 

4. 

Take a microscope from the storage area and place It about 10 centimeters from the edge of 
the laboratory table, 

Carefully clean the eyepiece and objective lens with lens paper, 

Place your first prepared slide on the microscope stage so that it is centered over the stage 
opening, Hold the slide in position with the stage clips, 

Using the low-power objective lens, locate th~ cell(s) under the microscope, Turn the coarse 
adjustment knob until the cell comes into focus, 

.. --
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Prepared Slide 3 High-power objective Prepared Slide 4 High-power objective 

Magnification ____ _ Magnification ____ _ 

Prepared Slide 5 High-power objective 

Magnification __ _ 

('''''~ 

....... 

Unknown 

Analysis and Conclusions 

1. Based on your observations, do all cells have the same shape? Support your answer. 

2. Based on your observations, do all cells have the same size? Support your answer. 

3. What cell structures are common to all cells? ------------------..,l> 
.... , 10 .c. 
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4. What cell structures are found only in eukaryotic cells? ______________ _ 

5. Are the nuclei always found in the same place within different types of cells? Support your 

answer. 

Critical Thinking and Application 

1. Skin cells seem to fit together like pieces of a Jigsaw puzzle. How is this arrangement of cells 

helpful to an organism? __________________________ _ 

""J.!''' 2. Why do cells have different shapes and sizes? _________________ _ 

3. What cell structure might you be able to compare to the main (principal's) office in your 

school? Explain your answer. 

Going Further 

~ .... 

1. Observe characteristics of living cells by making wet-mount slides of plant and animal tissues 
or protist cultures. Construct a data table to record the shapes and sizes of the cells and the 
structures they contain. 

2. Think about the cel~ structures that you were unable to see with a compound llght 
microscope. Use.resources from your library to locate electron micrographs of these 
structures. 

3. Research the use of some of the stains used in the preparation of wet-mount slides. Some of 
the stains that might be Included In your report are methylene blue, neutral red, acetocarmine, 
Congo red, Janus green B, and Sudan III. What cell structures do each of these stains make 
more visible? 

, 
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Isa plant a prokaryote or eukaryote? What is a prokaryote? 

What is the cell cycle? Is mito'sis a part of the cell cycle? 

Why does a cell undergo mitosis? 

Can you see DNA in all cells under the microscope? Why or why mot. 

What are your predictions for this lab? Be specific- what do you think is the 

longest part of mitosis. 

( 
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Wh~t Cell Parts Can You See ·with the Microscqpe?' 

Living things are made of cells .. All cells. have parts that do ,certain jobs. 
Cells have an outer covering called the cell membrane. Cell membranes giye 
cells their shapes and control what enters,and leaves the cells. The' clear, 

, jellylike material inside the cell is the cytoplasm. The nucleus is the ~ontrol 
center of the cell. Plant cells have a thick outer covering called the cell wall. 
It is on the ,outside of the eell membrane. , 

Cell parts can be studied by making wet mount slides. A wet mount 
slide is a tempora,ry slide. It is not made to last a lc;;ng time. You can make 
wet mount slides of living and once~living materials to study cell parts. 

GOALS 
In this exercise, you will: 

a. make wet mount slides for' examination under the 11'1;icroscope. 
b. study four cell parts-the cell wall, ,cytoplasm, nucleus, and cell membrane. 

MATERIALS 
. glass slide 
coverslip 
light microscope 
water 
dropper 
forceps 
stain 

PROCEDURE 

cork shaving 
bamboo shaving 
onion skin 
prepared slide of 

frog blood 

1. Follow.' the steps below. to '~ake a 
, wet mount slide. . 

a:' Get ,a clean microscope slide and 
coverslip. Handle the slide' and 
coverslip oy the' edges t.o keep 
them clean. . 

b. Us~ a. dropper to put a drop of , 
water in the ~enter of the slide. 

c. With forceps, place the object to 
be examined in the drop of 
water. 

d. Hol~ the coverslip at an, angle. 
Gently lower it ont? the drop of 
water. 

Making Wet ,Mount 

.i 
) 
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" .. 

2. Prepare a wet mount 'of the cork shaving. Follow the steps just given on the las 

3. ~~!~e '~he 'slide'of cork under low power of the mic~oscope. S~itc~ to high '( 
power. Examlne the cork cells' under high power. Draw cork cells that you see in 
the circle below. Label the cell wall. " I 

4. Prepare a wet mount of a bamboo stem shaving. Examine the bamboo under ~o~ 
,and then high power of your microscope. Draw the bamboo cells you see. Label 
the cell wall. 

CQFk Cells 

5. Peel the thin layer of cells from the 
inside of an onion as shown here. 
Make a wet mount of the onion 

. skin cells. Add one drop of stain in 
, place of water. , 
6. Examine the onion slide under low 

and high power of yo~r microscope. 
7. Find the cell wall, nucleus, and 

cytoplasm. Dravy onion cells that 
you see in the circle on page 17. 
Label the parts. 

8. Examine a prepared slide of frog 
blood with Ipw and .then higl). 
power. ~n the circle on page 17, 
draw frog blood cells that you see. 
Label the 'nucleus, cytoplasm, and 
cell membrane . 

. 9. Complete the table on page 17. 

1,-_1 . ~ 

Bamboo Cells 

Examining 
Wet MOllnt 

( 

" 
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cell type 

Cork 

Bamboo 

Onion. " 

Frog blood, 

Onion, Skin' Cells 

Cell 'wall 
present?, 

yes or no) 

QUESTIONS , 

, Part~ of Clillls 
Nucleus 
present? 

(yes or no 

Cytoplasm 
present? 

(yes pr: no 

Frog Blood Cells 

, ,Shape 
of qe,,? 

Cell living 
or dead? 

. I 

1. What is the name of the, small units that make up cork? "'---,--.----, ____ -'--_. 
, 

2. Describe how the small units of cork look. _____ '--_______ _ 

'3. Are the cork cells filled with living material or are they empty? .'-r--'---___ _ 

, . 

--

c' 

( 
...... 
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4. Are bamboo cells living or dead? ----------------__f_ 

S. How are cork cells and bamboo cells alike? -------------_l_ 

6. H;ow are onion cells different ftom the cork cells? --:-__________ /-

" 

7. Compqre the onion skin cells a~d the frog blood cells. ________ ~~ 

8. What cell parts that you observed are found only in plant cells? -------''_l_ 

'/ 

APPLICATIONS 
1. Why do cells have different shapes? --'----------------_t_ 

2. Skin cells seem to fit togeth~r or overlap. Hovy- is this cell arrangement helpful ,0 

theorgarusm?~. _____ ~----~-------------~+,-

, I 
3. If blood cells were boxwshaped, like onion cells, why would they be unable to db 
, , 

their job as well? _______________________ _+_ 

VOCABULARY 
Fill in t~1.e, blanks with the .proper word or words. 

1. Cells have an outer' covering. called' the _______ ,--_______ ----!-

2. The jellylike mater~al'inside the cell is the,-------------+ 

3. The control,center of a cell is the ____________ ----L--___ _+_ 

4. Plant cells have a thick outer cov~ring called the. . 
5. When you place an object in a drop of water on·a slide and put a coverslip all. 

it, a ____ ---' ______ slide is made. 

( .. " 

149



('~. , .. 
,~ i 

( j-' 0 

r.-0

', 

),1 
r 

CELL PARTS AND THEIR JOBS 

In your textbook, read about cell parts and their jobs in Section 2: 2. . , 

1. Label the parts of these two cells in the spaces provided. 

Cell A Cell B 
2. Read the descriptioJ1,S of celi parts below and write in the name ofthe cell part. Use the color 

indicated to shade the pictures above. ' ' 

a. Use red for the part that gives the cell shape and holds the cytoplasm. _______ _ 

h. Use green fo~ parts that make food. -------------.:--______ _ 

c. Use broWp- for ~he thick outer covering that protects and supports the cell. __ ---.:.. ___ _ 

d. Use blue for the part that stores substances. -----------______ _ 

e. U,:;e black for parts that release energy from food. __ ~_----,-_______ "_ __ _ 

f. Use purple for parts that carry hereditary information. ------_______ _ 

g. Use pink for the cell part that helps with cell reproduction. ___________ _ 

h. Use orange for the parts that package and store chemicals. --=-__ ~--!.. _______ _ 

3. List two cell parts found only in a plant cell. __________________ _ , 
4. Where in a cell do most chemical reactions take place? _____ -:-________ _ 

- " 
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Cell Mini Project 
The Cell as a Factory/ The Cell as a city 

A eukmyotic cell is ve1ymuch like a fuctOly. Although cells petfonn many differentfimctions, one of1he most important jobs carried 
out in fue cellularfuctory is making proteins. Ex-fue Golgi apparatus would be 1he conveyor belt moving1he product mound. You 
will be creating a human situation designating 1he pruts offue cell as human positions. For example, anM&M fuctory is fue cell, fue 
product is M&Ms (proteins),1he CEO of Mars Co. would be fue nucleus, etc. You decide whatfue "product" of your city or fuctolY 
18 .. 

Directions: 

1. O'eate a drawing of a cell city orfuctolY. ( A 3-D model needs plior approval) 
2. lndicate whether you are drawing a plant or animal cell by giving1he city or fuctory aname which shows 1his-NOT Plant 

city or Animal City. Each pet'SOn will be assigned a plant or animal cell 
3. lnclude all of1he following organelles below 
4. Color1he drawing and be sure to include akeywhich describes what organelle each pet'SOn orfuing in yourfuctory/city is. 

(you may NOT use 1his sheet as your key) 
5. Be sure to 1ape 1hese ins1Iuctions to fue back of your drawing in 1he manner shown in class 

The PRODUCT of my systemis ______________ _ 

ORGANELLE WHATINYOURPICfURE WHY DID YOU CHOSE THIS? 
REPRFSENTS THIS 

ORGANELLE 
NUCLEAR ENVEIDPE 

CHROMOSOMES (DNA) 

NUCLEUS 

CYTOPLASM 

RIBOSOMES 

GOWIAPPARATUS 

VACUOIE 

ENDOPLASMICREIICULUM 

CELLMEMBRANE 

MITOCHONDRIA 

1HEFOUDWINGFORPIANTCELLSONLY 

CELL WAIL 

CHLOROPLAST 

CEN1RAL VACUOIE 
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SCI#. 

2 1 0 

Rubric with name and 
rubric is missing name science number is RUBRIC 

stapled to right front or sci number or is in rubric is not attached 

corner 
wrong spot 

PROTEIN the protein product of protein is not product of city is not 
the cell city is listed designated as product given 

title is unique and title is not inventive or 
does not show whether TITLE designates animal or 
it is an animal or plant 

title is not given 
plant cell 

cell 

ORGANELLES all 11 organelles are 
10 to 12 organelles are less than 10 organelles 

shown (13 for plant 
x3 

cells) shown are shown 

The picture is colored 
1 to 2 objects are not 

more than 2 objects 
COLOR properly to correspond are not colored 

to key 
colored correctly correctly 

KEY 
a color coded key is the key is difficult to there is no key 

clearly included read or not neat 

the 2 columns on the 1 cell on instructions is 2 or more cells are 
instructions are 

empty (excluding 
blank or do not fit the REASONING 

accurately completed chloroplast, cell wall function of the 
for all organelles 

and vacuole in an organelle 
animal cell) 

the instructions with a 
instructions are empty name and science instructions are 

INSTRUCTIONS 
number are TAPED to or are not taped missing 

back of project securely to back 

TOTAL out of 20 
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Chapter 8 Flashcards and Crossword- completethecro~sword 
and then complete a flash card for each of the terms (11) 

2 

3 

5 

6 
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Across 
4,. a difference in the concentration of a substance across a distance 
6. a state that exists when the concentration of a substance is the same tlu'oughout a space 
8. a lipid that contains phosphorus and that is a structural component in cell membranes 
9. the diffusion of water 01' another solvent from a more dilute solution (of a solute) to a more concentrated 
solution (of the solute) through a membrane that is permeable to the solvent 
10. a protein that transpOlis substances across a cell membrane 
11. the basic structure of a biological.membrane, composed of two layers of phosphol,ipids 

Down 
1. the movement of pruiicles from regions of higher density to regions of lower density 
2. anything that serves to direct, guide, or warn 
3. a carrier protein that ~ses ATP to actively transport sodium ions out of a cell and potassium ions into the 
cell 
5. a molecule that is generated when a specific substance attaches to a receptor on the outside of a cell 
membrane, which produces a change in cellular function 
7. a protein that binds specific signal molecules, which causes the cell to respond 

(" 
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Chapter 8 Cells and Their Environment 

- Homeostasis is the maintenance of stable ------------------------------
internal' conditions in a changing environment. One way that a cell maintains 
homeostasis is by controlling the movement of substances across the cell membrane. 
The cell membrane is a gatekeeper. The cell membrane also provides structural support 
to the cytoplasm, recognizes foreign material, and communicates with other cells, all of 
which contribute to maintaining homeostasis. 

II. - The cell membrane is made of phospholipids. A phospholipid 
is a specialized lipid made of a phosphate "head" and two fatty acid "tails." 

A. The phospholipids form a barrier through which only small, nonpolar substances can 
pass. Ions and most polar molecules are repelled by the nonpolar interior of the lipid bilayer. 

B. 

C. 

The phosphate head is ______ and is attracted to water. 

The fatty acid tails are _________ and are repelled by water. 

D. Because there is water inside and outside the cell, the phospholipids form a double 
layer called the lipid ________________ _ 

1. The nonpolar tails, repelled by water, make up the interior of the lipid bilayer. 

2. The polar heads are attracted to the water, so they point toward the surfaces of the lipid 
bilayer. 

III. MEMBRANE PROTEINS- Proteins in the cell membrane include cell-
surface markers, receptor proteins, enzymes, and transport proteins., 

A. Cell-surface markers -act like a name tag. A unique chain of sugars acts as a marker 
to identify each type of cell. These sugars (carbohydrates) are attached to the cell surface by 
proteins called glycoproteins. Glycoproteins help cells work together. 

B. -enable a cell to sense its surroundings by binding to 
certain substances outside the cell. When this happens, it causes changes inside the cell. 

C. -Many substances that the cell needs cannot 
pass through the lipid bilayer. Transport proteins aid the movement of these substances into 
and out of the cell. 

D. ----------c--~--~- allow reactions to take place- can break 
a larger molecule into 2 smaller molecules 
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IV. TRANSPORT ACROSS THE MEMBRANE~ There are 2 types of transport-

passive and active 

A. PASSIVE TRANSPORT-In passive transport, substances cross the cell membrane ( 
down their concentration gradient. No energy is required for this. Passive transport includes 

1. Small;nonpolar molecules can pass directly 
through the lipid bilayer. This type of movement is called simple diffusion. Oxygen moves down its 
concentration gradient into the cell. Carbon dioxide diffuses out of the cell. Also,natural steroid 
hormones, which are nonpolar and fat soluble, can also diffuse across the lipid bilayel:. 

2. - Many ions and polar molecules that are 
important for cell function do not diffuse easily through the nonpolar lipid bilayer. During facilitated 
diffusion, transport proteins help these substances diffuse through the cell membrane. Two types of 
transport proteins are 

a) channel proteins -channel proteins, sometimes called pores, serve as tunnels through the 
lipid bilayer. Each channel allows the diffusion of specific substances that have the right size and 
charge. Ions, sugars, and amino acids can diffuse tlirough the cell membrane through channel 
proteins 

b) carrier proteins- A carrier protein binds to a specific substance on one side of the cell 
membrane. This binding causes the protein to change shape. As the protein's shape changes, the 
substance is moved across the membrane and is released on the other side. Carrier proteins 
transport substances that fit within their binding site. 

3. -Water can diffuse across a selectively ( 
permeable membrane in a process called osmosis. Osmosis allows cells to maintain water balance as their 
environment changes. Remembel' that in osmosis, ONLY the water molecules are free to move. 

a) If the solution is hypeltonic, or has a higher solute concentration than the cytoplasm does, 
water moves out of the cell. The cell loses water and shrinks. 

b) If the solution is isotonic, 01' has the same solute concentration that the cytoplasm does, 
water diffuses into and out ofth~ cell at equal rates. The cell stays the same size. 

c) If the solution is hypotonic, or has a lower solute concentration than the cytoplasm does, 
water moves into the cell. The cell gains water and expands in size. If left unchecked, the 
swelling caused by a hypotonic solution could cause a cell to burst. 

d) The rigid cell walls of plants and fungi prevent the cells of these organisms from 
expanding too much. In fact, many plants are healthiest in a hypotonic environment. 

e) Some unicellular eukaryotes have contractile vacuoles, which collect excess water inside 
the cell and force the water out of the cell. 

f) Animal cells have neither cell walls nor contractile vacuoles. Many animal cells can 
avoid swelling caused by osmosis by actively removing solutes from the cytoplasm 

.... '" 
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B, ACTIVE TRANSPORT~ Active transport requires energy to move substances against 
their concentration gradients. In order to move substances against their concentration. gradients, 
cells must use energy. Most often, the energy needed for active transport is supplied directly 01' 

indirectly by ATP. 

1. - In active transport, the carrier proteins do require energy to 
"pump" substances against their concentration gradient. 

a) The sodium-potassium pump is a carrier protein that actively transports three sodium ions 
out of the cell and two potassium ions into the cell. Thispump is one of the most important 
carrier proteins in animal cells. It prevents sodium ions from building up in the cell, resulting in 
osmosis into the cell making it burst. 

b) The concentration gradients o{sodium ions and potassium iOllS also help transpOlt other 
substances, such as glucose, across the cell membrane. 

2. ~ Many substances, such as proteins and polysaccharides, ate too 
large to be transported by carrier proteins. Instead, they cross the cell membrane in vesicles, which are 
membrane-bound sacs made by pinching off ofthe membrane. 

a) - The movement of a large substance into a cell by 
means of a vesicle. Vesicles that form by endocytosis may fuse with lysosomes 01' other 
organelles. 

b) - The movement of material out of a cell by means 
of a vesicle. These vesicles are usually from the Goigi 

·V~--··--··SENDING-SIGNALS:-Cells communicate ana coordinate activity by sending 

chemical signals that callY information to other cells. 

A. A signaling cell produces a signal, often a molecule, that is detected by the target cell. 
Target cells have specific proteins that recognize and respond to the signal. These proteins are 
usually on the cell membrane (except in steroids) 

B. Neighboring cells ca!l communicate through direct contact between their membranes. 

C. Long-distance signals are carried by hormones and nerve cells. 
___________ are distributed widely in the bloodstream 

VI. RECEIVING SIGNALS- cells have receptor proteins.A 

receptor protein binds only to signals that match the specific shape of its binding site (the 

key for your front door will not open your neighbors front door) The outer part of the 

receptor protein i~ folded into a unique shape, called the binding site. Only the "right" 

shape can fit into the receptor protein while the "wrong" shape have no effect on that 

particular receptor protein. Once it binds the signal molecule, the receptor protein changes 
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its shape in the membrane. This change in shape relays information into the cytoplasm 

the target cell. 

I 
VII. RESPONDING TO SIGNALS-The cell may respond to a signal by 

A. changing its membrane permeability 

B. activating enzymes 

C. forming a second messenger. 

(a) DiffusIon of one solute 

... -..... , 

(b) Diffusion of two sol~tes, ' 
__ ........... _ ... ~ .. ___ .... .J.~_"._ 0_ • • A"'~' .... _ .. 

: •••• ~.. .. ........ _!.-•.. _. • 

Effects Of,:~y~~~on~gi.j$oton1Q;-1ln'd'H~~Ci~IO 
S~h:it)Qp$;.('m·, Red 'Blood Cells' 

Equilibrium 

'EquilibrIum 

.. 'C.ell,Membrane 

I . 

I 

I 

1 
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1. What are four functions of the cell membrane that help a cell maintain homeostasis? 

2. Label the two main parts of the structure be.low. Which of these parts faces the area 
between the two layers of the lipid bilayer? Which faces out? Why? 

3. Why are ions and polar molecules unable to pass easily though the lipid bilayer? 

4. What are two functions of cell-surface markers? 

5. Suppose a cell were exposed to a drug that caused transport proteins in the cell membrane 

to stop working. What would happen to the cell? 
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CHAPTER 8 SEC 2 DUE DATE 

1. Why does diffusion of water happen when there are dissolved particles on one side of a membrane but not on 

the other? 

2. Complete the following table 

HYPERTONIC 

HYPOTONIC 

The concentrations of solutes and water in the 
solution are equal to those in the cell cytoplasm. 
Water diffuses into and out of the cell at equal rates. ( 

'-

3. If a cell were unable to make ATP, how would the cell's transport processes be affected? 
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CHAPTER 8 SEC 3 DUE DATE 

1. What are two ways cells can communicate over long distances? What is one way cells can 

communicate with cells that are nearby? 

2. What is the function of receptor proteins? 

3. What happens when a receptor protein binds to a signal molecule? 

4. What'are three ways a cell may respond when a signal molecule binds,to a receptor 

protein? 

5. Why is it important tha~ each receptor protein binds to only one ,signal molecule? 
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Chapter 8 Review 

1) What are phospholipids? 

2) What are channel proteins? 

3) What is active transport? Give three examples of active transport. __________ _ 

4) Ions move through ion channels by (active / passive) transport. 
S) Is osmosis active or passive transport? ____________________ _ 

6) What is an isotonic solution? Hypertonic solution? Hypotonic solution? 

7) What types of solution cause a cell to burst? Shrink? 

8) What is the difference between active and passive transport? 

9) Is the sodium-potassium pump active or passive transport? 
10) how do large proteins and polysaccharides move through the cell membrane? 

11) Materials removed from the cell via vesicle is called. ________ _ 
12) When a receptor protein is activated outside the cell, what happens? 

13) What binds to the receptor proteins? 

14) 

Intracellular 
side 

What is this an example of? 
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15) Label the above as hypotonic, hypertonic or isotonic. The circle is the cell and each black dot 
represents a molecule of sodium. 

16) What portion of the cell membrane is polar? Non-polar? Which one repels water? Attracts water? 

17) What are the proteins that identify the cell called? 

,~--.,.' 

-._----

18) What is being shown here- the lump could represent sodium or sugar. _________ _ 

19) The movement of a substance from an area of high concentration to low concentration is 
called -----------------

20) The dispersal of ink in a beaker of water or air freshener in a large room are examples of 

21) What are channel proteins? 

22) What is active transport? Give three examples of active transport. 

23) Is osmosis active or passive transport? 
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[SffUDY GUIDE 

SPECIAL CELL PROCESSES 

In your textbook, read about diffusion and osmosis 

1. The first picture below, labeled Before, shows a cell surrounded by oxygen molecules before 
diffusion takes place. Each o~ the small black dots represents an oxygen molecule. Which of the 
three pictures labeled After shows where these oxygen molecules would be found after diffusion takes 
place? Circle your answer. 

Before .@ ..... 
• _ 0 • . ,. 
• • II .' .. -. • • 

2. What is diffusion? ------,-------------------------

3. How do molecules get through the cell mem,brane? ________________ _ 

4. What is osmosis? ----------------.--------------_ 

5. Which way would the water molecules move in the following situations? 

a. cucumber slice is placed in salt water ____________________ _ 

b. salt is poured on a snail _________________________ _ 

c. vegetables are sprinkled with water _____________________ _ 

d. potato slice is placed in pure water _____ -;--_______________ _ 

6. Circle the letter in front of the sentence that best explains the process of osmosis. 

a. Osmosis is the movement of water into or out of a cell from where it is in large amounts to 

where it is in small amounts. 

b. Osmosis is the movement of water into 01' out of a cell from where it is in small amounts to 

where it is in large amounts. 

! c. Osmosis is the movement of salt into or out of a cell' from where it is in large amounts to 

where it is in small amounts. 

.' 
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Why must you use 2 beakers? 

What is osmosis? Ifthere is no water, can osmosis occur? What is the difference 
between osmosis and diffusion. 

What is the egg white made of? What is com syrup made of? 

Why must you soak the egg in and why are you doing this? 

What is a HYPOTONIC solution? -----------------------------

What is a HYPERTONIC solution? ---------------------------------

What is a ISOTONIC solution? ---------------------------------

What are your predictions for this lab? Be specific. 

- -

( 
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Some chemicals can pass through a cell membrane, but others cannot. 
Furthermore, not all chemicals can pass tlu'ough a cell membrane with equal ease. 
The cell membrane determines which chemicals can diffuse into or out of a cell. 

As chemicals pass into and out of a cell, they move from areas of high 
concentration to areas of low concentration. Cells in hypertonic solutions have solute 
concentrations lower than the solution that bathes them. This concentration difference 
causes water to move out of the cell into the solution. Cells in hypotonic solutions 
have solute concentrations greater than the solution that bathes them. This 
concentration difference causes water to move from the solution into the cdl. The 
movement of water into and out ofa cell tlu'ough the cell membrane is called osmosis. 

In this lab, you will use a model of a living cell to predict the results of an 
experiinent that involves the movement of water through a membrane. 

OBJECTIVES 

• Explain changes that occur in a cell as a result of diffusion. 

• Distinguish between hypertonic and hypotonic solutions. 

MATERIALS 

• safety goggles, lab apron, protective gloves • eggs (2) 

• balance • paper towels (2) 

• beakers, 250 mL (2) • tablespoon 01' tongs 

• beakers, 600 mL (2) • vinegar, 400 mL 

• corn symp • wax pencil 

• distilled water 

Procedure 

DAY 1: SOAKING EGGS IN VINEGAR 

1. Label one 600 mL beaker "Egg 1: water" and the other 600 mL beaker "Egg 2: 
syrup." Also label the beakers with the initials of each member of your group. 

2, Measure the mass of each of two eggs to the nearest 0,1 g, and record your 
measurements in the second column of Table 1. CAUTION: Uncooked eggs 
may contain harmful bacteria. Do not touch your face after you have 
handled raw eggs. Clean up any material from broken eggs immediately. 
Wash your hands with soap and water after handling the eggs. 

3. Put on safety goggles and a lab apron. Pour 200 mL of vinegar into each labeled 
beaker. Using a tablespoon or tongs, place an egg into each beaker. Always return 
each egg to the same beakel'. 

, I 
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TABLE 1 EGGS IN VINEGAR 

Egg Mass of fresh egg Observations Mass after 24 h 
with shell after 24 h in vinegar 

1 

2 

4. Place a 250 mL beaker containing 100 mL of water on each egg to keep it 
submerged, as shown in Figure 1. Add more vinegar if the egg is not covered 
by the vinegar already in the beaker. If some vinegar spills over when the 
250 mL beaker is placed on the egg, carry the beaker carefully to the sink and 
pour out some vinegar. Store the beakers for 24 hours in the area specified by 
your teacher. 

FIGURE 1 EGG IN VINEGAR 
200 mL 
beaker 

Vinegar --II-

500 mL 
beaker 

5. Clean up your work area and wash your hands before leaving the lab. 

DAY 2: SOAKING EGGS IN TWO LIQUIDS 

6. After 24 hours, observe the eggs. Record your observations in Table 1. 
7. Put on safety goggles and a lab apron. Label two separate sheets of paper 

towel "Egg 1" and "Egg 2." Pour the vinegar from the beakers' into the sink. 
Using a tablespoon or tongs, remove the eggs and rinse them with water. Place 
each egg on the appropriately labeled paper towel. Measure the mass of each 
egg, and record the measurement in the last column of Table 1. 

8. Return Egg 1 to its beaker, and add water until the egg is covered. Return Egg 
2 to its beaker, and add com syrup until the egg is covered. Store the beakers 
for 24 hours in the same place as before. 

9. Clean up your work area and wash your hands before leaving the lab. 

\ , 

( 
"'. ... 
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DAY 3: MEASURING CHANGES IN THE EGGS 

10. Predict how the mass of each egg has changed after 24 hours in each liquid. 
(Hint: An egg is surrounded by a membrane: Inside the membrane, the egg 
white consists mainly of water and dissolved protein. The yolk consists mainly 
of fat and water. COl'll syrup is sugar dissolved in water. The protein, fat, and 
sugar are solutes.) Record your predictions in Table 2. 

• What will have occurred if your egg gains 01' loses mass? 

11. Observe your eggs. Record your observations in Table 2. Measure and record 
the final masses of the two eggs. 

TABLE 2 EGGS SOAKED IN TWO LIQUIDS 

Egg Liquid Predicted Observations Final mass 
change after after 24 h of egg 

24 h 

1 

2 

12. Dispose of your materials according to your teacher's instructions. 

13. Clean up your work area, and wash your hands before leaving the lab. 

Analysis 
1. What effect did the vinegar have on the eggs? 

2. What caused the change in appearance in Egg 1 after it soaked in water? 

-
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3. What caused the mass of the egg to increase after soaking in the vinegar 
solution? 

4. What material seems to have moved through the membrane of Egg 2 after it 
soaked in the corn syrup? In what direction did the material move? 

5. How did your results in step 11 compare with your prediction? 

6. Which egg was in a hypertonic solution? Explain what you used for evidence. 

7. Which egg was in a hypotonic solution? Explain what you used as evidence. 

(\ 

170



, i 
, I .... -.~. 

8. What do you think would happen to a red blood cell placed in a test tube of 
distilled water? Explain using principles of osmosis why you believe this 
would occur. 

9. Draw a diagram of where water molecules move from a cell in a)hypel'tonic 
solution b) hypotonic solution c) isotonic solution. 

A) hypertonic o 
B) hypotonic o 

C) isotonic o 
" 

--
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How many cell models will you be making? What is the difference in them? 

What will you use to measure volume of the models? 

what is the 5I for volume? What is the formula to find the volume of an object? 

What is the surface area? What is the surface area of a cube? What is the surface 
area of a sphere? 

What are your predictions for this lab? Which model will have the greatest 

volume? How does this apply to a cell? Is this an important concept and why. 

( 
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I 
Mod ling 
Volume 

lis: urface Area to 

Are there limits to how large a cell can grow? Everything that enters and exits a cell 
passes tln'ough the cell membrane. As the size of a cell increases, its surface area 
increases, but so does its volume. Consider how people enter a crowded event at a 
large stadium. Everyone funnels through a few gates. In a larger stadium, it takes 
people longer to move in and out. Similarly, in a larger cell, it takes materials longer 
to reach their destination inside the cell. This means that it is more difficult for a large 
cell to have its needs met through the cell membrane. In this lab, you will examine 
surface area-to-volume ratios on a small scale, using model cells. You will use the 
collected data to draw conclusions about why this ratio might limit the size of a cell. 

OBJECTIVES 

• Prepare and compare various cell models. 

• Calculate surface area and surface area-to-volume ratios. 

• Use your data to form conclusions about size limitations on cells. 

MATERIALS 

• calculator (optional) • papel', heavy 

• cell model patterns (3) • safety goggles 

• funnel • sand 

• graduated cylinder, large • scissors 

• metric ruler • tape 

Procedure 
1. Put on your safety goggles. Trace and cut out three cell 

models. Your teacher will provide you with the patterns 
or dimensions for each model. Fold the models to form 
three-dimensional shapes, as in Figure 1. Use tape to 
keep each model together. . 

2. Use the ruler to measure the length, width, and height 
dimensions of each model. Record the dimensions in 
Table 1. 

3. Calculate the total surface area fol' each model. To do 
this, find the area of each side (length 3 width), then 
multiply that number by 6. Enter the data in Table 1. 

FIGURE 1 
CELL MODEL 

·1 
I 
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TABLE 1 MODEL CELL CALCULATIONS 

Dimensions Surface area Volume Surface area·to-
Cell (cm) (cm2) (cm3) volume ratio 

A 

B 

C 

4. Use the funnel to fill each model with sand. Use the ruler to level off the sand. 

5. Find the volume ofsand in each model, and enter the data in Table 1. You can 
do this by using either of two methods. 

a. Measure the amount of sand in each model by pouring the sand through a 
funnel into a graduated cylinder. 

b. Calculate the volume, using the following formula: 
volume = length x width x height 

6. Calculate the surface area"to~volume ratio for each model. Use the following 
formula: 

surface area + volume = surface area"to-volume ratio 

Record the values in Table 1. 

7. ~~~ Clean up your materials and wash your hands. 

- - -
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Why is it important to dry the grapes? 

What is osmosis? If there is no water, can osmosis occur? What is the difference 
between osmosis and diffusion. 

What is the major component of grape flesh? What is grape juice made of? 

What is distilled water? Is it different than tap water? 

What is a HYPOTONIC solution? ----------------------------

. What is a HYPERTONIC solution? --------------------------------

What is a ISOTONIC solution? ---------------------------------

What are yc:mr predictions for this lab? Be specific. 

(' 
" 

~: 
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You will observe the movement of water into 01' out of a grape under various 
conditions. 

Procedure 
1. Make a data table with foUl' columns and three rows. 
2. Fill one cup with a salt solution. Fill a second cup with grape juice. Fill a third 

jar with distilled water. Label each cup with the name of the solution that it 
contains. 

3. Use a balance to fmd the mass of each of three grapes. Place one grape in each 
cup, and cover the cups with wrap. Place in your period's tray. 

4. Predict whether the mass of each grape will increase 01' decrease over time. 
Explain your predictions on prelab sheet. 

S. After 24 hours, rerp.ove each grape from its jar, and dry the grape gently with 
a paper towel. Using the balance, find each grape's mass again. Record 
your results. 

Analysis 
1. Identify the solutions in which osmosis occurred. 

2. How did you determine whether osmosis occurred in each of the three 
solutions? 

3. Did the mass of each grape change as you had predicted? Why or why not? 

4. Which solution was hypotonic? Hypertonic? Isotonic? 

... 

,. 
i 

I 
I 
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SALTWATER GRAPE JUICE DISTILLED 

WATER 

DAY 1 

! 
I 

I 

DAY 2 

c 
..... -"0' 

I 
I 

CHANGE IN I 

! 

MASS (+IFIT 

INCREASED, ",IF 

DECREASED NO 

CHANGE) I 
I 

• 
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Ch 9 Crossword/ Vocab Flash Cards- complete the crossword and make a flashcard for 

each term with the word on one side and the definition on the back 

2 

3 

4 

6 

8 

9 

10 11 
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Across 
1. a series of molecules, found in the inner membranes of mitochondria and chloroplasts, 
through which electrons pass in a process that causes protons to build up on one side of the 
membrane 
5. a series of biochemical reactions that convert pyruvate into carbon dioxide and water 
7. adenosine triphosphate, an organic molecule that acts as the main energy source for cell 
processes; composed of a nitrogenous base, a sugar, and three phosphate groups 
10. the breakdown of carbohydrates by enzymes, bacteria, yeasts, or mold in the absence of 
oxygen 
12. describes a process that does not require oxygen 
13. the process by which cells produce energy from carbohydrates 

Down 
2. an enzyme that catalyzes the synthesis of ATP 
3. a green pigment that is present in most plant and algae cells and some bacteria, that gives 
plants their characteristic green color, and that absorbs light to provide energy for 
photosynthesis 
4. the anaerobic breakdown of glucose to pyruvate, which makes a small amount of energy 
available to cells in the form of ATP 
6. a biochemical pathway of photosynthesis in which carbon dioxide is converted into 
glucose using ATP and NADPH 
8. a substance that gives another substance or a mixture its color 
9. describes a process that requires oxygen, the most efficient respiration 
11. a membrane system found within chloroplasts that contains the components for 
photosynthesis 
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Chapter 9 Photosynthesis and Cellular Respiration 

I. CHEMICAL ENERGY- Organisms require a constant source of energy. Energy is 
needed for organisms to maintain their homeostasis. 
_________________ is the process of maintaining internal order and 
balance even when the environment changes. 

A. Photosynthesis is the process by which plants, algae, and some bacteria use sunlight, 
carbon dioxide, and water to produce and 

Organisms that are able to perform 
photosynthesis, such as plants, are ________________ make all food 
on earth! 

B. Organisms that cannot make their own food must absorb food molecules made by 
autotrophs, eat autotrophs, or eat organisms that consume autotrophs. 

C. Cells use molecules(from food ingested) to release the energy stored in the chemical 
bonds of food. 

II. METABOLISM AND THE CARBON CYCLE- Metabolism is either using energy to 
build organic molecules or breaking down organic molecules in which energy is stored. 
Because organic molecules contain (the definition 
of organic) an organism's metabolism is part of Earth's 

A. Energy enters an ecosystem when organisms use sunlight during photosynthesis to 
convert molecules (gas) into 

B. Through the process of cellular respiration, cells make the carbon in glucose into stable 
carbon dioxide molecules and produce _______________ _ 

C. Energy is also released and used to make ATP (adenosine triphospate), an organic 
molecule that is the main energy source for cell processes. 

III. TRANSFERRING ENERGY- In cells, chemical energy is gradually released in a 
series of chemical reactions that are assisted by enzymes. 

A. ATP- . Energy is 
________________ stored as ATP. Energy is stored as glucose, 
starches and lipids. ATP is a nucleotide made up of a chain of 
________________ groups. When ATP is used, a phosphate group is 
broken off, energy is released from this, and is left. 

B. - In many cells, ATP synthase, an enzyme 
that makes ATP, and recycles ADP by adding a phosphate. ATP synthase acts as both an 
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enzyme and a carrier protein for hydrogen ions. The flow ofH+ ions through ATP synthase 
powers the production of ATP. 

C. - In chloroplasts and mitochondria the 
electron transport chain, pump H+ ions across the membrane to create a concentration gradient. 

D. The electron transport chain uses energy from released from electron carriers, such as 
NADH and NADPH, to pump hydrogen ions. 

IV. PHOTOSYNTHESIS- _______________ is the process that 
provides energy for almost all life. are the 
organelles that convert light energy into chemical energy. 

A. Inside the chloroplast is the stroma, which contains the thylakoid membranes, where the 
chlorophyll sits to complete photosynthesis. 

B. is a green pigment in chloroplasts that 
absorbs light energy to start photosynthesis. It absorbs mostly blue and red light and reflects 
green and yellow light, which makes plants appear green. Plants also have pigments called 
carotenoids which help plants absorb additional light energy. 

C. When light hits a , energy is absorbed by 
many pigment molecules and eventually transferred to electron carriers. 

D. TWO ELECTRON TRANSPORT CHAINS- An electron transport chain is a series of 
enzymes that hold small pieces of energy as bonds are broken and use the energy to make 
something. It is similar to a sandbag line- each person does a share by passing a sandbag to the 
next person. During photosynthesis, one electron transport chain provides energy to make A TP, 
while the other provides energy to make NADPH. 

Producing ATP and NADPH by Photosynthesis 

Step 1: Electrons excited by light leave the chlorophyll molecules. An enzyme splits water 
molecules to replace these electrons. Oxygen gas is formed and released into the atmosphere. 

Step 2: Excited electrons transfer some of their energy to pump H+ ions into the thylakoid. This 
process creates a concentration gradient across the thylakoid membrane. 

Step 3: The energy from diffusion of H+ ions through the channel portion of A TP synthase is 
used to catalyze a reaction in which a phosphate group is added to a molecule of ADP, producing 
ATP. 

Step 4: Light excites electrons in another chlorophyll molecule. The electrons are passed on to the 
second chain and replaced by the de-energized electrons from the first chain. 

Step 5: Excited electrons combine with H+ ions and NADP+ to form NADPH. 

E. PRODUCING SUGAR-In the final stage of photosynthesis, ATP and NADPH are used 
to produce energy-storing sugar molecules from the carbon in 
_________________ .The use of carbon dioxide to make organic 
compounds is called carbon dioxide fixation, or carbon fixation. The reactions that fix carbon 
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dioxide are light-independent reactions, sometimes called dark reactions. The most common 
method of carbon fixation is the Calvin cycle. 

V. FACTORS THAT AFFECT PHOTOSYNTHESIS- Light intensity, carbon dioxide 
concentration, and temperature are three environmental factors that affect photosynthesis. 

A. In general, the rate of photosynthesis increases as light intensity increases until all of the 
pigments in a chloroplast are being used. 

B. The concentration of carbon dioxide affects the rate of photosynthesis in the same 
manner 

C. Photosynthesis is most efficient in a certain range of temperatures. 

VI. CELLULAR RESPIRATION- Respiration is not the cell breathing. Respiration is the 
process of breaking down food to release energy. There are 2 parts. Glycolysis is 1 st. then if 

oxygen is present, aerobic respiration takes place (this includes the Krebs Citric Acid Cycle and 
electron transport chain. If oxygen is absent, anaerobic fermentation takes place. 

A. GLYCOL YSIS- In glycolysis, the first step, enzymes break down one six-carbon 
molecule of glucose into two three-carbon pyruvate molecules. The breaking of a sugar 
molecule by glycolysis results in a net gain of two ATP molecules. 

1. The primary fuel for cellular respiration is glucose. Fats can be broken down to make ATP. 
Proteins and nucleic acids can also be used to make ATP, but they are usually used for building 
important cell parts. 

2. In aerobic respiration, the pyruvate product of glycolysis undergoes another series of reactions to 
produce more A TP molecules. In anaerobic respiration, fermentation begins. 

B. AEROBIC RESPIRATION- This is done with oxygen- the breakdown of stored sugars 
to release ATP for energy. Aerobic respiration is more efficient than anaerobic. The total yield 
of energy-storing products from one time through the Krebs cycle is one ATP, three NADH, and 
oneFADH2. 

1. The first stage of aerobic respiration is the Krebs cycle, a series of reactions that produce electron 
carriers. The total yield of energy-storing products from one time through the Krebs cycle is one A TP, 
three NADH, and one F ADH2. 

2. The electron carriers then enter an electron transport chain 

3. Up to 34 ATP molecules can be produced from one glucose molecule in aerobic respiration. 

4. Krebs Cycle 

a) Occurs in mitochondria 

b) Starts with pyruvate 
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c) Produces 1 ATP 

5. Electron TranspOlt Chain 

a) Takes place in the inner membranes of mitochondria, where the enzyme ATP synthase is 
located. 

b) Electron carriers, produced during the Krebs cycle, transfer energy through the electron 
transport chain. 

c) Energy from the electrons is used to actively transport hydrogen ions out of the inner 
mitochondrial compartment. 

d) Hydrogen ions diffuse through ATP synthase, providing energy to produce several ATP 
molecules from ADP. 

C. FERMENTATION- Only occurs under anaerobic conditions because it is not cost 
efficient for the cells. Fermentation enables glycolysis to continue supplying a cell with ATP in 
anaerobic conditions. 

1. To make ATP during glycolysis, NAD+ is converted to NADH. Organisms must recycle NAD+ 
to continue making ATP through glycolysis. 

2. In lactic acid fermentation, pyruvate is converted to lactic acid in a process. During vigorous 
exercise, lactic acid fermentation also occurs in the muscles of animals, including humans. 

3. During alcoholic fermentation, one enzyme removes carbon dioxide from pyruvate. A second 
enzyme converts the remaining compound to ethanol, recycling NAD+ in the process. 

VII. Efficiency of Cellular Respiration 

CELLULAR RESPIRATION LOCATION STARTING PRODUCTS (NOT NET ATP 
MATERIALS INCLUDING A TP) GAIN 

GLYCOLYSIS (OCCURS UNDER CYTOPLASM GLUCOSE PYRUVATE 2 
ALL CONDITIONS) 

AEROBIC KREBS CYCLE MITOCHONDRIA PYRUVATE NADH 1 

ELECTRON MITOCHONDRIAL HYDROGEN 2 WATER, NADH 32 
TRANSPORT MEMBRANE IONS, ATP 
CHAIN SYNTHASE 

ANAEROBIC FERMENTATION CYTOPLASM PYRUVATE ALCOHOLILACTIC 2 
ACID,NADH 
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1. How does A TP synthase produce ATP? 

2. How does the carbon cycle deliver energy to organisms? 

3. How do organisms that are not autotrophs get energy? 

4. In cells, glucose is combined with oxygen in a series of steps instead of all at once. What is 

the reason for this? 

5. What happens in an electron transport chain? 

6. Name two molecules that can release energy as part of the electron transport chain. 

Beliringer:Day M T W Th F Date, _____ Question, _________________ _ 

Answer ________________________________ _ 
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1. Name two pigments that are found in chloroplasts. 

2. What is the role of pigments in photosynthesis? 

3. Fill in the blanks in the table below. 

Process in photosynthesis Purpose of this process Does this process require light? 

convert light energy into chemical 

energy in ATP and NADPH 

produce organic compounds, such as 

glucose, from carbon dioxide 

4. Where does the energy to move hydrogen ions across the thylakoid membrane come from? 

5. Why does the amount of light present affect the rate of photosynthesis? 

6. A student places a plant in a dark room that contains a great deal of carbon dioxide. Will the plant be able to 

carry out photosynthesis? 
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7. Complete the following table of factors that affect photosynthesis 

Factor Effect on Photosynthesis 

l' 
Amount of light 

~ 

l' 
Amount of 

carbon dioxide ~ 

l' 
Temperature 

~ , 

Beliringer:Day M T W Th F 
Date, ______ Question, ____________________________ _ 

Answer _______________________________________ __ 
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1. Why is glycolysis considered an anaerobic process, but the electron transport chain is not? 

2. Fill in the blank spaces in the table below. 

Overall number of ATP 

Process Description 
molecules produced per 

molecule of glucose 

Glucose is broken down into two 
pyruvate molecules. 

Pyruvate is used to produce NADH, 
ATP, and FADH2; carbon dioxide is 
produced as pyruvate breaks down. 

Energy from electrons in NADH and 
FADH2 is used to produce ATP; 
water is produced as hydrogen and 
oxygen accept electrons. 

3. Organism A can carry out cellular respiration. Organism B can carry out only glycolysis. 

Which organism will be able to use more of the energy in a molecule of glucose? Explain your 

answer. (Hint: Remember that AlP is the main source of energy for cellular processes.) 

4. Why is fermentation important? Does your body ever undergo fermentation? When? 

Beliringer:Day M T W Th F Date _____ Question __________________ _ 

Answer -----------------------------------
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Ch 9 Review 

1. Most of the energy used by life on Earth comes from the ________ _ 

2. Light energy is converted to chemical energy through the process of ______ _ 

3. During the final stage of photosynthesis, sugars are produced from _____ _ 

4. As light intensity increases, the rate of photosynthesis does what? _____ _ 

5. Low temperatures may cause photosynthesis to what? _______ _ 

6. What environtal factors does not affect the rate of photosynthesis? 

7. The name of the process that takes place when organic compounds are broken down in the absence of 

oxygenls _________ ___ 

8. Fermentation enables glycolysis to continue under conditions 

9. If oxygen is absent during the second stage of cellular respiration, what happens? 

10. Cells produce ATP most efficiently in the presence of what? ______ _ 

11. what is an autotroph? 

12. What is a heterotroph? 

13. Are the following auto or hetero- trophs: plants, algae, prokaryotes, animals 

14. ATP is what biomolecule? What is it composed of? 

15. When cells break down food molecules, what happens? 

16. The space inside the inner membrane of a chloroplast is called the _____ _ 

17. The major atmospheric by-product of photosynthesis is _____ _ 

18. The source of oxygen produced during photosynthesis is ______ _ 

19. Carbon dioxide is converted into organic compounds in what part of the cell? ____ _ 

20. what is glysolysis? 

21. What is respiration? 

22. What is photosynthesis? 

23. The total amount of ATP that a cell gains for each glucose molecule depends on the presence of 
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Ch 9 Prelab 

1. What are stomata? What is their function? 

2. Write the formula for photosynthesis 

3. Write the formula for respiration 

4. Where does photosynthesis occur? _____________ _ 

5. Where does respiration occur? _______________ _ 

6. What are you using to make the slide? Explain how you will visualize the 

stomata 

7. What are you painting on the leaf and what do you do when that is dry? 
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Name ____ _ 

C HAP T E R 23 Roots, Stems. and Leaves 

Estimating the Number of 
Stomata in Leaf 

Pre-lab Discussion 

Class ____________ . Date .. ___________ ._ 

The leaf is the main organ through which water is given off by a plant. As a plant absorbs 
waler through its roots, the water is carried through the stem to the leaves. Some of the 
water is used in the leaves during photosynthesis. However, more water is taken in and 
transported to the leaves than can be used during photosynthesis. The excess water 
evaporates into the atmosphere through the stomata, or pores, in a process called 
transpiration. 

Stomata are openings generally found on the undersides of leaves. They are formed 
by two specialized epidermal cells called guard cells. Guard cells regulate the passage of 
water vapor, oxygen, and carbon dioxide into and out of the leaf. 

In this investigation, you will observe guard cells in a fresh lettuce leaf. You will 
also estimate the total number of guard cells in a lettuce leaf. 

Problem 

How can the number of stomata in a leaf be estimated? 

Materials (per group) 

Small piece of crisp lettuce in cold water 
Small piece of wilted lettuce 
Microscope 
2 glass slides 
2 coverslips 
Medicine dropper 
Forceps 
Calculator (optional) 
Transparent plastic metric ruler 
Probe 

Safety (1. iiii 

Always handle lhc microscope with extreme carc. You Qrc responsible for lts proper care 
and use. Use caution when handling glass slides as they can break easily and cut you. Be 
careful when handling sharp instruments. Note all safety alert symbols next to the steps 
in the Procedure and review the meanings of each symbol by referring to the symbol 
guide on page 10. 

@ Prenlice+lall, Inc. 293 
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Procedure 
Part A. Observing Guard Cells and Stomata in a Lettuce leaf 

(1 1. Place a drop of water in the center of a glass slide. 

A 

2. Locate a large rib In the crisp lettuce leaf. As shown in Figure I, bend the lettuce leaf against 
the curve until It snaps. 

\ 
Lettuce leal 
lower epidermis 

Glass Slide 

Figure 1 

D 

Bend leaf 
against curve 

Coverslip 

Prepare a wet mount 

Iii 3. With the forceps, carefully remove the thin layer of epidermis from the piece of lettuce. Spread 
the epidermis out as smoothly as possible in the drop of water on the slide. Note: If the 
epidermis becomes folded on the slide, use a probe to gently unfold and flatten it. Add a 
coverslip. 

294 

4. Observe the lettuce epidermis under the low-power objective of the microscope. Note: It may 
be necessary to adjust the diaphragm so that there is sufficienllight passing through the cells. 
Notice the irregular shapes of the epidermal cells. Notice the guard cells, which are pairs of 
kidney-shaped cells scattered throughout the epidermis. The spaces between the guard cells 
are the stomata. 

5. Center a single stoma-guard cell unit in the center of the field of view under low power. Switch 
to high power and foctts on the single stoma-guard cell unit. CAUTION: When switching to the 
high-power objective, always look at the objective from the side of the microscope so that tile 
objective does not hit or damage the slide, 

6. In the appropriate place in Observations, sketch a single stoma-guard cell unit as seen under 
high power of the microscope. Label the guard cells, stoma, and chloroplasts, Record the 
magnification of the microscope. 

7. Set the wet-mount sHoe of the lettuce epidermis aside for now. It will be used in Part B of the 
investigation. 

S. Repeat steps 1 through 6 using the wilted lettuce leaf. 

192



f\lame ...... ___ ... _. ___ ... __ . __ ._ Class ___ . ____ .. _ Date _ ... __ ... __ ._ . __ . 

Part B. Estimating the Number of Stomata 

L Observe the slide of the crisp lettuce leaf epidermis under low power of the microscope. 
Count the number of stoma-guard cell units you see in the low-power field of view. Record the 
number ill Data Table 1. 

2. Carefully switch to high power. Count the number of stoma-guard cell units you see in the 
high-power field of view. Record the number in Data Table 1. 

3. Using the transparent plastic metric ruler, measure the diameter of the low-power field of view 
in millimeters. Note: See LaboratOlY investigation 4 for step-by-step directions on how to measure 
the diameter of (J field of view, Calculate the diameter of the high-power field of view. Record 
the radii of the low-power and high-power fields of view in Data Table 2. The radius is equal to 
one half of the diameter, 

1. Calculate the area of the low-power and high-power fields of view using the formula: 

area = 1[ r2 

Record this information in the appropriate place in Data Table 2. 

5. To determine the number of stomata in a square centimeter of lettuce leaf epidermis, use the 
following formula: 

I 
2 total number of stomata 

stomata cm = ------
area (cm2) 

Calculate the number of stomata in a square centimeter for low power and high power. Record 
this information in the appropriate place in Data Table 2. 

6. With the metric ruler, measure the size of the entire lettuce leaf. Calculate the area of the 
lettuce leaf using the following formula: 

area (cm 2) = width (cm) X length (cm) 

Estimate the number of stomata in the lettuce leaf. Record this information in the appropriate 
.place iII Data 'fable 2. 

Observations 

Magnification Magnification _____ _ 

Crisp Lettuce Leaf Wilted Lettuce Leaf 

© Prentice-Hali, Inc. 295 
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Data Table 1 

Power 

Number of Stomata 

Data Table 2 

~-=-~---~---l=~ 
--;--" -1 __ . __ Measurement _ low Power High Power 

_ Radius (mm) 

! '--. 

Radius:? (mm2) 
_.-

1t X r2 3.i4 x 3.14 x 
--

Area (mm2) 
--

Area in em 2 
. 2 

(Area in em 2 = area In mm ) 
100 

Total number 

Stomata I cm:? :: of stomata 

area In em 2 

Area of lettuce leaf (cm2) '" 
width (em) x length (em) 

Number of stomatalleaf = 

area of lettuce leaf x stomata/em;: 

Analysis and Conclusions 

I. Compare the sizes of the stomata In the crisp and wilted lettuce leaves. 

2. Explain the size difference between the stomata in the crisp lettuce leaf and the stomata in the 

wilted lettuce leaf. 
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Name .. ___ .. ___ . ______ .. _ Class __ _ 

:i. What is the function of the guard cells? 

1. Is the low-power estimated number of stomata close to the high-power estimated number? 

Why might the numbers be different? 

Critical Thinking and Application 

l. Where would you expect to find stomata on the leaves of a floating water lily plant? Explain 

your answer. 

2. Why do you think the stomata of a plant are open during the day and dosed at night? 

3. What would happen to a plant if its leaves were completely coated with petroleum jelly? 

Explain yoU!' answer. __________________________ _ 

4. Would you expect the leaf of a desert cactus or the leaf of a water lily to have more stomata? 

ExpJain your answer. __________________________ _ 
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