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Life Science: DNA  (WS#7S207)          
 

Section # 1 – Study Material 
 
Name:                                                                   Date:      
 

 

The genetic code of an organism found in its DNA determines its traits, 
appearance and everything else about it. Every cell has a copy of the organism’s 
DNA that directs the cell. It is stored in the nucleus.  
 
DNA is a double helix, meaning it looks like a spiraling ladder. 
Sugars and phosphate groups make up the backbone of the DNA, 
the sides of the ladder. That part of the DNA is the same 
throughout and in every organism. Attached to the sugars are 
four different kinds of bases, which make the rungs of the 
ladder.  
 
Two of the bases, Adenine (A) and Guanine (G) are purines. They 
are the bigger bases with two rings. Cytosine (C) and Thymine 
(T) are pyrimidines, which are smaller bases, and have one ring. 
Adenine and Thymine always bind together as do Cytosine and Guanine, which 
keeps the rungs all the same size. 
 
These four bases are used to make all of DNA. When they are listed in different 
orders the body can interpret them as different proteins and act accordingly. 
Every section of DNA that makes a protein is called a gene. 
 
Organisms are complicated and many different proteins are needed to keep one in 
working order. That means DNA is very long, too long in fact to fit unwound in the 
nucleus of a cell. In order to keep it all organized histones help store it. The DNA 
is wound around the histone, similar to how thread is wound around a spool.  
 
That’s not enough storage though; even with a lot of histones the DNA is still very 
long. After it is wound around histones DNA is further compacted into X shaped 
structures called chromosomes. When a cell needs to use that section of DNA it 
is unwrapped from the chromosome and histones for reading. 
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Humans have 46 chromosomes, one from each parent, and each chromosome is a 
little less than 5 centimeters long. That is pretty short when you consider that 
unwound human DNA is around 2.0 x 1013 meters long. That’s long enough to 
stretch to the sun and back 70 times. 
 

Words To Know 
DNA: Double helix molecule, which is the genetic code for an organism. 
Purine: Adenine and Guanine, the two ring bases of DNA. 
Pyrimidine: Cytosine and Thymine, the one ring bases of DNA. 
Gene: Each section of DNA that makes a protein. 
Chromosomes: X shaped structures made of tightly wound DNA. 
Histone: Proteins that DNA wraps around for storage. 
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Life Science: DNA  (WS#7S207)          
 

Section # 2 – Quiz 
 

Name:                                                                   Date:      
 
 

Match the terms:  
 
1. Part of the backbone of DNA     a. sugars 
 
2. Adenine is one       b. bases 
 
3. Attach the bases to the backbone    c. phosphate group 
_____________________________________________________________ 
Fill in the Blank: 
 
4. DNA wraps around ___________________ for storage like string around a 

spool.  
 

5. DNA is stored in the ________ of a cell.  
 

6. Humans have ________ chromosomes that are about __________ long 
unwound. 

 
7. Guanine always binds with __________.  

 
8. DNA is a ___________________ shape. 
 
9. Each _________ codes for one protein. 

 
10. Describe DNA in your own words. ________________________________ 
_____________________________________________________________
_____________________________________________________________ 
_____________________________________________________________
_____________________________________________________________ 
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Life Science: DNA  (WS#7S207)          
 

Section # 3 – Experiment/Activity 
 
Name:                                                                   Date:      
 
 

 
DNA is found in every living thing. Let’s use some common kitchen items to 
extract DNA out of strawberries.   
 
You will need:  

1. Three Strawberries 
2. Measuring Spoons 
3. Glass Liquid Measuring Cup 
4. Cone Shaped Coffee Filter 
5. Plastic Bag 
6. Small Clear Plastic or Glass Cups 
7. Dish Soap 
8. Two Large Bowls 
9. Cold Rubbing Alcohol  

 
Procedure: 

1. Put the Alcohol in the freezer at least an hour before starting so it’s very 
cold. Mark it well and remove after, it’s poisonous if consumed. 

2. Chop the strawberries into small pieces and mash well in the glass measuring 
cup until no chunks are visible. 

3. Add a squirt of dish soap and ½ cup warm water to the mixture to break the 
cell membranes and bonds.  

4. Fill one glass bowl half way with hot tap water (as hot as it will come out) and 
set the strawberry cup in it.  

5. Wait 12 minutes, stirring occasionally.  
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6. Fill the other bowl with cold water and ice and after the 12 minutes are up 
cool the strawberry cup in the cold water for 5 minutes. This will stop the 
soap from breaking all the bonds in the strawberries. 

7. While the strawberries cook/chill cut the corner off the plastic bag and 
place the filter inside of it.  

8. Strain the strawberry mixture through this filter into a wide glass cup. The 
liquid in the cup contains your strawberry DNA.  

9. Pour some of the strawberry juice into the small clear glass until it’s about 
1/3 full.  

10. Add ¼ teaspoon of salt to the mix and stir.  

11.  Slowly pour the same amount of ice-cold alcohol into the glass.  DO NOT 
STIR.  

12. Put your hand over the top of the glass and very gently rock it. Then let it 
sit for a few minutes. 

13. The cloudy goop forming in the clear liquid is the DNA.  

14. Use a plastic fork or toothpick to gently remove it. You can touch it and 
examine it.  
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Life Science: DNA  (WS#7S207)          
 

Section # 3 – Experiment/Activity 
 
Name:                                                                   Date:      

 

What does is the soap used for? 

 

What are you freeing the DNA from in step 3?  

 

What would happen if you didn’t stop the reaction caused by the soap? 

_____________________________________________________________ 

_____________________________________________________________ 

Why is the DNA look like a glob, not a ladder? 

 

Why might you want to remove DNA from something? 
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Life Science: DNA  (WS#7S207)          
 

Section # 2 – Quiz – ANSWER SHEET 
 

      Answer Key  
 

Match the terms:  
 

1. 1. Part of the backbone of DNA     c. phosphate group 
 

2. Adenine is one        b. bases 
 

3. Attach the bases to the backbone    a. sugars 
_____________________________________________________________ 
Fill in the Blank: 
 

4. DNA wraps around ______histones__ for storage like string around a spool.  
 
5. DNA is stored in the _nucleus__ of a cell.  

 
6. Humans have ___46__ chromosomes that are about __2.0x 1013_ long 

unwound. 
 

7. Guanine always binds with __cytosine__.  
 

8. DNA is a __double helix__ shape. 
 

9. Each _gene__ codes for one protein. 
 

10. Describe DNA in your own words. __________Answers may vary. The 
genetic code of an organism found in double helix form in the nucleus. 
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Life Science: DNA  (WS#7S207)          
 

Section # 3 – Experiment/Activity - ANSWER SHEET 
      Answer Key  
What does is the soap used for? 

Break the bonds inside of the strawberry cells. 

 

What are you freeing the DNA from in step 3?  

The nucleus of the strawberry cells. 

 

What would happen if you didn’t stop the reaction caused by the soap? 

The soap would break the bonds in the DNA too. 

_____________________________________________________________ 

_____________________________________________________________ 

Why is the DNA look like a glob, not a ladder? 

It is tightly wound around histones and into chromosomes. 

 

Why might you want to remove DNA from something? 

Answers may vary. In order to study the DNA of different organisms, learn about 
genes, study diseases. 
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Physical Science: Acids and Bases                (WS#7S101)      
 

Section # 1 – Study Material 
 
Name:                                                                   Date:      
 

Pure water is neutral, but a lot of other chemicals are acidic or 

basic. Acids have a lot of H+ groups that are free to react, 

especially when dissolved in water. That gives them certain 

properties, for instance, they have a sour taste and react with 

metals. On the flip side are bases, which have a lot of excess OH- 

that is free to react. A property specific to bases is a slippery 

feeling.  

Since acids and bases are two halves of the same idea they share some properties. 

They conduct electricity well, dissolve easily in water, change the color of litmus 

paper, and react to neutralize each other.  

When an acid and base are dissolved in water, they separate into two parts.  Acids 

are made up of H+ and another negative group. For instance HCl is a strong acid 

that separates into H+ and Cl- when in water. Some of that H+ may also combine 

with water to get H3O+.  

Similarly, a strong base NaOH will separate into OH- and Na+. The H+ and the 

OH- are always present, and indicate that the chemical is an acid or a base, but 

the other charged group is different depending on the acid or base. 
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In water the parts react. The H+ and OH- combine to form water (H2O) and the 

other two groups combine to form a second, neutral product, which is called a 

salt. In this example that would be NaCl, common table salt, but many other salts 

are possible. These salts can precipitate, or solidify and fall out of the liquid 

solution. Combining acids and bases will always yield water and a salt.  

We can tell if a chemical is acidic or basic using litmus paper or another indicator 

to measure pH, which is the measure of H+ in the solution. Litmus paper is sold in 

strips and reacts with acids to turn red, the more red the stronger the acid, and 

with bases to turn blue, the more blue the stronger the base. A color scale is used 

to assign a pH. Acids have low numbers on the pH scale (1-6), bases have high 

numbers (8-14) and neutral compounds have a pH of 7.  

 
Scientific terms to know: 

Acids: Chemicals that have H+ groups that are free to react.  

Bases: Chemicals that have OH- groups that are free to react.  

Litmus Paper: A pH indicator that turns blue for bases and red for acids  

Salt: A neutral byproduct of an acid-base reaction, often solid.  

Precipitate: A solid formed in a liquid reaction. 
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Physical Science: Acids and Bases                (WS#7S101)                
 

Section # 2 – Quiz 
 

Name:                                                                   Date:      
 
 

Acid, Base, Salt or All? 
 

1. Turns litmus paper blue. 
 

2. Sour taste. 
 

3. Neutral charge in water. 
 

4. Makes H+ and H3O+ when dissolved in water. 
 

5. Conduct electricity. 
 
 
Fill in the blank: 
 

6. Salts sometimes ______________ out of an acid-base reaction. 
 

7. Acid-base reactions yield water and a ___________.  
 

8. ___________ can feel slimy. 
 

9. Acids separate into a negative component and ___________ in water.  
 

10. Define litmus paper in your own words:________________________ 
_________________________________________________________
_________________________________________________________ 
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Physical Science: Acids and Bases                (WS#7S101)             
 

Section # 3 – Experiment/Activity 
 
Name:                                                                   Date:      
 
 

Which household chemicals are basic and which are acidic? Let’s see with a fun, 
homemade indicator made of red cabbage juice.  
 
Supplies: 

1. Red Cabbage 
2. Blender or masher 
3. Water 
4. Bleach/Ammonia 
5. Vinegar/Acetic Acid 
6. Lemon Juice 
7. Four clear cups 

 
Procedure: 

1. Cut or rip the cabbage into small chunks and blend or mash with water. This 
should yield a purple liquid.  
 

2. Put some bleach, a strong base, into one of the cups and then add cabbage 
juice. Record the color.  
 

3. Next, test a strong acid by putting some vinegar into a cup and adding 
cabbage juice.  Record the color.  
 

4. Follow the same procedure with lemon juice. Record the color and if it is an 
acid or a base.  
 

5. Test another household chemical of your choice and record color and if it is 
acidic, basic or neutral in the chart below. 
 

  
 



 
www.schoolsupplement.com   (all year-round enrichment) 
www.TestPrepForGifted.com   (test practice and diagnostics) 
Copyright © by Prodigy Education Resources, LLC. All Rights Reserved. 	

 
Physical Science: Acids and Bases                (WS#7S101)             
 

Section # 3 – Experiment/Activity 
 
Item Color Acid, Base or Neutral? 
Bleach   

Vinegar   

Lemon Juice   

   

 
What color indicates a strong base? Strong acid? 
_____________________________________________________________  
_____________________________________________________________  
 
Why are these colors different than litmus paper? 
_____________________________________________________________  
_____________________________________________________________  
_____________________________________________________________ 
 
Is lemon juice acidic, basic or neutral? How do you know?  
_____________________________________________________________  
_____________________________________________________________  
_____________________________________________________________ 
 
Was the other sample you tested acidic, basic or neutral? How do you know?  
_____________________________________________________________  
_____________________________________________________________  
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Physical Science: Acids and Bases                (WS#7S101)                
 

Section # 2 – Quiz – ANSWER SHEET 
Acid, Base, Salt or All? 
 

1. Turns litmus paper blue.  Base 
 

2. Sour taste.    Acid 
 

3. Neutral charge in water.  Salt 
 

4. Makes H+ and H3O+ when dissolved in water.  Acid 
 

5. Conduct electricity.   All 
 
 
Fill in the blank: 
 

6. Salts sometimes __precipitate___ out of an acid-base reaction. 
 

7. Acid-base reactions yield water and a __salt____.  
 

8. __Bases___ can feel slimy. 
 

9. Acids separate into a negative component and __H+ and H3O+___ in water.  
 

10. Define litmus paper in your own words:______Answers may vary. A pH 
indicator that turns blue for bases and red for acids._________________ 
_________________________________________________________
_________________________________________________________ 
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Physical Science: Acids and Bases                (WS#7S101)             
 

Section # 3 – Experiment/Activity - ANSWER SHEET 
 
Item Color Acid, Base or Neutral? 
Bleach Green Base 

Vinegar Pink Acid 

Lemon Juice Pink Acid 

Varies Varies Varies 

 
What color indicates a strong base? Strong acid? 
_Bases are green and acids are pink__________________________________  
_____________________________________________________________  
 
Why are these colors different than litmus paper? 
____It is a different indicator and starts off purple. ____________________  
_____________________________________________________________  
_____________________________________________________________ 
 
Is lemon juice acidic, basic or neutral? How do you know?  
Acidic. The juice turned pink just like it did with vinegar and we know vinegar is 
acidic.________________________________________________________  
_____________________________________________________________ 
 
Was the other sample you tested acidic, basic or neutral? How do you know?  
__Answers may vary._____________________________________________  
_____________________________________________________________  
 
 



Grade 7
Science

(100 Topics)

Earth, Space 
& Environment

Physical 
(Physics/ 

Chemistry)
Life/ Biology Science 

& Technology
Scientific Method / 

Process

•Soil Quality
•Earth’s Age
•Carbon Cycle
•Nitrogen Cycle
•Catastrophic Events
•Weather
•Human Energy 
Consumption
•Conservation
•Local Resources
•Local Environment
•Layers of Earth
•Climatic Zones
•Renewable and Non-
renewable Resources
•Water Cycle
•Cloud Types
•Fresh Water

•Atoms
• Elements, compounds and 
mixtures
•Metals and nonmetals
•Periodic Table
•Chemical symbols
•Acids and bases
•Reactants and products
•Law of conservation of 
matter
•Physical properties of matter
•Chemical Reactions
•Visible Light
•Lenses
•Radioactivity
•Kinetic Energy
•Energy Transformation
•Mass and Volume
•Separating mixtures
•Simple Machines
•Speed and Velocity
•Waves

•Body Systems
•Plant and animal cells
•Cell differences
•Cellular processes
•Genetic traits
•Punnett Squares
•Food chains
•Ecosystem organization
•Environmental changes
•Nucleus
•Mitochondria and 
chloroplasts
•Mitosis
•Reproductive Methods
•DNA
•Evolution
•Extinction
•Cell Organelles
•Osmosis
•Food production
•Oxygen
•Biomes
•Organism classification
•Adaptations
•Cellular function
•Natural Selection

•Technology and medicine
•Technology and information
•Technology and research
•Invention
•Charts, maps and diagrams
•Technology and politics
•Technology in the Third 
World
•Technology and careers
•Comparing technology
•Technology and 
conservation
•Technology and food
•Assistive technology
•Technology and food
•Creating technology
•Calculator

•Tools and instruments
•Generating questions
•Variables
•Sample size
•Conducting experiments
•Sources for research
•Models, maps and diagrams
•Analyzing results
•Lab reports
•Safety procedures

Each Science Topic 
includes 3 sections

Section 1: Reading Material: A high interest, easy 
readability article that introduces the objective with an 

engaging fiction or non-fiction passage.  This study 
material is fun to read!  

Section 2: Quiz: “Test Your Knowledge” section with 
multiple question types

Section 3: Experiment/Activity: An experiment or activity 
relevant to each objective.  These use a student-centered 
approach to learning by allowing the student to conduct 

a hands-on activity.  
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