HSA Review

Biochemistry

Teacher Resource Sheet


BIOCHEMISTRY: BIOLOGY HSA REVIEW
A. 
True/False:  Write T if the statement is true; if the statement is false, change the underlined term or phrase to make the statement true.

[image: image1.png]Whole Milk
Serving Size 8 fl oz (240mL)
Sevings Per Container 2

Total Carbohydrate 129 4%
Dietary Fiber Og 0%
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Molecules that have distinct poles are called polar molecules.

_______________2. Hydrophilic molecules are repelled by water molecules. 
_______________3. [image: image3.png]
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Hydrogen bonds occur when oppositely charged parts of molecules are attracted to each other.

_______________4. [image: image5.png]


Carbohydrates serve as enzymes and structural components in living things.

_______________5. [image: image6.png]|°9+



Nucleic acids are composed of subunits called nucleotides.

_______________6. Examples of lipids include starch, glycogen, cellulose, and chitin.

_______________7. [image: image7.png]


Proteins are made up of long chains of amino acids.

_______________8. [image: image8.png]
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Minerals are organic substances needed by the body to activate enzymes and regulate the release of energy in the body.
_______________9. Examples of vitamins include calcium, iron, and sodium.

_______________10. [image: image10.jpg]


Water is an important nutrient in that it is the medium in which all body fluids exist.
B. 
Properties of Water:  Several properties of water are given below.  Read the scenario and write the proprety(ies) of water being illustrated next to the scenario.

	
	universal solvent
	surface tension

	
	adhesion
	high specific heat

	
	cohesion
	cooling agent

	
	capillary action
	hydrogen bond



__________________1. This property allows students to place up to 55 drops of water on the head of a penny.
__________________2. Water will not change from a liquid to a gas or evaporate, until it is heated to very high temperatures.  This property helps to keep organisms comfortable in very warm environments.

__________________3. Polar molecules, such as sugars and amino acids, and ions, such as salts, are highly dissolvable in water.

__________________4. Water molecules form hydrogen bonds, causing them to stick to each other.  This property allows water molecules to flow together, such as in a stream or river.

__________________5. Water molecules cling to hydrophilic substances such as glass, vessels in plants, and blood vessels.

__________________6. The ocean is cold, but the sand is hot, hot, hot!  It takes more heat to raise the temperature of the water than the temperature of the sand.

C. 
Matching Macromolecules to Their Building Blocks:  

Match the following classes of macromolecules with their building blocks and role in living things.  
Building



Block

Role
________    ________1. carbohydrates
________    ________2. nucleic acids

________    ________3. proteins

________    ________4. lipids



D. 
Nutrients in Food:  Complete the following table by placing ( in the correct columns.
	
	Fat
	Protein
	Carbohydrate

	Present in butter, oil
	X
	
	

	Body’s main energy source
	
	
	X

	Present in bread, fruits
	
	
	X

	Makes up bone and muscle
	
	X
	

	Need the most daily
	
	
	X

	Present in meat, fish
	X
	X
	

	Used most quickly in the body
	
	
	X

	Found in cell membranes
	X
	X
	

	Stored under the skin
	X
	
	

	Stored in blood and the liver
	
	
	X


E.  Reading Food Labels:  Read and compare the following food labels.


1. 
What is the serving size of one serving of whole milk? _______________________

2.
How many calories are in one serving of whole milk? _________________________

3.
How many servings of whole milk would you need to consume to get 50% of the vitamin D that you should have on a daily basis? _______________________________
4.
What percent of the recommended daily amount of carbohydrate consumption is in one serving of nonfat milk? ___________________________________

5.
If a Josh is on a low-calorie, lower-fat diet, he would probably drink nonfat milk rather than whole milk.  Would Josh still be getting a healthy food?  Why or why not?  


F.  Nutrition Vocabulary:  Match the phrases on the left with the items on the right.  Write the letter of your choice on the line.

______1. units used to measure the energy contained in food
______2. supply more calories than do equal amounts of other nutrients

______3. make up large part of muscle

______4. ascorbic acid and retinol

______5. the amount of vitamin or mineral needed each day for good health

______6. sodium, iodine, and iron

______7. main source of energy for humans
G.
Vocabulary Activity:  Review the terms below.  Then, fill in the blanks in each of the sentences with the correct terms from this list.
	proteins
	carbohydrates
	hydrolysis
	dehydration synthesis
	iodine

	nucleic acids
	vitamin K
	vitamin D
	lipids
	sodium


1. Monomers (subunits) of large macromolecules are assembled during a chemical reaction called _______________________________.

2. A polymer (macromolecule) is broken down into individual monomers during a reaction called _______________________.
3. Starch, glycogen, cellulose, and chitin are examples of ________________________.

4. Body fat, cell membranes, and testosterone are examples of substances made up of ______________________.

5. Lactase, hair, cartilage, and insulin are made up of ___________________________.

6. DNA and RNA are examples of __________________________________.

7. _____________________________ is needed for normal blood clotting in humans.

8. _______________________ promotes bone growth and increases calcium absorption.

9. ___________________ is a mineral that assists in acid-base balance and water balance in the human body; it is necessary for proper functioning of nerve ands muscles.

10. _________________________ is a component of thyroid hormones.
Vocabulary Activity II:  Review the terms below.  Then, fill in the blanks in each of the sentences with the correct terms from this list.
	anaerobic respiration
	homeostasis
	chemosynthesis
	photosynthesis
	enzyme

	cellular respiration
	denatured
	aerobic respiration
	substrate
	ATP


1. The maintenance of internal conditions in all living things is called _________________________________.

2. A protein that facilitates or speeds up chemical reactions in the human body is called a(n) _____________________.

3. The _____________________________ is the molecule on which an enzyme acts.

4. In harsh conditions, an enzyme may lose its shape, thereby become inactive.  This enzyme is considered to be _____________________________.

5. The process in plants (autotrophs) that uses carbon dioxide, water, and sunlight to produce carbohydrates and oxygen is called ________________________________.

6. The process in some organisms that produces carbohydrates through the use of energy from inorganic molecules instead of light is called __________________________.

7. _____________________________________ is respiration that requires oxygen.

8. _____________________________________ is respiration that does not require oxygen.

9. The main compound that cells use to store and release energy is called ___________.

10. The products of ​​​​​​​​​​​​​_____________________________________ are carbon dioxide, water, and energy in the form of ATP.

H.  Enzyme Activity:  A biologist measured the rate of enzyme activity at various temperatures and produced the following graph.  


1.  
What is the optimum temperature for this enzyme? _____________________

2.
What is the likely reason that enzyme activity is so low at 60°C?

3.
What can you conclude about the relationship between temperature and this enzyme’s activity?

I.  Chemical Reactions in Living Things:  Choose the phrase from the right that best describes the terms on the left.


______1. reactants
______2. products
______3. metabolism

______4. activation energy

______5. enzymes
______6. ATP
______7. denatured
J.  Chemical Equations – Photosynthesis & Cellular Respiration

Write the chemical equations for photosynthesis and cellular respiration in the boxes below.  For each equation, draw a box around the reactants and circle the products.  Then, below each chemical equation, write the word equation.




K. 
Energy Pathways:  Use the terms below to complete the Energy Concept Map.
	oxygen
	carbohydrates
	all living things

	plants
	photosynthesis
	ATP 

	water
	cellular respiration
	carbon dioxide








L.  BCR-1
Cardinals are birds that spend the winter in Maryland.  Many people feed them sunflower seeds during the winter months.  Some of the carbohydrates in the cardinal's diet come from these seeds.  

Describe the building blocks of carbohydrates.  

In your response, be sure to:
· explain how the sunflowers produce 
carbohydrates
· explain how carbohydrates are used by living 
organisms
· use appropriate scientific vocabulary 

Write your answer on notebook paper.

The HSA Science Rubric should be used to score student responses.  Answers should include the following information.
· Monosaccharides (sugars, glucose) are the building blocks of carbohydrates.  A carbohydrate is a chain (or in some instances a sheet) of monosaccharides that are joined together by the process of dehydration synthesis in which water is removed to create the bonds that link the monosaccharides together.
· Sunflowers produce carbohydrates through the process of photosynthesis; water and carbon dioxide combine with sunlight in the chloroplasts to form carbohydrates (sugar, glucose) and release oxygen.  The glucose that is produced is store as carbohydrate in various places in the sunflower plant.  One place that contains stored carbohydrate is the seeds which is what makes them a popular food and good source of energy.
· Carbohydrate is the fuel that is used by all anaerobes during cellular respiration.  Glucose combines with oxygen in the mitochondria to release carbon dioxide and water and ATP.

M.  BCR-2

Amylase is an enzyme that converts starch, by hydrolysis, into sugars.  A student performed an experiment determine how rapidly amylase works at different temperatures.  The data from this experiment are listed in the table below.

ENZYME EXPERIMENT

	Temperature (°C)
	Rate of Starch Conversion (grams/minute)

	0
	0.0

	10
	0.4

	20
	0.6

	30
	0.8

	40
	1.0

	50
	0.4

	60
	0.2

	70
	0.0


a) 
Identify the independent and dependent variables in this experiment.

b)  
Graph the data in the table above.  Be sure to label the axes of your graph and 
provide a title.

c)  
Draw a conclusion about the effect of temperature on the rate of activity of amylase.  
Be sure to include a discussion of the optimum temperature of the enzyme and your 
conclusion about why the starch conversion rate is low at certain temperatures.

d)
Use appropriate scientific vocabulary in your answer. 
Write your answer on notebook paper.

The HSA Science Rubric should be used to score student responses.  Answers should include the following information.

a)
Students should identify the independent variable as the changed temperature and the dependent variable as the rate of starch conversion in grams/minute.

b)  
A graph of the table should have the temperature on the x-axis and the rate of starch conversion on the y-axis.  The title should include both variables (something like The Effect of Temperature on the Rate of Starch Conversion).

c) 
The conclusion about the effect of temperature on the rate of amylase activity should describe an increase in activity until around 40 degrees C, then a decrease in activity.  The optimum temperature is 40°C.    At very high temperatures, the enzyme has been denatured and cannot catalyze reactions.  At very low temperatures, the enzyme molecules and substrate molecules move so slowly that they do not come into contact with each other.  Low temperatures inactive an enzyme but do not denature it.

N.  BCR-3

John had a packet of seeds that was several years old.  To avoid planting seeds that might not grow, he first tested them as shown below.  In Flask A, he placed 10 bean seeds that had been soaked in water overnight.  In Flask B, he placed the indicator brom-thymol blue, which turns yellow-green when mixed with carbon dioxide.  By the next day, the brom-thymol blue solution had turned a strong yellow-green color.  Based on this experiment, John decided to plant the seeds.

Why did John conclude that the seeds were alive?  

· Describe the evidence that led to his conclusion.

John’s experiment did not have a control.  

· What is a control?  

· Why is a control necessary?  

· What control could John have used to verify the cause of the color change in Flask B?

Use appropriate scientific vocabulary in your answer.

Write your answer on notebook paper.

The HSA Science Rubric should be used to score student responses.  Answers should include the following information.

· The student concluded that the seeds were alive because he determined that they were releasing CO2.  He was able to determine this because CO2 caused the solution to become more acidic, resulting in a change of the brom-thymol blue from blue to yellow.  

· A control is necessary as a means for comparison to verify the cause of the color change.  Non-soaked beans could have been used in a similar set-up.  The bromthymol blue solution would not change color because no CO2 is produced by the dry beans.  Another type of control could have been to introduce CO2 into a flask of bromthymol blue solution to demonstrate the change in color in the presence of CO2. To show this, the student could blow through a straw directly into the bromthymol blue solution.
Match these building blocks to the correct term at left.


amino acids


monosaccarides


nucleotides


fatty acids











Energy





Photosynthesis





Cellular Respiration





is captured by process of





is released by process of





photosynthesis





cellular respiration





which makes





which occurs in





which occurs in





which makes





which are used during the process of





bean seeds with moist paper towels





brom-thymol blue solution





connecting tube





Match these roles of macromolecules to the correct term at left.


I)  	stores genetic information, directs the production of proteins


II) 	serves as enzymes, structural components of living things


III)	storage of energy & structural component


IV)	long-term storage of energy, cell membrane component, steroids





cellular respiration





Anaerobic respiration





Aerobic respiration





chemosynthesis





photosynthesis





denatured





substrate





enzyme





homeostasis





Iodine





Sodium





Vitamin D





Vitamin K





nucleic acids





Foods:





proteins





lipids





carbohydrates





hydrolysis





dehydration synthesis





calories


vitamins


proteins


carbohydrates


minerals


fats


recommended daily allowance





T





Hydrophobic





T





Proteins





T





carbohydrates





T





Vitamins





Minerals





T





surface tension, hydrogen bond





high specific heat





universal solvent





cohesion





adhesion, capillary action





cooling agent





b





III





c





a





d





I





II





IV





8 fl. oz. or 240 mL





150 calories





2 servings





4%





Yes, Josh is still getting a healthy food.  The nonfat milk is has no fat, and is a good source of protein (8 grams/serving).  There are carbohydrates for energy (12 grams/serving).





a





f





c





b





g





e





d





ATP





the energy needed to start a chemical reaction


proteins that can speed up a chemical reaction by lowering the activation energy


starting materials in a chemical reaction


ending materials in a chemical reaction


high temperatures or extreme ph may cause this shape change in an enzyme, making it inactive.


all of the chemical reactions taking place in an organism.


an energy molecule that is used by the cell for all life activities





42°C





The high temperature denatured the enzyme, making it inactive at that temperature.





As the temperature rises, so does the rate of enzyme activity, until it reaches the optimum temperature, when the activity starts to decrease until there is no more activity.








Flask A





c





d





f





a





b





g





e





6CO2 + 6H2O                   C6H12O6 + 6O2





(light)





C6H12O6 + 6O2                           6CO2 + 6H2O + 36ATP








plants





all living things





carbon dioxide





water





ATP





carbohydrates





oxygen





Flask B





BEAN EXERIMENT
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