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Category 4:  Energy & Systems
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Background Information:
Photosynthesis Chemical Reaction for photosynthesis: 
Water     +   Carbon dioxide   (   Glucose     +    Oxygen 
6H2O       +        6CO2                (   C6H12O6      +         6O2
Process by which plants and some other organisms use light energy 

to convert water and carbon dioxide into oxygen and high-energy carbohydrates such as sugars and starches 

Chloroplast- site of photosynthesis
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Cellular Respiration- process that releases energy by breaking down glucose and other food molecules in the presence of oxygen; Aerobic means with oxygen (O2); Anaerobic means without oxygen (O2)
Mitochondria “powerhouse”- site of cellular respiration= MAKING ENERGY! Manages the 

process by which energy stored in food molecules is transformed into usable energy for the cell.

Background Information:
Plants:
Are plants multicellular or unicellular? multicellular 
Prokaryotic or eukaryotic? Eukaryotic 

Tissues that are vessels in terrestrial plants (plants on land) are called? Vascular tissues 

Which vascular tissue transports water? Xylem Food? Phloem
Which process in plants requires the energy in sunlight? photosynthesis 
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How does xylem also support the plant? It has thick cell walls and fills with water
How have seeds become adapted to be “spread” for germination?  wings for wind pollination, sticky to attach to animals, in fruit for animal dispersion 
When plants respond to a stimulus, this is a tropism.  Name the type of tropism when plants respond to sunlight? phototropism Gravity? gravitropism – pulls roots downward 
What is the waxy coating (lipid) found on leaves to prevent water loss?  Cuticle
What is the male gamete in plants? Pollen
Recognize Adaptations:
Why do cacti have leaves that are shrunken in size? reduce the amount of water loss
Why do cacti have extensive shallow root systems? to soak up rainfall (water) quickly 
 A stem swells and stores water. How is this a helpful adaptation? Able to survive long, dry periods of time  
Some seeds have wings? Why is this a helpful adaptation? The wings allow them to be carried in the wind for dispersion. 

Why do flowers have brightly colored petals? to attract pollinators such as insects or small animals
Plants photosynthesize with chloroplasts and cellular respirate with mitochondria.

Can we live without plants? No! Without plants we wouldn’t be here! 
A plants organ systems and parts interact to perform functions

	Function
	Example of interactions

	Transport
	· The root system uptakes water. 

· Xylem vessels transport water to the leaves in the shoot system.  

· Phloem vessels transport sugars and nutrients throughout the plant.

	Reproduction
	· The reproductive organs in a flower are the pistil (female) and the stamen (male).  

· A seed is a mature, pollinated ovule (fertilized egg).  

· Hormones in a plant’s root system help trigger the growth of a seed in the shoot system.

	Response
	When one side of a plant does not receive enough light, a hormone that causes growth is produced in the shoot system’s leaves.  It is transported to the darker side.  As the dark side grows, the plant bends toward the light.




Background Information:
Animals:
An animal’s organ systems interact to perform many functions.
	Function
	Example of interactions

	Regulation
	The endocrine system makes certain hormones.  Blood in the circulatory system carries them to the skeletal system to control the amount of calcium released from bones.

	Nutrient Absorption
	Food is broken down in the stomach mechanically by the muscular system (churns food) and chemically by water, acid, and enzymes in the digestive system; nutrients are then absorbed by blood in the circulatory system

	Reproduction
	Certain hormones produced in the endocrine system control ovulation in a female’s reproductive system

	Defense 
	Mucus in the lungs traps a virus in the respiratory system.  T-cells in the immune system destroy virus- infected cells.  Nerves in the nervous system sense pain from a  fire on the skin


Biological Processes & Systems: 

The pancreas releases hormones to control glucose levels in the blood.  What is the hormone released? insulin 
During respiration, which gas is taken into our body?  O2 Which gas is removed & exhaled? CO2  
What two systems are involved in respiration?  Respiratory and Circulatory
Why are cells different shapes (or appear different)? Their shape is related to their function 
What are the functions of white blood cells/T-cells? Defense, fight pathogens, part of immune system 
Do all of our systems work together or independently? All of our systems work together! 

Negative feedback is a mechanism of how our bodies maintain homeostasis when conditions are out of a “normal range”.  Body temperature, blood sugar levels, pH, and production of urea from cell metabolic activities are examples.  The body is returned to homeostasis.
Positive feedback is when the body is out of homeostasis and taken further out of homeostasis before being brought back.  Birth, fever when sick, blood clotting
	Enzymes

Enzymes control the rate of chemical reactions by weakening bonds, thus lowering the amount of activation energy needed for the reaction

· Also known as proteins
· Are catalysts (speed up reactions chemical reactions)

· They do not change during reaction

· Often named by the affected substrate, ending in “-ase”

Example:  Lactase (enzyme) speeds up the following reaction of lactose

              Lactase (catalyst)

Lactose             (                  glucose + galactose

	· Most enzymes are Proteins
· Are specific  for what they will catalyze

· Are Reusable

· End in –ase 
Examples:   -Sucrase      -Lactase     
-Maltase
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	What Affects Enzyme Activity?

Three factors:

1. Environmental Conditions
2. Temperature

3. pH
 Extreme Temperature are the most dangerous 
- high temps may denature (unfold) the enzyme.


pH (most like 6 - 8 pH near neutral)


Ionic concentration (salt ions)




Name: __________________________________
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Category 4:  Energy & Systems

Study the chemical reactions below.

Photosynthesis:
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Cellular respiration:
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1.  Plants produce more oxygen during photosynthesis than they use in cellular respiration. What happens to the excess oxygen produced during photosynthesis?


a. It is used as an energy source by plant cells. 


b. It is released into the air and is used by other organisms for respiration. 


c. It is converted into heat energy. 


d. It is a waste product which is never reused. 

2. Which of these is inhaled by animals, then used in respiration?


a. carbon

b. oxygen

c. nitrogen

d. water

3. One of the products of photosynthesis is glucose (C6H12O6). Which of the following statements about the production and use of this molecule is false? 

a. Plants use the energy from glucose to convert nutrients to body tissues and grow larger. 


b. Glucose that is not immediately used by the plant is stored for later use.


c. Plants use the energy from glucose to manufacture a variety of plant products. 


d. Glucose that is not immediately used by the plant is lost as waste material.  

4. Which statement is true for all cells?


a. All cells have the same shape. 


b. All cells need energy to survive. 


c. All cells are surrounded by a rigid wall. 


d. All cells belong to organ systems. 

5. In which way are photosynthesis and cellular respiration different?



a. Cellular respiration stores ATP, while photosynthesis releases ATP.


b. Cellular respiration produces oxygen, while photosynthesis uses oxygen. 


c. Photosynthesis releases energy, while cellular respiration stores energy. 


d. Photosynthesis uses carbon dioxide, while cellular respiration produces carbon dioxide. 

6. Which statement best distinguishes aerobic from anaerobic respiration? 


a. Only aerobic respiration involves fermentation.


b. Only anaerobic respiration occurs in the mitochondria. 


c. Only aerobic respiration requires oxygen. 


d. Only anaerobic respiration produces carbon dioxide. 

7. Plants grow and position their roots, stems, and leaves in response to a variety of

environmental stimuli. These responses are called tropisms. Which of these refers to the

growth response of a plant towards light?

a. gravitropism




b. thigmotropism




c. nastic movement




d. phototropism 

Nitrogen (N) is used and reused by various organisms and processes as it cycles through the environment. 
8. Study the statement above. Which of the following statements about the nitrogen cycle is false?


a. Plants use nitrogen to make proteins and other molecules. 


b. Nitrogen-fixing bacteria play a major role in the nitrogen cycle. 


c. Bacteria are not important in the nitrogen cycle.

d. Decomposers release nitrogen compounds into the soil. 

 The diagram represents one way an enzyme can be inhibited.
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9.  Whch statement explanis the effect of an inhibitor on an enzyme?

a. A substratee will be able to bond with the enzyme.
b. The enzyme will likely be attacked by immune cells.
c. The enzyme will be unable to produce more enzymes.
d. A substrate will be unable to attach to the enzyme.
10. Which of the following supports that the shape of an enzyme determines its function?

a.  Enzymes are specific to a substrate.

b.  Enzymes can operate in a wide range of conditions

c.  Enzymes are activated by neighboring molecules

d.  Enzymes can be found in all life-forms.

11.  Which systems are involved in muscle contractions and giving birth?

a.  endocrine and muscular only

b.  endocrine and reproductive only

c.  endocrine, muscular and reproductive

d.  endocrine, reproductive and excretory

12.  Which system is involved in transportation of materials throughout the body?
a.  immune

b.  nervous

c.  respiratory

d.  circulatory

13.  Which tissue carries water and minerals in a plant?
a.  xylem


b.  phloem

c.  stomata

d. cuticle

Guard cells are pairs of cells that surround stomata, which are small openings or pores in the leaf. Guard cells control the opening and closing of the stomatal pores. 


14. Refer to the information and graphic above. Guard cells from a tomato plant are kidney-bean shaped. Which cell type would you expect to look most similar to tomato guard cells?


a. root cells from a tomato plant


b. guard cells from a marigold plant


c. leaf palisade cells from a tomato plant


d. stem cells from a corn plant 

Guard cells are pairs of cells that surround stomata, which are small openings or pores in the leaf. Guard cells control the opening and closing of the stomatal pores. 

15. Refer to the information and graphic above. The guard cells determine whether or not the stomatal pores are open. When guard cells absorb water, they swell, and the pores open. When guard cells lose water, they shrink, and the pores close. When stomata are open the plant loses water through the pores in a process known as transpiration. What is the most likely effect on the plant if the guard cells stay swollen on a hot day? 


a. The plant will turn yellow. 


c. The plant will lose its leaves.


b. The plant will wilt. 



d. The plant’s roots will grow.
 Identify the structure labeled A. guard cells


 What is the function of A? open/close stoma


Identify the structure labeled B. stoma


What is the function of B? CO2 in/O2 out and regulates water 
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