Biology Mid-term 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.

INDEPEND. VARIABLE
TRUE
HOMEOSTASIS
TRUE
CONSTANTS
TRUE
METABOLISM
TRUE
1. In an experiment, the only factor that is changed by the experimenter is called the conclusion.

2. A hypothesis is a statement that can be tested as a possible explanation for a set of observations.

3. The maintenance of a relatively stable internal environment is called metabolism.

4. Heredity is the production of genetically similar offspring.

5. The factors that remain the same during an experiment are the dependent variables.
6. All living things show cellular organization in that they are composed of one or more cells.

7. Homeostasis is the process of using and/or releasing energy to move and grow.

8. A logical and organized way to solve a problem is called the scientific method.

B. pH: Draw a pH scale below.  Label strongly acidic, strongly basic, weakly acidic, weakly basic, and neutral.

0
1
2
3
4
5
6
7
8
9
10
11
12
13
14
STRONGLY ACIDIC
WEAKLY ACIDIC
      NEUTRAL

WEAKLY BASIC

STRONGLY BASIC
C. Controlled Experiments
A scientist believes that mice exposed to microwaves will be extra strong.  He decided to perform the following experiment: He carefully selected 20 mice of equal size and weight.  He placed 10 mice in a microwave for 10 minutes.  The other 10 mice were not exposed to microwaves.  To test strength, he placed a heavy block of wood over the food dish.  He found that 8 out of 10 mice that were exposed to microwaves were able to push the block away to get to their food.  Five out of the 10 mice that were not exposed to microwaves were able to push the block away to get to their food.

Hypothesis: MICROWAVE RAYS INCREASE THE STRENGTH OF MICE.
Independent variable: WITH OR WITHOUT MICROWAVES
Dependent variable: STRENGTH OF MICE; NUMBER ABLE TO MOVE BLOCK
Control: WITHOUT MICROWAVES
3 Constants: SIZE AND WEIGHT OF MICE, BLOCK, FOOD
Lisa has a stained glass window with lots of green glass in her room.  She thought that the green light that shines through that glass might help her plants grow better.  She decided to place three plants in front of the green stained glass window, and three plants in front of a regular window with clear glass.  She measured the number of leaves and height of the plants every week for three weeks.  She found that the plants in front of the clear glass window grew a total of 5 cm and had an average of 10 leaves per plant.  The plants in front of the green window grew 1 cm and had an average of 5 leaves per plant.
Hypothesis: GREEN LIGHT HELPS PLANT SGROW
Independent variable: GREEN OR CLEAR GLASS
Dependent variable: PLANT HEIGHT AND NUMBER OF LEAVES
Control: CLEAR GLASS
3 Constants: TYPE OF PLANT, TYPE OF SOIL, SIZE OF POTS, AMOUNT OF WATER
D. Controlled Experiment BCR: Gibberellic acid (GA) is a hormone that affects the growth of plants.  A student predicted that spraying a gibberellic acid solution on corn plants would increase their rate of growth.  TO test this theory, she planted a corn plant and sprayed the same amount of gibberellic acid on it every day for a week.  A the end of the week, she found that the corn plant had grown seven centimeters.  Based on this observation, she concluded that gibberellic acid caused the plant to grow faster.

How valid is the student’s conclusion?  Explain your answer using what you know about correct experimental design.

Describe how she should have designed her investigation to get more useful results.

________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
E. 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.

TRUE
HYDROPHOBIC
TRUE
PROTEINS
TRUE
CARBOHYDRATES
TRUE
VITAMINS
MINERALS
TRUE
1. Molecules that have distinct poles are called polar molecules.

2. Hydrophilic molecules are repelled by water molecules.

3. Hydrogen bonds occur when oppositely charged parts of molecules are attracted to each other.

4. Carbohydrates serve as enzymes and structural components in living things.

5. Nucleic acids are composed of subunits called nucleotides.

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

7. Proteins are made up of long chains of amino acids.

8. 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. Water is an important nutrient in that it is the medium in which all body fluids exist.

F. Properties of Water Matching – Write the property(ies) of water being described next to each.

SURFACE TENSION
COOLING AGENT
UNIVERSAL SOLVENT
COHESION
ADHESION
HIGH HEAT CAPACITY
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 temperatures.

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.  It takes more heat to raise the temperature of the water than the temperature of the sand.

G. Macromolecules Matching
Building Blocks

a.  Amino acids

b.  Monosaccharides

c.  Nucleotides
d.  Fatty Acids


Roles

e.  Stores genetic information, directs protein production

f.  Serves as enzymes, structural components of living things

g.  Serves as energy storage, structural components

h.  Long term energy storage, cell membrane component
Building Block

B
C
A
D

Role

G
E
F
H



1. Carbohydrates

2. Nucleic Acids

3. Proteins

4. Lipids

H. Nutrients in Food
	
	Fat
	Protein
	Carbohydrate

	Present in butter and oil
	XXXXX
	
	

	Body’s main energy source
	
	
	XXXXX

	Present in bread and fruit
	
	
	XXXXX

	Makes up bone and muscle
	
	XXXXX
	

	Need the most daily
	
	
	XXXXX

	Present in meat and fish
	
	XXXXX
	

	Used most quickly in the body
	
	
	XXXXX

	Found in cell membranes
	XXXXX
	XX
	

	Stored under skin
	XXXXX
	
	

	Stored in blood and liver
	
	
	XXXXX


I. Nutrition Matching
a. calories
b. vitamins

c. proteins

d. carbohydrates

e. minerals

f. fats

g. recommended daily allowance
A

F

C

B

G

E

D
1. units used to measure the energy contained in food

2. supply more calories than equal amounts of other nutrients

3. make up a large part of muscle

4. ascorbic acid and retinol

5. the amount of vitamin or mineral needed each day

6. sodium, iodine, and iron

7. main source of energy in humans

J. Vocabulary Fill in the Blank
1. Monomers of large macromolecules are assembled during a chemical reaction called DEHYDRATION SYNTHESIS
2. A polymer is broken down into individual monomers during a reaction called HYDROLYSIS
3. Starch, glycogen, cellulose, and chitin are examples of CARBOHYDRATES
4. Body fat, cell membranes, and testosterone are examples of LIPIDS
5. Lactase, hair, cartilage, and insulin are made up of PROTEINS
6. DNA and RNA are examples of NUCLEIC ACIDS
7. VITAMIN K is needed for normal blood clotting in humans.

8. VITAMIN D promotes bone growth and increases calcium absorption.

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

10. IODINE is a component of thyroid hormone.

11. The maintenance of internal conditions in all living things is called HOMEOSTASIS
12. A protein that facilitates or speeds up chemical reactions in the human body is called a(n) ENZYME
13. The SUBSTRATE is the molecule upon which an enzyme acts.

14. In harsh conditions, an enzyme may lose its shape thereby becoming inactive.  This enzyme is considered to be DENATURED
15. The process in plants that uses carbon dioxide, water, and sunlight to produce carbohydrates and oxygen is called PHOTOSYNTHESIS
16. The process in some organisms that produces carbohydrates through the use of energy from inorganic molecules instead of light is called CHEMOSYNTHESIS
17. AEROBIC RESPIRATION is respiration that requires oxygen.

18. ANAEROBIC RESPIRATION is respiration that does not require oxygen.

19. The main compounds that cells use to store and release energy is called ATP
20. The products of CELLULAR RESPIRATION are carbon dioxide, water, and energy in the form ATP.
K. Chemical Reactions Matching

C
D
F
A
B
G
E
1. Reactants

2. Products

3. Metabolism

4. Activation Energy

5. Enzymes

6. ATP

7. Denatured

a. the energy needed to start a chemical reaction

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

c. starting materials in a chemical reaction
d. ending materials in a chemical reaction

e. high temperatures or extreme pH may cause a shape change in an enzyme, inactivating it 

f. all of the chemical reactions taking place in an organism

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

L. Enzyme Activity


[image: image1]
1. What is the optimum temperature for this enzyme? 40oC
2. What is the most likely reason that enzyme activity is so low at 60oC? IT IS DENATURED
3. What can you conclude about the relationship between temperature and this enzyme’s activity? AT LOW TEMPERATURE, THERE IS NOT ENOUGH ENERGY FOR THE REACTION TO OCCUR EVEN IN THE PRESENCE OF AN ENZYME.  THE AMOUNT OF ENERGY INCREASES AS TEMPERATURE INCREASES CAUSING AN INCREASE IN ACTIVITY.  AFTER REACHING THE OPTIMUM TEMPERATURE THE ENZYME IS DENATURED, CAUSING ACTIVITY TO RAPIDLY DECREASE.
M. Chemical Equations:  Write the chemical equations for photosynthesis and cellular respiration.  For each equation, draw a box around the reactants and circle the products.  Then, below each chemical equation, write the word equation.




N. Energy Pathways Flow Chart

[image: image2]
O. Energy Pathways BCR: 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 energy processes involved with these seeds. In your response, be sure to include:

· How often sunflowers produce carbohydrates

· How carbohydrates are used by lining organisms. 

______________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

P. Enzyme BCR: Amylase is an enzyme that converts starch, by hydrolysis, into sugars.  A student performed and experiment to determine how rapidly amylase works at different temperatures.  The data from the experiment are listed in the table below.
	Temperature (oC)
	Rate of Starch Conversion (g/min)

	0
	0.0

	10
	0.4

	20
	0.6

	30
	0.8

	40
	1.0

	50
	0.4

	60
	0.2

	70
	0.0


· Identify the independent and dependent variables.

· Graph the data from the experiment.  Be sure to label the axes of the graph and provide a title.

· 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.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
Q. Cell Structure and Function Matching

D
E
A
I
H
B
J
G
F
C
1. 
organism whose cells contain a nucleus

2. granular materials visible within the nucleus

3. basic unit of life

4. specialized structures within a cell that perform important specific cell functions

5. organism whose cells do not contain a nucleus

6. strong layer around the cell membrane that protects the cell

7. process by which extensions of cytoplasm engulf particles

8. large structure that contains the genetic information of the cell

9. thin, double-layered sheet surrounding the cell

10. portion of the cell outside the nucleus

a. 
cell

b. cell wall

c. cytoplasm

d. eukaryote

e. chromatin

f. cell membrane

g. nucleus

h. prokaryote

i. organelle

j. phagocytosis

R. Eukaryotic Cell Structure
	Cell Part
	Structure
	Function

	Cell Wall
	CARBOHYDRATE AND PROTEIN
	STRUCTURE 

	Chromatin
	DNA AND PROTEIN
	CARRY GENETIC INFORMATION

	Nucleus
	LARGEST ORGANELLE; SPHERICAL
	CONTROL CELL FUNCTION

	Nucleolus
	DARK STAINING IN NUCLEUS
	SYNTHESIZE RIBOSOMES

	Ribosome
	SMALLEST ORGANELLE; FREE OR ATTACHED TO RER
	PROTEIN SYNTHESIS

	Cytoplasm
	GEL-LIKE SUBSTANCE SURROUNDING NUCLEUS
	SUPPORT ORGANELLE

	Nuclear envelope
	DOUBLE MEMBRANE AROUND NUCELUS
	CONTROL IN AND OUT OF NUCLEUS

	Rough Endoplasmic Reticulum
	TUBE-LIKE STRUCTURE AROUND NUCLEUS WITH RIBOSOMES
	PROTEIN SYNTHESIS AND TRANSPORT

	Smooth Endoplasmic Reticulum
	TUBE-LIKE STRUCTURE AROUND NUCLEUS WITHOUT RIBOSOMES
	LIPID METABOLISM

	Golgi Apparatus
	STACK OF PANCAKES BETWEEN ENDOPLASMIC RETICULUM AND PLASMA MEMBRANE
	PACKAGE, SORT, AND PROCESS 

	Vacuole
	PLANT – LARGE CENTRAL GLOBULAR STRUCTURE
ANIMAL – SMALL SPHERICAL STRUCTURE
	STORAGE

	Lysosome
	SMALL SPHERICLE STRUCTURE FILLED WITH ENZYMES
	DIGESTION

	Mitochondria
	LIMA BEAN WITH A WORM IN IT
	CELLULAR RESPIRATION


S. Cellular Transport Definitions

Passive Transport – MOVEMENT DOWN CONCENTRATION GRADIENT WITHOUT ENERGY
Diffusion – PASSIVE TRANSPORT THROUGH THE LIPID BILAYER; USUALLY ONLY GASES
Osmosis – PASSIVE TRANSPORT OF WATER
Facilitated Diffusion – PASSIVE TRANSPORT THROUGH PROTEIN CHANNELS
Active Transport – MOVEMENT UP A CONCENTRATION GRADIENT REQUIRING ENERGY, USUALLY IN THE FORM OF ATP

Exocytosis – VESICULAR TRANSPORT OUT OF THE CELL
Endocytosis – VESICULAR TRANSPORT INTO THE CELL
Hypotonic – LOW SOLUTE CONCENTRATION COMPARED TO ANOTHER SOLUTION
Hypertonic – HIGH SOLUTE CONCENTRATION COMPARED TO ANOTHER SOLUTION
Isotonic – IDENTICAL SOLUTE CONCENTRATION COMPARED TO ANOTHER SOLUTION


T. Structure of DNA: Label the following nucleotide: Phosphate, sugar, pyrimidine, purine, hydrogen bond

[image: image3]
U. DNA Replication: Describe the function of the following enzymes

DNA Helicase – UNWINDS DNA PRIOR TO REPLICATION
DNA Ligase – USES PHOSPHODIESTER BONDS TO CONNECT OKASAKI FRAGMENTS
DNA Polymerase I – REPLACES RNA PRIMER WITH DNA
DNA Polymerase III – ADDS NUCLEOTIDES TO THE 3’ END OT A GROWING CHAIN
Primase – MAKES RNA PRIMER TO START DNA REPLICATION
V. Transcription and Translation

DNA

TACGTCCTGATCTTAGCG
mRNA

AUG CAG GAC UAG AAU CGC


Protein

METHIONINE-GLUTAMINE-ASPARTIC ACID- STOP-ASPARAGINE-ARGININE
W. Mutations:  Using the DNA strand from above, demonstrate the following mutations
Insertion

TAC GTC GCT GAT CTT AGC G
Deletion

TAC GTC_TGA TCT TAG CG
Inversion
TAC GTC ATT CTA GTC GCG
Point

TAC GTC CCG ATC TTA GCG
Frameshift
EITHER THE DELETION OR INSERTION FROM ABOVE CAUSES A FRAMESHIFT
Other Key Terms

Aerobic Respiration

Anaerobic Respiration

ATP

Carbohydrates

Cellular Respiration

Chemosynthesis

Dehydration synthesis

Denatured

Enzyme

Homeostasis

Hydrolysis

Iodine

Lipids

Nucleic acids

Photosynthesis

Proteins

Sodium

Substrate

Vitamin D

Vitamin K

% maximum


activity
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Photosynthesis


LIGHT + 6 H2O + 6 CO2 ( 6 O2 + C6H12O6


WATER AND CARBON DIOXIDE IN THE PRESENCE OF LIGHT YIELD OXYGEN AND GLUCOSE





Cellular Respiration


6O2 + C6H12O6 (   6H2O +  6CO2 + 38 ATP


OXYGEN AND GLUCOSE YIELD WATER, CARBON DIOXIDE, AND ATP
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