Biology 12 – January 2022
Final Exam

Review Booklet
Date of the exam: 8:30am Monday, Jan 24th
Lab exam & written

Tips for Studying:
1.  Answer each question in this review booklet

2. Make a summary poster for each unit
3. Attend each lunch time tutorial your teacher holds

4. Make cue cards and quiz yourself

5. Look at the learning goals that are worth the most marks and MASTER those sections

6. Find a study group that BRINGS OUT THE BEST IN YOUR LEARNING

7. Teach your parents, relatives, siblings, or pets this information
GOOD LUCK (
Continually SELF ASSESS using this learning goal chart

	Big Idea
	Learning Goal Details

	Homeostasis is maintained through physiological processes
	1. I can explain the importance of water in the human body

	
	2. I can explain the process of hydrolysis and dehydration synthesis

	
	3. I can explain how enzymes function in the body

	
	4. I can explain how hormones function in the body

	
	5. I can explain how homeostasis is maintained in the different body systems

	Gene expression, through protein synthesis, is an interaction between genes and the environment
	6. I can identify macromolecules: carbohydrates, lipids, proteins, and nucleic acids

	
	7. I can explain the various structures in the cell

	
	8. I can explain how materials move in and out of a cell

	
	9. I can explain the process of DNA replication

	
	10. I can explain the process of protein synthesis

	
	11. I can explain how mutations occur and how they impact the human body

	
	12. I can explain how enzymes work and are controlled in the body

	Organ systems have complex interrelationships to maintain homeostasis
	13. I can explain the roles of the various structures of the digestive system

	
	14. I can explain the roles of the various structures of the respiratory system

	
	15. I can explain the roles of the various structures of the circulatory system

	
	16. I can explain the roles of the various structures of the excretory system

	
	17. I can explain the roles of the various structures of the reproductive system


Learning Goal #1 ( I will be able to describe the characteristics of water and its role in the body
1. What are the roles of water in the human body?

2. Why do we need water in each of our cells?

3. What body systems use or monitor our water concentrations?

4. How is water used in dehydration synthesis and hydrolysis?

Learning Goal #2 ( I will be able to explain dehydration synthesis and hydrolysis

1. What is dehydration synthesis and when does this type of reaction occur? Draw this process.

2. What is hydrolysis and when does this type of reaction occur? Draw this process.

3. When do these process occur? Why there? Why then?
Learning Goal #3 (I will be able to explain the roles of enzymes in biochemical reactions 
1.  List the digestive enzymes involved in digestion of food

2. What happens if the temperature or pH is out of range for the enzyme?

3. Why is a high fever dangerous for humans?  What can happen?

4. What is an enzyme?

5. What is metabolism?

6. How are enzyme concentration and metabolism impacted?

7. What are the 6 factors that impact the “speed” at which an enzyme functions?

8. What are some examples of enzymes in the body and what reactions do they help with? List 4 different enzymes you have learned about throughout the course.

9. What does the thyroid do and how does thyroxin play a role in your body’s metabolism?

Learning Goal #4 ( I can explain how hormones function in the body
1. How do hormones differ from enzymes?
2. What are the various hormones that you have learned about (focus on digestive system, circulatory system, excretory system, and reproductive system).  Where are these hormones made? Where are they used? What do they do?
3. How do hormones regulate homeostasis?
Learning Goal #5 ( I can explain how homeostasis is maintained in the different body systems

1. What is a positive feedback loop? Give an example.

2. What is a negative feedback loop? Give an example.

3. Discuss two body systems that are very dependent on homeostasis to function

Learning Goal #6 ( I will be able to differentiate between carbohydrates, lipids, proteins, and nucleic acids

1. Draw the basic identifying structures of a carbohydrate, a lipid, a protein, and nucleic acid

2. Draw the following structures (on the test you will need to be able to identify these structures, not draw them): ATP, DNA, RNA, disaccharide, glucose, hemoglobin, monosaccharide, neutral fat, phospholipid, starch, glycogen, cellulose, saturated fatty acids, unsaturated fatty acids, steroids.

3. What are the functions of a carbohydrate?

4. What is the difference between a monosaccharide, disaccharide, and polysaccharide?

Learning Goal #7 (I will be able to describe the cell organelles and their functions 

1. Draw an animal cell and label the following structures: cell membrane, cytoskeleton, cytoplasm, golgi bodies, lysosome, mitochondria, nucleus (nuclear pore, chromatin, nucleolus, nuclear envelope, chromosomes), ribosomes, SER, RER, vacuoles, vesicles.
2. Make a chart of all the above organelles functions

Learning Goal #8 ( I will be able to describe how a cell moves materials though and out
1. Explain how a cell exports materials and which organelles are involved

2. Explain how a cell imports molecules (differentiate between active transport, facilitative transport)
3. What are the different types of transport across a cell membrane? Explain the difference between exocytosis, phagocytosis, pinocytosis)
4. Draw the phospholipid bilayer of a cell membrane.  Label the hydrophilic side, hydrophobic side, glycoproteins, phospholipids, carrier proteins, glycolipids.

5. What is the fluid-mosaic model of the cell membrane? What does it describe?

6. Why is the cell membrane referred to as selectively permeable?

7. How do the following environments impact a cell: hypertonic, hypotonic, and isotonic?

8. Describe the following passive transport processes: diffusion, osmosis, and facilitated transport

9. Describe the following active transport processes: endocytosis (phagocytosis, pinocytosis) and exocytosis.

10. Describe an experiment that you could do to test which substances would cross over the semi-permeable membrane of a cell

Learning Goal #9 ( I will be able to explain the process of DNA replication
1. What are the 4 nitrogenous bases for DNA?

2. Draw the back bone structure and the nitrogenous bases for a sample of DNA that on the 3’ to 5’ side reads AGCGTACGCTTAT

3. Describe and draw the process of DNA replication (for the purpose of cell mitosis) using the following terms: semi-conservative, 3’, 5’,DNA helicase, DNA polymerase, ligase, leading strand, lagging strand,  Okasaki fragments. Where in the cell does this DNA replication occur?

Learning Goal #10 ( I will be able to explain how a protein is made (from DNA replication, transcription, and translation)
1. What is the function of a protein?

2. What is the difference between a primary, secondary, tertiary, and quaternary structure of a protein?

3. Describe what happens when a cell wants to express a gene (make a protein that the DNA codes for).  What are the three steps that happen? Where does each one take place? In your explanation, be sure to use the vocab: RNA, nuclear pore, transcription, codon, anti-codon, mRNA, tRNA, ribosome, translation, amino acid

Learning Goal #11 ( I will be able to explain how a mutation is caused

1. Below is a “normal” gene and a mutated gene.  Write out the mRNA strand and predict the polypeptide that is formed. Use the chart below.
a) “Normal” Gene ( DNA Strand    3’CCTACATAAGCCTGACTGG5’
mRNA Strand 5’



                    3’
Amino acid chain = 

b) “Mutated” Gene ( DNA Strand    3’CCTACATAAGCCTGACAGGTA5’
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2. What type of mutations can happen to impact the production of the protein?

3. What are the 3 main types of mutations? Explain each one and how they occur.

Learning Goal #12 ( I can explain how enzymes work and how they are controlled in the body

1. What are six factors that impact the rate of enzyme reactions?
2. What are some ways that your body controls enzymes and their function?

3. What happens when you are sick and spike a fever? Why does this happen?

Learning Goal #13 ( I will be able to draw and explain the various structures involved in the digestive system and their functions
1. Draw the digestive system and label the following parts: mouth, salivary glands, pharynx, epiglottis, esophagus, cardiac sphincter, stomach, pyloric sphincter, duodenum, liver, gall bladder, pancreas, small intestine, appendix, large intestine, rectum, anus
2. What is the role of each of the above parts of the digestive system? (make a chart)

3. Why is the small intestine shaped the way that it is?

4. How do the following digestive juices impact, or play a play role in digestion: salivary amylase, pancreatic amylase, pepsin, trypsin, pepsinogen, lipase, peptidase, maltase, nuclease?
5. What is the role of sodium bicarbonate in the pancreatic juices?

6. What are the roles of pH in the digestive system and how is the pH maintained so that it is appropriate for the specific location in the digestive system?

Learning Goal #13 ( I will be able to explain the structures and functions of the parts of the respiratory system

1. Define the following vocabulary: alveoli, bicarbonate ion, bronchi, bronchiole, carbon dioxide, cilia, diaphragm, external respiration, internal respiration, pH, oxyhaemoglobin, medulla oblongata, stretch receptors, trachea, pleural membrane

2. Draw the respiratory system and label the following structures: nasal cavity, pharynx, larynx, trachea, bronchi, alveoli, diaphragm, pleural membrane

3. What is the role of cilia in the trachea?

4. Why are there stretch receptors on the alveoli?

5. Compare the process of external respiration and internal respiration.

6. Explain the roles of oxyhaemoglobin, carbaminohaemoglobin, and bicarbonate ion in the transport of CO2  and O2.

7. Outline the three steps in ATP production using a flow chart or diagram.

8. How much ATP is produced in each step?

9. Why does this process happen? Where does each process happen?

10. What are the goals of inhalation and exhalation?

11. How does the process of breathing work? How does air come into the thoracic cavity?

Learning Goal #14 ( I will be able to describe the structures and functions of the circulatory system
1. Draw the structure of the heart and label the following structures: right atria, left atria, right ventricle, left ventricle, anterior vena cava, posterior vena cava, aorta, pulmonary arteries, pulmonary veins, chordae tendineae, mitral valve, tripcuspid valve, aortic valve, septum, AV node, SA node, pukinje fibres, bundle of his
2. Explain how the pulse of contraction travels through the various parts of the heart

3. What is blood pressure? How do you measure it? What is systolic and diastolic pressure?
4. What are the 3 types of blood vessels?

5. Make a chart outlining characteristics of each of the type of blood vessels.

6. What are the main arteries and veins that lead out of the dorsal aorta? What organ or structure do they go to?

7. Describe what happens in a capillary?

8. What is the lymphatic system? How do these vessels connect with your circulatory vessels?

9. Draw what a hemocrit (blood sample) would look like with the various % of each type of cell
10. Explain the path of a red blood cell as it travels from the aorta until it gets back to the aorta again.  What does it connect with? What vessels does it go into?

11. What are the major components of plasma?

12. Explain how the blood proteins antibodies and antigens work? Why is it important to get blood from a specific blood type when getting a transfusion?

13. What are the differences between an adult circulatory system and a fetal circulatory system?

14. What is the buffer system of the blood and why do we need it?

Learning Goal #15 ( I will be able to explain the structures and functions of the excretory system

1. Draw and label the parts of the excretory system: kidney, ureter, urethra, urinary bladder,

2. Draw and label the details of a nephron: glomerulus, bowman’s capsule, afferent and efferent arterioles, proximal and distal convoluted tubules, collecting duct, loop of Henle
3. In your above diagram add the movement of Na, glucose, water, K ion, H ion, amino acids, urea

4. What do ADH and aldosterone do to the filtrate?

5. What are the three main processes in the excretory system?

6. How is homeostasis maintained in respect to water, ions, pH, and glucose?

Learning Goal #16 ( I will be able to explain the structures and functions of the male and female reproductive system and hormones

1. Draw and label the male reproductive system: testes, seminiferous tubules, scrotum, epididymis, vas deferens, prostate gland, Cowper’s gland, seminal vesicles, penis, urethra
2. List the components of seminal fluid and what glands or cells contribute it.

3. Identify the parts of the sperm.

4. What are the functions of testosterone?

5. Draw and label the female reproductive system: ovaries, fallopian tubes, follicles, corpus luteum, uterus, endometrium, cervix, vagina

6. Describe the functions of estrogen

7. What hormones are involved in the female reproductive system?

8. What are the hormonal changes that occur as a result of implantation?

9. What is the sequence of events in the menstruation cycle? Make sure that you include all the hormones involved with each stage.
Tying It All Together:

1.  How do all the body systems interact and connect?  Draw a flow chart that outlines all these connections.

2. What are some illnesses and diseases of the body that impact multi-systems?  What are their symptoms and treatments?

3. What are some things that you can be doing to keep all your body systems working well and efficiently?

Lab Exam Summary: You will also be having a lab exam.  In this exam you will have 30 different stations where you will be asked questions on samples and there will be one question per station.  You will have 1 minute per station to answer each question.  The types of questions that could be at a station are:

· Fetal pig body parts

· Each of the body systems or parts of body systems

· What is this body part?

· What system does this body part below to?

· What does this body system do?

· Cow heart

· What part of the heart is this? What is the function?
· Microscope slides

· Lung alveoli

· Villi of small intestine
· Capillary, artery, vein

· Biochemistry

· One of your models of macromolecules and what one?

· DNA sequence and you need to put into RNA code and then amino acid code

· Drawing other side of DNA chain

· Drawing other side of RNA chain

· Macromolecule food test

· Simple sugar – use benedicts

· Complex sugar – use Lugol’s

· Protein – use biurets

· Fat – use sudan IV or oil test (paper bag)

· Lab equipment

· What would you use a sphygmanomometer for?
· How would you use a stethoscope to listen to your lungs?
· What would you use a spirometer for?

· What would you use a ketone strip for?

· What would you use a glucose strip for?

