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	Principles of Biology I
Assignment 1A
For students with first names starting with the letters A to G.
This assignment is graded out of 110 points, and is worth 10% of your final mark. Please submit this assignment after you have completed Chapter 7 and before you write the midterm exam.
Definition/Comparison Questions
Instructions: In your own words, define the pairs of terms given below. Write in complete sentences, stating the differences and relationships between the two terms, and give specific examples where appropriate. 
A complete answer usually requires four to eight sentences. 
Each question is worth four marks, for a total of 40 marks.
1. eye / eyespot
The eyespot varies from the eye in some reasonable complex ways. The eyespot is utilized as a tactile instrument to detect the light course and light force to reap vitality and not for seeing pictures like the eye. The eyespot triggers a change in flagellar development through a straightforward flag transduction reaction. Eyespots can be found in basic life forms, for example, the green agla Chlamydomonas reinhardtii, where the eyespots serves to detect the light heading and the light force for the alga. The eye then again, is an exceptionally complex life form that is utilized by numerous living beings to detect light, make envisions, and see their general surroundings. Darwin's hypothesis of advancement anticipated that it would have taken 2000 little upgrades to yield the camera-sort eye after some time. The eye contains photoreceptors yet additionally requires a mind or straightforward sensory system to decipher and react to the data. The eye is made out of: optic nerve, retina, vitreous silliness, iris cornea, fluid amusingness, focal point. What distinguishes the eye from the eyespot is vision, the eye is equipped for vision, while the eyespot can just detect light.
2. UV radiation / light
Light referrers to the electromagnetic spectrum, light can likewise be alluded to as visible light. Visible light is the range that people and vertebra creatures can see with the naked eye. Light is found after ultra-violet light and before infrared light on the electromagnetic range; the wavelength of visible light on the range is 400nm which is blue light to around 700 nm which is the red light. Light can also be discovered acting like a surge of particles despite the fact that it is depicted as a wave. Ultra-violet light restricted to noticeable light is a type of radiation which is not visible to the human eye. The ultra-violet light can be situated after x-beams and before light. The ultra-violet light is inside the undetectable piece of the electromagnetic range which traverses 10 nm to 400nm, which is shorter than noticeable light. Dissimilar to light which is consumed by natural life forms for various procedures like making vitality, gathering data and vision, Uv is harmful to atoms and can crush compound bonds in this manner it is consumed by the ozone layer.
3. endergonic / endothermic
Endergonic responses allude to the adjustment in free vitality. Endergonic is one of the two gatherings that free vitality of reactants can be set into. The endergonic gathering, is characterized as the gathering that items contain more energy than the reactants in the response.. Endergonic responses pick up their energy from the surroundings for the reactants to make the products. Endothermic is not the same as endergonic in light of the fact that endothermic alludes to the exchange of warmth (enthalpy) rather than the adjustment in free vitality. Endothermic responses happen when vitality is retained from the environment, this vitality consumed is as warmth.
4. competitive inhibition / non-competitive inhibition
Competitive inhibitors are an example of enzyme inhibition. The competitive inhibitor binds to the active site which doesn’t allow the binding of the substrate to the active site. Inhibitors work with active sites and enzymes in a different way than non- competitive inhibitors. Unlike the non- competitive, the competitive inhibitor is competing with the normal substrate to occupy the active site.  Non- competitive inhibitors do not compete with the normal substrate to occupy the active site since non-competitive inhibitors do not occupy the active site. Instead, non- competitive, bind with the enzyme at areas other than the active site, this binding normally causes the enzymes conformation to change shape so that the substrate cannot bind at the active site.
5. Golgi complex / endoplasmic reticulum (ER)
Both the golgi complex and endoplasmic reticulum are found within eukaryotic cells. The golgi complex is described as membranous sacs that are slightly flattened and can be found between the rough endoplasmic reticulum and plasma membrane. The golgi complexes purpose it to chemically modify proteins and then sort the proteins into golgi sacs and distribute these proteins and lipids where appropriate. Different from the Golgi complex, the endoplasmic reticulum is made up of interconnected network of channels and vesicles.  The ER has two forms within the cell, rough ER and smooth ER. Each type has its own specific purpose and function within the cell.  The rough ER has ribosomes that cover its outer service, hence the name, the rough ER works by proteins synthesizing on the surface, after synthesizing the proteins are sent out to the golgi apparatus for further chemical modifications. Whereas the smooth ER, has a smooth appearance and is responsible for the synthesis of lipids. Together the Golgi complex and Endoplasmic Reticulum work together to synthesize proteins and lipids and modify them.  
6. substrate level phosphorylation / oxidative phosphorylation
Substrate level phosphorylation occurs during glycolysis and takes place in the cytosol. It is a metabolic reaction that requires an enzyme to transfer a phosphate to ADP. The transfer of the phosphate then results in the formation of ATP.  Oxidative phosphorylation is another metabolic pathway, nutrients are oxidized by the use of enzymes. The main enzyme oxidized is NADH which is oxidized to 	NAD+ H+ e-, afterwards ATP is created by the oxidation of these key enzymes.  Oxidative phosphorylation occurs in the final stage of cellular respiration and is made up of the electron transport chain and chemiosmosis. In comparison, substrate level phosphorylation which takes place during glycolysis and the citric acid cycle and requires multi-proteins spanning the inside of the mitochondrial membrane which are ATP synthase. Likewise, oxidative phosphorylation is the method of ATP synthesis which is connected with oxidation of high energy molecules by the electron transport chain which occurs in the last stage of cellular respiration.

7. CAM pathway / C4 pathway
The crassulacean acid metabolism (CAM) is found in only specific plants, normally those with thick leaves such as cactus or pineapple and found in regions that are hot in the day and cooler at night. The CAM pathway minimizes photorespiration, instead of multiple processes going at once the CAM pathway separates the processes by the CO2 diffusing into the leaves at night when their stomata open. CO2 is then made into oxaloacetate by PEP carboxylase, then converted to an organic acid or malate. This organic acid is then stored in vacuoles until the following day. During the day, CAM plants, do not open their stomata but are still capable of photosynthesis.  C4 plants like the CAM plants still use the calvin cycle but C4 plants cycle has some differences. The C4 plants Calvin cycle and light-dependent reactions are separated; the calvin cycle occurs in the bundle -shealth cells and the light dependent reactions occurring in the mesophyll cells. The C4 cycle is not affected by high levels of oxygen therefore the carboxylase fixes the CO2.
8. glycolysis / fermentation
Glycolysis is the process that occurs in the cytoplasm of the cells of essentially all living organisms, both prokaryotes and eukaryotes experience glycolysis.  The process of the glycolysis is anaerobic since it does not require oxygen to occur. The enzymes required for glycolysis can all be found within the cytoplasm. Glycolysis is part of cellular respiration in which glucose is partially oxidized and broken down to form pyruvate which produces two molecules of ATP and two NADH. This final product can be used in anaerobic respiration or aerobic respiration.  Fermentation differs from glycolysis since it uses living microorganisms to break down molecules. There are two types of fermentation: alcohol fermenters and lactate fermenters. Fermentation uses NADH to transport electrons instead of an electron transfer system.  Glycolysis and fermentation are both part of cellular respiration.
9. NADH / ATP
ATP known as adenosine triphosphate, which is the main agent in reactions that occur in the body.. ATP is the "currency" of the cell. This is a molecule that stores energy. It can be metabolized to ADP in an exothermic reaction, which releases energy. This is how all cells produce energy to perform life functions. The ATP molecule is made up of 5 carbon sugar, ribose, connected to nitrogenous base plus a chain of three phosphate groups. NADH known as nicotinamide adenine dinucleotide phosphate which purpose is to transport electrons from reaction to reaction. NADH  is a high energy electron carrier. In cellular respiration, NAD+ gains electrons and a hydrogen to form NADH. These electrons also possess high potential energy, which will be used in an electron transport chain to create a lot of ATP. ATP and NADH can both be found in the glycolysis cycle as they perform individual tasks in the net gain of 2 ATP. In reference to glycolysis, the ATP molecule is used as energy to begin the process and the NADH molecule is used as a carrier to transport electrons such as H+ ions.
10. photosystem I / photosystem II
Photosystem I & II are both light-dependent reactions.  The first photosystem, is photosystem II because it was discovered second. In photosystem one, the energy captured that reaches the reaction center chlorophyll boosts an electron to a higher orbital, afterwards that electron is received by an electron acceptor in the thylakoid membrane and moved through different proteins, as it moves through the proteins it begins losing energy.  The electron then begins the process of photosystem I which was discovered first. In this system the suns energy that is absorbed is used to raise electrons to higher energy levels. Like system II the electron is again moved through an electron transport system, where is loses energy. Photosystem I and II are both composed of a large antenna complex that consist of pigment-proteins that are located around a central reaction center. Photosystem one has a specialized chlorophyll a called P700 at its reaction center; it absorbs light best at 700nm, whereas photosystem II has a specialized chlorophyll b called P680, it absorbs light best at 680nm. Structurally the chlorophyll in photosystem I and II are identical, also both systems are the major components in light-trapping involved in photoautotrophs.
Short Answer/Short Essay Questions
Instructions: Answer each of the questions given below in your own words. Write in complete sentences where appropriate. A complete answer usually requires one to two sentences per mark, so a three-mark question would be answered in three to six sentences. This section is worth a total of 40 marks.
	(4 marks)	1.	Explain how rhodopsin functions as a light receptor.
		The most basic light-sensing system, that is found in majority of organisms, is the photoreceptor.Rhodopsin is the most common photoreceptor in nature, it is used by animals foundation of vision and other organisms like the C. reinhardtii serving as the light-sensing eyespot. Every rhodopsin compose a molecule “opsin” ( a protein ) that binds one pigment molecule, referred to as “retinal”.  When light is absorbed the retinal pigment molecule adjust itself to change its shape. This change than triggers the opsin to change, followed by the other changes. Rhodospin functions as a light receptor with sensory proteins. When light is absorbed the rhodopsin will change shape and convert the light into an electrical signal.
	(6 marks)	2.	Explain the Miller-Urey experiment. What are the implications of this experiment?
		The miller urey experiment was Oparin and Haldane theorized that life evolved after the abiotic or spontaneous synthesis of organic chemicals; the Miller–Urey experiment provides experimental support for this theory .  The hypothesis of Oparin and Haldane, was; ultralviolet light combined with ample lighting and a changing atmosphere would lead to the simple “building blocks” required for life .  In 1953, evidence that supported the Oparin and Haldane hypothesis was created in a laboratory simulation to replicate the primordial reducing atmosphere believed to exist at the beginning of life on Earth. The experiment used – hydrogen, methane, ammonia, and water vapour to simulate a reducing atmosphere inside a closed apparatus exposing these gases to sparking electrodes.  Water vapor was also added into the simulations atmosphere. After a week, organic compounds were discovered in the apparatus which included urea, amino acids, and lactic, formic and acetic acids. About 15% of the original carbon turned into organic compounds. The implications of this experiment was it showed the molecules critical to life and how there could be created abiotically and rather simply.


	(4 marks)	3.	Explain the term RNA world.
		RNA full name is ribonucleic acid.  In 1979 a group of scientists discovered that RNA is more complex than previously assumed, they realized that RNA could simultaneously contain information and act as a catalyst.  This group of RNA was called ribozymes, which is an RNA molecule capable of acting like a enzyme. The term “RNA world” came from the discovery of ribozymes and how it changed the way scientist thought about the origin of life. Since it proved that the previous system of DNA, RNA and protein molecules was not needed and that the RNA molecule was capable of carrying information and being a catalyst
	(4 marks)	4.	What is the relationship between the surface area and volume of a cell? Explain how the two major groups of organisms differ in this respect, and why.
		The relationship between surface area and volume of a cell is; as the surface area of something will increase in a square linear order compared to the volume with will increase as a cube of the. Essentially, as a cell gets bigger the surface area to volume ratio decreases, meaning that the surface area decreases as the volume increases. The two major groups of organisms which are prokaryotes and eukaryotes differ because; a prokaryotic cell can only reach a certain volume because the surface area must support the cells processes like things coming in and out of the cell, ATP creation and where the electron transport chain connects. Therefore, the volume cannot become so big that the processes cannot support the cell. The eukaryotic cell is much bigger than the prokaryotic cell but has a smaller surface area than the prokaryotic cell because all of the processes occur within the cell membrane. The eukaryotic cell has specialized structures within the cell that can support a larger volume.
	(6 marks)	5.	Draw and label a simple line diagram of a cell membrane. Include the 
	major types of membrane proteins. On your diagram, also indicate 
	how the following pass through the cell membrane:
oxygen gas
ions
large volumes of water
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	1.	Majority of water flows through aquaprotein channel.
	                                    2.       Na+ moves through the aqueous channel.
 	                                   3.        Na+ & K+ move through the active transport channel against concentration gradient with input of energy.
                                   4.		 Glucose moves through facilitated diffusion with a carrier molecule
                                    5.        O2, C02, N2, use passive diffusion to move through the cell membrane


                    (3 marks)	 6.	What is a proton-motive force, and how is it achieved in cellular respiration?
		Proton motive force is the energy that is used in ATP synthesis and used to transport things in and out of the mitochondria. The proton motive force is the concentration gradient of the protons across the membrane with a higher concentration that want to get across the membrane to be balanced, there’s a force that they exert and that’s the proton motive force. The proton gradient is generated by oxidation of NADH and FADH. The force is used in cellular respiration to drive the enzyme that is used in ATP synthesis.
	(4 marks)	7.	Most organisms are aerobic. What is the major advantage of having an aerobic metabolism? What is a major problem associated with an	aerobic metabolism?
		Aerobic respiration requires oxygen compared to anaerobic that does not require oxygen to function. The major advantages associated with aerobic respiration is that it can produce a lot more energy than anaerobic respiration, in specific it makes 38 adenosine triphosphate molecules from one glucose molecule.  Unlike anaerobic metabolism, which produces negative by-products such as lactic acid, aerobic metabolism does not have negative by-products. The major problems that are associated with aerobic metabolism is that aerobic respiration can only take place in the presence of oxygen, sometimes the electron transport chains are not always efficient and oxygen can damage macromolecules by oxidative damage. Energy released in the aerobic metabolism is not released immediately. On the other hand, anaerobic metabolism produces energy faster than aerobic.  
	(5 marks)	8.	Explain in detail what happens after an electron absorbs light.
		Before an electron absorbs a photon of light the electron is in a ground state. The electron in the ground state refers to the amount of energy it possesses, therefore the ground state is the lowest state the electron can be in. In order for the pigment to absorb the photon of energy the energy level of the photon must be equivalent to the difference from the ground state level to the excited state level. If the energies do not match the pigment will not accept the photon of energy. After photons of light are absorbed by the electron, the electron is then filled with energy and moves from the ground state to a higher more charged state, which is referred to as an excited state and unstable. The electron becoming excited is temporary, therefore the electron will fall back down to the ground state energy level, during this process, the electron has three possible options for how it returns to the ground state. The first possibility of the electron returning to the ground state is by emitting fluorescence or giving off heat, the second possibility is the energy being released is transferred to another pigment, which is referred to as inductive resonance, and the third possibility is that the energy is transferred to an electron accepting molecule, which is referred to as the primary acceptor in photosynthesis. 
	(4 marks)	9.	Explain the second law of thermodynamics and entropy.
		The first law of thermodynamics states how energy can be transformed from one form into another form, and cannot be created or destroyed, moving into the second law of thermodynamics which then states that each time energy is transformed from one form into another, some of the original energy is lost and cannot do work. Expanding on the second law, and example of energy lost can be seen when a laptop bottom is touched after the computer has been on for an extended amount of time. After touching the bottom of the laptop it is clear that the remaining energy is being lost in the from of heat through entropy.  Entropy forms the basis for the second law of thermodynamics, also referred to as: the total disorder (entropy) of a system and its surrounding always increases.  According to the second law, all things will inevitably move towards a system of greater entropy, some examples of entropy are:  Hot water gets cold, a car breaks down. In essence, the portion of unused energy will be given off as heat, which will increase disorder and entropy of the surroundings.

Multiple Choice Questions
Instructions: Select the single best answer to each of the questions given below. Each question is worth one mark, for a total of 30 marks.
1. Which of the following is true for photons?
a. They have a tiny mass but no energy.
b. They have no mass but a tiny amount of energy.
c. They have both a tiny mass and a tiny amount of energy.
d. They cannot interact with matter.
e. They are always reflected when they collide with matter.
Bioluminescence 
a. is important for photosynthesis.
b. produces a large amount of heat.
c. usually involves chloroplasts.
d. occurs in some plants living in the deep seas.
e. occurs when an excited electron returns to its ground state.
Pigment molecules absorb light because 
a. they have a conjugated system of single and double carbon bonds.
b. they have a highly complex chemical structure.
c. they have several ring systems. 
d. they are able to reflect photons back and forth.
e. their molecules have a characteristic size and shape.
The 9+2 structure refers to 
a. the arrangement of microfilaments in prokaryotes.
b. the arrangement of microfilaments in eukaryotes.
c. the arrangement of microtubules in the flagella of eukaryotes.
d. microfilaments in a cross-section of prokaryote flagella.
e. the intermediate filaments in eukaryotes.
Which of the following processes would be considered most recent in evolutionary terms?
a. photosynthesis
b. oxygenic photosynthesis
c. fermentation
d. aerobic respiration
e. anaerobic respiration
Which of the following structures is NOT found in both prokaryotes and eukaryotes?
a. flagella
b. cytoplasm
c. DNA
d. nucleoid
e. ATP
Which of the following terms refers to the idea of an RNA world?
a. ribozymes
b. ribosomes
c. ATP
d. virus
e. bacterium
Trade winds are 
a. winds near the poles.
b. ocean currents.
c. winds in temperate zones.
d. winds in the tropics.
e. westerly winds.
A bacterial population that becomes resistant to antibiotics is an example of
a. adaptive radiation.
b. selection.
c. chemoautotrophy.
d. transmission.
e. biodiversity.
The sun shines directly over the equator 
a. during summer solstice.
b. during winter solstice.
c. during March equinox.
d. during both summer and winter solstices.
e. throughout the year.
Chemoheterotrophs
a. use light as an energy source and organic matter as a carbon source.
b. use light as an energy source and CO2 as a carbon source.
c. oxidize substances to gain energy, and use CO2 as a carbon source.
d. oxidize substances to gain energy, and use organic matter as a carbon source.
e. none of the above
All of the following are functions of the cell membrane EXCEPT
a. transmitting signals.
b. participating in energy transfer.
c. being freely permeable to all substances.
d. regulating the passage of materials.
e. participating in chemical reactions.
Active membrane transport involves
a. NADH.
b. diffusion.
c. movement against a concentration gradient.
d. exocytosis.
e. all of the above.
Which of the following terms relates to phagocytosis?
a. endocytosis 
b. exocytosis
c. pinocytosis
d. cell drinking
e. all of the above
Aquaporins are 
a. peripheral proteins.
b. phospholipids.
c. glycolipids.
d. carbohydrate groups.
e. integral proteins. 
Which of the following terms does NOT refer to allosteric regulation?
a. feedback inhibition
b. competitive inhibition
c. allosteric activation
d. reversible inhibition
e. enzyme shape
The substance on which an enzyme acts is called the
a. free energy.
b. cofactor.
c. substrate.
d. product.
e. ATP.
Which of the following statements concerning activation energy is FALSE?
a. Catalysts raise a reaction’s activation energy.
b. Activation energy is the energy required to break existing bonds.
c. Endergonic reactions have an energy of activation.
d. Exergonic reactions have an energy of activation. 
e. Enzymes lower a reaction’s activation energy.

With increasing temperatures, the rate of an enzyme-catalyzed reaction
a. does not change.
b. increases and then levels off.
c. increases and then decreases rapidly.
d. decreases and then increases rapidly.
e. decreases and then levels off.

Use this figure to answer the next question.
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In the figure above, A represents
a. activation energy without an enzyme.
b. activation energy with an enzyme.
c. the change in enthalpy.
d. the change in entropy.
e. the free energy of the reactants.
During chemiosmosis in the mitochondria, ATP is produced as 
a. protons are pumped by ATP synthase into the mitochondrial matrix.
b. cytochrome is reduced.
c. oxygen―the final electron acceptor―is reduced.
d. NADH is oxidized to NAD+.
e. none of the above
What is the immediate fate of the electrons in NADH during fermentation?
a. They are used to make CO2.
b. They are used to form H2O.
c. They are transferred to an organic molecule.
d. They are transferred to O2.
e. They are transferred to the electron transport chain.
Which of the following statements about lactic acid fermentation is NOT correct?
a. It produces two ATP molecules for every glucose molecule.
b. It is inefficient compared to aerobic respiration.
c. Oxygen is the final electron acceptor of this pathway.
d. It uses glucose as a substrate.
e. Glycolysis is the only energy-yielding step of this pathway.
Which of the following steps in the citric acid cycle directly produces a molecule of GTP?
a. citrate → isocitrate
b. isocitrate → α-ketoglutarate
c. succinyl CoA → succinate
d. malate → oxaloacetate
e. succinate → fumarate
In glycolysis, the activity of ________ is controlled through feedback inhibition by ________.
a. phosphofructokinase; ATP
b. phosphoglucoisomerase; AMP
c. pyruvate dehydrogenase; oxaloacetate
d. phosphofructokinase; AMP
e. phosphoglucoisomerase; glucose-6-phosphate
Red and blue light support the highest rates of photosynthesis because
a. these wavelengths activate the ATP synthase enzyme.
b. these are the only wavelengths that carotenoids cannot absorb.
c. these wavelengths have the highest energy in the visible spectrum.
d. chlorophyll absorbs these wavelengths more than other wavelengths.
e. these are the only wavelengths reaching Earth from the Sun.
Which of the following applies to cyclic electron transport but does NOT to apply to acyclic electron transport?
a. Protons are moved into the thylakoid lumen.
b. production of ATP, but not NADPH
c. production of both ATP and NADPH
d. photolysis
e. P680
Which of the following may happen AFTER an electron is induced by a photon?
a. The electron may accept another photon.
b. A neighbouring pigment molecule donates energy to the electron. 
c. The electron returns to ground level while keeping its high energy.
d. The electron releases energy as heat as it moves back to ground level.
e. all of the above
Which of the following is common to both photosynthesis and aerobic respiration?
a. the Calvin cycle
b. glycolysis
c. CO2 and O2 as end products
d. thylakoids
e. chemiosmosis
Chlorophyll absorbs primarily ________ and ________ regions of the visible spectrum.
a. red; yellow
b. red; green
c. blue; yellow
d. green; yellow
e. blue; red
— End of Assignment 1A —
18	Biology 204
Principles of Biology I	1
image1.jpeg




image2.wmf

