Exam 1
BIOL 223

1) Which of the following are products of the light reactions of photosynthesis that are 	then utilized in the Calvin cycle?  

A) CO2 and glucose  
B) H2O and O2  
C) ADP, Pi, and NADP+ 
D) electrons and H+ 
E) ATP and NADPH 


2) The value for  in root tissue was found to be -0.15 MPa. If you take the root tissue 	and place it in a 0.1 M solution of sucrose ( = -0.23), net water flow would 

A) be from the tissue into the sucrose solution. 
B) be from the sucrose solution into the tissue. 
C) be in both directions and the concentrations would remain equal. 
D) use ATP for active transport  


3) Which structure is incorrectly paired with its tissue system? 

A) root hair-dermal tissue 
B) palisade parenchyma-ground tissue 
C) guard cell-dermal tissue 
D) companion cell- vascular tissue
E) tracheid- ground tissue


4) Where does the Calvin cycle take place? 

A) stroma of the chloroplast 
B) thylakoid membrane 
C) cytoplasm surrounding the chloroplast 
D) chlorophyll molecule 
E) outer membrane of the chloroplast 






5) A farming commitment that embraces a variety of methods that are soil conservation-	minded, environmentally safe, and profitable is called 

A) hydroponics 
B) nitrogen fixation 
C) responsible irrigation 
D) genetic engineering 
E) sustainable agriculture 


6) Vascular plant tissue includes all of the following cell types except 

A) vessel elements 
B) sieve-tube elements
C) tracheids 
D) companion cells 
E) cork cells


7) Gas exchange, necessary for photosynthesis, can occur most easily in which leaf 	tissue? 

A) epidermis 
B) palisade mesophyll 
C) spongy mesophyll 
D) vascular tissue 
E) bundle sheath


8) What is the mutualistic association between roots and fungi called? 

A) nitrogen fixation 
B) Rhizobium infection 
C) mycorrhizae 
D) parasitism 
E) root hair enhancement 


9) There are several properties of a soil in which typical plants would grow well. Of the 	following, which would be the least conducive to plant growth? 

A) abundant humus 
B) numerous soil organisms 
C) compacted soil 
D) high porosity 
E) high cation exchange capacity
10) How are C4 plants able to photosynthesize with no apparent photorespiration? 

A) They do not participate in the Calvin cycle at all 
B) They use PEP carboxylase to initially fix CO2 instead of RuBisCo 
C) They are adapted to cold, wet climates 
D) They conserve water more efficiently 
E) Their stomata do not allow oxygen to enter 


11) A plant developed a mineral deficiency after being treated with a fungicide. What is 	the most probable cause of the deficiency? 

A) Mineral receptor proteins in the plant membrane were not functioning 
B) The symbiotic mycorrhizal fungi were killed
C) Fungi absorbed all the minerals from the soil as they died 
D) The genes for the synthesis of transport proteins were destroyed 
E) Proton pumps reversed the membrane potential 


12) What is the primary function of the Calvin cycle? 

A) use ATP to release carbon dioxide 
B) use NADPH to release carbon dioxide 
C) split water and release oxygen 
D) transport RuBP out of the chloroplast 
E) synthesize simple sugars from carbon dioxide 


13) Which of the following have unevenly thickened primary walls that support young, 	growing parts of the plant? 

A) parenchyma cells 
B) collenchyma cells 
C) sclerenchyma cells 
D) tracheids and vessel elements 
E) sieve-tube elements


14) Some plants extract and concentrate heavy metals from the soil. A current use for 
	such plants is 

A) to help locate suitable sites for toxic waste storage
B) to concentrate rare metals for medicinal use
C) to minimize soil erosion in arid lands
D) nitrogen fixation by symbiotic bacteria in root nodules
E) phytoremediation of polluted sites


15) What is the main force by which most of the water within xylem vessels moves 	toward the top of a tree? 

A) active transport of ions into the stele 
B) atmospheric pressure on roots 
C) transpiration pull - evaporation of water through stomata 
D) the force of root pressure 
E) soil pressure


16) When oxygen is released as a result of photosynthesis, it is a by-product of which of 	the following? 

A) reducing NADP+ 
B) splitting of water molecules 
C) chemiosmosis 
D) the electron transfer system of photosystem I 
E) the electron transfer system of photosystem II


17) Compared to a cell with few aquaporins in its membrane, a cell containing many 	aquaporins will 

A) have a faster rate of osmosis
B) have a lower water potential 
C) have a higher water potential 
D) have a faster rate of active transport 
E) be flaccid 


18) Which cells are no longer capable of carrying out the process of DNA transcription on their own? 

A) parenchyma
B) sieve tube elements 
C) companion cells 
D) A and B only 
E) A, B and C 







19) How many net molecules of glyceraldehyde 3- phosphate (G3P) does a plant gain in 	the Calvin Cycle?

A) 1
B) 2
C) 3
D) 4
E) 5


20) A woodlot was sprayed with a fungicide. What would be the most serious effect of 	such spraying? 

A) decomposition would stop entirely
B) an increase in rates of wood decay 
C) a decrease in tree growth due to the death of mycorrhizae 
D) an increase in the number of decomposing bacteria 
E) A and B


21) All of the following involves active transport across membranes except 

A) the movement of mineral nutrients from the apoplast to the symplast. 
B) the movement of sugar from mesophyll cells into sieve-tube elements in maize. 
C) the movement of sugar from one sieve-tube element to the next. 
D) K+ uptake by guard cells during stomatal opening. 
E) the movement of mineral nutrients into cells of the root cortex


22) Which of the following is derived from the ground tissue system? 

A) root hairs 
B) cuticle 
C) periderm 
D) pith 
E) phloem  










23) Dwarf mistletoe grows on many pine trees in the Rockies. Although the mistletoe is 	green, it is probably not sufficiently active in photosynthesis to produce all the 	sugar it needs. The mistletoe also produces haustoria. Thus, dwarf mistletoe 	growing on pine trees is best classified as 

A) an epiphyte 
B) a nitrogen-fixing plant 
C) a carnivorous plant 
D) a symbiotic plant 
E) a parasitic plant


24) Why does over-watering a plant kill it? 

A) Water does not have all the necessary minerals a plant needs to grow 
B) Water neutralizes the pH of the soil 
C) The roots are deprived of oxygen 
D) Water supports the growth of root parasites 
E) Water lowers the water potential of the roots 


25) What is the main cause of guttation in plants? 

A) root pressure 
B) transpiration 
C) pressure flow in phloem 
D) plant injury 
E) condensation of atmospheric water 


26) Which of the following is not a function of the plasma membrane proton pump? 

A) stores potential energy on one side of a membrane
B) produces a proton gradient 
C) generates a membrane potential 
D) equalizes the charge on each side of a membrane 


27) In the thylakoid membranes, what is the main role of the antenna pigment molecules? 

A) split water and release oxygen to the reaction-center chlorophyll 
B) harvest photons and transfer light energy to the reaction-center chlorophyll 
C) synthesize ATP from ADP and Pi 
D) transfer electrons directly to NADPH 
E) concentrate photons within the stroma 
28) Which soil mineral would most likely be leached away during a hard rain? 

A) Na+ 
B) K+ 
C) Ca++ 
D) NO3- 
E) H+


29) What would be a plant adaptation that increases exposure of a plant to light in a dense 	forest? 

A) closing of the stomata 
B) lateral buds 
C) apical dominance 
D) absence of petioles 


30) Which of the following essential nutrients plays an essential role in the opening and 	closing of the stomatal aperture? 

A) Fe 
B) Bo 
C) Mg 
D) H 
E) K 


31) An open beaker of pure water at sea level has a water potential () of 

A) -0.23 MPa
B) +0.23 MPa 
C) +0.07 MPa 
D) -0.0000001 MPa 
E) 0.0 MPa


32) Which part of a plant absorbs most of the water and minerals taken up from the soil? 

A) taproots 
B) root hairs 
C) the thick parts of the roots near the base of the stem 
D) storage roots 
E) sections of the root that have secondary xylem


33) In a plant cell, where may ATP synthase enzymes located? 

A) thylakoid membrane 
B) plasma membrane 
C) inner mitochondrial membrane 
D) A and C 
E) A, B, and C



34) In plant roots, the Casparian strip is correctly described by which of the following? 

A) It provides increased surface area for the absorption of mineral nutrients
B) It provides energy for the active transport of minerals into the stele from the cortex 
C) It ensures that all minerals are absorbed from the soil in equal amounts 
D) It ensures that all water and dissolved substances must pass through a cell membrane before entering the stele 



35) Which of the following are relatively unspecialized cells that retain the ability to 	divide and perform most of the plant's metabolic functions of synthesis and 	storage? 

A) parenchyma cells 
B) collenchyma cells 
C) sclerenchyma cells 
D) tracheids and vessel elements 
E) sieve-tube elements 



36) Among important crop plants, nitrogen-fixing root nodules are most commonly an 	attribute of 

A) corn
B) legumes
C) wheat 
D) members of the potato family 
E) cabbage 







37) Which of the following statements best represents the relationships between the light 	reactions and the Calvin cycle? 

A) The light reactions provide ATP and NADPH to the Calvin cycle, and the cycle 	returns ADP, Pi, and NADP+ to the light reactions. 
B) The light reactions provide ATP and NADPH to the carbon fixation step of the Calvin 	cycle, and the cycle provides water and electrons to the light reactions. 
C) The light reactions supply the Calvin cycle with CO2 to produce sugars, and the 	Calvin cycle supplies the light reactions with sugars to produce ATP. 
D) The light reactions provide the Calvin cycle with oxygen for electron flow, and the 	Calvin cycle provides the light reactions with water to split. 
E) There is no relationship between the light reactions and the Calvin cycle. 


38) CO2 enters the inner spaces of the leaf through the 

A) cuticle
B) epidermal trichomes 
C) stomata 
D) phloem 
E) walls of guard cells 


39) Where are the molecules of the electron transport chain found in plant cells? 

A) thylakoid membranes of chloroplasts 
B) stroma of chloroplasts 
C) outer membrane of mitochondria 
D) matrix of mitochondria 
E) cytoplasm


40) What is the role of proton pumps in root hair cells? 

A) establish ATP gradients 
B) acquire minerals (cations) from the soil 
C) pressurize xylem transport 
D) eliminate excess electrons 







41) The light dependent reactions of photosynthesis occur in the 

A) mitochondrial matrix
B) chloroplast stroma
C) thylakoid membrane
D) cytosol
E) nucleus


42) Pine seedlings grown in sterile potting soil grow much slower than seedlings grown 	in soil from the area where the seeds were collected. This is most likely because 

A) the sterilization process kills the root hairs as they emerge from the seedling
B) the normal symbiotic fungi are not present in the sterilized soil
C) sterilization removes essential nutrients from the soil
D) water and mineral uptake is faster when mycorrhizae are present
E) B and D 



43) Nitrogen fixation is a process that 

A) recycles nitrogen compounds from dead and decaying materials
B) converts ammonia to nitrogen gas
C) releases nitrogen from the rock substrate
D) converts nitrogen gas into ammonia
E) A and B 


44) Reduction of NADP+ occurs during 

A) photosynthesis
B) respiration
C) both photosynthesis and respiration 
D) neither photosynthesis nor respiration 
E) photorespiration 


45) __________ is to xylem as __________ is to phloem. 

A) Sclerenchyma cell; parenchyma cell 
B) Apical meristem; vascular cambium 
C) Vessel element; sieve-tube member 
D) Cortex; pith 
E) Vascular cambium; cork cambium 

ESSAY (5 pts ea)
	Answer only two of the following.


1.  Starting with the root hair, trace the apoplastic (initially) route of a molecule of water through a plant until it exits a leaf.  List all of the cell types and structures encountered each step of the way.  You may use legible diagrams.




2.  List the three major classes of cells found in plants.  Provide the defining structural 	differences between them, their primary function(s) in the plant, whether they are 	alive or dead at functional maturity, and an example location within a plant where 	each would be found.




[bookmark: _GoBack]3.  Compare (similarities) and contrast (differences) C3, C4, and CAM photosynthetic 	processes.  Provide and example of a plant for each type and describe conditions 	where they would be found.  Finally, explain why these different mechanisms 	have evolved.  




4.  Trace a molecule of nitrogen gas (N2) until it undergoes uptake into the plant root.  	Include the molecular modifications that occur along the way and the general 	types of organisms that perform these modifications.  Also include the return of 	some nitrogen to the atmosphere and the group of organisms that facilitate this 	occurrence.
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