
Exam: PLS/BIO 210, December 17th, 2013 
 
Please identify the correct (and most complete) answers/additions to the following 
questions/statements (only one correct answer/addition per question/statement): 
 

1) Which statement is false? 
a. Water flowing from the soil into the xylem of the roots needs to cross plasma membranes. 
b. The thicker the boundary layer of air around a leaf the slower the transpiration of water 

vapor. 
c. Transpiration rates are slower during day light because stomata are open. 
d. Active uptake of mineral nutrients by roots leads to increased osmotic pressure in the root 

vascular system. 
e. The casparian strip prevents non-selective diffusion of ions from the soil into the plant 

vascular system. 

2) Which chronological order is correct? 
a. G2/ S-phase/ G1/ Mitosis 
b. Prophase/ Metaphase/ Anaphase/ Telophase 
c. Metaphase/ Telophase/ Prophase/ Anaphase 
d. Anaphase/ Metaphase/ Telophase/ Prophase 
e. G1/ Mitosis/ G2/ S-phase 

3) Which is true? 
a.  Cellular differentiation is caused by differential gene expression. 
b. The cell plate is formed during the prophase of mitosis. 
c.  The development of plants does not depend on the direction of cell division  
d.  Contrary to animals, all of plant growth follows a determinate growth pattern. 
e.  Both c and d are true. 

4)  Light that has passed through a green leaf __________. 
a. Inhibits the shade avoidance response 
b. Contains a decreased ratio of red to far red light 
c. Contains an increased ratio of red to far red light 
d. Contains an increased ratio of blue to red light 
e. Contains a decreased ratio of blue to red light 

5) Plant genetic engineering is based on the ability of Agrobacterium to __________. 
a. provide carbohydrates to root cells 
b. stimulate plants to make nitrate 
c. promote nitrogen fixation  
d. inhibit plant cell division 
e. insert a piece of DNA into a plant chromosome 

6) Which of the following statements is false? 
a. Flow of water through the phloem is based on differences in hydrostatic pressure. 
b. Water flow through the xylem is the result of transpiration and hydrostatic pressure    

differences. 
c. Evaporation of water happens inside leaves. 
d. The hydrostatic pressure in the phloem of sinks is higher than in source organs. 
e. Stomata are open during the day and closed at night. 

7) The opening of stomata requires __________. 
a. ABA signaling 
b. far red light 
c. red light 
d. ATP 
e. darkness 
 



8) Which of the following is false? 
a. N2 is the principal form of nitrogen in the atmosphere. 
b. Plants use nitrogen in the form of N2. 
c. NO3

- ions are readily leached from soils. 
d. Plants need nitrogen in the forms of NH4

+ or NO3
-. 

e. NH4
+ is not a stable soil component because of its equilibrium with NH3.  

9) Which of the following statements is false? 
a. DNA is duplicated during the S-phase of the cell cycle. 
b. Cells can exit the cell cycle during G1 or G2. 
c. The preprohase band forms during telophase. 
d. The nucleolus disappears during prophase. 
e. The cell plate forms during telophase. 

10) Which of the following statements is true? 
a. Ethylene promotes senescence. 
b. Pr is the active form of phytochrome. 
c. Phytochromes and cryptochromes have opposite effects on de-etiolation. 
d. Blue light and Abscisic acid have opposite effects on the turgor pressure of guard cells. 
e. Both a and d are true.  

11) Which of the following statements is false? 
a. A decrease in phytochrome activity leads to increased elongation growth. 
b. Both cryptochromes and phytochromes promote de-etiolation. 
c. Red light treatment of Pfr does not change its function.  
d. Cryptochromes are blue light receptors that mediate stomata opening. 
e. Phototropism involves blue light detection. 

12) Red light__________. 
a. is not absorbed by chlorophyll 
b. promotes stomatal opening 
c. turns Pfr into Pr 
d. inactivates phytochrome 
e. inhibits elongation growth 

13) Which roles do microtubules play in cell division? 
a. cell plate location 
b. DNA synthesis 
c. preprophase band formation 
d. positioning of chromosomes 
e. a, c and d are correct 

14) Which of the following processes involves an osmotic effect? 
a. the opening of stomata 
b. phloem transport 
c. xylem transport  
d. increasing turgor pressure  
e. all of the above 

15) Which signals have an opposite effect on the opening of stomata? 
a. cytokinin and auxin 
b. ethylene and gibberrellin 
c. red light and auxin  
d. blue light and abscisic acid 
e. abscisic acid and gibberrellin 
 
 
 
 



16) Movement of chloroplasts away from high intensity light is mediated by __________. 
a. cryptochromes 
b. abscisic acid 
c. phototropins 
d. phytochromes 
e. a and b are correct 

17) Which statement is true? 
a. Both phytochromes and cryptochromes promote de-etiolation. 
b. Red light inhibits leaf expansion and chloroplast development. 
c. The chromophore allows phytochrome to change its activity in response to blue light. 
d. Phototropins control the shade avoidance response. 
e. Both b and c are true. 

18) Which color of light promotes phototropism? 
a. blue 
b. red 
c. yellow 
d. far red 
e. green 

19) Phototropism  __________. 
a. involves differential growth 
b. does not involve red light detection 
c. requires blue light 
d. is mediated by phototropins 
e. all of the above 

20) Which statement is false? 
a. Stomata open because of an increase in turgor pressure. 
b. The opening of stomata requires ATP. 
c. Stomata open in response to red light detection. 
d. Stomata close as a result of abscisic acid action. 
e. Blue light detection increases the turgor pressure in guard cells. 

21) Soil acidification is caused by ___________? 
a. rain and CO2 from the atmosphere. 
b. rain and SO2 from the atmosphere . 
c. rain and N2O5 from the atmosphere. 
d. CO2 from plant roots. 
e. All of the above. 

22) The preprophase band__________. 
a. does not exist in plant cell division 
b. forms when microtubuli reorganize at the end of G2 
c. defines the location and orientation of the cell plate  
d. is required for the G1/S transition 
e. b and c are correct 

23) Sunken stomata__________. 
a. minimize transpiration by maintaining a thick boundary layer 
b. are closed during the day and open at night 
c. are found in plants that grow in humid and non-windy conditions 
d. increase transpiration by maintaining a thin boundary layer  
e. c and d are correct 
 
 
 
 



24) To take up nutrients from the soil, plant roots __________. 
a. secrete H+ ions by using an ATP-dependent H+ pump 
b. absorb H+ ions via selective ion channels 
c. allow apoplastic flow from the soil into the xylem 
d. secrete K+ ions into the apoplast 
e. both b and d are correct 

25) A plant has a shade avoidance growth response when __________. 
a. it detects an increased red to far-red light ratio 
b. it is covered by green leaves from neighboring plants 
c. it detects a decreased red to far red light ratio 
d. it detects an increase in night length  
e. Both b and c are correct 

26) Opening of stomata is the result of  __________. 
a. Abscisic acid signaling  
b. decreased solute concentration in guard cells 
c. release of K+ and Cl- ions from guard cells  into the apoplast 
d. increased turgor pressure in guard cells 
e. all of the above 

27) Which statement is false? 
a. The nucleolus disappears during prophase. 
b. The preprophase band appears during anaphase. 
c. During metaphase, chromosomes arrange on the equatorial plane of the cell. 
d. Chromatids separate during anaphase. 
e. During telophase, the nucleolus reforms. 

28) Which of the following statements is false? 
a. The DNA content of the nucleus is duplicated during mitosis. 
b. The preprophase band contains microtubules. 
c. The position of the preprophase band defines the orientation of plant cell division. 
d. The nucleolus becomes again visible at the end of telophase. 
e. Cells can exit from the cell cycle during G1 and G2. 

29) Which is true? 
a. The Pfr form of phytochrome absorbs blue light. 
b. Phototropins promote de-etiolation. 
c. Cryptochromes are red light receptors. 
d. Phototropins absorb light that is not absorbed by chlorophyll. 
e. Pfr is the active form of phytochrome. 

30) Nodules found on the roots of leguminous plants are involved in supplying which element for the 
plant? 
a. Oxygen (O) 
b. Nitrogen (N) 
c. Magnesium (Mg) 
d. Potassium (K) 
e. Carbon (C) 

31) A high ratio of red to far red light __________. 
a. inhibits seed germination 
b. promotes phototropism 
c. results in high phytochrome activity 
d. promotes elongation growth 
e. all of the above 
 
 
 



32) Phytochromes mediate plant responses to __________. 
a. green light 
b. red light 
c. ultraviolet light 
d. blue light 
e. all of the above 

33) Which of the following mineral elements is not stably present in soils__________. 
a. Calcium (Ca) 
b. Potassium (K) 
c. Chloride (Cl) 
d. Phosphorus (P) 
e. Nitrogen (N) 

34) Which is true? 
a. The 24 hr cycle of light detection allows to entrain the biological clock to maintain a 24 hr 

cycle. 
b. Entrainment of the biological clock requires light perception by phototropins. 
c. Circadian rhythms do not continue under continuous darkness. 
d. The timing of flowering in short day plants does not require the biological clock.  
e. all of the above are true 

35) Uptake of mineral nutrients by the roots leads to __________. 
a. decreased hydrostatic pressure in the root xylem 
b. decreased water flow into the root xylem 
c. increased hydrostatic pressure in the root xylem 
d. decreased water flow from the root into the shoot  
e. a and b are correct 

36) Pfr is deactivated by__________. 
a. blue light 
b. far red light 
c. red light 
d. far red light followed by red light 
e. green light 

37) The active form of phytochrome __________. 
a. can absorb far red light 
b. can absorb blue light 
c. can absorb red light 
d. cannot absorb red light 
e. a and d are correct 

38) Callus cells have been generated by using a combination of auxin and cytokinin concentrations. 
To promote shoot formation, we need to __________. 
a. add gibberellic acid to the growth medium 
b. transfer the callus to a medium containing only auxin 
c. increase both the cytokinin and auxin concentrations 
d. increase the cytokinin concentration and lower the auxin concentration 
e. increase the auxin concentration and lower the cytokinin concentration 

39) Which hormone counteracts the effect of blue light on stomata? 
a. Auxin. 
b. Ethylene. 
c. Abscisic acid. 
d. Cytokinin. 
e. Both a and b are correct. 
 
 



40)  Auxin __________? 
a. increases the turgor pressure in guard cells. 
b. inhibits root formation. 
c. promotes shoot formation. 
d. promotes cell expansion by loosening the cell wall 
e. all of the above.  

41) Deactivation of phytochrome leads to  __________. 
a. increased leaf expansion  
b. decreased hypocotyl and stem elongation growth 
c. opening of stomata 
d. increased hypocotyl and stem elongation growth 
e. phototropism 

42) Which is true? 
a. Pfr promotes de-etiolation 
b. Pr inhibits elongation growth 
c. Pfr inhibits greening of leaves 
d. Red light de-activates Pfr 
e. Blue light activates Pr 

43) Which of the following promotes transpiration? 
a. An increase in the concentrations of K+ and Cl- ions in guard cells. 
b. Decreased turgor pressure in guard cells. 
c. Abscisic acid. 
d. A decrease in the concentrations of K+ and Cl- ions in guard cells. 
e. b and c are correct. 

44) Auxins __________. 
a. inhibit senescence 
b. promote root formation 
c. inhibit shoot apical dominance 
d. inhibit seed germination 
e. both a and c are correct. 

45) The following is specific for the plant cell cycle (is not found in animal species: __________. 
a. the nucleolus 
b. chromatids 
c. the preprophase band 
d. the centromere 
e. microtubuli 

46) Ethylene produced by one plant can have effects on neighboring plants because__________. 
a. it promotes elongation growth 
b. it inhibits germination 
c. it is inactivated by far red light 
d. it is a gas 
e. it is activated by red light 

47) Increased shoot branching can be obtained__________. 
a. by treatment with auxin 
b. by treatment with abscisic acid 
c. by treatment with gibberellic acid 
d. by treatment with cytokinin 
e. both a and c are correct 
 
 
 
 



48) Which of the following statements is false? 
a. Short Day plants require long nights to start flowering. 
b. Entrainment of the biological clock results in a period that is longer than 24 hrs. 
c. The biological clock allows plants to anticipate the daily light-dark transitions. 
d. Entrainment of the biological clock is mediated via light detection by phytochromes  and 

cryptochromes. 
e. The flowering of Day Neutral plants is not regulated by day length. 

49) The nucleolus__________. 
a. disappears during prophase 
b. is the site of ribosome assembly 
c. reappears during telophase 
d. is not visible during metaphase 
e. all of the above 

50) Contrary to the xylem, flow through the phloem does not depend on__________. 
a. solute concentration differences across semi-permeable membranes 
b. osmosis 
c. hydrostatic pressure differences  
d. water evaporation in leaves  
e. both b and c are correct   

 


