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B.SC VI SEMESTER PAPER I

(Plant Water Relation, Bioenergetics, Growth and Growth Movements)
TWO MARKS QUESTIONS
Plant Water Relations
1. Diffusion                                                                           
2. Imbibition

3. Types of Membranes                                            

4. Types of Solution

5. Diffusion Pressure                                                 

6. Endosmosis

7. Exosmoses                                                           

8. Semi-perméable membrane

9. Selectively permeable membrane.
10. Differentially permeable membrane

11. Hypertonic solution                                            

12. Hypotonic solution

13. Isotonic solution                                                 

14. Plasmolysis 

15. Deplasmolysis                                                    

16. Osmotic pursuer (OP)

17. Turgor Pressure (TP)                                            

18. Wall pressure (WP)
19. Water potential(Ψw)

20. Osmotic potential (Ψs)

21. Pressure potential Ψp)

22. Metric potential (Ψm)

23. DPD                                

24. Solute                                                                 

25. Psi (Ψ)                                                                         

26. Symplast pathway

27. Apoplast pathway                                              

28. Water potential gradient

29. Balsam plant                                                         
30. Ringing experiment

31. Cohesive force                                                  

32. Adhesive force

33. Transpiration                                                      

34. Types of transpiration

35. Stomatal transpiration                                     

36. Guttation

37. Hypostomatic leaf                                

38. Amphistomatic leaf

39. Structure of stomata                                           

40. Structure of Hydathode                                   

41. Stomatal frequency

42. Translocations of solutes                                

43. Vein loading or phloem load                          

44. Micronutrients or Trace elements

45. Macronutrients                                                  

46. Transcelular strands

47. Osmosis                                                          

48. Capillary water

49. Incipient plasmolysis. 
50. Types of soil water.

51. Adhesion
52. Cohesion

53. Imbibition
54. Imbibition pressure

55. Transpiration pull

56. Ascent of sap
57. Active transport

58. Active absorption

59. Passive transport

60. Types of transpiration

61. Hydathode/water stomata
62. Epithem
63. Lenticular transpiration
64. Cuticular transpiration
65. Stomatal transpiration
66. Foliar transpiration
67. Passive absorption
68. Essential elements
69. Non-essential elements
70. Crescograph
71. Chlorosis
72. Vein clearing
73. Necrosis
74. NPK
75. What is water cycle?

76. Define adhesion & cohesion.

77. What is diffusion?

78. What is diffusion pressure (DP)?

79. Define diffusion pressure deficit (DPD)

80. Define Osmosis

81. What is semi permeable membrane?

82. Define osmotic pressure (OP)

83. What is osmotic potential?

84. What is pressure potential?

85. Define water potential

86. Define exosmosis

87. Define endosmosis

88. What is plasmolysis?

89. What is deplasmolysis?

90. What is incipient plasmolysis?

91. Define imbibitions.

92. What is inbibition pressure?

93. What is transpiration pull?

94. Define ascent of sap

95. What is vital theory?

96. What is active transport?

97. List the kinds of transpirations

98. Define guttation

99. What are hydathodes?

100. Distinguish between diffusion and osmosis

101. Differentiate between diffusion and imbibitions

102. Explain the concept of DPD

103. Distinguish between exosmosis and 
endosmosis

104. Differentiate between plasmolysis and 
deplasmolysis.
105. Define root pressure

106. Mention vital theories of ascent of sap

107. What are the physical theories of ascent of sap

108. What is cuticular transpiration?

109. What is lenticular transpiration?

110. What is crescograph?

111. Differentiate between source and sink.

112. Differentiate between active and passive 
absorption.

113. What are micro and macro elements?

114. What are essential and non-essential minerals?

115. Distinguish between apoplast and symplast.

116. What is capillary water?
Bioenergetics
1. What are cell fuels? Give examples

2. What is free energy? Who proposed the concept of it?

3. Mention different types of phosphorylations.

4. Distinguish between exergonic and endergonic reactions.

5. What is chemiosmotic model? Who proposed it?

6. What is substrate -level phosphorylation? Give an example.

Photosynthesis
1. Quantasome 

2. Pigment system

3. Quantum yield  

4. Photon

5. Limiting factor             
6. A T P synthétase

7. Photophosphorylation 

8. Photo réduction

9. Cytochromes  

10. Photolysis of water

11. Photooxidation 

12. R Q

13. Photoperiodism  

14. RubisCO 

15. P E P Carboxylase 

16. C A M

17. Photorespiration  

18. Dehydrogenase            

19. E M P 

20. Van Neil   

21. Cell fuels   

22. Pasteur effect  
23. Emerson 

24. Compensation point

25. Photorespiration 

26. E T S

27. Red drop effect.

28. Photo oxidation

29. Donald Arnon.

30. F. F. Blackman

31. E M P pathway

32. Vernalisation

33. Cell fuels

34. Abscission

35. Pasteur effect

36. Devernalisation

37. Emerson’s enhancement effect

38. Compensation point

39. Photorespiration

40. Bioenergetics

41. Bioenergy/Biomass energy

42. Autotrophs

43. Free energy

44. Free Energy change

45. Substrate Photophosphorylation

46. Oxidative phosphorylation

47. CF0CF1 particle

48. PMF

49. NADH+H+ 

50. FADH+H+
51. Energy transducers

52. Chlorella vulgaris

53. Frets/Intergranal lamellae
54. C55H72O5N4 Mg
55. C55H70O6N4Mg
56. Chlorophyll c
57. Chlorophyll d
58. Chlorophyll e
59. Bacteriochlorophyll
60. Carotenoids
61. Xanthophylls
62. Phycobillins
63. Photoreaction centre
64. LHC
65. Electron carriers
66. PSI
67. PSII
68. OEC/Oxygen evolving complex
69. PGA /Phosphoglyceric acid
70. Action spectrum

71. Absorption spectrum

72. Vont Hoeff’s Law

73. Solarization

74. Carboxylation

75. Reduction

76.  Regeneration of  RuMP

77. C3 cycle

78. C3 plants

79. C4 plants.
80. Mitochondria

81. Chloroplast

82. Matrix

83. Cristae

84. Plasids

85. Grana

86. Stroma

87. Protoplasids

88. Entiplastids

89. Amyloplastids

90. Elaplastids

91. Thylakoids

92. Fret channels

93. Pericondrial space

94. Power house of the cell

95. Chromoplasts
96. Kranz anatomy
97. Dimorphic chloroplasts

98. Define photosynthesis.

99. What is absorption spectrum?

100. What is action spectrum?

101. Write the wave lengths of violet, blue, green and red rays of light.

102. What are photons?

103. Mention different types of pigments of photosynthesis.

104. Write the chemical formula of Chl-a and chl-b.

105. What are photosynthetic units?

106. What are photosystems?

107. Mention the reaction centre of PS-I & PS-II.

108. What is photoionoization of water?

109. What is cyclic photophosphorylation?

110. What is non-cyclic photophosphorylation?

111. What are quantosomes?

112. Mention any two differences between PS-I & PS-II.

113. Distinguish between cyclic and non-cyclic photophosphorylation.

114. What is C3 pathway? Why is it so called?

115. What is C4 pathway? Why is it so called?

116. What is C2 pathway? Why is it so called?

117. What is Kranz anatomy?

118. What is the specialty of CAM plants?

119. What is solarization?

120. Define Balckman Law of limiting factors.

121. What is compensation point?

122. What is inductive resonance?








Respiration
1. Racker’s particle.

2. Aerobic respiration.

3. Anaerobic respiration.

4. Fermentation.

5. Lactic acid fermentation.

6. Alcoholic fermentation.

7. Photorespiration.

8. Respiration quotient (RQ).

9. PMF

10. Pasteur Effect.

11. Citrate synthetase.

12. Racker’s particle.

13. Aerobic respiration.

14. Anaerobic respiration.

15. Fermentation.

16. Lactic acid fermentation.

17. Alcoholic fermentation.

18. Respiration quotient (RQ).

19. PMF

20. Pasteur Effect.

21. Citrate synthetase.

22. Define respiration.

23. What are cell fuels?

24. What is aerobic respiration?

25. What is anaerobic respiration?

26. Define glycolysis.

27. What is EMP pathway.

28. What is TCA cycle?

29. What is ETS cycle?

30. What is oxidative 
phosphorylation?

31. What is fermentation?

32. Mention the types of fermentations.

33. Define RQ.

34. What is Pasteurization?

35. Define Vant Hoff’s Law.
1. Define respiration.

2. What are cell fuels?

3. What is aerobic respiration?

4. What is anaerobic respiration?

5. Define glycolysis.

6. What is EMP pathway?

7. What is TCA cycle?

8. Define Vant Hoff’s Law.

Growth and Growth Hormones.  

1.  Lag phase

2.  Log phase

3. Exponential phase

4. Steady phase

5. Arc auxanometer

6. F.W.Went

7. Apical Dominance

8. Dormancy

9. Abscission layer

10. Parthenocarpic fruits

11. 2,4-D

12. 2,4,5-T

13. Bakanae

14. Foolish seedling

15.  Morphogenesis
16. Senescence

17. Richmond and Lang effect

18. Anti-gibberllin

19. Define growth

20. Mention the regions of growth

21. Mention the phases of growth.

22. What is sigmoid curve?

23. What is grand period of growth?

24. Why the growth curve is called as sigmoid 
curve?

25. What are the vital processes involved 
during growth?

26. What are day neutral plants?

27. What are long day plants?

28. What are short day plants?

29. What are phytohormones?

30. Which is the natural hormone?

31. What are synthetic hormones?

32. What is “Bakanae disease”?

33. Mention any four physiological effects of 
Auxins.

34. What is parthenocarpy?

35. Which is the gaseous hormone?

36. What are autonomic movements?

37. What are induced movements?

Photoperiodism and Vernalization

1. Photoperiod
2. Short day plants

3. Long day plants

4. Day neutral plants

5. Ambi-photoperiodic plants

6. Photoperiodic induction

7. Vernalization

8. Devernalization

Define photoperiodism.

Define vernalization.

What is devernalization?

Plant movement

1. Locomotion

2. Curvature

3. Growth movement

4. Variation movement

5. Spontaneous movement

6. Autonomic movement

7. Tactic  movement

8.  Tropic movement

9. Nastic movement

10. Cyclosis

11. Ciliary  movement

12. Phototactic  movement

13. Chemotactic movement

14. Nasty movement

15. Hyponasty

16. Epinasty 

17. Nutational movement

18. Phototropism

19. Positively phototropism

20. Negatively phototropism

21. Geotropism

22. Clinostat

23. Hydrotropism

24. Thigmotropism

25. Chemotropism

26. Nyctinastic movement

27. Seismonastic

FIVE MARKS QUESTION
Plant Water Relations

1. Explain the properties of water.
2. Explain the significance of water in plant life.

3. Explain the types of solutions.
4. Write the significance of osmosis.

5. Explain types of osmosis.
6. Explain the expression of DPD= OP – TP.

7. Explain the expression of  Ψw= Ψs + Ψp +Ψm.

8. Explain how the living cells act as osmoscope.

9. What is water potential? Explain (its components) relation between components of water potential.
10. Define osmosis. Explain an experiment to demonstrate the process of osmosis.
11. Explain  various osmotic relations in plant cells.

12. Explain the Active absorption of water.
13. Explain the osmotic theory of active water absorption.
14. Explain Non osmotic theory of active water absorption.
15. Explain the passive absorption of water.
16. Explain the structure of stomata with a neat labeled diagram.
17. Explain the structure of hydathode with neat labeled diagram.
18. Write a note on microelements and their role (Manganese).
19. Write a note on role of any two of the following.
     a) Nitrogen          b) Phosphorus      c. Manganese          d) Potassium.
20. Write a note on deficiency symptoms of  any two of the following:
     a) Manganese b) Nitrogen     c)  Phosphorous   d)  Magnésium  e) Potassium
21. What are major elements? Explain the role of any two major elements.            

22. Explain the transpiration pull theory of ascent of sap or cohesion – Tension theory.

23. Explain Merits and demerits of Transpiration pull theory. 

24. Explain root pressure theory.
25. Explain Stewards starch hypothesis theory.
26. Explain potassium ion transport theory.
27. Explain the external factors affecting transpiration.
28. ‘Transpiration is a necessary evil’.  Discuss.
29. Explain Munch’s mass flow hypothesis.
30. Explain Transcellular hypothesis.
31. Explain carrier concept theory. 

32. Explain protoplasmic streaming hypothesis.

33. Explain the process of opening and closing of stomata.
34. Explain various external factors affecting the rate of transpiration.

35. Explain various internal factors affecting the rate of transpiration.
36. Enumerate the differences between transpiration and guttation.

37. With the help of neat labeled diagram explain the structure of hydathode.

38. Significance of transpiration.

Bioenergetics
1. Describe the concept of free energy.

2. Write a note on ATP.

3. Write a note on Phosphorylation.

4. Describe chemiosmotic hypothesis of ATP synthesis.

5. What is Phosphorylation? Briefly explain the types with suitable examples.

6. What are the reduced compounds as stored source of energy? Mention examples.
7. What are ATP molecules? Explain their structure and synthesis.

8. What is chemiosmotic model? How it explains ATP synthesis. 

9. Explain the three different ways of ATP synthesis.

Photosynthesis
1. Define photosynthesis and explain the significances.

2. Describe the Ultra structure of chloroplast.

3. Write a note on photosynthetic pigments.

4. Explain the role of photosynthetic pigments in photosynthesis.

5. Explain the components and functions of photo systems.

6. Write the differences between photo system I and II.

7. Describe cyclic photophosphorylation.

8. Describe non- cyclic photophosphorylation.

9. Explain the photolysis of water or photoionisation of water.

10. Write the differences between light reaction and dark reaction.

11. What are C4 plants and explain the kranz anatomy.

12. Explain the mechanism of C4 pathway or hatch-slack pathway.

13. What are the advantages of C4 pathway?

14. What is CAM pathway? Explain the advantages of CAM pathway.

15. State the law limiting factor with a suitable example.

16. What are the significances of photosynthesis?
17. Describe the structure of chloroplast.

18. Describe the structure of Mitochondria.
19. What are the functions of mitochondria?

20. What are the functions of chloroplast?

Cellular Respiration
1. Define respiration and explain the types in brief.

2. What are cell fuels? Mention the examples.

3. Describe the ultra structure of mitochondrion.

4. What are the net products of Glycolysis and Kreb’s cycle?

5. What is anaerobic respiration? Explain the types in brief.

6. Mention the four complexes involved in Electron transport pathway of cellular respiration.

7. Describe the balance sheet of aerobic respiration with reference to glucose as respiratory substrate.

8. Write the differences between photosynthesis and cellular respiration.

9. What is RQ? Mention the standard RQ of any three cell fuels.

10. Describe the internal factors affecting the cellular respiration.

Nitrogen Assimilation
1. Explain Nitrogen Cycle

2. Explain Symbiotic N2 fixations

3. Explain Asymbiotic N2 fixation.

4. Write a note on root nodules

5. Write a note on ammonification

6. Write a note on nitrification

7. Write a note on denitrification
8. Give an account of nitrogen metabolism in plants

Plant Movement
1. Explain any 2 paratonic growth movements.

2. Explain any 2 nastic movements.
3. Explain any 2 tropic movements.
4. Explain any 2 variation movements.
5. Explain any 2 locomotion growth movements.
6. Explain any 2 tropism movements.
7. Explain any 2 autonomic growth movements.
8. Explain any 2 curvature movements.
Growth and Growth Hormones.
1. What is sigmoid curve? Explain in detail.
2. Explain any 5 practical applications of Auxins.
3. Explain any 5 practical application of Gibberllin.
4. Explain any 5 practical application of Ethylene.
5. Explain any 5 practical application of Abscisic acid.
6. Explain any 5 practical applications of Cytokinins.

7. Explain any physiological role of Auxins.
8. Explain any physiological role of Gibberllin.
9. Explain any physiological role of Ethylene.
10. Explain any physiological role of Abscisic acid.
11. Explain any 5 physiological roles of Cytokinins.

12. Give action of the following  i)IAA  ii) GA3 iii)Kinetin  iv)ABA 

13. Describe the role of auxin in i)apical dominance ii) induction of parthenocarpy iii) abscission   of leaves and fruits.

14. Discuss  a) auxin elongation  b) ethylene in fruit ripening c) leaf senescence

Photoperiodism and Vernalization
1. Classify the plants based on the requirement of Light duration.

2. Describe Vernalization.

3. Write an assay on photoperiodism  

4. Write an assay on Vernalization 
5. Write note on long day plants

6. Write note on short day plants

7. Write note on day neutral plants  

TEN MARKS QUESTIONS 
Plant Water Relations
1. Explain the properties of water.
2. Explain the plasmolysis and deplasmolysis.
3. Explain Endosmosis and Exosomosis with an example.

4.  Define water potential. Explain its components.
5. Explain symplast and apoplast pathway.
6. Explain in detail the mechanism of absorption of water. 

7. Explain the K+  transport theory / K+ /H+ ATPase pump theory  . 

8. With the help of neat labeled diagram explain path of water from root hair to leaves.

9. Explain Transpiration pull theory or Cohesion -Tension theory and mention its merits.

10. Explain Steward’s Starch Hydrolysis theory.
11. Explain potassium ion transport theory.
12. Explain factors influencing the rate of transpiration. 

13. Transpiration is an unavoidable evil. Discuss and justify.
14. Explain Munch Mass Flow Hypothesis and mention the merits and demerits

15. Explain Deficieny symptoms of 1) Nitrogen 2) Phosphorous 3) Potassium 4) Manganese  5) 
Magnesium.

16. Explain carrier concept theory to show uptake of mineral nutrition.

17. Explain the mechanism of translocation.

18. With the help of any two experiments prove that phloem is the path of translocation.
19. Give a detailed account of concept of water potential and add a note on its components.

20. With help of a neat labeled diagram trace the path of water movement from root hairs to leaves.

21. Explain in detail the mechanism of absorption of water.

22. Explain in detail the starch hydrolysis theory of opening and closing of stoma.

23.  Explain active K+ theory of opening and closing of stoma.

24.  “Transpiration is an Unavoidable evil” justify the statement.

25.  Explain the mechanism of translocation of organic solutes.

26. With the help of any two experiment prove that phloem is the path of conduction of food.

27. Explain the mechanisms of carrier concept of ion exchange with suitable illustrations.

28. Explain the mechanism of stomatal transpiration.

29. List out deficiency symptoms of N, P & K.

30. List out deficiency symptoms of K, Mg & Mn.

Photosynthesis
1. Describe the Non-cyclic photophosphorylation.

2. Explain the light reaction.

3. Explain the Dark reaction or C3 cycle.

4. Explain the external factors affecting the rate of photosynthesis.

5. Describe C4 pathway.

6. Describe C2 cycle or photorespiration.

7. Write the differences between photosynthesis and respiration.
8. With schematic representation explain non-cyclic photphosphorylation.

9. Explain Clvin cycle in detail.

10. What is C2 cycle? Explain in detail.

11.  What is dark reaction? Explain the steps involved.
12. Give an account of photochemical phase or dark reaction of photosynthesis.
13. With schematic representation explain non-cyclic photphosphorylation.

14. Explain Calvin cycle in detail.

15. What is C2 cycle? Explain in detail.

16.  What is dark reaction? Explain the steps involved in dail.

17. Give an account of photochemical phase or dark reaction of photosynthesis.
18. Describe the mitochondria with neat labeled diagram.
19. Describe the Chloroplast with neat labeled diagram.
20. Write a detail note on different reactions taking place in mitochondria.

21. What are the plastids? Describe the structure of chloroplast with neat labeled diagram. Mention their functions.
Respiration
22. Describe glycolysis.

23. Describe the Kreb’s cycle.

24. Describe the Electron transport pathway in cellular respiration.

25. Describe CAM pathway.

26. Explain the balance sheet of Cellular respiration.

27. What is RQ? Describe the RQ of cell fuels you have studied.
28. Explain in detail the steps involved in Glycolysis.

29. Explain in detail the steps involved in Krebs cycle.

30. What is RQ? Explain in detail how RQ varies with the substrates.
31. Explain in detail the steps involved in Glycolysis.

32. Explain in detail the steps involved in Krebs cycle.

33. What is RQ? Explain in detail how RQ varies with the substrates.

Growth and Plant Movements
1. Describe N2 fixation in asymbiotic and  symbiotic association.

2. What are growth regulators? Explain in detail Auxin.
3. What are phytohormones? Explain in detail Gibberllins.

4. What are growth regulators? Explain in detail cytokinins.
5. What are growth regulators? Explain in detail ethylene.
6. What are growth regulators? Explain in detail Abscisic acid.
7. What is photoperiodism? Explain types in detail

8. What is vernalization? Explain in detail

9. Explain paratonic growth movements?

10. What are nastic movements? Explain nastic movements you have studied.

11. What are Auxins? Explain in detail about the types and practical applications of Auxins.
12. What are Gibberellins? Explain the history and practical applications of Gibberellins.
13. Explain sigmoid curve with reference to different phases of gowth.
14. What is photoperiodism? Explain the classification of plants on the basis of photoperiodism.
15. What are tropic movements? Explain different types of tropic movements.
16. What are nastic movements? Explain different types of nastic movements.

