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Time : 3 hrs 15 min Max. Marks : 70

Instructions :
 (1) This question paper consists of four Parts–A, B, C and D. Part – D consists of two Sections– Section – I and Section 

– II. Part A contains 10 questions of one mark each. Part B is of 8 questions of two marks each. Part C is of 8 questions 
of three marks each. Part D, Section I is of 6 questions of five marks each and Part- D Section II is of 5 questions of five 
marks each.

 (2) All the parts are compulsory.
 (3) Draw diagrams wherever necessary. Unlabelled diagrams or illustration do not attract any marks.

PART - A

I. Answer the following questions in one word or one sentence each : 10 × 1 = 10
 1. What is biodiversity ?
 2. Where do you find pneumatophores ?
 3. Write the scientific name of Mango.
 4. Where do you find motor cells ?
 5. In which stage of cell cycle DNA replication occurs ?
 6. Define imbibition.
 7. What is Nitrogen Fixation ?
 8. Name any one muscle protein.
 9. Mention the type of movement that macrophage exhibit.
 10. Define reflex action.

PART - B

II. Answer any fIVE of the following questions in 3 to 5 sentences each wherever applicable. 5 × 2 = 10
 11. What is Binomial Nomenclature ? Who proposed it ?
 12. Name the fungal and algal components of lichens.
 13. Mention two types of body forms exhibited by coelenterata.
 14. Earthworms are called "Farmer's friend". Justify it.
 15. Differentiate tendons from ligaments.
 16. Name the two types of lymphocytes responsible for immunity.
 17. Write a note on coronary artery diseases.
 18. What is osteoporosis ? What is the cause for it.

PART - C

III. Answer any fIVE of the following questions in 40 to 80 words each wherever applicable. 5 × 3 = 15
 19. Mention any three salient features of class mammalian.
 20. What is placentation ? Mention any two types.
 21. Write any three differences between prokaryotes and eukaryotes.
 22. Mention the significance of meiosis.
 23. Explain the carbohydrate digestion in small intestine.
 24. Define the following :
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  (a) Tidal volume
  (b) Residual volume

  (c) Vital capacity

 25. What are uricotelic animals ? Give two examples.

 26. What is meristem ? Mention the types based on position ?

PART - D

SECTION-I

IV. Answer any fOUR of the following questions in about 200 to 250 words each wherever applicable. 4 × 5 = 20

 27. Write the salient features of Kingdom mycota with two examples.

 28. Give the functions of the following :

  (a) Adipocytes

  (b) Macrophages

  (c) Fibroblasts

  (d) Plasma cells

  (e) Mast cells

 29. Describe fluid mosaic model of plasma membrane.

 30. Describe any five classes of enzymes and type of reaction they catalyse.

 31. Draw a labelled diagram of stomata and describe the structure.

 32. Explain the process involved in root nodule formation.

SECTION-II

V. Answer any thREE of the following questions in 200 to 250 words each wherever applicable. 3 × 5 = 15

 33. Explain the steps involved in glycolysis.

 34. (a) Write any two differences between long day and short day plants.

  (b) Mention the role of Auxins in plants.

 35. Draw a labelled diagram of sagittal section of the human brain.

 36. Write the schematic representation of hormonal action.

 37. Explain any five factors, which affect the rate of photosynthesis.

qq
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SOLUtIOnS
As Per Scheme of Valuation 

(Issued by Department of PUE, Karnataka)

PART - A

 1. The number and types of organisms present on the earth. 1

 2. Rhizophora.  1

 3. Mangifera indica.  1

 4. In the upper epidermis of monocot leaves.  1

 5. Interphase (S-phase)  1

 6. Absorption of water by hydrophilic colloidal substance accompanied with their swelling. 1

 7. It is a process of conversion of Nitrogen into Ammonia. 1

 8. Actin/myosin.  1

 9. Amoeboid movement.  1

 10. It is an involuntary action brought about by the spinal cord when receptors are stimulated. 1

PART - B

 11. It is the scientific method of naming of living organisms by using two Greek/Latin words.

  Carolus Linnaeus.  1 + 1

 12. Mycobiont and Phycobiont respectively.  2

 13. Medusa and polyp.  2

 14. Because :

  (a) They make the soil fertile by adding worm castings/fecal matter. 1

  (b) They make the soil porous because of which aeration and penetration of root occurs (or any other supportive 
points).  1

 15. 

tendons Ligaments

It connects muscle to bone. It connects bone to bone.

     2
 16. B-lymphocytes and T-lymphocytes.  2

  17. It is the narrowing/blockage of coronary artery due to the deposition of calcium, fats, fibrous tissue etc. due to 
which wall of the heart will be deprived of oxygen.  2

 18. It is a age related disorder characterised by decreased bone masses and increased chances of fractures.

  Cause : Due to decreased levels of oestrogen and calcium. 2

PART - C

 19. (a) They are homothermous.

  (b) They are characterised by the presence of variety of skin glands.

  (c) They are covered by hairs which prevent heat loss.

  (d) Most of them are viviparous and very few oviparous.

  (e) They have four chambered heart. (Any 3 points should be written). 3

 20. It is the mode of arrangement of ovules in the ovary. Types are : 1

  (1) Marginal placentation.

  (2) Axile placentation.

  (3) Parietal  Placentation.

  (4) Basal placentation.  (Any two) 2
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 21.   

Prokaryotes Eukaryotes

(1) They have incipient nucleus. They have prominent nucleus.

(2) Smaller and multiply rapidly. Larger and multiply slowly.

(3) They lack nuclear membrane. They have nuclear membrane

(4) Membranous organelles are absent. Membranous organelles are present.

    (Any three) 1 + 1 + 1
 22. (1) It helps in sexual reproduction by producing gametes.
  (2) It maintains constant chromosomal number in generations.
  (3) It increases genetic variability in the process of evolution. 1 + 1 + 1

 23. Here the role of lactase, maltase and sucrase has to be mentioned and the role of Amylopsin has to be mentioned.
      [Scheme of Valuation, 2019] 3

Detailed Answer :
  Digestion of carbohydrate in the small intestine : Carbohydrate-digestion is resumed in the small intestine. 

Here, the food gets mixed with the bile, pancreatic juice and the intestinal juice.  Bile has no enzymes so has no 
chemical action on carbohydrates.

 (a) Action of pancreatic juice: Pancreatic juice contains the pancreatic amylase (Amylopsin) that hydrolyses the 
polysaccharides into disaccharides. 

  Starch Amylopsin →  Maltose + isomaltose + limit dextrins

  (b) Action of intestinal juice: The intestinal juice (pH 8.3) contains a variety of enzymes, which hydrolyse the specific 
oligosaccharides into their monosaccharide. For e.g.: 

  (i) Maltase digests maltose into glucose.

   Maltose Maltase� ����  Glucose

  (ii) Sucrose digests sucrose into glucose and fructose. 

   Sucrose Sucrase →  Glucose + Fructose

  (iii) Lactase digests sucrose into glucose and glucose. 

   Lactose Lactase →  Glucose + Galactose

  These disaccharidases help in the digestion of disaccharides. The digestion of carbohydrates is completed in the 
small intestine.

 24. (a) tidal Volume : Volume of air inspired / expired during normal breathing.
  (b) Residual Volume : Volume of air remaining in the lungs even after forceful expiration.
  (c) Vital capacity : A maximum volume of air a person can breath after forced expiration. 1 + 1 + 1
 25. Animals which excrete nitrogenous metabolic wastes in the form of uric acid. E.g., Birds, insects, reptiles. 1 + 2
 26. It is a group of actively dividing cells located in growing regions of the plant body like root tip and stem tip.
  types : (i) Apical meristem
             (ii) Intercalary meristem
          (iii) Lateral meristem   1 + 1 + 1

PART - D

SECTION-I
 27. Most fungi are heterotrophic and absorb soluble organic matter from dead substrate and hence are called 

saprophytes. Those that depend on living plants and animals are called parasites. They can also live as symbionts.
  Reproduction in fungi can take place by vegetative means by : Fragmentation, fission and budding.
  Asexual reproduction is by spores called conidia, or sporangiospore or zoospores.
  Sexual reproduction is by oospores, ascospore and basidiospore. The various spores are produced in distinct 

structures called fruiting bodies. The sexual cycle involves plasmogamy  and karyogamy.
  E.g., Mucor, Aspergillus, Agaricus.  5
 28. (a) They store fat.  1
  (b) They are phagocytic in function.  1
  (c) They produce fibers.  1
  (d) They produce antibodies for immunity.  1
  (e) They secrete heparin which prevent blood clotting. 1
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 29. Diagram  2
  Explanation  [Scheme of Valuation, 2019] 3

Detailed Answer :
  The Fluid Mosaic Model of plasma membrane was proposed by Singer and Nicholson. According to it, the cell 

membrane is composed of lipid bilayer of phospholipids molecules into which variety of globular proteins are 
embedded. 

  (i) Lipid Bilayer : 
   l The lipid is a phospholipid and each molecule has a polar "head" region and a nonpolar "tail" region.
   l The head portion is hydrophobic ("water fearing") and the tail portion is hydrophilic ("water loving").
   l When such molecules are surrounded by water, they align in a characteristic 2-layered sheet with the 

heads pointed outward and the tails pointed inward and water excluded from the middle - lipid bilayer.
   l The quasi nature of lipids enables the lateral movement of proteins within the bilayers.
  (ii) Proteins : Protein molecules are embedded in the lipid bilayer that forms passage ways for materials. This 

gives the membrane a mosaic look. Some are embedded in the outer surface, inner surface, and some extend 
all the way from one side to another. Peripheral proteins or extrinsic proteins are present on the outer and 
inner surface of lipid bilayer while integral proteins or intrinsic proteins are embedded inside lipid bilayer 
partially or wholly. These proteins often recognize specific materials and allow them to pass through the 
membrane or they transport them across. This is why plasma membrane is called selectively permeable 
membrane.

Phospholipid

Channel
protein

Carrier
protein

glycoprotein

Chlolesterol

Integral proteins
Peripheral

protein Phosphate head
( )polar/hydrophilic

fatty acid tails
( )non-polar/hydrophobic

 1 + 1 + 1 + 1 + 1

 30. Any five types of enzymes with their functions should be mentioned. [Scheme of Valuation, 2019] 5

Detailed Answer :
  Enzymes are classified into six classes based on the reactions they catalyse. 
  (i) Oxido-reductases / Dehydrogenases : These enzymes catalyse the oxidation or reduction between two 

substrates, S and S’.
   S reduced + S’ oxidized ® S oxidized + S’ reduced
   E.g. cytochrome oxidase, succinate dehydrogenase, nitrate reductase.
  (ii) transferases : These enzymes catalyse the transfer of a group (other than hydrogen) from one substrate to 

another. E.g. Glutamate –pyruvate transaminase transfers amino group from glutamate to pyruvate during 
synthesis of alanine.

  (iii) hydrolases : These enzymes catalyse the breakdown of larger molecules into smaller molecules with the 
addition of water. E.g. Amylase (hydrolysis starch), Sucrase, Lactase, etc

  (iv) Lyases : These enzymes catalyse removal of groups by mechanisms other than hydrolysis leaving double 
bonds. E.g. Histidine decarboxylase breaks histidine to histamine and CO2.

  (v) Isomerases : These enzymes catalyse the arrangement of atoms in a molecule to form its isomer. E.g. Glucose 
6-Phosphate to Fructose 6-phosphate

  (vi) Ligases : These enzymes catalyse the covalent bonding between two substrates to form larger molecules. E.g. 
pyruvate carboxylase. It combines pyruvic acid with CO2 to form oxaloacetic acid. 1 + 1 + 1 + 1 + 1
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 31. Diagram of stomata with
  Labellings  2
  Explanation  [Scheme of Valuation, 2019] 3

Detailed Answer :
  Structure of stomata : At places the epidermis is not continuous and bears minute pores called stomata. Stomata 

consist of an opening called stomatal opening which is surrounded by two specialized kidney-shaped cells called 
guard cells. Guard cells are specialized epidermal cells. 

  The guard cells possess chloroplasts and regulate the opening and closing of stomata. Sometimes, a few epidermal 
cells, in the vicinity of the guard cells become specialized in their shape and size and are known as subsidiary 
cells. 

  The stomatal aperture, guard cells and the surrounding subsidiary cells are together called stomatal apparatus.
Guard Cells

Stomatal Aperture

Inner WallOuter Wall

Epidermal Cells

Chloroplasts
Stomata

 32. Nodule formation involves a sequence of multiple interactions between Rhizobium and roots of the host plant. 
Principle stages in the nodule formation are summarized as follows : Rhizobia multiply and colonise the 
surroundings of roots and get attached to epidermal and root hair cells. The root hairs curl and the bacteria 
invade the root hair. An infection thread is produced carrying the bacteria into the cortex of the root where they 
initiate the nodule formation in the cortex of the root. Then the bacteria are released from the thread into the cells 
which leads to the differentiation of specialised nitrogen fixing cells. The nodule thus formed, establishes a direct 
vascular connection with the host for exchange of nutrients. 5

SECTION- II

 33. Only steps should be explained schematic representation is not required. [Scheme of Valuation, 2019] 5

Detailed Answer :
 l Glycolysis is the process of breakdown of glucose molecule to pyruvic acid. It takes place outside the mitochondria, 

in the cytoplasm.
 l One molecule of glucose (Hexose sugar) ultimately produces two molecules of pyruvic acid through glycolysis.
 l Glucose and fructose are phosphorylated to give rise to glucose-6-phosphate, catalyzed by hexokinase.
 l This phosphorylated form of glucose is then isomerized to produce fructose-6-phosphate.
 l ATP utilized at two steps: 
   First in the conversion of glucose into glucose-6-phosphate
   Second in fructose-6-phosphate → fructose 1, 6-diphosphate.
 l The fructose-1, 6-diphosphate is split into dihydroxyacetone phosphate and 3-phosphoglyceraldehyde (DPGA).
 l In one step where NADH + H+ is formed form NAD+; this is when 3-phosphogleceraldehyde (PGAL) is 

converted into 1, 3-bisphophoglyceric acid (DPGA).
 l The conversion of 1, 3-bisphophoglyceric acid into 3-phosphoglyceric acid is also an energy yielding process; this 

energy is trapped by the formation of ATP.
 l Another ATP synthesized when phosphoenolpyruvate is converted into pyruvic acid.
 l During this process 4 molecules of ATP are produced while 2 molecules of ATP are utilized. Thus net gain of ATP 

is of 2 molecules.

 34. (a) Long day plants  : They flowers when the duration of day is more.
   E.g., Marigold, Chrysanthemum.
   Short day plants : They produce flowers when the duration of day is less.
   E.g., Radish, beans.  2
  (b) Role of auxins.
   Any three roles must be high lighted  [Scheme of Valuation, 2019] 3
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Detailed Answer :
  (a) Difference between short day and long day plants :

Short Day Plant  Long Day Plant

These are plants which require less exposure to 
light for a period less than the critical duration.

These are plants which require the exposure to 
light for a period exceeding a well defined critical 
duration.

If night is interrupted, there is no flowering. It night is interrupted, then no such effect on 
flowering.

E.g. Radish and beans. E.g. Marigold and Chrysanthemum

  (b) Role of Auxin :
   (i) They control plant cell growth.
   (ii) It promotes rooting in stem cutting.
   (iii) They control division in the vascular cambium and xylem differentiation.
   (iv) It promotes flowering.
   (v) Inhibits fruit and leaf drop at early stages.
   (vi) Promote abscission of older mature leaves and fruits.
   (vii) It causes the phenomenon of apical dominance. Apical dominance is the phenomenon whereby the 

growing apical bud inhibits the growth of lateral bud. (Any three) 

 35. Ten labellings with diagram; each labellings carries ½ marks. [Scheme of Valuation, 2019] (½ marks) 5

Detailed Answer :
   Saggital section of the human brain :

Cerebrum

Cranium (skull)

Corpus callosum

Mid-brain

Spinal cord

Pons
Medulla
Cerebellum

Hypothalamus

Pituitary gland

Hind-brain

Fore-Brain

 36.

   

Hormone [eg.FSH]

Response 1

(Generation of second messenger)
[cyclic AMP or Ca ]++

Biochemical responses

Physiological responses [E.g. Ovarian growth]

Protein hormone  2
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Hormone
(E.g.estrogen)

Hormone
receptor
complex

Nucleus

Genome

m-RNA

Proteins

Physiological responses
[Tissue growth and
differentiation]

Steroid hormone  3

 37.  Temperature, water, carbon dioxide, oxygen, sunlight, the role of three factors should be explained. 
     [Scheme of Valuation, 2019] 5

Detailed Answer :

  Factors affecting photosynthesis are :

  (i) Light intensity : Light is the limiting factor for photosynthesis. Leaves get lesser light for photosynthesis 

when they are in shade. Therefore, the leaves or plants in shade perform lesser photosynthesis as compared 

to leaves or plants kept in sunlight.

  (ii) Carbon dioxide concentration : Sometimes photosynthesis is limited by the concentration of carbon dioxide 

in the air. Even if there is plenty of light, a plant cannot photosynthesise if there is insufficient carbon dioxide.

  (iii) temperature : High temperature denatures enzymes of biosynthetic phase and low temperature inactivates.

  (iv) Availability of water : Less water leads to-water stress, stoma closes, less carbon dioxide, reduce leaf expansion 

and less photosynthetic area 

  (v) Amount of chlorophyll : The leaves or plants in shade perform lesser photosynthesis as compared to leaves 

or plants kept in sunlight. In order to increase the rate of photosynthesis, the leaves present in shade have 

more chlorophyll pigments. This increase in chlorophyll content increases the amount of light absorbed by 

the leaves, which in turn increases the rate of photosynthesis. Therefore, leaves or plants in shade are greener 

than the leaves or plants kept in sun.

qq
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Instructions :
 (1) This question paper consists of four Parts–A, B, C and D. Part – D consists of two Sections– Section – I and Section – 

II.
 (2) All the parts are compulsory.
 (3) Draw diagrams wherever necessary. Unlabelled diagrams or illustration do not attract any marks.

PART - A

I. Answer the following questions in one word or one sentence each : 10 × 1 = 10
 1. Define species.
 2. What is hypogynous flower ?
 3. Who proposed 'fluid mosaic model' of plasma membrane ?
 4. What is mycorrhiza ?
 5. Mention any two nitrifying bacteria.
 6. What is Asthma ?
 7. Which part of the brain contains corpora quadrigemina ?
 8. How trichomes are helpful to plants ?
 9. At the end of meiosis how many haploid cells are formed ?
 10. What is resting potential ?

PART - B

II. Answer any FIVE of the following questions in 3 to 5 sentences each wherever applicable. 5 × 2 = 10
 11. What are lichens ? Mention its components.
 12. List any four physiological effects of Auxins.
 13. Write the role of pepsin and rennin in the stomach.
 14. Mention the proteins found in thick and thin filaments of myofibrils.
 15. Differentiate between exocrine and endocrine glands.
 16. Write any four salient features of phylum Ctenophora.
 17. Mention the factors which help in binding of O2 with haemoglobin.
 18. Classify chromosomes based on the position of centromere.

PART - C

III. Answer any FIVE of the following questions in 40 to 80 words each wherever applicable. 5 × 3 = 15
 19. Assign the following plants to their respective families.
  (a) Groundnut (b) Tomato (c) Onion
 20. Write the events of Telophase of mitosis.
 21. Write any three uses of ethylene.
 22. Briefly explain the process of coagulation of blood.
 23. Mention and explain any three taxonomical aids.
 24. Dicot root do not posses cambium, yet it shows secondary growth. Comment on.
 25. Bile juice, enterokinase and HCl are essential for digestion. Give reasons.
 26. Why transmission of impulse across an electrical synapse is always faster ?
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PART - D

SECTION-I

IV. Answer any FOUR of the following questions in about 200 to 250 words each wherever applicable. 4 × 5 = 20
 27. Give an account of sporophytic generation in Pteridophytes.
 28. Explain the structure of chloroplast with a diagram.
 29. Describe the funtions of any five essential nutrient elements in the plant cells.
 30. Sketch and label the L.S. of human kidney.
 31. What are proteins ? Describe the four levels of protein structure.
 32. Differentiate between Chondrichthyes and Osteichthyes.

SECTION-II

V. Answer any THREE of the following questions in 200 to 250 words each wherever applicable. 3 × 5 = 15
 33. Explain apoplast movement of water.
 34. State Blackman's Law of Limiting Factors' and explain the four factors affecting photosynthesis.
 35. Draw a neat labelled diagram of alimentary canal of Cockroach.
 36. Give the schematic representation of citric acid cycle.
 37. Write one function each of the following hormones :
  (a) TSH (b) ACTH (c) ADH (d) PTH (e) Progesterone.

qq
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SOLUTIONS
As Per Scheme of Valuation 

(Issued by Department of PUE, Karnataka)

PART - A

 1. A group of individual organisms with fundamental similarities. 1
 2. The gynoecium occupies the highest position while the other parts are situated below it. 1
 3. Singer and Nicolson.  1
 4. Symbiotic association of a fungus with a root system. 1
 5. Nitrosomonas, Nitrococcus, Nitrobacter.  (Any two) 1
 6. Difficulty in breathing causing wheezing due to inflammation of bronchi and bronchioles. 1
 7. Mid brain.  1
 8. Prevent water loss due to transpiration.  1
 9. 4 (four).  1
 10. The electrical potential difference across the resting plasma membrane of neuron. 1

PART - B

 11. Symbiotic association between algae and fungi.  1
  Phycobiont and Mycobiont   (½ each) 1
 12. (i) Initiate rooting in stem cuttings.
  (ii) Promote flowering in pineapples.
  (iii) Prevent fruit and leaf drop at early stages.
  (iv) Promote abscission of older mature leaves and fruits.
  (v) Apical dominance.
  (vi) Induce parthenocarpy in tomatoes.
  (vii) Selective weedicide.
  (viii) Helps in cell division and control xylem differentiation. (Any four) ½ × 4

 13. Proteins Pepsin →→  proteoses and peptones.  1
  Rennin - Digestion of milk proteins.  1
 14. Actin, Myosin, Tropomyosin and Troponin.  (½ mark each) 2
 15. 

Exocrine gland Endocrine gland

(i) Release their products through ducts or 
tubes.

Secrete their products directly into the fluid 
bathing the gland.

(ii) They secrete mucus, saliva, earwax, oil, 
milk, digestive enzymes etc.

They secrete hormones.

     (1 mark each) 1 + 1
 16. (i) Exclusively marine, radial symmetry, diploblastic with tissue level of organisation.
  (ii) Body bears 8 external rows of ciliated comb plates for locomotion.
  (iii) Digestion both extra and intracellular.
  (iv) Bioluminiscence is well marked.
  (v) Sexes separate, only sexual reproduction.  (Any four) 2
  17. PO2, PCO2, H+ion concentration, Temperature.  ½ × 4 = 2
 18. (i) Metacentric (ii) Sub-metacentric
  (iii) Acrocentric (iv) Telocentric ½ × 4 = 2

PART - C

 19.  Plant  Family
  (a) Groundnut — Fabaceae 1
  (b) Tomato — Solanaceae 1
  (c) Onion — Liliaceae 1
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 20. (i) Chromosomes cluster at opposite spindle poles  and their identity is lost as discrete elements.
  (ii) Nuclear envelope assembles around the chromosome cluster.
  (iii) Nucleolus, golgi complex and ER reforms.  1 + 1 + 1
 21. (i) Initiate flowering in mango.
  (ii) Initiate flowering and for synchronising fruit set in pineapples.
  (iii) Hasten fruit ripening in tomatoes and apples.
  (iv) Accelerate abscission in flower and fruits.
  (v) Promote female flowers in cucumbers.  (Any 3) 1 + 1 + 1
 22. (a) An injury stimulates the platelets to release certain factors.
  (b) These factors activate the enzyme complex, Thrombokinase, which activate inactive prothrombin to active 

Thrombin.
  (c) Thrombins in turn convert inactive fibrinogen to fibrin threads in which dead and damaged formed elements 

of blood are trapped and form the clot.
   Ca++ play important role in clotting.  (1 mark for each) 3

 23. (i) Herbarium (ii) Botanical Gardens
  (iii) Museum (iv) Zoological parks
  (v) Key    (Mentioning and explaining any  3) 3
       [Scheme of Valuation, 2019]

Detailed Answer :
  (i) Herbarium
   l It is a store house (repository) of collected plant specimens that are dried, pressed and preserved on 

sheets and are arranged according to universally accepted classification.
   l The herbarium sheets are labelled with information about date and place of collection, English, local and 

botanical names, family, collector’s name, etc.
  (ii) Botanical gardens
   l These are specialized gardens having collections of living plants for reference and identification 

purposes.
   l Each plant is labelled with its botanical name and family.
  (iii) Museum
   l Museum is a collection of preserved plants and animals for study and reference
   l A museum contains Specimens preserved in preservative solutions in containers or jars.
   l Plant and animal specimens preserved as dry specimens.
   l Insects preserved in insect boxes after collecting, killing and pinning.
   l Stuffed larger animals like birds and mammals are also preserved.
   l It also has collections of animal skeletons.
 24. (i) In dicot root, the vascular cambium is completely secondary in origin.
  (ii) The cambium originates from the tissues below the phloem and a portion of pericycle tissue above the 

protoxylem forming a complete continuous wavy ring.
  (iii) This ring later becomes circular and gives rise to secondary xylem inside and secondary phloem outside. 3
 25. (a) Bile juice — Emulsification of fat
  (b) Enterokinase — Activate Trypsinogen to Trypsin.
  (c) HCl — Provide acidic pH optimal for pepsin. 3
 26. (i) At electrical synapse, the membranes of pre- and post-synaptic neurons are in very close proximity.
  (ii) Electrical current can flow directly from one neuron into the other across these synapses.
  (iii) Transmission of an impulse across electrical synapse is very similar to impulse conduction along a single 

axon.  3

PART - D

SECTION-I
 27. (a) The sporophyte is differentiated into true root, stem and leaves with vascular tissues.
  (b) The leaves may be small or large.
  (c) The sporophyte bear sporangia that are subtended by leaf like appendages called sporophyllus.
  (d) Thy sporangia produce spores by meiosis in spore mother cells.
  (e) The spores germinate to give rise to prothalus.  (1 mark each) 5
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 28. Diagram with 4 labellings
  Any six (6) characters.  [Scheme of Valuation, 2019]

Detailed Answer :
  Structure of chloroplasts :
  l Chloroplasts are double-membrane-bound structures. They are divided into outer and inner membranes, 

further divided into two distinct regions: Grana and stroma. 
  l Between the outer and inner membranes, intermembrane space is present.
  l The inside of chloroplast is clearly marked into a colourless ground matrix called stroma. 
  l Stroma is homogenous matrix in which grana is embedded. It is the site where all chemical reaction occurs 

and starch (sugar) is synthesized. 
  l Grana are stacks of membrane bound, flattened sacs containing the molecules of chlorophyll. One thylakoid 

stack is known as granum. 
  l The stacks of grana are connected by stromal lamellae. Grana are main functional units of chloroplasts.

Stroma

thylakoid

granum

outer membrane

inner membrane lamella

 29. Nitrogen, Phosphorus, Potassium, Calcium, Magnesium, Sulphur, Iron, Manganese, Zinc, Copper, Boron, 
Molybdenum, Chlorine. (Mentioning and explaining any 5) 5

 30. Diagram  1
  8 correct labellings  [Scheme of Valuation, 2019]  ½ × 8 = 4

Detailed Answer :
  L.S. of human kidney :

Renal Column

Medullary pyramid

Calyx

Renal Artery

Renal Vein

Pelvis

Ureter

Renal capsule

Cortex

 31. Proteins are linear chains of amino acids linked by peptide bonds. 1
  (i) Primary, (ii) Secondary, (ii) Tertiary (iv) Quaternary structures (Mention and explanation of each). 4
     [Scheme of Valuation, 2019]

Detailed Answer :
  Structure of protein :
  Proteins are linear chains of amino acids linked by peptide bonds.  Structurally, proteins are divided into four 

levels.
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  (a) Primary structure : It is the linear sequence of amino acids in a polypeptide chain. Left end of the chain has 
first amino acid (N-terminal amino acid) while right end has last amino acid (C-terminal amino acid).

  (b) Secondary structure : The polypeptide chain is coiled to form a three-dimensional structure. It has only 
right handed helices. It is of three types:  a- helix,  b-pleated and collagen helix. 

  (c) Tertiary structure : The helical polypeptide chain is further coiled and folded to form a complex structure. 
It gives 3-D view of protein. Tertiary structure is necessary for many biological activities of proteins. Various 
types of bonds are found during the coiling of polypeptide like covalent bond, ionic bond, hydrogen bonds, 
van der waals interaction and hydrophobic bond. 

  (d) Quaternary structure : More than one polypeptide chains assemble to form the quaternary structure. E.g. 
Hb has 4 subunits (2 a subunits and 2 b subunits).

 32. 

Chondrichthyes Osteichthyes

(i) Marine Marine and Fresh water

(ii) Cartilaginous endoskeleton. Bony endoskeleton.

(iii) Mouth ventral Mostly terminal.

(iv) Gills without operculum. Gills are covered by operculum.

(v) Skin has placoid scales. Skin has cycloid/ctenoid scales.

(vi) Air bladder absent. Air bladder present.

(vii) Males have claspers. Claspers absent.

(viii) Fertilization internal and many are oviparous. Fertilization mostly external and oviparous.

     (Any 5 diff.) 5

SECTION- II

 33. (i) Occurs exclusively through intercellular spaces and cell walls.
  (ii) Does not involve crossing the cell membrane but dependent on gradient.
  (iii) Does not provide any barrier to water movement and water movement is through mass flow.
  (iv) As water evaporates into the intercellular spaces or the atmosphere, tension develop in the continuous stream 

of water in the xylem.
  (v) Mass flow of water occurs due to the adhesive and cohesive properties of water. (1 mark each). 5

 34. Law : "If a chemical process is affected by more than one factor, then its rate will be determined by the factor 
which is nearest to its minimal value".  1

  Explanation of 4 factors.
  (i) Light, (ii) CO2, (iii) Temp. (iv) Water  [Scheme of Valuation, 2019] 4

Detailed Answer :
  Blackman’s Law:  "If a chemical process is affected by more than one factor, then its rate will be determined by the 

factor which is nearest to its minimal value". 
  Factors affecting photosynthesis are :
  (i) Light intensity : Light is the limiting factor for photosynthesis. Leaves get lesser light for photosynthesis 

when they are in shade. Therefore, the leaves or plants in shade perform lesser photosynthesis as compared 
to leaves or plants kept in sunlight.

  (ii) Carbon dioxide concentration : Sometimes photosynthesis is limited by the concentration of carbon dioxide 
in the air. Even if there is plenty of light, a plant cannot photosynthesise if there is insufficient carbon dioxide.

  (iii) Temperature : High temperature denatures enzymes of biosynthetic phase and low temperature inactivates.
  (iv) Availability of water : Less water leads to - water stress, stoma closes, less carbon dioxide, reduce leaf 

expansion and less photosynthetic area 
  (v) Amount of chlorophyll : The leaves or plants in shade perform lesser photosynthesis as compared to leaves 

or plants kept in sunlight. In order to increase the rate of photosynthesis, the leaves present in shade have 
more chlorophyll pigments. This increase in chlorophyll content increases the amount of light absorbed by 
the leaves, which in turn increases the rate of photosynthesis. Therefore, leaves or plants in shade are greener 
than the leaves or plants kept in sun.  (Any four)
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 35. Neat diagram  1
  8 Correct labellings.  [Scheme of Valuation, 2019] ½ × 8 = 4

Detailed Answer :
  Alimentary canal of cockroach :

Pharynx

Salivary gland

Salivary reservoir

Oesophagus

Crop

Gizzard

Mesentron or midgut

Hepatic caeca

Malpighian
tubules

Ileum

Colon

Rectum

 

36.

   

Acetyl coenzyme A (2C)
CO2

CO2

Citric acid Cycle

NAD+

NADH+H+

alpha-Ketoglutaric acid (5C)

GDP

GTP

NADH+H+
NAD+

FADH2

FAD+

NADH+H

NAD+

NAD+

NADH+H+

Pyruvate (3C)

CoA

Oxaloacetic acid (4C)
Citric acid (6C)

CO2

Succinic acid
(4C)

Malic acid (4C)

 5
 37. (a) TSH : Stimulates synthesis and secretion of thyroid hormones from thyroid gland.
  (b) ACTH : Stimulates synthesis and secretion of steroid hormones called glucocorticoids from the adrenal 

cortex.
  (c) ADH : Stimulates reabsorption of water and electrolytes by distal part of kidney tubules and reduces loss of 

water through urine (diuresis).
  (d) PTH : It increases the Ca++ ions in the blood.
  (e) Progesterone : Support pregnancy, also acts on the mammary glands and stimulates formation of alveoli and 

milk secretion.  (1 mark each) 5
qq
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