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Instructions :
 (1) This question paper consists of four Parts A, B, C and D. Part- D consists of two parts. 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 a parthenocarpic fruit?
 3. Name the living mechanical tissue in plants.
 4. Name the Plastid which store proteins.
 5. What are bio-macromolecules?
 6. Define plasmolysis.
 7. Name the oxygen scavenger present inside the root nodules of Leguminous plants.
 8. Define tidal volume.
 9. Name the red coloured, iron containing complex protein present in RBC's.
 10. Mention the hormone secreted by pineal gland.

PART - B

 II. Answer any FIVE of the following questions in 3 to 5 sentences each wherever applicable : 5 × 2 = 10
 11. Write any two non-living characteristics of viruses.
 12. Assign the following animals to their respective phyla
  (a) Jelly fish (b) Star fish
 13. Distinguish between tendons and ligaments.
 14. Write any two functions of Endoplasmic Reticulum.
 15. Mention any two Physiological  effects of Gibberellins.
 16. Briefly explain the transportation of O2 by blood during respiration.
 17. Mention any two disorders of skeletal system.
 18. Name the two contractile proteins of muscle.

PART - C

 III. Answer any FIVE of the following questions in 40 to 80 words each, wherever applicable : 5 × 3 = 15
 19. Write any three universal rules of binomial nomenclature.
 20. What is aestivation? Explain any two types.
 21. Differentiate between heart wood and sap wood.
 22. Name the chemical bonds present in
  (a) Polysaccharides (b) Proteins
  (c) Nucleic acids
 23. Mention the three phases of growth in plants.
 24. Explain the role of gastric juice in digestion.
 25. Briefly explain the mechanism of blood clotting.
 26. Classify the animals on the basis of excretory material and give one example for each.
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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. Mention any five general characters of Bryophytes.
 28. Write any four salient features of the class Aves. Mention of flightless bird.
 29. Draw a neat labelled diagram of plant cell.
 30. Draw a neat labelled diagram of digestive system of cockroach.
 31. List any five differences between Mitosis and Meiosis.
 32. Explain Mass flow hypothesis of translocation of sugar in plants.

SECTION – II
V. Answer any THREE of the follwing questions in 200 to 250 words each, wherever applicable : 3 × 5 = 15
 33. Mention any one role of the following macronutrients.
  (a) Nitrogen (b) Phosphorus
  (c) Potassium (d) Calcium
  (e) Magnesium.
 34. Write the schematic representation of Calvin cycle.
 35. (a) List any three differences between aerobic and anaerobic respiration. 3
  (b) Define RQ. Write the RQ value of fats.  2
 36. Draw a neat labelled diagram of multipolar neuron.
 37. Name any five hormones of pituitary gland and mention any one function of each.

qq

SOLUTIONS
As Per Scheme of Valuation 

(Issued by Department of PUE, Karnataka)

PART - A

 1. A group of individual organisms with fundamental similarities.
 2. Parthenocarpic fruit is a fruit which develops from a fruit without fertilization. e.g., Banana.
 3. Collenchyma is the living mechanical tissue found in plants.
 4. Leucoplast is the plastid which stores starch, oils and protein granules.
 5. Bio- macromolecule are biomolecules which have a large size of 800 to 1000 daltons, high molecular weight and 

complex structure. 
 6. Plasmolysis is the shrinking of the protoplast and its movement away from the cell wall, due to exosmosis,when 

the cell is placed in a solution that has higher solute concentration or hypertonic.
 7. Leg haemoglobin is a oxygen scavenger. The enzyme nitrogenase is highly sensitive to oxygen and require 

anaerobic condition. Leg haemoglobin present in the root nodules  protects the nitrogenase enzyme from oxygen.
 8. Tidal volume represent the normal volume of air displaced between normal inhalation and exhalation. It is 500ml 

per inspiration.
 9. Heamoglobin is red coloured iron containing complex protein present in RBC’S.
 10. It is located on dorsal side of forebrain and release melatonin hormone that help in 24 hour rhythm of body like 

sleeps wake cycle and body temperature.

PART - B

 11. (a) They can be crystallized and precipitated.
  (b) They do not show cellular metabolism.
  (c) Viruses are inactive (inert chemicals) when they are present outside of host cells.
 12. Jelly fish : Cnidaria
  Star fish : Echinodermata
 13. Tendons : It connects muscle to bone.
  Ligaments : It connects bone to bone.
 14. Endoplasmic Reticulum (ER) is an extensive, interconnected, membrane bound networks of tubes and sheets.
  Endoplasmic reticulum serves many general function including folding of protein molecules, transport of 

synthesized proteins in vesicles.
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 15. (a) Gibberellins, cause fruits like apple to elongate and improve its shape.
  (b) Gibberellins also promotes bolting (internode elongation just prior to flowering) in beet, cabbages and many 

plants with rosette habit.
 16. Oxygen enters the body through respiratory system. Oxygen enters into lungs and crosses the alveolar membrane 

and capillary endothelium to get into the bloodstream. Once in blood, oxygen needs to be transported to various 
tissues of body.

 17. Osteoporosis : the result of reduced bone mineral density that can lead to an increased risk for fractures.
  Paget’s diseases is a chronic bone disorder that causes affected bones to become large and misshapen.
 18. Contractile protein of muscles are actin and myosin.

PART - C

 19. (a) Biological names are generally in latin and written in italics.
  (b) The first word in a biological name represents the genus.
  (c) The second component denotes the species.
  (d) Both the words in a biological name ,when handwritten  are separately underlined or printed in italics to 

indicate their latin origin.
 20. Aestivation means arrangement of accessory floral organs in relation to one another in flower. Valvate- margin of 

the adjacent petals touch each other but without overlapping. ex-Brassica
  Twisted- One margin of a petal overlaps regularly the margin of an adjacent petal. Ex-China rose.
 21. Heart wood
  (i) Also known as duramen.
  (ii) It is central, dark coloured.
  (iii) Non-functional part of the secondary  xylem of an old stem.
  (iv) Heavier and more durable.
  (v) Less susceptible to the attack of pathogens.
  Sap wood
  (i) Also known as alburnum.
  (ii) It is outer, light coloured.
  (iii) Functional part of the secondary xylem.
  (iv) Lighter and less durable.
  (v) More susceptible to the attack of pathogens
 22. Chemical bond present in
  Polysaccharide : Glycosidic bonds
  Protein : Peptide bond
  Nucleic acid : Phosphodiester bond and hydrogen bond
 23. There are three phases of growth 
  Meristematic-Tips of root and shoot exhibit continuous growth and are meristematic.
  Elongation : There is the formation of new cell wall, vacuoles in this region
  Maturation : In this region cells attain their maximal size.
 24. Gastric juice is the mixture of secretions from all the glands present in the stomach. HCl present in gastric juice kill 

the germs.Pepsinogens are converted to pepsins with the help of HCl. Pepsin helps in protein digestion.Gastric 
lipase helps in lipid digestion.

 25. Blood clotting is a process by which blood changes from a liquid to a gel. The mechanism of coagulation involves 
activation, adhesion and aggregation of platelets , as well as deposition and maturation of fibrin.

 26. Ammonotelic : Excrete ammonia. E.g., : bony fishes, turtles, amphibians, etc.
  Ureotelic : Excrete urea. E.g., : earthworms, frogs, nematodes, etc.
  Uricotelic : Excrete uric acid. E.g., : insects, birds, etc.

PART - D

SECTION – I
 27. (i) Bryophytes are commonly called amphibians of plant kingdom, they require water to complete their sexual 

reproduction.
  (ii) The plant body is thallus attached to substratum.
  (iii) They have root like structures called rhizoids.
  (iv) Dominant phase is gametophyte (n), which produces gametes.
  (v) Male and female sex organs are called antheridia and archegonia respectively
 28. Salient features of Class Aves :
  l Presence of feathers,
  l Presence of beak,
  l Forelimbs modified into wings,
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  l Hind limbs modified for walking, swimming, clasping.
  l Skin is dry and non-glandular,
	 	l	 Pneumatic bones,
	 	l	 Digestive system has crop and gizzard,
	 	l	 Homeotherms or warm blooded,
	 	l	 Oviparous,
	 	l	 4-chambered heart,
	 	l	 Respiration by lungs,
	 	l	 Sexes are separate,
	 	l	 Fertilisation is internal and development is direct.
  Flight less bird- Ostrich
 29. Plant cell

 30. Digestive system of Cockroach
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 31. Mitosis :
        (i) In multicellular organisms, body growth is by mitotic divisions of the cells.
        (ii) Replacement of worn out tissues cells and repair of the injured tissues is done by mitosis.
        (iii) In unicellular organisms, mitosis are involved in asexual reproduction.
  Meiosis :
  (i) This ensures the maintenance of a constant chromosome number, characteristic of a particular species, 

generation after generation.
  (ii) The crossing over results in variation of genetic characters in the offspring. Variations form the raw material 

for evolution.
 32. Mass flow hypothesis which is also called pressure flow hypothesis describes the movement of sap via phloem 

proposed by german physiologist Ernst Munch. A highly concentrated organic sugar in the cell of phloem from 
a source like a leaf forms a diffusion gradient which draws water in the cells from adjacent xylem. This develops 
turgor pressure in the phloem which is also called as hydrostatic pressure.

SECTION – II
 33. Nitrogen : It is a major constituent of amino acids, proteins, nucleic acids, vitamins etc.
  Phosphorus : It is absorbed by plants in the form of phosphate ions, either as H2PO4 – or H3PO4 –. It is a constituent 

of nucleotides and nucleic acid.
  Potassium : It determines the anion-cation balance in cells. It also controls the opening and closing of stomata.
  Calcium : It is necessary for selective permeability of cell membrane. It is used in the mitotic spindles during cell 

division.
  Magnesium : It forms chlorophyll, activates the enzymes of phosphate metabolism in respiration and 

photosynthesis.
 34. Page no 34, Calvin cycle
 35. (a) Aerobic Respiration
   (i) Common in all higher plants.
   (ii) Occur in living cells.
   (iii) Permanent process.
   (iv) Energy released in large amount.
   (v) Non-toxic to plants.
   (vi) Occurs in presence of O2.
   (vii) End products are O2 and CO2.
   Anaerobic respiration
               (i) Uncommon in higher plants and common in certain micro-organisms.
   (ii) Living cells are not essential for fermentation.
   (iii) Temporary process. 
   (iv) Energy released in small amount.
   (v) Toxic to higher plants.
   (vi) Occurs in absence of O2.
   (vii) End products are ethanol and CO2.
  (b) RQ or Respiratory quotient can be defined as the ratio of the volume of CO2 evolved to the volume of O2 

consumed during respiration. The value of RQ depends on the type of respiratory substrate. RQ value if 0.7 
for most of the common fats.

 36. Multipolar neuron

 37. Pituitary gland is located in body cavity called sella turcica and is attached to the hypothalamus by a stalk.
  l Growth hormone Over secretion of GH (growth hormone) causes over growth of the body leading to 

gigantism and low secretion causes stunted growth called dwarfism.
  l Prolactin stimulates growth of mammary gland, and secretion of milk. TSH stimulates and regulates thyroid 

hormone.
  l LH and FSH stimulates gonadal activity. In male, LH stimulates synthesis and secretion of androgen hormone 

from testis. In female LH induce ovulation of fully matured ovum from ovary.
  l Oxytocin helps in contraction of uterus during child birth and milk ejection from mammary glands.
  l Vasopressin stimulates absorption of water and electrolytes in kidney.

qq
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Instructions :
 (a) This question paper consists of four parts A, B, C and D. Part ‘D’ consists of two parts. Section I and Section II.
 (b) All the parts are compulsory.
 (c) Draw diagrams wherever necessary unlabelled diagrams or illustration do not attract any marks.

PART - A

Answer the following question in one word or one sentences each 10 × 1 = 10
 1. Define metabolism.
 2. Which cell can fix atmospheric nitrogen in some of the cyanobacteria.
 3. What is venation?
 4. Mitochondria are called 'Power houses' of the cell. Why?
 5. Name the phase of cell cycle which involves DNA replication.
 6. What is guttation?
 7. Mention the technique of growing plants in a nutrient solution.
 8. Name the antibacterial agent present in saliva
 9. What is tetany?
 10. Define hormones.

PART - B

Answer any FIVE of the following questions in three to five sentence each wherever applicable. 5 × 2 = 10
 11. List any two difference between chordates and non-chordates.
 12. What are tendons and ligaments?
 13. Why the Golgi apparatus remains in close association with endoplasmic reticulum.
 14. Differentiate hypotonic and hypertonic solution.
 15. Abscisic acid (ABA) is called 'Stress hormone'. Justify.
 16. Mention two types of circulatory system.
 17. Write antigens on RBC's and antibodies in plasma of the universal donor blood group and universal recipient 

blood group.
 18. Bile juice contains no digestive enzymes. Then how does it helps for digestion?

PART - C

Answer any FIVE of the following questions in 40-80 words wherever applicable. 5 × 3 = 15
 19. What is Binomial nomenclature? Write any two universal rules of nomenclature.
 20. 'Flower is modified shoot'. Substantiate your answer.
 21. Write about significances of meiosis.
 22. How is mycorrhizal association helpful in absorption of water and minerals in plants?
 23. List any three physiological roles of cytokinins.
 24. Briefly explain disorders of Respiratory system.
 25. Mention three types of body movements.
 26. Classify the animals based on nitrogenous wastes excreted by them.
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PART - D

SECTION – I
Answer any FOUR of the following questions in 200-250 words each. 4 × 5 = 20
 27. Write five salient features of Bryophytes.
 28. (a) Describe three types of simple epithelial tissues based on structural modification of the cells.
  (b) Write any two functions of bones.  3 + 2
 29. Draw a neat labelled diagram of T.S. of Dicot Root.
 30. Explain any five classes of enzymes based on the type of reactions they catalyse.
 31. Mention any one importance of the following macro nutrients.
  (a) Nitrogen             (b) Phosphorus            (c) Potassium          (d) Calcium          (e) Magnesium
 32. Draw neat labelled diagram of multipolar Neuron.

SECTION – II
Answer any THREE of the following questions in 200-250 words wherever applicable. 3 × 5 = 15
 33. List any five characters of class Aves.
 34. Draw a neat labelled diagram of Animal cell.
 35. (a) State Blackman's law of limiting factors.
  (b) Mention external factors affecting photosynthesis.
 36. Give the schematic representation of Glycoiysis.
 37. Name any five hormones secreted by the pituitary gland and mention any one function of each.

qq

SOLUTIONS
As Per Scheme of Valuation 

(Issued by Department of PUE, Karnataka)

PART - A

 1. The chemical process that occurs within living organism in order to maintain life.
 2.  Heterocysts are specialized cells having nitrogenase enzyme which fixes atmospheric nitrogen in cyanobacteria.
 3. The arrangement of veins and veinlets in the leaf lamina.
 4. Mitochondria are cell organelles found inside cells that are involved in producing energy from food by process of 

cellular respiration.
 5. S phase is the phase of the cell cycle in which DNA is replicated. 
 6. Guttation is a process in which the water is given out in the form of liquid.
 7. Hydroponics is a technique of growing plants in nutrient solution.
 8. Antibacterial agent present in saliva is lysozyme.
 9. Tetany is rapid spasms in muscles due to low Ca++ in body fluids.
 10. Hormones are regulatory substances produced in an organism and transported in tissue fluids such as blood for 

specific actions.

PART - B

 11.

Chordates Non-Chordates

Notochord present. Notochord absent.

Central nervous system is dorsal, hollow and single. Central nervous system is ventral, solid and double.

Pharynx perforated by gill slits. Gill slits are absent.

Heart is ventral Heart is dorsal (if present).

Post anal tail is present. Post-anal tail is absent.

12. 

Tendons Ligaments

It connects muscle to bone. It connects bone to bone.
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 13. Endoplasmic reticulum produces important proteins and steroids. Secretion of products from endoplasmic 
reticulum are transported into golgi apparatus. So, it is important that they should remain in close association.

 14. Hypotonic solution : A solution which has less solute and more solvent (water) as compared to another solution.
  Hypertonic solution : A solution which has greater concentration of solute on outside of cell as compared to 

inside of cell.
 15. Abscisic acid is called stress hormone as it induces various response in plants against stress conditions. It increases 

the tolerance of plant towards various stresses. It induces the closure of the stomata during water stress and 
promotes seed dormancy.

 16. Two types of circulatory systems are
  Open Circulatory system : the blood is not enclosed in the blood vessels and is pumped into a cavity called 

hemocoel.
  Closed circulatory system : The blood is pumped through the vessels separate from the interstitial fluid of the 

body in arteries and veins.
 17. People with type O blood group are called universal donor their RBCs do not have A, B or Rh antigens. Their 

plasma does not contain A or B antibodies.
  Blood group AB is universal recipient. It has antigen A and B in RBC and does not have antibodies in plasma.
 18. Bile juice has bile salts such as bilirubin and biliverdin. These break down large fat globules into smaller globules 

so that pancreatic enzyme can act on it. and this process is known as emulsification of fats.

PART - C

 19. Binomial Nomenclature was introduced by Carolus Linnaeus. It is a method in which every organism is given a 
scientific name, which has two parts, the first is the name of the genus and second is the name of species.

  (a) Both the words in a biological name, when handwritten, are separately underlined, or printed in italics to 
indicate their latin origin.

  (b) The first word denoting the genus starts with a capital letter while the second word denoting species starts 
with a small letter.

 20. Flower is a modified shoot. In a flower the stem portion is condensed to form a compact receptacle called thalamus. 
The thalamus bears  whorls of sepals,petals, stamens and ovaries.

 21. (i) Meiosis is also known as reduction division.
  (ii)  This ensures the maintenance of a constant chromosome number, characteristic of a particular species, 

generation after generation.
  (iii) The crossing over results in variation of genetic characters in the offspring. Variations form the raw material 

for evolution.
 22. Mycorrhiza is a symbiotic association of fungi with the root systems of plant. The fungal hyphae form a dense 

network around the young roots. The large surface area of the fungal hyphae is helpful in increasing the 
absorption of water and minerals from soil.

 23. (i) Promotes cell division 
  (ii) Help to overcome the apical dominance
  (iii) Delay senescence
 24. (i) Asthma : Difficulty in breathing causing wheezing due to inflammation of bronchi and bronchioles.
  (ii) Emphysema : It is a chronic disorder in which alveolar walls are damaged due to which respiratory surface 

decreases.
  (iii) Pneumonia : Inflammation of lungs and can be because of bacterial , viral  or other causes.
 25. Cells of human body exhibit 3 types of movements.
  1. Amoeboid movement : Skeletal filaments and microfilaments  in the cell are responsible for pseudopodia 

formation in cells. The  pseudopodia is a extension of the cytoplasm in the direction the cell needs to move. 
In this way, it helps in the movement of the cell. This type of movement is exhibited by macrophages and 
leucocytes. So that it can move towards the foreign particles and diseased cells and capture them.

  2. Ciliary effect : Reproductive cells like sperms and ova show ciliary movement. The passage of ova through 
the fallopian tubes towards the uterus is facilitated by this movement.

  3. Muscular movement : Muscle cells exhibit movement through a type of contraction called muscular 
movements such as contraction of the heart, tongue movements, movement of limbs and jaw.

 26. Ammonotelic : Excrete ammonia.
  E.g. : bony fishes, turtles, amphibians, etc.
  Ureotelic : Excrete urea.
  Eg : earthworms, frogs, nematodes, etc.
  Uricotelic : Excrete uric acid.
  Eg : insects, birds, etc.
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PART - D

SECTION – I
 27. (i) Bryophytes are commonly called amphibians of plant kingdom, they require water to complete their sexual 

reproduction.
  (ii) The plant body is thallus attached to substratum.
  (iii) They have root like structures called rhizoids.
  (iv) Dominant phase is gametophyte (n), which produces gametes.
  (v) Male and female sex organs are called antheridia and archegonia respectively.
 28. A. Three types of epithelial tissues
  (a) simple epithelial- composed of single layer of cells.
  (b) Squamous epithelial- flattened and scale like cells. 
  (c) Columnar epithelial- column like cells.

  B. Two functions of bones
  (a) They support the body structurally, protects vital organs.
  (b) Helps in body movement also act as storage areas for minerals.
 29. T. S. of Dicot Root

 30. (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
 31. Nitrogen : It is a major constituent of amino acids, proteins, nucleic acids, vitamins, etc.
  Phosphorus : It is absorbed by plants in the form of phosphate ions, either as H2PO4 – or H3PO4 –. It is a constituent 

of nucleotides and nucleic acid.
  Potassium : It determines the anion-cation balance in cells. It also controls the opening and closing of
  stomata.
  Calcium : It is necessary for selective permeability of cell membrane. It is used in the mitotic spindles during cell 

division.
  Magnesium : It forms chlorophyll, activates the enzymes of phosphate metabolism in respiration and 

photosynthesis.
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 32. Multipolar neuron

SECTION – II
 33. General characters of Class Aves :
  l Presence of feathers,
  l Presence of beak,
  l Forelimbs modified into wings,
  l Hind limbs modified for walking, swimming, clasping.
  l Skin is dry and non-glandular,
  l Pneumatic bones,
  l Digestive system has crop and gizzard,
  l Homeotherms or warm blooded,
  l Oviparous,
  l 4-chambered heart,
  l Respiration by lungs,
  l Sexes are separate,
  l Fertilisation is internal and development is direct.
 34. Animal cell

 35. (a) Blackman's Law of Limiting Factor states that ‘‘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.’’

  (b) External factors affecting Photosynthesis :
   (i) Light (ii) Carbon dioxide concentration
   (iii) Temperature (iv) Water
 36. copy on tips notes, Page no. 37 glycolysis
 37. Pituitary gland is located in body cavity called sella turcica and is attached to the hypothalamus by a stalk.
  l Growth hormone Over secretion of GH (growth hormone) causes over growth of the body leading to 

gigantism and low secretion causes stunted growth called dwarfism.
  l Prolactin stimulates growth of mammary gland, and secretion of milk. TSH stimulates and regulates thyroid 

hormone.
  l LH and FSH stimulates gonadal activity. In male, LH stimulates synthesis and secretion of androgen 

hormone from testis. In female LH induce ovulation of fully matured ovum from ovary.
  l Oxytocin helps in contraction of uterus during child birth and milk ejection from mammary glands.
  l Vasopressin stimulates absorption of water and electrolytes in kidney.

qq




