
 

Time: 3 Hours       Maximum Marks: 70 

General Instructions:  

(i)  All questions are compulsory.  

(ii)  The question paper has four sections: Section A, Section B, Section C and Section D. 

There are 33 questions in the question paper.  

(iii)  Section–A has 14 questions of 1 mark each and 02 case-based questions. Section–B 

has 9 questions of 2 marks each. Section–C has 5 questions of 3 marks each and 

Section–D has 3 questions of 5 marks each.  

(iv)  There is no overall choice. However, internal choices have been provided in some 

questions. A student has to attempt only one of the alternatives in such questions.  

(v)  Wherever necessary, neat and properly labeled diagrams should be drawn 

 

Section A 

Q1.  What are the names given to the male and female sex organs of algae? 

Ans.  Male sex organ in algae is known as spermatangium and female sex 

organ is called procarp. 

Q2.  Assertion:  G1-phase is also called anaphase, as during this phase the 

cell stores ATP for cell division. 

 Reason: Cell produces structural and functional proteins. Cell's metabolic 

rate is high and is controlled by the enzymes. 

Ans.  Both assertion and reason are incorrect. 

Q3.  Assertion: Photorespiration decreases net photosynthesis. 

 Reason: Rate of respiration in dark and light is almost the same in all 

plants. 

Ans.  Assertion is correct but reason is incorrect. 

Q4.  Assertion:  Absorption of digested food mainly occurs in the stomach. 

 Reason  : Stomach produces the hormone gastrin and the intrinsic factor 

and it liquifies ingested food. 

Ans.  Assertion is incorrect but reason is correct. 

Q5.  Assertion: Facilitated diffusion is more rapid than simple diffusion. 

 Reason: Facilitated diffusion involves expenditure of energy unlike simple 

diffusion. 



 

Ans.  Both assertion and reason are incorrect. 

Q6.  Name the tissue or cells that secrete the enzyme enterokinase, which 

activates Trypsinogen. How is it activated? 

Ans.  The enzyme enterokinase activates trypsinogen to trypsin. The enzyme is 

secreted by the intestinal mucosa. 

Q7.  Expand ICZN?  

Ans.  International Commission on Zoological Nomenclature. 

Q8.  The mitotic cell division in amoeba represents growth or reproduction? 

Ans. The phenomenon represents reproduction. 

Q9.  Who proposed the five-kingdom classification? 

Ans.  Robert Whittaker proposed the five-kingdom classification – Monera, 

Protista, Fungi, Plantae and Animalia. 

Q10.  What is the permeability of the plasma membrane? 

a) Selectively permeable 

b) Impermeable 

c) Single phase flow 

d) Highly permeable 

 Solution a 

 Explanation: Plasma membrane is selectively permeable as it does not 

allow every solute to pass through it. Hydrophobic molecules and small 

molecules can easily traverse the plasma membrane while large 

molecules and ions cannot cross the membrane without the help of 

transporters. 

Q11. How do the small molecules pass through the outer membrane of 

mitochondria? 

a) ATP pump 

b) Carrier protein 

c) Channels 

d) Porins 

 Answer: d 
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 Explanation: Mitochondrial porins are voltage-dependent anion-selective 

channels (VDAC). Being present on the outer membrane of mitochondria 

it allows small molecules to pass. 

Q12. Which of the following cells supports, nourishes, and protects the 

neurons? 

a) Nissl bodies 

b) Perikaryon 

c) Ganglia 

d) Glial cells 

 Answer: d 

 Explanation: Glial cells (glia = glue) are also called neuroglia, these cells 

support, nourish, and protect the neurons while ganglia are the cluster of 

cell bodies which are found in the PNS. 

Q13. How many photons are absorbed to produce one molecule of oxygen? 

a) Two 

b) Ten 

c) Twelve 

d) Eight 

 Answer: d 

 Explanation: One molecule of oxygen is produced by the absorption of a 

minimum eight photos. For the production of oxygen about 300 or more 

chlorophyll molecules operate together as one photosynthetic unit. 

Q14. Which of the following is NOT a naturally occurring auxin? 

a) Indole 3-acetic acid (IAA) 

b) Indole 3-butyric acid (IBA) 

c) Phenyl acetic acid (PAA) 

d) 2,4-D 

Answer: d 

 Explanation: 2, 4-D is an organic compound and is known as synthetic 

auxin which is marketed as a herbicide. 



 

Q15. Natasha discovered that intense weakness, muscle pain, issues with 

vision, and vomiting were due to problems in mitochondria. Mitochondria 

are tiny membrane-bound organelles found in eukaryotic cells that supply 

the body's cells with energy. They do this by carrying out the final two 

stages of aerobic cellular respiration, the Krebs cycle, and electron 

transport chain, which is the major way that the human body breaks down 

the sugar from food into a form of energy that cells can use, namely the 

molecule ATP. 

i)  The site of aerobic respiration in eukaryotic cells is___________ 

a) Peroxisome 

b) Plastid 

c) Mitochondria 

d) Cilia 

Answer: c 

ii)  This is not a function of mitochondria 

(a) fatty acid breakdown 

(b) non-shivering thermogenesis 

(c) electron transport chain and associated ATP production 

(d) glycolysis and associated ATP production 

Answer: (d) 

iii)  Typically, the inner membrane of mitochondria is highly convoluted to form 

a series of infolding known as 

(a) grana 

(b) thylakoids 

(c) cristae 

(d) lamellae 

 Answer: (c) 

iv)  Inner mitochondrial membrane has 

(a) cytochrome oxidase complex 

(b) b-c 1 complex 



 

(c) NADH dehydrogenase complex 

(d) all of the above 

Answer: (d) 

v)   Mt DNA is 

(a) simple single stranded circular DNA molecule 

(b) simple double stranded circular DNA molecule 

(c) simple double stranded linear DNA molecule 

(d) simple single stranded linear DNA molecule 

Answer: (b) 

Q16.  Humans are much more related to each other genetically than they are 

distinct. 99.9 percent of every two people on Earth are genetically similar 

to each other. But, as in the case of bone marrow donation to treat 

diseases such as leukaemia, the mere 0.1 percent genetic difference may 

be very significant.  These variations are passed on in a family with sexual 

reproduction. In sexual reproduction, sexual cells or germinal cells 

undergo meiosis. Meiosis takes place only in the tissues which produce 

gametes. In animals, the meiosis occurs within the reproductive cells or 

germ cells of the body and it includes the cells of the testes and ovaries. 

Each cell undergoes a sequence of cell cycle which consists of four 

phases. 

i)  Resting phase of the cell, where it undergoes growth and DNA replication 

is called_________ 

a) Mitosis phase 

b) G1 phase 

c) Interphase 

d) M phase 

Answer: c 

ii)  Which of the following is not the part of Interphase in the cell cycle? 

a) S phase 

b) G1 phase 

c) G2 phase 



 

d) M phase  

Answer: d 

iii) Name the process of nuclear division? 

a) Ubiquitylation 

b) Polymerization 

c) Karyokinesis 

d) Cytokinesis 

Answer: c 

iv) Name the regulatory component of the cell cycle? 

a) Cyclin 

b) CDK 

c) DNA 

d) APC 

Answer: a 

v) How many hours does the M phase take to complete a cycle? 

a) 8hr 

b) 1 hr 

c) 4 hr 

d) 11 hr 

Answer: b 

Section B 

Q17. What is DNA? 

Ans. DNA – Deoxyribonucleic acid, is the double-helical structure, which 

contains the unique genetic code, which is inherited from our parents. It is 

found in every single living creature and is composed of molecules called 

nucleotides. 

 

Q18. What is the pancreas? What are the main secretions of the 

pancreas,which aids in digestion? 



 

Ans. The pancreas is a gland that has endocrine and exocrine parts required in 

producing hormones and digestive enzymes. The inactive enzymes 

involved in digestion and secreted by pancreas are as follows: 

1. Lipases 

2. Amylases 

3. Nucleases 

4. Trypsinogen 

5. Chymotrypsinogen 

6. Procarboxypeptidase 

 

Q19. What advantages does the five-kingdom classification have over the two-

kingdom classification? 

Ans. The advantages of five kingdom classification over two-kingdom 

classification are as follows: 

● It is based upon cell structure 

● It is based upon the body structure 

● Nutrition 

● Way of living 

● Phylogenetic relationship 

Q20.  What features of Trypanosoma make it fall under the kingdom Protista? 

Ans. Trypanosoma falls under the kingdom Protista due to the following 

reasons: 

● They are unicellular. 

● The nucleus is centrally located and the nucleus contains an 

endosome. 

● Reserve food material is granulated. 

● They reproduce asexually by binary fission. 

 

Q21.  Why is cell the basic unit of life? 

Ans. A human body is made up of trillions of cells. There are various organisms 

with a single cell such as amoeba. All cells divide to form new cells and 
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possess several organelles to carry out various life functions. The cells of 

an organism carry the same genetic material which carries all the 

hereditary information of an individual. That is why it is called the basic 

unit of life. 

 

Q22.  Which hormone is responsible for a normal sleep cycle? 

Ans.  There are a variety of hormones, which are responsible for sleep-wake 

cycles. This hormone includes– cortisol, melatonin, prolactin and thyroid-

stimulating hormone- TSH. 

 

Q23. Explain how almost all the water moves into the root? 

Ans. The apoplast pathway causes water to flow in the root as the cortical cells 

are generally loosely arranged which provide no resistance to the water 

that moves through the mass flow. It occurs due to cohesive and adhesive 

properties exhibited by water. Symplast pathway is also attributed to the 

movement of molecules of water within the root. 

Q24. Define Plasmolysis and osmosis. 

Ans. Plasmolysis is defined as the contraction of the protoplasm of cells within 

plants due to loss of water through osmosis. 

 Osmosis is defined as the process of movement of the molecules from a 

solution of low concentration to a solution of high concentration through a 

semipermeable membrane. 

 

Q25. Justify with the help of an example of why nucleic acids display secondary 

structure. 

Ans. The secondary structure of a nucleic acid molecule is in context of base-

pairing interactions in a single molecule or a group of interacting 

molecules. The secondary structure of RNA and DNA vary. For example, 

the secondary structure of DNA consists of two complementary strands of 

polydeoxyribonucleotide, that are coiled spirally on a common axis 

forming a helix. This double-stranded helical structure of the DNA is 

supported by the phosphodiester bonds, ionic interactions, and hydrogen 

bonds. 



 

 

Section C 

 

Q26. Describe the significance of Ca2+ ions in the contraction of muscles. 

Ans. Calcium plays a key role in the muscle contraction process. During 

contraction of muscles, from the motor end plate, an action potential 

passes over the sarcolemma and further into the T-tubules and 

sarcoplasmic reticulum and triggers it to produce Ca2+ ions into the 

sarcoplasm. The binding of calcium ions to the troponin causes its shape 

and position to change which in turn modifies the position and shape of 

tropomyosin that binds the troponin. This shift presents the active sites on 

the molecule, F-actin which prompts the myosin cross-bridges to bind to 

these active sites. 

Q27.  Aerobic respiration has more efficiency. Justify. 

Ans. In this process, a single molecule of glucose can yield up to 36 ATP 

molecules. In anaerobic respiration or fermentation, there are only 2 

molecules of ATP from every molecule of glucose, which in comparison is 

lesser than aerobic respiration. Hence aerobic respiration is more 

efficient. 

 

Q28. What are the main functions of carbohydrates? 

Ans. The main function of carbohydrates are: 

1. Regulation of blood glucose. 

2. Involved in fat metabolism and prevents ketosis. 

3. Provide energy and food to the body and to the nervous system. 

4. Functions as the basic component of food including fibre,  starch, and 

sugars. 

5. They are the primary source of energy. Therefore involved in the 

breakdown of starch into glucose, and proteins to produce energy for 

metabolism. 

 

Q29. How do endoparasites survive inside the body of the host? 



 

Ans. The endoparasites have the following features which help them to survive 

inside the body of the host: 

● Anaerobic respiration. 

● Exchange of gases through the body surface. 

● They possess an additional organ for attachment. 

● Well-developed reproductive organs. 

● A thick body covering is present. 

● They have no locomotory organs. 

● Tapeworms do not have a digestive system and absorb the digested food 

of the host. 

 

Section D 

Q30. Mention the functions of each of the following: 

1. Ureters in frog 

2. Malpighian tubules 

3. Body wall in the earthworm 

Ans. 

1. Ureters in frogs– Ureters carry sperms and excretory waste to the cloaca. 

They also carry the ova. 

2. Malpighian tubules- Each tubule is lined by glandular cells and carries out 

excretion. The glandular cells absorb the excretory materials which are 

then converted into uric acid. It is then released out through the hindgut. 

3. Body wall in Earthworm– The body wall comprises basal cells, receptor 

cells and gland cells. The body wall provides support and the cells secrete 

mucus to keep the skin moist. The muscles provide strength and rigidity. 

 

Q31. Give an account of the asexual reproduction by spores in algae. 

Ans.  Asexual reproduction in algae involves the formation of several kinds of 

spores. 

● Zoospores- Motile, naked spores with two, four or many flagella. For eg., 

Chlamydomonas possess biflagellate zoospores, Ulothrix possess 



 

quadriflagellate zoospores and Oedogonium possess multiflagellate 

zoospores. 

● Aplanospores- These spores are non-motile. They may be formed either 

singly or by the division of protoplast to form several aplanospores. These 

are formed inside the sporangium during unfavourable conditions. Eg., 

Microspora. 

● Tetraspores - Tetraspores are produced by diploid plants of some algae. 

These are a special type of haploid aplanospores formed within 

tetrasporangia. 

● Akinetes- These are thick-walled spore-like structures with abundant food 

reserves. They can survive under unfavourable conditions. 

● Exospores- These are separated from the mother cell by the formation of the 

septum. They are formed near the end of the mother cell. Eg., 

Chamaesiphon 

● Endospores- The mother protoplast divides and forms the endospores. They 

are also known as conidia or gonidia. These are formed to survive under 

unfavourable conditions. Eg., Dermocarpa. 

 

Q32. Describe the importance of hormones and endocrine glands responsible 

for regulating the Calcium Homeostasis. 

Ans. The hormones and endocrine glands that regulate calcium homeostasis 

are thyroid and parathyroid glands and their related hormones which are 

Parathyroid hormone (PTH) and calcitonin. The endoderm of the embryo 

develops the parathyroid glands and has two types of cells – oxyphil cells 

and chief cells. The chief cells secrete the parathyroid hormone(PTH) 

which is involved in controlling phosphate and calcium stability between 

other tissues and blood. From bones, it causes the secretion of calcium 

into the blood. PTH causes an increase in the reabsorption of calcium by 

the organs of the body such as kidneys and intestine. The thyroid gland is 

the largest endocrine gland that is situated prefrontal to the thyroid 

cartilage of the larynx in the neck. It regulates the calcium homeostasis 

and releases thyrocalcitonin hormone which is produced by the ‘C’ cells. 

The hormone is secreted when the calcium concentration in blood is high. 

They lower the calcium level by suppressing the release of calcium ions 



 

from the bones. Hence calcitonin has a contrary effect on calcium in 

comparison to the parathyroid hormone. 

Q33. Explain the following with examples from various plant tissues 

a) Differentiation 

b) Dedifferentiation 

c) Redifferentiation 

Ans. 

a)  Differentiation – It is permanent in structure, size, function, and 

composition of cells, tissues or organs. For instance, meristematic tissues 

give rise to new cells that mature and get differentiated into special tissue 

or plant organs. For example – formation of treachery elements results in 

the loss of cell protoplasm. To carry water at a stretch under extreme 

tension, they develop an elastic, strong, lignocellulosic secondary cell 

wall. 

b)  De-differentiation – Under certain conditions, the cells that have dropped 

the capability to divide can regain the capacity, this process is referred to 

as de-differentiation. For example – the development of meristems – the 

cork cambium from completely transformed parenchyma cells. 

c)  Re-differentiation – During de-differentiation, before-mentioned 

tissues/meristems after division generate cells that lose the ability to 

divide once more but mature to take up certain functions. They get re-

differentiated. Example – secondary cortex 


