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BIOLOGY
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General Instructions:

(1) There are 33 questions in all. All questions are compulsory.

(2) This question paper has five sections: Section A, B, C, D and E.

(3) All the sections are compulsory.

(4) Section A contains sixteen questions of one mark each, Section B contains five
guestions of two marks each, Section C contains seven questions of three marks each,
Section D contains two case study-based questions of four marks each and Section E
contains three long answer questions of five marks each.

(5) There is no overall choice. However, an internal choice has been provided in one
guestion in Section B, in one question in Section C and all three questions in Section E.
You have to attempt only one of the choices in such questions.

(6) Wherever necessary, neat and properly labelled diagrams should be drawn.

(7) Answer of the MCQ must be written completely along with the correct option.

SECTION-A
Which kingdom does the yeast, used in baking, belong to?
A. Monera B. Protista C. Fungi D. Plantae
Which plant hormone is associated with the ripening of fruits?
A. Cytokinin B. Auxin C. Ethylene D. Abscisic acid
What is the function of the cell membrane?
A) Energy production B) Genetic information storage
C) Control the entry and exit of substances D) Protein synthesis
Proteins are made up of which monomers?
A) Nucleotides B) Amino acids C) Monosaccharides D) Fatty acids
Which phase of the cell cycle involves DNA replication?
A) G1 phase B) S phase C) G2 phase D) M phase
In binomial nomenclature, which two taxonomic categories are used to name an organism?
A) Class and Order B) Genus and Species
C) Family and Genus D) Phylum and Class
Which plant group is characterized by the production of flowers and seeds enclosed within fruits?
A) Bryophytes B) Gymnosperms C) Angiosperms D) Pteridophytes
Which of the following is the correct order of taxonomic hierarchy in animals from the broadest to
the most specific?
A) Phylum, Class, Order, Family, Genus, Species
B) Kingdom, Family, Order, Phylum, Species, Genus
C) Species, Genus, Family, Order, Class, Phylum
D) Class, Phylum, Kingdom, Family, Order, Genus
Which pigment is primarily responsible for the absorption of light during photosynthesis?

A) Carotenoids B) Chlorophyll a C) Chlorophyll b D) Xanthophyll
Which of the following is produced during anaerobic respiration in plants?
A) Oxygen  B) Lactic acid C) Alcohol and carbon dioxide D) Water and energy
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What is the term for the amount of air that remains in the lungs after exhalation?

A) Tidal volume B) Vital capacity C) Residual volume D) Inspiratory reserve volume
What is the name of the circuit that circulates blood between the heart and the lungs?

A) Systemic circulation B) Pulmonary circulation

C) Coronary circulation D) Lymphatic circulation
In humans, which of the following is primarily responsible for the movement of the limbs?

A) Cardiac muscles B) Skeletal muscles C) Smooth muscles D) Connective tissues
Which part of the brain is responsible for controlling balance and coordination?
A) Cerebrum B) Cerebellum C) Medulla oblongata D) Thalamus

Which hormone is responsible for regulating the metabolism of carbohydrates, proteins, and fats?

A) Adrenaline B) Insulin C) Thyroxine D) Progesterone

Which of the following is the main excretory product of humans?

A) Urea B) Uric acid C) Ammonia D) Creatinine
SECTION-B

Brinjal and potato belong to the same genus but different species. What separates the two species?
What is diatomaceous earth? Why are diatoms referred to as ‘pearls of the ocean’?

Define the following terms: (a) aestivation (b) placentation

Give example of

(a) Hyperglycemic hormone and hypoglycemic hormone

(b) Hypercalcemic hormone

Why is the colour of a leaf kept in the dark frequently becomes yellow, or pale green? Which
pigment do you think is more stable?

OR
Terrestrial animals are generally either ureotelic or uricotelic, not ammonotelic, why?
SECTION-C
What is stomatal apparatus? Explain the structure of stomata with a labelled diagram.
Draw a neat diagram of digestive system of frog.
Briefly mention the mechanism of action of FSH.
Define oxygen dissociation curve. Can you suggest any reason for its sigmoidal pattern?
Explain briefly the following terms with suitable examples.
(i) Protonema (ii) Antheridium (iii)Archegonium
OR
What are the modifications that are observed in birds that help them fly?

A cell having 32 chromosomes undergoes mitotic division. During metaphase, what will the
chromosome number (N) of the cell? During anaphase, what will the DNA content of the cell be?

What do you understand by ‘phycobiont’ and ‘mycobiont’?
SECTION-D (Answer any 4 questions)

A 45-year-old patient presents with frequent urination, excessive thirst, and fatigue. The doctor
orders a blood test, which reveals high blood sugar levels. The patient is diagnosed with Type 2
Diabetes Mellitus.

Which hormone is most likely deficient or ineffective in this patient?
A) Thyroxine B) Insulin C) Glucagon D) Adrenaline

Which gland is responsible for the secretion of the hormone involved in regulating blood sugar
levels?

A) Thyroid gland B) Pituitary gland  C) Pancreas D) Adrenal gland
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What is the function of the hormone that is deficient in this patient?

A) To increase blood sugar levels

B) To decrease blood sugar levels by promoting glucose uptake in cells
C) To stimulate the breakdown of glycogen

D) To increase heart rate
What are the complications associated with uncontrolled Diabetes Mellitus?
Name two diagnostic tests used to confirm Diabetes Mellitus.

A 50-year-old patient presents with a lump in the breast. A biopsy reveals that the lump consists of
rapidly dividing cells, indicating a malignant tumor. The doctor explains that these cells have lost
the regulation of the cell cycle.

Which phase of the cell cycle is primarily responsible for the division of genetic material?

A) G1 phase B) S phase C) G2 phase D) M phase
What is the primary purpose of the S phase in the cell cycle?
A) Cell growth B) DNA replication C) Cytokinesis D) Protein synthesis

Which checkpoint in the cell cycle ensures that the cell is ready for DNA replication?
A) G1 checkpoint  B) G2 checkpoint  C) M checkpoint D) S checkpoint
What is the term for the uncontrolled division of cells as seen in this case?

A) Apoptosis B) Necrosis C) Cancer D) Regeneration
Which type of cell division is involved in the proliferation of cancer cells?
A) Mitosis B) Meiosis C) Binary fission D) Budding
SECTION-E
Explain the mechanism of generation and conduction of nerve impulse.
OR

Discuss the characteristic features of the family Solanaceae with floral diagram and floral formula.
Include details about the morphological features of the root, stem, leaves, flowers, and fruits.
Explain the economic importance of this family.

Enumerate the mechanism of sliding filament theory of muscle contraction.
OR

Give a schematic representation of glycolysis.

a) What is the functional role of the lymphatic system?

b) Why are thrombocytes necessary for blood coagulation?

c) What are the two types of circulatory system?
OR

a) The functional groups in amino acids are weak bases and acids chemically, the ionization is
affected by the pH of the solution. The activity for several enzymes is affected by the ambient
pH and is depicted in the curve below, explain in brief.

b) Justify with the help of an example why nucleic acids display secondary structure.

c) Can rubber be classified as a primary metabolite or a secondary metabolite? Write a short note
on the rubber.
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