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Model Questions for New Revised Syllabus in Physiology (2025)
(Sem II & IV Major and Minor/MDC)

Semester Il Major
Paper DSCC-2
(Cell Signalling, Biophysics, Enzymes, Basic Genetics & Haematology-I)

Unit I: Cell Signaling

Questions carrying 1-2 marks:

Define autocrine signaling with an example

Define endocrine signaling with an example.

What is paracrine signaling? Provide an example.

What is juxtacrine signaling? Give one example.

What are secondary messengers? Give one example.

Write the full form of STDR/SMAD/SOS/JAK/STAT/ERK.

What is signal transduction in cell signaling?

What do you mean by enzyme-coupled receptors? Give one example.
Give one example of an ion-channel-linked receptor.

10. What are the three main stages of cell signaling?

11. Distinguish between paracrine and juxtacrine signaling.

12. What are G-protein-coupled receptors?

13. What are the different types of o subunits of G protein?

14. What is CREB?

15. What are the different types of SMADs?

16. What are soluble receptors? Give an example.

17. Differentiate between intracellular and extracellular signaling.
18. Name any one disease linked with a defect in JAK-STAT signaling.
19. What is the role of Ras protein in signaling?

20. State the role of GTP in G-protein receptor signaling.

Questions carrying 3-5 marks:

1.
2.
3.

4,

oo

0 ©

11.
12.
13.

Describe the different stages of cell signaling.

Describe the structure and mechanism of G-protein-coupled receptors (GPCRs) with a labelled diagram.
Explain the working of ion-channel-linked receptors with an example. How does it lead to signal
transmission?

What are enzyme-linked receptors? Explain their mechanism using the receptor tyrosine kinase as an
example.

Discuss the role of calcium ions (Ca®*) as intracellular messengers in signal transduction.

Explain the phosphatidyl-inositide signaling pathway and the role of IP3 and DAG in it.

Describe the MAP kinase (mitogen-activated protein kinase) pathway and its role in regulating gene
expression.

Give a brief account of cAMP and cGMP as second messengers.

Briefly discuss the roles of adenylyl cyclase and guanylyl cyclase in cell signaling.

. Describe the function of protein kinases in intracellular signaling and how they contribute to signal

amplification.

Discuss the significance of nitric oxide and carbon monoxide as signaling molecules.

Explain the JAK-STAT signaling pathway. Discuss its role in cytokine signaling and gene transcription.
Discuss the Ras-Raf-MEK-ERK signaling pathway. How is it activated, and what cellular processes does it
regulate?
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14. Describe the SMAD signaling pathway. How is it activated by TGF-f receptors, and what is its significance
in development and disease?
Unit II: Biophysics and Biophysical Principles

Questions carrying 1-2 marks:
1. State Fick’s first law of diffusion.
2. What is the unit of viscosity?
3. Mention any two factors regulating viscosity of blood.
4. Name two physiological buffers.
5. State any two physiological significances of surface tension.
6. What do you mean by pKa and pKb?
7. State the physiological significance of diffusion.
8. State any two physiological applications of osmosis.
9. Compare osmolarity and tonicity.
10. What is an erythrocyte ghost?
11. Define entropy.
12. What is the meaning of prime (‘) in AG®'?
13. Define free energy change.

Question carrying 3-5 marks:

Derive the Henderson-Hasselbalch equation and state its significance.
Define colloids. Mention their optical and electrical properties.

State the physiological significance of pH.

Describe the physiological applications of diffusion.

Discuss the role of bicarbonate buffer/ammonia buffer in the human body.
Explain the laws of thermodynamics with physiological examples.

Explain why the living body is considered as a thermodynamic system?
What is Gibbs-Donnan equilibrium? State its significance.

PN AW

Unit III: Enzyme

Question carrying 1-2 marks:

What is the full form of EC in enzyme classification?

2. Whatis a ribozyme?

3. Whatis an abzyme? State its significance.

4. Whatis a coenzyme?

5. Define enzyme specificity.

6. Name a non-competitive inhibitor and a competitive inhibitor.
7

8

9

=

What does K signify in enzyme kinetics?
Define Q1o value.
Define holoenzyme and apoenzyme with one example each.
10. Compare coenzyme and prosthetic group.
11. Give two differences between reversible and irreversible enzyme inhibition.
12. What are V- and K-type enzymes? Give examples.
13. Give an example of an enzyme having the following cofactors: Zn, Se, heme, and Fe-S cluster.
14. What are isozymes? Give examples.
15. What do you mean by the term activation energy with reference to enzyme activity?

Question carrying 3-5 marks:
1. Explain the induced-fit model of enzyme-substrate interaction.
2. State the effect of pH and temperature on enzyme activity.
3. State the merits and demerits of Km and Vmax.
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Explain the concept of allosteric modification of enzymes.

Write short notes on feedback inhibition of enzyme action.

State the effect of substrate concentration on enzyme activity.

Write short notes on competitive/non-competitive/uncompetitive enzyme inhibition.
Derive the Michaelis-Menten equation.

Why is linear transformation of hyperbolic enzyme Kinetics required?

. Draw and label a Lineweaver-Burk plot. Mention its advantage.

. State the significance of sigmoid kinetics and the Hill equation in enzyme regulation.

. What is reversible covalent modification of an enzyme? Give an example.

. How does competitive inhibition of an enzyme differ kinetically from non-competitive inhibition?
. What are rate-limiting enzymes? Give any two characteristics of rate-limiting enzymes.

Unit 1V: Basic Genetics & Molecular Biology:

Questions carrying 1-2 marks:

=

State Mendel’s Law of Segregation. What is the Law of Independent Assortment?

Define dominant and recessive alleles.

What is a monohybrid cross? Give an example. What is a dihybrid cross? Give an example.
What is a test cross? When is it used?

What is a centromere? Mention its function.

What are start and stop codons? Give an example.

What is the Pribnow box/TATA box?

What are Okazaki fragments?

Classify chromosomes based on centromere position.

. What is linkage? Mention one example. State one difference between crossing over and linkage.
. Give two examples of structural chromosomal mutations.

. What is aneuploidy/polyploidy? Give an example.

. Name the histone proteins present in nucleosomes.

. How many base pairs are there in the human genome? Mention two key features of the human genome.
. What is the approximate number of protein-coding genes in the human genome?

. What is the mode of inheritance of mitochondrial DNA?

. Define epistasis, expressivity, penetrance, and pleiotropism with an example.

. What is karyotyping? Mention one application of karyotyping.

. What is the central dogma of molecular biology?

. What is the wobble hypothesis?

. What is the role of DNA helicase?

. What is a promoter/an operon?

. What is the Shine-Dalgarno sequence?

. Name the structural genes of the lac operon.

. What is meant by degeneracy of codons?

Questions carrying 3-5 marks:

1.

OONA AW

Differentiate between complete dominance, incomplete dominance, and co-dominance with examples.
Discuss the functions of telomeres and centromeres in chromosome stability and division.

What are the differences between euchromatin and heterochromatin?

Explain the process of crossing over and its genetic significance.

Describe the types of structural chromosomal mutations with examples.

Explain the nucleosome structure and its role in DNA packaging.

State the characteristics of genetic code.

Differentiate between euchromatin and heterochromatin with their functional significance.

Briefly state the key findings of the Human Genome Project and mention the basic features of the human
genome and its organization.
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10.
11.
12.
13.
14.

15.
16.
17.
18.
19.
20.
21.
22.

Compare nuclear and mitochondrial DNA in terms of structure, inheritance, and function.
Define epistasis. Describe its types with suitable genetic examples.

Explain the concepts of penetrance and expressivity with examples.

What is pleiotropy? Discuss with examples how one gene affects multiple traits.

Describe the major steps of karyotyping and mention the major diagnostic outcome/ How can
chromosomal abnormalities be detected using a karyotype? Explain with examples.
Describe the process of DNA replication in prokaryotes with the role of key enzymes.

What is semi-conservative replication? How was it experimentally proven?

Explain the process of transcription in prokaryotes, highlighting the role of RNA polymerase.
Describe the regulation of transcription in prokaryotes using the lac operon as an example.
Describe the elongation steps involved in translation in prokaryotes.

What are the roles of tRNA and ribosomes in prokaryotic translation?

Explain the structure and functioning of the lac operon in E. coli.

How is the lac operon regulated by the presence or absence of lactose and glucose?

Unit V: Hematology-I

Questions carrying 1-2 marks:

=

Mention two significance of plasma proteins.

What is plasmapheresis?

Differentiate between plasma and serum.

Name an anticoagulant and mention its mechanism of action.
Name any two abnormal hemoglobins.

What are derived products of hemoglobin?

Distinguish between foetal and adult hemoglobin.

What is the ABO blood group system?

Who discovered the Rh grouping system?

. What are the components of the Rh blood group system?

. What is the H antigen?

. Mention two functions of platelets.

. Name different types of bone marrow.

. What is erythropoiesis?

. What is the normal range of plasma protein concentration?
. What do you mean by polycythemia?

. Define leukocytosis.

Questions carrying 3-5 marks:

0O NO AW

Discuss erythropoiesis with a suitable diagram.

State the importance of vitamins in the regulation of erythropoiesis.

State the source and function of erythropoietin.

Describe the biosynthesis and breakdown of heme.

State the importance of the reticuloendothelial system and heme oxygenase in heme catabolism.
Write a short note on abnormal hemoglobins.

Explain the molecular basis of ABO blood group antigens.

Explain the immunological basis of the Rh blood group.

Write a short note on minor blood grouping systems.
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SEC-2
(Clinical Haematology, Ergonomics, and Histology)

Unit I: Clinical Hematology

Questions carrying 1-2 marks:

1.

O XN W
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What is TC in haematology?

What do you mean by differential count?

Define Arneth count. State its clinical significance.
Expand PCV. State its significance.

What is ESR? Name a method used to determine ESR.
What is the Coulter principle?

State two hazards of blood transfusion.

What does MCV stand for? State its formula.
Compare bleeding time and clotting time.

. State two precautions to be taken during blood transfusion.
. What is MCH and MCHC?

. Define leukopenia and leukocytosis.

13.
14.
15.
16.
17.

What do you mean by thrombocytopenia?

What is a hemogram? State its purpose.

Mention two applications of automated hematoanalyzer.
What do you mean by megaloblastic anemia? State its cause.
What do you mean by aplastic anemia?

Questions carrying 3-5 marks:

1.

NN

Explain the essential steps of blood transfusion.

Describe the hazards and precautions of blood transfusion.

Discuss the clinical significance of erythrocytosis and purpura.
Describe the clinical significance of PCV, MCV, MCH, and MCHC.

Write a short note on ESR.

Explain leukocytosis and leukemia with pathophysiological importance.
Write a short note on nutritional anaemia.

Unit II: Basic Ergonomics

Questions carrying 1-2 marks:

1.

O XN WN

10.
11.

Define ergonomics and classify.

What are the scopes of ergonomics?

What do you mean by cognitive ergonomics?

What are the scopes of physical ergonomics?

Define manual material handling.

Mention two components of workplace assessment.
Write any two man-machine-environment interactions.
Define noise.

State the use of a noise level meter and noise dosimeter.
What do you mean by illuminance and brightness?
Define heat stress.
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12. What is the WBGT index?

13. State the formula of the indoor and outdoor WBGT index.

14. State the use of a globe thermometer.

15. Why is the temperature of a wet-bulb thermometer usually less than that of a dry-bulb thermometer?

Question carrying 3-5 marks:
1. Describe the multidisciplinary nature of ergonomics.
Explain man-machine-environment interactions and their practical applications.
Write a short note on noise as an ergonomic factor.
Discuss the process and significance of ergonomic assessment in workplace design.
Discuss the importance of ergonomic assessment of light, noise, and temperature in the workplace.
Explain the importance and risk factors of MMH in occupational physiology.

o U Wi

Unit III: Anthropometry & Designing

Question carrying 1-2 marks:
1. What is anthropometry?
What is static anthropometry?
Define dynamic anthropometry.
Define standard standing posture for anthropometry.
State the difference between an anthropometer and a stadiometer.
Define reach in anthropometry.
Differentiate between reach and clearance.
Define percentile and its use in designing.
What does the 5th percentile signify?
10. Compare customized and adjustable designing.
11. Name two dimensions used in helmet designing.
12. Mention any two anthropometric measures used in chair design.

WO N W

Question carrying 3-5 marks:
1. Mention common anthropometric dimensions.
Write a note on range of motion and posture.
Discuss Newtonian anthropometry and its relevance.
Explain the concept and calculation of percentiles in anthropometry and their application in design.
Describe the use of anthropometric data in chair designing.
Explain anthropometric considerations in helmet design.
Write a short note on clearance and its application in designing.

N Ul W

Unit IV: Histological Techniques

Question carrying 1-2 marks:
1. What s fixation in histology?
Name one fixative.
What is a microtome used for?
Define decalcification.
What is a serial section?
What are the objectives of tissue fixation?
Mention two types of fixatives.

Nk wWN
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8. Whatis the role of decalcification in tissue processing?
9. State the use of the freezing method in histology.

Question carrying 3-5 marks:
1. Write a short note on fixatives and their use in histology.
Describe the criteria for choosing fixatives.
Discuss physical fixation methods like freezing and microwave and their benefits.
What are the different types of microtomes? State the principles and applications of any two of them.
Describe the role of microtomy in histology.
Mention three types of microtome sections.
Describe various chemical fixatives and their applications.
Discuss physical methods of fixation and their advantages.
Write a short note on fixation artifacts.

O 0NN W

Unit V: Theory of Staining

Question carrying 1-2 marks:

1. Distinguish between stain and dye.
Name two dyes used in histology.
What is progressive staining? Give an example.
What is regressive staining? Give an example.
Mention the principle of PAS staining.
Name a dye used in Romanowski stain.
Define vital and supravital staining. Give examples.
What is the principle of silver nitrate staining?
What are mordants? Give an example.
10. Mention any two features of Leishman stain.
11. Define staining artifacts with one example.

WO N W

Question carrying 3-5 marks:

1. Discuss the histochemical basis and steps involved in PAS staining.
Discuss the histochemical basis and steps involved in Sudan staining.
Mention the types, applications, and limitations of Romanowsky stains.
Write down the principle of Leishman staining of peripheral blood smear.
State the principle and steps involved in hematoxylin-eosin staining.
Write a note on supravital staining techniques.

Describe the steps involved in silver nitrate staining.
Mention the applications of silver nitrate and methylene blue staining.

O N W

Semester-1V Major
DSCC 5
(Metabolism and Nutrition)
Unit-I: Metabolism I

Questions carrying 1-2 marks:
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Name inhibitors each of the glycolysis and/ TCA cycle.

Name the protein primer involved in glycogenesis.

Name the enzyme involved in the only oxidative step of glycolysis.

Why cannot muscle add glucose to blood during glycogenolysis?

Name the intermediate metabolite formed in the R-L cycle.

Name the important substance produced in the HMP shunt where the pathway is active.
Name the enzymes where substrate-level phosphorylation occurs in glycolysis.

What is meant by oxidative decarboxylation?

What is the function of UDPG in glycogenesis?

. What is the function of glucan transferase in glycogenolysis?

. Name the enzymes that catalyze the oxidative steps of the HMP shunt.
. What is the function of glycerokinase in relation to gluconeogenesis?

. What are anaplerotic reactions?

Questions carrying 3-5 marks:

-

Distinguish between the functions of hexokinase and glucokinase.
What is meant by the amphibolic nature of the TCA cycle?

Name the enzymes of the irreversible steps of glycolysis.

State the significance of an active HMP shunt in erythrocytes.
Name the gluconeogenetic precursors.

Name the vitamins that play key roles in the TCA cycle.

What is a multienzyme system? Give an example.

Discuss the synthesis of citrate in the TCA cycle.

Describe the oxidative decarboxylation step in the TCA cycle.

. Describe the only oxidative step of glycolysis.

. Name the enzymes involved in oxidative and substrate-level phosphorylation in the TCA cycle.
. Describe the oxidative steps of the HMP shunt.

. How is ribose synthesized in the HMP shunt?

. Describe the Cori/glucose-alanine cycle, mentioning its significance.

Unit-II: Metabolism II

Questions carrying 1-2 marks:

1.

©CoNoT LN

10.
11.

Name the organ where ketogenesis occurs.

What is meant by de novo biosynthesis of fatty acid /purine/pyrimidine?
Name the enzyme system that desaturates fatty acids.

What is glyceroneogenesis?

State the cellular site of de novo biosynthesis of fatty acids.

Name the rate-limiting enzyme in the biosynthesis of cholesterol and monounsaturated fatty acids.
What is acyl carrier protein?

State the function of acetyl-CoA carboxylase in fatty acid biosynthesis.
What is the carnitine shuttle?

State the importance of peroxisomal beta-oxidation.

Name the ketone bodies.

Questions carrying 3-5 marks:

1.
2.
3.
4,
5.

Describe the role of the carnitine shuttle for fatty acids. Why is it called beta-oxidation of fatty acids?
Describe the beta-oxidation of fatty acids from Acyl-CoA.

State the energetics of an even-C fatty acid in its beta-oxidation.

Discuss the steps of hepatic mitochondrial ketogenesis.

Discuss the steps of ketone body catabolism, mentioning sites of the reaction.
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9.

Discuss briefly the role of fatty acid synthase in fatty acid biosynthesis.

Why are animals unable to synthesize »-6 and ®-3 fatty acids?

Mention the steps in the biosynthesis of phosphatidylcholine and phosphatidylserine from 1,2-
diacylglycerol.

Describe the biosynthesis of mevalonate from acetyl-CoA/squalene from isoprenoid units.

Unit III: Metabolism II1

Questions carrying 1-2 marks:

1.
2.

©ONO U AW

Define amino acid pool.

Name the vitamin that acts as a coenzyme of transaminase/amino acid oxidase/glutamate
dehydrogenase.

What is meant by glucogenic/ketogenic amino acids?

What is “active methionine”?

What is meant by transmethylation?

Name the amino acid that produces histamine/glutathione/thyroid hormones/SAM.
Name some cells that cannot synthesize a purine ring.

Which metabolite is increased in serum during gout?

Name one redox pair found in the physiological system.

10 Name one inhibitor/uncoupler of the mitochondrial electron transport chain.
11. Define P:0 ratio.
12. What is ATP synthasome?

Question carrying 3-5 marks:

1.

OO AW

Describe the reaction catalyzed by aminotransferases.

Discuss the process of oxidative deamination.

Describe the synthesis of urea from carbamoyl phosphate.

Distinguish between the functions of carbamoyl phosphate synthase I & II.

State the energetics of urea synthesis.

Name the enzymes of the glycine cleavage system.

Why are phenylalanine and tyrosine called ‘glucogenic and ketogenic’?

Describe the synthesis of UTP from orotic acid.

Name the vitamin involved in one-carbon metabolism. Briefly state the importance of one-carbon
metabolism in the biosynthesis of various physiologically important substances.

10. Discuss briefly the chemiosmotic theory of oxidative phosphorylation.
11. How are purine bases salvaged?

Unit-1V: Nutrition I

Questions carrying 1-2 marks:

1.

2
3
4
5.
6.
7
8
9.
1

Name the vitamin that functions as a coenzyme in carbon dioxide ‘fixation.’
Name the vitamin that supports one-carbon metabolism.

Name the vitamin that prevents pernicious anemia.

Name the vitamin that prevents scurvy.

What is provitamin D3?

Mention one deficiency symptom of vitamin A & K, thiamine, and riboflavin.
State the role of sodium, calcium, phosphorus, and iodine in human physiology.
Define respiratory quotient, basal metabolic rate, and specific dynamic action.
What is meant by indirect calorimetry in human nutrition?

0. What is non-protein RQ?
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Questions carrying 3-5 marks:

State the physiological functions of zinc.

Discuss the importance of iron in human physiology.

Explain the biochemical basis of the problem of excess fluoride in human physiology.
Discuss the importance of pyridoxine in amino acid metabolism.

Describe the method of measurement of BMR using the Benedict-Roth spirometer.

v Wi e

Unit V: Nutrition II

Question carrying 1-2 marks:
1. Define: calorific value of food, adult consumption unit, biological value of proteins, net protein
utilization, protein efficiency ratio, and digestibility coefficient.
What are protein sparers?
What should be the ratio of carbohydrate, protein, and fat in our diet?
Name the essential amino acids and fatty acids.
State the importance of dietary fibers.
What is obesity?

SUlE WD

Question carrying 3-5 marks:

Briefly discuss the factors that determine the calorie requirements of a human.
Discuss the principles of formulation of a balanced diet for an adult human.
Briefly discuss the changes in metabolism during starvation.

Mention the criteria for determining obesity and its probable causes.

State the relationship of obesity with insulin resistance & elevated leptin levels.

G W e

DSCC 6
(Nerve-Muscle Physiology II, Nervous System II, and Molecular Neurophysiology)
UNIT-I: Nerve-Muscle Physiology 11

Questions carrying 1-2 marks

1. Whatis an active zone?
Name two synaptic vesicular-associated proteins.
Differentiate between physical and chemical synapses.
What do you understand by docking in the context of synaptic transmission?
What do you understand by synaptic delay?
What is denervation hypersensitivity?
What is the subliminal fringe?
What do you understand about post-tetanic potential?
. Give two examples of neuromodulators.
10. Name two co-transmitters.
11. Differentiate between isotonic and isometric contractions.
12. What do you understand about myasthenia gravis?

O DN U AW

Questions carrying 3-5 marks
1. Write short notes on EPSP & IPSP.
2. Describe the molecular architecture of the presynaptic membrane.
3. Describe the role of vesicular associated proteins in synaptic transmission.
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Describe the EM structure of the neuromuscular junction.

What are EPP & MEPP?

Describe the molecular basis of the latch-bridge phenomenon.
Describe the molecular basis of myosin-based muscle contraction.
Describe the chemical changes during skeletal muscle contraction.
Write short notes on the length-tension curve.

10 Briefly describe the thermal changes during muscle contraction.
11. What are preload and afterload in relation to muscle contraction?
12. Write a short note on electromyography.

UNIT-II: Nervous System Il

Questions carrying 1- 2 marks

1.

O ONU WD

Name the largest autonomic ganglion.

What is stellate ganglion?

Name the components of basal ganglia.

Which part of the brain is considered as a sensory relay station, and why?
What is an intention tremor?

Name the neurotransmitter present in the nigrostriatal pathway.

Which part of the hypothalamus controls body temperature?

Name the most primitive part of the hypothalamus.

What are the symptoms of vestibular dysfunctions?

10 Mention the location of the reticular formation.
11. What do you understand about the Golgi-tendon reflex?
12. What are ramus communicans?

Questions carrying 3 - 5 marks

1.

O XNV WD WD

Give an outline of sympathetic outflow with a labelled diagram.

Write a short note on autonomic ganglia.

Write down the histological structure of different layers of the cerebral cortex.
Name different nuclei of the hypothalamus.

Describe the role of the hypothalamus in the control of feeding and satiety.
Describe the role of the cerebellum in the control of voluntary movements.
Describe the structure of vestibular apparatus.

[llustrate the functional localization of the cerebral cortex.

Write short note on: Parkinsonism

Write short note on: Thalamic syndrome

Describe the structure of the muscle spindle.

Write short note on: Golgi-tendon organ

UNIT-1II: Nervous System 111

Questions carrying 1-2 marks

1.

ik W

Name the components of the limbic system.

What is referred to as pain?

Mention the locations of sensory and motor speech centers.
Define conditioned reflex.

What is synaptic plasticity?
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What is senile dementia?

What is long-term potentiation?

What are the waves of EEG?

What is ECoG?

10 State the physiological significance of studying isolated cortex.
11. What do you mean by the evoked cortical potentials?

© ® N o

Questions carrying 3 - 5 marks

1. Describe the mechanism of the consolidation of memory.
Describe the gate-control theory of referred pain.
Describe the components of the Papez circuit.
What do you understand about REM and non-REM sleep?
Write a short note on Alzheimer’s disease.
Write a note on decerebrate rigidity.
What do you understand about decorticate rigidity?
Describe different subtypes of aphasias.
What do you understand about long-term and short-term memories?
10 Describe the neural pathway associated with speech.
11. Write a short note on split brain.

OO NU e WD

UNIT-1V: Molecular Neurobiology

Questions carrying 1- 2 marks
1. What do you understand about ionotropic and metabotropic receptors?
Name the subtypes of acetylcholine receptors.
Mention the full forms of NMDA and AMPA receptors.
Mention one function of cannabinoid receptors.
State one function of histamine receptors.
Mention the functions of adrenoceptors.
State the occurrences of opiate receptors in the CNS.
Name one agonist and antagonist of the acetylcholine receptor.
Where are D1 and D2 receptors located?

O 0N U W

Questions carrying 3 - 5 marks
1. Describe the structure and function of different types of acetylcholine receptors.
Describe the structure of the NMDA receptor.
State the location and functions of AMPA receptors.
Write a short note on GABA receptors.
[llustrate the structural components of serotonin receptors.
What are the subtypes of histamine receptors? Mention their physiological functions.
Describe the structure of the alpha-1 adrenergic receptor. Mention its function.

NOo Uk wN

UNIT-V: Neural Regulation of the Cardio-Respiratory System

Questions carrying 1- 2 marks
1. Mention the location of baroreceptors.
2. Mention one function of the vasomotor centre.
3. Mention the location of pulmonary ] receptors.
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Name the components of the pre-Botzinger complex.
Mention the location of the pneumotaxic centre.
What are buffer nerves?

Mention the anatomical location of CAC and CIC.
State Marey’s law of heart.

Questions carrying 3 - 5 marks

1.

O N U W

Unit I:

Describe the role of the vasomotor centre in the control of arterial blood pressure.
Write a short note on the Bainbridge reflex.

Describe the role of pulmonary J receptors in the development of tachypnea.
Write a short note on the Hering-Breuer reflex.

Give a brief account of neural regulation of respiration.

Give an account of the central and peripheral chemoreceptor activation.

Write a short note on the Bezold-Jarisch reflex.

Mention different respiratory centers of the brainstem. State their functions.

DScC 7
(Physiology of Excretion, Altered Environment & Biostatistics-1I)

Renal Physiology

Questions carrying 1-2 marks:
1. Mention the parts of the nephron where the greatest fraction of filtered water is reabsorbed in presence
and absence of ADH.
2. What is filtered load?
3. What is vasa recta?
4. Name any two substances that have bidirectional transport in the renal tubule.
5. Name the anatomical and physiological types of nephrons.
6. Name two abnormal constituents of urine.
7.What is ‘end-stage renal disease/failure’?
8. What is the detrusor muscle?
9. What is a clearance test?

10.
11.
12.
13.
14.
15.
16.

17.
18.
19.
20.

What are aquaporins?

What is the structural relation of podocytes with slit pores?

What is ‘splay’ in renal glucose transport?

What is the filtration fraction?

What do you mean by Timg?

State the physiological significance of glutaminase in renal tubular cells.

Why is hemoglobin more permeable than albumin in the glomerulus in spite of the fact that they have
similar molecular weights?

State the difference between ‘transport maximum (Tm)’ and ‘Tm-limited transport maximum.’
What is an artificial kidney?

How does a protein-rich meal affect renal blood flow?

What is cystometry?

Questions carrying 3-5 marks:
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1. State the peculiarities of renal circulation.

2. Explain the functional significance of the uretero-vesicular junction.

3. What do you mean by auto-regulation of renal blood flow?

4. Give a brief idea of tubule-glomerular feedback.

5. Calculate the clearance of a substance when its concentration in plasma is 5 mg/dL, its concentration in
the urine is mg/dL, and urine flow is 2 mL/min.

6. Compare the inulin clearance test and creatinine clearance test.

7. Whatis the micturition reflex?

8. Write a brief note on renal dialysis.

9. Whatis a filtration barrier? How is it formed?

10. What is JGA? Discuss the functions of each component of JGA.

11. Describe the role of different forces in the determination of glomerular filtration rate.

12. Explain the role of the counter-current multiplication mechanism in the formation of the medullary
gradient.

13. How is the medullary gradient maintained by the countercurrent exchanger system?

14. Briefly discuss the role of the kidney in regulation of ECF volume/osmolality.

15. Briefly discuss two mechanisms by which the kidney regulates acid-base balance.

16. Describe the innervation of the urinary bladder and the role of nerves in regulating the micturition
process.

Unit- II: Skin and Body Temperature Regulation

Questions carrying 1-2 marks:

Which layer of epidermis secretes the lamellar and keratohyalin granules?
2. Mention the most mitotically active layer of epidermis.
3. What do you mean by endogenous pyrogen?

4. Where is the central thermoreceptor present?

5. What do you mean by insensible perspiration?

6. Whatis sebum?
7
8
9

=

What are Pacinian corpuscles?
What is non-shivering thermogenesis?
What is the significance of arteriovenous anastomoses in the context of cutaneous circulation?
10. Mention the secretory product of clear and dark cells of eccrine sweat glands.
11. What is the function of myoepithelial cells in the eccrine sweat glands?
12. What is the difference between shell and core body temperature?
13. What do you mean by malignant hyperthermia?
14. What are peripheral thermoreceptors?
15. Which areas of the hypothalamus are the heat conservation and heat loss centers?

Question carrying 3-5 marks:

Mention the histological characteristics of the stratum granulosum of the epidermis.
Discuss the steps of the pathogenesis of fever (pyrexia).

Write a short note on hypothermia.

Differentiate between heat exhaustion and heatstroke.

What is the histological distinctiveness of the papillary and reticular layers of the dermis?
Mention the temperature-decreasing thermoregulatory effector mechanisms.

Mention the temperature-increasing thermoregulatory effector mechanisms.

Discuss briefly the architecture of cutaneous circulation.

Differentiate between eccrine and apocrine sweat glands.

10. Discuss briefly how neurohormonal processes regulate body temperature.

11. Discuss how the hypothalamus serves as the integrator of temperature control in the human body.
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12. Discuss the neuro-hormonal regulation of sweat secretion.

Unit-1II: Physiology of Altered Environment

Questions carrying 1-2 marks:
1. Whatis heat stress?
What is hyperoxia?
What do you mean by a hypobaric environment?
What is a hyperbaric environment?
What is ‘bends’?
State the full form of SCUBA.
What do you mean by Lewis-hunting reaction in response to cold stress?
What do you mean by nitrogen narcosis in a hyperbaric environment?
What is caisson disease?
. What is acute mountain sickness?
. Why is the usage of a helium-oxygen mixture considered safer than a nitrogen-oxygen mixture in deep
saturated diving conditions?
12. Differentiate between heat exhaustion and heat stroke.
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Question carrying 3-5 marks:
1. Mention the recovery steps for a person subjected to heatstroke.
What are the prevention and treatment measures taken for heat exhaustion?
Elucidate the cellular effects due to O, toxicity in a hyperbaric environment.
What is the effect of 2,3-BPG concentration in RBC at high altitude?
Why do mountaineers develop acute cerebral edema at high altitude?
Discuss the alteration in the hematopoietic system in the process of acclimatization to high altitude.
Mention three metabolic responses to cold stress.
What do you mean by frostbite? Mention some preventive strategies against frostbite.
Discuss major physiological adaptations that occur in response to chronic cold temperatures.
. Mention a few physiological effects of acute exposure to a hot environment.
. Write a short note on acclimatization responses to a hot environment.
. Discuss the strategies that could be employed to prevent decompression sickness.
. Discuss the acute physiological effects of ascent to high altitude.
. Describe the effects of an extremely cold environment on the human body.
. Discuss the effects of a hypobaric environment on the human body.
. Describe the process of acclimatization of the human body to high altitude.
. Discuss the cardiorespiratory adjustments for acclimatization to high altitude?
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Unit-1V: Physiological Responses to Environmental Pollutants and Stressors

Questions carrying 1-2 marks:
1. What s the permissible noise level in residential areas during the day and night as per the Central
Pollution Control Board (CPCB) in India?
Which areas are classified as silent zones as per CPCB?
What do you mean by PM2.5 and PM107?
Write the sources of PM2.5 into the atmosphere.
Write the sources of PM10 into the atmosphere.
Write the full form of PCB and VOC.
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What is presbycusis?
How does air pollution cause COPD?
Why is pink noise often considered more relaxing than white noise to human ears?

. Differentiate between white and pink noise.

. What do you mean by permanent threshold shift of hearing?

. Write the common sources of heavy metal pollution, like lead and mercury.

. Distinguish between ionizing and non-ionising radiation with an example each.
14.
15.

State the difference between PTS and TTS in connection with auditory impairment.
What is the masking effect of noise?

Question carrying 3-5 marks:

1.

2
3
4
5.
6.
7
8
9.

Mention the auditory effects of noise pollution on humans.

Discuss the health effects of chronic exposure to lead and mercury.
Elucidate the long-term health effects of y-radiation exposure in humans.
Mention the harmful effects of UV-A and UV-B rays on the skin.

How is asthma related to air pollution?

State briefly the health effects of nitrogen dioxide exposure.

State the strategies for the prevention and control of industrial noise.
Describe the health effects of PM2.5 and PM10.

Describe the physiological effects of non-ionizing radiation.

10. Write a short note on the non-auditory effects of noise on the human body.
11. Describe the long-term health effects of ozone in children and elderly population.
12. Describe the physiological effects of electromagnetic and microwave radiation.

Unit-V: Biostatistics I1

Question carrying 1-2 marks:

What is the alternative hypothesis?
What is the null hypothesis?

What is a fixed model ANOVA?

What is standard error?

What is a standard score?

What is sampling error?

What is the coefficient of determination?
What is negative correlation?

. State the advantages of random sampling.

. What is the correlation coefficient?

. What do you mean by (p<0.05)?

. What is meant by level of significance? Give an example.
. Define degrees of freedom and z-score.

. State the significance of the chi-square test.

16.

Distinguish between paired and unpaired t-tests.

Question carrying 3-5 marks:

1.
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Differentiate between parametric and non-parametric tests.

What is Yates’ correction? Where is it used?

How is the odds ratio related to the relative risk of two events?

What are Type I and Type Il errors in hypothesis testing?

What are outliers? How do they affect variance?

What are the properties of Student’s t distribution?

What are the advantages of analysis of variance (ANOVA) over Student’s t-test?
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8.
9.

Why an observed difference may be significant in a one-tail t-test but not in a two-tail t-test.
How does correlation differ from regression?

10. How do power and sample size affect the analysis of variance?
11. Discuss the assumptions for simple linear regression.
12. Discuss the assumptions of Student’s t-test.

DSCC 8

(Recombinant DNA technology, stem cell biology, cancer biology, instrumentation, and methodologies)

Unit-I: Recombinant DNA Technology

Questions carrying 1- 2 marks

What does BAC stand for?

What is the major advantage of using BACs over plasmids?

What is the size range of DNA inserts that can be accommodated by a YAC?

What are shuttle vectors?

State the difference between a sticky end and a blunt end in relation to cloning.

What is electroporation?

Give an example of a cloning vector derived from bacteriophage.

Which gene is typically disrupted in blue-white screening to indicate recombinant colonies?
Which component of the CRISPR-Cas9 system acts as molecular scissors?

. Name an antibiotic used in the selection of recombinant bacterial colonies.

. Name the chemical used for visualization of RNA in agarose gel.

. Why are RNA vaccines considered better than DNA vaccines?

. What are genetically engineered probiotics?

. Why is recombinant insulin considered more beneficial than animal insulin?

Questions carrying 3 to 5 marks

1.

A

8.
9.

10.
11.

Differentiate Type I, Type I, and Type Il restriction enzymes with reference to their recognition sites
and cleavage patterns.

Describe the process of preparation of recombinant DNA molecules.

What is gene therapy? Write the clinical use of gene therapy, mentioning any disease.

Describe the key features of plasmid vectors with examples.

Describe with an example how shuttle vectors are used in the transfer of genes between organisms.
Describe two common methods for screening recombinant clones.

Discuss the basic principles of transformation and transfection used for introducing recombinant DNA
into host cells.

Write short notes on the application and potential benefits of CRISPR-Cas9 in gene editing.

Describe the key step in the production of the hepatitis B recombinant vaccine.

Explain the production and therapeutic application of recombinant human insulin.

Why are mRNA-based CoV vaccines more advantageous than DNA-based vaccines?

UNIT-II: Stem Cell Biology

Questions carrying 1- 2 marks
1. Name one characteristic that distinguishes embryonic stem cells from adult stem cells.
2. Name the signaling pathway primarily involved in stem cell proliferation.
3. Which type of stem cells are used in bone regeneration?
4. Define organoid.
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5. What does the TGF-f8 pathway regulate in stem cells?
6. Whatis the full form of iPSC?
7. Name two neurodegenerative diseases where stem cells are being explored for therapy.

Questions carrying 3 to 5 marks

1. Describe the characteristics of embryonic, adult, and induced pluripotent stem cells.
Explain the Wnt/(-catenin signaling pathway for stem cell self-renewal.
What are organoids? Mention their applications in regenerative medicine.
Explain the PI3K/AKT/mTOR signaling pathway in regulating stem cell survival
Discuss the applications of stem cells in bone and cartilage regeneration.
Compare the BMP and TGF-3 pathways involved in stem cell differentiation.
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UNIT-III: Cancer Biology

Questions carrying 1- 2 marks
1. Give any two characteristic features of cancer stem cells (CSCs).
What type of cancer arises from epithelial cells?
Define metastasis.
Name a histone modification commonly associated with gene silencing.
What is the difference between leukemia and lymphoma?
What are proto-oncogenes? Give an example.
What is retinoblastoma?
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Questions carrying 3- 5 marks
1. Explain and differentiate between apoptosis and necrosis.
Discuss the role of cyclins and cyclin-dependent kinases (CDKs), in cell cycle regulation.
What is metastasis? Describe the key steps involved in metastatic cascade.
Discuss the classification of cancers with suitable examples.
Explain any five characteristics of cancer cells that distinguish them from normal cells.
Describe the canonical/non-canonical pathways involved in programmed cell death.
Discuss the role of proto-oncogenes (RAS, MYC) in cancer development.
Distinguish between dysplasia, hyperplasia, and neoplasia.
Discuss the role of tumor suppressor genes (TP53, BRCA1/2) in cancer development.
0. Explain epigenetic mechanisms involved in cancer genomics.
1. Write short notes on chemotherapy, radiotherapy, and immunotherapy, mentioning one benefit and one
limitation for each.
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UNIT-1V: Instrumentation

Questions carrying 1- 2 marks
1. Which imaging technique measures the electrical activity of the brain?
What is an ECG lead?
Name one advantage of MRI over CT scan.
Which type of radiation is used in MRI?
Name the imaging technique that is highly sensitive to detect early-stage cancer activity.
What is EMG? Mention one use of it.

o UlE W
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Questions carrying 3 to 5 marks
1. Describe the working principle of an EEG. Mention its uses.
Discuss the principle of MRI and CT scans in soft tissue imaging.
Describe the principle and application of ultrasound in medical diagnostics.
Differentiate between ECG and echocardiography in terms of working principle and clinical use.
Compare X-ray and CT scan in terms of resolution and radiation exposure.
6. Differentiate between EMG and EEG in terms of clinical use.
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UNIT-V: Methodologies

Questions carrying 1- 2 marks

1. What type of molecule does Western blotting identify?
Which PCR technique is used to measure gene expression in real time?
What is the key difference between Northern and Southern blotting?
Which type of PCR uses a fluorescent dye to quantify DNA amplification?
Name the enzyme commonly used in ELISA for signal detection.
What is the primary purpose of a flow cytometer?
What does RT-PCR stand for?
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Questions carrying 3 to 5 marks

1. Explain the principle and steps involved in Southern blotting.
Explain the principle behind Enzyme-Linked Immunosorbent Assay (ELISA).
What is the difference between PCR, RT-PCR, and quantitative PCR (qPCR)?
Describe the application of PCR in molecular diagnostics.
Describe the principle of radioimmunoassay (RIA). Mention its application.
What are its major applications of Northern and Western blotting?

Semester Il Minor/MDC
Paper MDC CC-2
(Cell Signalling, Biophysics, Enzymes, Basic Genetics & Haematology-I)

ol W

UNIT I: Cell Signalling

Questions carrying 1-2 marks

=

What do you mean by cell signalling?

What is paracrine signalling?

What is the purpose of signal transduction?

Name the fundamental steps of cell signalling.

What is a second messenger?

What is G protein?

Write an example of autocrine and juxtacrine signalling.
What is the function of protein kinase in cell signalling?
What are the four types of ion channels?

10 Name two signaling molecules that use intracellular receptors.
11. What is a G-protein-coupled receptor?
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Questions carrying 3-5 marks

1. What s the function of G protein in signal transduction? 3
2. How does cAMP act as a second messenger? 3

19| Page



What is the function of adenylate cyclase in signal transduction? 3
What is an ion channel coupled receptor? Give an example. 3
Write a brief note on JAK-STAT pathway of signal transduction. 5
Describe the IP3 DAG signalling pathway. 5
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Unit II: Biophysics and Biophysical Principles

Questions carrying 1-2 marks
What is surface tension?
2. What is entropy?

3. What is enthalpy?

4. What do you mean by the Tyndall phenomenon?
5. Whatis a buffer?
6

7

8

=

What is Ph?
What is the Brownian movement?
. State Grahams’s law of diffusion.
9. State the importance of adsorption.
10. State the important differences between lyophilic and lyophobic colloids.
11. Describe the physiological importances of colloids.
12. What do you mean by hypotonic and hypertonic solution?
13. What is the physiological significance of surface tension?
14. State the physiological importance of osmosis.
15. Name two important buffers present in our blood.
16. Mention any two physiological importance of diffusion.

Questions carrying 3-5 marks
1. State Van’t Hoff’s laws of osmotic pressure.
Explain the Henderson-Hasselbalch equation.
Classify colloids.
Explain the significance of Gibbs Donnan membrane equilibrium.
What do you mean by exergonic and endergonic reaction? Give examples.
What is Gibbs free energy?
State the laws of thermodynamics and explain.
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UNIT III: Enzyme
Questions carrying 1-2 marks
1. Give an example of a metallo enzyme.
What is an allosteric site?
What are isozymes?
What is apoenzyme?
What is the role of metals in enzyme activity?
What is the specificity of enzymes?
Define Vmax.
What are abzymes?
What is a prosthetic group? Give an example.
10 What is Km? Mention its importance.
11. What do you mean by rate limiting enzymes?
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Questions carrying 3-5 marks
1. Differentiate competitive and noncompetitive inhibition of enzyme activity.
2. Differentiate between coenzymes and prosthetic groups. Give examples.
3. Write a brief note on the enzyme-substrate complex.
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Write the difference between holoenzyme and apoenzyme.
State the effects of pH and temperature on enzyme activity.
Write a brief note on allosteric modulation.

Classify enzymes with examples.

Discuss the factors affecting enzyme activity.
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UNIT 1V: Basic Genetics and Molecular Biology
Questions carrying 1-2 marks

1. What are the phenotypic and genotypic ratios obtained from a monohybrid cross?

2. State Mendel’s Law of Dominance with an example.

3. State Mendel’s Law of Independent Assortment.

4. Whatis an acrocentric chromosome?

5. Whatis the function of a telomere?

6. What are the components of a nucleosome?

7. Define the term allele.

8. What is meant by homozygous & heterozygous conditions in genetics?

9. Whatis a gene?

10. How is a genome different from a gene?

11. How many chromosomes are present in the human genome?

12. In which phase of meiosis does crossing over occur?

13. Mention the significance of recombination.

14. What is mitochondrial DNA? Name one major function of it.

15. In which stage of the cell cycle do euchromatin and heterochromatin become morphologically
distinguishable?

16. State any two differences between euchromatin and heterochromatin.

17. What is the central dogma of molecular biology?

Questions carrying 3-5 marks

1. Classify chromosomes based on centromeric position.

2. State Mendel’s law of segregation. Explain its significance with an example.

3. Whatis Mendel’s law of independent assortment? [llustrate with a dihybrid cross.

4. State any three important characteristics of the human genome.

5. What are nucleosomes? How do nucleosomes help in packaging DNA duplexes?

6. Distinguish between nuclear and mitochondrial DNA.

7. Write short notes on the ultrastructure of the chromosome with a labelled diagram.

8. Discuss how linkage and recombination influence genetic diversity.

9. What is the Human Genome Project (HGP)? List its major objectives.

10. Discuss the importance/significance of the human genome sequencing in health and disease.

UNIT V: Hematology I

Questions carrying 1-2 marks

1. What do you mean by hematocrit?

Mention the key differences between red bone marrow and yellow bone marrow.
What is the difference between an erythrocyte and a reticulocyte?

What is erythropoietin?

What is plasmapheresis?

Mention any two functions of eosinophils.

A
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7. What are the advantages of the biconcave shape of RBC?

8. Mention the differences between adult hemoglobin (HbA) and foetal hemoglobin (HbF).
9. Name two compounds and two derived products of hemoglobin.

10. What is the normal platelet count in adult humans?

11. What is the Rh factor?

12. What is the Landsteiner law?

13. Name two phagocytic cells present in blood.

14. What are lymphoblasts and monoblasts in haematopoiesis?

15. What is the normal blood volume in adult humans?

Questions carrying 3-5 marks

1. Name plasma proteins. Describe four important functions of plasma protein.
Describe the process of erythropoiesis.

Discuss the biosynthesis of heme.

Give a brief account of the functions of hemoglobin.

Discuss the role of erythropoietin in erythropoiesis.

Discuss the role of folic acid and cyanocobalamin in erythropoiesis.

State the difference between oxyhemoglobin and methemoglobin.

Discuss the immunological basis of blood group determination.
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SEMESTER IV
PAPER - MDC CC4
(Metabolism and Nutrition)

UNIT 1. Metabolism I: Carbohydrate Metabolism

Questions carrying 1-2 marks:

1. Whatis glycolysis? Where does it take place?

2. What are the end products of Glycolysis?

3. Why is the Krebs cycle called the TCA cycle?

4. State two differences between hexokinase and glucokinase.
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Mention one rate-limiting step of glycolysis. Name the enzyme catalyzing it.
Why is the citric acid cycle said to be amphibolic in nature?

What is glycogenesis?

5
6
7. How many ATPs are produced from complete oxidation of one molecule of glucose?
8
9

Name the biochemical step of the TCA cycle where substrate-level phosphorylation takes place.

10. Define gluconeogenesis.

11. What are the two important byproducts of the HMP shunt?

12. Mention the names of two key enzymes involved in the non-oxidative phase of the pentose phosphate
pathway.

Questions carrying 3-5 marks:

1.
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[llustrate the major steps involved in glycolysis using a schematic diagram.

Explain the energy yield of the TCA cycle per acetyl-CoA molecule.

What is glycogenin? State its role in glycogen synthesis.

Describe the metabolic process by which pyruvate is converted to glucose via gluconeogenesis.
Discuss the physiological importance of gluconeogenesis.

Give a brief account of the reactions involved in the oxidative phase of the pentose phosphate pathway.
Discuss the physiological importance of the pentose phosphate pathway.

UNIT II: Metabolism II: Lipid Metabolism

Questions carrying 1-2 marks:

1.
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Why is the process of fatty acid beta oxidation named  as such?

State the name of the cellular organelle where beta oxidation takes place.

Write down the name of the multi-enzyme system involved in fatty acid biosynthesis.
Name the ketone bodies. What is the major site of ketone body synthesis?

What is carnitine?

What do you mean by the term ketosis and ketonuria?

What is the role of acetyl-CoA carboxylase in fatty acid synthesis?

Mention two metabolic conditions that lead to increased ketone body production.

Questions carrying 3-5 marks:

1.
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Outline the pathway of -oxidation of a saturated fatty acid.

Describe with a suitable diagram the functional organization of the fatty acid synthase.

Calculate the net ATP yield from the complete beta-oxidation of a 16-carbon fatty acid.

Explain the biochemical pathway of ketogenesis in the liver , mentioning the key enzymes involved.
Outline the key steps of phosphatidylcholine synthesis from phosphatidic acid.

Write a short note on transport and utilization of ketone bodies by extrahepatic tissues,

UNIT III: Metabolism III: Amino acid Metabolism

Questions carrying 1-2 marks:

1.
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What do you mean by the term ‘amino acid pool’?

Which cofactor is required for transamination?

What do you mean by oxidative deamination? Give an example.

What is non-oxidative deamination? Give an example

Which amino acid serves as the precursor for GABA through a decarboxylation reaction?
Which organ of our body is involved in the urea cycle?
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7.
8. What is the final electron acceptor in ETC?

9. Whatis the significance of the urea cycle?

10. What are glucogenic and ketogenic amino acids? Give examples.

11. What is redox potential?

12. Can an amino acid be both glucogenic and ketogenic? Cite an example.

In which part of the cell is the electron transport chain (ETC) located?

Questions carrying 3-5 marks:
1.

ANl N

State the difference between oxidative and non-oxidative deamination.

Mention two important amino acid decarboxylation reactions.

Describe the role of pyridoxal phosphate (PLP) in transamination reactions.
Explain the sequential steps of the urea cycle specifying the key enzymes involved.
Describe the four major protein complexes of the ETC.

Describe the chemiosmotic theory of ATP synthesis.

UNIT IV: Nutrition I

Questions carrying 1-2 marks:

1.

© 0N UE W

Name one fat-soluble and one water-soluble vitamin.

What is the chemical name of vitamin B2?

Mention one plant source and one animal source of vitamin A.

Why does Vit-C deficiency lead to anaemia?

Mention one physiological function each of retinol and cyanocobalamin.
Deficiency of which vitamin causes xerophthalmia?

Name one macro and one microelement essential for human health.
Which mineral is essential for the formation of bones and teeth?

Which mineral deficiency causes goiter?

10 What is the important dietary source of calcium?
11. Define BMR. Give its normal value for an adult male and female.

Questions carrying 3-5 marks:

1.

OO NN W

Write the chemical name of vitamin D. Mention two of its biological functions.

Discuss the biological functions of calcium. What happens when its level falls in blood?
State the physiological role and deficiency symptoms of vitamin A.

Explain the physiological importance of folic acid.

State the biological functions of sodium and potassium.

Describe a method for determination of BMR. Mention two factors controlling BMR.
Write short notes on (a) scurvy and (b) beriberi.

What do you mean by SDA of food? Give its significance.

What is RQ? State its normal value. Write down its significance.

UNIT V: Nutrition II

Questions carrying 1-2 marks:

1.
2.
3.
4,

State the calorific value of carbohydrate, protein, and fat.

What are essential amino acids? Give examples of any two of them.

What is the dietary requirement of protein for an adult man and woman?
What is ACU?
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How do carbohydrates and fats act as protein sparers in the body?

Define protein efficiency ratio (PER). What does it signify?

What do you mean by net protein utilization (NPU)? What is its significance?
What do you mean by a balanced diet?

Questions carrying 1-2 marks

1.

o U Wi

State the compositions and nutritional values of rice, pulses, milk, and fish.

Define the biological value of a protein and explain its significance in human nutrition.

What are dietary fibers? Explain their benefits.

What do you mean by positive and negative nitrogen balance? Explain with suitable examples.
Describe any two methods of diet survey. Mention the merits and demerits of them.

State the principle of formulation of a balanced diet for a sedentary adult male and female.

PAPER - MDC CC4
(Metabolism and Nutrition)
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UNIT 1. Metabolism I: Carbohydrate Metabolism
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UNIT II: Metabolism II: Lipid Metabolism
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UNIT III: Metabolism III: Amino acid Metabolism
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UNIT IV: Nutrition I
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UNIT V: Nutrition I
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Paper-MDC CC5

(Excretory Physiology, Skin & Body Temp., Nerve-Muscle Physiology, Nervous System, and Special Senses)

Unit - I: Renal Physiology and Regulation of Body Fluids:
1-Mark Questions

NO G WN e

Name one abnormal constituent of urine.

What is the normal pH of urine?

What is Juxtaglomerular Apparatus (JGA)?

What is haematuria?

Which hormone is released by the Juxtaglomerular Apparatus (JGA) to regulate blood pressure?
What is ketonuria?

Name the blood vessel that brings blood to the glomerulus.

2- Mark Questions

1.
2.

4,

5.

What are renal pyramids?

What is meant by renal clearance?

Mention any two non-excretory functions of the kidney
Name two causes of chronic kidney disease (CKD).
What is a superficial cortical nephron?

3-Mark Questions

1.
2.

4,

5.

Describe the process of glomerular filtration.

Describe the role of the proximal convoluted tubule in urine formation.
Mention three peculiarities of renal circulation.

What is Glomerular Filtration Rate?

State the function of ADH in the kidney

5-Mark Questions

1.

2
3.
4,
5

Briefly describe the structure of an ideal nephron with the help of a labelled diagram.
Describe the role of kidneys in the regulation of acid-base balance.

Explain the mechanism of urine formation in the kidney

Write short note on: Renal clearance test

Discuss the causes and symptoms of chronic kidney disease (CKD).

Unit-II: Skin & Body Temperature Regulation:
1-Mark Questions

PN W

2-

M
1
2.
3
4

ar

What is the main function of sebum?

What type of gland is a sweat gland?

Mention one physical process of heat loss.

What is hypothermia?

Name the two primary layers of the skin.

Name the ion which is predominantly lost through sweat.
What is hyperthermia?

Name the cell type that produces melanin in the skin.

Kk Questions

Write any two differences between eccrine and apocrine sweat glands.
Mention normal composition of sweat.

Name two factors that increase sweat secretion.

Name the hypothalamic centres that regulate body temperature.
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3-Mark Questions
1. Explain any three physical processes involved in heat loss from the body.
2. Discuss the role of the hypothalamus in body temperature regulation.
3. Explain any three factors that influence sweat secretion.
4. How does the body conserve heat in cold environments?
5. Discuss the role of sweat glands in thermoregulation.
5-Mark Questions

SA R .

Discuss the mechanism of sweat secretion and the factors that affect sweat secretion.
Write short note on: Sweat glands

Write short note on: Sebum

Write short notes on: Ultra structure of skin

Write short note on: Factors affecting sweat secretion

Unit-III: Nerve-muscle Physiology:
1-Mark Questions

Nk wh e

Mention the function of dendrite.

What is the typical value of resting membrane potential in a neuron?

Name the neurotransmitter which is released at the neuromuscular junction.

Give an example of an isotonic muscle contraction.

What type of contraction occurs when a muscle generates force without changing length?
Which part of the neuron transmits electrical impulses away from the cell body?

What is sarcolemma?

2-Mark Questions

Nk W e

Write any two differences between isometric and isotonic muscle contractions.
Mention any two physiological causes of muscle fatigue.

State the role of calcium ions in neurotransmitter release.

Define action potential.

What is a motor end plate?

What is a muscle twitch?

What is synaptic cleft?

3-Mark Questions
1.
2.

3.
4,

Describe the ionic basis of resting membrane potential.

Describe the process of acetylcholine release at the Neuromuscular junction. Describe the three
phases of an action potential.

Describe the structure of a motor end plate.

Describe the role of calcium ions in synaptic transmission and muscle contraction.

5-Mark Questions

1. With a labelled diagram describe the structure of the neuromuscular junction.
Discuss the mechanism of acetylcholine release and its role in muscle contraction.
Describe the molecular basis of muscle contraction.

Outline the process of synaptic transmission at the Neuromuscular junction.
Write short note on: Saltatory conduction

v W

Unit-1V: Outline of Nervous System
1-Mark Questions
1. Mention one function of glial cells.
2. Which part of the brain controls body temperature, hunger and thirst?
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What is the primary function of the pyramidal tracts?

Which part of the brain controls voluntary movements?

Name the glial cell responsible for myelination in the Central nervous system.
Mention one function of the sympathetic nervous system.

Which part of the nervous system acts as the ‘relay station’ for sensory information?

2-Mark Questions

PN W=

Mention two differences between dendrites and axons.

What is a monosynaptic reflex?

State two functions of astrocytes in the Central nervous system
Differentiate between sensory and motor neurons.

Mention two functions of the cerebellum.

Mention the components of a reflex arc.

Name two components included in the brainstem.

Mention the functions of the basal ganglia.

3-Mark Questions

1.
2.
3.
4,

5

Mention the types and functions of glial cells.

Compare the sympathetic and parasympathetic nervous systems.
Describe the structure of a monosynaptic reflex arc.

Mention the functions of the limbic system.

Write short note on: brain stem

5-Mark Questions

1.
2
3.
4,
5

Unit-V:

Discuss the major functions of the spinal cord.

Discuss the function of the hypothalamus.

Describe the functions of the cerebral cortex.

Write short note on: Kinesthetic sensation

Discuss the functions of the parasympathetic nervous system.

Special Senses:

1- Mark Questions

PN W

Name one ear ossicle.

Which photoreceptor cells in the retina are responsible for colour vision?

Name the structure in the inner ear that converts sound vibrations into neural signals.
What are the primary taste sensations detected by humans?

Where are olfactory receptors located?

Name one refractory medium of the human eye.

What type of papillae on the tongue contain taste buds?

Name the visual pigment found in rod cells.

2- Mark Questions

PN W
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Write two differences between rod cells and cone cells.
Mention two functions of the retina.

What is colour blindness?

What is phototransduction?

Write the functions of cochlea.

Name two cranial nerves involved in taste perception.
What are the major functions of the olfactory bulb?
Mention the role of hair cells in the cochlea.

ge
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4- Mark Questions
1. Mention the functions of rod and cone cells.
2. State the mechanism of sound transmission through the middle ear.
3. Write a short note on: Functions of cochlea.
4. Write a short note on: Taste buds
5. Write short notes on: Perception of odors
5-Mark Questions

1.

Discuss the mechanism of phototransduction.

2. Describe the mechanism of sound transmission from the ear canal to the auditory nerve.
3. How do taste receptors work?

4,
5

. Write short notes on: Cornea

Write note on: Color blindness

Bengali Version

Unit-I: Renal Physiology and Regulation of Body Fluids
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Unit-1I: Skin & Body Temperature Regulation:

I-mark questions:
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Unit-III: Nerve-muscle Physiology:
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UNIT-1V: Outline of Nervous System
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Unit-V: Special Senses:
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