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Question Distribution by Category

Category Question CountPercentage Key Focus Areas
Invertebrate Biology ~8 questions 8% Classification, parasites,

morphology
Vertebrate Anatomy ~12 questions 12% Fish, amphibians, reptiles, birds
Mammalian Physiology ~18 questions 18% Digestive, endocrine, excretory

systems
Cell Biology &
Biochemistry ~12 questions 12% Enzymes, organelles, metabolic

pathways
Genetics & Molecular
Biology ~10 questions 10% Gene expression, evolution,

heredity
Immunology ~8 questions 8% Antibodies, immunity, disease

resistance
Ecology & Conservation ~25 questions 25% Ecosystems, biodiversity, wildlife

protection
Evolutionary Biology ~7 questions 7% Evolution, phylogenetics,

comparative anatomy

Detailed Topic Analysis
1. Invertebrate Zoology (8 Questions)

Q1: Radial symmetry in echinoderms (starfish)

Q2: Euglena classification (Zoomastigophorea)

Q3: Sol-gel theory (Hyman’s theory)

Q4: Plasmodium vegetative phase in RBC

Q5: Fasciola hepatica (liver fluke) anatomy

Q6: Animal classification/grouping

Q7: Systema Naturae author (Carolus Linnaeus)

Q8: Herdmania body divisions



Zoology 2022 – APSC Forest Ranger Question Trend Analysis

www.pragyanxetu.com

2. Vertebrate Zoology – Anatomy (12 Questions)

Fishes & Amphibians:

Q9: Dogfish liver structure (bilobed)

Q10: Pelvic fins positioning in fishes

Q11: Frog third eyelid (nictitating membrane)

Q15: Embryo germ layers (gastrulation)

Q16: Mammalian egg types (alecithal)

Reptiles & Birds:

Q12: Age of reptiles (Mesozoic era)

Q13: Bird flight muscles (NOT gastrocnemius)

Comparative Anatomy:

Q17: Echinoderms locomotor organs (tube feet)

Q24: Tendon connects bone with muscles

Q57: Vestigial, homologous, analogous organs

3. Mammalian Physiology – Digestive System (7

Questions)

Q18: Aristotle’s lantern in sea urchins

Q19: Ptyalin enzyme (salivary glands)

Q20: Cellulose digestion (cecum/vermiform appendix)
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Q21: HCl secretion (parietal cells)

Q34: Sphincter of Oddi guards hepato-pancreatic duct

4. Mammalian Physiology – Circulation & Respiration (3

Questions)

Q22: O₂ dissociation curve (HbF effect)

Q23: Rh blood compatibility (2nd & 3rd baby affected)

Q54: Pulmonary vein carries oxygenated blood

5. Mammalian Physiology – Endocrine System (5

Questions)

Q29: Hypothalamus-pituitary portal vein communication

Q30: FSH/LH hormone (follicular development)

Q32: Adrenaline secretion (emotional stress)

Q33: Addison’s disease (adrenal cortex hyposecretion)

6. Mammalian Physiology – Excretion (2 Questions)

Q27: Bidder’s canal (frog testis)

Q28: Distal convoluted tubule reabsorption (water, glucose, NaCl)

7. Biochemistry & Cell Biology (12 Questions)

Enzymes: Q19 (ptyalin), Q35 (coenzyme), Q39 (beta-oxidation)

Cellular Structures: Q36 (Bundle of His), Q38 (RBC lacks nucleus/mitochondria), Q45
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(Hassall’s corpuscles)

Glands & Secretions: Q37 (eosinophils secrete histamine/heparin), Q97 (Langerhans

islets in pancreas)

Metabolic Pathways: Q39 (peroxisome for beta-oxidation), Q47 (cholesterol precursor

of steroids)

Gene Expression: Q41 (operon regulates mRNA transcription), Q48 (codons direct

protein synthesis)

8. Genetics & Molecular Biology (10 Questions)

Chromosomal Disorders: Q40 (Klinefelter’s: XXY)

Gene Concepts: Q49 (Sewall Wright effect = gene drift), Q66 (epistasis gene), Q67

(genetic mapping: 10% crossing = 10 centimorgans)

Gene Expression: Q56 (RNA splicing removes introns)

Population Genetics: Q70 (Hamilton’s relatedness: half-sibling r=0.25), Q77 (Hardy-

Weinberg genetic equilibrium)

Evolution: Q51 (tail in child = atavism)

9. Immunology (8 Questions)

Antibodies & Structure: Q50 (Ig unit: 2 heavy chains + 2 light chains), Q63 (plasma

cells produce antibodies)

Immune Cells: Q37 (eosinophils), Q52 (neutrophils), Q58 (NK cells lack TNF), Q59 (Jenner

used cowpox)

Immune Responses: Q43 (ladybug beetle controls aphids), Q60 (immunological

tolerance to self)

Interferon: Q53 (induce enzyme synthesis)
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10. Ecology & Conservation (25 Questions)

Ecosystem Concepts:

Q78: Energy flow unidirectional (10% energy loss)

Q81: Bidirectional energy flow would collapse ecosystem

Q79: Inverted biomass pyramid in marine ecosystems

Q82: Competitive exclusion principle (Gause’s principle)

Q85: Commensalism (one benefits, other unaffected)

Population Ecology:

Q84: Reproductive capacity/biotic potential

Q86: Shannon index measures species richness + abundance

Q75: Territory types (Wilson): A, B, C, D

Q69: “Spite” in social behavior (both lose)

Biodiversity & Conservation:

Q61: Mammals have highest endangered species

Q62: Nereis locomotor organs (setae/parapodia)

Q64: Silkworm silk from salivary glands

Q65: Statocyst (equilibrium sense organ)

Q68: Fossilized footprints = ichnofossils

Q71: In situ conservation (on-site)

Q72: Alpha diversity (diversity within biomes)

Conservation Organizations & Databases:
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Q73: Ramsaar sites (wetland conservation)

Q74: CBD summit (Rio de Janeiro 1992)

Q76: Sardar Sarovar Dam on Narmada river

Q87-88: Kaziranga National Park (grassland burning, tiger/rhino umbrella species)

Q89: Bergmann’s Rule (extremities shorter in cold)

Q90: Shelford’s zone of tolerance (physiological stress)

Q91-94: Biological databases (Swiss-Prot, DDBJ, PROSITE, NCBI)

Wildlife Protection:

Q80: Wildlife Protection Act 1972 (hunting allowed if dangerous or incurable)

Q99: Protected silk (Tasar silk)

Q100: Sugarcane pests (NOT armyworm)

11. Evolutionary Biology (7 Questions)

Comparative Anatomy: Q57 (homologous organs = common ancestor)

Classification: Q44 (correct sequence:

Kingdom→Phylum→Class→Order→Family→Genus→Species)

Phylogenetics: Q95 (Maximum likelihood most robust), Q98 (Sarcomere = Z-line to Z-

line)

Evolution Theory: Q77 (Hardy-Weinberg equilibrium)

Conservation Evolution: Q96 (Calotes with backward hood/syndactylus claws)
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Critical Observation: Ecology Dominance
The Zoology paper has a strong bias toward Ecology & Conservation (25%), reflecting:

Forest Ranger’s role in wildlife management

Emphasis on biodiversity conservation

Indian national parks and protected areas

Wildlife Protection Act implementation

Ecosystem management principles

Recommended Preparation Strategy for
Zoology
✅ Must-Focus Topics (40% of exam):

Mammalian Physiology – Digestive, endocrine, circulatory systems1.

Ecology – Energy flow, population ecology, conservation concepts2.

Immunology – Antibody structure, immune cells, vaccination3.

Genetics – Chromosomal disorders, population genetics4.

✅ Important Topics (35% of exam):

Vertebrate Anatomy – Fish, amphibian, reptile, bird characteristics1.

Cell Biology – Enzyme function, cellular structures, organelles2.

Molecular Biology – Gene expression, protein synthesis, DNA replication3.

Evolution – Comparative anatomy, phylogenetics, evolutionary principles4.
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✅ Reference Materials Needed:

Standard Zoology textbooks (Invertebrate, Vertebrate, Mammalian)

Ecology and conservation biology books

Immunology fundamentals

Molecular biology and genetics texts

Wildlife Protection Act 1972 (India)

✅ Special Focus for Forest Rangers:

Indian protected areas and national parks

Wildlife conservation status

Endangered species of India

Ecosystem management

Wildlife Protection Act 1972

Biological databases and conservation tools


