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SECTION 1: CELL BIOLOGY & CELL DIVISION (ehif2Yent Sfiafasi= ud shifent
ICRINE))

1. Cell Theory, Organelles & Membrane Models

1. Protoplasm as Physical Basis of Life: Term coined by J.E. Purkinje (1839); T.H. Huxley (1868) famously
designated protoplasm as the ‘physical basis of life'.
-> Sftagen (Sfias @1 ifaes SmuR): 'Mieiwren 2T it (1839) 7 feam; &.u9. gaget 3 38 'Sfia= a1 «ifdes suR’ &gl

2. Cell Theory & Omnis Cellula e Cellula: Schleiden and Schwann (1838-39) formulated the Cell Theory; Rudolf
Virchow (1855) added the principle 'Omnis cellula-e-cellula’ (all cells arise from pre-existing cells). Viruses are an
exception.
-> i AewT Rigia: s SR g = ufaurid forar; Teiew fazat 3 i a Sger-g-Segar (78 HIfARE gdadt aifrenrsdt @ a=dt
8) Stte1| fawTo] 38 Sruae g1

3. Fluid Mosaic Model: Proposed by S.J. Singer and G.L. Nicolson (1972); depicts the plasma membrane as a

quasi-fluid phospholipid bilayer with embedded integral and peripheral proteins capable of lateral diffusion.
-> AR Higieh Atse: TR SR Fealead (1972) gRT Ud; 39 AR WIToH f3ieel! hivhifeifte &6 sred-are fgmd & o miém
% 7Ifd R Ferd Bl

4. Ribosome Subunits: Non-membrane bound ribonucleoprotein particles (Palade particles); Prokaryotic 70S
consists of 50S and 30S (contains 16S rRNA); Eukaryotic 80S consists of 60S and 40S (contains 18S rRNA).
-> Era geagfes: Gre ST, WiaRales 708 (50S + 305, fSad 165 rRNA glaT 8); géfaifes 80S (60S + 40S, fSad 185
rRNA 8T 8)|

5. Mitochondria & Plastids Autonomy: Both are double-membrane, semi-autonomous organelles possessing
their own circular dsDNA, 70S ribosomes, and protein synthesizing machinery; site of endosymbiotic
evolutionary origin.
-> - 3iTTeh; HISAIGRIZAT 3R FRARIERE G algsl f3ieelt aret 3itTeh & fH T a1 gaiTehR ey 3R 70S WSaEy urg ST
gl

6. Lysosomes (Suicide Bags): Discovered by Christian de Duve; single-membrane vesicles containing acid
hydrolases (optimum pH ~4.5-5.0) capable of digesting carbohydrates, lipids, proteins, and nucleic acids.
-> AT (SrareTd! deft): S g gRT @Iet Y; 394 Srdta 718 (pH 4.5-5.0) # afoha STdt-smawea dormsH (TS giEgier) oR
Gakd

7. Golgi Complex (Dictyosomes in Plants): Consists of flattened cisternae with a convex forming/cis-face and
concave maturing/trans-face; acts as the primary site of post-translational glycosylation and packaging of
glycoproteins and glycolipids.

-> Mesftepra (Bfaeatata): TidHT & wemgantflice (ergeniutd= fmfon), tehfSi ok @re @1 o &g 31
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8. Nucleolus: Dense, non-membrane bound sub-nuclear structure discovered by Fontana; serves as the active
factory for ribosomal RNA (rRNA) transcription and ribosome assembly.

-> FfehT (}Afaeraed): e & iR Bieeh-d TRemT & S8t Tfchy ©0 T TS aTer 3TRYAY (rRNA) T HwoT 81T &1

9. Meiosis Prophase-I Sub-stages:

e Leptotene: Chromatin condenses into bouquet stage.

e Zygotene: Synapsis of homologous chromosomes mediated by synaptonemal complex.
e Pachytene: Crossing over (recombination) mediated by recombinase enzyme.

e Diplotene: Dissolution of synaptonemal complex; chiasmata become visible.

e Diakinesis: Terminalization of chiasmata and nuclear membrane breakdown.

-> RGAfAMTH vithet-1 Y IU-S@EeATY: AR (TORGE Ho=H); e (RAfRw); darsds (Sha-fafma/Reffenm); Rwréa
(hTTsHeT &2); STTREARY (IUidteya)|

SECTION 2: BIOMOLECULES & LIVING CHEMICALS (Sifaa sifierraf & sramafies
Hcch)

1. Proteins, Carbohydrates & Lipids

10. Protein Secondary Structure (Alpha-Helix): Stabilized by intramolecular hydrogen bonds formed between
the carbonyl oxygen (C=0) of peptide residue n and the amide hydrogen (N-H) of residue n+4 along the
polypeptide backbone.
-> W& sreh1-gfere: diefitwerss d¢ & residue n & C=0 g 3R residue n+4 & N-H Tg & 77 I dTet 3HidRe gege
gt g1 fRR gt 81

11. Non-Reducing Sugar (Sucrose): A disaccharide composed of alpha-D-glucose and beta-D-fructose linked by
an alpha-1, beta-2 glycosidic bond; non-reducing because both anomeric carbons are locked in the bond.

-> STUATIh AT (FehloT): ISt 3R Haeisl o 7el STethl-1, diel-2 d¢ g1 § a1 TR e a¢ gid §, o1d: I8 Shgferm a
FfZae wieror 78 &t

12. Phospholipids & Lecithin: Major structural lipids of cell membranes composed of glycerol, two fatty acids, a
phosphate group, and choline; Lecithin is phosphatidylcholine.
-> Giehiffte g Afafde: Fife Fieeht & 7w geh; @R ga wiakiefeanld= & foad gata 1 ofk R-ydta gregiwifaes go
gl 81

SECTION 3: TAXONOMY, FIVE KINGDOMS & ANGIOSPERM FAMILIES (afif<hl Te
§e)

1. Linnaean Hierarchy, Fungi, Viruses & Families

13. Whittaker's 5 Kingdom Classification (1969): Categorized into Monera, Protista, Fungi, Plantae, Animalia
based on: cell complexity, body thallus organization, mode of nutrition, reproduction, and phylogenetic
relationships.
-> fgeene &t 5 ST WoTTet: HIRT, ifeweT, dha, urey, Siq; aifferior & 5 STeR: hifRTent TReFT, RIS i1, uiyor ), us= g
SiTfere|
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14. Viroids vs Prions: Viroids (T.O. Diener 1971) are infectious free naked single-stranded circular RNA particles
lacking a protein capsid; Prions (Prusiner 1982) are abnormally folded infectious proteins devoid of nucleic acid
(cause Mad Cow Disease).
-> qIERIESH 9™ FO=: 1S58 (STER) A7 Yehdl-Touleh STRYAY & oI U MTaRoT =gl g, =g <gfeeier st fga Hermien
oA g1

15. Lichen Bioindicators: Symbiotic mutualism of an alga (phycobiont, performs photosynthesis) and a fungus
(mycobiont, absorbs water/minerals); extremely sensitive to Sulfur dioxide (S02) air pollution and absent in
polluted industrial cities.
-> FATFh (UGHOT Ah): LaTet 3R dhach Sl Tgoiid! Hatl; T8 Hethe STHTFATES (S02) arg UgWUT & Ufd i Hagazfe gid 8 3R
g 2Ed | A8l I

16. Diagnostic Features of Compulsory Angiosperm Families:

e Brassicaceae (Cruciferae): Cruciform corolla, tetradynamous stamens (2+4), replum false septum,
siliqua fruit.

e Fabaceae (Papilionaceae): Vexillary aestivation (1 standard + 2 wings + 2 keel petals), diadelphous
stamens [(9)+1], legume/pod.

e Cucurbitaceae: Tendril climbers, unisexual flowers, synandrous stamens, bicollateral stem bundles, pepo
fruit.

e Malvaceae: Epicalyx, monadelphous stamen tube, monothecous reniform anthers, mucilage.

e Solanaceae: Epipetalous stamens, obliquely placed bicarpellary ovary with swollen axile placenta,
persistent calyx, berry/capsule.

e Poaceae (Gramineae): Spikelet inflorescence, feathery stigmas, versatile anthers, caryopsis fruit with
scutellum.

-> Sifard sgasfisht gl & fafre waron shet (IgeTet 2+4 g, Juem); theet (AfRTet gads, fgeHt 9+1 gaher);
PR (SWATATH! S, UUT thed); AT (TheTe GoheR ATel, JARIAR URTTEhRILT); Tierd! (fARaT sierer, Getl sftstigr , e
STgIe); TTedt (BRIET T, adersel TRFTehRIRT) |

SECTION 4: MORPHOLOGY & ANATOMY OF FLOWERING PLANTS (urgyu 2miiReht @
STeRTIREAT)

1. Root, Stem, Leaf & Secondary Growth

17. Dicot vs Monocot Root Anatomy: Dicot root has diarch to hexarch xylem bundles with reduced/absent
pith and undergoes secondary growth; Monocot root has polyarch xylem bundles (>6) with a large, well-
developed central pith and zero secondary growth.
-> st a9 gadisrosht sre: fEsiorusit sie # 2-6 Sged s g BIE Asen gidt ¢ auT fgdiaes g gidt 8; Teastorasit 518 &
IgINIEaTReh (>6) STTSH §3al g Tol YfAehfad Hool gl ol

18. Dicot vs Monocot Stem Anatomy: Dicot stem has vascular bundles arranged in a regular ring, conjoint,
collateral, and open (cambium present); Monocot stem has vascular bundles scattered throughout ground
tissue, closed (no cambium), surrounded by a sclerenchymatous bundle sheath.
-> feferasht a9 gandistosht aa: fEseast o= J dag ded Sect § afed, I, THaTtde SR Gt (HRad 3ufRq) 8id &;
TeheloTst a7 # fora Y @ % g1 &

Practice Online Mocks: solotutes.com/assessment 3



solotutes.com | UKSSSC LEO 2026 Revision Guide Part A Compulsory (General Science & Biology)

19. Inflorescence Types: Capitulum / Head (Asteraceae/Sunflower, surrounded by involucre bracts with ray
and disc florets); Verticillaster (Lamiaceae/Tulsi, condensed false whorls in leaf axils); Cyathium
(Euphorbiaceae, cup-shaped involucre enclosing single female flower surrounded by male flowers).

-> WHE QOIshH: HSch/HUgerd (FReHE!, ), aféRamee (gereh, Afau); qur argfam (gumifaan, su-34T smaro)|

SECTION 5: PLANT PHYSIOLOGY & GROWTH REGULATORS (dureqg a;rﬁihqa q@
fAamme)

1. Water Transport, Photosynthesis, Respiration & Hormones

20. Phloem Translocation (Miinch Mass Flow): Organic solutes (sucrose) move en masse through sieve tubes
driven by an osmotically generated turgor pressure gradient between photosynthetic source tissue (high
turgor) and sink tissue (low turgor).
-> 1 Y 19 Uarg UReReuAT: Tiud § IS ol URag Jid (S1Y) IR 3= ThfT S« a1 IusiiT @i (Rie) R A whifd o« & aeg
TUTdT gRT ek UaTg | g 2l

21. C4 Pathway & Kranz Anatomy: In C4 plants (Maize, Sugarcane), primary carboxylation occurs in mesophyll
cells catalyzed by PEP carboxylase forming 4-carbon oxaloacetate; RuBisCO operates in bundle sheath cells
under high CO2, suppressing photorespiration.
-> C4 9k T dhot AR foifther wifrepstt § PEP draferfierst grT CO2 a1 umafie fRReRor (OAA famfor); s <fty
AR # RuBisCO & fere Iz CO2 B & UehTI-4& gl siall

22. Respiration Link Reaction: Oxidative decarboxylation of 3-carbon pyruvate to 2-carbon Acetyl-CoA in the
mitochondrial matrix by Pyruvate Dehydrogenase multienzyme complex; connects glycolysis to the Krebs
cycle.
-> foier sifferam: weelaiaa Afgan & uswae fEgsgiomeT UsTen gRT urssiad s &1 sifarfieufia f smetafiaror giax
Ufergd-CoA §-dT &1

23. Plant Growth Regulators Summary:

e Auxin (IAA): Promotes apical dominance, phototropic curvature, root initiation in cuttings, prevents
premature abscission.

e Gibberellin (GA3): Induces bolting (stem elongation) in rosette plants, breaks seed dormancy, promotes
alpha-amylase synthesis in barley.

e Cytokinin (Zeatin): Promotes cell division (cytokinesis), delays senescence (Richmond-Lang effect),
counteracts apical dominance.

e Ethylene (C2H4): Gaseous hormone promoting climacteric fruit ripening and triple response.

e Abscisic Acid (ABA): 'Stress hormone', induces stomatal closure during drought, enforces bud/seed
dormancy.

-> uTgy g Frames: siffam (i genfaan, &), Serfem (@ifed, g aigan); asaaR (it favmsm, sfof F 38);
el (het UehrT); T UistifRies o1t (a-Ta 8T8, 3¢ &g ehe) |
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SECTION 6: REPRODUCTION IN ANGIOSPERMS (gqediar urgat # S1++1)

1. Gametophytes, Double Fertilization & Apomixis

24. Polygonum Type Embryo Sac: Normal female gametophyte of angiosperms derived from a single
functional chalazal megaspore (monosporic); at maturity it is 7-celled and 8-nucleate (3 antipodals, 1 central
cell with 2 polar nuclei, 2 synergids with filiform apparatus, 1 egg cell).
-> UTHITIF UehTR ohT YOThIY: SITGAETSId chl ATaT iehiigg 7-hi AR 3R 8-dheehid gtar € (3 ufdemyid, 1 el whifrer 2
gt dhgahl Tfed, 2 TETIeh hIfAHTY, 1 37 HifAehT)|

25. Double Fertilization & Triple Fusion: Discovered by S.G. Nawaschin (1898) in Lilium; Syngamy (1 sperm +
egg -> diploid 2n zygote) + Triple fusion (1 sperm + 2 polar nuclei -> triploid 3n Primary Endosperm Nucleus
PEN). Exclusive hallmark of angiosperms.
-> gigr s g Bes derge: 7a1f= (1898) gRI @IS 74T, gHeh Wetad (2n ra-ieT) + fAids Terae (3n urafiies Yordiy dhach); dhael
Srgetsft et o SFST FAeToT B

26. Apomixis & Polyembryony: Apomixis is asexual seed formation mimicking sexual reproduction without
fertilization; Adventive embryony (in Citrus and Mangifera) occurs when maternal diploid nucellar or
integumentary cells develop directly into extra embryos (polyembryony).
-> STHTST Q& AgOTaT: &1 e o aftst s SrersiH (Apomixis) &; FgH (i) @ o # distiserra el shifrenrsit @ did
ifafe yor s & sgyorar gt 1

SECTION 7: POLLUTION, ECOLOGY & APPLIED MICROBES (9gNUT G 31y
shafa=m)

1. Environmental Issues, Cycles & Sericulture / Apiculture

27. Biomagnification: Increase in concentration of non-biodegradable, lipophilic, persistent toxic substances
(e.g., DDT, methylmercury) at successively higher trophic levels of a food chain due to metabolic non-excretion.
-> Wg 3mad= (Biomagnification): @rer s # U I UIN0T &R WR S8 a1 UR S sraeed-ufcrie aar-gemsie fasre

gert &t Higdr # R gfg |

28. Eutrophication: Excessive nutrient enrichment (nitrates and phosphates from runoff/sewage) in water
bodies causing algal blooms, followed by bacterial decomposition consuming dissolved oxygen, producing high
BOD and aquatic hypoxia.
-> guiwor (Eutrophication): ST & thivthe g A18¢e i Sifdehar & Saret di srafes gig gHT, 37 T8 IR SHiRfieH gea ¥
ABferdl &l 7§ SR STel T G

29. Stratospheric Ozone Depletion: Chlorofluorocarbons (CFCs) broken down by UV rays release free chlorine
radicals (CI*); a single chlorine radical catalytically destroys over 100,000 ozone molecules (O3 -> O2) via CIO*
intermediates.
-> 3T 9= 8RO CFCs ¥ UV foRonl gRT go oot Heieh (C1*) fAcherd §; Ueh STehedT deilil URHT] 38R & U H 1 drRg &
31feh STIST STULST Sl A€ A Hehall B

30. Biological Nitrogen Fixation Complex: Nitrogenase enzyme (Mo-Fe protein) is irreversibly inactivated by

oxygen; protected inside legume root nodules by Leghemoglobin, a pink oxygen-scavenging hemoprotein.
-> A ArEgior FRAAERT: ATEgIHST USigH SiieRiisH & € gt ST 8; ovgd Ufentsit # el gofer ehmgiatetfam sifadiem
SUHTSTeR (scavenger) & ¥ § gYehT 81T T g1
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31. Sericulture & Mulberry Silk: Bombyx mori feeds exclusively on leaves of Mulberry (Morus alba) to produce
commercial mulberry silk; silk thread consists of core fibroin protein coated with sericin gum.
-> 39 JTEA (SdaheaR): ST ARTS T8dd (Morus alba) Fi ufat UR TelT SiTaT ; 91 3l & higsiis Wid ok SR Ma
q g1 BT 81

32. Bacillus thuringiensis (Bt) Mode of Action: Inactive crystalline protoxins (Cry proteins) dissolve in the
insect larva's alkaline midgut; activated toxin binds midgut epithelial receptors, creating pores that cause
osmotic lysis and death.

-> #1ét (Bt) o1 &t d3: Afshar Cry fohteet TidH dhie &t e o1 & getan Tfoha eifart ad 8, Sit 77 31 il faieett | g s
Hlcn ARSI B

QUICK EXAM RECALL SUMMARY (dgeayof @lRa aroft)

Cell Organelle Diagnostic Functions (shiferi ga gea &)

Cell Organelle Discoverer / Key Feature Primary Biological Function

Mitochondria Altmann / Benda; FO-F1 particles ATP synthesis via oxidative phosphorylation & Krebs cycle

Chloroplast Schimper; Thylakoid grana & Photosynthesis (Light reactions in grana; Calvin cycle in
Stroma stroma)

Ribosome George Palade; 70S & 80S Protein translation and polypeptide synthesis

Golgi Camillo Golgi; Cis/Trans faces Protein packaging, sorting, and post-translational

Apparatus glycosylation

Lysosome Christian de Duve; Single Intracellular digestion via acidic hydrolytic enzymes
membrane

Nucleolus Fontana; Non-membrane bound Ribosomal RNA (rRNA) synthesis & ribosome subunit

assembly
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