Table 1.2 E’mﬁée of Permanent Stains

| STAINS FINAL COLOUR | SUITABLE FOR B
i. Aniline blue Blue Fungal hyphae & Spores

ii. Borax carming Pink Nuclei, Obelia colony

iii. Eosin Pink / Red Cytoplasm / Cellulose

iv. Feulgen’s stain Red / Purple DNA (particularly during cell

| | S | division) i.e. chromosomes
v. Leishman’s stain Red / Pink / Blue Blood cells
vi. Methylene.blue Blue Nuclei ]
- | vii. Safranin - | Red/ Purple

Table: 1.3Tempofary Stains

Nuclei, hgmn & plant tissués

i. Aniline sulphate Yellow | Lignin

ii. Jodine solution - Blue-black ‘Starch ;
iii. Schultz’s solution | Yellow / Blue / Lignin, Cutln Protein. /Starch/ S
(Chlor-zinc-iodine) Blue or Violet Cellulose T
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KCe in watey

Cold Facks:

NH({NOS in  water

Thic car alco be used as freezing mixtore

Hot Packs:

Call, ox MgS0, in wateY




* Neutron - highest penetration power

* The boiling point and decomposition point of glycerine
is 290°C at 760mmHg (1atm)

* Glycerine can be purified by vacuum distillation at any
210°C and 50mmHg

* 1 poise =0.1 kg/m/s

* smaller the size of cation greater is |lattice energy

* Purification of NaCl is carried out by passing HCI| gas
through a saturated solution of NaCl

* Greater the value of Ka stronger would be the acid
Greater the value of pKa weaker would be the acid

* A buffer solution can be made by mixing a weak acid
with one of its salts or mixing a weak base with one of its
salts.

* Salts that are from strong bases and strong acids donot
hydrolyze. e.g NaCl, Na2S04, KNO3 etc.

* In Salt formation, we get the negative ion from the acid
and positive ion from the base.

*log10=1

*log1=0

* HCI can poison Mn0O2 in decomposition of H202

* CO in Haber's process can poison Fe.

* Critical solution temperature of Phenol - water : 65.9°C
* Kb (ebullioscopic constant) of water = 0.52°C
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= ZT1Tkt = F’aw‘dad ’fft Law

W = 1te 5 ‘Famc\cud 9" Law:
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* Kf (cryoscopic constant) of water - 1.86

* The standard state of any substance is taken as its
natural state at 25°C (298K) under 1atm pressure.

* Enthalpy is measured under standard conditions.

* The enthalpy of neutralization of NaOH by HCl is -57.4
kJ/m

* The standard enthalpy of formation for an element in its
standard state is zero.

* First electron affinity is always exothermic in nature.

* Oxidizing agent - oxidation number decrease

* Reducing agent - oxidation number increase

* Oxidation - increase in oxidation number

* Reduction - decrease in oxidation number

* Oxidation ocxurs at anode

* Reduction occurs at cathode

* In voltaic cell anode is negatively charged and cathode
Is positively charged (opposite to that of electrolytic cell)

nnnnnnnnnnnnnnnnnnnnn



* Electrode potential of SHE is arbitrarily considered as
zero.

* When reduction occurs on SHE voltmeter reading will
be positive.

* When oxidation occurs on SHE voltmeter reading will
be negative.

* The electrochemical series are arranged in order of
increasing strength as an oxidizing agent and increasing
reduction potentials.

* Metals will displace another another metal from aqueous
solution of its salt if it lies above the electrochemical
series.

* In electrochemical series, higher elements acts as anode
and lower elements act as cathode.
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f » € » a .
- Every species have a specific number of chromosomes in their cells.

| Man

-

14 (7 pairs) |

46 (23 pairs) Frog | 26 (13 pairs)
| Chimpanzee | 48 (24 pairs) Droséphila 8 (4 pairs)
Onion 16 (8 patrs) Potato 48 (24 pairs) ‘
[ Garden pea Pigeon 80(40 pairs)
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Contents Bacterial Cell Mammalian Cell
‘Water 79 70
Proteins - 15 18
Carbohydrates 3 4
Lipids 2 3
DNA_ ﬁ O 0.25
[BNs. - = Y
| Enzymes, Hormones etc - 2 7,
 Inorganic Jons etc 1 1
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* centrioles present in animal cells, cells of some
microscopic organisms and lower plants.

* In the stroma, CO2 is faixed to manufacture sugars.

* Enzyme Nomenclature :

1. Oxidoreductases - oxidades, oxygenases, peroxidases
2. Transferases - Transcarboxylases, transmethylases

3. Hydrolases - esterases, phosphatases, peptidases

4, Lyases - decarboxylases, deaminases, synthases

5. Isomerases - epimerases, mutases

6. Ligases - DNA ligases, RNA ligases

* oleic acid - unsaturated fatty acid

* palmatic acid - saturated fatty acid

* All the members of oomycota (water mold) are either
parasites or saprophytes.

* In oomycota cell wall is made of cellulose.

* Domycota have characteristic biflagellate zoospores.

* Upto one quarter of world's photosynthesis is formed by
algae and its associates.

* Cellulose - unbranched polysaccharide

* chitin - a nitrogen containing polysaccharide (polymer
of glucose with amino group)

* Yeast contain high level of b vitamins and about 50% of
yeast is protein.

* Ferns flourished well and dominated the earth during
the Permian and Triassic period.

* Ammonoid mollusks dominated the earth during Triassic

and Jurassic period.
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* Animals - 2 million

* Plants - 0.5 million

* Spermotophytes - 300,000 (3 lac)
* Dicots - 200,000 (2 lac)

* Monocots - 50,000

* Gymosperms - 700

* Algae - 18,000

* Fungi - 80,000

* Ferns - 10,000

* Graminae (grass family) - 7500

* Platyhelminthes - 15,000

* Mollusca - 80,000 (35,000 fossils)
* Class Pisces - 29,000
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* in algae, mosses and liverworts - dominant gametophyte
* Bryophytes also called embryophytes

* Sphenopsida (horsetails) also called arthrophytes.

* Psilopsida - leafless

* Lycopsida and Sphenopsida - microphyllous leaf

* Pteropsida - megaphyllous leaf

* In gymnosperms, leaves may be dimorphic i-e foliage
leaves and scale leaves.

* Each stamen consist of an anther with four pollen sacs.
* In angiosperms two male gametes and a tube nucleus
constitutes the male gametophyte.

* In angiosperms the megaspore generally develops into
seven celled female gametophyte or embryo sac.

* syrinx is present at the junction of trachea and bronchi.
* Female birds have only left ovary.

* The bones of flightless birds are not hollow.

* Mammals are believed to be evolved from reptiles.

* Birds - oval, nucleated RBCs

* Mammals - biconcave, non nucleated RBCs

* Eutheria are divided into 16 orders.

* |iver store Vitamin A, B12, D, E, K and minerals like
iron and copper.

* 400 - 800 mL of gastric juice at each meal.

* 500 - 800 mL pancreatic fluid per day
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2.1 Showing blood flow in milli iliter/ minute

During-Strenuous

Organ At Rest Nvarcise
Heart 250 750
3 Kjdneys 1,200 600
Skeletal Musclec, '1,000 P 12 5004
Skin 400 1900
MWWV_‘iécera- g l 400 N 600 o
" Brain 750 750
Other . 600 BFE .-400-)
Total = 5600 17,500
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* pH of urease, catalase, amylase =7

* pH of invertase = 4.5

* 60% of peptic ulcers caused by bacterial infections.

* Normal BMI - 18.5 - 24.9

* Right atrium communicates with right ventricle through
tricuspid valve.

* Left atrium communicates with left ventricle through
bicuspid valve (mitral valve)

* Deoxygenated blood comes to right atrium through vena
cava.

* Oxygenated blood comes to left atrium through
pulmonary veins.

* Deoxygenated blood from right ventricle is pumped to
the lungs through pulmonary arteries.

* Oxygenated blood pumped into aorta from left ventricle.
* Every time heart pours about 85mL of blood into aorta
with great pressure.

* Lub - contraction

* Dub - Relaxation

* SA Node (pacemaker) - initiates nerve impulses

* AV Node - electrical control system of heart, coordinate
heart rate

* Arterioles - 3mm - 10 micro meter

* capillary - 7.5 micro meter

* Venules - 8-100 micro meter

* Sphygmomanometer - to measure blood pressure
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- Name of Vessel

Systolic B.P. | Diastolic B.P | B.P
Aorta 120 80
Arteries 102 | 60
Arterioles - 60 45
Capillaries - - 40
Venules - - 20
Veins - - 10
Vena cava - 0
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* Metallic crystals do not have cleavage planes.

* Order of reaction cannot be greater than 3

* two synergid cells

* three antipodal cells

* Psilopsida is called whisk fern

* Phylum Ctenophora or minor phyla - ignored animals,
mostly inhabitants of deep sea

* Isobars differ in atomic number but same mass number.
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1. Oxidoreductases :
Catalyze oxidation - reduction reactions
Examples : oxidases, oxygenases, peroxidases

2. Transferases :
Transcarboxylases, transmethylases

3. Hydrolases :

Catalyze reactions in which cleavage of bonds is
accomplished by addition of water

Examples : esterases, phosphatases, peptidases

3. Lyases:

Reactions in which groups are removed from a
double bond or added to a double bond
Examples : decarboxylases, deaminases,
synthases

4. |somerases .
Intermolecular rearrangements
Examples : epimerases, mutases

5. Ligases :
Catalyze bond formation
Examples : DNA ligase, RNA ligase

Scanned with CamScanner



Intermediates in photosynthesis and cellular

Trioses | C3HeOs Glyceraldehyde | Dihydroxy
(3C) ' | acetone respiration.
Tetroses | C4HgOs | Erythrose Erythrulose _Intermediates in bacterial photosynthesis.
(4c)
Pentoses | CsH1¢Os Ribose, Ribulose Ribose and deoxyribose are components of
(8C) Deoxyribose | RNA and DNA respectively.
‘ (CsH1004)

Ribulose is an intermediates in photosynthesis.

| Fructose

- | Fructose is an intermediate in respiration.
| Galactose is the component of milk sugar.

Glucose is respi'ratory fuel (initial substrate)

| Glucoheptose

Sedoheptulose

Intermedlates in photosynthesis.

¢
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Table 6.1: leferences between bactena and archaea =

Bactena

* rRNA sequences |

Many umque to Eubacterla 1

i[TQNA polymerase

| Relatively small and simple -

, Complex._slmllar to eukaryotlc

. Introns (noncodmg parts of A e - A,'Preséntin SjOme aengs ,
| genes) s ' T s e
‘Antibiotic sensitivity (to iR e s o
streptomycin, chloramphemcol) mh'b"‘t.ed : NOt mh'b'ted

Present Absent

Peptidoglycan in cell walli

Membrane lipids

Carbon chains unbranched

Carbon chains branched
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Thick (20-80 nm) | Thm (8-10 nm)
Absent |

::Preaentln Pm:tinaﬂ

el Ry i 1

|

Peptidoglycan, Teichoic acid Upopolysacchaﬁde pope

>

| Pennsabmty of molecules

_10 | Resistance to molecules
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pudy

stridium species
i ch;a coh and other

Mouth colon vagma |
Nose, skin
Colon

Mouth, nasopharynx
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Table 8.1: Differences between dicots and monocots

| Broad, generally bifacial with reficulate
‘ “enm'm .

| Vascular bundle in ring, vascular
ca'nbum Is present which gives

Long nasrrow, lanceoiate monoficial m
parallel venation.

Vascular bundles scattered vascular
mwmwmuy&serusonosecm\daly
growth occurs.

Adventitious roots arise from the base of
stem,andgiverisetoaﬁstroot
system.

Always more than 8 paiches of xylem.

Vascdarcanbun&seﬁsomsmxday

It has one cotyledon. |
Parts usually in three,i.e., trimerous. No
Flowers are often air pollinated.
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~ Table 10.1 'M'lneral 'nutrltlon in ‘.5:'56@ |

_Macronutrients

Sy 5 . Major Functions: . - coiiedd s i)

carbon, Hydrogen, Oxygen Component of carbohydrates, llplde protein and nucleic acid molecules
ﬂtrogen | Component of proteins, nucleic acids, chlorophyll and enzymes *
?hosphoml Component of nucleic acids, phospholipids, ATP and NADP.

Calclum Component of cell wall, involved in membrane permeability, enzyme activator.
Mag'neslum Component of chlorophyll, acts as enzyme activator

“Svlllphur | Component of certain amino acids and vitamins.

Potassium | Osmosle and ionic balance, o penmg and closlng of stomata enzyme actuvator

Actlvetor of enzymes involved ln photosynthesns

Activator of enzymes, components of cytochromes, feridoxin, plastoquinone,
assists in the manufacture of chlorophyll and other biochemical processes.

| Activator of enzymes, needed for chlorophyll production.

| Activator of enzymes, component of plastocyanin, helps plants to metabolize-nitrogen.

Aotlvator of enzymes used in development of enzymes and hormones. Itis used

ves andneeded bylegumes foformseeds.
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Interior vena cava  Superior vena cava

i i |
8 e I T
i &5 AL LAY

Veins pulmonary semilunar valve

L

Pulmonary arteries

¢

Capillari.es - Lungs

Pulmonary veins:
(right and left)

Arteries

Bicuspid valve

Aortic semilunar_valve

Aorta

 Fig. 12.3: Passage of blood through heart
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SA node -

AV node

Bundle of His

Purkinje fibres

Fig. 12.5: Conducting system of the heart
1. Action potentials originate in the
sinoatrial (SA) node and travel across the
wall of the atrium (arrows) from the SA
node to the atrioventricular (AV) node. |
2. Action potentials Lpass through the AV
node and along the atrioventricular (AV)
bundle, which extends from the AV node, |
through the fibrous skeleton, into the
interventricular septum. ‘
3. The AV bundle divides into right and |
~ left bundle branches, and action potentials
~ descend to the apex of each ventricle
~ along the bundle branches.

4. Action potentials are carried by the_""
: Purkmje fibres from the bundle branches
to the ventricular walls.



-~ 18 Chemical Coordination

Production of ADH,
oxytocin and
regulatory hormones

PITUITARY GLAND

Anterior lobe:

ACTH, TSH, GH, PRL
FSH, LH, and MSH
Posterior lobe:

Release of oxytocin THYR(_)'D SLAND

and ADH ithylckoe (1))
Triodothyfonine (T,)
Calcitonin (CT)

___ THYMUS | p

(Undergoes atrophy '

during abuithood)

Thymosins ]

ADRENAL GLANDS

Each adrenal gland is
subdivided into:
Adrenal medulla:
Epinephrine (E)
Norepinephrine (NE)
Adrenal cortex:
Cortisol, corticosterone,
aldosterone, androgens

Table 18.1 HY

bon o
P PINEAL GLAND |
- .-!';;' Y Melatonin
.\: {\ PARATHYROIO GLANDS
o '} J (on posterior surface of
iR \ / thyroid gland)
. Z Parathyroid hormone (PTH)
g S |
R | _HEART |
. ' i Natriuretic peptides:
' ANP and BNP {
o~ /
é/ KIDNEY
/' i {1 Renin
i / Erythropoietin (EPO)
' e Calcitriol
" | IPOSE TISSUE |
/// > o R ADIPO . .
. Leptin
v\ . Resistin l
‘w\ DIGESTIVE TRACT
\ Numerous hormones

GONADS

Testes (male):
Androgens (especially
testosterone). Inhibin

Ovaries *female):
Estrogens, progestins,
inhibin

Fig. 18.3 Major endocrine glands and their locations in human

PANCREATIC
ISLETS

Insulin, Olur‘:mo 3

pothalamic hormones and their effect on pituitary gland

Hormone from the hypothalamus

Anterior pituitary response

Somatostatin

Adrenocorticotro

Growth hormone releasin

T At
Thyrotrophin releasing factor (TRF)
st TP FIEY

g factors (GHRF)

Secretion of growth hormone (GH)

Inhibition of GH

Secretion of thyroid stimulating hormone (TSH)

phin releasing factor (CRF)

Prolactin inhibiting factor (PIF)

Inhibits secretion of prolactin

et U
Gonadotrophin releasing hormone (GnRH)

Secretion of FSH and LH

im Aandition. the neurosecretory cells that arise rom the 5o
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Secretion of adrenocorticotrophic hormone (ACTH)
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Plant Movements

! !

Growth movements,

Turgor movements

Autonomic Paratonic Rapid movement

Voo d

Nulatsn Ipi“abty Iiyp{)nasty

¢ ! L

Tropic movements Nastic movements

v

Sleep movement

Tactic movements
Photonasty ~ Thermonasty Seismonasty
I | - Phototacitc  Thermotactic Chemotactic
Phototropism Geotropism Hydrotropism Chemotropism

Thigmotropism
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* Lattice energy is important in predicting the solubility of
ionic solids in water. lonic compounds with smaller lattice
energies tend to be more soluble in water.

* Smaller the size of cation, greater is lattice energy.

* Cubic symmetry crystals are isotropic e.g NaCl

* Metallic crystals do not have cleavage planes

* Coordination number of

Fcc-12

Beec - 8

Simple cubic - 6

* Common ion effect is the phenomenon in which the
solubility of one electrolyte is suppressed by the addition
of another strong electrolyte having a common ion.

* In Group 2A

Solubility of hydroxides increase down the group
Solubility of sulphates decrease down the group
Solubility of carbonates increase down the group
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* The frequency of emitted X-Rays increase with
imcrease in atomic mumber.

* AUFBAU PRINCIPLE : n+i rule

* PAULI'S EXCLUSION PRINCIPLE :

No two electrons in atoms can have same set of 4
quantum numbers OR

No two electrons in an orbital have same spin

* HUND'S RULE : While Filling degenerate
orbitals, electrons should be placed in different
orbitals with same spin rather than to put them in
the same orbital with opposite spins.
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* All even electron species have bond order in whole
number and are diamagnet except 16e species and 10e
species (these are diamagnetic)

* All odd electron species have bond order in fractions
and are paramagnetic.

* 14e species have bond order =3 and are diamagnetic
* 16e species have bond order = 2 and are paramagnetic
* Greater the size of atom, greater is the strength of LDF
* Greater the polarizibility, greater the strength of LDF
* In cubic system each point ta the corner of the cell is
shared by 8 unit cells

Each point at the face is shared by 2 unit cells

Each point at the centre is part of only one unit cell

* A cube has 8 corners and 6 faces

* Coordination Number of :

Fec-12

Becc -8

Simple cubic - 6
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* The reactions catalyzed by enzymes follow zero order
kinetics

* The radioactive decay is always a first order reaction.

* When reduction occurs on SHE, voltmeter reading will
be positive

When oxidation occurs on SHE, voltmeter reading will be
negative

* Electrodes having higher position in series will act as
anode while Electrodes having lower position in series
will act as cathode.

* The electrochemical series are arranged in order of
increasing strength as an oxidizing agent and increasing
reduction potentials.

* Metals will displace another metal from aqueous
solution of its salt if it lies above electrochemical series.
* The smaller the time constant (RC) the faster is the
charging and discharging rate of capacitor.
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1 amu o o 5 <10 T kg

1 amu = 1-49 xto“’J
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