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Isobilateral leaf Dorsiventral leaf

Isobilateral leaves are found in| Dorsiventral leaves are found in dicot plants.
monocot plants.

An isobilateral leaf is usually| Here a leaf-blade is held horizontally by the petiole. Its
vertically oriented to expose both | ypper surface is directly exposed to the sun and the lower
surfaces to the sun. surface is less illuminated.

Stomata distribution : Amphistoma- | Stomata distribution: Hypostomatic i.e., stomata present
tici.e., stomata equally distributed | o 1ower surface of leaf.

on both the surfaces.

Mesophyll: Only spongy parenchy-
ma is present which has very small
intercellular spaces.

Mesophyll: Made up of two types of tissues: Palisade
parenchyma and spongy parenchyma with

large intercellular spaces.
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Ref : Sadava, Hills, Heller, Berenbaum. life the science of Biology, 9" Edition.
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350 BC Aristotle proposes that plants, like animals, require food.
300 BC Theophrastus writes that plants obtain their nourishment through the roots.

Nicholas of Cusa proposes (but apparently never performs) an experiment in
which a plant is weighed and then planted in a container containing a weighed
amount of soil. After a period of growth, the final weights of plant and soil, as
well as the total weight of water applied, are determined and compared to the
initial values. He speculates this will demonstrate that the mass of the plant was
derived from water rather than soil.

Jean Baptiste van Helmont performs the experiment proposed by Nicholas
of Cusa nearly 200 years earlier. He concludes that the entire mass of the plant
came from water, but ignores a very slight decrease in the weight of the soil.

Stephen Hales writes that plant leaves "very probably" take in nourishment
from the air, and that light may also be involved.

Joseph Priestley finds that air which has been made "noxious" by the breathing
of animals or burning of a candle can be restored (i.e., made to support breathing
or combustion again) by the presence of a green plant. He isolates the gas later
identified as oxygen.

Jan Ingenhousz discovers that only the green parts of plants release oxygen
and that this occurs only when they are illuminated by sunlight.

Matthias Schleiden postulates that the water molecule is split during
photosynthesis.

Hugo von Mohl makes detailed observations of the structure of chloroplasts.
Arthur Meyer describes the chloroplast grana.

Richard Willstatter and Arthur Stoll publish studies on the structure and
chemistry of chlorophyll. Willstatter awarded Nobel Prize, 1915.

Cornelis van Niel publishes a summary of his work showing that photosynthetic
bacteria which use H2S as an electron donor produce elemental sulfur instead
of oxygen. He suggests by analogy that the O, released in plant photosynthesis
is derived from H,O rather than CO,.

Melvin Calvin and coworkers use radioactively labeled CO, (C") to elucidate
the pathway of carbon assimilation in photosynthesis. Calvin awarded Nobel
Prize in 1961.

Robert Woodward synthesizes chlorophyll. Awarded Nobel Prize, 1965.

Ref : Photobiology.info/History-Timeline/Hist-Photosyn.html.

www.cropsreview.com/history-of-photosynthsis.html.
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\% The Salivary Glands

There are two kinds of Salivary glands
- Intrinsic and extrinsic. The intrinsic Parotid gland
Salivary glands are indefinite number
of small glands dispersed amidst the
other oral tissues. They include lingual
glands in the tongue, labial glands on
the inside of the lips, and buccal glands on the inside of the cheeks. They secrete

relatively small amount of saliva at a fairly constant rate whether we are eating or not.

Sub-lingual gland

Sub-mandibular gland

This saliva serves to moisten the mouth and inhibits bacterial growth.

The extrinsic salivary glands are three pairs of larger, more discrete organs located
outside of the oral mucosa, they communicate with the oral cavity by way of ducts.

1. The parotid gland is located just beneath the skin anterior to the ear lobe.
2. Thesubmandibular gland is located halfway along the body of the mandible (bone).
3. The sublingual gland is located at the floor of the mouth, beneath the tongue.

Ref : Kenneth S. Saladin. Anatomy and physiology : The unity of form and function. 9* Edition,
Boston Mc Graw Hill, 2012.
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Leucocytes — Diversity in the Morphology of Nucleus

¢ Neutrophils - Nucleus usually with 3 — 5 lobes in S or C shaped array.
*  Basophils - Nucleus large and U or S shaped, but typically pale and obscured from view.
¢ Eosinophils - Nucleus usually has two large lobes connected by a thin strand.
¢ Lymphocytes - Nucleus round, ovoid or sometimes slightly dimpled on one side.
*  Monocytes - Nucleus kidney shaped or horse shoe shaped.

Ref : Kenneth S. Saladin. Anatomy and physiology : The unity of
‘ form and function. 6% Edition, Boston Mc Graw Hill, 2012.
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\% Tracheids Vessels
® Main conducting elements of|® Main conducting elements of angiosperms.
pteridophytes and gymnosperms.
* Tracheids are tapered at each [e Vessels are made up of individual cells called vessel
end, the ends overlapping with |  elements that are open at each end. The tubes are

those of other tracheids. formed as a result of the cells being joined end to end.

* They have small pits which are large in number. (Pits

* They have large pits which are areas in which no secondary wall material has

are less in number. been deposited and they allow water to pass form
cell to cell).

e Tracheids have a comparatively |® Vessels have comparatively wide diameter and
narrow diameter and average| average length upto 10 cm or more.
length upto 1 mm.

Ref: Sadava, Hills, Heller,
Berenbaum. [ife the science
of Biology, 9™ Edition.
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Across

3.

4.

7.

10.

13.

14.

15.

16.

18.

19.

20.

The circulation with portal
veins.

The small blood vessel that
connects arteries and veins.
The part which transport
water in plants.

The circulatory system
-------------- nutrients, gases,
heat around the body.

Complete the crossword
(Only for English medium students )

4 |5

6

The pump in the circulatory
system.

The contracting phase of
heart chambers.

The resting phase of heart
chambers.

The place where oxygen
enters the blood.

The tissue fluid in the lymph
vessel.

The blood vessel that has
valves.

The liquid in the circulatory
system.

The pulmonary vein
contains blood rich with

D

Down

The plasma protein which synthesis
antibodies.

The heart, blood and vessels are part of
The blood vessel have thick walls.

The part which transports food in plants.
The blood vessel that carry oxygenated
blood to body parts.

The colour of erythrocytes.

The pulmonary artery contains blood rich
With -------mommo-

The liquid part of blood.
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'%Q:’ Intercostal muscles and respiration
Intercostal muscles are short muscles which run obliquely between the ribs. There are

two types of intercostals : external intercostals and internal intercostals. They are aligned
at right angles to each other. External intercostal muscles by their contraction seem to

aid normal inspiration by lifting the ribs. Quiet expiration is a passive phenomenon resulting
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( only from the elastic recoiling of the lungs. When the lungs recoil, the external inter )
costals relax and the ribs are moved downwards. However the internal intercostals aid
expiration during heavy breathing by moving down the rib cage, which decreases thoracic
volume and helps to expel air.
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The ATP Balance Sheet
Chemiosmotic Model
Old View Current View
Net gain from glycolysis 2 2
Net gain from TCA cycle (GTP) 2 2
Oxidation of 10 NADH 3x10=30 25x10=25
(A single NADH molecule | (A single NADH molecule
yields 3 ATPs) yields 2.5 ATPs)
30-2=28 25-2=23
(2 ATP is used for transport| (2 ATP is used for transport
of glycolytic NADH to of glycolytic NADH
mitochondria) mitochondria)
Oxidation of 2 FADH: 2x2=4 1.5x2=3
(A single FADH: molecule | (A single FADH: molecule
yields 2 ATPs) yields 1.5 ATPs)
Total (Actual yield) 36 30
Ref:- Ravon Johnson, Losos, Singer. Biology, Seventh edition, Tata McGraw - Hill
Publishing Company Ltd.

BeDTEST — 2 (LLATHLT TITROIHNT BETTE FRITRRIRTHT)

O[T YVRATIIT TIADODAT FWCTTD TPITRRIRITEN,CR,T 85 3eDTeITodY
VCTWOINT. ReTTE YDAV ,3,030 TOTITY ToFI030AT WERTWINYoW
ZPBERRLRTETL TEWT TIROHIT SoHNYD, B0, 2 ARBATY WFNHIT.
3RLITHE BAWIRTRY WT0dANS TP YO0 BFodhondy HFeamd. o
ROCTTEDTRY, TPSERPAT 23L0TLIZ0INE. (azojaé%‘)

3R,0R03TD
o 2TTLY YVATAIT BFIEBND - mpdweex® (C, H, O)
b5 (0,)
o 220TTED YVATIWT YOI FZ NGO - e (H)0), 3o0es® c% éﬁwcs@
(CO,), ATP
C,H,0, + 60, 6CO,,+6H0 +30 ATP
BROTRRT

T YVRATIIT JPSENRRYAIT TORIONAT AENCITED




0

epw|edd - 3 (ﬁé.és ?’@%Eﬁm@ﬁ:@m)

YOATIW [Ty Ty® RoBeRBNY IWIT FoWOTITY FPTWIRNRTIN,LE,T 85
BeNTLIBoDTY TN, W@ FogeRBob 300D 2oBIe WERENTRY 3OSTRTYHE?
30,8 FoZgeRBOD POTOIN MFRCAT TABTY FoNLIOL BZT:Y LVATLS T,5,0000T
aﬁmﬁé’ﬁmﬁggcﬁ QOTITY, méd&’% TRERIATIeB. I03T ﬁ&é (4.3) TZPEERPIRO.

(Fo0:3)
JRUWINGO @8 BogeRB YVATRES
plovly RBRCAT ASIE ENRRFREITOOT R3RCTT DLW
B3, BORBRRYID B30T BT,
DBRBIRDITS.
2BENTEITY TOBND BT VNS DTS 3T,
03 Sp% 5
BRI CO,, Qe rpgRea?, Lgnss
SRCEMatey n3eea®, gk’ CO, , e
B, BRI
TPEEARVAT T3 (4.3)
WeHmedd - 4 (82ez0e0 QFema

2RI YVITIIT FOTIN YVOERDT UOT WOIFNTRY, BT BIFOBDRHTT OB
3@03335\)63%?@%@33%5 35 aﬂ@bww%’o&@l TSN, efmsaémﬁ TOWE S C%’} uf)ﬂw@@{ IRT
FOBRHTT DO DRI, 2383300 (4.5) AeeIBAY ST DFend (oo WedHEF)
NI, oI, Cé:poja@ W30HO. (%oﬁ@%) £a§d§ m&%ﬁ.@eﬁﬁd ICT mcjﬁoﬁa&d
PVTO3RCNTVTOTD.

i@e@esdw

o ReDUEFREY CO B mozFoin Bed, 3y TgdetREnd CO 3 Mom3
SRDHOIPADT. SHH00R RFHT SBOIT.

o CO, e — 03B TA,EY DATTN01R, SLBAMALNT IR0DN £e03H0T
FTIWEWRRE 2CBRCRREDTT TRTTOR 03TY QeoBpodR RedIR0mEd
2350R8Re e TRBTO.

o TIBRCBTY FoEWRAE BeRRCRRENT® T 3,To3RE FeETF N PT: FoED®
3@, 8.3 @oN BOIR. J08T B3 CO, 903 BeonYR BFATETS [0e0003T
TUAR TIRTNRCBT TROT BRTT[IFLHT.

)
sﬁ@émm
TETE, bE T RACTIFOTRTER, DIOR LTS




Beznwd - 5 (D=0 aZeRs)

50308 FODOT THOFOH B0 DI 31 BFOHOHY WATH HET TIF Wi A
2B0ReB. IneBrvon CO, 303/ T SHFENRT BAOTIOBOZS o
RoRRITBTZ Q0w B3, Fegwxnd. Random B23,0%. 3030 ERFT 2RUINYRY

B3N DT HZews SdRe3ed. (Mo 3eesd).

3p, 803000

o 30T, TINFTT BN, 0T TeP0H BAT BBYRRTO0R B0CTT 50803
TORTHSY, E\b%éoﬁ@éz’pa@)d@% 30308 RORDOIT TV QDTYST0.

o TR G LT B 2esBec3BeYR @I IeoNE AodeodR HedeoRd
FBREEAT DT LVOLTRTIN B0eST  wapeod3 (Acidity) SeHFTH. B
30633, WTO.

o TRERS & bd B wHEl A©, BRPOE AeTTY, BOCTHOT 0B Read BAT T

)
50308 FODOT TOINR LVATI FRB ATODETOHT.

ey
’-‘% WTRHIT WO

* The physical, chemical and biological conditions prevailing inside the body constitute
the internal environment. It is never stable but highly dynamic.

e The internal environment is influenced by several factors such as products or
byproducts of metabolic reactions, chemicals, pollutants, pathogens etc. that enter
the body from outside.

¢ The maintenance of a constant internal environment is called homeostasis.
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Venus fly trap or Sundew

Scientific name: Dionnea muscipula. The
leaves of these plants are modified as
traps to catch insects. The upper surface
of fly trap leaves contain 3 hair cells on
each half. These are mechanomotion
directors and are extremely sensitive to
mechanical stimuli. When the hair cells
are touched 2 times in succussion, the
leaves close and the insects are traped inside. It is noticed that the leaves do not
close when a piece of leaf or twig fall on it because it will not cause 2 succussive
agitations of the hair cells.

Ref: www.plants in motion.indiana.edn
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Prophase

This slide displays the early
4 prophase. Cell A is in
interphase. You can see that
in cell B the chromosomes
have become more thick
and shorter. This shows the
beginning of mitosis.

This slide displays
the metaphase. You
can now see that the
chromosomes have
moved to the middle
of the cell and now
appear as short,
thick rods.

This slide displays the
prophase. You are
now able to see that
the chromosomes in
the larger spot have
become more short
and thick.

| doubled and that those two

This slide displays the early
anaphase. Cell D shows that
the chromosomes have

parts are starting to separate
from each other. At the lower
partof the cell, spindle fibers are
slightly visible. (marked by S)

This slide displays the
anaphase. Now in cell E,
every chromosome has
" finished separating. Now
the cell will be able to
produce two identical
sets of chromosomes.

This slide displays the
late anaphase. The two
sets of chromosomes
" are now spreading
further apart and will
soon start to get situated
into two whole nuclei.




Telophase

This slide displays the
telophase. You can now see
that  the sets of
chromosomes have formed
into what will soon be a
nucleus. There are no
longer single chromosomes.

This slide displays the
late telophase. The H
cells are now showing
the last stage of mitosis.
You can see the walls of
these cells have not fully
developed yet. Cell A

In between the sets, you has completed mitosis
can see spindle fibers. and is now in interphase.
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