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UNIT 1

ULTRASTRUCTURE AND FUNCTION OF
TYPICAL PLANT CELL

Introduction

All organisms are composed of structural and functional units 0

of some organisms like bacteria, protozoans and some algae is made up 0
of plants and animals are composed of many cells. :
pall

Anton van Leewenhock invented the microscope, Robert Hooke in 1665 observed a piece of
cork under the microscope and found it to be made of small compartments which he called “cells”
(Latin cell = small room). In 1672, Leewenhock observed bacteria, sperm and red blood corpuscles. In
1831, Robert Brown, an Englishman observed that all cells had a centrally positioned body which he
termed the nucleus. In 1838 M.J. Schleiden and Theodore Schwann formulated the “cell theory.” The
cell theory maintains that all organisms are composed of cells. Cell is the structural and functional unit

of life. Which arise from pre-existing cells.

plasm bounded by a plasma or cell membrane and possessing
e cytoplasm and the nucleus. The

f life called “cells’. The bo
f a single cell while the bod)\ g

A cell may have a unit of proto
a nucleus. Protoplasm is the living substance and includes th
cytoplasm has in it organelles such as ribosomes, mitochondria, golgi bodies ( in plant dictyosome),

plastids (present in plant cell) lysosomes and endoplasmic reticulum. Plant cells have in their
cytoplasm large vacuoles containing non-living inclusions like crystals, pigments etc. 2

Cell wall
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Fig. 1.1 : Typical Plant Cell
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Brief History of Mendel

Gregor Johann Mendel was born Johann Mendel on July 22, 1822, to Anton and Rosine hlgndel
on his family’s farm in glginzcng f, Austria. He spent his early youth in that rural background until age
11. A local schoolmaste Wgﬁﬁlﬁxgscd with Mendel attitude for learning and that's why he recommended

for secondary school in Troppau to continue his education. Mendel had financial problem but he excelled
in his studies and in 1840, he Mumed from the school with honors.

After his graduation, Mendel enrolled in a two-year program at the Philosophical Institute of the

University of Olmutz. There he again distinguished himself academically particularly in the subjects of
physics and math. He graduated from the program in 1843,

That same year Mendel father expected him to take over the family farm but Mendel want
studying to be a monk. He joined the Augustinian order at the St. Thomas Manastery in Brno and was
given the name Gregor. At that time, Mendel was immediately exposed to the research and teaching of its
members. He also gained acgess to the monastery's extensive library and experimental facilities.

/ﬂg\\ In 1849, when his work in the community in Brmo

h exhausted him to the point of illness, Mendel was sent to fill a

temporary teaching position in Znaim but he failed a teaching-
certification exam. Then he was sent to the University of Vienna at
the monastery’s expense to continue his studies in the sciences.
While there, Mendel studied Mathematics and Physics under
Christian Doppler, after whom the Doppler effect of wave frequency
is named. He studied Botany under Franz Unger who begun using a

microscope in his studies, and who was a proponent of a pre-
Darwinian version of evolutionary theory.

In 1853, upon completing his studies at the University of
Vienna Mendel returned to the monastery in Brno and was given a

teaching position at a secondary school where he would st
Gregor Johann Mendel oe thgzmpn PR ary uld stay for
(1822-1884)

Between 1856 and 1863 Mendel cultivated and tested
29,000 pea plants and carefully analyzing seven pairs of contrasting character of Pea plants. Mendel
worked on this for several years carefully self-pollinating and wrapping each individual plant to prevent

accidental pollination by insects. He collected the seeds produced by the plants and studied the offspring of

genes. These often expressed
rked out the pattern of inheritance of various traits and
as the laws of heredity.

dominant or recessive characteristics. He then wao
produced two generalizations that became known
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SEMESTER =1
INORGANIC CHEMISTRY SECTION (Semester-1Il)

1015
1. INORGANIC CHEMISTRY

———————— e

—

PHYSICAL CHEMISTRY SECTION (Semester-IlD) 1042
Experiment Number-1 ;
Alm: To determine two acidic and two basic radicals in the given mixture.
INORGANIC Apparatus : Test tubes, pair of tongues, test tube holder, bumer, wash bottle etc.
EMISTRY SECTION (Semester-IV) $to74 Principle : Qualitative analysis of any inorganic salt involves the identification of cation and
anon in the sait
If a mixture of two salts is given for analysis it contains four ions, two cations and two
anions. In general, they are called as radicals. Positive ions are called as basic radicals while
ORGANIC CHEMISTRY SECTION (Semester-IV) 70120 niegative ions are called as acidic radicals. Hence one has 1o identify two acidic and two basic
fadicals In the mixture of two salts.

Identification of acidic radicals is done by individual tests. However, analysis of basic
tadicals requires systematic procedure so that they can be identified correctly without
v ference of ther ions.

Separation of basic radicals is based on the concepts of solubility product and common
#:n effect. When the ionic product of any salt exceeds the solubifity product, it gets precipitated.

Hence, .it is possible to separate various ions in the form of their salt like chiorides,

 syipindes, hydroxid?s. etc, by exceeding their solubility products.

~ Dstection of Acidic Radicals (Anions)
~ Yests for Common Acidic Radicals
Group-l
1) Test for Carbonate (CO;~ )
#) Take a pinch of mixture in dry test tube and + dil HCl or if not dil H;SO, If colortess
rnﬂh brisk effervescence is produced then Carbonate (COy~ ) present

i
i
i
¢
?
3
i
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1.1 Introduction
5. SURFACE CHEMISTRY 60-73 1) “Photochemistry deals with the reaction involving absorption or e
radlation. The reacting molecules absorb photons of light and get excite
74-89 excited molecules ultimately yield product. Such a chemical reaction which |
6. COLLIODAL CHEMISTRY by absorption of ultra violet/visible radiations is called as Photochemical R
7 NUCLEAR CHEMISTRY 90-112 Example : Hy+Cl, —™  2HC)

2) It differs from the ordinary chemical reachon. Ordinary reaction occurs by ¢
of heat energy and in absence of light Such a reaction is termed as Dark re
000 thermal reaction. eg. N; + 3H, = 3NHy H, + 1 - 2HL
3) Now-a-days photochemistry has become one of the important b
research. Many chemical synthesis like vitamin D, formation of czone. nu
molecules, insecticides can be carred out photochemically
4) Fluorescence and phosphorescence phenomenon have emerging apph

fluorescent tube light, TV. and X-ray screens, luminescent watch dials optcal |
in white' cloth etc.

1.2 Interaction of Radiation with Matter

When light falls on any system, the part of incident light energy s reflectec
Rt may get absorbed and remaining may be transmitted. Photochemistry, howevet
the part of light which is absorbed by the matter
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Electrochemistry - |

1.1 Introduction:

The branch of chemistry which deals with the study of relationship between electrical
wm—ummmawmdmwmm
baummy.hhmmwhﬂmwnmmhﬂy
of various aspects of conduxtance, and its measurements.

1.2 Electrical Conductance

Al substances do not conduct electrical current. The substances which allow the
Hdemmlsnaﬂdmm.mmm-mW-a
-m«.wmmmmwmmmmm«mahn
Hdmmm@mannndhdm“ms—t
common examples of insulators are rubber, wood, wax, etc.

1.3 Types of Conductors
Conductors are mainly divided into ftwo types :

(1) Mmukwdmlzfm'lnm—!dlkumm%“md

d«!lldlythm;h!hmwhhotludmphgnychml«ldnuc.ﬁmm

mp‘nmwpp«,-ﬂm,lhnnmmncmmw“h‘ub
e movement of electrons in the metallic crystals.

) Flectrolytic conductors or electrolytes: These are the substances which allow the
passage of electricity through their molten state or through their agueous solutions and
at the J

<Msmwma
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Speciroscopy

Introduction:-

Spectroscopy is the branch of scence that deals unth the onteractuom of dectromagwrtic radatsvs
with the matter Spectroscopic methods are g lly used to the energy differere
between various molecular energy levels and to determine the stomic and moleculsr
structures. The instruments used in such studies. called spectrophotometers. Thewe ate
the deviced to measure the relative energy that is emitted, transmiutted or reflected in the
infrared, visible or ultraviolet regions, as a function or elength or Lt

Nuclear Magnetic Resonance (NMR) Spectroscopy

Nuclear magnetic resonance (NMR) spectroscopy ts an absorpton spectroscopy
which sample absorb electromagnetic radiation in the radio-frequency region (¥MH: to
X, 00CMHz). As the name itself indwates, NMR spectroscopy mvolves muchear magnetic
resonance which depends on the magretic property of stomic nuchs Thus NMER
spectroscopy deals with nuclear magnetic transitions between magrwtic energy levels of
the nucler in molecules

NMR signals were first observed in 1943 independentty by Puscell and Runch Fitenal
was the first compound studied in NMR spectroscopy [n 1952, Purcell and Bloch won the
nobel prize in physics for their disovery NMR Spectroscopy is mote aseful for struchure
el idation of organic compound than UV - visible and [R - Spectroscopy

There are abuut T isctopes for which NMR spectroacpy is possiie. bt the most
ooty used are protm nukear magretic resonance (MMR or THENMR? € e troma ey

acd eniteen 1) (0 NME) Spectromoonpy
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