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Sardar kaurey khan public higher secondary school M.garh 

 Class 9th 

 Subject biology 

  syllabus for June 

 Chapter 4  

     Cells and tissues 

 Important MCQS 

1 The use of microscope is known as 

(a)photography  (b) endoscopy (c )microscopy  (d )micrograph 

2 Two first microscope was made in 

(a)1995 (b)1895 (c)1595(d) 1685 

3 Resolution power of human eye 

(a)0.1mm (b)0.01 mm (c) 10 mm(d)10nm 

4 A light microscope can magnify objects 

(a)2500 x(b) 1500 x (c)1000 x (d)2000 x 

 5 The photograph taken by microscope is called 

(a)Photograph (b) micrograph (c)cardiograph(d) Monograph 

6 Magnification of light microscope is 

(a)1300 X (b)1400 (c)1500 x (d)1600 

7 In 1 millimetermicrometers are 

(a)10 (b)100 (c)1000(d) 1/1000 

8The resolution of modern electron microscope is 

(a)0.2 nm(b) 0.3 nm(c)0.1 mm (d)0.12 nm 

 9 Robert Hooke use microscope to examine chock in 
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(a)9958(b) 1665(c) 1560(d) 1470 

10 In 1831   ______  discovered nucleus in the cell 

(a)Robert brown(b) Robert Hooke(c)Louis Pasteur(d)Laveran 

11 Robert Hooke was a scientist  

(a)Greek(b)Iranian(c)polish(d) British 

12 In 1665 a British scientist first of all discovered cell 

(a)Robert brown (b)RobertHooke(c)Aristotle(d)  Lamarck  

13 Cells were first discovered by 

(a)Aristotle (b)Robert brown (c)Robert hook(d) Schwan 

14 Nucleus is discovered in plant cell 

(a)1930 (b) 1931(c) 1731 (d)1831 

15 All cells are formed from preexisting cells is the saying of (a)Rudolf 
Virchow(b) Pasteur (c)Robert Hooke(d)Darwin 

16In the cell wall of plants the chemical present is 

(a)Cellulose(b)chitin(c) lignin (d)none of these 

17 Cell wall of fungi has  

(a)Protein (b)chitin(c) cellulose (d)fats 

18 Cell wall is found in all organisms excepts  

(a)Plants(b) animals (c)bacteria (d)fungi 

19 The major component of plant cell wall is 

(a)Chitin(b) cellulose (c)cholesterol(d) peptidoglycan 

20 The chemical substance found in large quantity in wood is  

(a)Cotton(b) leggings (c)albumin (d)globulin 

21 The cell wall of prokaryotes is composed of 

(a)peptidoglycan(b) cellulose (c)peptidoglycan(d) chitin 

22 Cell membrane is mainly composed of 

(a)Lignin(b) proteins and lipids (c)cholesterol (d)peptidoglycan 
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23Fluid mosaic model explains the structure of 

(a)Cell wall(b) cell membrane (c) nucleus (d)ribosome 

24Which is not present in cell membrane structure 

(a)Lipids(b) carbohydrates (c)proteins(d) DNA 

25 It is not component of plasma membrane 

(a)Lipids (b)carbohydrates (c)proteins (d)DNA 

26 Which is not present in cell membrane 

(a)DNA(b)lipids(c) proteins (d)carbohydrates 

 27 Microfilaments are made up of 

(a)Tubulin (b)tropomyosin (c)myosin (d)actin 

28 Ribosomal RNA is produced in 

(a)Mitochondria (b)nucleolus (c)lysosomes (d)Golgi apparatus 

29Ribosomes are constructed in 

(a)Endoplasmic reticulum (b)nucleoid (c)nucleus(d) nuclear pore 

30 fluid of chloroplast is called 

(a) cytoplasm (b) cytosol (c)stroma (d) nucleoplasm 

31 Rough endoplasmic reticulum serves a function in the synthesis of 

(a) carbohydrates(b) protein (c)lipids (d)vitamins 

32 Golgi was awarded Nobel prize in 

(A )1908 (b) 1807  (c)1906 (d )1916 

33 the flattened sacs in a Cell are called 

(a)thylakoid (b) cristae (c) cisternae (d) centriole 

34 who discovered lysosomes ? 

(A) Duve (b) Brown (c) King (d) TWK 

35 in 1947 Nobel prize for physiology and medicines was won by 

(A) Rene de Due (b) Golgi (c) Lamarck (d) Aristotle 

36 a polymer of amino acids and sugars is 
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(A) peptidoglycan (b) glycolipid (c) phosphalid (d) glycogen 

37  human body is made of______ type of cells 

(a)100 (b)200 (c) 300(d)400 

38 the number of subunits of ribosomes 

(a)2 (b) 4(c) 6(d)8 

39 Protein synthesis in a plant cell is a function of 

(a)Golgi complex (b)mitochondria (c)nucleus (d)ribosomes 

40 Ribosomes are the sites of synthesis 

(a)Protein(b) RNA (c)DNA (d)glucose 

41 The organelle which produces energy 

(a)Ribosome(b) vacuole (c)nucleus(d) mitochondria 

42What is the function of Mitochondria 

(a)Protein synthesis (b)transport(c) respiration (d)excretion 

43In a Cell aerobic respiration sites are 

(a)Ribosomes (b)endoplasmic reticulum (c)mitochondria (d)vacuole  

43 Inner layers of Mitochondria 

(a)Cristae(b) matrics (c)stroma( d) Thylakoid 

44 The stack of thylakoids is called 

(a)Leucoplast(b)stroma(c)cristae(d)granum 

45 Stroma is found in 

(a)Mitochondria(b) ribosome (c)Golgi body (d)chloroplast 

46 Smallest size of bacteria is 

(a) 0.4 micrometer (b)0.3micrometer(c) 0.2 micrometer (d) 0.1 
micrometer 

47Gas exchange in gills and lungs occurs by the process 

(a) diffusion (b) osmosis (c) active transport(d) turgor 

48 which of the following tissue is found in all blood vessels? 
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(a)Smooth muscles (b)endothelium(c) skeletal muscles (d)connective 
tissue 

49 which type of muscles are responsible for birds wings flapping? 

(a)Skeletal muscles (b)smooth muscles(c( cardiac muscles (d)epithelial 
tissues 

50 Cardiac muscles are present in walls of 

(a)Lungs(b) heart (c)kidney (d)stomach 

51 Bone is an example of (a)epithelial tissue(b) nervous tissue(c) 
connective tissue (d)muscle tissue 

52 The tissue which is composed of nerve cells 

(a) connective tissue (b )muscle tissue (c)nervous tissue (d)epithelial 
tissue 

53 The cell responsible for coordination in body is 

(a)bone cell(b) nerve cell (c)heart cell(d) skin cell 

54 Ground tissues are made of which cells? 

(a) Parenchyma(b) vessel elements (c) Tracheids (d) sieve tubes 

55 Epidermal tissue is found in (a)pigeon(b) sparrow (b)grow (b)onions 
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Long Questions 

 

Q.1 What is cell wall ? Write its structure and functions. 

 Ans: cell wall All living organisms have cell walls around their 
cells, e.g 

animals and animal-like protists. Cell wall is a non-living and 
strong component of the cell, 

located outside the plasma membrane. It provides shape, strength, 
protection and support to the 

inner living matter (protoplasm) of cell 

Structure and composition of cell wall Plant cells have a variety of 
chemicals in their cell walls. 

The outer layer of the plant cell wall is known as primary wall 
and cellulose is the most common chemical in it. 

Some plant cells, for example xylem cells, also have Secondary 
walls on the inner side of primary wall  

 It is much thicker and contains lignin and some other chemicals. 

There are pores in the cell walls of adjacent cells, through which 
their cytoplasm is connected. These pores are called 
plasmodesmata. 

Cell wall of fungi and prokaryotes 

Fungi and many protists have cells although they do not contain 
cellulose. Their cell walls are made of variety of chemicals for 
example chitin is present in the cell wall of fungi. 

Prokaryotes have a cell wall composed or peptidoglycan that is a 
complex of amino acids and sugars. 

Q.2 what is cell membrane write ? some functions of cell membrane . 
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Cell membrane all prokaryotic and eukaryotic cells have a thin and elastic 
cell membrane covering the cytoplasm. 

Functions the cell membrane functions as a semipermeable allowing a 
very few molecules across 8 while fencing the majority of chemicals 
inside cell in this way. 

1 the membrane maintains internal composition of a cell 

2in addition to this vital role cell membrane can also sense chemical 
messages and can identify other chemicals. 

Chemical compositions of cell membrane. 

Chemical analysis reveals that cell membrane is mainly composed of 
proteins and lipids with small quantities of carbohydrates electron 
microscopic examination of cell membranes have led to the development 
of the fluid mosaic model of cell membrane. 

Fluid mosaic model of cell membrane. 

According to it 

1 there is a lipid bilayer in which the protein molecules are embedded. 

2 The lipid bilayer gives fluidity and elasticity to membrane. 

3 small amount of carbohydrates are found in cell membrane these are 

joined with proteins and lipids of membrane. 

4 in eukaryotic cells cholesterol is also present in lipid bilayer. 
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 Q.3 what is meant by cytoskeleton ?write its chemical composition and 
functions. 

Cytoskeleton 

the cytoskeleton is an important complex and dynamic cell component it 
is invisible under light microscope. 

Important features 

 Cytoskeleton is a network of microfilaments and microtubules. 

 Microtubules are made of tubulin protein and are used by cells 
to hold their shape they are also the major component of cilia 
and flagella. 

 Microfilaments are thinner and are made of actin protein.They 

have cells to change their shape. 

Q.4 why do you know about nucleus? write its structure and functions. 

Nucleus 

A prominent nucleus occurs in eukaryotic cells 

Location 

In animal cells it is present in the center. 

In mature plant cells due to the formation of large central vacuole it is 
pushed to side. 

Structure and functions 
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Nucleus is bounded by a double membrane known as nuclear envelope 

Nuclear envelope contains many small post that enable it to act as a 
semipermeable membrane 

Inside nuclear envelope are granular fluid for example nucleoplasm is 
present. 

Nucleoplasm contains one or two nucleoli and chromosomes. 

Nucleolus is our dark spot and it is decided ribosomal RNA are formed 
and assembled as ribosomes. 

chromosomes are visible during cell division while during interphase of 
cell they are in the form of fine thread like structures known as chromatin 
and chromosomes are composed of the of the Deoxyribonucleic acids and 
proteins. 

The prokaryotic cells do not contain prominent nucleus their 
chromosome is made of  DNA only and submerged in cytoplasm. 

Q.5 write a short note on ribosomes. 

Ribosome 

ribosomes are tiny granular structures that are either floating freely in 
the cytoplasm or bound to the endoplasmic reticulum. 

Structure of a Ribosome 

ribosome is made up of almost equal amount of proteins and ribosomal 
RNA. 

Ribosomes are not bound by membranes and so are also found in 
prokaryotes. 

Eukaryotic ribosomes are slightly larger than prokaryotic ones. 
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Functions of ribosomes. 

Ribosomes are the sites of protein synthesis .proteins and is extremely 
important to sales and so large number of ribosomes are found 
throughout the cells. 

Subunits of ribosomes. 

Ribosome is not working disassembles into two smaller units. 

Q.6 what do you know about mitochondria ?write its structure and 
function. 

Mitochondria. 
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Mitochondria are the double membrane bound its structures found only 
in eukaryotes. 

Functions. 

These are the sites of aerobic respiration and are the major energy 
production centers in Excel. 

Structure. 

Mitochondria are bound by double membranes. 

 The outer membrane of Mitochondria is smooth. 

 The inner membrane of Mitochondria informs many infoldings 
called Cristae in the inner mitochondrial matrix . This helps to 
increase the surface areas of the inner membrane on which 
membrane bound reaction can take place. 

 Mitochondria have their own DNA and ribosomes. 

 The Ribosome of Mitochondria are more similar two bacterial 
ribosome then eukaryotic ribosome. 

Q.7 write a note on plastids. 

Plastids. 

Plastids are also membrane bound organelles that only occur in plants 
and photosynthetic protists. 

Types of plastids 

There are three types. for example chloroplast  ,leucoplast and 
chromoplast. 

Chloroplast 

Like mitochondria chloroplast is also bound by a double membrane. The 
outer is smooth while the inner one gives rise to membranous sacs called 
thylakoids. The stack of thylakoids is called granum. Granafloat in the 
inner fluid of chloroplast for example stroma. 

Function 
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Chloroplast are the sites of photosynthesis in eukaryotes they contain 
chlorophyll and associated pigments these pigments are present in the 
thylakoids of grana. 

Chromoplast 

The second type of plastids in plant cell are chromoplast they contain 
pigment associated with the bright colors and present in the cell of flower 
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petals and fruits. 

Functions 

Their function is to give color to these parts and has help in pollination 
and dispersal of fruit. 

Leucoplast 

 Leucoplast are the third type of plastids they are colourless  and store 
starch protein and lipids they are present in the cells of those part where 
food is stored. 

Q.8  write a note  on endoplasmic reticulum. 

Endoplasmic reticulum 

Endoplasmic reticulum is a network of interconnected channels that 
extends from cell membrane to the nuclear envelope. 

Types. this network exist in two forms 

Rough endoplasmic reticulum. 

It is so named because of its rough appearance due to the numerous 
ribosomes attached to it due to the presence of ribosomes it serves a 
function in protein synthesis. 

Smooth endoplasmic reticulum. 

Smooth endoplasmic reticulum lacks ribosomes and is involved in lipid 
metabolism and in the transport of materials from one part of the cell to 
other it also detoxifies the harmful chemicals that have entered cell. 

Q.9 write the structure and function of Golgi apparatus. 

Golgi apparatus. 

Discovery and structure. 

Italian physician Camillo Golgi discovered a set of flattened sacs cisterna 
in cell. 

 In this set many cisterna are stacked over each other the complete 
set of the cisterna is called Golgi apparatus of Golgi complex. 

 It is found in both plant and animal cells 
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Function. 

It modifies molecules coming from the rough endoplasmic reticulum and 
packs them into small membrane bound sacs called Golgi vessels.These 
sacs can  be transported to various locations in cell or to be its exterior in 
the form of secretions. 

Q.10 Who discovered lysosomes? write their structure and function. 

Lysosomes 

Discovery. In the mid twentieth  century the Belgian scientist Christian 
Rene de Duvediscovered lysosomes. 

Structure 

These are single membrane bound organelle is lysosomes contain strong 
digestive enzyme and work for The breakdown of food and waste 
materials within the cell. 

Function 

During its functional lysosome fuses with the vacuole that contains the 
targeted material and its enzymes breakdown the material. 

Q.11 write down a note on vacuole. 

Vacuole. 

Vacuoles are fluid-filled single membrane bound organelles present in 
cytoplasm of cells. 

Structure. 

vacuoles are flute filled single membrane bound organelles .cells have 
many small vacuoles in their cytoplasm. However when a plant cell 
matures its small vacuoles absorb water and fuse to form a single large 
vacuole in center 

The cell in this state becomes turgid 

Functions 

 many cells take in materials from outside in the form of food 
vacuole and then digest  the material with the help of lysosomes 
material 
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 some unicellular organism use contractile vacuoles for the 
elimination  

of waste from their bodies. 

Q.12 write down the main difference between prokaryotic and 
eukaryotic cell. 

Prokaryotes possess prokaryotic cells which are much simpler than the 
eukaryotic cells.The main differences between prokaryotic and 
eukaryotic cells are given below. 

Nucleus. Eukaryotic cells have a prominent nucleus while prokaryotic 
cells do not have prominent nucleus their chromosomes consists of DNA 
only and it floats in cytoplast near Centre this region is called nucleoid. 

Other organelles. Eukaryotic cell have membrane bound organelle is like 
mitochondria Golgi apparatus endoplasmic reticulum etc while such 
membrane bound organelles are not present in prokaryotic cells. 

 The Ribosomes of eukaryotic cells are larger in size as compared to 
the ribosomes of prokaryotic cells 

Size eukaryotic cells are on average 10 times larger than prokaryotic cells. 

Cell wall the cell wall of eukaryotic cell is made of cellulose or chitin all 
prokaryotic cells have cell wall is made of peptidoglycan. 

Q.13 what do you know about filtration? Explain it with the help of an 
example 

Filtration 

Filtration is a process by which small molecules are forced to move across 
semipermeable membrane with the aid of hydrostatic pressure or blood 
pressure 

Explanation with example 

For example in the body of an animal blood pressure force is water and 
dissolved molecules to move through the semipermeable membranes of 
the capillary wall cells .infiltration the pressure cannot force large 
molecules such as proteins to pass through the membrane pores. 

Q.14 what is active transport? Explain with the help of an example 
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Active transport 

active transport is the movement of molecules from an area of lower 
concentrationof area of higher concentration this movement against the 
concentration gradient requires energy in the form of ATP.In this process 
carrier proteins of cell membrane use energy to move the molecules 
against the concentration gradient. 

Explanation with example the membranes of nerve cells have carrier 
proteins in the form of sodium potassium pump in a resting nerve cell this 
pump spends energy to maintain higher concentration of k and lower 
concentration of Na inside the cell. For this purpose the pump actively 
moves Na  to the outside of the cell where they are already in higher 
concentration similarly this pump moves k from outside to inside the cell 
where they are in higher concentration. 

Q.15 Explain the types of epithelial tissues. 

Epithelial tissues 

 Epithelial tissue covers the outside of the body and lines organs and 
cavities. 

 The cells in this type of tissue are very closely packed together. 

 This tissue has many types on the basis of the shape of cells as well 
as the number of cell layers sometimes included. 

Squamous epithelium 

Consists of a single layer of flat cells it is found lungs heart and blood 
vessels. Here it allows the movement of materials across it . 

Cuboidal epithelium 

Consists of a single layer of cube shaped cells it is found in kidney tubes 
small gland etc where it makes secretion. 

Columnar epithelium 

Has illuminated cells it is found in elementary canal ,gallbladder etc 
where it makes secretion. 

Ciliated columnar epithelium 
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Has elongated cells with cilia it is present in trachea and bronchia and 
propels mucous. 

Stratified squamous epithelium  

Has many layers of flat cells it is present in the lining of oesophagus and 
mouth and also over the skin it protects the inner parts. 

Q.16 write a note on muscle tissues. 

Muscle tissue consists of bundles of long cells called muscles fibers 

It is the most abundant tissue in animal 

The cells of this tissue have ability to contract 

Types of muscle tissues 

There are three kinds of muscle tissue 

Skeletal muscle 

Skeletal muscles or striated muscles are attached to bones their cells are 
striated and contain many nuclei they are responsible for the movement 
of bones. Skeletal muscles are voluntary action their contraction is under 
the control of our will. 

Smooth and Cardiac muscles 

Smooth and Cardiac muscles are involuntary in action their contraction is 
not under the control of our will. Smooth muscles are found in the walls 
of alimentary canal urinary bladder blood vessels etc there contains more 
cells each with single nucleus they are responsible for the movement of 
substances. Cardiac muscles are present in the wall of heart their cells are 
also striated  but there is a single nucleus in each cells they produce 
heartbeat. 

Q.17 write a note on meristematic tissue. 

Meristematic tissue 

 these issues are composed of cells which have the ability to divide 

 the cells are thin walled have large nucleus and small or no vacuoles 

 They do not have intercellular spaces among them. 
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 Two main types of meristematic tissues are recognized in plants. 

 Apical meristems are located at the apices of root and shoot when 
they divide they cause increase in the length of plants such a 
growth is called primary growth. 

 Lateral meristems located on the lateral sides of root and shoot by 
dividing they are responsible for increase in girth of plant parts this 
growth is called secondary growth. 

 Types of lateral meristems they are further of two types vascular 
cambium and cork cambium 

Q.18 write a note on support tissues. 

This issues provides strength and flexibility to plants 

Types they are further of two types of support tissues. These are 

Collenchyma tissue 

 They are found in cortex of young stems and in the midribs of 
leaves and in petals of flowers. 

 They are made of elongated cells with unevenly thickened primary 
cell walls. 

 They are flexible and function to support the organs in which they 
are found. 

Sclerenchyma tissue. 

They are composed of Cells with rigid secondary cell walls . the cell walls 
are hardened with lignin which is the main chemical component of wood 
.Mature sclerenchyma cells cannot elongate and most of them are dead. 

Q.19 write a note on xylem tissue. 

Xylem tissue 

 Responsible for the transport of water and dissolved substances 
from roots to the aerial parts 

 Due to the presence of lignin the secondary walls  of its cells are 
thick and rigid. 
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 That is why xylem tissue provides support to the plant body. 

 Two types of cell are found in xylem tissue for example vessel 
elements and tracheids. 

 Vessel elements of cells have thick secondary cell walls they lackend 
walls and join together to form long tubes .Tracides are slender 
cells with overlapping ends  

Q.20 write a note on phloem tissue. 

phloem tissue is responsible for the conduction of dissolved organic 
matter between different parts of the plant body. Phloem tissue contains 
sieve tube cells and companion cells 

Sieve tube cells 

They are long and their ends walls have small pores. Many sieve tube cells 
join to form long sieve tubes. 

Companion cells  

They make proteins for sieve tube cells. 
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            Short Questions 

1 _Who discovered the first compound microscope? 

The first compound microscope was developed by Zacharias Janssen 
Holland in 1595.It was simply a tube with lenses at each and and its 
magnification range from 3x to 9X. 

2_Define magnification and resolution 

Magnification the increase in the apparent size of an object is called 
magnification. It is an important factor in microscopy. 

Resolution the measure of clarity of an image is called resolution or 
resolving power.It is the minimum distance at which two objects can be 
seen as separate objects. 

3_Define microscopy 

The use of microscope is known as microscopy 

4_What is a micro graph? 

A Photograph taken by a microscope is known as micro graph. 

5_What is meant by transmission electron microscope? 

In TEM electrons are transmitted through the specimen. It is used to 
study the internal cell structure 

6_Write down any two principles included in a Cell theory? 

1 all organisms are composed of one or more cells. 

2 cells are the smallest living things the basic unit of organization of all 
organisms. 

3 cells arise only by divisions in previously existing cells. 

7_Differentiate between primary and secondary cell wall 

Primary cell wall the outer layer of the plant cell wall is known as primary 
wall and cellulose is the most common chemical in it. 
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Secondary cell wall some plant cells for example xylem cells also have 
secondary walls on the inner side of primary wall it is much thicker and 
contains Lignin and some other chemicals. 

8_ Define cell membrane? 

In prokaryotic and eukaryotic cells have  a thin and elastic membrane 
which covers the cytoplasm it is called cell membrane. 

9_Write about fluid mosaic model of cell membrane  

Electron microscope reveals the fluid mosaic model of cell membrane 
according to it. 

1 There is lipid bilayer in which protein molecules are embedded. 
2 Lipid bilayer gives fluidity and elasticity to the membrane. 
3 Small amount of carbohydrates are also found in cell membranes. 
4  In eukaryotic cell Cholesterol is also present in lipids bilayer. 

10_Define plasmodesmata. 

Plasmodesmata there are pores in the cell wall of adjacent cell 
through which the cytoplasm is connected these pores  are called 
plasmodesmata. 

11_Define thylakoids? 

The inner membrane of chloroplast give rise to sacs  floating in the 
fluid stroma are called thylakoids. 

12_Define facilitated diffusion. 

The movement of molecules from higher concentration to lower 
concentration with the help of carrier protein is called facilitated 
diffusion. 

13_What is turgor pressure? 

The outward pressure on the cell wall exerted by internal water due to 
entry of water. when the plant cell is placed in hypotonic environment   
is called turgor pressure and this phenomena is called as turgor . 

14_Define plasmolysis 
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Plasmolysis the process of shrinking of cytoplasm due to loss of water 
from cell when a plant is placed in hypertonic environment called 
plasmolysis. 

15_Define secondary growth. 

Lateral meristem are located on the lateral sides of roots and shoots 
.By dividing they are responsible for increase in thickness of plant parts 
this growth is called secondary growth. 

16_What is stroma? 

 stroma is a fluid with in the chloroplast in which thylakoids floats. 

17_Why rough endoplasmic reticulum is called as rough endoplasmic 
reticulum? 

Due to the presence of ribosomes on its surface its appearance look 
rough so it is called as rough endoplasmic reticulum. 

18_What is diffusion? 

The movement of molecules from higher concentration to lower 
concentration is called as diffusion. 

19_ Define active transport. 

the movement of molecules from the area of lower concentration to the 
area of higher concentration with the expenditure of energy in the form 
of ATP is called as active transport. 

20_ What is filtration? 

filtration as a process by which small molecules are forced to move across 
the semipermeable membrane with the aid of hydrostatic  pressure  or 
blood pressure. 

21_What is meant by endocytosis? Also write names it’s  types. 

Endocytosis it is a the process of cellular injection of bulky material by the 
in folding of cell membrane the two forms of endocytosis are 
phagocytosis and pinocytosis 

22_Define exocytosis? 

It is the process from which bulky material is exported. 
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23_Write two differences between skeletal and smooth muscles 

Smooth muscles smooth muscles are found in the walls of alimentary 
canal urinary bladder blood vessels etc. they contain non striatedcells 
each with a single nucleus they are responsible for the movement of 
substances. 

Skeletal muscles the cells are striated and contain many nucleic they are 
responsible for the movement of bones. 

24_Differentiate  between simple tissues and compound tissues in 
plants. 

Compound tissues plant tissue composed of more than one type of cell is 
called a compound or complex tissue for example xylem and phloem. 

Simple tissuesThe tissues which are made of single type of cells is called 
simple tissues. 

25_What  is meant by collenchyma tissue? 

They are found in cortex of young stems and in the midribs  and petals of 
flowers. They are made of elongated cells and unevenly thickened 
primary cell wall. 

26_What is meant by the term tonicity? 

The term refers to the relative concentration of solutes in the solution 
being compared. 

27_Differentiate between Cristae and cisternae. 

Cristae the inner membrane of Mitochondria has many infoldings called 
Cristae . 

Cisternae the set of flattened sacs of Golgi apparatus in cell is called 
cisternae. 

28_What is the role of nucleus? 

Nucleus control all the activities of cell. 

29_Differentiate between voluntary and involuntary muscles. 

Voluntary muscles The  types of muscles are called voluntary muscles if 
their contraction is under the control of our will. 

23



 

 

Involuntary muscles the type of muscles whose contraction are not 
under the control of our will  are called in voluntary muscles. 

30_Write the functions of xylem and phloem tissues. 

Xylem tissues xylem tissue is responsible for the conduction of water and 
dissolved substance from roots to the aerial parts. Due to the presence of  
their lignin there walls are thick and provide support to the plant body. 

Phloem tissues phloem tissues are responsible for the transmission of 
organic material to the different parts of plant. 
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Dobereiner's Triads, Newlands Octaves ,

&

Historical background of periodic table

Mendeleev's Periodic Table 

Modern Periodic Law, Modern Periodic Table 

Periodicity of Properties e.g.
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Introduction

chemists devoted much of their efforts in attempts to arrange elements in a systematic manner. 

These efforts resulted in discovery of periodic law. 

On the basis of this law, the elements known at that time, were arranged in the form of a table which is known as periodic table. 

the properties of those elements which were not even discovered at that time. 

The vertical columns of that table were called groups and horizontal lines  ( rows )  were called periods.

That orderly arrangement of elements generally coincided with their increasing atomic number. 

The periodic table contains huge amount of information for scientists.

PERIODIC TABLE 
With the discovery of the periodic table the study of individual properties of 
the known elements is reduced to study of few groups   &   periods.

One of the significant features of the table was that it predicted

In 19th century, 

What is Periodic table?
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We will describe various attempts which were made to classify the elements into a tabular form. 

Dobereiner's Triads 

observed relationship between atomic masses of 

several groups of three elements called triads. 

In these groups, the central or middle element had atomic mass average of the other two elements. 

Dobereiner's Triads 

Lithium (Li) Sodium (Na) Potassium (K)

7.0 23.0 39.0

𝟕. 𝟎 + 𝟑𝟗. 𝟎

𝟐
= 𝟐𝟑. 𝟎

Calcium (Ca) Strontium (Sr) Barium (Ba)

40.0 88.0 137.0

𝟒𝟎. 𝟎 + 𝟏𝟑𝟕. 𝟎

𝟐
= 𝟖𝟖. 𝟓

Elements and their Atomic Mass Average ( Mean )  Atomic Mass

Group  1  

Group  2  

In Group 2 triad

The atomic mass of 

Strontium 

is the average of the 

atomic masses of 

Calcium and Barium. 

In Group 1 triad

The atomic mass of 

Sodium 

is the average of the 

atomic masses of 

Lithium and Potassium. 

1. Only a few elements could 

be arranged in this way. 

2. This classification did not 

get wide acceptance. 

Reasons of failure 

Johann Wolfgang Döbereiner was a 

German chemist who is best known for work that 

foreshadowed the periodic law for the chemical 

elements, and for inventing the first lighter, which 

was known as the Döbereiner's lamp.

A German chemist Dobereiner ( 1829 ) 
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Newlands Octaves 
After successful determination of correct atomic masses of elements by Cannizzaro in 1860, 

attempts were again initiated to organize elements. 

In 1864 British chemist Newlands put forward his observations in the form of  'law of octaves'. 

He noted that there was a repetition in chemical properties of every eighth 

element if they were arranged by their increasing atomic masses.

He compared it with musical notes. 
Music notes are named after the first 

Seven letters of the alphabet: A, B, C, D, E, F, G.

Piano Keyboard

Newlands Octaves 

1. His work could not get much recognition as 

no space was left for undiscovered element. 

2. The noble gases were also not known at that time. 

Reasons of failure 

John Alexander Reina Newlands 

(26 November 1837 – 29 July 1898) 

was a British chemist who worked 

concerning the periodicity of elements.
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Mendeleev's 

Periodic Table 

arranged the known elements (only 63) in order of increasing atomic masses, 

in horizontal rows called periods. 

So that elements with similar properties were in the same vertical columns called groups. 

This arrangement of elements was called Periodic Table. 

He put forward the results of his work in the form of periodic law, which is stated as 

"properties of the elements are periodic functions of their atomic masses" 

Although, Mendeleev periodic table was the first ever attempt to arrange the elements, yet it has a few demerits in it. 

His failure to explain the position of isotopes and wrong order of the atomic masses of some elements

suggested that atomic mass of an element cannot serve as the basis for the arrangement of elements.

Mendeleev (1834-1907) was a 

Russian chemist and inventor. He 

was the creator of first version of 

periodic table of elements. With 

help of the table, he predicted the 

properties of elements yet to be 

discovered.

Mendeleev's Periodic Table 

Russian chemist, Dimitri Mendeleev 
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Modern Periodic Law 

In 1913 Henry  Moseley discovered a new property of the elements i.e. atomic number. 

He observed that atomic number instead of atomic mass should determine the position of element in the periodic table 

and accordingly the periodic law was amended as

"properties of the elements are periodic function of their atomic numbers". 

the number of electrons in a neutral atom  / number of protons in the nucleus of an atom  OR  simple ions 

Atomic number of an element is equal to 

So atomic number provides the basis of electronic configurations as well.

D𝑜 𝑦𝑜𝑢 𝑘𝑛𝑜𝑤?

6



Test yourself 3.1

i. What was the contribution of Dobereiner towards classification of elements? 

ii. How Newlands arranged the elements? 

iii. Who introduced the name Periodic Table ? 

Ans: 

Ans: 

Ans: 

observed relationship between atomic masses of 

several groups of three elements called triads. 

Dobereiner

British chemist Newlands arranged elements in the form of  'law of octaves'. 

He noted that there was a repetition in chemical properties of every eighth 

element if they were arranged by their increasing atomic masses.

Dimitri Mendeleev introduced the name Periodic Table

7



vi. Why and how elements are arranged in a period?

iv. Why the improvement in Mendeleev's periodic table was made? 

v.  State Mendeleev's periodic law. 

Ans: Because Mendeleev’s Periodic table was based on the atomic masses 

which proved to be an unreliable basis to classify elements

Ans: 

Ans:  Atoms are arranged horizontally across a period by the 

order of increasing atomic numbers because it increases 

regularly. 

"properties of the elements are periodic functions of their atomic masses" 

Mendeleev's periodic law states
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and placed one above the other so that a table of vertical and horizontal rows was obtained.

Modern Periodic Table 

Atomic number of an element is more fundamental property than atomic mass in two respects, 

(a) It increases regularly from element to element, (b) It is fixed for every element. 

So the discovery of atomic number of an element in 1913 

led to change in Mendeleev's periodic law which was based on atomic mass. 

The modern periodic table is based upon the arrangement of elements according to increasing atomic number. 

When the elements are arranged according to increasing atomic number from left to right in a horizontal row, 

properties of elements were found repeating after regular intervals such that 

elements of similar properties and similar configuration are placed in the same group. 

It was observed that after every eighth element, ninth element had similar properties to the first element. 

After atomic number 18, every nineteenth element was showing similar behaviour. 

For example, sodium (Z=11) had similar properties to lithium (Z=3). 

So the long rows of elements were cut into rows of eight and eighteen elements 

9



Long form of Periodic Table

created a long form of periodic table as shown in figure 3.1.

See Text Book Page # 48

The significance of atomic number 

in the arrangement of elements in the modern periodic table lies in the fact that as 

electronic configuration is based upon atomic number, 

so the arrangement of elements according to increasing atomic number shows 

the periodicity (repetition of properties after regular intervals) 

in the electronic configuration of the elements that leads to periodicity in their properties. 

Hence, the arrangement of elements based on their electronic configuration 

10



such as noble gases always occupy the right most position in the respective periods. 

The horizontal rows of elements in the periodic table are called periods. 

The elements in a period have continuously increasing atomic number 

i.e. continuously changing electronic configuration along a period.

As a result properties of elements in a period are continuously changing. 

The number of valence electrons decides the position of an element in a period. 

elements which have 1 electron in their valence shell occupies the left most position in the respective periods 

, For example, 

such as alkali metals. Similarly, the elements having 8 electrons in their valence shells 

About Periods?
11



Rather the atomic numbers of elements in a group increase with irregular gaps. 

The vertical columns in the periodic table are called groups. 

These groups are numbered from left to right as 1 to 18. 

The elements in a group do not have continuously increasing atomic numbers. 

It is the reason due to which elements of a group have similar chemical properties. 

But the elements of a group have similar electronic configuration 

i.e. same number of electrons are present in their valence shells. 

For example, the first group elements have only 1 electron in their valence shells. 

Similarly, group 2 elements have 2 electrons in their valence shells. 

About Groups? 12



Salient Features of Long Form of Periodic Table:

i. This table consists of seven horizontal rows called periods.

while seventh period has 23 elements and is incomplete. 

ii. First period consists of only two elements. 

Second and third periods consist of 8 elements each. 

Fourth and fifth periods consist of 18 elements each. 

Sixth period has 32 elements 

iii. Elements of a period show different properties. 

iv. There are 18 vertical columns in the periodic table numbered 1 to 18 from left to right, which are called groups. 

v. The elements of a group show similar chemical properties. 

type of the subshell which gets the last electron.depending upon the vi. Elements are classified into four blocks 

13



Fig. 3.1 Modern Periodic Table or long form of the Periodic Table of Elements. 

See Text Book  page # 48About Blocks? 

On the basis of completion of a particular subshell, 

elements with similar subshell electronic configuration are referred as a block of elements. 

There are four blocks in the periodic table 

named after the name of the subshell which is in the process of completion by the electrons. 

These are s, p, d and f  blocks as shown in figure 3.2. 

𝒅 − 𝒃𝒍𝒐𝒄𝒌 𝒑 − 𝒃𝒍𝒐𝒄𝒌𝒔 − 𝒃𝒍𝒐𝒄𝒌

𝒇 − 𝒃𝒍𝒐𝒄𝒌
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Each period consists of ten groups starting from group 3 to group 12. 

For example, elements of group 1 and 2 have valence electrons in ‘s’ subshell. 

Therefore, they are called s-block elements

Elements of group 13 to 18 have their valence electrons in subshell. 

Therefore, they are referred as p-block elements. 

as shown in figure 3.2. 

as shown in figure 3.2. 

The d-block lies between the s and p blocks. 

While f-block lies separately at the bottom. 

d-block constitutes period 4,5 and 6.

These are called transition metals
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Alchemy! For thousand years alchemy remained field of interest 

for the scientists. They worked with two main objectives; change 

common metals into gold and second find cure to diseases and 

give eternal life to people. They believed all kinds of matter 

were same combination of four basic elements. Substances are 

different because these elements combine differently. Changing 

composition or ratio of any one element, new substances can be 

formed. The way of making gold from silver or lead was never 

found and secret of eternal life was never discovered. However, 

many methods and techniques invented by alchemists are still 

used in chemistry.D𝑜 𝑦𝑜𝑢 𝑘𝑛𝑜𝑤?

Periods : First period is called short period. It consists of only two elements, hydrogen and helium. 

Second and third periods are called normal periods. Each of them has eight elements in it. 

Second period consists of lithium, beryllium, boron, carbon, nitrogen, oxygen, fluorine and 

ends at neon, a noble gas. 

Fourth and fifth periods are called long periods.

Each one of them consists of eighteen elements.

Whereas, sixth and seventh periods are called very long periods. 

In these periods after atomic number 57 and 89, two series of fourteen elements each, were 

accommodated. 
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Because of space problem, these two series were placed separately below the normal periodic table to keep it in a 

manageable and presentable form. 

Since the two series start after Lanthanum (Z=57) and Actinium (Z=89), so these two series of elements are named as 

Lanthanides and Actinides respectively.

Table 3.1 shows the distribution of elements in periods.

All the periods except the first period start with an alkali metal and end at a noble gas. 

It is to be observed that number of elements in a period is fixed because of maximum number of electrons which can 

be accommodated in the particular valence shell of the elements.

Table 3.1 Different Periods of the Periodic Table

Period No.

1st

2nd

3rd

4th

5th

6th

7th

Name of the Period 

Short period

Normal period 

Long period 

Very Long Period

Number of elements

2

8

8

18

18

32

[32]*

Range of atomic numbers 

1 to 2

3 to 10

11 to 18

19 to 36

37 to 54 

55 to 86 

87 to 118*

*Since new elements are expected to be discovered, it is an incomplete period 

17



Groups 1

Group 1 consists of hydrogen, lithium, sodium, potassium, rubidium, cesium and francium.

Although elements of a group do not have continuously increasing atomic numbers, yet 

they have similar electronic configuration in their valence shells. 

That is the reason elements of a group are also called a family. 

For example, all the group 1 elements have one electron in their valence shells, they 

are given the family name of alkali metals. 

The groups 1 and 2 and 13 to 17 contain the normal elements. 

In the normal elements, all the inner shells are completely filled with electrons, only the 

outermost shells are incomplete.

For example, group 17 elements (halogens) have 7 electrons in their valence (outermost) 

shell.

The groups 3 to 12 are called transition elements. In these elements ‘af' sub-shell is in the 

process of completion. Table 3.2 shows the distribution of elements in groups.
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Table 3.2 Different Groups of the Periodic Table

Valence electrons Group number Family name General Electronic 

configuration

1 electron

2 electrons

3 electros

4 electrons

5 electrons

6electrons

7 electrons

8 electrons

1

2

13

14

15

16

17

18

Alkali metals

Alkaline earth

Metals

Boron family

Carbon family

Nitrogen family

Oxygen family

Halogen family

Noble gases

𝑛𝑠1

𝑛𝑠2

𝑛𝑠2 𝑛𝑝1

𝑛𝑠2 𝑛𝑝2

𝑛𝑠2 𝑛𝑝3

𝑛𝑠2 𝑛𝑝4

𝑛𝑠2 𝑛𝑝5

𝑛𝑠2 𝑛𝑝6
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Alchemy! For thousand years alchemy remained field of interest for the 

scientists. They worked with two main objectives; change common metals 

into gold and second find cure to diseases and give eternal life to people. 

They believed all kinds of matter were same combination of four basic 

elements. Substances are different because these elements combine 

differently. Changing composition or ratio of any one element, new 

substances can be formed. The way of making gold from silver or lead 

was never found and secret of eternal life was never discovered. 

However, many methods and techniques invented by alchemists are still 

used in chemistry.

Do you know?
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i. How the properties of elements repeat after regular intervals?

ii. In which pattern modern periodic table was arranged? 

iii. How many elements are in first period and what are their names and symbols? 

iv. How many elements are placed in 4th period?

v. From which element lanthanide series starts? 

vi. From which period actinides series starts? 

vii. How many elements are in 3rd period, write their names and symbols? 

viii. How many periods are considered normal periods ? 

ix. What do you mean by a group in a periodic table? 

x. What is the reason of arranging elements in a group? 

xi. What do you mean by periodic function? 

xii. Why the elements are called s or p block elements? 

xiii. Write down the names of elements of group 1 with their symbols? 

xiv. How many members are in group 17, is there any liquid, what is its name ?

T𝑒𝑠𝑡 𝑦𝑜𝑢𝑟𝑠𝑒𝑙𝑓?
3.2
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Answers
i. How the properties of elements repeat after regular intervals?

Answer: If the elements are arranged in the order of their atomic numbers from left to right in a horizontal row, their 

properties repeat after regular intervals. Elements having similar properties repeated at regular intervals. Elements with 

similar properties and similar electronic configuration are placed in a similar group.

ii. In which pattern modern periodic table was arranged? 

Answer: The ascending order of atomic number is the pattern on which modern periodic table was 

arranged. This arrangement of elements shows the periodicity (repetition of properties after intervals) in 

their electronic configuration.

iii. How many elements are in first period and what are their 

names and symbols? 

Answer: there are two elements in the first period of the modern periodic table 

1. Hydrogen   (H)

2. Helium       (He)

iv. How many elements are placed in 4th period?

Answer: In the 4th period 18 elements are placed  

T𝑒𝑠𝑡 𝑦𝑜𝑢𝑟𝑠𝑒𝑙𝑓? 3.2
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v. From which element lanthanide series starts? 

Answer: The Lanthanide series starts from Cerium (Ce)

vi. From which period actinides series starts? 

Answer: The actinide series starts from 7th period

viii. How many elements are in 3rd period, write their names and symbols? 

vii. From which period lanthanide series starts? 

Answer: The lanthanide series starts from 6th period

Answer: There are 8 elements in the 3rd period:

1. Sodium      (Na)

2. Magnesium      (Mg)

3. Aluminium      (Al)

4. Silicon       (Si)

5. Phosphorus      (P)

6. Sulphur      (S)

7. Chlorine      (Cl)

8. Argon      (Ar)
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ix. How many periods are considered normal periods ? 

Answer: " 2nd and 3rd period are considered normal periods. Each having 8 elements

x. What do you mean by a group in a periodic table? 

Answer: "A vertical column of elements in the periodic table is called a group"

Answer: This is because they have similar electronic configuration in their valence shells

xi.  What is the reason of arranging elements in a group? 

Answer: A function which repeats elements having similar positions in the periodic table to have similar 

properties is called periodic function 

xii. What do you mean by periodic function? 

Answer: The elements in which last electron enters the “s” subshell are called s-block elements and the 

elements which have the last electrons in the “p” subshell are called p-block elements.  

xiii. Why the elements are called s or p block elements? 

Answer: 

1. Hydrogen      (H)

2. Lithium      (Li)

3. Sodium      (Na)

4. Potassium      (K)

xiv. Write down the names of elements of group 1 with their symbols? 

5. Rubidium      (Rb)

6. Cesium      (Cs)

7. Francium      (Fr)
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3.2.1   Atomic Size and Atomic Radius

When they lie close to each other, they touch each other.

As we know that atoms are very small and don't have defined boundaries that fix their size. 

So it is difficult to measure the size of an atom. 

Therefore, the common method to determine the size of an atom is to assume that atoms are spheres. 

Half of the distance between the nuclei of the two bonded atoms is referred as the atomic radius of the atom. 

its means its half 77 pm is radius of carbon atom as shown in Figure 3.3: 

For example, the distance between the nuclei of two carbon atoms in its elemental form is 154 pm, 

When we move from left to right in a period although atomic 

number increases, yet the size of atoms decreases gradually. It is 

because with the increase of 

Fig. 3.3 The radius of carbon atom.

atomic number, the effective nuclear charge
increases gradually because of addition of more and more 

protons in the nucleus. 

But on the other hand addition of electrons takes place in the 

same valence shell i.e. shells do not increase. 
There is gradual increase of effective nuclear charge which 

increases due to addition of protons. 
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This force pulls down or contracts the outermost shell towards the nucleus. 

For example, atomic size in period 2 decreases from Li (152 pm) to Ne (69 pm).

2nd period elements

Atomic radii (pm) 152 113 88 1st group

elements

Atomic radii

(pm)

3Li

11Na

19K

37Rb

55Cs

The size of atoms or their radii increases from top to bottom in a group. 

It is because a new shell of electrons is added up in the successive period, 

which decreases the effective nuclear charge.

The trend of atomic size of transition elements has slight 

variation when we consider this series in a period. 
atomic size of the elements first reduces or atom contracts and 

then there is increase in it when we move from left to right in 4th 

period. 

Shielding Effect 
The electrons present between the nucleus and the outer most shell of an 

atom, reduce the nuclear charge felt by the electrons present in the 

outer most shell. 

The attractions of outer electrons towards nucleus is partially reduced 

because of presence of inner electrons.

77 75 73 71 69

152

186

227

248

265

3Li 4Be 5B 6C 7N 8O 9F 10Ne
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As a result valance electron experiences less nuclear charge than that of the actual charge, which 

is called effective nuclear charge (Z ). It means that the eff electrons present in the inner shells 

screen or shield the force of attraction of nucleus felt by the valence shell electrons. This is called 

shielding effect. 

With increase of atomic number, the number of electrons in an atom also increases, that results in 

increase of shielding effect.

The shielding effect increases down the group in the periodic table as shown in the figure 3.4. 

Because of this it is easy to take away electron from Potassium (Z=19) than from Sodium (Z=ll) 

atoms.

Similarly the shielding effect decreases in a period if we move from left to right.

Fig. 3.4: Shielding effect is more in 

potassium atom than that of sodium atom.
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Ionization Energy 

The ionization energy is the amount of energy required to remove the most loosely bound electron from 

the valence shell of an isolated gaseous atom.
of energy needed to remove successive electrons present in an atom increases. 

only 1 electron in the valence shell, the energy required to 

remove it will be called first ionization energy.

For example, the first ionization energy of sodium atom is + 496 𝐾𝐽𝑚𝑜𝑙−1.

𝑁𝑎 𝑁𝑎+ ∆H = +496 𝐾𝐽𝑚𝑜𝑙−1

But when there are more than one electrons in the valence shell, they can 

be removed one by one by providing more and more energy.

Such as group 2 and 3 elements have more than one electrons in their shells. 

Therefore, they will have more than one ionization energy values. 

If we move from left to right in a period, the value of ionization energy increases. 

It is because the size of atoms reduces and valence electrons are 

held strongly by the electrostatic force of nucleus. 

Therefore, elements on left side of the periodic table have low 

ionization energies as compared to those on right side of the periodic table as shown for the 2 period.
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2nd period elements 3Li

Ionization Energy 

𝐾𝐽𝑚𝑜𝑙−1

5B4Be 10Ne6C 7N 8O 9F

520 899 801 1086 1402 1314 1681 2081

As we move down the group more and more shells lie between 

the valence shell and the nucleus of the atom, 

these additional shells reduce the electrostatic force felt by the 

electrons present in the outermost shell.

Resultantly the valence shell electrons can be taken away easily. 

Therefore, ionization energy of elements decreases from top to 

bottom in a group. 

3Li 520

11Na 496

19K 419

37Rb 403

55Cs 377

Ionization Energy 

𝐾𝐽𝑚𝑜𝑙−1
1st Group Elements

Ionization energy increasing in a period 
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As we move down the group more and more shells lie between the valence shell and the nucleus of the 

atom, these additional shells reduce the electrostatic force felt by the electrons present in the outermost 

shell.

Resultantly the valence shell electrons can be taken away easily. Therefore, ionization energy of elements 

decreases from top to bottom in a group.

Electron Affinity 

Electron Affinity is defined as the amount of energy released when an electron is added in the outermost 

shell of an isolated gaseous atom.

Affinity means attraction. Therefore, electron affinity means tendency of an atom to accept an electron to 

form an anion. 

For example, the electron affinity of fluorine is −328 𝑘𝐽 𝑚𝑜𝑙−1 i.e. one mole atom of fluorine release 328 

kJ of energy to form one mole of fluoride ions. 

Let us discuss the trend of electron affinity in the periodic table. Electron affinity values increase from left to 

right in the period.

2nd period elements 3Li

Electron affinity 

(𝐾𝐽𝑚𝑜𝑙−1)

5B3Be 10Ne6C 7N 8O 9F

-60 >0 -29 -122 0 -141 -328 0
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Electron affinity  increasing in a period 
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17th group 

elements

Electron affinity

(𝒌𝒋𝒎𝒐𝒍−𝟏)

9F -328

17Cl -349

35Br -325

53L -295

The reason for this increase is, as the size of atoms decreases in a period, the 

attraction of the nucleus for the incoming electron increases.

That means more is attraction for the electron, more energy will be released. 

In a group electron affinity values decrease from top to bottom because the 

size of atoms increases down the group. 

With the increase in size of atom shielding effect increases that results in poor 

attraction for the incoming electron i.e. less energy is released out. 

For example, as the size of iodine atom is bigger than chlorine, 

its electron affinity is less than iodine, as given in the adjacent 

table. 
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Electronegativity 

The ability of an atom to attract the shared pair of electrons towards itself in a molecule, is called 

electronegativity.

It is an important property especially when covalent type of bonding of elements is under consideration. 

The trend of electronegativity is same as of ionization energy and electron affinity.

It increases in a period from left to right because higher Z shortens distance eff from the nucleus of the 

shared pair of electrons. 

This enhances the power to attract the shared pair of electrons. For example, electronegativity values 

of group 2 are as follow:

2nd period elements 3Li 4Be 5B 6C 7N 8O 9F

Electronegativity 1.0        1.6 2.0 2.6 3.0 3.4 4.0
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Electronegativity  increasing in a period 

It generally decreases down a group because size of the atom 

increases. .

Thus attraction for the shared pair of electrons weakens. 
For example, electronegativity values of group 17 (halogens) 

are presented here.

17th group 

elements

electro 

negativity

9F 4.0

17Cl 3.2

35Br 3.0

53L 2.7

i. Define atomic radius? ii. What are SI units of atomic radius? iii.  

Why the size of atoms decreases in a period? iv. Define 

ionization energy. nd v. Why the 2 ionization energy of an 

elements is higher than first one? vi. What is the trend of 

ionization energy in a group? vii. Why the ionization energy of 

sodium is less than that of magnesium? viii. Why is it difficult to 

remove an electron from halogens? ix. What is shielding effect? 

x. How does shielding effect decrease the forces of electrostatic 

attractions between nucleus and outer most electrons? xi. Why 

does the bigger size atoms have more shielding effect? xii. Why 

does the trend of electron affinity and electronegativity is same 

in a period? xiii. Which element has the highest 

electronegativity?

Test your self

3.3
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i. Define atomic radius? 

iii. Why the size of atoms decreases in a period? 

iv. Define ionization energy.

v. Why the 2nd ionization energy of an elements is higher than first one? 

ii. What are SI units of atomic radius?

Answer: The half of the distance between the nuclei of the two bonded atoms is called the atomic radius of the atom . 

Answer: The SI units of atomic radius are nanometer and picometer

Answer: It is because with the increase of atomic number , the effective nuclear charge increases gradually with the 

Addition of more and more protons in the nucleus . This force pulls down and contracts the outermost shell towards the nucleus  

Answer: 

“𝑇ℎ𝑒 𝑎𝑚𝑜𝑢𝑛𝑡 𝑜𝑓 𝑒𝑛𝑒𝑟𝑔𝑦 𝑟𝑒𝑞𝑢𝑖𝑟𝑒𝑑 𝑡𝑜 𝑟𝑒𝑚𝑜𝑣𝑒 𝑡ℎ𝑒 𝑚𝑜𝑠𝑡 𝑙𝑜𝑜𝑠𝑒𝑙𝑦 𝑏𝑜𝑛𝑑𝑒𝑑 𝑒𝑙𝑒𝑐𝑡𝑟𝑜𝑛 𝑓𝑟𝑜𝑚 𝑡ℎ𝑒 𝑣𝑎𝑙𝑒𝑛𝑐𝑒 𝑠ℎ𝑒𝑙𝑙 𝑜𝑓 𝑎𝑛 𝑖𝑠𝑜𝑙𝑎𝑡𝑒𝑑
𝑔𝑎𝑠𝑒𝑜𝑢𝑠 𝑎𝑡𝑜𝑚 𝑖𝑠 𝑐𝑎𝑙𝑙𝑒𝑑 𝑖𝑜𝑛𝑖𝑧𝑎𝑡𝑖𝑜𝑛 𝑒𝑛𝑒𝑟𝑔𝑦. ”

1 𝑛𝑚 = 10−9𝑚 ;1 𝑝𝑚 = 10−12𝑚

Answer: The 2nd ionization energy is higher because after the removal of an electron from an atom, the number of 

electron decreases  , so nuclear charge becomes dominant and the remaining electrons are attracted more strongly 

towards the nucleus. Thus more energy is required to knock out other electron. That is why the 2nd ionization energy value

of an element if higher than first one. e.g.  𝑀𝑔(𝑔) → 𝑀𝑔(𝑔)
+ + 1𝑒− 𝐼. 𝐸1 = +738𝐾𝐽𝑚𝑜𝑙−1

𝑀𝑔(𝑔)
+ → 𝑀𝑔(𝑔)

++ + 1𝑒−𝐼. 𝐸2 = +1451𝐾𝐽𝑚𝑜𝑙−1

Answers T𝑒𝑠𝑡 𝑦𝑜𝑢𝑟𝑠𝑒𝑙𝑓? 3.3
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vi. What is the trend of ionization energy in a group? 

Answer: The ionization energy of elements decreases from top to bottom in a group.

vii. Why the ionization energy of sodium is less than that of 

magnesium? 

Viii. Why is it difficult to remove an electron from halogens? 

ix. What is shielding effect?

Answer: The it is because of the following three reasons 

1. Higher atomic size of Na than Mg

2. Lower nuclear charge (Na=11)than Mg(Mg=12)

3. Less stable configuration than Mg

Answer: It is due to;

1. Decrease in atomic size 

2. Increase in nuclear charge  

Answer: The effect of decrease in forces of attraction between the nucleus and valence electrons due to the increase in 

inner shells or inner shell electrons between them is called shielding effect  
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x. How does shielding effect decrease the forces of electrostatic 

attractions between nucleus and outermost electrons? 

xi. Why do the bigger sized atoms have more shielding effect? 

Xii Why does the trend of electron affinity and electronegativity is same in a period? 

xiii. Which element has the highest electronegativity?

Answer: The shielding effect decreases the forces of electrostatic attractions between nucleus and outermost electrons by

Partially cancelling or blocking the nuclear attraction for outermost electrons. 

Answer: The bigger sized atoms have a greater number of inner shell electrons and thus, have more shielding effect. 

Answer: The electron affinity and the electronegativity increase on moving from left to right in a period. This i9s because of

The increase in  nuclear charge and decrease in atomic size this increases the force of attraction between the nucleus and 

the valence electrons. As a result, the atom has greater tendency to gain additional electron from the outside the nuclear 

charge increases from left to right while electrons enter the same shell.

The increased nuclear charge attracts the shared pair of electrons more strongly. This results in higher electronegativity.  

Answer: Fluorine has the highest electronegativity (4.0). 
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Multiple Choice Questions

Put a (         ) on the correct answer 

1. The atomic radii of the elements in Periodic Table: 

(a) increase from left to right in a period                       (b) increase from top to bottom in a group 

(c) do not change from left to right in a period          (d) decrease from top to bottom in a group 

2. The amount of energy given out when an electron is added to an atom is called: 

(a) lattice energy        (b) ionization energy         (c) electronegativity      (d) electron affinity

3. Mendeleev Periodic Table was based upon the:

(a) electronic configuration   (b) atomic mass        (c) atomic number        (d) completion of a subshell 

4. Long form of Periodic Table is constructed on the basis of: 

(a) Mendeleev Postulate        (b) atomic number (c) atomic mass  (d) mass number

5. 4th and 5th periods of the long form of Periodic Table are called: 

(a) short periods         (b) normal periods              (c) long periods                      (d) very long periods 
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6. Which one of the following halogen has lowest electronegativity? (a) fluorine   (b) chlorine (c) bromine   (d) iodine

7. Along the period, which one of the following decreases: 

(a) atomic radius  (b) ionization energy (c) electron affinity  (d) electronegativity

8. Transition elements are: (a) all gases   (b) all metals (c) all non-metals  (d) all metalloids 

9. Mark the incorrect statement about ionization energy:

(a) it is measured in kJmol –1 (b) it is absorption of energy (c) it decreases in a period    (d) it decreases in a group

10. Point out the incorrect statement about electron affinity:

(a) it is measured in kJmol   (b) it involves release of energy (c) it decreases in a period     (d) it decreases in a group
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Short answer questions. 

1. Why are noble gases not reactive? 

2. Why Cesium (at. no.55) requires little energy to release its one electron present in the outermost 

shell?

3. How is periodicity of properties dependent upon number of protons in an atom?

4. Why shielding effect of electrons makes cation formation easy?

5. What is the difference between Mendeleev's periodic law and modern periodic law? 

6. What do you mean by groups and periods in the Periodic Table?

7. Why and how are elements arranged in 4 period?

8. Why the size of atom does not decrease regularly in a period? 

9. Give the trend of ionization energy in a period.
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1.Why are noble gases not reactive? 

Short Questions 

(Exercise)

Answer: The Noble gases do not have valence electrons in their outer shells that s why they are not reactive. 

Answer: this is because the force of attraction between the nucleus and outermost electron is decreased due to the atomic 

size  

2. Why Cesium (at. no.55) requires little energy to release its 

one electron present in the outermost shell? 

3. How is periodicity of properties dependent upon number of protons in an atom? 

Answer: It depends upon the number of protons in an atom they vary when we move left to right across a period or from 

top to bottom in any group 

4. Why shielding effect of electrons makes cation formation easy?

Answer: The greater the shielding effect, the greater the chances of atoms losing electrons and forming cations.

This is due to decrease of nuclear charge on outermost electrons. Low ionization energy with more shielding effect

makes the cation formation easy
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6. What is the difference between Mendeleev's periodic law and modern periodic law? 

Answer:

7. What do you mean by groups and periods in the Periodic Table? 

Answer: Groups;

Vertical columns of elements in a periodic table are called groups.  

periods;             

horizontal rows of elements in a periodic table are called periods.                                        

8. Why and how are elements arranged in 4th period

Answer: The number of elements in 4th period is equal to the number of electrons required to fill the 4th shell. The maximum 

Number of electrons which can be accommodated in 4th shell is 18. thus 4th period contains 18 elements. 

9. Why the size of atom does not decrease regularly in a period

Answer: The size of atoms does not increase regularly in a period because of the poor shielding effect. 

10. Give the trend of ionization energy in a period

Answer: The ionization energy increases from left to right in a period 

Mendeleev's periodic law Modern periodic law

1. based on atomic masses 1. Based on atomic number 

2."properties of the elements are periodic 

functions of their atomic masses" 

2."properties of the elements are periodic 

functions of their atomic numbers" 
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THE END
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Lecture No.1 :  
 Problem Solving  
 Problem Solving Steps 
 Defining a Problem 
 Understanding a Problem 
 Solve Activity 1.1 

PROBLEM SOLVING 

INTRODUCTION 

Dear students : 

We face different problem every day in different  places like. 

 At home. 

 work place 

 play ground 

 study place 

 And even in general store. 

There are different steps to solve a problem. 

1. Defining a problem 

2. Understanding a problem 

3. Planning a solution 

4. Define Candid solution 

5. Selecting the best solution  

1- Defining a problem 

A well defined problem is : 

 It does not contain any ambiguities. 

 All the conditions are clearly specified. 

 It has clear goal. 

 It is easy to understand.  It is easy to solve. 

What is a Problem statement ? 

We are given a problem statement. How we solve it ? 

  First of all we need to see whether the problem is defined well or not.  

 If the problem is not defined well the we can use one of the following strategies to define the problem. 

1- Gain background knowledge. 

 We try to know the situation and circumstances in which the problem is happening ?  

 We can identify the given state.  

 By identifying problem state helps us  to know what a good  solution will look. 

 And also we shall be able to measure the solution. 

2-   Use Guesses. 

 We try to guess the unknown information through appropriate guesses.  
 These guesses may be bases upon our past experiences. 
3- Draw a picture.  

 If the problem is not well- defined , we can draw a picture and fill the undefined information. 

 Following picture shows the pictorial representation of a problem. 

2- Understanding a problem 

 It is important  to understand  the problem before jumping into the solution of problem. 
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 A clear understanding of problem makes it easier to solve and helps to save money  , time and resources. 

 Understanding of problem usually includes identification of the 5 Ws.  

 What are 5 Ws ?  These are : 

 What ? 

 Who ? 

 When ? 

 Where ? 

 Why ? 

 Problem analysis  is the process  to figure out these  5 Ws from the problem statement.  

 These are the basic elements  which lead  towards solution of a given problem.  

 

Example of Understanding a problem 

We can analyze this problem by identifying 5Ws in the problem statement as given below. 

  What : List of student’s naming starting with letter ‘A’ 

 WHO  : Student 

 Why :  To prepare the directory of students. 

 When : with in a week 

 Where :  School  

Figure 1-2 shows representation of problem 

 Red  light shows problem 

 Yellow  light shows analysis 

 Green  light shows solution.  

 

Solution of activity 1.1 

We can analyze this problem by identifying 5Ws in the problem statement as given below. 

  What : 1- Top 5% students in Mathematic                                                               

                          2- Top 5% students in Physics 

                          3-  Students having  more than 90% marks in both subjects. 

 WHO  : Student 

 Why :  To prepare the subject %age. 

 When : with in period 

 Where :  School 
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Lecture No. 2 : 
 Planning a Solution 
 Defining Candid Solutions 
 Solve Activity 1.2 

 
3- Planning a solution 
 In this phase , we formulate a plan that may lead us towards the solution of a problem. 
  This phase includes finding the  right strategy for problem solving. Some of strategies are : 
1- Divide and conquer 
2- Guess Check and improve 
3- Act it Out 
4- Prototype (Draw) 
1- Divide and conquer 

 
 Break the problem into smaller parts. 
 Each part is solved independently 
 The problem became simple and easier with 

this method. 
 The technique of dividing problem in smaller parts is called TOP DOWN DESIGN. 
 It is also known as DIVIDE and CONQURE   RULE. 

2- Guess Check and improve 
 The designer guesses a solution  to a problem and then checks  the correctness of the solution.  
 If the solution is not according to its expectations then he refines the solution. 
 The refinement is a iterative process. 

 
3- Act it Out 

 In this strategy the designer defines the list of   “to do”  tasks. 
 Afterwards he performs the task. 

 
4- Prototype (Draw) 

 
 This technique is used to draw a pictorial representation of the solution.  

 It  is not final solution. 

 It only helps the designer to understand the important component of the solution. 

1.1.4   Defining Candid Solutions : 

 The word candid refers to something spontaneous and unplanned. 

 For example , if you ask to find the number of student in 
your school who can play cricket. 

 You can estimate by finding cricket players in your class 
and then multiplying it by the total number of classes in 
your school. 

 Your answer in this way is candid solution. 

 Your thinking about any object is called candid solution. 

 Candid solution can help to save time. 

Solve this activity if problem arises to solve this activity contact Muhammad Qasim 
Whatsapp  No. 0300-0236917  
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Lecture No. 3 : 
 Selecting the Best Solution 
 Flowcharts 
 Flowchart definition 
 Importance of Flowcharts in Problem Solving 

1.1.5    Selecting the Best solution 

 We find more than one solutions of a problem. 

 We have to choose the best one. 

 For example the names of student are available on your school 
website. 

 Your are asked to search a particular name. 

 You can solve this problem by using the following method. 

Method No.1 :  

 Look at each name on the website one by one until the  name is found or list is over. 

Method No.2 : 

 Take printout and search the required name. 

Method No.3 :  

 Copy all name and send to MS-Excel sheet and sort there name in alphabetically order. 
Searching in a sorted list comparatively easy. 

Method No. 4:  

 Press CTL +F  and type the required name in the web browser to search automatically. 

 Here  Method 4 is the best solution.  

1.2  Flowcharts 

 Flowchart is a combination of two words flow  and chart. 

 A chart is consists of different symbols to display information about any program. 

 It is a graphical representation of a problem. 

 It helps to understand  problem easily. 

 It is also helpful in understanding the flow of control and data in algorithm. 

1.2.2  Importance of flowchart in Problem solving 

 It is used to plan a solution. 

 If the flowchart is developed ,we can find the way how a problem can be solved. 

 Flowchart is more effective to visualize a solution graphically than text. 

 It helps us whether  a solution is correct or not . 

 It is a good way to communicate the solution of a problem to an other people. 

Lecture No. 4 : 
 Determining Requirements for a Flowchart 
 Flowchart Symbols 
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1.2.3  Determining Requirements for a flowchart 

Following are the requirements to develop a flowchart. 

 Inputs : It means taking data from the user. It is very important to know how many and 
what type of inputs are required. 

 Processing : It means how calculation performed  and storing results of calculation  

 Decision making: To determine whether a statement is true or False and taking 
appropriate  steps accordingly, is called decision making.  

 Outputs: The outputs are used to display information. 
 

1.2.4    Flowchart  Symbols 

1-  Start / Terminal 
 
Oval is used to  represent the start or end of the flowchart. It is also called Terminal. 
 
 
 
 
 
2-  INPUT / OUTPUT 
 
Parallelogram represent the Input or output of the flowchart. 
 
 
 
 
 
 
3- PROCESS 

 
Rectangle is used to represent a processing or computational operation in the flowchart. 
 
 
 
 
4-  FLOWLINES  
Arrows are used to represent the direction of flow in the flowchart .  
There are four flow lines. 
1-  up arrow 
2-  Down arrow 
3- Right arrow 
4- Left arrow 

5-  DECESION 

    Diamond symbol is used  to represent decision step in the flowchart. 

    Condition is given in the  diamond box. 
    Flow of control from diamond box may go in two possible 

direction. 

    If condition is TRUE  or YES  go to one direction. 

    If ondition is FALSE  or NO  go to other direction.  
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6- CONNECTOR  

    Connector is used to connect different lines. 

     It is used when different flow lines come from 
different directions  and move to one direction. 

 

7- OFF PAGE /ON PAGE CONNECTOR 

    It is used when the  flowchart is bigger than one page. 

     This symbol at the end of page indicates that the remaining  

     part of the flowchart is on the next page. 

8- Predefined Process ( Function/subroutine) 

    It is used to indicate a function or subroutine. 

 

 

9- Remarks  The Annotation symbol is used to 
indicate remarks in the flowchart. 

Lecture No. 5 : 
 Examples of Flowcharts 
 Example No.1 
 Example No.2 
 Example No. 3 
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Lecture No. 6 
 Example No.4 
 Example No.5 
 Example No.6 
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Lecture No.7 :  
 Flowcharts 
 Example No.7 
 Example No.8  
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Lecture No. 8 : 
 Flowcharts 
 Example No.9 
 Example No.10 
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Lecture No. 9 : 
 Flowcharts 
 Example No.11 
 Example No.12 
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Lecture No. 10 : 
 Algorithm 
 Definition of Algorithm 
  Role of Algorithms in Problem Solving 

 

1.3   Algorithm : 
 

 An algorithm is a step-by-step procedure to solve a problem. 

 It is better to write algorithm before writing the actual computer program.  

                   Algorithm to make a Tea 

1. Start 

2. Take a kettle 

3. Pour water in it, 

4. Put the kettle on fire. 

5. Add sugar and Milk 

6. Wait till boils 

7. Remove the kettle from fire. 

8. End 

 

 

1.3.2 Role of Algorithm in Problem Solving. 

 An algorithm has vital role in problem solving as it provides a  step by step guide to the 
problem solver. 

 It is a complete description of the solution. 

 A computer programmer first write an algorithm and then translates it into the code of 
some programming language. 

 Sometime the designer of the program first convert algorithm into flowchart and then 
then translates it into the code of some programming language.  
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Lecture No. 11 : 
 Algorithm 
 Formulation of an Algorithm  
 Example No.1 
 Activity 1.6 

1.3.3 Formulation of an Algorithm 

There are different notations (keywords) to write an algorithm.  

   Start  :  It is the starting point of an algorithm. Every algorithm must have one starting 
(entry) point. 

   Input : It is used to get input from a user and store it in computer memory with some 
name. 

   Set :  It is used to give name to data in computer memory. It is also used to update the 
value of existing data. 

If – else :  

   It is used to check the condition.   For example, the condition .  

 If  (a < b)  A condition is evaluated as true or false. 

   In case the condition is true then the statements related with if part are executed. 

   otherwise the statements of else part are executed.  

Usage:   

    Suppose a=5 and b=7,   if(a<5)    Set c to 1O else  Set c to 20. 

Writing else part is optional.  

Goto : 

   It is used to transfer control to a certain step of an algorithm. 

   It is usually required in loops. 

Output: 

It is used to display values. 

Stop: 

It is the termination point of an algorithm. 

1- To find the sum, product and average of five given numbers. 

Step 1 :  Start 

Step 2 : Input  numbers, n0 , nl , n2 , n3 , n4  

Step 3 : Set sum to  n0 + nl + n2 + n3 + n4. 

Step 4 : Set  product to  n0  x  nl  x  n2  x  n3  x n4 

Step 5 : Set  average to  n0 + nl + n2 + n3 + n4  

                                                   5 

Step 6 : Output  sum, product, average  

Step 7 : End 
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Step 1 :  Start 

Step 2 :  Set sum to 25 + 45 + 65  

Step 3 : Set average  to  (25 + 45 + 65)/3  

Step 4 : Output   135 ,45  

Step 5 : End  

Lecture No.12 :  
Revision  of previous syllabus 

Lecture No.13 :  
 Algorithm 
 Example No.2 
 Example No.3 
  Activity No. 1.7 

2- To find acceleration of a moving object with given mass and the applied force. 

Step 1 :  Start 

Step 2 : Input numbers, mass, force 

Step 3 : Set  acceleration to  Force  

                                                   mass 

Step 4 : Output acceleration 

Step 5 : End 

3- To find the volume of a cube. 

Step 1 :  Start 

Step 2 : Input numbers, side  

Step 3 : Set volume to side x side x side.                                                  

Step 4 : Output   
volume 

Step 5 : End 

 

 

Step 1 :  Start  

Step 2 : Input numbers, r ,h  
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Step 3 : Set volume of Sphere to     4/3 x π r3  

Step 3 : Set volume of cylinder to   π r2h  

Step 4 : Output   volume  

Step 5 : End  

 
Lecture No. 14 : 
 Algorithm 
 Example No.4 
 Example No.5 
 Activity No. 1.8 

4- To find the area of a parallelogram. 

Step 1 :  Start 

Step 2 : Input numbers, base, height  

Step 3 : Set area to base x height  

Step 4 : Output area  

Step 5 : End 

5- To display the larger one out of the three given numbers 

Step 1 :  Start 

Step 2 : Input numbers, n0 , n1 ,n2  

Step 3 : if  nl > large  Set  large to n1  

Step 4 : if n2 > large Set large to n2  

Step 5 : Output 
large  

Step 5 : End 

 

1- Area of Triangle  

Step 1 :  Start  

Step 2 : Input numbers, base, height  

Step 3 : Set area to 1/2 x base x height  

Step 4 : Output area 

Step 5 : End 

2-  Area of rhombus  

Step 1 :  Start  

Step 2 : Input numbers, p,q  

Step 3 : Set area to p x q  

                                 2 

Step 4 : Output area 

Step 5 : End 

3- Area of trapezium  

Step 1 :  Start  
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Step 2 : Input numbers, base , height  

Step 3 : Set area to  1/2 ( base + height) x h 

Step 4 : Output area 

Step 5 : End 

 

 

Lecture No. 15 : 

 Algorithm 
 Example No.6 
 Example No.7 

 

6- To assign grade to a subject based on the achieved marks. 

Step 1 :  Start 

Step 2 : Input numbers, obtained_marks, total_marks  

Step 3 : Set  percentage to  obtained_marks   x 100  

                                                    total_marks   

Step 4 : if percentage > 80   Set grade to  A+ 

 else  

if percentage >70 Set grade to A  

else 

if percentage > 60 Set grade to B 

else 

if percentage > 50 Set grade to C 

else 

if percentage > 40 Set grade to D 

else 

if percentage >33 Set grade to E  

else  

Set grade to F.  

Step 5. Output grade  

Step 6. End  

 

 

7- To find the interest on an amount. 

Step 1 :  Start 

Step 2 : Input numbers, amount, rate, years 

Step 3 : Set plain interest   to  ( amount  x rate ) x years 

                                                                           100  

Step 4 : Output plain interest  

Step 5 : End 
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Lecture No. 16 : 
 Algorithm 
 Example No.8 
 Example No.9 

8- To convert Celsius to Fahrenheit temperature and vice versa. 

Step 1 :  Start 

Step 2 : Input numbers, Celsius  

Step 3 : Set  Fahrenheit  to    Celsius x 9   + 32 

                                                                   5  

Step 4 : Output Fahrenheit 

Step 5 : Input numbers, Fahrenheit 

Step 6 : Set Celsius to  (Fahrenheit  -32 ) x 5/9 

Step 7 :  output  Celsius  

Step 8 : End 

 

9- Find even numbers in integers ranging from n1 to n2 (where n2 is greater than n1). 

Step 1 :  Start 

Step 2 : Input numbers, n1 , n2  

Step 3 : if   (n1 <= n2) 

              { 

Step 4 : if ( n1 mod 2 equal  0)  output n1  

Step 5 : Set  n1  to   n1 + 1 

Step 5 : go to step 3 

            } 

Step 6 : End 

Lecture No. 17 : 
 Algorithm 
 Efficiency of Algorithms  

1.3.5 :  Efficiency of Algorithms 

     There can be more than one algorithms to solve the same problem.  

     Which one is better, depends upon the efficiency of the available solution algorithms.   

      Efficiency of an algorithm is measured on the basis of two metrics. 
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1. Number of steps: An algorithm is considered more efficient if it takes less number of 
steps to reach the results. 

2. Space used in computer memory: We have observed in algorithms that some data is 
stored in computer memory which is latter used to give results. An algorithm using less 
space in computer memory is considered more efficient with respect to memory space  

 

 

Lecture No. 18 

 Algorithm 
 Activity No. 1.9 

Lecture No.19 :  

 Difference between an Algorithm and a Flowchart  
 Advantages of Flowchart 
 Disadvantages of Flowchart. 
 Advantages of Algorithm 
 Disadvantages of Algorithm 

 

Compare flowchart and algorithm 

FLOWCHART  ALGORITHM  
The symbols are used to draw flowchart.  Simple English is used to write algorithm.  

Flowchart is more time consuming.  Algorithm is less time consuming.  

It is difficult to modify.  It is easy to modify.  

It is graphical representation. 
It is a movie.  

It is a step by step procedure. 
It is a story.  

 

Advantages of Flowchart : 

 Easy to draw. 

      Easy to understand problem solving. 

      Easy to identify errors (if any). 

      Easy to observe flow from one step to the other. 
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Disadvantages of Flowchart : 

       More time is required to draw a flowchart. 

       Modifying a flowchart is not very easy every time 

 

 

 

Advantages of Algorithm : 

    Easy to write. 

    Techniques to write an algorithm are easy to understand. 

     To solve a large problem, algorithms are helpful. 

Disadvantages of Algorithm : 

      Modifying an existing algorithm is not very easy every time. 

      Showing the flow from one step to the other is not very easy. 

      Usage of goto makes it difficult to identify errors. 

 
Lecture No. 20 : 
 
 Test Data  
 Activity No. 1.10 
 Importance of Testing 

 

1.4    Test Data : 

    After solving a problem, we need to test whether the solution is correct or not, and  
for testing, we need          "Test Data".  

    For example, if we want to test the algorithm to find the largest among three given 
numbers n0 ,n1 , and n2. 

     We need three values. These values can be positive, negative or zero. 
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    For Example : (n0 = 5 , n1 = 15, n2 = 3), So, for thinking about testing, we also 
need to think about test data. 

 

 

 

 

1.4.1 Importance of Testing 

 Testing is essential to point out the defects and errors made during finding a solution to 
some problem.  

    It helps in improving a solution.  

    If one solves a problem and someone else uses that solution for commercial purposes, 
then the commercial activities depend upon the correctness of that solution. 

    For example, if we develop a solution for finance management and some bank starts 
using it then any error in that solution may result in a financial loss. So, testing is 
important for a solution. 

 A car is delivered to a customer after testing.  

    Upon launching a new car, it is usually tested with a robot driver who hits the car with a 
wall. It is used to test whether the air bags and other security systems are functioning or 
not.  

    Moreover, it also allows the car designers to suggest further security measures to 
reduce the damage.  

   This test can help to make a car safe. So, testing helps to improve quality.  

Lecture No. 21 : 
 Types of Test Data  
 Verification and Validation  
 Example No.1 
 Example No.2 
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1.4.2     Types of Test Data 

Types of Test Data include: 

1. Valid test data: 

2. Invalid test data: 

3. Boundary test data values: 

4. Wrong data formats: 

5. Absent data 

1-   Valid test data: 

 It is the test data that complies with the input requirements of the algorithm. 

  

     If an algorithm is supposed to take a numeric value between 1 and 100 as input, then 
any value between 1 and 100 is a valid test data. 

2-    Invalid test data: 

     It is the data that does not comply with the input requirements of the algorithm.  

    It is necessary to make sure that the solution correctly works for invalid values, shows 
the relevant messages notifying the user that the provided input values are 

improper. 

3-   Boundary test data values: 

     A solution is tested on extreme values. 

     For example, to calculate interest we can consider principal amount as 0 or a very huge 
amount. 

4- Wrong data formats : 

     It is wise to check how the system reacts on entering data in an inappropriate format.  

     For example, giving an alphabet as input when a numeric value is expected.  

5- Absent data : 

    It is also important to investigate that the solution still works if less number of inputs 
are given than expected. 

     For example, if a system asks to enter driving license number, then every one cannot 
provide this information. 

    It is important to see how the system reacts in such situations. 

1.5   Verification and Validation 

Verification : 

    Verification means to test if the solution is actually solving the same problem for which 
it was designed. 

  

    For example, if you are asked to give a solution for calculating compound interest then 
verification means to know that it is giving results for compound interest not for the plain 
interest. 

Validation : 

     Validation means to test whether the solution is correct or not.  
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     For example, if you are asked to give a solution for calculating compound interest then 
validation means to know whether it is finding the correct compound interest or not. 

     If a solution is verified, then it is validated with the help of test data .  

Example no.1   of  Verification and Validation 

 Let's assume that you go to a pizza shop  

     and order a chicken pizza.    

     You state your requirement that it should be less spicy. 

     You also expect that it would taste good.  

     When the pizza arrives, 

     you can observe that it is a chicken pizza.  

     This is called verification. 

     Now, when you eat the pizza,  

     you can check whether it is less spicy or not,  

     it tastes good or not. This is called validation. 

 

 

 

 

 

 

 

 

Example no.2   of  Verification and Validation 

    Let's assume that you are asked to write an algorithm that takes as input a list of 
numbers.  

    The algorithm should display the list arranged in ascending order.  

     After writing the algorithm you submit it to your teacher.  

     Your teacher provides a list of numbers to the algorithm.  

     If your algorithm displays a list of numbers then it is verified.  

     Instead if your algorithm displays an answer in yes or no, or displays something else, 
then it is not verified. 

     If your algorithm is verified, your teacher moves to the next step of validation.  

     He checks whether the list of numbers displayed are actually in ascending order or not.  

     If the list is in ascending order and no element is missing then your solution is also 
validated. 

Lecture No. 22 : 
 Identification and Correction of Errors  
 Trace Table  
 Using Invalid Data for Testing  

 

1.6  Identification and Correction of Errors 
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 If an algorithm is failed during verification, then it is important to identify the root cause 
of failure and then to correct it.  

    Sometimes the error is logical. It means the solution is working but not giving required 
results. 

    For example, to recruit students for our school volleyball team, 

   we need students having height between 144 cm and 164 cm. 

    To count qualified students, we develop the following algorithm. 

         Step 1. Start 

        Step 2. Set count to 0 

        Step 3.    Set all_heights to [154,140,155,164,144,166,160,143] 

        Step 4.    For each height in the list all_heights  

         Step 5. If height > 144 and height < 164 then 

                         Set count to count + 1 

        Step 6.   Output count 

        Step 7.    Stop 

 

 

 

 

 

 

1.6.1   Trace Table 

 A trace table is a technique used to test algorithms, 

   In order to make sure that no logical errors occur while the algorithm is being processed.  

    The table usually takes the form of a multi-column, multi-row table;  

    with each column showing names of data, and each row showing values of the data at 
each step. 

    Table 1-3 shows a trace table for the algorithm presented in Section 1.6  

 The blank means there is no change and — means that a value is not concerned.  

    In the following table Step 1 has no effect on data.  

    Step 2 is assigning 0 to count. 

    and in Step 3, list all_heights is introduced.  

    In Step 4, there is no change in both count and all_heights  

    but the data 154 is stored in height It is compared  

    in Step 5 and the value in count is updated if data is in given range.  

   Steps 4 and 5 are repeated for each value as shown in Table 1-3. 
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1.6.2 Using Invalid Data for Testing 

 Testing an algorithm using invalid data ensures that the algorithm can gracefully handle 
unexpected data inputs.  

    If an algorithm requires your age in number of days . 

    but you give date of birth as input then the algorithm may not work properly.  

    The purpose of testing using invalid test data is to detect such situations.  

     In this case error messages are shown as output.  

     Moreover, this kind of testing helps you to improve the quality of solution. 

Activities 

 

 

Lecture No. 23 : 

 Activity No. 1.11 
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 Solve Exercise No.1 to 7 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Lecture No. 24 
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 Solve MCQ’s 
 Solve Fill in the Blank 
 Solve Exercise 1.4 
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Sardar Kaurey Khan Public Higher Secondary School Muzaffargarh 

Notes Unit 5-7 

Unit 5 Daffodils by William Wordsworth 

Lecture 1. Summary 

“Daffodils” is a wonderful poem gleaned by the pen of William Wordsworth, a great romantic 
poet who always found something in the company of Nature either for delight or even for 
nourishment of human suol. Wordsworth, as we all know, is considered the greatest romantic 
poet that used to describe Nature in its very essence and shape. Daffodils, a splendid 
manifestation of Natural Beauty, not only astound but also enslave the thought pattern of the 
poet. At one place Wordsworth himself expresses; 

 ‘Come forth into the light of things 

 Let nature be your Teacher’. 

Wordsworth relates that he had the craze of enjoying the company of Nature, 

On one such occasion while he was roaming about a lake, he found a “host of golden daffodils” 
the daffodils were dancing in the wind. They were growing besides a lake. The setting of the 
scene inspired the poet to the extet that he was lost in the beauty and appealing fascination of 
the daffodils. 

Wordsworth then goes on to compare these dancing flowers; daffodils, to the twinkling stars 
that appear at night in the Milky way. Probably , he wishes to creat a resemblance of the way 
the stars attract us and the impression of the daffodils on the poet’s first sight. The poet was 
fascinated to find such a wonderful host of golden daffodils as we are amazed to see numerous 
stars shining in the sky. The poets relates that the flower’s movement is no less beautiful than 
the twinkling of the stars that captures our sight and senses. 

“The waves beside them danced; but they outdid the sparkling waves in glee”. 

The clear water of the lake appears to be the Milky way whereas the number of stars a person 
can see in a sight is ten thousand. There were daffodils in such a big (huge) number that the 
poet could say, 

‘Ten thousand saw I at a glance’ 



Wordsworth then goes on to compare those daffodils to the moving water and waves of the 
lake. He declares that the beauty of the dancing daffodils clearly exlipsed the beauty of entire 
Nature around them. 

The poet finds himself lucky to have viewed the scene: 

“I gazed and gazed but little thought what wealth the show to me had brought”. 

The fever and fret of life are suspended for the time being and he is lost in the world of 
beautiful images and thoughts. 

“The mind that is wise, mourns less for what age takes away; 

Than what it leaves behind” 

=================================================================== 

Lecture 2 Unit 6 Quaid’s Vision And Pakistan 

1- Why did the Quaid have to take long tours during early days of independence? 

Ans:  He had to take long tours to raise people’s spirits. 

2- Why did Quaid want oneness of the whole nation? 

 The Quaid wanted the oneness of the whole nation as he wished to make the whole 
nation strong and prosperous. 

3- Are we working according to the expectations of the great leader? 

 We are not working according to the expectations of our great leader. we are disunited. 
We are not making Pakistan great and strong. 

4- What is the result of neglecting advice of the Quaid? 

 We are divided into sects and groups. Due to our disunity, we have not emerged as a 
strong and great nation. 

Lecture 3 Comprehension 

1- How much confidence did Quaid-e-Azam have in his nation? 

He had great confidence in his nation. He said in a speech that they were made of sterling 
material and second to one. 

2- What was the Quaid’s concept of our nation? 



He wished our nation to think beyond personal, local, lingual, ethnic, sectarian or provincial 
identities and prejudices, he wished us to unite and work collectively. 

3- What was the ideology of Pakistan in view of the Quaid? 

The ideology of Quaid-e-Azam was based on the principle that the Muslims are an independent 
nation. Any attempt to merge their identity will be strongly resisted. 

4- What can be the possible solution to our present problems? 

Unity in our ranks and collective efforts of all the Pakistanis as a nation can be the possible 
solution to our present problems. 

5- How can we become a strong nation? 

We can become a strong if we observe national unity and overcome our differences. 

Lecture 4 Vocabulary 

B- Consult a thesaurs and afind the synonyms of the given words. 

 Words  Synonyms 

1- Morale  mettle, confidence 

2- Voyage  journey 

3- Ambition aspiration, desire 

4- Nomenclature terminology 

5- Identity  individuality 

6- Distinctive peculiar, marked, unique 

7- Emergence advent, appearance 

8- Struggle labour, effort 

9- Numerous innumerable 

10- Strong  muscular 

11- Ideology dogma, philosophy 

---------------------------------------------------------------------- 



Lecture 5 Unit 7 Sultan Ahmad Masjid 

1- Who started the construction of the Blue Masjid? 

Sulan Ahmad 1 started the construction of the Blue Masjid in 1609. It was completed in 1616. 

2- In whose reign the construction  of the Blue Masjid completed? 

Ans: The construction of the Blue Masjid was completed in the reign of Mustafa-I 

3- Where is royal room situated? 

Ans: Royal room is situated at the south east corner of the masjid. 

4- Why is the Sultan Ahmad Masjid also known as the Blue Masjid? 

Ans: It is known as the Blue Masjid because of blue tiles that embellish its interior. 

5- Who was appointed as the architect of the Masjid? 

Ans: The royal architect Sedfehar Mehmat Aga was appointed the architect of the Masjid. 

6- What was the purpose of hanging a heavy iron chain at the entrance of the court? 

Ans: The purpose was to make Sultan lower his head every time he entered the court. It 
indicated humility of the ruler in the face of the divine. 

Lecture 6 

7- How does the interior of the Masjid look? 

Ans: The interior of the Masjid is adorned with more than 20,000 handmade ceramic tiles 
and blue paint. They are in designs of flowers, fruit and cypresses. Two hundred glass windows 
and chandeliers illuminate it. Most important element in the decoration is the mehrab, which is 
finely carved with marble. 

8- Why do you think madrassah and hospice were part of the Masjid? 

Ans: It was custom at that time to build masajid with comprised a tomb of the founder, a 
madrssa and a hospice. 

9- Who constructed the Masjid Sophia? 

Ans: In the beginning, this building was constructed as a church by the Byzantine Emperor, 
Justanian the Great later when the Ottoman Turks conquered Constantinople  they converted 
the building into a masjid. 



Vocabulary. 

Words  Synonyms 

Embellish  decorate 

Integrate  harmonise, combine, unite 

Splendor  glory 

Majesty  grandeur, sublimity 

Illuminate  light up, brighten 

Lecture 7 

C- words and their sentences. 

1- Impressive: His performance in the examination is impressive. 
2- Dexterously: He acted dexterously and succeeded. 
3- Spacious: Our school is very spacious. 
4- Humility: His humility wins others’ hearts. 
5- Flamboyant: Women usually wear flamboyant dresses in marriage ceremonies. 

 

Grammar. 

Position of Adverbs: 

Rules:  

i- Adverbs of manner, place and time are placed after the intransitive verb or after the 
object of a transitive verb. E.g I shall go there. Adverb of place He went to Lahore 
yesterday. Adv of time 

ii- Adverbs of frequency are normally placed before the verb or between the helping 
verb and the main verb. These adverbs answer the question “How often”? e.g never, 
seldom, rarelyetc. 

iii- An adverb is usually placed between a helping verb and the main verb. E.g She is still 
waiting for you. 

iv- The adverb “Enough” is always placed after the word it modifies. E.g He was kind 
enough to help me. 

v- When there are two or more adverbs after a verb, the normal order is: 
1- Manner 



2- Place 
3- Time (MPT) 

e.g Ahmad sang sweetly in the class yesterday. 

Exercise 

A- Place the adverbs at appropriate position. 
1- She often comes here. 
2- Sometimes, he goes to Lahore. 
3- The teacher was hardly ever late. 
4- We are usually tired by the end of the day. 
5- I have just posted a letter to them. 
6- He did his work carefully. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sardar Kaurey Khan Public Higher Secondary School Muzaffargarh 
Class: 9th    Chapter: 01   Subject: English 
Ans:1  Arabia is a land of trackless sandy deserts and dunes. It has unparallel charm and 
beauty in the dazzling rays of tropical sun. 
Ans:2  Arabic language has a rich literary and cultural heritage of the eloquent Arabians 
in prose and poetry. So the Holy Quran was sent in this language for its preaching. 
Ans:3  The Arabs were famous for their remarkable memory and eloquent expression in 
prose and poetry. 
Ans: 4  Before the Holy Prophet’s proclamation of Touheed, the mankind stood on the 
verge of moral and social decay, ignorance and chaos. 
Ans 5  The Holy Prophet stayed in the cave of Hira for meditation and remembrance of 
Allah. 
Ans 6  The first revelation was “Read in the solitude name of thy lord who created, 
created man from a clot of congealed blood. Read and thy lord is most bountiful who taught 
the use of pen, taught man which he knew not”. 
Ans 7  The pagan Arabs threatened the Holy Prophet’s uncle because the new faith 
(Islam) was challenging their centuries old prevailing superstitions and wrong belief through 
divine bliss and true faith. 
Ans 8  About the life of the Holy Prophet Hazrat Ayesha (R.A) said, “His morals and 
characters are an embodiment of the Holy Quran”. 

=================================================================== 
Sardar Kaurey Khan Public Higher Secondary School Muzaffargarh 

Class: 9th    Chapter: 02   Subject: English 
Ans 1  Patriotism means love for mother land and devotion to one’s country. 
Ans 2  A patriot loves his country and renders sacrifice to uphold and protect 
sovereignty of his motherland. 
Ans 3  As a citizen of Pakistan, we must develop a sense of patriotism which galvanizes 
us all into a united and strong nation”. 
Ans 4  The spirit of patriotism makes us stay alert in the wake of foreign invasion. 
Ans 5  Jinnah’s quote’ we must -------- nation”, means that we must look after the 
interest, progress and prosperity of the country beyond personal and provincial interest and 
limited nationalism based on colour and creed. 

 
Sardar Kaurey Khan Public Higher Secondary School Muzaffargarh 

Class: 9th    Chapter: 03   Subject: English 
Ans 1  The most important function that media performs is the provision of news and 
information to the people. 
Ans 2  Electronic media and print media are the two major means of communication. 



Ans 3  Media provides entertainment through films, dramas, live programs, dabates, 
talk shows and sports activities. 
Ans 4  When media is allowed to play its unchecked, it spreads fake and false news to 
the people. Then it becomes source of disinformation rather raising awareness about social 
evils in the society. 
=================================================================== 

Sardar Kaurey Khan Public Higher Secondary School Muzaffargarh 
Class: 9th Hazrat Asma (R.A)  Chapter: 04   Subject: English 
1- When Abu Jehl asked about Hazrat Abu Bakar (R.A), Hazrat Asma (R.A) remained 
steadfast and did not reveal the secret. This response, infuriated Abu Jehl and he slapped on 
her face causing her earring to fall. 
2- Harat Abu Kuhafaa (R.A) thought that Abu Bakar (R.A) had taken away all the wealth 
with him leaving the children empty handed and helpless. 
3- Hazrat Asma (R.A) consoled him by placing stone pieces at the place of jewels. She 
covered  them with a cloth and made him feel that those were jewels and gold. 
4- Hazrat Abdullah-Bin-Zubair was that son of Hazrat Asma (R.A). 
5- Binding the pack of food with her belt and regularly fetching the food to the Rasool at 
the cave of (Thaor) shows her love and respect for the Holy Prophet (S.A). 
6- Hazrat Asma (R.A) sold her inherited garden and gave away the money to the poor and 
needy. Also nobody ever returned empty handed from her door step. This shows her 
generosity. 
7- From the life of Hazrat Asma (R.A), we get the message of loyalty, sincerity, courage 
wisdom, steadfastness and generosity to follow. 
 8- Her life would be beacon of light for all of us, because we can practically follow, the light 
giving footsteps and golden principles of her life for the generations to come in the history of 
Islam. 
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Scope and Sequence Subject  Physics   Class  9th 

 

 

 

 

 

 

 

 

 

 

 

Sr 
Week 

No. 
No. of 

Periods Topics/Chapter Unit 

1 1 08-06-20 Ch.3 Dynamics, force, inertia, momentum 

2 1 09-06-20 Newton’s law of motion. 1st law of motion, 2nd law of 
motion, related problems. 

3 1 10-06-20 Mass and weight, 3rd law of motion 

4 1 11-06-20 Tension in a string, vertical motion of bodies attached 
to the ends of a string + problems 

5 1 12-06-20 Motion of two bodies attached to the ends of a string 
g that passes over a friction less pulley such that. 

   One body moves horizontally and other vertically + 
problem 

6 2 13-06-20 Force and momentum + related problem 
7 2 15-06-20 Law of conservation of momentum 
8 2 16-06-20 Friction, rolling friction, problem 

9 2 17-06-20 Braking and skidding, advantages and disadvantages 
of friction methods of reducing friction. 

10 2 18-06-20 Uniform circular motion, centripetal force centrifugal 
force + related problem 

11 2 19-06-20 Applications of centripetal force. 
12 2 20-06-20 Test ch.3 
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         SARDAR KAUREY KHAN PUBLIC HIGHER SECONDARY SCHOOL MUZAFFARGARH 

         PHYSICS                                                                                                              CLASS :9TH 

        Unit 3  Dynamics 
                           LECTURE NO.1                       08 -06- 2020 
 
DYNAMICS: 
The branch of mechanics that deals with the study of motion of an object and the cause of its motion 
(FORCE) is called  dynamics. 
 
FORCE: 
A force moves or tends to move, stops or tends to stop the motion of a body. The force can also 
change the direction of motion of a body. 
For Example 

1. We can open a door either by pushing or pulling it. 
2. The push on a cart  may move the cart or change the direction of its motion or may stop the moving 

cart. 
3. A batsman can change the direction of a moving ball by pushing it with his bat. 
4. we can cut an apple with a knife by pushing its sharp edge into the apple. Thus a force can also change 

the shape or size of a body on which it acts. 
 
INERTIA: 
Inertia of a body is its property due to which it resists any change in its state of rest or motion. 
 
Galileo observed that it is easy to move or to stop light objects than heavier ones. Heavier bjects are difficult to 
move or if moving then difficult to stop. 
Newton concluded that everybody resists to the change in its state of rest or of uniform motion in a straight 
line. He called this property of matter as inertia. He related the inertia of a body with its mass; greater is the 
mass of a body greater is its inertia. 
EXPERIMENT 3.1 
Take a glass and cover it with a piece of cardboard. Place a coin on the cardboard  Now flick the card 
horizontally with a jerk of your finger. The coin does not move with the cardboard due to inertia. 
Consider another example of inertia. Cut a strip of paper. Place it on the table. Stack a few coins at its one end 
. Pull out the paper strip under the coins with a jerk. The coins does not move with the strip of paper due to 
inertia. 
MOMENTUM 
Momentum of a body is the quantity of motion it possesses due to its mass and velocity. 
The momentum P of a body is given by the product of its mass m and velocity v. 
 Thus                                                          P = mv ... ... ... ... ... (3.1) 
Momentum is a vector quantity. Its direction is along the direction of velocity . 
Its SI unit is kgms-1 or  Ns. 
For Example 
A bullet has a very small inertia due to its small mass. But  its impact is so strong when it is fired 
from the gun due to its high velocity.Thus a fired bullet has a greater momentum than a bullet thrown with a 
hand. 
On the other hand, the impact of a loaded truck on a body coming its way is very large even if the truck is 
moving slowly. Thus the slow moving truck has large momentum due to its large mass.So  momentum of a 
body depends upon  its mass as well as its velocity. 
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        SARDAR KAUREY KHAN PUBLIC HIGHER SECONDARY SCHOOL MUZAFFARGARH 

         PHYSICS                                                                                                             CLASS :9TH 

        Unit 3  Dynamics 
                                LECTURE NO.2                                  09-06- 2020 

                                           NEWTON'S LAWS OF MOTION 
Newton was the first to formulate the laws of motion known as Newton's laws of motion. 
 
             NEWTON'S FIRST LAW OF MOTION 
A body continues its state of rest or of uniform motion in a straight line provided no net force(external 
force /unbalanced force) acts on it. 
Explanation: 
First law of motion deals with bodies which are either at rest or moving with uniform speed in a straight line. 
According to Newton's first law of motion, a body at rest remains at rest provided no net force acts on it. This 
part of the law is true as we observe that objects do not move by themselves unless someone moves them. 
For example, a book lying on a table remains at rest as long as no net force (external force/unbalanced force) 
acts on it. Similarly, a moving object does not stop moving by itself. 
 A ball rolled on a rough ground stops earlier than that rolled on a smooth ground. It is because rough surfaces 
offer greater friction. If there would be no force (friction)to oppose the motion of a body then the moving body 
would never stop. 
Since Newton's first law of motion deals with the inertial property of matter, therefore, Newton's first law of 
motion is also known as law of inertia. We have observed that the passengers standing in a bus fall forward 
when its driver applies brakes suddenly. It is because the upper parts of their bodies tend to continue their 
motion, while lower parts of their bodies in contact with the bus stop with it. Hence, they fall forward. 
When a bus takes a sharp turn, passengers fall in the outward direction. It is due to inertia that they want to 
continue their motion in a straight line and thus fall outwards. 
NET FORCE: 
Net force is the resultant of all the forces acting on a body. 

NEWTON'S SECOND LAW OF MOTION 
Newton's second law of motion deals with situations when a net force is acting on a body. 
 It states that: 
When a net force acts on a body, it produces acceleration in the body in the direction of the net 
force. The magnitude of this acceleration is directly proportional to the net force acting on the 
body and inversely proportional to its mass. 
Explanation: 
If a force produces an acceleration a in a body of mass m, then we can state mathematically that 
                                                                            a  F  ∝
                         and                               a  1/m ∝
                          or                                          a    F/m ∝
                          or                                        F    ma ∝
Putting k as proportionality constant, we get 
                                                                                F=kma …………………………..3.2 
In SI units, the value of k comes out to be 1. 
 Thus   Eq. 3.2 becomes                                              F=ma 
SI unit of force is newton (N). According to Newton's second law of motion: 
One newton (1 N) is the force that produces an acceleration of 1 ms2 in a body of mass of 1 kg. 
Thus, a force of one newton can be expressed as 
                                                           1N=1kgx1ms-2                                            (continue  to page  -3) 
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Problems on Newton’s second Law  of motion  (lecture-2) 
3.1 
 A force of 20 N moves a body with an acceleration of 2 ms-2. What is its mass? (10 kg) 
Solution: 
   F=20N 
   a=2 ms-2 

   m=? 
   F=ma 
   m=F/a 
   m=20N/2 ms-2 
   m=10kg    (Ans) 
3.4 
 Find the acceleration produced by a force of 100 N in a mass of  50 kg. (2 ms-2 
S Solution: 
   F=100N 
   m=50kg 
   a=? 
   F=ma 
   a=F/m 
   a=100N/50kg 
   a=2 ms-2       (Ans) 
3.5  
A body has weight 20 N. How much force is required to move it vertically upward with an acceleration of 
 2 ms2 ? (24 N) 
Solution: 
 
   W=20N 
   a=2 ms2  
   w=mg 
   m=w/g 
   g=10 ms2 
   m=20/10 
   m=2kg 
Force needed  to  move the body vertically upward  =F=? 
   F=w+ma 
   F=20N+2x2 N 
   F=24N    (Ans) 
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TU  SARDAR KAUREY KHAN PUBLIC HIGHER SECONDARY SCHOOL MUZAFFARGARH 

         PHYSICS                                                                                                             CLASS :9TH 

        Unit 3  Dynamics 
                                LECTURE NO.3                                 10 -06- 2020 

MASS AND WEIGHT 
Generally, mass and weight are considered similar quantities, but it is not correct. They are two different 
quantities. 
Mass: 

1.  Mass of a body is the quantity of matter possessed by the body. 
2.  It is a scalar quantity. 
3. It does not change with change of place. 
4.  It is measured by comparison with standard masses using a beam balance. 
5. Its SI unit is kg. 
6. It is a base quantity. 
7. It can be  calculated by  using  formulas   F=ma   and   w=mg 

Weight: 
1.  weight of a body is the force equal to the force with which Earth attracts it. 
2.  It varies  from place to place depending upon the value of g, acceleration due to gravity.  
3. Weight w of a body of mass m is related by the equation.w = mg ............... (3.5) 
4. Weight is a force and thus it is a vector quantity. 

5. 5.   Its SI unit is newton (N); the same as force. 
6. 6.   Weight is measured by a spring balance. 
7. 7.   It is  a derived quantity. 

NEWTON'S THIRD LAW OF MOTION 
 
To every action there is always an equal but  opposite reaction. 
Explanation: 
According to this law, action is always accompanied by a reaction force and the two forces  must always be 
equal and opposite. Note that action and reaction forces act on different bodies. 

1. Consider a book lying on a table . The weight of the book is acting on the table in the downward 
direction. This is the action of book on the table . The reaction of the table acts on the book in the 
upward direction. 

2.  Consider another example. Take an air-filled balloon . When the balloon is set free, the air inside it 
rushes out and the balloon moves forward. In this example, the action is by the balloon that pushes the 
air out of it when set free. The reaction of the air which escapes out from the balloon acts on the 
balloon. It is due to this reaction of the escaping air that moves the balloon forward. 

3.  A rocket  moves on the same principle. When its fuel burns, hot gases escape out from its tail with a 
very high speed. The reaction of these gases on the rocket causes it to move opposite to the gases 
rushing out of its tail. 
Quick Quiz 
Stretch out your palm and hold a book on it. 
1. How much force you need to prevent the book from falling? 

We need  force  equal  to  the weight of the   book to prevent it from falling. 
2. Which is action? 

The weight of the book  acting downward  on the hand is action. 
4. 3. Is there any reaction? If yes, then what is its direction? 
5.         Yes, there is  a reaction applied by the hand whose direction is upward. 
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TENSION AND ACCELERATION IN A STRING 
Tension 
 
The tension is defined as: "The force exerted by a string when it is subjected to pull" 

Consider a block supported by a string.  
 The upper end of the string is fixed on a stand ‘ Let w be the weight of the block. The block pulls the string 
downwards by its weight. This causes a tension T in the string. The tension T in the string is acting upwards at 
the block. As the block is at rest, therefore, the weight of the block acting downwards must be balanced  
by the upwards tension T in the string Thus the tension T in the string must be equal and opposite to the weight 
w of the block. 
 
VERTICAL MOTION OF TWO BODIES ATTACHED TOTHE ENDS OF A STRING THAT PASSES OVER A 
FRICTIONLESS PULLEY 
Consider two bodies A and B of masses m1 and m2    respectively. Let m1 is greater than m2 . The bodies are 1 

attached to the opposite ends of an inextensible string.The string passes over a frictionless pulley as shown in 
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figure . The body A being heavier must be moving downwards with some acceleration. Let this acceleration be 
a. At the same time, the body B attached to the other end of the string moves up with the same acceleration a. 
As the pulley is frictionless, hence tension will be the same throughout the string. Let the tension in the string 
be T.  
Since the body A moves downwards, hence its weight m1g is greater than the tension T in the string. 

 
Net force acting on body A = F1=m1g-T 

According to Newton s second law of motion;                          F1=m1a 
       So,   m1a=m1g-T………………………….(1) 
 
As body B moves upwards, hence its weight m2 g is less than the tension T in the string. 
                                                             

Net force acting on body B =F2= T- m 2g  

According to Newton's second law of motion;  F2=m2a 
        

So,   m2a=T-m2g………………………….(2) 
 

Adding Eq. (1) and Eq.(2), we get acceleration a. 
       m1a+m2a=m1g-T+T-m2g 
        

a(m1+m2)=g(m1-m2) 
           

 a=(m1-m2)g/(m1+m2)…………..(A) 
Divide Eq. 2 by Eq. 1, to find tension T in the string. 
                   T=2m1m2g/(m1+m2)…………….(B) 
The above arrangement is also known as Atwood machine. It can be used to find the acceleration g due to 
gravity using Eq. A, 
        g=(m1+m2)a/(m1-m2) 
An Atwood machine is an    arrangement of two objects of unequal masses such as shown in figure .Both 
the objects are attached to the ends of a string. The s t r i n g p a s s e s o v e r a frictionless pulley. This 
arrangement is sometime used to find the acceleration due to gravity. 
 
problem 3.6: 
 Two masses 52 kg and 48 kg are attached to the ends of a string that passes over a frictionless 
pulley. Find the tension in the string and acceleration in the bodies when both the masses are 
 moving vertically. (500 N,0.4 ms ) 
Solution: 
    m1=52kg                       
    m2=48kg 
    g   =10ms-2 
    T=? 
    a=? 
    T=2m1m2g/(m1+m2) 
    T=2x52x48/(52+48) 
    T=4992/100 
    T=500N 
    a=(m1-m2)g/(m1+m2) 
    a=(52-48)x10/(52+48) 
    a=40/100    a=0.4 ms-2 
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MOTION OF TWO BODIES ATTACHED TO THE ENDS OF A STRING THAT PASSES OVER A 
FRICTIONLESS PULLEY SUCH THAT ONE BODY MOVES VERTICALLY AND THE OTHER MOVES ON A 
SMOOTH HORIZONTAL SURFACE 
Consider two bodies A and B of masses m1 and m2 respectively attached to the ends of an inextensible string 
as shown in figure . Let the body A moves downwards with an acceleration a. Since the string is inextensible, 
therefore, body B also moves over the horizontal surface with the same acceleration a. As the pulley is 
frictionless, hence tension T will be the same throughout the string.      
   

 
Since body A moves downwards, therefore, its weight m1g is greater than the tension T in the string.  

Net force acting on body A = F1=m1 g- T  

According to Newton's second law of motion; 
       F1=m1a 
      So     m1a=m1g-T………………………(1) 
 
The forces acting on body B are: 
i. Weight m2g of the body B acting downward. 

ii. Reaction R of the horizontal surface acting on body B in the upwards direction. 
iii. Tension T in the string pulling the body B horizontally over the smooth surface. 
As body B has no vertical motion, hence resultant of vertical forces(m2 g and R) must be zero.  

Thus, the net force acting on body B is F2=T 
According to Newton's second law of motion; 
        F2=m2a 
                m2a=T…………………………(2) 
Adding Eqs. 3.10 and 3.11, we get acceleration a as 
       m1a+m2a=m1g-T+T 
       a(m1+m2)=m1g 
       a=m1g/(m1+m2)………………..(A) 
Putting the value of a in equation (2) to get tension T as 
       T=m1m2g/(m1+m2)…………….(B) 
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Problem:3.8 
 Two masses 26 kg and 24 kg are attached to the ends of a string which passes over a frictionless pulley.     
 26 kg is lying over a smooth horizontal table. 24 kg mass is moving vertically downward. Find the tension in 
the string and the acceleration in    the bodies. (125 N, 4.8 ms2) 
Solution: 
    m1=24kg 
    m2=26kg 
    g   =10ms-2 
    T=? 
    a=? 
    T=m1m2g/(m1+m2) 
    T=24x26x10/(24+26) 
    T=6240/50 
    T=125N 
    a=(m1)g/(m1+m2) 
    a=(24)x10/(24+26) 
    a=240/50     

a=4.8 ms-2 
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FORCE AND THE MOMENTUM 
Consider a body of mass m moving with initial velocity vi . Let a force F acts on the body which produces an 
acceleration a in it. This changes the velocity of the body. Let its final velocity after time becomes vf . If Pi and 
fP be the initial momentum and final momentum of the body related to initial and final velocities respectively, 
then 
       Pi=mvi 
       Pf=mvf 

change of momentum                      Pf-Pi=mvf-mvi 
Thus the rate of change in momentum is given by: 

               (Pf-Pi)/t(=mvf-mvi)/t 
        =m(vf-vi)/t 
       since    a=(vf-vi)/t 
       so   (Pf-Pi)/t=ma 
               (Pf-Pi)/t=F   
since  the rate of change of velocity equal to the acceleration a produced by the force F. 
According to Newton's second law of motion, above equation also defines force and states 
Newton's second law of motion as 
When a force acts on a body, it produces an acceleration in the body and will be equal to the 
rate of change of momentum of the body. 
SI unit of momentum  is newton-second (Ns) which is the same as kgms1. 
problem 3.8: 
 How much time is required to change 22 Ns momentum by a  force of 20 N? (1.1s) 
Solution: 
 change of momentum    Pf-Pi   =22Ns 
Applied  force      F =20N 
Time Required  t  =? 
Rate of change of momentum  =F 
   (Pf-Pi)/t=F 
   22/t       =20 
            t   =22/20            t   =1.1s 
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LAW OF CONSERVATION OF MOMENTUM: 
Momentum of a system depends on its mass and velocity. A system is a group of bodies within certain 
boundaries. An isolated system is a group of interacting bodies on which no external force is acting. If no 
unbalanced or net force acts on a system, then its momentum remains constant. Thus the momentum of an  
isolated system is always conserved. This is the Law of Conservation of Momentum. It states that: 
The momentum of an isolated system of two or more than two interacting bodies remains constant. 
Consider an isolated system of two spheres of masses m1 and m2 as shown in figure. 
 

 
 They are moving in a straight line with initial velocities u1 and u2 respectively, such that u1 is greater than u2 . 
Sphere of mass m1 approaches the sphere of mass m2 as they move. 
Initial momentum of mass m1 = m1 u1  
Initial momentum of mass m2= m2 u2  
 
Total initial momentum of the system before collision = m1 u1 +m2u2 ... (1) 
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After sometime mass m1 hits m2 with some force. According to Newton's third law of motion, m2 exerts an  

equal and opposite reaction force on m1 . Let their velocities become v1 and v2 respectively after collision.  
Then Final momentum of mass m1 = m1 v1  

Final momentum of mass m2 = m2 v2  

Total final  momentum of the system after  collision = m1v1 +m2 v2... (2) 

According to the law of conservation of momentum 
Total initial momentum of the system before collision=Total final momentum the system after collision. 

     m1u1+m2u2=m1v1+m2v2…..(3) 
Equation 3.shows that the momentum of an isolated system before and after collisions remains the same  
which is the law of conservation of momentum. Law of conservation of momentum is an important law and has 
vast applications. 
Consider a system of gun and a bullet. Before firing the gun, both the gun and bullet are at rest, so the total 
momentum of the system is zero. As the gun is fired, bullet shoots out of the gun and acquires momentum.  
To conserve momentum of the system, the gun recoils. According to the law of conservation of momentum, 
 the total momentum of the gun and the bullet will also be zero after the gun is fired. 
Let m be the mass of the bullet and v be its velocity on firing the gun; M be the mass of the gun and V be the 
velocity 
Total initial momentum of the system before the  gun  is  fired =0 

Total final momentum of  the system after the gun is fired      = m v +MV ............. (4)  

According to the law of conservation of momentum 
Total momentum of the gun and the bullet after the gun is fired=Total momentum of the gun and the bullet 
before the gun is fired. 
     mv+MV=0 
   or            MV=-mv 
               V =-mv/M………………(5) 
Hence 

Equation (5) gives the velocity \/ of the gun. Negative sign indicates that velocity of the gun is opposite to 
the velocity of the bullet, i.e., the gun recoils. Since mass of the gun is much larger than the bullet, therefore, 
the recoil is much smaller than the velocity of the bullet. 
Rockets and jet engines also work on the same principle. In these machines, hot gases produced by burning 
of fuel rush out with large momentum. The machines gain an equal and opposite momentum. This enables 
them to move with very high velocities. 
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 FRICTION : 
The force that opposes the motion of moving objects is called friction. 

Friction is a force that comes into action as soon as a body is pushed or pulled over a surface. In case of 
solids,the force of friction between two bodies depends upon many factors such as nature of the two 
surfaces in contact and the pressing force between them. Rub your palm over different surfaces such as 
table, carpet, polished marble surface, brick, etc. You will find smoother is the surface, easier it is to move over 
the surface. Moreover, harder you press your palm over the surface, more difficult would it be to move. 
Cause  of  Friction: No surface is perfectly smooth. A surface that appears smooth has pits and bumps that 
can be seen under a microscope. Figure shows two wooden blocks with their polished surfaces in contact. 

 
 A magnified view of two smooth surfaces in contact shows the gaps and contacts between them. The contact 
points between the two surfaces form a sort of cold welds. These cold welds resist the surfaces from sliding 
over each other. Adding weight over the upper block increases the force pressing the surfaces together and 
hence, increases the resistance. Thus, greater is the pressing force greater will be the friction between the 
sliding surfaces. 
Friction is equal to the applied force that tends to move a body at rest. It increases with the applied force. 
Friction can be increased to certain maximum value. It does not increase beyond this. The maximum value of 
friction is known as the force of limiting friction (Fs ). It depends on the normal reaction (pressing force) 
between the two surfaces in contact. The ratio between the force of limiting friction Fs and the normal reaction 
R is constant. This constant is called the coefficient of friction and is represented by . 𝜇

    Thus  .= Fs/R 𝜇

              Fs= R 𝜇

If m is the mass of the block, then for horizontal surface;    R=mg 

    Hence  Fs= mg 𝜇

Friction is needed to walk on the ground. It is risky to run on wet floor with shoes that have smooth soles. 
Athletes use special shoes that have extraordinary ground grip. Such shoes prevent them from slipping while 
running fast. To stop our bicycle  We will apply brakes. The rubber pads pressed against the rims provide 
friction. It is the friction that stops the bicycle. 
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 problem:3.9  
 
How much is the force of friction between a wooden block of mass 5 kg and the horizontalmarblefloor? The 
coefficient of friction between wood and the marble is 0.6. (30 N). 
Solution: 
    m=5kg 
    0.6 𝜇 =
    g=10ms-2          

    Fs= mg 𝜇
    Fs=0.6x5x10N 
    Fs=30N 
 
Rolling  friction: 
                           Rolling friction is the force of friction between a rolling body and a surface over which 
it rolls. Rolling friction is lesser than the sliding friction. 
Wheel is one of the most important inventions in the history of mankind. The first thing about a wheel is that 
it rolls as it moves rather than to slide. This greatly reduces friction.  When the axle of a wheel is pushed, the 
force of friction between the wheel and the ground at the point of contact provides the reaction force. The 
reaction force acts at the contact points of the wheel in a direction opposite to the applied force. The wheel 
rolls without rupturing the cold welds. That is why the rolling friction is extremely small than sliding friction. The 
fact that rolling friction is less than sliding friction is applied in ball bearings or roller bearings to reduce 
losses due to friction. The wheel would not roll on pushing it if there would be no friction between the wheel 
and the ground. Thus, friction is desirable for wheels to roll over a surface. It is dangerous to drive on a wet 
road because the friction between the road and the tyres is very small. This increases the chance of slipping 
the tyres from the road. The threading on tyres is designed to increase friction. Thus, threading improves road 
grip and make it safer to drive even on wet road. A cyclist applies brakes to stop his/her bicycle. As soon as 
brakes are applied, the wheels stop rolling and begin to slide over the road. Since sliding friction much greater 
than rolling friction. Therefore, the cycle stops very quickly. 

  
1BALL BEARING 

 
2THREADED  TYRES 
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 BRAKING AND SKIDDING: 
The wheels of a moving vehicle have two velocity components: 

(i) motion of wheels along the road. (ii) rotation of wheels about their axis. 
To move a vehicle on the road as well as to stop a moving vehicle requires friction between its tyres and the 
road. For example, if the road is slippery or the tyres are worn out then the tyres instead of rolling, slip over the 
road. The vehicle will not move if the wheels start slipping at the same point on the slippery road. Thus for the 
wheels to roll, the force of friction (gripping force) between the tyres and the road must be enough that 
prevents them from slipping. Similarly, to stop a car quickly, a large force of friction between the tyres and the 
road is needed. But there is a limit to this force of friction that tyres can provide. If the brakes are applied too 
strongly, the wheels of the car will lock up (stop turning) and the car will skid due to its large momentum. It will 
lose its directional control that may result in an accident. In order to reduce the chance of skidding, it is 
advisable not to apply brakes too hard that lock up their rolling motion especially at high speeds. Moreover, it is 
unsafe to drive a vehicle with worn out tyres. 

ADVANTAGES AND DISADVANTAGES OF FRICTION: 
ADVANTAGES: 

1. We cannot write if there would be no friction between paper and the pencil. 
2.  Friction enables us to walk on the ground. 
3.  We cannot run on a slippery ground. A slippery ground offers very little friction. Hence, anybody who 

tries to run on a slippery ground may meet an accident. 
4. It is dangerous to apply brakes with full force to stop a fast moving vehicle on a slippery road 
5. . Birds could not fly, if there is no air resistance. The reaction of pushed air enables the birds to fly.  
6. Friction is required  to  erase a pencil work. 
7. friction is  needed  to  stop a moving vehicle. 
8. friction is highly desirable when climbing up a hill. 
DISADVANTAGES: 
1. Friction is undesirable when moving at high speeds because it opposes the motion and thus limits the 

speed of moving objects. 
2.  Most of our useful energy is lost as heat and sound due to the friction between various moving parts of 

machines. 
3.  In machines, friction also causes wear and tear of their moving parts.. 

METHODS OF REDUCING FRICTION:  The friction can be reduced by: 

(i ) making the sliding surfaces smooth. 
(ii) making the fast moving objects a streamline shape (fish shape) such as cars, aero planes etc. This causes 
the smooth flow of air and thus minimizes air resistance at high speeds. 
(iii) Lubricating the sliding surfaces. 
(iv) Using ball bearings or roller bearings .Because the rolling friction is lesser than the sliding friction. 
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 UNIFORM CIRCULAR MOTION: 
 
The motion of an object in a circular path with uniform speed is known as circular motion. 

 
We come across many things in our daily life that are moving along circular path. Take a small stone. Tie it 
at one end of a string and keep the other end of the string in your hand as shown in figure. 

  
Now rotate the stone holding the string. The stone will move in a circular path. The motion of stone 
will be called as circular motion. Similarly, motion of the moon around the Earth is circular motion. 
 
CENTRIPETAL FORCE : 

Centripetal force is a force that keeps a body to  move in a circle. 
Consider a body tied at the end of a string moving with uniform speed in a circular path. A body has the 
tendency to move in a straight line due to inertia. The string to which the body is tied keeps it to move in a 
circle by pulling the body towards the centre of the circle. The string pulls the body perpendicular to its motion 
as shown in figure . 
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 This pulling force continuously changes the direction of motion and remains towards the centre of the circle. 
This centre seeking force is called the centripetal force. It keeps the body to move in a circle. Centripetal force 
always acts perpendicular to the motion of the body. 
 
Let us study the centripetal forces in the following examples: 

(i) Figure (1)  shows a stone tied to one end of a string rotating in a circle. The tension in the string 
provides the necessary centripetal force. It keeps the stone to remain in the circle. If the string is not 
strong enough to Provide the necessary tension, it breaks and the stone moves away along a 
tangent to the circle . 

(ii) (ii) The moon revolves around the Earth. The gravitational force of the Earth provides the 
necessary centripetal force.  

Let a body of mass m moves with uniform speed v in a circle of radius r. The acceleration ac produced by the  

centripetal force Fc is given by  
 centripetal  acceleration ac=mv2/r 
According to Newton's second law of motion, the centripetal force Fc is given by  
     Fc=mac     

      
Fc= mv2/r     

 

Equation  shows that the centripetal force needed by a body moving in a circle depends on the mass m of the 
body, square of its velocity v and reciprocal to the radius r of the circle. 

CENTRIFUGAL FORCE: 
According to Newton's third law of motion, there exists a reaction to the centripetal force. Centripetal reaction 
that pulls the bodies moving along a circular path outward is sometimes called the centrifugal force. 
Consider a stone shown in above  figure  tied to a string moving in a circle. The necessary centripetal force 
acts on the stone through the string that keeps it to move in a circle. According to Newton's third law of motion, 
there exists a reaction to this centripetal force  that pulls the string outward is sometimes called the centrifugal 
force. 
Problem3.10 
How much centripetal force is needed to make a body of mass 0.5 kg to move in a circle of radius 50 cm with a 
speed 3 ms1? 
Solution:   m=0.5kg 
    v=3ms-1 
    r=50cm=0.5m 
    Fc= ? 
    Fc= mv2/r 
    Fc= 0.5x(3)2/0.5    Fc= 9N 
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APPLICATIONS  OF  CENTRIPITAL  FORCE: 
 
1.BANKING OF THE ROADS 
 
When a car takes a turn, centripetal force is needed to keep it in its curved track. The friction between the tyres 
and the road provides the necessary centripetal force. The car would skid if the force of friction between the 
tyres and the road is not sufficient enough particularly when the roads are wet. This problem is solved by 
banking of curved roads. Banking of a road means that the outer edge of a road is raised. Imagine a vehicle on 
a curved road. Banking causes a component of vehicle's weight to provide the necessary centripetal force 
while taking a turn. Thus banking of roads prevents skidding of vehicle and thus makes the driving safe. 
2.WASHING MACHINE DRYER 
The dryer of a washing machine is basket spinners. They have a perforated wall having large numbers of fine 
holes in the cylindrical rotor . The lid of the cylindrical container is closed after putting wet clothes in it. When it 
spins at high speed, the water from wet clothes is forced out through these holes due to lack of centripetal 
force. 
3.CREAM SEPARATOR 
Most modern plants use a separator to control the fat contents of various products. A separator is a high-speed 
spinner. It acts on the same principle of centrifuge machines.  The bowl spins at very high speed causing the 
heavier contents of milk to move outward in the bowl pushing the lighter contents inward 
towards the spinning axis. Cream or butterfat is lighter than other components in milk. Therefore, skimmed 
milk, which is denser than cream is collected at the outer wall of the bowl. The lighter part (cream) is pushed 
towards the centre from where it is collected through a pipe 
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