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DIRECT AND INDIRECT SPEECH 

What is Direct & Indirect Speech? 

Direct Speech: the message of the speaker is conveyed or reported in his own 
actual words without any change. 

Indirect Speech: the message of the speaker is conveyed or reported in our own 
words. 

Example on Process of Conversion from Direct to Indirect Speech 

a)    Direct: Radha said, “I am very busy now.” 

b)    Indirect: Radha said that she was very busy then.  

1.    All inverted commas or quotation marks are omitted and the sentence ends 
with a full stop. 

2.    Conjunction ‘that’ is added before the indirect statement. 

3.    The pronoun ‘I’ is changed to ‘she’. (The Pronoun is changed in Person) 

4.    The verb ‘am’ is changed to ‘was’. (Present Tense is changed to Past) 

5.    The adverb ‘now’ is changed to ‘then’. 

Tips on Direct and Indirect Speech: 

Tip 1: Conversion Rules as per the Reporting Verb 
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When the reporting or principal verb is in the Past Tense, all Present tenses of the 
direct are changed into the corresponding Past Tenses. 

a)    Direct: He said, “I am unwell.” 

b)    Indirect: He said (that) he was unwell. 

If the reporting verb is in the Present or Future Tense, the tenses of the Direct 
Speech do not change. 

a)    Direct: He says/will say, “I am unwell.” 

b)    Indirect: He says/will say he is unwell. 

The Tense in Indirect Speech is NOT CHANGED if the words within the quotation 
marks talk of a universal truth or habitual action. 

a)    Direct: They said, “We cannot live without water.” 

b)    Indirect: They said that we cannot live without water. 

Tip 2: Conversion Rules of Present Tense in Direct Speech 

Simple Present Changes to Simple Past 

a)    Direct: "I am happy", she said. 

b)    Indirect: She said that she was happy. 

Present Continuous Changes to Past Continuous 

a)    Direct: "I am reading a book", he explained. 

b)    Indirect: He explained that he was reading a book. 

Present Perfect Changes to Past Perfect 

a)    Direct: She said, "He has finished his food“. 

b)    Indirect: She said that he had finished his food. 
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Present Perfect Changes to Past Perfect  

a)    Direct: "I have been to Gujarat", he told me. 

b)    Indirect: He told me that he had been to Gujarat. 

Tip 3: Conversion Rules of Past & Future Tense 

Simple Past Changes to Past Perfect 

a)    Direct: He said, “Ira arrived on Monday." 

b)    Indirect: He said that Ira had arrived on Monday. 

Past Continuous Changes to Past Perfect Continuous 

a)    Direct: "We were living in Goa", they told me. 

b)    Indirect: They told me that they had been living in Goa. 

Future Changes to Present Conditional 

a)    Direct: He said, "I will be in Kolkata tomorrow." 

b)    Indirect: He said that he would be in Kolkata the next day. 

Future Continuous Changes to Conditional Continuous 

a)    Direct: She said, "I'll be using the car next Friday.” 

b)    Indirect: She said that she would be using the car next Friday. 

Tip 4: Changes in Modals 

CAN changes into COULD 

a)    Direct: He said, "I can swim." 

b)    Indirect: He said that he could swim. 

MAY changes into MIGHT 
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a)    Direct: He said, "I may buy a house.” 

b)    Indirect: He said that he might buy a house. 

MUST changes into HAD TO/WOULD HAVE TO 

a)    Direct: He said, "I must work hard.” 

b)    Indirect: He said that he had to work hard. 

Modals that DO NOT Change: Would, Could, Might, Should, Ought to. 

a)    Direct: He said, "I should face the challenge.” 

b)    Indirect: He said that he should face the challenge. 

Tip 5: Change of Pronouns 

The first person of the reported speech changes according to the subject of 
reporting speech. 

a)    Direct: She said, “I am in ninth class.” 

b)    Indirect: She says that she was in ninth class. 

The second person of reported speech changes according to the object of 
reporting speech. 

a)    Direct: He says to them, "You have completed your job.” 

b)    Indirect: He tells them that they have completed their job. 

The third person of the reported speech doesn't change. 

a)    Direct: He says, "She is in tenth class.” 

b)    Indirect: He says that she is in tenth class. 
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Tip 6: Change of Place and Time 

Words expressing nearness in time or place in Direct Speech are generally 
changed into words expressing distance in Indirect Speech. 

Now -- then                   

Here -- there 

Ago -- before                 

Thus -- so 

Today -- that day          

Tomorrow -- the next day 

This -- that                  

Yesterday -- the day before 

These -- those               

Hither-- thither 

Come -- go                      

Hence -- thence 

Next week/month -- following week/month 

a)    Direct: She said, “My father came yesterday.” 

b)    Indirect: She said that her father had come the day before. 

c)    Direct: She says/will say, “My father came yesterday.” 

Indirect: She says/will say that her father had come yesterday. (Here the 
reporting verb ‘says’ is in the present tense OR ‘will say’ is in future tense; hence 
the time expression ‘yesterday’ won’t change.) 
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ACTIVE PASSIVE VOICE 
The active voice describes a sentence where the subject performs the action 
stated by the verb. It follows a clear subject + verb + object construct that's easy 
to read. In fact, sentences constructed in the active voice add impact to your 
writing. 
With passive voice, the subject is acted upon by the verb. It makes for a murky, 
roundabout sentence; you can be more straightforward with active voice. As 
such, there are many ways to change the passive voice to the active voice in your 
sentences. 

Over time, writing in the active voice will become second nature. Let's explore 
several examples of active and passive voice to reduce your use of the passive 
voice where the active voice is preferred. 

The Subject Changes in Each Voice 

Before we explore a wealth of examples, let's review some active writing tips. 
You'll notice that, in the passive voice examples below, there are a few key words. 
Examples include: 

• is - is roamed; is viewed 
• was - was changed; was run 
• were - were eaten; were corroded 

Pay special attention to the subject in each sentence. Is the subject performing 
the action denoted by the verb? If so, chances are you have a nice, clear sentence, 
written in active voice. 

In the passive voice, however, the subject is no longer performing the action of 
the verb. Rather, it's being acted upon by the verb. Put another way, the subject 
of a sentence in the passive voice is no longer the "doer" of the action, but the 
recipient of the action. Meanwhile, what was the subject of a sentence in the 
active voice (the "doer") becomes the "agent" in the equivalent passive voice 
sentence. 
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Active and Passive Voice Comparison 

Active Voice Passive Voice 
Harry ate six shrimp at dinner. At dinner, six shrimp were eaten by Harry. 

Beautiful giraffes roam the savannah. The savannah is roamed by beautiful 
giraffes. 

Sue changed the flat tire. The flat tire was changed by Sue. 
We are going to watch a movie 
tonight. 

A movie is going to be watched by us 
tonight. 

I ran the obstacle course in record 
time. 

The obstacle course was run by me in record 
time. 

The crew paved the entire stretch of 
highway. 

The entire stretch of highway was paved by 
the crew. 

Mom read the novel in one day. The novel was read by Mom in one day. 

I will clean the house every Saturday. The house will be cleaned by me every 
Saturday. 

The company requires staff to watch a 
safety video every year. 

The staff are required by the company to 
watch a safety video every year. 

Tom painted the entire house. The entire house was painted by Tom. 
The teacher always answers the 
students' questions. 

The students' questions are always 
answered by the teacher. 

The choir really enjoys that piece. That piece is really enjoyed by the choir. 
A forest fire destroyed the whole 
suburb. 

The whole suburb was destroyed by a forest 
fire. 

The two kings are signing the treaty. The treaty is being signed by the two kings. 
The cleaning crew vacuums and dusts 
the office every night. 

Every night, the office is vacuumed and 
dusted by the cleaning crew. 

Larry generously donated money to 
the homeless shelter. 

Money was generously donated to the 
homeless shelter by Larry. 

The wedding planner is making all the 
reservations. 

All the reservations are being made by the 
wedding planner. 

Susan will bake two dozen cupcakes 
for the bake sale. 

Two dozen cookies will be baked by Susan 
for the bake sale. 

The science class viewed the comet. The comet was viewed by the science class. 

The director will give you instructions. Instructions will be given to you by the 
director. 
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Thousands of tourists visit the Grand 
Canyon every year. 

The Grand Canyon is visited by thousands of 
tourists every year. 

The homeowners remodeled the 
house to help it sell. 

The house was remodeled by the 
homeowners to help it sell. 

The saltwater corroded the metal 
beams. 

The metal beams were corroded by the 
saltwater. 

The kangaroo carried her baby in her 
pouch. 

The baby was carried by the kangaroo in her 
pouch. 

 
 

WRITING SECTION 
 

FORMAL LETTER 
The following points need to be taken into consideration while writing a Formal 
letter- 

a. A Formal Letter strictly follows the prescribed Format for writing a Formal 
Letter. 
b. Use of colloquial words, abbreviations and slang language should be restricted 
while writing a formal letter. 
c. A Formal Letter must be precise and to the point. 
d. The Subject line is very important in a Formal Letter. 
The Format of a Formal Letter is as follows – 
1. Sender’s address: The address and contact details of the sender are written 
here. Include an email and phone number, if required or if mentioned in the 
question. 
2. Date: The date is written below the sender’s address after Leaving one space or 
line. 
3. Receiver’s address: The address of the recipient of the mail (the 
officer/principal / Editor) is written here. 
4. The subject of the letter: The main purpose of the letterforms the subject. It 
must be written in one line. It must convey the matter for which the letter is 
written. 
5. Salutation (Sir / Respected Sir / Madam) 
6. Body: The matter of the letter is written here. It is divided into 3 paragraphs as 
follows - 
Paragraph 1: Introduce yourself and the purpose of writing the letter in brief. 



 SM/CLASS VIII/9 

Paragraph 2: Give detail of the matter. 
Paragraph 3: Conclude by mentioning what you expect. (For example, a solution 
to your problem, to highlight an issue in the newspaper, etc). 
7. Complimentary Closing 
8. Sender’s name, signature and designation (if any) 

 
 

DIARY ENTRY 
Diary is a kind of personal document. It records an individual’s account of a day of 
his/her life. 
 
Format 

• Top left – Date, day and time 
• Tense most frequently used – Simple past, Present perfect and future. 
• First person application 

 
Steps 

• Begin the entry with a general sentence describing the day or momentary 
feelings. 

• In the body, you may discuss an event, your feelings towards it. How it is 
likely to affect your future plans. 

• Conclude with the final remark and future course of action. 
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iqLrd olar & ikB lkj ,o ys[ku fo”ks"krk,¡ 

          1- ikB&10  gkL; dgkuh % dkepksj  

ys[kd@ dfo & mnwZ dh izfln~/k ysf[kdk bLer pqx+rkbZ  

ikB:i & x| % dgkuh 

ikB lkj & mnwZ dh izfln~/k ysf[kdk bLer pqx+rkbZ dh ;g ,d gkL; dgkuh gS tks ckyeuksfoKku ij 

vk/kkfjr gSA bl dgkuh esa vfu;af=r cPpksa ds HkhM+ ds n~okjk fd, x, minzo dk fp=kRed o.kZu 

gqvk gS A nwljh vksj cPpksa dh cky lqyHk ps’Vkvksa dks fn[k;k x;k gSA cPPkksa dh “kjjrksa ds dkj.k ?kj 

dh cgqr cqjh gkyr gksrh gS ] ?kj dh lkjh O;oLFkk fc[kj tkrh gSA dgkuh ds ek/;e ls  ysf[kdk us 

cpiu ls gh cPpksa esa dke dh vknr gksus] cPpksa dh mez vkSj :fp ds vuqlkj dke nsus o cPpksa dks 

cM+ksa dh ns[k&js[k esa dke djus vkfn ckrksa ij /;ku fnyk;k gSA  

ys[ku fo”ks"krk,¡& fganqLrkuh Hkk’kk ds dkj.k mnwZ “kCnksa dk vf/kd iz;ksx gS A fp=kRed o.kZu gS A 

ckyeuksfoKku dks dgkuh dk vk/kkj cuk;k x;k gS A 

 

  2- ikB11& ys[k % tc flusek us cksyuk lh[kk  

ys[kd@ dfo  & iznhi frokjh  

ikB:i & x| % ys[k 

ikB lkj&;g ys[k fganh flusek dh igyh cksyrh fQYe vkyevkjk ij vk/kkfjr gSA izLrqr ikB esa 

flusek txr ds fodkl vkSj gksus okys ifjorZuksa dk fp=.k fd;k x;k gSA vkyevkjk ds fuekZ.k ls iwoZ 

Hkkjrh; flusek esa ewd vfHku; gqvk djrk Fkk A ijarq 4 ekpZ 1931 dk ,d fnu Hkkjrh; flusek ds 

bfrgkl esa ,sfrgkfld fnu Fkk tc fganh dh igyh cksyrh fQYe vkyevkjk eqacbZ ds etsLVd flusek 

esa iznf”kZr gqbZA bl fQYe ds lkFk gh flusek txr esa u dsoy lkokd fQYeksa dk “kqHkkjaHk gqvk lkFk 

gh flusek txr esa dbZ u, ifjorZu vk, loZizFke ik”oZ xk;u ] jkr esa “kwfVax ] d`f=e izdk”k 

O;oLFkk ] fganqLrkuh Hkk’kk dk iz;ksx tSlh ubZ pht+ksa dh “k:vkr gqbZ vkSj flusek dk u;k nkSj “kq: gks 

x;kA bl izdkj ;g fQYe fgan flusek esa og ehy dk iRFkj lkfcr gqbZ ftl ij vkt ds flusek dh 

bekjr [kM+h gqbZ gS A 

ys[ku fo”ks"krk,¡& [kM+h cksyh fganh Hkk’kk gSA Hkk’kk dk ljy :i gSA fganh flusek dh tkudkjh nh xbZ 

gS A  
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       3- ikB12&  in % lqnkek pfjr 

ys[kd@ dfo & HkfDrdky ds d`’.k dkO;/kkjk ds dfo ^ujksRrenkl * 

ikB:i & i| % loS;k Nan  

ikB lkj & izLrqr dfork esa fe=rk ds vknZ”k ij izdk”k Mkyk x;k gS A ,d /kuoku vkSj xjhc dh 

fe=rk Hkh dk;e jg ldrh gSA fe=rk esa thou Lrj dk varj ugha ns[kk tkrkA d`’.k ds ckyfe= 

lqnkek viuh iRuh ds dgus ij n~okjdk ds jktk d`’.k ds ikl x,A n~okjiky us d`’.k dks fu/kZu 

lqnkek dk ifjp; fn;kA d`’.k us lqnkek dks cqyk;k vkSj lqnkek dh n”kk ns[kdj og bruk jks, dh 

fcuk ikuh &ijkr ds lqnkek ds iSj vius vk¡lqvksa ls /kks fn,A lqnkek ds migkj esa yk, pkoy [kkus ds 

ckn d`’.k us lqnkek dks fonk fd;kA lqnkek ukjkt+ gksdj jkLrs esa lkspus yxs ngh pqjkdj [kkus okyk 

d`’.k mudh D;k enn djsxkA ijarq tc lqnkek ?kj igq¡ps rks >ksaiM+h dh txg egy ik;k A 

ys[ku fo”ks"krk,¡& czt Hkk’kk dk iz;ksx gS A loS;k Nan gSA d:.k jl gSAy; ,oa laxhrkRedrk gS 

Arr~le “kCnks a dk iz;ksx gS A  vaydkfjd Hkk’kk gS A   

 

 

4- ikB&14 gkL; dgkuh % vdcjh yksVk 

ys[kd@ dfo  & vUuiw.kkZuan oekZ 

 ikB:i & x| % gkL; dgkuh  

ikB lkj & vdcjh yksVk ljy Hkk’kk esa fy[kh xbZ ,d gkL; dgkuh gSA ftlesa ,d lk/kkj.k yksVs dks 

vdcj dk egku yksVk cukdj ,d vaxzst+ vf/kdkjh dks cspk tkrk gSA dgkuh dkj us gkL; ds lkFk 

,sls yksxksa ij O;Xa; Hkh fd;k gS tks dsoy fn[kkos ds fy, ;k nwljksa dks uhpk fn[kkus dsa fy, fcuk lksps 

le>s gksM+ esa vkdj phtksa+ dks [kjhnrs gSaA  

ys[ku fo”ks"krk,¡&ljy [kM+h cksyh fganh Hkk’kk gS A “kCnksa  ds ek/;e ls n`”;ksa dks mHkkjk x;k gS A 

eqgkojsnkj Hkk’kk gS A 
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5- ikB&15 in % lwjnkl ds in 

ys[kd@ dfo & HkfDrdky ds d`’.k dkO;/kkjk ds dfo ^lwjnkl * 

ikB:i & i| % in & iqLrd &lwjlkxj 

ikB lkj&;g in lwjnkl dh vej d`fr lwjlkxj esa ls fy, x, gSaA nksuksa inks dk laca/k d`’.k ls gS 

A  

igys in esa ckyd d`’.k dh cky ps’Vkvksa dk o.kZu gSA d`’.k dh viuh ek¡ ;”kksnk ls f”kdk;r gS fd 

ek¡ mUgsa pksVh yach djus dh ykyp ns&nsdj dPpk nw/k fiykrh gSa vkSj ek[ku jksVh [kkus ugha nsrhA 

iajrq vHkh rd mudh pksVh cyjke HkS;k dh rjg yach vkSj eksVh ugha gqbZ gS A  

nwljs in esa xksfi;k¡ ek¡ ;”kksnk ls d`’.k dh f”kdk;r dj jgh gSaA xksfi;k¡ dgrh gSa fd d`’.k pk sjh djds 

mudk ek[ku [kk tkrk gS vkSj vius fe=ksa dks Hkh f[kykrk gSA ;”kksnk dk ;g dSlk vuks[kk iq= gS  

ftldh “kjkjrksa ij Hkh izse vkrk gS A 

ys[ku fo”ks"krk,¡& lkfgR;d czt Hkk’kk g S Acky euksfoKku gS A in Nan gSA okRlY; jl gS A 

 

 

6- ikB&17 dgkuh % ckt+ vkSj lk¡i 

ys[kd@ dfo & fueZy oekZ   

ikB:i & x|&ladsrkRed dgkuh  

ikB lkj&bl dgkuh esa ckt+ vkSj lk¡i ds thou thus ds <ax vkSj thou ds izfr n`f’V ds varj dks 

fn[kkdj ckt+ dh rjg lkgl vkSj ohjrk ls thou thus dk lans”k fn;k x;k gSA dgkuhdkj us crk;k 

gS fd tks yksx fuMjrkiwoZd thou dh dfBukb;ksa dk lkeuk djrs gSa ]os yksx gh vej gksrs gSaA 

ys[ku fo”ks"krk,¡&[kM+h cksyh fganh gSA rr~le “kCnksa dk iz;ksx gSA ladsrkRed “kCnksa dk iz;ksx gSA 
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7- ikB&18 dgkuh % Vksih 

ys[kd@dfo&l`at;   

ikB:i&x|&ladsrkRed dgkuh  

ikB lkj&Vksih ,d eknk vkSj uj  xkSj;k dh dgkuh gS Adgkuh esa fn[kk;k x;k gS fd fdl izdkj 

,d xkSj;k vius flj dh Vksih cuokdj iguus dh bPNk dks iwjk djus ds fy, D;k&D;k djrh gS 

lHkh dkjhxjksa dks mudh esgur dh mtjr nsdj jktk ls Hkh lqanj Vksih rS;kj djokrh gSA dgkuh esa 

xkSjs;k dh dgkuh ds lkFk gh lkaerh O;oLFkk esaa dkjhxjksa ds lkFk fd, tkus okys vU;k; ij Hkh O;aX; 

fd;k x;k gSA  

ys[ku fo”ks"krk,¡&[kM+h cksyh fganh gSA xzkeh.k thou ls lacaf/kr ns”kt “kCnksa dk iz;ksx gS A ladsrkRed 

Hkk’kk gS A 
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NEW HORIZON PUBLIC SCHOOL 

CLASS VIII 

             SUPPORT MATERIAL (TERM II) 

MATHEMATICS (SESSION 2020-21) 

CHAPTER 5- DATA HANDLING 

 
Introduction to Data Handling 
Data handling means to collect and present the data so that it could be used in further 
studies and to find some results. 

Data 
 

Any information collected in the form of numbers, words, measurements, symbols, or 
in any other form is called data. 

Graphical Representation of Data 
 

The grouped data can be represented graphically for its clear picture and it is the 
easiest way to understand the data. 

Types of Graph 

1. Pictograph 
 

When we represent the data through pictures or symbols then it is called Pictograph. 
 

 
 

2. Bar Graphs 
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In the bar graph, the information represented by the bars of the same width with equal 

gaps but the height of the bars represent the respective values. 

 

 
Here, the names of pets are represented on the horizontal line and the values of the 

respective pets are shown by the height of the bars. There is an equal gap between 

each bar. 

3. Double Bar Graph 
 

To compare some data we can use the double bar graph as it shows the information of 

two quantities simultaneously. 

 
Here, in the above graph, it represents the marks of the students in two different tests 

altogether. So we can compare the marks easily. 

Organizing Data 
Any data which is available in the unorganized form is called Raw Data. 
This raw data is arranged or grouped in a systematic manner to make it meaningful 
which is called the Presentation of Data. 
Terms Related to Data Organizing 
1. Frequency 

Frequency tells us the no. of times a particular quantity repeats itself. 
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2. Frequency Distribution Table 

Frequency can be represented by the frequency distribution table. 
 

The above table shows the no. of times a particular colour repeat in the bag of skittles. 

Frequency can also be shown by the tally marks. A cut over four lines represents the 
number 5. 

1. Grouping Data 
If we have a large number of quantities then we need to group the observation and then 
make the table. Such a table is called a Grouped Frequency Distribution Table. 
Some Important terms related to grouped Frequency Distribution Table 
 Class Interval or Class: When all the observations are classified in several groups 

according to their size then these groups are called Class Interval 
 Lower-class Limit: The lowest number in every class interval is known as its 

Lower-class Limit. 
 Upper-class Limit: The highest number in every class interval is known as its 

Upper-class Limit. 
 Width or Size or Magnitude of the Class Interval: The difference between the 

upper-class limit and the lower class limit is called the Size of the Class Interval. 
 

Histogram 

Basically, the bar graph of the grouped frequency distribution or continuous class 

interval is called Histogram. 

The class intervals are shown on the horizontal line and the frequency of the class 

interval is shown as the height of the bars. 

There is no gap between each bar. 

 
Circle Graph or Pie Chart 
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If we represent the data in a circle form then it is said to be a pie chart. This graph 

shows the relationship between the whole and its part. We have to divide the circle into 

sectors and each sector is proportional to its respective activity. 

We use it when we have information on percentage or fraction. 

 
Chance and Probability 

Probability tells the degree of uncertainty. It measures the likelihood that an event will 
occur. 
s to the Probability 

 

 

CHAPTER 9- ALGEBRAIC EXPRESSIONS AND 
IDENTITIES 

Algebraic Expression 
Any mathematical expression which consists of numbers,  variables  and  operations  
are  called Algebraic Expression. 

 

1. Terms 
Every expression is separated by an operation which is called Terms. Like 7n and 2 are 
the two terms in the above figure. 
2. Factors 
Every term is formed by the product of the factors.7n is the product of 7 and n which 
are the factors of 7n. 
3. Coefficient 
The number placed before the variable or the numerical factor of the term is called 
Coefficient of that variable.7 is the numerical factor of 7n so 7 is coefficient here. 
4. Variable 
Any letter like x, y etc. are called Variables. The variable in the above figure is n. 
5. Operations 
Addition, subtraction etc. are the operations which separate each term. 
6. Constant 
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The number without any variable is constant. 2 is constant here. 
 

Like and Unlike Terms 

Terms having the same variable are called Like Terms. Examples of Like Terms: 2x 
and -9x 
The terms having different variable are called, Unlike Terms. Examples of Unlike 
Terms 2x and 
- 9y 

 
Identities 

An identity is an equality which is true for every value of the variable but an equation is 
true for only some of the values of the variables. 

 
Some of the Standard Identities 

(a + b)2 = a2 + 2ab 

+ b2 (a - b)2 = a2 – 

2ab + b2 a2 – b2 = 

(a + b) (a - b) 

(x + a) (x + b) = x2 + (a + b)x + ab 

(a + b + c)2 = a2 + b2 + c2 + 2ab + 2bc + 2ca 
 

CHAPTER 8 COMPARING QUANTITIES 

Ratios 

It shows the relation between two quantities or to compare two quantities. 

Percentage 
This is another way to compare the quantities. It means for every hundred. In the 
fraction form if the denominator is 100 then the numerator is the percentage and is 
represented by a special symbol %, read as a percent. 
Unitary Method 

In the unitary method, first, we need to find the value of one unit then multiply it with the 
required number of units. 

Finding Discounts 

It’s very common these days that there is a sale and the products are at a discounted 
price. 

Basically discount is the reduction in the Market price to increase the sale and to 
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promote the products. 

We can get the amount of discount by subtracting the Sale price from the Market price. 
 

Discount = Market price – Sale Price 

To calculate the discount percentage 
 

 
Prices Related to Buying and Selling (Profit 
and Loss) Terms Related to Buying and 
Selling 
Cost Price (CP) 

Cost price is the actual amount which is paid by the manufacturer to produce it or to 
provide the service. 

Selling Price (SP) 

It is the amount at which the product is sold in the market by the retailer. 

Profit 

After selling a product if the seller has some financial gains then it is said to be a profit. 

Profit = SP – CP 
 

Loss 

It is the financial negative revenue which a seller has to bear while selling the product. 

Loss = CP – SP 
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Sales Tax/Value Added Tax/Goods and Services Tax 

 
The amount charged by the government on the sale of an item is called Sales  Tax.  
Shopkeeper collects it from the customer and gives to the government. So the sales 
tax will always be on the selling price of the item and is added to the value of the bill. 
 

Formula 
 
 

If the tax is x%, then Total price after including tax would be 
 

 
Compounded Interest 

Interest is the extra money paid by the banks on our money at a fixed rate of interest. 
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CHAPTER 13- DIRECT AND INVERSE 
PROPORTION 

Direct Proportion 

Two quantities a and b are said to be in direct proportion if 

 Increase in a increases the b 

 Decrease in a decreases the b 

But the ratio of their respective values must be the same. 

 a and b will be in direct proportion if a/b = k(k is constant) or a = kb. 
 In such a case if b1, b2 are the values of b corresponding to the values a1, a2 of a 

respectively then, a1/b2 = a2/b1 
 

Inverse Proportion 

Two quantities a and b are said to be in Inverse proportion if 

a. Increase in a decreases the b 

b. Decrease in a increases the b 

But the ratio of their respective values must be the same. 

 a and b will be in inverse proportion if k= ab 

 In such a case if b1, b2 are the values of b corresponding to the values a1, a2 of a 
respectively then, a1b1 = a2b2 = k, 

 
 When two quantities a and b are in inverse proportion then they are written as a ∝ 1/b 
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CHAPTER 15- INTRODUCTION TO GRAPHS 

Types of Graph 
1. Bar Graph 

A bar graph is a type of graph which is used to show comparisons between different 
categories. In this type of graph, bars of uniform width are used to represent the 
different quantities and their height is proportional to their respective values. 

Double Bar Graph 

This is the same as the bar graph but two types of data are shown here 
simultaneously. Generally, this type of graph is used to show a comparison between 
two data. 

 
A Pie Chart (Circle Graph) 

 
When we represent the given data in the circular form then it is said to be a pie chart. It 

shows the part of a whole. 

Histogram 

When we have grouped data in the form of class intervals then we can draw a 
histogram. It is also a bar graph but there is no gap between the bars as it is a graph of 
continuous data. 

 
Linear Graphs 

A line graph which is a whole unbroken line is called a Linear 
Graph. Coordinates of a Point 
To write the coordinates of a point we need an x - coordinate and a y-coordinate of a 
point. 
 x-coordinate tells how many units to move right or left. It is also called the Abscissa. 
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 y-coordinate tells how many units to move up or down. It is also called the Ordinate. 

 While writing the coordinates of a point in the coordinate plane, the x - coordinate 
comes first, and then the y - coordinate. We place the coordinates in brackets. 

 Coordinates of the point of intersection of x-axis and y-axis is (0, 0).this is called 

Origin. 
 

CHAPTER 11 MENSURATION 

 
Area 

 
The surface covered by the border line of the figure is the area of the plain 

shape. Unit of the area is square if the length unit. 

Perimeter 
 

The perimeter is the length of the boundary of the plane 

shape. FORMULAS 
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Volume and Capacity 

1 L = 1000 mL 

1 mL = 1 cm3, 
1 L = 1000 cm3. 
Thus, 1 m3 = 1000000 cm3 = 1000 L 

 
CHAPTER 14- FACTORISATION 

Factorisation 
 

The factors of an algebraic expression could be anything like numbers, variables and 

expressions. 

Methods of Factorisation 

1. Method of Common Factors 

 . 

Example 

 
 

Factorisation by Regrouping Terms 
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Factorisation Using Identities 
 

Remember some identities to factorise the expression 
 

 (a + b)2  = a2 + 2ab + b2 

 (a – b)2  = a2 – 2ab + b2 

 (a + b) (a – b)  = a2 – b2 
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CHAPTER 6- COMBUSTION AND FLAME 
 

• Combustion is a chemical process in which a substance reacts with oxygen 
and generates heat in the process. 

• Air or oxygen which helps in burning is called supporter of combustion. 

• Combustible substances are those substances that undergo combustion. It 
means that these substances give off heat and sometimes light (as a flame 
or glow) when they react with oxygen. 

• Ignition temperature is the minimum temperature at which a substance 
catches fire or starts burning. 

• Inflammable substances are substances which have low ignition 
temperature and catch fire easily. They burn with a flame. For example, 
petrol, LPG etc. 

• Conditions necessary for combustion: 
1. Presence of Combustible substance or fuel. 
2. Presence of Oxygen Gas that is the Supporter of Combustion. 
3. The substance must reach its Ignition Temperature to catch fire. 

• Types of Combustion 
1.  Rapid Combustion: Combustion in which a fuel burns quickly producing 

heat and light in the process. Example- LPG 
2.  Spontaneous Combustion: Combustion in which a material bursts into 

flames suddenly without applying heat. Example- Phosphorus which 
burns at room temperature. Spontaneous combustion of coal dust often 
causes accidental fires in coal mines. Heat from the sun or lighting may 
also cause spontaneous forest fires. 

3.  Explosion: When a material bursts suddenly to produce heat, light and 
sound on the application of heat or pressure, it is called an explosion. 
E.g. Crackers and fireworks which release a large amount of gas too. 

• We can control the fire by removing the fuel, cutting off the air supply (or 
oxygen supply or lowering the temperature of the fuel. 
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• Water is not used when electrical equipment is on fire as water may 
conduct electricity and give a shock to people dousing the fire. It should not 
be used when oil or petrol catches fire as water is lighter than oil and petrol 
and sinks down. Oil and petrol keep floating on the top and keep burning. 

• Carbon Dioxide is the best fire extinguisher. CO2 is heavier than oxygen and 
covers the burning material like a blanket and cuts off its oxygen supply. It 
does not harm the electrical equipment. 

• Flame is a hot glowing body of ignited gas which is produced when 
something is on fire. 

• A flame has three zones: 
1.  Outermost zone- It is blue in colour and is the hottest part of the flame. 

This is also the zone where complete combustion takes place. It is the 
non-luminous zone. 

2.  Middle zone- It is yellow in colour and is moderately hot. In this zone, 
partial combustion takes place. It is the luminous zone. 

3.  Innermost zone- It is black in colour and least hot. It consists of unburnt 
vapours of wax. 

• Goldsmiths blow at the outermost zone of the flame to melt gold and silver 
because it the hottest zone. 

• Fuels are substances that give us heat which we use for domestic and 
industrial purposes, such as wood, kerosene, and petrol. 

• Characteristics of Ideal fuel- 
➢ It should have proper ignition temperature (neither too high nor too 

low). 
➢ It does not produce undesirable or poisonous substances and cause 

pollution. 
➢ It does not leave behind much ash. 
➢ It should be cheap. 
➢ It is easily available. 
➢ It produces a large amount of heat or have high calorific value. 
➢ It has a moderate rate of consumption. 
➢ It is easily controllable. 
➢ It is easy to handle and transport. 
➢ It has low moisture content so that it burns easily. 

• The calorific value of a fuel depends on the amount of heat produced by 
complete combustion of 1 kg of the fuel. The unit used to measure the 
calorific value of a fuel is kilojoule per kg (kJ/kg). 
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• Types of Fuels: 
1. Solid Fuels: Combustible substances which are solid at room     
temperature. Example: coal, coke, wood, charcoal, etc. 
2. Liquid fuels: Combustible substances which are liquid at room 
temperature. Example: Petrol, kerosene, alcohol, diesel, etc. 
3. Gaseous fuels: Combustible substances which are gaseous at room 
temperature. Example: Natural gas, LPG, biogas, coal gas, etc. 

• Effects of Burning of Fuels: 
1. Carbon fuels like wood, coal petroleum releases unburnt carbon         
particles. These are dangerous pollutants causing respiratory diseases, 
such as asthma. 
2. Incomplete combustion of carbon fuels gives carbon monoxide which is 
a poisonous gas. 
3. Increased concentration of carbon dioxide in the air is believed to cause 
global warming. 
4. Oxides of Sulphur and Nitrogen dissolve in rainwater and form acids. 
Such rain is called acid rain. It is very harmful for crops, buildings and soil. 

• Wood is a low-cost fuel and is easily available but burning it releases a lot 
of smoke which causes respiratory problems. 

• CNG is a cleaner fuel and causes much less pollution than petrol and 
diesel. Therefore, we should use CNG-powered vehicles. 

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

 

CHAPTER 7- CONSERVATION OF PLANTS AND ANIMALS 
 

• Biosphere: Part of the Earth that supports life is called the biosphere. It is 
here that all living organisms exist. 

• Biodiversity: Variety of organisms that exist on the Earth, their 
interrelationships, and their relationship with their environment is 
called the Biological Diversity and the Biodiversity. 

• Wildlife Conservation is the practice of protecting endangered plant, 
animal species and their habitats to maintain the ecological balance. 

• Deforestation means clearing of forests for different purposes, such as 
timber and other uses of land. 
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Consequences of Deforestation 

• Deforestation lead to an increase of carbon dioxide in the atmosphere and 
global warming: Plants use carbon dioxide for photosynthesis and release 
oxygen maintaining the atmospheric balance. Fewer trees mean that less 
carbon dioxide will get recycled. Carbon dioxide traps heat rays reflected by 
the Earth which increases in temperature on the Earth and leads to global 
warming. 

• Deforestation cause droughts and reduction in rainfall: Deforestation 
increase in temperature on the Earth disturb the water cycle, which leads to 
a reduction in rainfall and droughts. 

• Desertification is the process by which a fertile land turns into a desert. 
Deforestation is a major cause of desertification as it exposes the top layer 
of soil to natural forces like wind, water and sunlight. With no roots to hold 
the soil, it gets eroded quickly and the lower, hard and rocky layers of the 
soil get exposed. These layers have less humus and are less fertile.  

• Deforestation affect the quality of soil: It leads to soil erosion, change in 
physical properties of the soil and decrease in fertility and the water holding 
capacity of the soil which may lead to floods. 

• A Biosphere Reserve is an area which aims to conserve the biodiversity of 
the area and its culture. It may contain other protected areas within it. 
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For Example: Pachmarhi Biosphere Reserve has a national park called 
the Satpura National Park and two wildlife sanctuaries called the Bori 
Wildlife Sanctuary and the Pachmarhi Wildlife Sanctuary. 

• Wildlife Sanctuaries are reserved forests where wild animals are protected 
and provided with suitable living conditions. Animals in wildlife sanctuaries 
live in their natural habitat. People living in Wildlife Sanctuaries can graze 
livestock and collect firewood or medicinal plants. Killing (poaching) and 
capturing animals are prohibited in wildlife sanctuaries. 

• Project Tiger is a government initiative to protect tigers. Its objective was 
to ensure the survival and maintenance of the population of tigers in India. 

• Jim Corbett was the first tiger reserve of India. It is situated in Uttarakhand 
and is the oldest national park in India. 

• National Parks are large forest reserves to preserve the entire ecosystems 
within the area including the landscape, flora, fauna, and historic objects of 
the area. 

• Satpura National Park is the first Reserve Forest of India 

• Species: A group of living organisms that can interbreed with each other are 
called a Species.  

• Flora: Plants found in a particular area are referred to as the flora of the area.  
Example, flora in the Pachmarhi Biosphere Reserve includes Sal, Teak, 
Jamun, Mango, etc. 

• Fauna: Animals found in a particular area are referred to as the fauna of the 
area. 
Example, fauna in the Pachmarhi Biosphere Reserve includes Blue-bull, Wolf, 
Leopard, Chinkara, etc. 

• Endangered Species: Species whose number diminish so much that they 
might face extinction are known as Endangered Species.  

• Endemic Species: Species of plants and animals that are exclusively found in 
a particular area are called Endemic to that zone, state or country. The 
endemic species are not found anywhere else naturally.  
For Example: Endemic flora of the Pachmarhi Biosphere Reserve includes sal 
and wild mango. Endemic fauna of the Pachmarhi Biosphere Reserve 
includes bison, Indian giant squirrel and flying squirrel. 
Extinct species are those species which no longer exist on earth. Example: 
Dodo, Passenger pigeon, Dinosaur, etc. 
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• Red Data Book. is a record of all the endangered animals and plants in the 
world maintained by International Union for Conservation of Nature 
(IUCN). 

• Migration is the movement of birds, animals or humans over long distances 
to live in a new location permanently or temporarily. 

• Migratory birds are birds that fly to far away areas every year to avoid harsh 
and inhospitable weather conditions in their natural habitat. They cover long 
distances to reach another land and lay their eggs. 

• Recycling of paper can save trees, water and energy used to manufacture 
paper. 

• Reforestation is the planting of new trees to restock forests that have been 
destroyed. 

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

 
CHAPTER 9- REPRODUCTION IN ANIMALS 

 

• Reproduction is one of the important life processes which ensures the 
continuation of similar kind of individual generation after generation. 

• There are two modes of reproduction in animals: 
1. Sexual Reproduction 
2. Asexual Reproduction 

• The type of reproduction that begins with the fusion of male and female 
gametes is called Sexual Reproduction. 

• Male Reproductive Organs: The male reproductive system provides the 
sperm (male gametes) for fertilization. The male reproductive system 
consists of testis, sperm duct and penis. 

• Testes are involved in the production of male gamete called sperm. 
Millions of sperm are produced by the testes. 

• The Sperm Cell consists of head, middle piece and tail. 
• Male Sex Hormone or Testosterone: The testes produce testosterone and 

the pituitary gland controls how much testosterone will be produced. This 
hormone is responsible for the development of male sex organs and 
development of secondary sexual characters in males during puberty such as 
deepening of voice and growth of facial and body hair.  
 



7/VIII/SCIENCE  

 

 
Male reproductive organs 

. 
• Female Reproductive Organs: The female reproductive system provides the 

eggs (female gametes) for fertilization. The female reproductive system 
consists of pair of Ovaries, oviduct or fallopian tube, uterus and vagina. 

• Ovaries are responsible for the production of female gametes called Eggs or 
Ova (ovum – singular) and female hormones. 

• Uterus allows the development of the fertilized egg into a human baby. 

 
Female reproductive organs 

 
• Sperm and Ova are single celled. 
• This process of fusion of sperm with an ovum is called Fertilization. 
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• The nuclei of the sperm and egg combine and form a single nucleus called 
the zygote. 

• Zygote divides to form Embryo.  
• Since the zygote is formed with the fusion of male and female gametes the 

new individual possesses the characteristics of both the parents. 

 
 

• Embryo: The stage, when cells produced by the division of the zygote begin 
to form groups that develop into different tissues and organs of the. body is 
termed as an embryo. Embryo is implanted in uterus. 
 

 

Internal fertilization External fertilization 

The fertilization process takes place 
inside the female body 

The fertilization process takes place outside 
the body of the females. 

Less number of eggs are produced. A large number of eggs are produced. 

For Example: Cows, Human beings and 
hens. 

For Example: Fishes, frogs, etc 

 
• Foetus: The stage of embryo in which all the body parts can be identified is 

known as foetus. 
• Foetus develops inside the mother’s body for nine months called gestation 

period. 



9/VIII/SCIENCE  

 

 
Zygote Embryo  

A zygote consists of a single cell. 
An embryo consists of more than one 
cell. 

 

It is formed as the fertilization 
process occurs. 

It is formed after the fertilization 
process. 

 

It has no well-defined organs or 
tissues. 

The body parts and tissues are well 
defined in an embryo. 

 

• Viviparous: The animals such as dog, lion, elephant, cat etc., which give 
birth to young ones are called viviparous. 

• Oviparous: The animals, such as lizards, butterfly, crow and hen, which lay 
eggs that hatch and give rise. to young ones are called oviparous. 

• Life-cycle of Animals: Sexually reproducing animals start their life from a 
zygote which develops into an embryo that grows into mature adult. The 
adult produces sex cells (egg and sperm). The fusion of sperm and egg leads 
to zygote. This whole cyclic order is known as life-cycle. 

• The process of transformation of the larva into an adult through drastic 
changes is called metamorphosis. 

• Human beings do not undergo metamorphosis because their body parts 
remain the same from the childhood to adulthood. 
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                                              Life cycle of frog 

•  Asexual Reproductjon: The type of reproduction in which only a single 
parent is involved is called asexual reproduction. For example, budding and 
binary fission. 

1. Budding. In this case of asexual reproduction, the organism develops a 
bulge called bud. This bud develops into an adult like structure which when 
gets separated from the parent leads independent life. Example: Hydra, 
Yeast, etc. 

2.  Binary Fission: The process of reproduction in which an animal reproduces 
by dividing into two individuals known as binary fission. Example: Amoeba.  

 
 

---------------------------------------------------------- 
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CHAPTER 10- REACHING THE AGE OF ADOLESCENCE 
 

• Adolescence: The period of life, when the body undergoes changes and 
become capable of reproduction. is known as adolescence. 

• Adolescence begins at the age of 11 and lasts upto 18 or 19 years of age. 
Adolescents are also called teenagers because they cover the period of the 
teenage i.e. 13 to 18 or 19 years of age. 

• Puberty: The period of adolescence during which an adolescent reaches 
sexual maturity and becomes able to have children. 

• Changes at Puberty: 
1. Increase in height takes place. This happens due to elongation of 

long bones of legs and arms that make a person tall. Increase in 
height occurs until the age of 18 in both boys and girls. 

2. Change in the shape of the body. The boys experience a change in 
chest and shoulders as they become wider whereas in girls the area 
below the waist becomes wider. 

3. Change in voice. The voice box or the larynx develops in boys. 
Enlarged part of the throat in boys is visible known as Adam's Apple. 
Boys also experience a hoarse voice for some time due to the 
changes in the larynx. 

4. Development of sex organs. By the time girls and boys hit puberty 
the reproductive organs are developed completely. In males, the 
sperm production begins. In females, the size of the ovaries 
increases, and it starts releasing the eggs. 

5. Mental, emotional and intellectual maturity. During the adolescent 
age, the brain has the maximum learning power. The way of thinking 
of individuals starts to change. They start feeling self-conscious. They 
may also feel a little uncomfortable and insecure due to sudden 
changes in the body.  

6. Increased sweat and oil production in the skin. There are sweat 
glands and oil glands (called sebaceous glands) present in our bodies 
which start secreting more oil and sweat during the puberty age. 
Girls and boys get acne and pimples on the face during the excess 
secretion of these glands. 

•  Hormones: Hormones are chemical substances secreted in endocrine 
glands. They also known as ductless glands. These glands release 
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hormones directly into the blood stream to reach a particular body part 
known as target site. 

• Hormones control the changes that occur at adolescence. The male 
hormone called testosterone is secreted by the testes at the onset of 
puberty and cause development of facial hair, chest hair etc. Ovaries 
secrete female hormone or estrogen which makes the breast develop. 
Their secretion is under the pituitary endocrine gland. 

• Reproductive phase lasts for a much longer time in males than in females. 

• The uterine wall in females prepares itself to receive the developing 
fertilised egg. In case there is no fertilisation, the thickened lining of the 
uterine wall breaks down and goes out along with blood. This bleeding in 
women is called menstruation which occurs once in about 28 to 30 days. 

• Menarche: The first menstrual flow which begins at puberty is known as 
menarche. 

• Menopause: At 45 to 50 years of age, the menstruation cycle stops. 
Stoppage of menstruation is known as menopause. 

• Sex chromosome: The thread structures present inside the nucleus of every 
cell are called chromosomes. All human beings have 23 pairs of 
chromosomes in nuclei of their cells. Two chromosomes out of these are 
the sex chromosomes known as X and Y. A female has two X 
chromosomes whereas a male has one X and one Y chromosomes. 

• Sex of the unborn child depends on whether the zygote has XX or XY 
chromosome. 

 
Hormones in Human body 



13/VIII/SCIENCE  

 

 

 
Endocrine glands in human 

 

• Metamorphosis: The change from larva to adult is called metamorphosis. 
In insects, metamorphosis is controlled by insect hormones. In frog, 
metamorphosis from tadpole to adult frog is controlled by thyroxine 
hormone which is produced by thyroid gland. Thyroxine production 
requires the presence of iodine in water. 

• Nutritional need of the Adolescents: Adolescence is a stage of rapid 
growth and development. Therefore, the balanced diet is very important at 
this stage. Balanced diet means that the meals should include proteins, 
carbohydrates, fats, minerals and vitamins in requisite proportion. 

• Personal Hygine: 
1. It is more necessary for teenagers to take bath daily because of the 

increased activity of sweat glands which makes the body smelly. 
2. If all body parts are not washed or cleaned every day, the chances of 

bacterial infection are more. 
3. Girls should take special care of cleanliness during the time of 

menstrual flow. 

• Adolescence period is full of much activities, confusion or insecurity. Some 
people take advantage of this and lead adolescents to had habits. They are 
addictive, and sexual contact with persons infected with HIV may happen. 



14/VIII/SCIENCE  

 

Adolescent should be firm to say NO to such activities because they run in 
your health and happiness. 

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

 
CHAPTER 14- CHEMICAL EFFECTS OF ELECTRIC CURRENT 

 
• A conductor is any material or substance that allows electricity to flow through 

it. 
• An insulator is any substance or material that prevents the flow of electricity 

through it. 
• Tester is a device to test if a particular material allows electric current to pass 

through it or not. 
• Any substance can be called as a conductor of electricity if it allows movement 

of charges through it. 
• The electrons of the conductors can flow freely (they are delocalized) and can 

take electric current through them. 
• Insulators do not allow the flow of charges through them because their 

electrons are tightly packed with their particles. 
• Materials that allow a little flow of electricity through them are called poor 

conductors of electricity. 
• Materials that allow the complete flow of electricity through them are called 

good conductors of electricity.   
• Some liquids can be regarded as good conductors of electricity while others as 

poor conductors of electricity. 
• Water containing salts and minerals dissolved in it always conduct electricity. 
• Distilled water which does not contain any salts cannot conduct electricity. 
• Any solution of acids or bases can also conduct electricity. 
• When substances are mixed in water and electricity is passed through them, 

they can break apart and form positive and negative particles or ions in the 
water. These ions can pass the electric current through them. 

• More the number of ions in a liquid, the better conductor it is of electricity. 
• Many compounds do not form any ions on mixing them with water and therefore 

they are poor conductors of electricity such as sugar water, oil and alcohol. 

• The electric current often causes heating effect due to which the filament of the 
bulb gets heated up and glows. 

• The LED bulbs can detect the flow of even a small amount of electric current. 
Hence, LED bulbs are suitable for testing the electrical conductivity of liquids. 
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They have two terminals called anode and cathode. The length of anode lead is 
slightly longer than the cathode lead and is always connected to the positive 
terminal of the battery while cathode lead is shorter and is connected to the 
negative terminal of the battery. 

• Electrolysis is the effect in which components of a compound get split due to 
passing an electric current through it. 

• An electrode is a conductor of electricity that can carry electric current into non-
metals and other poor conductors of electricity. 

• An electrolyte a solution that breaks into its ions on passing electricity through 
it. Electrolytes are used in the process of electroplating. 

• The positively charged electrode is called anode and the negatively charged 
electrode is called cathode. 

• An anion is a negatively charged ion and a cation is a positively charged ion. 
• Effects of an electric current: 

1. Heating effect: Electric current causes heating of the electrical equipment. 
For example, the filament of a bulb gets heated up due to electric current 
and therefore glows. 

2. Mechanical effect: Electric current can lead to generation of mechanical 
energy in appliances. For example, fans and motors work due to this effect. 

3. Magnetic effect: Electric current can give rise to the magnetic field of a 
substance. 

4. Chemical effect: Electric current can lead to the production of chemical 
energy or chemical reactions. 

• Electroplating is the process of coating a metal using electric current and 
electrolyte. 

• Different metals used for electroplating are Nickel, Copper, Gold Silver, Tin, 
Brass, Zinc, Chromium and Platinum. 

• A coating of zinc is deposited on iron to protect it from formation of rust. 

---------------------------------------------------------- 
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CHAPTER 15- SOME NATURAL PHENOMENA 
 

• A Natural Phenomenon is anything that occurs on its own in nature without 
any kind of human intervention. 

• Some natural phenomena can be destructive such as cyclones, 
thunderstorms, lightning and earthquakes. 

• Lightning: Lightning is an electric discharge or an electric spark that occurs 
in nature on a major scale. It is caused by the accumulation of charges in 
the clouds. It can be deadly and cause the destruction of life and property. 

• An atom comprises of subatomic particles such as electrons, protons and 
neutrons. 

• Electrons have a negative charge on them while protons have a positive 
charge. 

• An object will be called electrically neutral if it is carrying a balanced 
proportion of positive and negative charges. 

• An object is called a charged object if there is an imbalance of electrons and 
protons in it. 

• Charging by rubbing: When two objects are rub with each other, they get 
charged due to a transfer of electrons between them. 

• Objects having an excess of electrons are called negatively charged while an 
object having a shortage of electrons are called positively charged. 
Example: when a glass rod is rubbed with silk cloth it becomes positively 
charged while the silk cloth becomes negatively charged. 

• Objects having the same kind of charges repel each other while objects 
with different kind of charges attract each other. 

• Electrostatic force: The force of attraction or repulsion experienced by 
charged objects is called electrostatic force.  

• Static charge or static electricity is an electric charge which does not move 
and are produced by rubbing two objects. 

• An electric current is the opposite to static charge. The electric current 
results when the charges flow or move from one point to another. 

• Transfer of charges: Charges can transfer from one object to another with 
the help of conduction and induction. 

• Conduction: when a charged object comes in contact with a conductor it 
results in the transfer of charges through the conductor. 

• Induction: When a charged object is brought near a neutral object, it 
results in shifting in the position of the electrons in the other object. 
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• The process of induction does not involve any physical contact between the 
charged and uncharged object while the process of conduction requires a 
physical contact between them. 

• The net charge on a neutral object is zero.  

• When an object receives some electrons from another object, the net 
negative charge on the first object is equal to the net positive charge of the 
second object. This leads to conservation of charge 

• An electroscope is a device which can test if an object is charged or not. 

• Abraham Bennet developed a gold leaf electroscope in 1787. 

 
Electroscope 

• When a charged object loses its charges, it is said to be discharged. 

• When a charged object transfers its charges to the earth it is called 
earthing. When a charged object transfers its charges to the earth it is 
called earthing.  

• Story of Lightning:  
➢ During a thunderstorm, the hot air moves upwards while the raindrops           
fall down. 
➢ This leads to a separation of charges in the atmosphere. 
➢ As a result, negative charges get accumulated in the lower ages of the 

clouds while positive charges accumulate at the upper edges. 
➢ The ground is accumulated with a positive charge all over. 
➢ These charges begin to multiply due to the increase in winds and 

rainfall. 
➢ Although the air is a poor conductor of electricity due to heavy charges 

it is unable to restrict the electric flow after some time. 
➢ The negative charges and positive charges meet which results in the 

production of electric sparks in the form of a streak of light 
accompanied by a sound. 
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➢ The streak is called lightning and the whole phenomenon is called 
electric discharge. This electric discharge can occur between two or 
more clouds. 

• Lightning conductors: It is a device used to protect buildings from the 
effects of lightning. 
➢ When the building is being constructed a metallic rod having height 

more than the building is placed in the walls of the building. 
➢ One end of the rod is in the air while the other end is buried inside the 

Earth. 
➢ This rod is a conductor and hence during lightning it allows the flow of 

electric charges to the ground. 

• Outdoor Safety precautions during lightning 

➢ One should not stay in an open place such as an open vehicle like a 
motorbike, tractor, or open fields, elevated places, or tall trees. 

➢ One should not carry an umbrella during the storm. 

➢ If a person is around a forest they should hide under short trees. 

➢ One should not get near to any poles on metal objects. 

➢ One should squat low on the ground instead of laying down. 

• Indoor Safety precautions during lightning 
➢ Lightning is an electric discharge hence one should stay away from 

electrical wires telephone, cables and metal pipes during a 
thunderstorm. 

➢ One may use a cordless phone or a mobile phone in an emergency. 
➢ One should not come in contact with the running water hence one 

should avoid bathing. 
➢ One should unplug all the electrical appliances in the house, for 

example TV, computers or music systems. Electrical lights do not cause 
any harm and hence can be kept on. 

• Earthquake: It is a natural phenomenon that occurs as shaking or trembling 
of the Earth's surface. 

• The main cause of earthquake is disturbances inside the crust of the earth. 

• Earthquakes can lead to loss of life and property (buildings, dams and 
bridges), floods, landslides, tsunamis. 

• Cause of an earthquake: The outermost layer of the Earth is divided into 
several plates that are always moving. As they move past each other or 
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collide, disturbances are caused in the earth's crust. These disturbances are 
called earthquakes or tremors. 

• Earthquake can also cause by volcanic eruptions, when a meteor hits the 
Earth surface and the nuclear explosion under the Earth surface 

• Seismic or fault zones: The boundaries of the earth's plate are the weak 
zones where earthquakes are more likely to occur. These weak zones are 
called as seismic or fault zones. 

• Richter Scale: The power of an earthquake is expressed in terms of a 
magnitude on a scale, known as the Richter Scale. 

•  Destructive earthquakes have magnitudes higher than 7 on Richter Scale. 

• The earthquakes produce waves on the earth’s surface which are called 
seismic waves. These waves travel in all the directions on the Earth's 
surface. 

• Seismograph: It is an instrument to record seismic waves. 

• The focus of an earthquake is a point inside the earth’s surface where the 
earthquake originates. It is also called hypocenter. 

• The epicenter is a region on the earth’s surface that lies just above the focus 
of the earthquake is called epicenter. The earthquake does not originate 
from the epicenter. 

• Indoor Safety precautions during earthquake 
➢  Hide under a table till the shaking stops. 
➢  Do not stand or sit near tall and heavy objects. 
➢  If you are in bed, do not get up. Protect your head with a pillow, 

• Outdoor Safety precautions during lightning 
➢ Drop down away from buildings, trees and overhead power lines. 
➢ If you are in a bus, a car or any other covered vehicle, do not come 

out till the tremors stop. Ask the driver to drive slowly to a safe place. 
 

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

CHAPTER 16- LIGHT 
 

• Light is the energy that enables us to see. 

• The phenomenon of bouncing of light from polished surfaces is called 
reflection. 

• First Law of Reflection: Angle of incidence ∠i is always equal to the Angle of 
reflection ∠r (∠i=∠r).  
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• Second Law of Reflection: The angle of incidence, the angle of reflection 
and the normal all lie on the same plane. 

 
• Reflection from a smooth surface like a mirror that follows the laws of 
reflection is called as regular reflection. 

• Reflection over a surface that has irregularities where it does not follow 
laws of reflection is called as irregular or diffused reflection. 

• The image formed by a plane mirror is always virtual, erect and object and 
image are equidistant from the mirror. 

• The image formed in a plane mirror undergoes lateral inversion. 

 
• The white light consists of seven colours namely VIBGYOR (violet, indigo, 

blue, green, yellow, orange and red). 

• The arrangement of seven colours of a white light is called as Spectrum. 

• This phenomenon of the splitting of light into its constituents is called 
Dispersion of light. 
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                                     Dispersion of Light 

• The human eye is a spherically shaped sense organ (diameter about 2.3 cm) 
that gives the sense of sight and helps us perceive colours and depth. 

• Functions of different organs in the human eye: 
➢ Light enters the eye through a thin membrane that forms a transparent 

bulge on the front of the eye, called as the cornea. 
➢ Iris is a dark muscular diaphragm that controls the size of the pupil. 

The pupil is the small opening in the centre of the iris. 
➢ The retina is the screen where the images get formed. It is a delicate 

membrane with a large number of photosensitive cells called rods and 
cones. 

➢ Cones are sensitive to bright light and rods are sensitive to dim light. 
➢ The optic nerve transmits the electrical signals from the eye to the brain. 

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

 
CHAPTER 17- SOME NATURAL PHENOMENA 

 

• Celestial Objects: Objects, such as the stars, the planets, the moon and 
many other objects, in the sky are called celestial objects. Example: Sun, 
Moon, Planets. 

• Astronomy is the study of the celestial objects and the phenomena 
associated with them.  

• The moon is a natural satellite of the earth that revolves around the earth 
in a fixed orbit. 
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• The moon does not emit any light of its own, but it reflects the light of the 
sun that falls on it. 

• As the moon revolves around the earth the part of the Moon that faces the 
sun gets to light up while the other part remains in dark. This results in 
different shapes of the moon in the sky. 

• The shapes of the lit part of the Moon are called the ‘Phases of the Moon’. 

• The phases of the moon repeat themselves after every 29 days and there 
are eight major moon phases. 

• The day when we can see the whole moon in the sky is called a ‘Full Moon 
Day’. On this day this sunlight falls all over the moon. 

• As the moon revolves and changes its position, the part which receives 
sunlight starts to decrease and the moon appears as if it is getting thinner. 

• On the 15th day after a Full Moon, the moon becomes completely invisible 
as no light of the sun falls over it due to its position behind the Earth. This is 
called a ‘New Moon Day’. 

• The next day the moon that appears in the sky is called ‘Crescent Moon’. 

• From this day, the moon starts growing larger until the 15th day when it 
reaches its full shape, that is, the Full Moon Day comes. 

• Waning phase of the moon: It is the phase of the Moon in which it decreases 
in size. 

• Waxing phase of the moon: It is the phase of the moon in which it increases 
in size. 

• The moon has dusty and barren surface with craters, steep and high 
mountains. The moon has no atmosphere and no water. 

• On July 21, 1969 (Indian time), Neil Armstrong landed on the moon for the 
first time.  

• The lunar eclipse occurs when the moon, the Earth and the Sun are very 
closely aligned with each other and the earth is present exactly in the 
middle of the moon and the sun. The shadow of the earth falls upon the 
moon. 

• During the lunar eclipse, the moon does not reflect light of the sun but the 
light that it receives from the earth. 

• As a result, the moon appears reddish in colour during a lunar eclipse. 

• Stars is celestial bodies comprising of hot gases (mainly helium and 
hydrogen). It emits light of their own. Sun is also a star.  
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• The stars appear to move from east to west because of the rotation of the 
earth.  

• The distance between the Earth and the Sun is estimated to be 150,000,000 
km. 

•  A light year is the distance travelled by light in one year. It is used to 
measure the distance between celestial objects.   

• The stars forming a group that has a recognisable shape of animals, human 
beings or other objects is called a constellation. These constellations 
appear to move from east to west 

• Ursa Major also known as saptrishi can be seen during summer time in the 
early part of the night. It consists of a group of seven stars.  These stars 
form the shape of a big question mark or a ladle. The stars of Ursa Major 
appear to revolve around the Pole star (bright star). The Pole star is not 
visible from the southern hemisphere.  

• Orion or the Hunter comprises of 7 or 8 bright stars. There are three stars in 
the middle that appear as the belt of a hunter. The remaining four stars are 
arranged in the form of a quadrilateral. 

• The Sirius Star is the brightest star of the sky. It can be located with the help 
of the Orion constellation. 

• Cassiopeia is a constellation found in the Northern hemisphere and can be 
located in the sky during the winter season at the beginning of the night. The 
shape of this constellation resembles with a W or a distorted M. 

• The Solar System comprises the sun, the planets, asteroids, meteors and 
other celestial bodies. There is a gravitational attraction between the sun 
and the celestial objects that keep them revolving around the sun. The sun 
acts as the main source of heat and light energy for all the planets in the 
solar system. 

• The planets do not emit light from their own like stars. They reflect the 
sunlight that fall on them. It does not twinkle like stars. It has a definite 
path in which it revolves around the sun. This path is known as an orbit. 

• The time taken by a planet to complete one revolution around the sun is 
called its period of revolution. As the distance between the sun and the 
planets increases the period of revolution of that planet also increases. 

•  Mercury (Budh): It is the smallest planet and nearest to the sun. Mercury 
has no satellite of its own. 
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• Venus (Shukra): It is nearest to the earth and is the brightest planet in the 
night sky. Venus has no moon or satellite of its own. It rotates from east to 
west. 

• The Earth (Prithvi): It is the fifth largest planet and third in order of 
distance from the sun. It is the only planet of the solar system known to 
support life, because it has atmosphere, water, suitable temperature and a 
blanket of ozone. The earth has one natural satellite called the moon. The 
earth possesses tilted axis which results in changing of seasons on the 
earth. 

•  Mars (Mangal): It is the first outside the orbit of the earth. It is also known 
as red planet. It has two satellites. 

• Jupiter (Brihaspati): It is the largest planet of the solar system. It has a 
large number of satellites (moons). It has thin rings around it. 

• Saturn (Shani): It appears yellowish in colour. It has beautiful rings. Saturn 
has a large number of satellites. It is least dense among all the planets. 

• Uranus (Indra): Like Venus, Uranus also rotates from east to west. It has 
highly tilted rotational axis. So, in its orbital motion Uranus appears to roll 
on its side. 

• Neptune (Varun): It is the outermost planet of the solar system. It has two 
moons. 

• Comet: A comet appears as a bright head with a long tail. They revolve 
around the sun in highly elliptical orbits. The tail of a comet is always 
directed away from the sun. 

•  Meteors and Meteorites: The asteroids in the space sometimes collide 
with each other and form meteoroids. Hence the small pieces of an 
asteroid can be called as meteoroids. From these meteoroids, meteors are 
formed. 

• Asteroids: A large number of small objects that revolve around the sun 
between Mars and Jupiter are called asteroids. 

• Artificial satellites are the man-made satellites that are sent out into space 
to revolve around the earth. They orbit nearer to the earth as compared to 
the moon. Example: Aryabhata, INSAT, IRS, Kalpana-1, EDUSAT, etc. 

• Functions of artificial satellites: 
1. Weather forecasting 
2. Transmission of signals of radio and television  
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3. Remote-sensing - acquiring information about an object from a distance, for 
example, the artificial satellite can acquire information about the earth from 
a distance 

4. Telecommunication - transmission of information by means of radio signals 
and electromagnetic systems. 

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

 
CHAPTER 18- POLLUTION OF AIR AND WATER 

 

• Air is a combination of different gases that form the atmosphere of the 
Earth. The constituents of air are nitrogen (78%), oxygen (21%), water 
vapour, carbon dioxide and other gases such as helium, ozone, argon etc. 
(0.04%). 

• When air is contaminated by unwanted substances which have a harmful 
effect on both the living and non-living, it is known as air pollution. 

• The substances which contaminate the air are known as air pollutants. 

• The sources of air pollutants are factories, power plants, automobile 
exhausts and burning of firewood and dung cakes. 

• Vehicles produce pollutants such as carbon monoxide, carbon dioxide, 
nitrogen oxides, oxides of sulphur and smoke. 

• Carbon monoxide is a poisonous gas. It reduces the oxygen-carrying 
capacity of the blood. 

• Smog is a thick fog-like layer in the atmosphere during winters, made up of 
fog and smoke. 

• Sulphur dioxide is mainly produced by burning fuels such as coal. It causes 
respiratory problems. 

• CFCs (chlorofluorocarbons) used in refrigerators, air conditioners and 
aerosol sprays cause depletion of ozone layer. Ozone layer protects us 
from ultraviolet rays of the sun. 

• Acid Rain: Pollutants like sulphur dioxide and nitrogen dioxide react with 
water vapour present in air to form sulphuric acid and nitric acid. The acid 
drops come down with rain which is known as acid rain. 

• Marble Cancer: Acid rain corrodes or decay the marble. This phenomenon 
is called marble cancer. Example: Decolourization of the white marbles of 
the Taj Mahal due to acid rain. 
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• The Mathura oil refinery is a major source of suspended particulate 
matter (SPM) in the air around the Taj Mahal which is making the white 
marble look yellow in colour. 

• Greenhouse Effect: A part of radiation of the sun that falls on the earth is 
absorbed by it and a part is reflected back into space. A part of the 
reflected radiation is trapped by the atmosphere. This trapping of 
radiations of the earth's atmosphere causes warming of the earth, which is 
known as greenhouse effect. 

• CO2, methane, nitrogen oxide and water vapours are also called 
greenhouse gases. 

• Global Warming: Due to human activities such as cutting trees and burning 
fossil fuels, there is accumulation of CO2 in the atmosphere. Carbon dioxide 
traps heat and does not allow it to escape into space. This results in increase in 
the average temperature of atmosphere of the earth. This gradual increase in 
temperature is known as global warming. 

 

 

Greenhouse effect 

• The substances such as sewage, toxic chemicals, slit, agricultural chemical etc. 
that pollute water are called water pollutants. 
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• Ganga Action Plan was launched in 1985 to reduce the pollution levels in the 
river. 

• Agricultural chemicals such a fertilizers, pesticides and weedicides dissolve in 
water in the crop fields. From there they are washed to water bodies such as 
pond, lake etc. These substances act as nutrients for algae and growth of algae 
enhances. 

• Eutrophication is the presence of an excess of nutrients in the water, especially 
stagnant water. 

• After sometimes algae start dying due to overgrowth. Dead mass of algae is 
decomposed by decomposers like bacteria. 

• In this process a lot of oxygen dissolved in the water gets used up. This results 
in a decrease in the oxygen level that may cause the death of aquatic 
organisms. 

• Water contaminated with sewage may contain viruses, bacteria, fungi, eggs of 
worms and parasites which cause diseases like cholera, typhoid and jaundice. 

• Potable Water: Water which is purified and suitable for drinking is known as 
potable water. 

• Chlorination: Chlorine is a natural cleaning agent for water which makes it fit 
for the consumption. Chlorine tablets are added in water to remove impurities 
from it. 
 

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