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CLASS VII 
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 

When the reporting or principal verb is in the Past Tense, all Present tenses of the 
direct are changed into the corresponding Past Tenses. 
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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. 

Present Perfect Changes to Past Perfect  

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

a)    Direct: He said, "I may buy a house.” 

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

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                   
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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 
 

INFORMAL LETTER 
An informal letter, also referred to as a friendly letter, is a personal letter written 
to friends or relatives. The letter can be used for some reasons like conveying 
message, news, giving advice, congratulate recipient, request information, asking 
questions, etc. It is a personal letter, written to whom you are familiar with, like 
friends, siblings, parents or any other closed one. While writing an informal letter, 
one can afford to be friendly, and make use of personal or emotional tone. 
 
FORMAT OF INFORMAL LETTER 
 
SENDER’S ADDRESS 
 
DATE 
 
SALUTATION 
 
INTRODUCTORY PARAGRAPH 
 
BODY OF THE LETTER 
 
CONCLUSION 
 
SIGNATURE 
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Tips for writing Informal Letter  

1. Make sure you double check for grammatical accuracy and spellings. They 
carry marks.  

2. Leave adequate number of lines between paragraphs to make it look neat.  
3. Underlining the main points is very important. But it is advised to do it after 

finishing your exam. Use a pencil and scale for underlining.  
4. Presentation is very important.  
5. Read a lot of letters to get an idea.  

Topics for Informal Letter  

1. Inviting a friend 
2. Advising a friend 
3. Apologizing to a friend 
4. Thanking a friend for spending holiday together 
5. Reminding a friend 
6. Congratulating a friend 
7. Requesting for help 
8. Admitting a mistake 

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. 
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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. 
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) 

 
NOTICE 

A notice is a written or printed announcement. It is written in order to inform a 
large number of people about something that has happened or is about to 
happen. It could be an upcoming event, competition, Lost and Found notice or 
just a piece of information to be delivered to the targeted audience. It is generally 
written in a formal tone. Notices are factual and to-the-point. The language used 
is simple and formal. They are put up on display boards in schools. 
 
Format of Notice: 

Name of the institution 

The word “NOTICE” 

Date of issue 

Proper heading /title 

Relevant content 

The content should answer the questions like 

-what 
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-when 

-where 

-from whom 

-Accurate expression 

 
 
Name and designation of the issuing authority 

 
 
 

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&11-&jghe ds nksgs 

ys[kd@ dfo & HkfDrdkyhu lar dfo jghe  

ikB:i & i| % nksgs  

ikB lkj&dfo us nksgksa ds ek/;e ls lPps fe= dh igpku ]lPps izse dh igpku ]ijksidkjh O;fDr ds xq.k 

]NksVh lksp okys yksxksa dk O;ogkj vkSj /kjrh dh lgu”khyrk vkfn thou laca/kh vusd ckrsa lVhd mnkgj.k 

nsdj le>kbZ gSa A 

 

nksgk -1 & euq’; ds ikl /ku&nkSyr gksus ij rks lc mldk lkFk nsrs gSa Avius vki dks mldk fgrS’kh crkrs 

gSaA ijarq tks eqlhcr ds le; lkFk ns ogh lPpk fe= gksrk gSA ;g gh lPps fe= dh igpku gSA 

nksgk -2 & bl nksgs esa lPps izse dh igpku crkbZ xbZ gS Aikuh esa tky iM+us ij ty eNyh dks NksM+dj cg 

tkrk gSA mlls vyx gks tkrk gSA ijarq eNyh ty ls vyx gksus ij vius izk.k R;kx nsrh gSA vr% eNyh 

dk izse gh lPpk izse gSA  

nksgk -3 & ijksidkjh O;fDr dk xq.k gS fd og nwljksa ds fgr esa dke djrk gS Aftl izdkj  isM+ vius Qy 

[kqn ugha [kkrk vkSj ljksoj ikuh [kqn ugha ihrk ]mlh izdkj ijksidkjh yksx vius fy, ugha nwljksa ds fgr ds 

fy, laifRr bdV~Bk djrs gSaA  

nksgk -4 & nksgs esa fn[kkok djus okys yksxksa ds O;igkj ij izdk”k Mkyk x;k gSA NksVh lksp okys yksx fu/kZu 

gksus ij Hkh iqjkuh ckrksa dks mlh izdkj nksgjkrs jgrs gSa ]tSls Dokj ds FkksFks ckny cjlrs ugha xjTkrs jgrs gSa 

A  

nksgk -5 & ”kjhj dks Hkh /kjrh dh rjg lgu”khy gksuk pkfg,A /kjrh  ljnh ]xjeh ] o’kkZ ] ir>M+ izR;sd 

ekSle dks ,d gh Hkko ls lgu djrh gS mlh izdkj euwq’; dks Hkh nq[k&lq[k dks ,d leku Hkko ls lgu 

djuk pkfg, A 

 

ys[ku fo”ks’krk,¡& dfork dh Hkk’kk iqjkuh fganh dh czt Hkk’kk gSA ns”kt “kCnksa dk iz;ksx gSA mnkgj.k vaydkj 

gS  A 
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2- ikB&13 % ,d frudk 

ys[kd@ dfo & vk;ks/;k flag mik/;k; ^gfjvkS/k * 

ikB:i & i| % dfork   

 

ikB lkj & bl NksVh lh dfork esa gesa ?keaM esa fdlh Hkh NksVh pht+ dks rqPN ugha le>uk pkfg, D;ksafd 

,d NksVh lh pht+ Hkh le; iM+us ij gekjk ?keaM pwj&pwj dj ldrh gSA tSls ,d NksVk lk frudk vk¡[k esa 

fxj tkus ij cgqr rdyhQ nsrk gSA 

 

ys[ku fo”ks’krk,¡& fganh [kM+h cksyh Hkk’kk esa fy[kk x;k gSA   

ljy Hkk’kk gSA mnkgj.k vaydkj gSA fruds dk mnkgj.k nsdj le>k;k x;k gSA   

 

 

3- ikB&15 uhydaB 

ys[kd@ dfo  & egknsoh oekZ 

ikB:i & x| % js[kkfp=  

 

ikB lkj & ysf[kdk us bl ikB esa uhydaB uke ds ,d eksj dh dgkuh dk o.kZu fd;k  gSA ysf[kdk dks 

i'kq&i{kh ikyus dk “kkSd FkkA mUgksusa nks NksVs eksj ds cPps ikys Auhyh xnZu  gksus ds dkj.k eksj dk uke 

uhydaB vkSj eksj ds lkFk Nk;k ds leku jgus ds dkj.k eksjuh dk uke jk/kk j[kk x;k AuhydaB jk/kk vkSj 

lc i'kq&i{kh ds lkFk [kq”k jgrk FkkA iajrq mu ds chp ,d vkSj eksjuh dqCtk ds vk tkus ls  mudk thou 

mnkl gks x;kA dqCCtk ,d yM+kdw O;ogkj dh eksjuh Fkh og fdlh dks Hkh uhydaB ds ikl vkus ugha nsrh 

Ajk/kk dks Hkh mlus uhydaB ls nwj dj fn;k Abu lc dkj.kksa ls uhydaB cgqr mnkl jgus yxk Ablh mnklh 

esa mlus ,d fnu vius izk.k R;kx fn,A bl izdkj ysf[kdk us thoksa esa O;ogkj dh fofHkUurk dks bl ikB esa 

n”kkZ;k gSA 

 

ys[ku fo”ks’krk,¡& [kM+h cksyhA rr~le “kCnksa dk iz;ksx gS  thoksa esa O;ogkj dh fofHkUurk dks n”kkZ;k x;k gSA 
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4- ikB&16 % Hkksj vkSj cj[kk 

ys[kd@ dfo&HkfDrdkyhu d`’.kHkDr dfo;=h ehjkckbZ  

ikB:i & i| % in  

 

ikB lkj &  izfln~/k d`’.kHkDr dfo;=h ehjkckbZ us bl ikB esa d`’.k ds thou ds nks izlaxksa dk o.kZu fd;k 

gSA igys in esa d`’.k dh ckyyhyk vkSj czt dh Hkksj lqcg dk o.kZu gSA ftlesa ;”kksnk ek¡ d`’.k dks txkrh 

gSa vkSj dgrh gSa fd czt esa Hkksj gks xbZ gS lc vius dkeksa ij tk jgs gSa rqe Hkh tkx tkvks A 

nwljs in esa ehjk viuh [kq”kh dk o.kZu dj jgha gSA ,d vkSj czt esa lkou dh fjrq vk xbZ gS nwljh vksj 

d`’.k ds vkus dh [kcj vk xbZ gSA vr% ehjk ds fy, nksgjh izlUurk dk le; gS A 

 

ys[ku fo”ks’krk,¡& czt Hkk’kk gSA inksa esa y; vkSj laxhrkRedrk gSA “kCnksa ds ek/;e ls cM+h lqanjrk ls n`”;ksa 

dks mHkkjk x;k gS A 

 

 

 

5- ikB&17 thouh % ohj dq¡oj flag 

ys[kd@ dfo  & foHkkxh; 

ikB:i & x| % thouh 

 

ikB lkj&bl ikB esa Lora=rk lsukuh ohj dq¡oj flag ds thou o dk;ksZa dk o.kZu fd;k x;k gSA ohj dq¡oj 

flag dk cpiu mudh f”k{kk&nh{kk] O;ogkj ] mnkj LoHkko ] ohjrk] ns”k  dh vkt+knh ds fy, cukbZ xbZ 

;kstukvksa vkSj dk;ksaZa dk o.kZu fd;k x;k gSA dq¡oj flag  ds thou izlaxksa ds ek/;e ls ys[kd us muds 

O;fDrRo  dks izdkf”kr fd;k gS A 

 

ys[ku fo”ks’krk,¡& kM+h cksyh Hkk’kk dk iz;ksx gSA izHkko”kkyh ?kVukdze gS A 
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6- ikB&20 xhr % foIyo xk;u 

ys[kd@ dfo  & ckyd`’.k “kekZ uohu   

ikB:i & i| % dfork   

 

ikB lkj &foIyo xk;u tM+rk ds fo:n~~/k fodkl vkSj xfr”khyrk dh dfork gSA fodkl vkSj xfr”khyrk dks 

jksdus okyh izo`fRr ls la?kZ’k dj dfo u;k l`tu djuk pkgrk gSA blfy, dfo foIyo ds ek/;e ls ifjorZu 

dh fgyksj ykuk pkgrk gSA  

 

ys[ku fo”ks’krk,¡& dfork [kM+h cksyh fganh Hkk’kk esa fy[kh gSA rr~le “kCnksa dk iz;ksx gS A  Hkk’kk esa rqdcanh 

gS A 
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NEW HORIZON PUBLIC SCHOOL  

CLASS VII 

SUPPORT MATERIAL(TERM 2) 

(SESSION 2020-21) 

MATHEMATICS 

CHAPTER 3- DATA HANDLING 
 

Data 

Any raw information which we collect to know about it and to compare certain things is called Data. 

This information is in the form of facts and figures and is collected for some specific purpose. 

Organization of Data 

Before using any data, first, we need to organize it in a systematic manner so that it could be 

understood easily. Generally, data is organized in tabular form as it is easy to read and understand. 

 
 

1. Arithmetic Mean 
 

The mean is the average of the number of observations. To calculate mean we have to divide the sum 

of the values of the observations by the total number of observations. 

Range 

Arithmetic mean lies between the smallest and the largest observation. A range is a difference 

between the largest and the smallest observation. 

Range = Largest Observation – Smallest Observation 
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Mode 
 

For a different type of requirements different central tendencies are used. 
 

Mode tells us the number of observation which occurs more frequently. The observation which occurs 

most of the time is called the Mode of that group. 

Median 

The middle value of the given number of  the  observations  which  divides  it  into  exactly  two  

parts  is  called Median. 

To find the median, we have to arrange the data in ascending or descending order then find the 

middle value of the given number of observations that is the median of that group. 

a. If the number of observation is odd 
 

 
b. If the number of observation is even 

 

 
Probability 

 

Probability is the study of uncertainty The uncertainty of any doubtful situation is measured by means 

of Probability. 

This tells us the chance of happening some outcomes from the total possible outcomes. 
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CHAPTER 8- COMPARING 
QUANTITIES 

 

Ratios 
The ratio is used to compare two quantities. These quantities must have the same units. 
The ratio is represented by “:”, which is read as “to”. We can write it in the form of “fraction”. 
Equivalent Ratios 
The equivalent ratio is like the equivalent fractions so to find the equivalent ratio we need to 
write it in the form of a fraction. To find the equivalent ratio we need to multiply or divide the 
numerator and denominator with the same number 

Proportion 
Proportion shows the equality between two ratios. If two ratios are in proportion then these 
must be equal. 

Cost Price 

Cost price is the price at which you buy some product. It is written as CP. 

Selling Price 

Selling price is the price at which you sell something. It is written as SP. 

These are the factors which tell us that the sale of some product is profitable or not. 
 

CP < SP Profit Profit = SP – CP 

CP = SP No profit no loss - 

CP > SP Loss Loss = CP - SP 

Profit or loss percentage 
The profit and loss can be converted into a percentage. It is always calculated on the cost 
price. 
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CHAPTER 10- PRACTICAL 
GEOMETRY 

 

Line segment 
A line segment is a part of a line with two endpoints. 

 

A line perpendicular to a line segment  

 

Construction of triangles 

The construction of triangles is based on the rules of congruent triangles. A triangle can 
be drawn if- 

 Three sides are given (SSS criterion). 

 Two sides and an included angle are given (SAS criterion). 

 Two angles and an included side are given. (ASA criterion). 

 A hypotenuse and a side are given for right angle triangle (RHS criterion). 
 
 
 

Perimeter 

CHAPTER 11- PERIMETER AND AREA 

It refers to the length of the outline of the enclosed figure. 

Area 
It refers to the surface of the enclosed figure. Area and Perimeter of Square 

Square is a quadrilateral, with four equal sides. 

 Area = Side × Side 

Perimeter = 4 × Side   
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Parallelogram 

It is a simple quadrilateral with two pairs of parallel 

sides. Also denoted as ∥  gm 

 

Area of parallelogram = base × height 
 
 Circles 
It is a round, closed shape. 

The circumference of a Circle 

The circumference of a circle refers to the distance around the circle. 

 Radius: A straight line from the Circumference till the centre of the circle. 
 

 Diameter: It refers to the line from one point of the Circumference to the other point 
of the Circumference. 
 

Area of Circle 
Area of the circle = (Half of the circumference) × radius   = πr2 



 

 

CHAPTER 12- ALGEBRAIC EXPRESSIONS AND 
IDENTITIES 

 
 

Algebraic Expressions 
An Algebraic Expression is the combination of constant and variables. We use the 
operations like addition, subtraction etc to form an algebraic expression. 

Variable 

A variable does not have a fixed value .it can be varied. It is represented by letters like 
a, y, p m etc. 

Constant 

A constant has a fixed value. Any number without a variable is a constant. 

Terms of an Expression  

To form an expression we use constant and variables and separate them using the 

operations like addition, subtraction etc. these parts of expressions which we separate 

using operations are called Terms. 

In the above expression, there are three terms, 4x, - y and 7. 

Factors of a Term 

Every term is the product of its factors. As in the above expression, the term 4x is the 

product of 4 and x. So 4 and x are the factors of that term. 

. 
 

 

 

 



 

Parts of an Expression 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
Like and Unlike Terms 
Like Terms are the terms which have same algebraic factors. They must have the 
same variable with the same exponent. 
Unlike Terms are the terms which have different algebraic factors. 

 
 



 

 
 

CHAPTER 13- EXPONENTS AND 
POWER 

 

Some Important Points to Remember 
 (-1)odd number  = (-1) 
 (-1)even number  = (1) 

 a3b2 ≠ a2b3 
 a2b3 = b3a2 

 
Laws of 
Exponents am × 
an = am + n 

(am)n = amn 
 

a° = 1 
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CHAPTER 10- RESPIRATION IN LIVING ORGANISMS 

• All the living organisms are made up of small microscopic units called the cells. 

• These cells perform different functions in organisms such as digestion, 
respiration, transportation and excretion. Cells require energy to perform these 
functions. 

• The energy stored in the food gets released when the organisms respire or 
breathe. 

• Cellular respiration: It is the process of break down of food in the presence of 
oxygen inside the cells which results in the release of energy.  

• The oxygen that an organism breathes in reacts with the glucose (C6H12O6) 
present in the food and results in the release of carbon dioxide (CO2), water 
(H2O) and energy. 

 
Types of Respiration: 

1. Aerobic Respiration: Aerobic respiration takes place in the presence of 
oxygen. Carbon dioxide and water are the end products of aerobic respiration. 
Aerobic respiration happens in most of the organisms. 

Glucose (Presence of oxygen) → Carbon dioxide + Water + Energy 
2. Anaerobic Respiration: Anaerobic respiration takes place in the absence of 
oxygen. It usually happens in most of the microbes. Alcohol, carbon dioxide or 
lactic acid are formed at the end of anaerobic respiration. 

Glucose (absence of oxygen) → Alcohol + Carbon dioxide + Energy 
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Glucose (absence of oxygen) → Lactic acid + Energy 

• Organisms that can exist in the absence of air are called anaerobes. 

• Yeasts, a unicellular organism undergo anaerobic respiration and release ethanol 
and carbon dioxide as a byproduct. That is why they are used to make wine and 
beer. This is called as alcohol fermentation. 

• During heavy exercise, the muscles require more energy, but the supply of oxygen 
is not enough. Hence anaerobic respiration takes place in the muscles of humans. 

• As a result of partial breakdown of glucose in the absence of oxygen muscles 
produce lactic acid along with energy. 

• This lactic acid accumulates in the muscles and causes cramps. Hot water bath or 
massage give relief from cramps because it improves the blood circulation in the 
muscles. As a result, the oxygen reaches the cells and breaks down the lactic acid 
into carbon dioxide and water. 

Lactic acid → Carbon dioxide + Water 

Aerobic Respiration Anaerobic Respiration  

1. This kind of respiration takes 
place in the presence of oxygen.  

1. This type of respiration 
happens in the cells in the 
absence of oxygen. 

2. It leads to release of a 
high amount of energy in living 
organisms. 

2. It results in a low amount of 
energy.  

3. Human beings and many other 
animals undergo aerobic 
respiration.  

3. Yeast and sometimes human 
beings undergo anaerobic 
respiration.  

4. Carbon dioxide and water are 
also released in aerobic 
respiration. 

4. Animal muscle cells release 
lactic acid and Yeasts release 
ethanol and carbon dioxide in 
anaerobic respiration.  

Difference between Aerobic and Anaerobic respiration 

• Breathing: It is a process in which organisms, with the help of their respiratory 
organs, take in the oxygen-rich air present in the surroundings and release out 
air that contains high amount of carbon dioxide in it. Breathing occurs 
continuously in the organisms. 

• Inhalation is the process of taking the air that contains oxygen inside the body. 
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• Exhalation is a process of releasing out air that contains carbon dioxide out of 
the body. Inhalation and exhalation take place alternatively in the breathing 
process. 

• Breathing rate can be defined as the number of times a person breathes in a 
minute. 

• An average adult human being breathes 15 to 18 times in a minute. During 
exercising, the rate increases up to 25 times a minute. 

• During physical activity the food that is present in our body is converted into 
energy. Since all the food gets consumed in generating the energy, we start 
feeling hungry. Hence in order to gain more energy we need to eat more food. 

• Process of Breathing: The breathing is controlled by the movement of 
diaphragm. Diaphragm is a membrane which is between the chest and 
abdomen. The movement of diaphragm is controlled by a group of muscles 
called intercostal muscles. 

• The air present in the environment enter the nostrils which travels through the 
nasal cavity, then it moves through the trachea (windpipe) and reaches the 
lungs. 

•  During inhalation, the diaphragm moves down, the ribs move up and outward.   
This leads to the expansion inside the lungs. As a result, the air moves into the 
lungs.  

•  During exhalation, the diaphragm moves up to its original position, the ribs 
moves down and inward. This leads to contraction of the lungs. The reduce size 
of the chest cavity pushes air out of the lungs. 

 
 

Figure showing Mechanism of Breathing 
 
 
 

INHALATION EXHALATION 

AIR MOVES IN 
AIR MOVES OUT 

RIBS MOVES OUT 
RIBS MOVES IN 

DIAPHRAGM MOVES 

DOWN 
DIAPHRAGM 

MOVES UP 
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Gases Inhaled air Exhaled air 

Oxygen 21% Oxygen 16.4% Oxygen 

Carbon 
dioxide 

0.04% Carbon 
dioxide 

4.4% Carbon 
dioxide 

The percentage of Oxygen and Carbon dioxide in inhaled and exhaled air 
 

• Breathing in Fish: Fishes have a pair of gills. Gills are the projections of the 
skin. Gills are well supplied with blood vessels which help in the exchange 
of gases. They take oxygen dissolved in water through gills. 

• Breathing in Cockroach: Cockroach and other insects breathe through 
spiracles and tracheae. There is a network of hollow tubes running through 
the body of an insect. These hollow tubes are called trachea. Each trachea 
opens on the body surface in the form of very small pore called spiracles. 

• Breathing in Earthworm: Earthworms breathe through their skin. The skin 
of earthworm always remains moist, which helps in breathing. Frogs also 
have a slippery and moist skin that help in breathing. Frogs also contain 
lungs. 

• Breathing in Unicellular animals: Unicellular animals breathe through the 
cell membrane by the process of diffusion. 

• Breathing in Plants: Each plant part breathes through its external layer of 
cells. Leaves have numerous small pores called stomata for breathing. 
They allow exchange of gases in leaves. Roots breathe through root hairs. 
Roots take up oxygen trapped between air spaces in soil.  
 

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

CHAPTER 11- TRANSPORTATION IN ANIMALS AND PLANTS 
 

• All living organisms like plants and animals need food, oxygen and water to 
survive. These elements need to be delivered to different body parts so that they 
can function properly. Hence, all living organisms need a transport system in 
their bodies. 

• In humans, circulatory system that helps to transport of material. Wastes like 
carbon dioxide and urea are also removed from the body with the help of the 
circulatory system. 

• Circulatory system in humans consists of the heart, blood and blood vessels. 
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• Blood is a red colored fluid that flows in the blood vessels.  

• The blood acts as the medium of transportation of essential substances 
throughout our bodies such as oxygen and nutrients. Blood carries oxygen from 
the lungs and transports it to different cells of the body. 

• The blood also carries waste material to the kidneys which then filters the blood. 
The small intestine digests the food and absorbs its nutrients. These nutrients 
are provided to all the parts of the body through blood. 

• The blood protects the body from losing blood by forming a blood clot at the 
place of injury. 

• The blood contains a special substance that helps in regulating the temperature 
of the body. 

• Main components of blood are Blood Cells (Red Blood Cells and White Blood 
Cells), Platelets and Plasma 

• Plasma makes the liquid part of the blood. It makes the largest part around 55% 
of the blood. It is pale in color. 

• Red Blood Cells or Red Blood Corpuscles (RBC) are in the discs shaped. They 
contain red colored pigment called haemoglobin, which give blood its red color. 
Haemoglobin binds with oxygen to form oxyhaemoglobin and transport oxygen 
to all parts of the body.  

• White Blood Cells or White Blood Corpuscles (WBC) are irregular in shapes and 
are colorless. They engulf or destroy foreign particles and harmful microbes. 
Thus, WBCs help in fighting the diseases. WBCs make the immune system of the 
body. 

• Platelets are responsible for clotting or coagulation of blood. They release 
various substances to stop bleeding at the site of wound. This prevents excess 
loss of blood. Clotting of blood is a defense mechanism in the body. 

Circulatory 
System

Heart Blood
Blood

Vessels

Arteries Veins Capillaries
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• Blood Vessels are tube-like structures that help in the transportation of blood 
throughout our body. Our body contains three types of blood vessels based on 
the function that they perform: Arteries, Veins and Capillaries. 

Arteries Veins 

These blood vessels carry blood from 
the heart that contains oxygen into 
different parts of the body. 

These blood vessels carry blood that 
is rich in Carbon dioxide from the 
body organs to the heart. 

Arteries have thick walls as the blood 
pressure is quite high in these blood 
vessels. 

Veins do not have thick walls as the 
blood pressure is quite low in them. 

They are narrow so that the blood 
can flow quickly through them. 

They are slightly wider than the 
arteries. 

They do not contain valves as the 
blood in arteries always flows in the 
right direction due to the pumping of 
the heart. 

They contain valves that prevent 
blood from flowing in opposite 
direction. 

 

• The pulmonary artery is a special blood vessel that connects the heart to the 
lungs. It carries deoxygenated blood from the heart to the lungs. 

• The Pulmonary vein is a special blood vessel that connects the lungs and the 
heart. It carries oxygenated blood from the lungs to the heart.  

• Capillaries: These are the thin walled blood vessels that connect arteries and 
veins. The walls of capillaries are so thin that the diffusion of substances takes place 
very easily. 

• The continuous pumping of blood in the arteries results in their rhythmic 
throbbing which is called Pulse. 

• Pulse rate is defined as the number of pulse beats per minute. The normal 
pulse rate of human beings is 70 to 80 beats per minute. 

• The heart is a small muscular organ located in the chest cavity that pumps the 
blood in the blood vessels. Its lower part is a little tilted towards the left.  
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Human Heart 

• The human heart has four chambers, viz. the right auricle, the right ventricle, 
the left auricle and the left ventricle. The upper chambers are called auricle or 
atrium and the lower chambers are called ventricle. 

 
• The rhythmic contraction and relaxation of the heart is called a heartbeat. 

• Stethoscope is a device used by doctors to listen to the heart beat of a person. It 
is composed of a long rubber tube, two ear pieces and a diaphragm. 

• The process of removal of waste products produced in the cells of the living 
organisms is called Excretion. 
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Human Excretory System 

• The excretory system of humans consists of different organs: 
1. Kidneys – there are two bean shaped organs called Kidneys present in our body. 

They contain blood capillaries that filter out the unwanted substances from the 
blood in the form of urine. 

2. Urinary bladder – The urine produced by the Kidneys is stored in a bladder called 
urinary bladder. 

3. Ureters – There are two tube-like structures which connect the Kidneys and the 
urinary bladder together. They allow passage of urine from the kidney to the 
bladder. 

4. Urethra – There is a muscular tube through which the urine moves out of the 
body. 

• The major excretory product in humans is urea. The urine consists of toxic 
wastes (2.5%), urea (2.5%) and water (95%). An adult human being passes 1-1.8 
L of urine in 24 hours. 

• Fishes and aquatic animals excrete ammonia in the water. 

• Birds, Snakes and lizards excrete semi-solid, white colored uric acid. 

• Dialysis is the process of cleaning the blood of a person by removing toxic 
substances from it using dialysis machine, which functions as an artificial 
kidney. 

• The roots of the plants absorb the essential minerals and water from the soil. 
They hair like structures present on them. These hairs increase the surface area 
of the roots and hence allow more amount of absorption. 
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• Water and minerals are transported to other parts of the plant through special 
kind of tissues called vascular tissues. There are two vascular tissues present in 
the plants: Phloem and Xylem 

• Xylem is a vascular tissue that is responsible for transporting nutrients and 
water in the plants. The root cells absorb water and minerals and transport it to 
xylem.  

• Phloem is a vascular tissue that transports the food produced by the leaves to 
all parts of the plant.  

• The loss of water in plants takes place through the process of transpiration in 
which the water evaporates in the atmosphere through the stomata present on 
the leaves. 

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

 
CHAPTER 12- REPRODUCTION IN PLANTS 

 

• All living organisms have a characteristic that they can produce their own kind. 
This production of the offspring from the parents is called Reproduction. 

• Vegetative Parts are the parts of the plant that plays a major role in the life 
cycle of a plant such as preparation of food, transportation of food, water and 
nutrients etc. For Example, roots, stems and leaves. 

• Reproductive Parts are the parts of a plant that play a major role in the 
reproduction process in plants. For Example, flowers and fruits. 

• Reproduction in plants can be categorized into two types: Asexual and Sexual 
reproduction. 

• Asexual Reproduction – The new plants are produced without using the seeds. 
In this process, the leaves, stems and roots participate in reproduction. 

• Sexual Reproduction – The new plants are produced with the help of the seeds 
of a plant. In this process, the flowers of the plants participate in reproduction. 

ASEXUAL REPRODUCTION IN PLANTS 

• Vegetative Propagation is the type of reproduction that takes place with the 
help of the vegetative parts of the plant. Only one parent can produce the 
identical offspring in vegetative propagation. 

• Vegetative Propagation by Roots: Plants that have tuberous roots, roots which 
are used as a storage organ in plants participate in vegetative propagation. In 
order to grow new plants, these tuberous roots are sown in the soil. There are 
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buds present on the fruits that grow above the ground and a new plant is 
formed. Example: Sweet potato and dahlia. 

 
 Vegetative propagation by roots in Sweet Potato 

 

• Vegetative Propagation by Stem: 
1. Stem Tubers: Some plants have tuberous stems. These stem tubers store the 

nutrients and bear nodes. These notes bear buds that form the new plants. 
Example: Potato  

 
Vegetative propagation by stem in Potato 

2. Runners: Some plants grow along the ground and contain modified stems 
called Runners. These runners contain buds that can produce roots and stems. 
Example:  Strawberries 

 
Vegetative propagation by runners’ stems 

• Vegetative Propagation by Leaves 
• Some plants have leaves that contain buds that can develop into a new plant. 

Example: Bryophyllum 
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• Artificial means of Vegetative Propagation 
1. Cutting - It is a method in which a cutting from a plant is taken and planted. 

This cutting is a part of the stem or the branch of the plant. Example: Roses 
2. Grafting - Sometimes two plants are joined together so that both can provide 

the desired characteristics to the new plant. One plant remains rooted in the 
ground, which is called the Stock, and provides the essential nutrients and 
water while the other plants’ stem is attached to it, which results in the 
development of new plant. Example: Apples 

• Advantages of Vegetative Propagation 
I. The plants that are produced with vegetative propagation grow faster than 

those that are produced with sexual reproduction. 
II. The plants that reproduce with vegetative reproduction have fruits and flowers 

ahead of time. 
III. The plants that are produced have the same characteristics as that of their 

parents. 
• Budding: This method is used by unicellular plants like yeast, a fungus. The 

yeast cell produces a bud which gets its own nucleus. The bud develops to 
certain size and detaches from the mother cell to produce the new yeast. 

 
Budding in Yeast 

• Fragmentation: In some simple plants, the plant body is divided into smaller 
fragments. Each fragment then develops into a new plant. Example: Spirogyra. 
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Fragmentation in Algae 

•  Spore Formation: Special spore-bearing organs are present in some plants like 
fungi and algae. These are called sporangiophores. The sporangiophore bears 
spores. The spores germinate to develop a new plant. 

 
Spore Formation in Fungus 

SEXUAL REPRODUCTION IN PLANTS 
• The flowers of a plant are its reproductive organs that participate in the sexual 

reproduction process. 
• The male reproductive parts of a plant are called Stamen. 
• The female reproductive parts of a plant are called Pistil. 
• The stamen consists of Anther that has pollen grains. These pollen grains 

produce male gametes. 

 
Stamen 

• The pistil consists of three parts: 
1. Stigma: It is a sticky surface where pollen grains get attached. 
2. Style: It is a tube-like structure which connects the stigma and the ovary. 
3. Ovary: It contains eggs in which the female gametes or eggs are formed. 
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        Pistil 

• The male gametes reach the female gametes by the process of pollination. 

• The fusion of male and female gametes is called fertilization. Zygote is formed 
after fertilization. The zygote develops into an embryo and finally into a new 
individual. 

• The pollen grains have a tough covering which allows them to survive in different 
climatic conditions. 

• There are two types of pollination: 
1. Self-pollination/ Autogamy: When the pollen grains land on the stigma of 

the same flower. 
2. Cross-pollination/ Xenogamy: When the pollen grains land on the stigma of 

a different flower, whether of similar kind or different kind. 

• The ovary of the flowers grows and develops into a fruit. 

• The ovules develop and form the seeds of the fruits. 

• The embryo is enclosed inside the seeds. 

• The transportation of seeds from the parent plant to different places is called 
seed dispersal. 
 

DISTRIBUTION 
FACTORS 

TYPES OF SEED THAT PROPOGATE 

 
 

Wind 
 

Drumstick, maple (Winged seeds) 
Grasses (Light weight seeds) 

Aak (Hairy seeds) 
Sun flower (Hairy fruits) 

Water 
Coconut (seeds with spongy and fibrous coating so 

to float in water) 

Animals Spiny seed like Xanthium, Gokhru and Urena  
Explosion Castor, Balsom and Pea 

 
---------------------------------------------------------- 
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CHAPTER 13- MOTION AND TIME 
 

• When an object changes its position with time in respect to a stationary 
object it is said to be in motion. 

• Motion can be of different types: 
1. Linear or straight in which the object travels in a straight line. For example: 

Motion of a car along a straight line. 
2. Circular in which the object travels along a circular path. For example: 

Motion of car or any moving object along a curve line. 
3. Curvilinear in which the object moves along a curve. For example: Motion 

of cyclist along a circular park. 

• The distance travelled by an object in unit time is called its Speed. 

• Speed = Distance/Time 

• Speed may be divided into three types: Uniform speed, Non-Uniform Speed 
and Average Speed 

1. Uniform Speed - When the object travels a fixed distance in each unit of 
time, it is said to have a uniform speed. 

2. Non-uniform speed - When an object covers different distances in in each 
time unit, it is said to have a non-uniform speed. 

3. Average speed - The total distance travelled by an object divided by the 
total time taken by the object is called its average speed 

              Average Speed = Total Distance Covered/Total time taken 

• Periodic Motion or Oscillatory Motion: When an object repeats its motion 
after every fixed interval of time, the motion of the object is called periodic 
motion or oscillatory motion. 

• Example: Motion of a pendulum 

• Oscillation: The motion of pendulum starting from one extreme end to 
another extreme end and back to the first extreme end is called one 
oscillation. 

• Time Period: Time taken to complete one oscillation by the pendulum is 
called time period. 

• Unit of Time: Time is measured in second. 

• Unit of speed: Unit of speed is meter/second (m/s). 

• Speedometer: A device used to measure the speed of a vehicle is called 
speedometer. 

• Odometer: A device used to measure the distance covered by a vehicle. 
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• Distance time graph of a moving vehicle with a constant speed is a straight 
slanting line. 

• Speed-time graph for the same vehicle will be a straight line parallel to x-
axis. 

Shape of Graph  Interpretation  

Straight line 
The object has a uniform or constant 
speed 

Parallel to time-
axis 

It is a stationary object  

Curve shape The object has a non-uniform speed 

The shape of the distance-time graph 

 
Distance-time Graphs 

• The speed of the distance-time graph can be calculated by the Slope of a graph. 
The steeper the slope of the graph, the more is the speed of the object.  
For example, in the graph given below object A has a steeper slope. This means 
that object A is moving at a higher speed than object B.  

 
                                               Distance-time graph of two objects 
 

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



16/VII/SCIENCE  

 

CHAPTER 14- ELECTRIC CURRENT AND ITS EFFECT 
 

• The flow of electric charge is called electric current. In an electric circuit, 
the charge is often carried by moving electrons.  

• The SI unit of electric current is Ampere (A).  

• Electric Circuit is the path through which electric charge moves.  

 
SYMBOLS OF ELECTRIC CIRCUIT 

 

• Electric Cell is a device which produces electric charge because of some 
chemical reactions.  

• A battery is defined as a combination of two or more cells. In a battery, the 
negative terminal of one cell is connected to the positive terminal of the 
next cell and so on. 

• Closed Circuit: When the circuit is complete, it is called closed circuit. 
Current flows only in a closed circuit. 

• Open Circuit: When the circuit is incomplete, it is called open circuit. 
Current does not flow in an open circuit. 

• The electric circuit diagram consists of a key that acts as a switch for the 
circuit. 

 
• When an electric current pass through a wire the wire gets heated up. This 

is known as the heating effect of electric current. 
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• The heat that is produced in the wire depends factors like the material of the 
wire, the length of the wire, the thickness of the wire. 

• Many appliances work on the heating effect of electric current such as 
electric heater, electric iron, electric stove, geysers, electric coffee maker, 
toaster, hair dryer. 

• A heating appliance has a highly coiled wire or a metallic rod. This is called 
the element of the heating appliance.  

• The filament of bulb is made of tungsten. Tungsten has very high melting 
point and that is the reason it is used in electric bulb. 

• Argon gas is filled inside the bulb. It prevents the filament from catching fire. 

• An electric fuse is a device that is used to prevent the damage that can be 
caused by an excess of electric current. According to the heating effect of 
the electric current, a wire becomes hot as current is passed through it. 
However, if an excess of current is passed through a wire it can melt or break. 

• The electric fuse consists of a wire which is made up of a metal or an alloy 
which has a low melting point. 

• A miniature circuit breaker or MCB is generally used instead of fuses. 

• A fuse breaks due to excessive current so that the circuit opens, and the 
damage can be prevented. However, once a fuse breaks down it cannot be 
used again. 

• MCB is a switch which turns OFF on its own when a circuit overload. Once 
the problem the circuit is rectified, we can switch ON the MCB once again. 

• Compact Fluorescent Lamp (CFLs) do not work on the heating effect of 
electric current. 

• They do not have a filament inside them instead they contain two electrodes 
that produce light. These bulbs have a fluorescent coating inside them which 
makes the light brighter. 

• CFLs save energy as they do not produce heat along with the light. 

• ISI stands for Indian Standards Institute which standardizes all electrical 
appliances. If any appliance holds such a mark, it means that it is safe to use, 
it is a quality product and it will not lead to wastage of electricity. 

• Hans Christian Oersted (1777 – 1851) was the first to show that electric 
current also produces magnetic effect. When an electric current is passed 
through a wire it behaves like a magnet. This is called the magnetic effect of 
the electric current. 



18/VII/SCIENCE  

 

 
• Magnetic effect of electric current has been used in making powerful 

electromagnets. 

• Electromagnets are used in electric bells, toys, telecommunication 
equipment, cranes to separate magnetic materials from junk and to lift 
heavy objects. 

• Components of an electric bell 
1. A coil of wire wound over an iron piece that forms the Electromagnet. 
2. An iron strip which has a hammer attached to it which is joined to the wire 

coil. 
3. A contact screw through which is attached to the iron strip. 
4. A battery which connects the wire coil and the contact screw. 
5. A switch in the middle of the circuit. 

• Working of an electric bell 
I. When the switch of the Bell is ON, an electric current flow through the coil 

of wire which makes the iron piece attached to it act as an Electromagnet. 
II. As a result, the iron piece attracts the hammer towards itself. The hammer 

thus hits the bell and a sound is produced. 
III. As the hammer move towards the iron piece, it moves away from the contact 

screw which breaks down the circuit. 
IV. As the circuit breaks the wire coil stops receiving any current which makes 

the electromagnet lose its magnetic effect. 
V. As a result, the hammer falls back to its original position. 

VI. Then as the hammer falls back the iron strip again comes in contact with the 
contact screw and the circuit gets completed. 
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VII. This again turns the iron piece into an electromagnet and the whole process 
continues until the bell is switched OFF. This results in the continuous ringing 
of the bell. 

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

 
CHAPTER 15- LIGHT 

 

• Light is a radiation or a form of energy that our eyes can detect. Light 
enables us to view our surroundings.  

• Light travels from one place to another in a straight line. 

• Whenever light hits an object it is either absorbed or reflected back. 

• Reflection of light can be defined as the phenomenon of an object throws 
back the light that falls on it. Hence, the reflection of light changes its path. 

• A mirror is generally any shiny surface that can reflect back light. 

• A mirror that has a plane surface is called a Plane Mirror. 

• A mirror that is curved, it either bulges in or out, is called a Curved Mirror. 

• The image of an object can be defined as the impression of the object 
created by the light on the mirror. 

• The distance between the image and the mirror, and the object and the 
mirror always remain the same. 

• An image is said to be erect if the image is formed the same side up as that 
of the object 

• The image will be called Inverted if it is formed upside-down compared to 
the object. 

• The image formed by the mirror is always left-right inverted.  

• Spherical mirror has a sphere-like shape. There are two types of spherical 
mirrors: 

1. Concave Mirror - It is a spherical mirror whose reflecting surface is curved 
inwards. 

2. Convex Mirror - It is a spherical mirror whose reflecting surface is curved 
outwards. 

• Depending upon the surface of the reflecting object, the reflection of light 
can vary. 

1. Diffused Reflection or Irregular Reflection: When the light rays fall on the 
rough or irregular surface then the light rays are reflected back in different 
directions irregularly. This is called diffused or irregular reflection. 
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2. Regular Reflection: When the light rays fall on the smooth or regular surface 
then the light rays are reflected back in same direction. This is called regular 
reflection. 

• A mirror whose reflecting surface is the part of hollow sphere of a glass is 
known as a spherical mirror.  

• There are two types of spherical mirrors: 
1. Concave Mirror - It is a spherical mirror whose reflecting surface is curved 

inwards. 
2. Convex Mirror - It is a spherical mirror whose reflecting surface is curved 

outwards. 

Real Image Virtual Image 

The real image is formed when the light 
rays reflect and meet at the same point. 

A virtual image is formed when light rays 
reflect and diverge from the same point. 

It can be viewed on a screen. It cannot be viewed on the screen. 

It is always inverted. It is always erect. 

Formed by Concave mirror 
Formed by Convex, Concave and Plane 

Mirrors 

• The image formed by a concave mirror has the following properties: 
1. It can either be real or virtual. 
2. It can either be inverted or erect. 
3. It can have the same size as that of the object, a larger size that of the object 

or smaller size than that of the object. 

• The image formed by a convex mirror has the following properties: 
1. It is always virtual. 
2. It is always erect. 
3. It is smaller in size as that of the object. 

• Applications of Concave Mirrors: 
1. Satellite dishes use a concave mirror to gather all the signals and reflect 

them on a certain point. 
2. Dentists use a concave mirror to reflect light on a particular tooth. 
3. Shaving Mirrors are concave in shape. 
4. Headlights of a car have a concave mirror so that we can reflect back light 

straight on the path. 
5. Torches also use concave mirrors. 

• Applications of Convex Mirrors: 
1. The rear-view mirrors are convex mirrors as they provide a wider view of the 

road behind. 
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2. Security mirrors near an ATM are convex so that the user can detect easily 
if anyone else is watching from behind or not. 

• A lens is a part of a reflecting material like glass or plastic but curved from 
both sides. Lenses are unlike mirrors that have a reflecting surface only on 
one side. Depending upon its shape a lens can be categorized as: 

1. Convex Lens: A Convex Lens is curved outwards. It is thicker in the centre 
and narrows down at the edges. It merges the light rays passing through it at 
a certain point. Therefore, it is also called a Converging Lens. 

2. Concave Lens: A Concave Lens is curved inwards. It has wider edges and a 
thinner centre. It reflects back the light that travels through it in different 
directions. Therefore, it is also called a Diverging Lens. 

 
• Image formed by convex lens is real, inverted, large and appears close to 

the lens. 

• Image formed by concave lens is virtual, erect, small and appears far away. 

• A rainbow is a natural phenomenon in which the light rays of the sun are 
reflected and refracted by the water droplets present in the atmosphere. 

• A rainbow appears as an arc on the sky that contains a band of seven colors: 
Violet, Indigo, Blue, Green, Yellow, Orange, Red (VIBGYOR). 

• The white light of the sun contains seven colored lights in it that separate 
out due to refraction is called a Spectrum of Lights. 
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      Glass Prism 

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

CHAPTER 16- WATER: A PRECIOUS RESOURCE 
 

• Earth’s surface is covered with about 71% of water. However, all of that 
cannot be consumed by the living organisms. 

• 97% of the earth's water is saline that is present in the oceans and 3% of 
the earth's water is fresh that is present in ice caps, glaciers and 
underground. The fresh water can be obtained from underground, rivers 
and lakes. Only 1% of our freshwater is easily accessible, with much of it 
trapped in glaciers and snowfields. 

• Different forms of Water: 
1. Solid State - Water exists in the solid form as ice and snow on the earth. 
2. Liquid State - Water exist in the liquid state in rivers lakes, oceans and under 

the ground. 
3. Gaseous State - Water exists as water vapour in the atmosphere. 

• The water cycle is a natural process that describes the continuous movement 
of water on the surface or below the surface of earth. The water cycle 
maintains the balance of water on the earth.  

• Phases of water cycle: 
1. Evaporation: It is a process when the water from the earth’s surface gets 

converted into water vapour due to the heat of the sun. The water vapour 
then gets into the air. 

2. Condensation: The water vapour rises up in the atmosphere and get 
accumulated above, condenses and form water droplets. These droplets 
collect together and form clouds. 

3. Precipitation: When the volume of droplets increases in the atmosphere, it 
falls on the earth as rainfall also called as precipitation.  
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4. Collection of Water: As the water falls back on the earth, it travels along 
the surface and gets accumulated at different places like lakes, rivers, sea, 
oceans and under the ground.  

 

Water cycle 

• The water table is called the upper limit of the layer of water present beneath 
the earth.  

• The water that is present beneath the water table of a place is 
called Groundwater. 

• Infiltration: The process by which water accumulates into the ground by 
travelling through the soil pores is called infiltration. 

• Aquifer: The underground layer of rocks that contain water present between 
their cracks and empty spaces is called aquifer. 

• Groundwater is fresh water and can be used for various purposes such as 
consumption or drinking water, domestic chores, irrigation of crops, water 
services in public buildings and offices, firefighting, industrial purposes. 

• Depletion of water means scarcity of water which means that there is a lack of 
water. Water scarcity is the lack of sufficient available freshwater resources to 
meet water demand. If the water is not sufficiently replenished, then the level 
of water table will decrease. 

1. Increasing Population: 
➢ As the population of a region increases the demand of freshwater also rises 

sharply. This means more water is being required. 
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➢ Also, increasing population demands more space which leads to the 
construction of more houses, shops, industries, buildings and roads. 

➢ The number of places like parks, grounds or forests decreases. 
➢ All this reduces the possibility of rainwater getting into the soil particles 

because the concrete floors and roads to not allow seepage of water. 
➢ This means that an increased demand and usage of groundwater as 

compared to the replenishment of water tables. 
2. Increasing Industries: Every industry requires water in its production process. As 
a number of industries increases, more water is drawn from the ground. This result 
in depletion of the water table. 
3. Agricultural Activities: When there is no or low rainfall, farmers use groundwater 
to irrigate their land for agriculture. This depletes the water table. 
4. Deforestation: Plants and trees keep the soil bounded together and allow 
absorption of water in the soil. Uprooting them exposes the top layer of the soil 
which can get washed away easily. This affects the water table. 

• The distribution of water across the earth is not even due to different factors 
such as rainfall and climatic conditions. Some places have a high amount of water 
while others face scarcity of water. 

• The process of preventing rainwater from flowing away and storing it for 
different purposes such as replenishing groundwater levels, household chores 
or industrial purposes is called rainwater harvesting. 

• Drip Irrigation: It is an allocation technique used by farmers to water their fields. 
In this, water is allowed to slowly drip into the plants so that their water directly 
gets into the roots of the plants. This minimizes evaporation, saves water and 
allows the nutrients to reach the plants easily. Narrow tubes are used to make 
water reach the roots of the plants in drip irrigation. 

• Consequences of scarcity of water: 
1. The plants get dried if there is no water and hence, they can die. 
2. There is no water to conduct photosynthesis and hence they are not able to 

produce any food. 
3. They will not be able to grow upright because of scarce water. 
4. They will not get enough nutrients from the soil because of less or water. 
5. As a result, there will be no food, no oxygen and hence no life without the 

plants. 
---------------------------------------------------------- 
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CHAPTER 17- FORESTS - OUR LIFELINE 
 

• A forest is an area or a part of the land that is covered with trees and a 
wide variety of plants.  

• Forests form a complete ecosystem that includes various living organisms 
such as trees, shrubs, plants, microorganisms, wild animals and birds. 

• Forest also include non-living or abiotic factors such as sunlight, air, 
nutrients, water and rocks. 

• There are different herbs, shrubs, climbers, creepers, grasses and plants 
found in the forest along with trees. These plants serve various purposes for 
the environment as well as human beings. 

• The upper part or top of a tree is called its Crown. 

• In the forest different trees grow tall together and their branches appear as 
the roof of the forest as no sky is visible through these trees. This is 
called Canopy. 

• Stratification is defined as dividing a natural habitat into several layers 
depending upon the heights of plants or vegetation of that area. This allows 
minimization of competition among the animals and allows them to survive 
easily. The number of layers a forest has depends upon the climate, 
temperature, availability of light, type of soils and rainfall. 

• The trees of a forest are divided into following sections: 
1. The Forest Floor: It comprises of the shed leaves, stems, bark and the top 

layer of soil. 
2. The Herb Layer: It consists of plants without woody stem those grow above 

the ground such as grasses. They are usually less in number in the forests. 
3. The Shrub Layer: It consists of plants small to medium sizes. This layer 

requires the most sunlight. 
4. The Understory: It consists of plants that grow above the forest floor but 

lower than the canopy. They require less amount of light in order to grow. 
5. The Canopy: It consists of the tree crowns. It is always exposed to sunlight. 
6. The Emergent Layer: It consists of the topmost layer of trees. It is generally 

found in tropical forests. 
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• Forests also support different food chains because of a complex biodiversity 

in the forests. Different organisms present on the earth are dependent on 
each other. For example, herbivores feed on the plants and carnivores 
depend upon the herbivores. This chain of organisms being dependent on 
each other for their food is called a Food Chain. 

                      
             Food chain 

• Humus is a dark coloured substance found in the soil. It is made from dead 
and decaying organisms. The microorganisms live upon the decaying matter 
and convert it to humus. 

• Decomposers are the animals that feed on dead and decaying plants and 
animals and convert them into humus. 
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• Recycling of nutrients: The nutrients present in the soil are used by plants, 
insects and microorganisms. When they die, their remains are turned into 
organic matter by the decomposers. This keeps the soil fertile in the forests 
and recycles the nutrients. 

• Forests are called green lungs as they take up carbon dioxide and release 
oxygen and maintains a balance of Oxygen and Carbon dioxide in the 
atmosphere in forests. 

• Forests are called dynamic living entity because of the following reasons: 
➢ All the organisms whether they are plants or animals depend on each other 

and help each other to survive in the forest. 
➢ The decaying matter of dead animals, plants and their excreta enable the 

growth of more plants by providing them with adequate nutrients to grow. 
➢ The decomposers decay the dead matter in the forest and support the 

growth of plants. Hence forests are called Dynamic Living Entity. 

• The roots of the plants bind the soil and prevent heavy rainfall and wind from 
carrying away the top layer of soil. Hence, forests also prevent soil erosion. 

• The forests absorb loud sounds of the vehicles on the highways nearby and 
hence prevent noise pollution in the areas around the forest. 

• The process of planting trees in unproductive areas and thereby increasing 
the forest land on earth is called Afforestation. It helps in improving the 
environment of the Earth.  

• Demolishing the forest on a large scale is called Deforestation. This will lead 
to climate change, increase in the content of carbon dioxide, floods, 
disturbed water cycle, pollution. 

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

 
CHAPTER 18- WASTEWATER STORY 

 

• Water pollution is the contamination of water which results in a change in 
its physical, biological and chemical properties and makes it unsafe for 
drinking or usage of other purposes.  

• The substances that cause water pollution are called Water Pollutants. The 
pollution of water can lead to serious effects such as diseases, an effect on 
the ecosystem of a region, and loss of aquatic life. 
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• Types of Water Pollutants: 
1. Sewage: A massive amount of wastewater or sewage is dumped into water 

bodies such as rivers and seas which pollutes their freshwater and makes it 
inappropriate for any kind of consumption due to the rise of several bacteria 
and other microorganisms. It affects the aquatic life of the water body and 
also leads to severe diseases like cholera, diarrhoea and typhoid. 

2. Industrial Chemical Wastes: Harmful chemicals such as lead and mercury are 
dumped by industries into the water bodies directly which contaminate the 
water. 

3. Agricultural Effluents: Fertilizers, pesticides, insecticides and farm wastes 
are often washed off by the rain to the water bodies and contaminate the 
water. 

4. Oil Spills: Oil spills often occur due to accidents and leakages of oil in the sea 
which leads to loss of aquatic life. 

5. Thermal Wastes: Thermal industries spill warm water in the water bodies 
which decreases its oxygen content. It also leads to a rise in temperature of 
water which is not suitable for aquatic animals. 

6. Suspended Solids: They come from soil erosion, untreated sewage and 
mining. These suspended pollutants block the sunlight from reaching the 
aquatic plants and animals. 

• The water that has been used and is not fit for usage again is 
called Wastewater. It is dirty water from the laundry, toilets, sinks and 
drains.  

• Sewage Treatment is the process by which the pollutants from the water 
are removed before the water reaches a water body or before it is used 
again. 

• Wastewater from houses, offices, Industries, hospitals and other sources is 
called sewage. These impurities present in the sewage are 
called contaminants as they contaminate the water.  

• Sewers are large and small pipes that are installed in buildings to carry 
sewage water. 

• Sewerage is a network or transport system consisting of sewers. 
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• Wastewater Treatment Plant or Sewage Treatment Plant are large plants 
where wastewater is cleaned before being sent to the nearest water bodies 
or being reused. The sewage treatment involves physical, chemical and 
biological processes to remove impurities from the wastewater. 

Physical process: 
1. Filtration: The wastewater is passed through bar screen. Large objects like 

rags, sticks, plastic bags, cans, etc. are removed in this process. 
2. Grit and Sand Removal: The wastewater is slowly passed through the grit 

and sand removal tank. Grit, sand and pebbles settle down at the bottom. 
3. Sedimentation: Water is then sent to the sedimentation tank. Solids like 

faeces settle at the bottom. A scraper removes the faeces from the water. 
The impurity thus collected is called sludge which is sent to the sludge 
tank. The sludge can be used to produce biogas or to produce manure. A 
skimmer removes the floatable impurities. Now the water is called 
clarified water.  

Biological process: 
4. Aeration: Air is pumped into clarified water so that bacteria can 

proliferate. Aerobic bacteria consume the human waste. It leaves food 
waste, soap and other unwanted materials in the water. The microbes 
settle down at the bottom after several hours. Water is then removed 
from the top. This water is fit for irrigation and can be used for that 
purpose. 

Chemical process: 
5. Chlorination: Water purified through aeration is not fit for human 

consumption. It needs to be treated with chlorine. For this bleaching 
powder is added to the water. The chlorine kills remaining germs left in 
the water. After chlorination, the water is fit for drinking. 
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Wastewater Treatment Plant 

• Eucalyptus plants can absorb the water at a faster rate and then they 
release pure water vapour. They act as a natural water purifier. It is 
advised to plant Eucalyptus trees along the sewage ponds. 

• Sanitation refers to the health conditions of people related to the disposal 
of sewage, human excreta and provision of clean drinking water. 

• Improper sanitation can give rise to different diseases that arise from 
contaminated water such as typhoid, dysentery, hepatitis, polio, cholera 
and meningitis. 

• Septic Tanks: A septic tank is often installed under the ground in houses 
or buildings such as hospitals. It allows decomposition of sewage from 
home through the action of anaerobic bacteria. 

• Chemical Toilets: A chemical toilet has a separate compartment that 
treats human waste with chemicals and decreases their odour. 

• Composting Toilets: A composting toilet treats human waste with 
biological processes. The aerobic bacteria are present in a storage tank 
that act upon the waste and turn it into compost. 

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


































