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TOPIC - 01 

RATIONAL AND IRRATIONAL 

NUMBERS 
 

Rational and Irrational Numbers  

(¯Ö×¸ü´ÖêµÖ ¾Ö †¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ) 
 
1.1 Introduction: 

 

We are familiar with natural numbers, Whole numbers, 

Integers and Rational numbers. 

 

Natural numbers – 1,2,3,4,…….. 

Whole numbers – 0,1,2,3,4,………. 

Integers – ……,-4,-3,-2,-1,0,1,2,3,….. 

Rational numbers –  
−25

3
,

10

−7
, −4, 0, 3, 8,

32

3
,

67

5
, etc. 

Rational numbers: The numbers of the form 
m

n
 are 

called rational numbers.  

Here, m and n are integers but n is not zero. We have 

also seen that there are infinite rational numbers 

between any two rational numbers. 

 
†Ö¯ÖÞÖ Natural number (®ÖîÃÖÙÝÖÛú ÃÖÓÜµÖÖ) ÃÖ´ÖæÆü, Whole 

number (¯ÖãÞÖÔ ÃÖÓÜµÖÖ) ÃÖ´ÖæÆü, Integers (¯ÖæÞÖÖÕÛú ÃÖÓÜµÖÖ) ÃÖ´ÖæÆü †Ö×ÞÖ 
Rational number (¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ) ÃÖ´ÖæÆü µÖÖÓ“Öß †ÖêôûÜÖ Ûú¹ý®Ö 
‘ÖêŸÖ»Öß.  
1) Natural numbers (®ÖîÃÖÙÝÖÛú ÃÖÓÜµÖÖ ÃÖ´ÖæÆü)-1, 2, 3, 4, . .. 
2) Whole numbers (¯ÖæÞÖÔ ÃÖÓÜµÖÖ ÃÖ´ÖæÆ)ü-0,1,2,3,4, . .. 

3) Integers (¯ÖæÞÖÖÕÛú ÃÖÓÜµÖÖ ÃÖ´ÖæÆ) -                                   
. . . , −4, −3, −2, −1, 0, 1, 2, 3, . ..    
4) Rational numbers (¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ ÃÖ´ÖæÆ)ü- 
−25

3
,

10

−7
, −4, 0, 3, 8,

32

3
,

67

5
 ‡ŸµÖÖ¤üß 

¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ ÃÖ´ÖæÆü:  
m

n
 µÖÖ ºþ¯ÖÖŸÖß»Ö ÃÖÓÜµÖÖÓ®ÖÖ ¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ ´ÆüÞÖŸÖÖŸÖ. µÖê£Öê m ¾Ö n Æêü 

¯ÖæÞÖÖÕÛú †ÃÖŸÖÖŸÖ ¯Ö¸üÓŸÖã n ÆüÖ ¿Öæ®µÖ ®ÖÃÖŸÖÖê. 
¤üÖê®Ö ¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖÓ“µÖÖ ¤ü¸ü´µÖÖ®Ö infinite (†ÃÖÓÜµÖ) ¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ 
†ÃÖŸÖÖŸÖ, Æêü †Ö¯ÖÞÖ ¯ÖÖ×Æü»Öê †ÖÆêü. 
 

 

1.2 To show rational numbers on a number line 

Let us see how to show 
7

3
, 2,

−2

3
 on a number line. 

 

Let us draw a number line. 

 

 
We can show the number 2 on a number line. 

 
7

3
= 7 ×

1

3
, therefore each unit on the right side of zero is 

to be divided in three equal parts. The seventh point 

from zero shows
7

3
; or

7

3
= 2 +

1

3
, hence the point at

1

3
 rd 

distance of unit after 2 shows 
7

3
. 

To show 
−2

3
 on the number line, first we show

2

3
on it. The 

number to the left of 0 at the same distance will show 

the number
−2

3
. 

 
ÃÖÓÜµÖÖ ȩ̂üÂÖê¾Ö ü̧ ¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ ¤üÖÜÖ¾ÖÞÖê (To Show rational 
numbers on a number line) 
7

3
, 2,

−2

3
  µÖÖ ÃÖÓÜµÖÖ ÃÖÓÜµÖÖ¸êüÂÖê¾Ö¸ü Ûú¿ÖÖ ¤üÖÜÖ¾ÖÖµÖ“µÖÖ Æêü ¯ÖÖÆæü. 

¯ÖÏ£Ö´Ö ‹Ûú number lins (ÃÖÓÜµÖÖ¸êüÂÖÖ) draw (ÛúÖœæü).  
1) 2Æüß ¯Ö×¸ü´ÖêµÖ ÃÖÓÜµÖÖ ¯ÖæÞÖÖÕÛúÆüß †ÖÆêü. ŸÖß ÃÖÓÜµÖÖ¸êüÂÖê¾Ö¸ü ¤üÖÜÖ¾Öæ. 

2) 7

3
= 7 ×

1

3
, ´ÆüÞÖæ®Ö ¿Öæ®µÖÖ“µÖÖ ˆ•Ö¾ÖßÛú›üß»Ö each unit (¯ÖÏŸµÖêÛú 

‹ÛúÛúÖ“Öê) ŸÖß®Ö equal (ÃÖ´ÖÖ®Ö) divided (³ÖÖÝÖ) Ûú¹ý. ¿Öæ®µÖÖ¯ÖÖÃÖæ®Ö“ÖÖ 

ÃÖÖŸÖ¾ÖÖ Ø²Ö¤æü 7

3
 Æüß ÃÖÓÜµÖÖ ¤üÖÜÖ¾Öê»Ö; ØÛú¾ÖÖ 7

3
= 2 +

1

3
 ´ÆüÞÖæ®Ö 2  µÖÖ 

ÃÖÓÜµÖê“ÖÖ ¯Öãœüß»Ö 1

3
 ‹ÛúÛú distance (†ÓŸÖ¸üÖ¾Ö¸üß»Ö) Ø²Ö¤æü 7

3
Æüß ÃÖÓÜµÖÖ 

¤üÖÜÖ¾Öê»Ö. 

ÃÖÓÜµÖÖ ȩ̂üÂÖê¾Ö¸ü −
2

3
 Æüß ÃÖÓÜµÖÖ ¤üÖÜÖ¾ÖÞµÖÖÃÖÖšüß, †Ö¬Öß 2

3
Æüß ÃÖÓÜµÖÖ ¤üÖÜÖ¾Öæ®Ö 

0  “µÖÖ ›üÖ¾µÖÖ ²ÖÖ•Öæ»ÖÖ same (ŸÖê¾Öœü¶Ö“Ö) †ÓŸÖ¸üÖ¾Ö¸ü −
2

3
 Æüß ÃÖÓÜµÖÖ 

¤üÖÜÖ¾ÖŸÖÖ µÖê‡Ô»Ö. 
 

Practice set - 1.1 

 

1) Show the following numbers on a number line. 

Draw a separate number line for each example: 

 

i) 
𝟑

𝟐
,

𝟓

𝟐
, −

𝟑

𝟐
. 
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Parallel lines and Transversal (ÃÖ´ÖÖÓŸÖ¸ü ¸êüÂÖÖ ¾Ö ”êû×¤üÛúÖ) 
 
2.1 Introduction: 

 
The lines in the same plane which do not intersect each 

other are called parallel lines. 

‘Line l and line m are parallel lines,’ is written as ‘line l || 

line m . 

 

 

 

 

 

 

Same plane (‹Ûú“Ö ¯ÖÎŸÖ»Ö) ´Ö¬µÖê †ÃÖÞÖÖ·µÖÖ †Ö×ÞÖ ‹Ûú´ÖêÛúÖÓ®ÖÖ ®Ö 
intersect (”êû¤üÞÖê) Ûú¸üÞÖÖ·µÖÖ ¸êüÂÖÖÓ®ÖÖ parallel line (ÃÖ´ÖÖÓŸÖ¸ü ¸êüÂÖÖ) 
´ÆüÞÖŸÖÖŸÖ.  
¸êüÂÖÖ l ¾Ö ȩ̂üÂÖÖ m µÖÖ ÃÖ´ÖÖÓŸÖ¸ü ¸êüÂÖÖ †ÖÆêüŸÖ, Æêü ¸êüÂÖÖ l || ¸êüÂÖÖ m †ÃÖê 
×»Ö×ÆüŸÖÖŸÖ. 
 

2.2 Transversal 

 

In the adjoining figure, line l intersects line m and line n 

in two distinct points. line l is a transversal of line m 

and line n.  

 

 

 

 

 

 

 

 

 

If a line intersects given two lines in two distinct 

points then that line is called a transversal of those 

two lines. 

 

Transversal (”êû×¤üÛúÖ) - 
¾Ö¸üß»Ö †ÖÛéúŸÖßŸÖ ¸êüÂÖÖ m ¾Ö ¸êüÂÖÖ n µÖÖÓ®ÖÖ ¸êüÂÖÖ l Æüß †®ÖãÛÎú´Öê ×²ÖÓ¤üæ A ¾Ö 
×²ÖÓ¤üæ B µÖÖ ¤üÖê®Ö distinct point (×³Ö®®Ö ×²ÖÓ¤üæ) ´Ö¬µÖê intersects 
(”êû¤üÞÖê)Ûú¸üŸÖê. ȩ̂üÂÖÖ m ¾Ö ȩ̂üÂÖÖ n µÖÖÓ“Öß ¸êüÂÖÖ l Æüß transversal (”êû×¤üÛúÖ) 
†ÖÆêü. 

•Ö ü̧ ‹ÜÖÖ¤üß line ( ȩ̂üÂÖÖ) ×¤ü»Öê»µÖÖ ¤üÖê®Ö ¸êüÂÖÖÓ®ÖÖ two distinct point 

(¤üÖê®Ö ×³Ö®®Ö ×²ÖÓ¤æÓüæ) ´Ö¬µÖê ”êû¤üŸÖ †ÃÖê»Ö, ŸÖ¸ü ŸµÖÖ ¸êüÂÖê»ÖÖ ŸµÖÖ ¤üÖê®Ö ȩ̂üÂÖÖÓ“Öß 
transversal (”êû×¤üÛúÖ) ´ÆüÞÖŸÖÖŸÖ. 
 

2.3 Angles made by a transversal 

 

 

 

 

 

 

 

 

 

 

In the adjoining figure, due to the transversal, there are 

two distinct points of intersection namely M and N. At 

each of these points, four angles are formed. Hence 

there are 8 angles in all. Each of these angles has one 

arm on the transversal and the other is on one of the 

given lines. These angles are grouped in different pairs 

of angles. Let's study the pairs given in figure. 

 

Angles made by a transversal (”êû×¤üÛêú´Öãôêû ÆüÖêÞÖÖ ȩ̂ü ÛúÖê®Ö): 
ÃÖÖê²ÖŸÖ“µÖÖ †ÖÛéúŸÖßŸÖ ”êû×¤üÛêú´Öãôêû two distinct point (¤üÖê®Ö ×³Ö®®Ö ×²ÖÓ¤üæ) 
”êû¤ü®Ö×²ÖÓ¤üæ M •Ö¾Öôû  “ÖÖ¸ü †Ö×ÞÖ ”êû¤ü®Ö ×²ÖÓ¤üæ N •Ö¾Öôû “ÖÖ¸ü †ÃÖê ‹ÛúæÞÖ 
8ü ÛúÖê®Ö —ÖÖ»Öê»Öê ×¤üÃÖŸÖÖŸÖ. †Öšü Æüß ÛúÖê®ÖÖÓ¯ÖîÛúß ¯ÖÎŸµÖêÛú angles (ÛúÖê®Ö) 
“Öß ‹Ûú arm (³Öã•ÖÖ) ”êû×¤üÛêú¾Ö¸ü †ÖÆêü ¾Ö ¤üãÃÖ¸üß ³Öã•ÖÖ ¤üÖê®Ö¯ÖîÛúß ‹ÛúÖ line 
(¸êüÂÖÖ) ¾Ö¸ü †ÖÆêü µÖÖ“ÖÖ ˆ¯ÖµÖÖêÝÖ Ûúºþ®Ö ÛúÖê®ÖÖÓ“µÖÖ •ÖÖê›ü¶Ö šü¸ü¾Ö»µÖÖ †ÖÆêüŸÖ. 
ŸµÖÖ •ÖÖê›ü¶ÖÓ“ÖÖ study (†³µÖÖÃÖ) ÛúºþµÖÖ. 
 

Practice Set - 1.4 

 

1) The number √𝟐 is shown on a number line. Steps 

are given to show √𝟑 on the number line using √𝟐. 

Fill in the boxes properly and complete the activity. 

 

Activity: 

i) The point Q on the number line shows the number√2. 

ii) A line (l) perpendicular to the number lineis drawn 

through the point Q.  

Point R is at the unit distance from Q on the line l. 

iii) By drawing seg OR, a right angled ∆ ORQ is obtained. 
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iv) l(OQ) = √2, l(QR) = 1 

By ‘Pythagoras’ theorem, 

[l(OR)]2 = [l(OQ)]2 + [l(OR)]2 

= √2
2

+ 1
2

 

= 2 + 1 = 3  

∴   l(OR) = √3  

Draw an arc with centre O and radius OR. 

Let it intersect the number line at the point C. The point 

C shows the number√3. 

 

×¾ÖªÖ£Öá ×´Ö¡ÖÖÓ®ÖÖê √3 ÃÖÓÜµÖÖ¸êüÂÖê¾Ö¸ü ¤üÖÜÖ¾ÖÞµÖÖÃÖÖšüß †ÖÛúéŸÖß´Ö¬µÖê Ø²Ö¤æü Q 

“µÖÖ ×šüÛúÖÞÖß  √2 †ÖÆêü Æêü ×¤üÃÖŸÖê, ŸÖ¸ü Ø²Ö¤æü Q ¯ÖÖÃÖæ®Ö 1 unit “ÖÖ ‹Ûú 
»ÖÓ²Ö ÛúÖœü»ÖÖ ŸµÖÖ ¸êüÂÖê»ÖÖ l †ÃÖê ®ÖÖ¾Ö ×¤ü»Öê ¾Ö ŸµÖÖ 1 unit †ÓŸÖ¸üÖ¾Ö¸ü Ø²Ö¤æü 
R †ÃÖê ®ÖÖ¾Ö ×¤ü»Öê, Ø²Ö¤æü O ¾Ö R •ÖÖê›ü»Öê. µÖê£Öê l(OQ)  = √2  ¾Ö 
l(QR)  = 1 †ÖÆêü ŸÖ¸ü ¯ÖÖµÖ£ÖÖÝÖÖȩ̂ üÃÖ“µÖÖ ¯ÖÏ´ÖêµÖÖ¾Öºþ®Ö ÛúÞÖÔ OR “Öß »ÖÖÓ²Öß 
ÛúÖœü»Öß ¾Ö ŸÖß √3 †Ö»Öß. OR ‹¾Öœêü †ÓŸÖ¸ü ‘Öê‰ú®Ö R µÖÖ Ø²Ö¤æü¯ÖÖÃÖæ®Ö ‹Ûú 
“ÖÖ±ú ÃÖÓÜµÖê ȩ̂üÂÖê¾Ö¸ü ´ÖÖ¸ü»ÖÖ ŸÖ¸ü ÃÖÓÜµÖÖ ȩ̂üÂÖê¾Ö¸ü †Ö¯Ö»µÖÖ»ÖÖ √3  “Öê Ã£ÖÖ®Ö 
×´Öôêû»Ö. 
 

2) Show the number √𝟓 on the number line.  

 

Ans: Draw a number line l. 

Take OP = 2 units. 

Draw a line m ⊥ line l through the point P. 

 

 

 

 

 

 

 

 

Take a point Q on line m such that PQ = 1 unit. 

In right angled ∆OPQ, by Pythagoras'theorem, 

[l(OQ)]2 = [l(OP)]2 + [l(PQ)]2 

= (2)2 − (1)2 = 4 + 1 = 5        

∴   l(OQ) = √5. 

With centre O and OQ as radius, draw an arc 

intersecting line l in the point R. 

OR = √5 on the number line l. 

The point R represents the number√5. 

 

3) Show the number √𝟕 on the number line. 

 

Ans: Draw a number line l. 

Show the number √5 on this number line. Let the point 

R represent the number √5. 

 

 

 

 

 

 

 

 

Draw seg RS⊥ line l. Take RS = 1 unit. With centre O 

and radius OS draw an arc intersecting line l at the 

point T. Point T will represent the number √6. Draw seg 

TU⊥line l. Take TU = 1 unit. With centre O and radius 

OU draw an arc intersecting line l at the point V. This 

point V will represent the number √7. 

 

†¿ÖÖ¯ÖÏÛúÖ ȩ̂ü †Ö¯ÖÞÖ Irrational numbers ÃÖÓÜµÖÖ ȩ̂üÂÖê¾Ö¸ü ¤üÖÜÖ¾Öæ ¿ÖÛúŸÖÖê. 
Æüß ¤üÖÜÖ¾ÖÞµÖÖ“Öß Process, £ÖÖê›üß ×Ûú“ÖÛú™ü †ÖÆêü, ¯Ö¸ÓüŸÖæ Practice Ûêú»Öß 
Ûúß, ŸÖã´ÆüÖ»ÖÖ ÃÖ¾ÖÔ ÃÖ´Ö•Öã®Ö •ÖÖ‡Ô»Ö.  
 
3 - MARKS QUESTIONS  

 

1) Observe the figure and write the following pair of 

angles  
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1) Corresponding angles  

2) Interior alternate angles 

3) Interior angles  

 

2) In the figure, line p ‖ line q and line r is the 

transversal. Find the values of ∠ 𝐚. ∠ 𝐛 𝐚𝐧𝐝 ∠ 𝐜. 

 

 

 
 
 
 
 
 

 

 

3)  Draw a line l. Take a point A outside it. Using set 

square, draw line p parallel to line l passing through A.  

4)  Draw a line m. Draw a line l which is parallel to line 

m at a distance of 5.5 cm from it. 

5) Draw a line l. How many lines can be drawn parallel 

to line l at a distance of 4.2 cm from it?  

Using set square, draw the lines.  

 

4 - MARK QUESTIONS  

 

1) In the figure, line AC is parallel to line DF and line 

GH is the transversal if ∠ 𝐆𝐁𝐂 = 𝟓𝟓°  then find the 

measures of the remaining angles.  

 

 

 

 

 

 

 

 

 

2) In the figure, line l ‖ line n ‖ line m. Through P, 

line n is drawn parallel to lines l and m. If ∠ 𝐒𝐐𝐏 =

𝟏𝟐𝟎°, ∠ 𝐖𝐑𝐏 = 𝟏𝟓𝟎° and   ∠ 𝐐𝐏𝐑 = 𝐱°  then find x.  

 

 

 

 

 

 

 

 

 

 

ANSWERS 

 

1- MARK QUESTIONS  

1) A               2) C           3) B           4) A           5) D 

 

2 - MARKS QUESTIONS  

1)   i) ∠ h             ii) ∠ e               iii) ∠ a             iv) ∠ g 

2)   2) 15          3)   50    4)   ∠ SYZ = 70°, ∠ ZYQ = 110° 

 

3 - MARKS QUESTIONS  

1) Corresponding angles: 

∠ a  and ∠ m, ∠ q and ∠ s, ∠ p and ∠ n, ∠ r and ∠ t.                                                  

Interior alternative angles:  ∠ p and ∠ s, ∠ r and ∠ m.       

Interior angles: 

∠ p and ∠ m, ∠ r and ∠ s.    

2)  m∠ a = 120°, m∠ b = 60°, m∠ c = 60° 

5)  Two lines can be drawn 

                                             

4 - MARKS QUESTIONS  

1) ∠ GBA = 125°, ∠ ABE = 55°, 

∠ EBC = 125°, ∠ BEF = 55°,  

∠ DEB = 125°, ∠ DEH = 55°,  

∠ HEF = 125°  

2) x = 90°. 
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Example for Practice - 

HOME WORK 
 

1 - MARK QUESTIONS  

 

Q.1 Choose the correct alternative answer for each 

of the following questions:  

 

1) What is the value of x, if 𝟒𝐱 = 𝟔𝟒? 

A) 6            B) 3             C) 2               D)1  

 

2) What is the simplification of  (−𝟏)𝟒 × (−𝟏)−𝟒 ? 

A) 0           B) −1           C) 1               D) (−1)−16 

 

3) The simplified form of  (−𝟏)𝟑 × (−𝟏)𝟔 𝐢𝐬 … … … 

A) 0          B) −1            C) 1                D) (−1)18  

 

4) [(
𝟑

𝟕
)

−𝟑
]

𝟒

= ? 

A) (
3

7
)

−7
               B) (

3

7
)

1
             C) (

7

3
)

−12
         D) (

7

3
)

12
                                                 

 

5) √
𝟕𝟐𝟗

𝟏𝟕𝟐𝟖

𝟑
=? 

A) 
243

576
                     B) 

81

192
                C) 

27

64
                   D) 

3

4
 

 

Q.2) Express the following numbers in index form: 

1) Seventh root of 7  

2) Square root of cube of 4 

3) Sixth root of 11.  

 

Q.3) Write in the form ‘nth root of a’ (or write the 

meaning of): 

1) (27)
1

3                          2) (49)
1

7                        3) (10)
1

10. 

 

2 - MARKS QUESTIONS  

 

Q.1) Find the cube root of the following numbers: 

1) 512           2) −1728          3) 42875         4) −13824. 

 

3 - MARKS QUESTIONS  

 

Q.1) Express two meaning of the following 

numbers: 

[First is solved for you.] 

1) (27)
4

7: 4th power of 7th root of 27. 7th root of 4th 

power of 27.  

2) (216)
3

4        3) (64)
2

3.        

 

Q. 2) Simplify:  

 

1)  √
4096

5832

3
                   2)   √

9261

13824

3
          

 

Q. 3) Simplify:  

 

1) [(
3

2
)

−2
− (

1

3
)

2
] × (

5

3
)

−2
                  2) √13.824

3
. 

 

ANSWERS 

 

1 - MARK QUESTIONS  

 

Q. 1)    1) B           2) C            3) B              4) D          5) D   

Q. 2)    1) 7
1

7         2) (4
1

2)3       4) 11
1

6        

 

Q. 3)    1) Cube root of 27         2) 7th root of 49  

        3) 10th root of 10   

 

2 - MARKS QUESTIONS  

   

Q. 1)   1) 8         2) −12               3) 35           4) −24  

 

3 - MARKS QUESTIONS  

 

Q. 1)  2) Cube of 4th root 216; 4th root of cube of 216  

 

3) Square of cube root of 64; Cube root of square of                   

64 

Q. 2)    1) 
8

9
       2) 

7

8
       

Q. 3)    1) 
3

25
     2) 2.4. 

 

 

 

 

 

 

 

 

BEST WISHES … 

DNYANADA PUBLICATIONS 
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TOPIC – 05 

EXPANSION FORMULAE 
 

Expansion Formulae (×¾ÖÃŸÖÖ ü̧ ÃÖã¡Öê) 
 
5.1 Introduction: 

 
We have studied the following expansion formulae 

in previous standard. 

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

ii) (a − b)2 = a2 − 2ab + b2, 

iii) (a + b)(a − b) = a2 − b2 

 

Use the above formulae to fill proper terms in the 

following boxes. 

i) (x + 2y)2 = x2 + 4xy + 4y2 

ii) (2x − 5y)2 = 4x − 20xy + 25y2  

iii) (101)2 = (100 + 1)2 = (100)2 + (2 × 100 × 1) +

12 = 10201   

iv) (98)2 = (100 − 2)2 = 10000 − 400 + 4 = 9604   

v) (5m + 3n)(5m − 3n) = (5m)2 − (3n)2 = 25m2 −

9m2  

 

5.2 -  I) Expansion of (𝐱 + 𝐚)(𝐱 + 𝐛) 

 

(x + a) and (x + b)  are binomials with one term in 

common. Let us multiply them. 

(x + a)(x + b) = x(x + b) + a(x + b) = x2 + bx + ax +

ab  

= x2 + (a + b)x + ab  

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

 

(𝐱 + 𝐚)  †Ö×ÞÖ (𝐱 + 𝐛) “ÖÖ ×¾ÖÃŸÖÖ¸ü 
(x + a)   †Ö×ÞÖ (x + b)  µÖÖ ‹Ûú ¯Ö¤ü ÃÖ´ÖÖ®Ö †ÃÖ»Öê»µÖÖ ×«ü¯Ö¤üß 
†ÖÆêüŸÖ. µÖÖ ×«ü¯Ö¤üà“ÖÖ ÝÖãÞÖÖÛúÖ¸ü Ûúºþ®Ö †Ö¯Ö»µÖÖ»ÖÖ 
 (x + a)(x + b) = x2 + (a + b)x + ab  ×´ÖôûŸÖê. 
 

Expand: 

Ex. 1) (x + 2)(x + 3) = x2 + (2 + 3)x + (2 × 3) = x2 +

5x + 6  

Ex. 2) (y + 4)(y − 3) = y2 + (4 − 3)y + (4) × (−3) =

y2 + y − 12  

Ex. 3) (2a + 3b)(2a − 3b) = (2a)2 + [(3b) +

(−3b)]2a + [3b × (−3b)]  

= 4a2 + 0 × 2a − 9b2 = 4a2 − 9b2  

Ex. 4) (m +
3

2
) (m +

1

2
) = m2 (

3

2
+

1

2
) m +

3

2
×

1

2
= m2 +

2m +
3

4
  

Ex. 5) (x − 3)(x − 7) = x2 + (−3 − 7)x + (−3)(−7) =

x2 − 10x + 21  

 

Practice Set - 5.1 

 

Q. Expand: 

1) (a + 2)(a − 1) 

2) (m − 4)(m + 6) 

3) (p + 8)(p − 3) 

4) (13 + x)(13 − x) 

5) (3x + 4y)(3x + 5y) 

6) (9x − 5t)(9x + 3t) 

7) (m +
2

3
) (m −

7

3
) 

8) (x +
1

x
) (x −

1

x
) 

9) (
1

y
+ 4) (

1

y
− 9) 

 

Solution: 

1) (𝐚 + 𝟐)(𝐚 − 𝟏) 

= a2 + (2 − 1)a + (2) × (−1)  

= a2 + a − 2  

Ans: a2 + a − 2 

 

2) (𝐦 − 𝟒)(𝐦 + 𝟔) 

= m2 + (−4 + 6)m + (−4) × (6)  

= m2 + 2m − 24  

Ans: m2 + 2m − 24. 

 

3) (𝐩 + 𝟖)(𝐩 − 𝟑) 

= p2 + (8 − 3)p + (8) × (−3)  

= p2 + 5p − 24  

Ans: p2 + 5p − 24. 

 

4) (𝟏𝟑 + 𝐱)(𝟏𝟑 − 𝐱) 

= (13)2 + (x − x)13 + (x) × (−x)  

= 169 + (0) × 13 − x2  

= 169 − x2  
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TOPIC - 06 

FACTORISATION OF 

ALGEBRAIC EXPRESSION 
 

Factorization of Algebraic Expression 

 (²Öî×•ÖÛú ¸üÖ¿Öà“Öê †¾ÖµÖ¾Ö) 
 

6.1. Introduction: 

 

In the previous standard we have learnt to factorise the 

expressions of the formax + ay and a2 − b2 

 

For example, 

1) 4xy + 8xy2 = 4xy(1 + 2y) 

2) p2 − 9q2 = (p)2 − (3q)2 = (p + 3q)(p − 3q) 

 

6.2 Factors of a quadratic trinomial 

 

An expression of the form ax2 + bx + c  is called a 

quadratic trinomial.  

We know that (x + a)(x + b) = x2 + (a + b)x + ab 

∴ the factors of  x2 + (a + b)x + ab are (x + a) and (x +

b).  

To find the factors of x2 + 5x + 6, by comparing it 

with x2 + (a + b)x + ab we get, a + b = 5 and ab = 6.  

So, let us find the factors of 6 whose sum is 5.  

Then writing the trinomial in the form 

 x2 + (a + b)x + ab find its factors. 

x2 + 5x + 6 = x2 + (3 + 2)x + 3 × 2 

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

= x2 + 3x + 2x + 2 × 3    ……. multiply (3 + 2) by x , 

make two groups of the four terms obtained. 

= x(x + 3) + 2(x + 3) = (x + 3)(x + 2) 

 
Factors of a quadratic trinomial (¾ÖÝÖÔ ×¡Ö¯Ö¤üß“Öê †¾ÖµÖ¾Ö) - 
ax2 + bx + c µÖÖ Ã¾Öºþ¯ÖÖ“µÖÖ ²Öî×•ÖÛú ¸üÖ¿Öß»ÖÖ quadratic trinomial 
(¾ÖÝÖÔ ×¡Ö¯Ö¤üß) ´ÆüÞÖŸÖÖŸÖ. 
†Ö¯Ö»µÖÖ»ÖÖ Æêü ´ÖÖÆüßŸÖ †ÖÆêü Ûúß 

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

∴ x2 + (a + b)x + ab  “Öê  (x + a) ¾Ö x + b Æêü †¾ÖµÖ¾Ö †ÖÆêüŸÖ. 
x2 + 5x + 6 µÖÖ ¾ÖÝÖÔ ×¡Ö¯Ö¤üß“Öê factor (†¾ÖµÖ¾Ö) ÛúÖœüÞµÖÖÃÖÖšüß ×ŸÖ“Öß 
comparing (ŸÖã»Ö®ÖÖ) x2 + (a + b)x + ab 

µÖÖ ×¡Ö¯Ö¤üß¿ÖßÛúºþ®Ö, a + b = 5  †Ö×ÞÖ ab = 6  ´ÆüÞÖæ®Ö 6  “Öê †ÃÖê 
†¾ÖµÖ¾Ö ¯ÖÖ›æü Ûúß ŸµÖÖÓ“Öß sum (²Öê¸üß•Ö) 5  µÖê‡Ô»Ö †Ö×ÞÖ x2 +

(a + b)x + ab µÖÖ ºþ¯ÖÖŸÖ ×»ÖÆæü®Ö ×ŸÖ“Öê factors (†¾ÖµÖ¾Ö) ¯ÖÖ›æü.   
x2 + 5x + 6 = x2 + (3 + 2)x + 3 × 2 ...................(x2 + (a +

b)x + ab  

= x2 + 3x + 2x + 2 × 3 … … … (3 + 2)  »ÖÖ x ®Öê multiply 
Ûú¹ý. ×´ÖôûÖ»Öê»µÖÖ “ÖÖ¸ü terms (¯Ö¤ü) “Öê ¤üÖê®Ö ÝÖ™ü ¯ÖÖ›æü ¾Ö †¾ÖµÖ¾Ö 
×´Öôû¾Öæ. 

= x(x + 3) + 2(x + 3)              = (x + 3)(x + 2) 

 

Study the following examples to know how a given 

trinomial is factorized. 

 

Ex. 1) Factorise: 𝟐𝐱𝟐 − 𝟗𝐱 + 𝟗 

 

Solution: First we find the product of the coefficient of 

the square term and the constant term. Here the 

product is 2 × 9 = 18.  

Now, find factors of 18 whose sum is −9, that is equal to 

the coefficient of the middle term. 

18 = (−6) × (−3) ; (−6) + (−3) = −9 

Write the term −9x as − 6x − 3x 

2x2 − 9x + 9 

= 2x2 − 6x − 3x + 9 

= 2x(x − 3) − 3(x − 3) 

= (x − 3)(2x − 3) 

∴  2x2 − 9x + 9 = (x − 3)(2x − 3) 

 

Ex. 2) Factorice: 𝟐𝐱𝟐 + 𝟓𝐱 − 𝟏𝟖. 

 

Solution:2x2 + 5x − 18 

= 2x2 + 9x − 4x − 18 

= x(2x + 9) − 2(2x + 9) 

= (2x + 9)(x − 2) 

 

Ex. 3) Factorise: 𝐱𝟐 − 𝟏𝟎𝐱 + 𝟐𝟏. 

 

Solution:x2 − 10x + 21 

= x2 − 7x − 3x + 21 

= x(x − 7) − 3(x − 7) 

= (x − 7)(x − 3) 
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Examples for Practice – 

HOME WORK 
 

1 - MARK QUESTIONS  

 

Q.  Choose the correct alternative answer for each of 

the following questions:  

 

1) (𝟏𝟖𝐱𝟒 = 𝟐𝟏𝐱𝟑) ÷ 𝟑𝐱𝟐 = ? 

 

A) 6x2              B) 7x                C) 6x2 + 7x            D) 6x + 7 

 

2) (−𝟑𝟔𝐱𝟒) ÷ 𝟒𝐱 = ?  

 

A) 9x3              B) −9x3           C) 9x5               D) −9x5 

 

3) (𝟏𝟒𝐱𝟑 − 𝟐𝟏𝐱𝟐 − 𝟑𝟓𝐱) ÷ (−𝟕𝐱) = ? 

 

A) 5 + 3x − 2x2                               B) 2x2 − 3x − 5 

C) −2x2 − 3x + 5                            D) −2x2 + 3x − 5 

 

4) (𝟔𝟒𝐲𝟐 − 𝟒) ÷ (𝟒𝐲 − 𝟏) =? 

 

A) 16y − 4                                        B) 16y + 4   

C) 16y + 1                                        D) 16y − 1 

 

5) (𝟓𝐱𝟑 − 𝟏𝟕𝐱𝟐 + 𝟏𝟒𝐱) ÷ (𝐱 − 𝟐) = ? 

 

A) 5x2 − 17x + 7                          B) 5x2 + 17x − 7 

C) 5x2 + 7x                                    D) 5x2 − 7x 

 

2 -  MARKS QUESTIONS  

 

Q. Divide. Write the quotient and the remainder: 

 

1) (x2 + 3x + 9) ÷ (x − 3) 

2) (6x2 + 5x − 3) ÷ (2x − 1) 

3) (3x2 + x − 5) ÷ (x + 2) 

4) (15x2 − 8x − 10) ÷ (5x − 1) 

 

 

 

 

 

3 - MARKS QUESTIONS  

 

Q. Divide. Write the quotient and the remainder: 

 

1) (m4 − 16m2 + 6m − 20) ÷ (m − 4) 

2) (6x3 − 17x2 + 6x − 7) ÷ (2x − 3) 

3) (x4 + 3x3 + 8x2 + 12x − 7) ÷ (x2 + 3) 

 

4 - MARKS QUESTIONS  

 

Q. Divide. Write the quotient and the remainder: 

 

1) (y4 + y3 − y2 + y − 1) ÷ (y3 + 1) 

2) (24p4 − 25p3 + 6p2 − 56p + 24) ÷ (8p − 3) 

3) (x4 + 2x3 − 3x2 + 4x − 5) ÷ (x2 + 2) 

 

ANSWERS 

 

1 MARK QUESTIONS  

1) C               2) B               3) A              4) B                5) D  

 

2 MARKS QUESTIONS  

 

1) Q = x + 6; R = 27  

2) Q = 3x + 4; R = 1 

3) Q = 3x − 5; R = 5 

4) Q = 3x − 1; R = −11 

 

3 MARKS QUESTIONS  

 

1) Q = m3 + 4m2 + 6; R = 4 

2) Q = 3x2 − 4x − 3; R = −16 

3) Q = x2 + 3x − 5; R = −3x + 8 

 

4 MARKS QUESTIONS  

 

1) Q = y + 1; R = −y2 − 2 

2) Q = 3p3 − 2p2 − 7; R = 3 

3) Q = x2 + 2x − 5; R = 5. 
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Quadrilateral: Constructions and Types 

 (“ÖÖîÛúÖê®Ö ¸ü“Ö®ÖÖ ¾Ö “ÖÖîÛúÖê®ÖÖ“Öê ¯ÖÏÛúÖ¸ü) 
 

Construction of a quadrilateral: 

 

We can construct a quadrilateral if we know the 

measures of some specific 5 elements out of 10. 

Constructions of triangles are the basis of constructions 

of quadrilaterals. This will be clear from the following 

examples. 

 
Construction of a quadrilateral (“ÖÖîÛúÖê®Ö ¸ü“Ö®ÖÖ) - 
Quadrilateral (“ÖÖîÛúÖê®ÖÖ“µÖÖ) ¤üÆüÖ ‘Ö™üÛúÖÓ¯ÖîÛúß specific (×¾Ö×¿ÖÂ™ü) 
¯ÖÖ“Ö elements (‘Ö™üÛúÖÓ“Öß) ´ÖÖ¯Öê ´ÖÖÆüßŸÖ †ÃÖŸÖß»Ö ŸÖ¸ü ŸµÖÖ 
construction of quadrilaterals (“ÖÖîÛúÖê®ÖÖ“Öß ¸ü“Ö®ÖÖ) Ûú¸üŸÖÖ µÖêŸÖê. 
µÖÖ ¸ü“Ö®ÖÖÓ“ÖÖ †Ö¬ÖÖ ü̧ ×¡ÖÛúÖêÞÖ ¸ü“Ö®ÖÖ ÆüÖ“Ö †ÃÖŸÖÖ ê, Æêü ¯Öãœüß»Ö 
ˆ¤üÖÆü¸üÞÖÖÓŸÖæ®Ö ÃÖ´Ö•Öæ®Ö ‘µÖÖ. 
 

I) To construct a quadrilateral if the lengths of four 

sides and a diagonal is given.  

 

Ex. Construct ◻ 𝐏𝐐𝐑𝐒 such that,  

𝐥 (𝐏𝐐) = 𝟓. 𝟔 𝐜𝐦 , 𝐥(𝐐𝐑) = 𝟓 𝐜𝐦, 𝐥(𝐏𝐒) = 𝟒. 𝟑 𝐜𝐦, 

 𝐥(𝐑𝐒) = 𝟕 𝐜𝐦, 𝐥(𝐐𝐒) = 𝟔. 𝟐 𝐜𝐦 

 

Solution: Let us draw a rough figure and show the 

given information in it. From the figure we see that the 

sides of∆ SPQ and ∆ SRQ are known. 

 

 

 

 

 

 

 

So if we construct ∆SPQ and ∆SRQ of given measures, 

we get ◻ PQRS. Construct the given quadrilateral on 

your own. 

 

I) “ÖÖîÛúÖê®ÖÖ“µÖÖ “ÖÖ¸ü sides (²ÖÖ•Öæ) †Ö×ÞÖ ‹Ûú diagonal (ÛúÞÖÔ) 
×¤ü»ÖÖ †ÃÖŸÖÖ construct a quadrilateral (“ÖÖîÛúÖê®ÖÖ“Öß ¸ü“Ö®ÖÖ) 
Ûú¸üÞÖê. 

ˆ¤üÖ.□ PQRS †ÃÖÖ ÛúÖœüÖ Ûúß, l(PQ) 5.6ÃÖê´Öß, l(QR) = 5 ÃÖê´Öß, 
l(PS) =  4.3ÃÖê´Öß, l(RS) =  7 ÃÖê´Öß, l(QS) = 6.2 ÃÖê´Öß,  
Solution (ˆÛú»Ö): ¯ÖÎ£Ö´Ö rough (Ûú““Öß) figure (†ÖÛéúŸÖß) ÛúÖœüæ. 
†ÖÛéúŸÖßŸÖ “ÖÖîÛúÖê®ÖÖ“µÖÖ ×¤ü»Öê»µÖÖ ‘Ö™üÛúÖÓ“Öß information (´ÖÖ×ÆüŸÖß) 
¤üÖÜÖ¾Öæ. †ÖÛéúŸÖß¾Öºþ®Ö ÃÖÆü•Ö ×¤üÃÖŸÖê, Ûúß △SPQ “µÖÖ †Ö×ÞÖ △SRQ “µÖÖ 
ÃÖ¾ÖÔ sides (²ÖÖ•ÖæÓ“Öß) »ÖÖÓ²Öß †Ö¯Ö»µÖÖ»ÖÖ ´ÖÖÆüßŸÖ †ÖÆêü. ŸµÖÖ®ÖãÃÖÖ¸ü △SPQ 
†Ö×ÞÖ △SPQ ÛúÖœü»Öê Ûúß ×¤ü»Öê»Öß measures (´ÖÖ¯Öê) †ÃÖÞÖÖ¸üÖ 

□PQRS ×´Öôêû»Ö. ÊÖ quadrilateral (“ÖÖîÛúÖê®ÖÖ“Öß) construct 
(¸ü“Ö®ÖÖ) your own (ŸÖã´Æüß Ã¾ÖŸÖ:) Ûú¸üÖ. 
 

II) To construct a quadrilateral if three sides and 

two diagonals are given.  

 

Ex. Construct◻ 𝐖𝐗𝐘𝐙 such that, 𝐥 (𝐘𝐙) = 𝟒𝐜𝐦, 

𝐥(𝐙𝐗) = 𝟔 𝐜𝐦,   (𝐖𝐗) = 𝟒. 𝟓 𝐜𝐦, 𝐥(𝐙𝐖) = 𝐜𝐦, 𝐥(𝐘𝐖)

= 𝟔. 𝟓𝐜𝐦  

 

Solution: Let us draw a rough figure and show the 

given measures in it.  

From the figure we see that all sides of 

∆WXZ and ∆WZY  are known. So let us draw 

∆WXZ and ∆WZY using given measures. We will get ◻

WXYZ after drawing segment XY.  

Construct this quadrilateral on your own. 

 

 

 

 

 

 

 

 

II) “ÖÖîÛúÖê®ÖÖ“µÖÖ ŸÖß®Ö sides (²ÖÖ•Öæ) †Ö×ÞÖ ¤üÖê®Ö diagonals (ÛúÞÖÔ) 
×¤ü»Öê †ÃÖŸÖÖ “ÖÖîÛúÖê®Ö ¸ü“Ö®ÖÖ Ûú¸üÞÖê. 

ˆ¤üÖ. □WXYZ †ÃÖÖ ÛúÖœüÖ Ûúß, l(YZ) = 4  ÃÖê´Öß, l(ZX) = 6 
ÃÖê´Öß, l(WX) = 4.5 ÃÖê´Öß, l(ZW) = 5 ÃÖê´Öß, l(YW) = 6.5 ÃÖê´Öß. 
ˆÛú»Ö: rough (Ûú““Öß) figure (†ÖÛéúŸÖß) ÛúÖœüæ. ×¤ü»Öê»Öß ´ÖÖ×ÆüŸÖß 
†ÖÛéúŸÖßŸÖ ¤üÖÜÖ¾Öæ. †ÖÛéúŸÖß¾Öºþ®Ö ×¤üÃÖŸÖê, Ûúß △WXZ “µÖÖ †Ö×ÞÖ 
△WZY “µÖÖ ÃÖ¾ÖÔ sides (²ÖÖ•ÖæÓ“Öß) »ÖÖÓ²Öß †Ö¯Ö»µÖÖ»ÖÖ ×´ÖôûÖ»Öß †ÖÆêü. 
ŸµÖÖÓ®ÖãÃÖÖ¸ü △WXZ †Ö×ÞÖ△WZY ÛúÖœüæ. ®ÖÓŸÖ¸ü ȩ̂üÜÖ XY ÛúÖœü»ÖÖ Ûúß  
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Practice Set - 11.2 

 

1) Observe the following graph and answer the 

questions: 

i) State the type of the graph.  

ii) How much is the savings of Vaishali in the month 

of April? 

ii) How much is the total of savings of Saroj in the 

months March and April? 

iv) How much more is the total savings of Savita 

than the total savings of Megha?  

v) Whose savings in the month of April is the least? 

 

ÜÖÖ»Öß»Ö †ÖÛúéŸÖß“Öê Observation (×®Ö¸üßõÖÞÖ) Ûúºþ®Ö ¯ÖÏ¿®ÖÖÓ“Öß ˆ¢Ö ȩ̂ü 
×»ÖÆüÖ. 
1) Æüß †ÖÛúéŸÖß ÛúÖêÞÖŸµÖÖ ¯ÖÏÛúÖ¸ü“µÖÖ ÃŸÖÓ³ÖÖ»ÖêÜÖÖ“Öß †ÖÆêü? 
2) ¾Öî¿ÖÖ»Öß“Öß ‹×¯ÖÏ»Ö ´Ö×Æü®µÖÖŸÖß»Ö savings (²Ö“ÖŸÖ) ×ÛúŸÖß †ÖÆêü? 
3) ÃÖ¸üÖê•Ö“Öß ´ÖÖ“ÖÔ ¾Ö ‹×¯ÖÏ»Ö ´Ö×Æü®µÖÖÓŸÖß»Ö ‹ÛæúÞÖ ²Ö“ÖŸÖ ×ÛúŸÖß? 
4) ÃÖ×¾ÖŸÖÖ“Öß ‹ÛæúÞÖ ²Ö“ÖŸÖ ´Öê‘ÖÖ“µÖÖ ‹ÛæúÞÖ ²Ö“ÖŸÖß¯ÖêõÖÖ ×ÛúŸÖß •ÖÖÃŸÖ 
†ÖÆêü? 
5) ÛúÖêÞÖÖ“Öß ‹×¯ÖÏ»Ö ´Ö×Æü®µÖÖŸÖß»Ö ²Ö“ÖŸÖ ÃÖ¾ÖÖÕŸÖ Ûú´Öß †ÖÆêü? 
 

 

 

 

 

 

 

 

 

 

 

 

 

Ans: 

i) The given graph is a subdivided bar graph.  

ii) The savings of Vaishali in the month of April is ₹ 600. 

iii) The total of savings of Saroj in the months of March 

and April is ₹ 800.  

iv) The total savings by Savita is ₹ 1000 and that by 

Megha is ₹ 500. ₹(1000 − 500) = ₹ 500. 

The total savings by Savita is ₹ 500 more than that of 

Megha 

v) The savings of Megha is the least in the month of 

April. 

 

2) The number of boys and girls, in Std. 5 to Std. 8 in 

a Z.P. school is given in the table. Draw a subdivided 

bar graph to show the data. 

(𝐒𝐜𝐚𝐥𝐞: 𝐎𝐧 𝐘 𝐚𝐱𝐢𝐬, 𝟏 𝐜𝐦 = 𝟏𝟎 𝐬𝐭𝐮𝐝𝐞𝐧𝐭𝐬) 

 

Standard  5th 6th 7th 8th 

Boys 34 26 21 25 

Girls 17 14 14 20 

 

Solution: 

Standard  5th 6th 7th 8th 

Boys 34 26 21 25 

Girls 17 14 14 20 

Total  51 40 35 45 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3) In the following table number of saplings planed 

in the years 2016 and 2017 in four towns is 

given.Shown the data with the help of subdivided 

bar graph. 

 

      Town 

Year 

Karjat Wadgaon Shivapur Khandala 

2016 150 250 200 100 

2017 200 300 250 150 

 

Solution:  
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Word Problems (¿ÖÖ×²¤üÛú ˆ¤üÖÆü¸üÞÖê) - 
Word problem (¿ÖÖ×²¤üÛú ˆ¤üÖÆü¸üÞÖÖŸÖß»Ö) ×¤ü»Öê»µÖÖ ´ÖÖ×ÆüŸÖßÃÖÖšüß 
variable (“Ö»Ö) ¾ÖÖ¯Öºþ®Ö ŸÖß ´ÖÖ×ÆüŸÖß algebraic expression 
(²Öî×•ÖÛú ¸üÖ¿ÖßÓŸÖ) Ûú¿Öß ×»Ö×ÆüŸÖÖŸÖ ŸÖê ¯ÖÖÆüæ. 
 

From the above information find my age if my friend’s 

age is 12 years. 

My age = x years      

∴ friend′s age =
x

2
+ 5  

x

2
+ 5 = 12                                  ……. (Given) 

∴ x + 10 = 24               …. (Multiplying each term by 2) 

∴ x = 24 − 10 

∴ x = 14, 

∴ My age is 14 years. 

Find the ages of other persons from the above 

information. 

 

†Ö¬Öß ×¤ü»Öê»µÖÖ ´ÖÖ×ÆüŸÖß®ÖãÃÖÖ¸ü ´ÖÖ—µÖÖ ×´Ö¡ÖÖ“Öê ¾ÖµÖ •Ö¸ü 12  ¾ÖÂÖêÔ †ÃÖê»Ö 
ŸÖ¸ü ´ÖÖ—Öê age (¾ÖµÖ) ×ÛúŸÖß?  
´ÖÖ—Öê ¾ÖµÖ =  x ¾ÖÂÖì       ∴ ×´Ö¡ÖÖ“Öê ¾ÖµÖ = x

2
+ 5 

x

2
+ 5 = 12             ............. (×¤ü»Öê †ÖÆêü) 

∴x + 10 = 24           ..... (¯ÖÎŸµÖêÛú ¯Ö¤üÖ»ÖÖ 2 ®Öê ÝÖãÞÖæ®Ö) 
∴ x = 24 − 10 
∴ x = 14 
∴ ´ÖÖ—Öê ¾ÖµÖ 14  ¾ÖÂÖì †ÖÆêü. µÖÖ¾Öºþ®Ö ¾Ö¸üß»Ö ´ÖÖ×ÆüŸÖßŸÖß»Ö ages of 
other persons (‡ŸÖ¸ü ¾µÖŒŸÖßÓ“Öß ¾ÖµÖê) ÛúÖœüÖ. 
 

Solved Examples 

 

Ex.1) Joseph’s weight is two times the weight of his 

younger brother. Find Joseph’s weight if sum of 

their weights is 63 kg 

 

Solution: Let the weight of Joseph’s younger brother be 

x  kg 

∴ Joseph’s weight is two times the weight of his younger 

brother = 2x 

∴  from the given information  x + 2x = 63 

∴ 3x = 63               ∴ x = 21 

∴  Joseph’s weight = 2x = 2 × 21 = 42 kg 

 

×¾ÖªÖ£Öá ×´Ö¡ÖÖÓ®ÖÖê, µÖÖ example ´Ö¬µÖê †Ö¯ÖÞÖ •ÖÖêÃÖê±ú“µÖÖ ¾Ö•Ö®ÖÖ»ÖÖ x 
×ÛúÝÖÏò ´ÖÖ®Ö»Öê ŸÖ¸ü ŸµÖÖ“µÖÖ ³ÖÖ¾ÖÖ“Öê  ¾Ö•Ö®Ö ŸµÖÖ“µÖÖ ¤ãü¯¯Ö™ü †ÖÆêü ŸµÖÖ¯ÖÏ´ÖÖÞÖê 
ŸÖê 2x —ÖÖ»Öê ŸÖ¸ü ˆ¤üÖÆü¸üÞÖÖŸÖ ×¤ü»Öê»µÖÖ ´ÖÖ×ÆüŸÖß¾Öºþ®Ö ÃÖ´ÖßÛú¸üÞÖ ŸÖµÖÖ¸ü 
Ûúºþ®Ö ŸµÖÖÓ®ÖÖ ÃÖÖê›ü¾Öæ®Ö •ÖÖêÃÖ±ú“Öê ¾Ö•Ö®Ö ÛúÖœü»Öê. 
 

Ex.2) Numerator of a fraction is 5 more than its 

denominator. If 4 is added to numerator and 

denominator, the fraction obtained is 
𝟔

𝟓
. Find the 

fraction. 

 

Solution: Let the denominator of the fraction be x. 

∴ Numerator of the fraction is 5 more than denominator 

means x + 5. 

∴ The fraction is
x+5

x
 . 

 

If 4 is added to both numerator and denominator, 

fraction obtained is 
6

5
 

∴
x + 5 + 4

x + 4
=

6

5
 

∴
x + 9

x + 4
=

6

5
 

∴   5(x + 9) = 6(x + 4) 

∴ 5x + 45 = 6x + 24 

∴ 45 − 24 = 6x − 5x 

∴ 21 = x 

∴ denominator of fraction = 21, 

and numerator = 21 + 5 = 26 

∴ fraction is =
26

21
 

 

Ex. 3) Ratna has ₹ 200 more than three times the 

amount Rafik has. If ₹ 300 from the amount with 

Ratna are given to Rafik, amount with Ratna will be 
𝟕

𝟒
 times the amount with Rafik. Find the initial 

amount with Rafik. 
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the amount of ₹1 after 1 year = 1 × M = 1 ×
100+R

100
=

1 × (1 +
R

100
) 

the amount of ₹P after 1 year = P ×
100+R

100
= P ×

(1 +
R

100
) 

∴ if the principle P, interest rate R p.c.p.a. and 

duration is N years then the amount after N years, 

𝐀 = 𝐏 × (
𝟏𝟎𝟎+𝐑

𝟏𝟎𝟎
)

𝐍
= 𝐏 × (𝟏 +

𝐑

𝟏𝟎𝟎
)

𝐍
 

 

Compound interest (“ÖÛÎú¾ÖÖœü¾µÖÖ•Ö): 
Fixed deposit or a loan (šêü¾Ö ØÛú¾ÖÖ Ûú•ÖÔ) µÖÖ¾Ö¸ü ²ÖÑÛú 
compound interest (“ÖÛÎú¾ÖÖœü¾µÖÖ•Ö) †ÖÛúÖ¸üŸÖê, ŸÖê ÛúÖ ¾Ö ÛúÃÖê Æêü 
†Ö¯ÖÞÖ ×¿ÖÛæúµÖÖ. 
×¿Ö×õÖÛúÖ: ÃÖ••Ö®Ö¸üÖ¾ÖÖÓ®Öß ‹ÛúÖ ²ÖÑÛêúŸÖæ®Ö ¤ü.ÃÖÖ.¤ü.¿Öê. 10 ¤ü¸üÖ®Öê 1 ¾ÖÂÖÖÔ®Öê                        
¯Ö¸üŸÖ±êú›üß“µÖÖ †™üß¾Ö¸ü 10,000 ¹ý¯ÖµÖê Ûú•ÖÔ ‘ÖêŸÖ»Öê, ŸÖ¸ü  
               ¾ÖÂÖÔ†ÜÖê¸ü ŸµÖÖÓ®ÖÖ ¾µÖÖ•ÖÖÃÖÆü ×ÛúŸÖß ¸üŒÛú´Ö ªÖ¾Öß »ÖÖÝÖê»Ö? 
×¾ÖªÖ£Öá: µÖê£Öê P = 10,000 ¹ý. ; R = 10; N = 1 ¾ÖÂÖÔ. 

         I =
PNR

100
=

10000×10×1

100
= 1000¹ý¯ÖµÖê. 

  ∴ ÃÖ••Ö®Ö¸üÖ¾ÖÖÓ®ÖÖ ¾ÖÂÖÔ†ÜÖê¸ü ¾µÖÖ•ÖÖÃÖÆü 10,000 + 1000 =

11,000 ¹ý¯ÖµÖê ªÖ¾Öê »ÖÖÝÖŸÖß»Ö. 
×¾ÖªÖ£Öá: ¯ÖÞÖ ‹ÜÖÖ¤üÖ borrower (Ûú•ÖÔ¤üÖ¸)ü ¾ÖÂÖÔ†ÜÖê¸ü ¾µÖÖ•ÖÖ“Öß 
¸üŒÛú´Ö ¤êüÜÖß»Ö ³Öºþ ¿ÖÛú»ÖÖ ®ÖÖÆüß ŸÖ¸ü? 
×¿Ö×õÖÛúÖ: ²ÖÑÛú ¯ÖÏŸµÖêÛú ¾ÖÂÖÖÔ“µÖÖ ¿Öê¾Ö™üß interest (¾µÖÖ•Ö) †ÖÛúÖ¸üÞÖß 
Ûú¸üŸÖê ¾Ö ¤ü¸ü¾ÖÂÖá Ûú•ÖÔ¤üÖ¸üÖ®Öê ŸÖß ¾µÖÖ•ÖÖ“Öß ¸üŒÛú´Ö ²ÖÑÛêúŸÖ ³Ö¸üÖ¾Öß †¿Öß  
Expectation (†¯ÖêõÖÖ) Ûú¸üŸÖê. Ûú•ÖÔ¤üÖ¸üÖ®Öê ¯Ö×Æü»µÖÖ ¾ÖÂÖÖÔ®ÖÓŸÖ¸ü ¾µÖÖ•Ö 
×¤ü»Öê ®ÖÖÆüß, ŸÖ¸ü ²ÖÑÛú ¤ãüÃÖ·µÖÖ ¾ÖÂÖÖÔÃÖÖšüß principal (´Öã¤Ëü¤ü»Ö) ¾Ö ¯Ö×Æü»µÖÖ 
¾ÖÂÖÖÔ“Öê ¾µÖÖ•Ö ×´Öôæû®Ö ÆüÖêÞÖÖ¸üß ¸üŒÛú´Ö Ûú•ÖÔ †ÖÆêü †ÃÖê ´ÖÖ®ÖŸÖê. ´ÆüÞÖæ®Ö 
´Öã¤Ëü¤ü»Ö †Ö×ÞÖ ¯Ö×Æü»µÖÖ ¾ÖÂÖÖÔ“Öê ¾µÖÖ•Ö ×´Öôæû®Ö •Öß ¸üÖÃÖ ÆüÖêŸÖê, ŸÖß“Ö ¸üŒÛú´Ö 
¤ãüÃÖ·µÖÖ ¾ÖÂÖá ´Öã¤Ëü¤ü»Ö ´ÖÖ®Öæ®Ö ¯Öãœêü ¾µÖÖ•Ö †ÖÛúÖ¸ü»Öê •ÖÖŸÖê. ´ÆüÞÖ•Öê ¤ãüÃÖ·µÖÖ 
¾ÖÂÖá ¾µÖÖ•Ö †ÖÛúÖ¸üÞÖß Ûú¸üŸÖÖ®ÖÖ ´Öã¤Ëü¤ü»ÖÖ“Öß ¸üŒÛú´Ö ¯Ö×Æü»µÖÖ ¾ÖÂÖá“µÖÖ 
¸üÖ¿Öß‹¾Öœüß †ÃÖŸÖê. µÖÖ ¯Ö¤Ëü¬ÖŸÖß®Öê Ûêú»Öê»µÖÖ ¾µÖÖ•Ö †ÖÛúÖ¸üÞÖßÃÖ 
Compound interest (“ÖÛÎú¾ÖÖœü¾µÖÖ•Ö) †ÃÖê ´ÆüÞÖŸÖÖŸÖ. 
×¾ÖªÖ£Öá: ÃÖ••Ö®Ö¸üÖ¾ÖÖÓ®Öß duration of loan (Ûú•ÖÔ±êú›üß“Öß ´Öã¤üŸÖ) 
†ÖÞÖÜÖß ‹Ûú ¾ÖÂÖÔ ¾ÖÖœü¾Ö»Öß ŸÖ¸ü? 
×¿Ö×õÖÛúÖ: ŸÖ¸ü ¤ãüÃÖ·µÖÖ ¾ÖÂÖÖÔÃÖÖšüß 11,000  ¹ý¯ÖµÖê ´Öã¤Ëü¤ü»Ö ´ÖÖ®Öæ®Ö ŸµÖÖ¾Ö¸ü 
¾µÖÖ•Ö †Ö×ÞÖ amount (¸üÖÃÖ) ÛúÖœüÖ¾Öß »ÖÖÝÖê»Ö. 

×¾ÖªÖ£Öá: µÖÖÃÖÖšüß †Ö¬Öß“µÖÖ ‡µÖ¢ÖêŸÖ ×¿ÖÛú»Öê»Öê Amount

Principal
   =

110

100
  Æêü 

ratio (ÝÖãÞÖÖê¢Ö¸)ü ¾ÖÖ¯Ö¸ü»Öê ŸÖ¸ü “ÖÖ»Öê»Ö ®ÖÖ?  

×¿Ö×õÖÛúÖ: ®ÖŒÛúß“Ö! ¯ÖÏŸµÖêÛú ¾ÖÂÖÖÔÃÖÖšüß   Amount

Principal
   Æêü ÝÖãÞÖÖê¢Ö¸ü 

constant (×Ã£Ö¸ü) †ÖÆêü. “ÖÛÎú¾ÖÖœü¾µÖÖ•ÖÖ“Öß †ÖÛúÖ¸üÞÖß Ûú¸üŸÖÖ®ÖÖ ¯ÖÏŸµÖêÛú 
¾ÖÂÖá ´ÖÖÝÖß»Ö ¾ÖÂÖÖÔ“Öß ¸üÖÃÖ Æüß ¯Öãœü“µÖÖ ¾ÖÂÖÖÔ“Öê ´Öã¤Ëü¤ü»Ö †ÃÖŸÖê. ´ÆüÞÖæ®Ö 
¾µÖÖ•ÖÖ‹ê¾Ö•Öß £Öê™ü ¸üÖÃÖ ÛúÖœüÞÖê ÃÖÖê‡Ô“Öê šü¸üŸÖê. ¯Ö×Æü»µÖÖ ¾ÖÂÖÖÔ®ÖÓŸÖ¸ü       
¸üÖÃÖ A1 , ¤ãüÃÖ·µÖÖ ¾ÖÂÖÖÔ®ÖÓŸÖ¸ü ¸üÖÃÖ A2 , ×ŸÖÃÖ·µÖÖ ¾ÖÂÖÖÔ®ÖÓŸÖ¸ü ¸üÖÃÖ A3  †ÃÖê 
×»ÖÆæü. 
¯ÖÏ£Ö´Ö ´Öã¤Ëü¤ü»Ö P ÆüÖêŸÖê. 

∴
A1

P
=

110

100
     ∴  A1 = P ×   

110

100
   

 ¤ãüÃÖ·µÖÖ ¾ÖÂÖÖÔ“Öß ¸üÖÃÖ ÛúÖœüÞµÖÖÃÖÖšüß  

∴
A2

A1
=

110

100
     ∴  A2 = A1 ×  

110

100
= p ×

110

100
×   

110

100
  

×¾ÖªÖ£Öá: ´ÖÝÖ ×ŸÖÃÖ·µÖÖ ¾ÖÂÖÖÔ“Öß ¸üÖÃÖ A3 ÛúÖœüŸÖÖ®ÖÖ 

∴
A3

A2
=

110

100
     ∴  A3 = A2 ×  

110

100
= p ×

110

100
×   

110

100
×  

110

100
  

×¿Ö×õÖÛúÖ: ¿ÖÖ²²ÖÖÃÖ! Æêü “ÖÛÎú¾ÖÖœü¾µÖÖ•ÖÖ®Öê ¸üÖÃÖ ÛúÖœüÞµÖÖ“Öê ÃÖæ¡Ö“Ö †ÖÆêü. 

µÖê£Öê, 110

100
 Æüß ‹Ûú ¹ý¯ÖµÖÖ“Öß ¾ÖÂÖÔ†ÜÖȩ̂ ü ÆüÖêÞÖÖ¸üß ¸üÖÃÖ †ÖÆêü Æêü »ÖõÖÖŸÖ ‘µÖÖ. 

•Öê¾Öœü¶Ö ¾ÖÂÖÖÕ“Öß ¸üÖÃÖ ÛúÖœüÖ¾ÖµÖÖ“Öß ŸÖê¾Öœü¶Ö ¾ÖêôûÖ ´Öã¤Ëü¤ü»ÖÖ»ÖÖ µÖÖ 
ÝÖãÞÖÖê¢Ö¸üÖ®Öê ÝÖãÞÖÖ¾Öê.  
×¾ÖªÖ£Öá: ´ÆüÞÖ•Öê ¯Ö×Æü»µÖÖ ¾ÖÂÖÖÔ†ÜÖê¸ü ¸üÖÃÖ    Æêü ÝÖãÞÖÖê¢Ö¸ü M †ÖÆêü †Ö×ÞÖ 
P Æêü ´Öã¤Ëü¤ü»Ö †ÖÆêü †ÃÖê ´ÖÖ®Ö»Öê ŸÖ¸ü   ¾ÖÂÖÔ     †ÜÖê¸ü ¸üÖÃÖ P ×M,   

                                               ´Öã¤Ëü¤ü»Ö  
¤ãüÃÖ·µÖÖ ¾ÖÂÖÖÔ†ÜÖê¸ü P×M3, ×ŸÖÃÖ·µÖÖ ¾ÖÂÖÖÔ†ÜÖê¸ü P×M3 ÆüÖêŸÖê. µÖÖ ×¸üŸÖß®Öê 
×ÛúŸÖßÆüß ¾ÖÂÖÖÕ“Öß ¸üÖÃÖ ÛúÖœüŸÖÖ µÖêŸÖê. 
×¿Ö×õÖÛúÖ: ²Ö¸üÖê²Ö¸ü! ¤ü. ÃÖÖ. ¤ü. ¿Öê. R ÆüÖ ¾µÖÖ•ÖÖ“ÖÖ ¤ü¸ü †ÃÖê»Ö, ŸÖ¸ü 

∴ 1 ¹ý¯ÖµÖÖ“Öß 1 ¾ÖÂÖÖÕ®Öê ÆüÖêÞÖÖ¸üß ¸üÖÃÖ = 1 × M = 1 ×
100×R

100
= P ×

(1 +
R

100
) 

∴ P ¹ý¯ÖµÖÖÓ“Öß 1 ¾ÖÂÖÖÔ“Öß ¸üÖÃÖ = P ×
100×R

100
= P × (1 +

R

100
) 

∴ ´Öã¤Ëü¤ü»Ö P, ¾µÖÖ•ÖÖ“ÖÖ ¤ÃÖÖ¤ü¿Öê ¤ü¸ü R, ´Öã¤ŸÖ N ¾ÖÂÖì †ÃÖê»Ö, ŸÖ¸ü 

N ¾ÖÂÖÖÕ®ÖÓŸÖ¸ü ¸üÖÃÖ, A = P × (
100+R

100
)N = P(1 +

R

100
)N 

 

Solved Examples 

 

Ex. 1) In the given figures parts of triangles bearing 

identical marks are congruent. State the test and 

the one to one correspondence of vertices by which 

the triangles in each pair are congruent. 

 
¯Öãœüß»Ö †ÖÛúéŸµÖÖÓŸÖß»Ö ×¡ÖÛúÖêÞÖÖÓ“µÖÖ ¯ÖÏŸµÖêÛú •ÖÖê›üßŸÖ ÃÖÖ¸üÜµÖÖ ÜÖãÞÖÖÓ®Öß 
‘Ö™üÛú ‹Ûú¹ý¯Ö †ÖÆêüŸÖ. ¯ÖÏŸµÖêÛú •ÖÖê›üßŸÖß»Ö ×¡ÖÛúÖêÞÖ ÛúÖêÞÖŸµÖÖ 
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ÛúÃÖÖê™ü¶Ö®ÖãÃÖÖ¸ü †Ö×ÞÖ ×¿Ö¸üÖêØ²Ö¤æÓü“µÖÖ ÛúÖêÞÖŸµÖÖ ‹ÛúÖÃÖ ‹Ûú ÃÖÓÝÖŸÖß®ÖãÃÖÖ¸ü 
‹Ûú¹ý¯Ö ÆüÖêŸÖÖŸÖ, Æêü ×»ÖÆüÖ.  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution:  

i) By SSS test, in the correspondence PQR ↔ UTS 

ii) By ASA test, in the correspondence DBA ↔ DBC 

 

Ex.2) In each pair of triangles in the following 

figures, parts indicated by identical marks are 

congruent. A test of congruence of triangles is given 

below each figure. State the additional information 

which is necessary to show that the triangles are 

congruent by the given test. With this additional 

information, state the one to one correspondence in 

which the triangles will be congruent. 

 

¯Öãœüß»Ö †ÖÛúéŸµÖÖÓŸÖß»Ö ×¡ÖÛúÖêÞÖÖÓ“µÖÖ ¯ÖÏŸµÖêÛú •ÖÖê›üßŸÖß»Ö ÃÖ´ÖÖ®Ö ÜÖãÞÖÖÓ®Öß 
¤üÖÜÖ¾Ö»Öê»Öê ‘Ö™üÛú ‹Ûú¹ý¯Ö †ÖÆêüŸÖ. ¯ÖÏŸµÖêÛú †ÖÛúéŸÖßÜÖÖ»Öß ×¡ÖÛúÖêÞÖÖÓ“µÖÖ 
‹Ûú¹ý¯ÖŸÖê“Öß ÛúÃÖÖê™üß ×»Ö×Æü»Öß †ÖÆêü. ŸµÖÖ ÛúÃÖÖê™üß®Öê ×¡ÖÛúÖêÞÖ ‹Ûú¹ý¯Ö 
ÆüÖêÞµÖÖÃÖÖšüß †ÖÞÖÜÖß ÛúÖêÞÖŸÖß ´ÖÖ×ÆüŸÖß ¤êüÞÖê †Ö¾Ö¿µÖÛú †ÖÆêü †Ö×ÞÖ ŸÖß 
´ÖÖ×ÆüŸÖß ×¤ü»µÖÖ¾Ö¸ü ×¡ÖÛúÖêÞÖ ×¿Ö¸üÖêØ²Ö¤æÓü“µÖÖ ÛúÖêÞÖŸµÖÖ ‹ÛúÖÃÖ ÃÖÓÝÖŸÖß®Öê 
‹Ûú¹ý¯Ö ÆüÖêŸÖß»Ö, Æêü ×»ÖÆüÖ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution: 

i) The given triangles are right angled. One of the sides 

of a triangle is congruent with a side of the other 

triangle. So the additional information necessary is 

hypotenuseLN ≅  hypotenuse EF. With this information 

the triangles will be congruent in the correspondence 

LMN ↔ EDF. 

ii) The side CA of the two triangles is common. So the 

additional necessary information is∠DCA ≅ ∠BAC. With 

this information, the triangles will be congruent in the 

correspondence DCA ↔ BAC. 

 

Practice Set - 13.1 

 

Q. In each pair of triangles in the following figures, 

parts bearing identical marks are congruent. State 

the test and correspondence of vertices by which 

triangles in each pair are congruent: 

 

i) 
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Q) Diameter of the circular garden is 42 m. There is 

a 3.5 m wide road around the garden. Find the area 

of the road. 

 

Solution: Diameter of the circular garden = 42 m 

∴   its radius (r) =
42

2
= 21 m  

Width of the road = 3.5 m 

Radius of the outer circle (R) = r + width = 21 + 3.5 

= 24.5 m 

Area of the road = Area of the outer circle – Area of the 

inner circle 

= πR2 − πr2 

= π[R2 − r2] 

          =
22

7
[24.52 − 212] 

            =
22

7
[600.25 − 441] 

                                         =
22

7
× 159.25  

= 22 × 22.75 

 = 500.5  sq  m 

Ans: Area of the road is 500.5 sq m. 

 

4) Find the area of the circle if its circumference is 

88 cm. 

Solution: Circumference of the circle  = 88 cm 

Circumference of the circle = 2πr 

∴ 88 = 2 ×
22

7
× r 

∴ r =
88 × 7

2 × 22
 

∴   r = 14 cm 

Area of the circle = πr2 

=
22

7
× 14 × 14 

= 616 sq cm 

Ans: Area of the circle is 616 sq cm. 

 

15.8 To find the approximate area of irregular 

figure. 

 

Area of the irregular closed figure can be calculated 

approximately by using graph paper. Draw an outline of 

the given piece of object on the graph paper with pencil. 

Let us learn from the activity how the area of the given 

figure is calculated by counting the number of squares 

on the graph paper.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Irregular figures (†×®ÖµÖ×´ÖŸÖ †ÖÛúÖ¸üÖ“µÖÖ †ÖÛéúŸÖß“Öê) 
approximate (†Ó¤üÖ•Öê) õÖê¡Ö±úôû ÛúÖœüÞÖê. 
Graph paper (†Ö»ÖêÜÖ ÛúÖÝÖ¤üÖ“µÖÖ) ÃÖÖÆüÖµµÖÖ®Öê ÛúÖêÞÖŸµÖÖÆüß closed 
(²ÖÓ×¤üÃŸÖ) †ÖÛéúŸÖß“Öê õÖê¡Ö±úô ûÛúÖœüŸÖÖ µÖêŸÖê. ×¤ü»Öê»Öß †ÖÛéúŸÖß ØÛú¾ÖÖ 
¾ÖÃŸÖæ“Öê ‹ÜÖÖ¤êü ¯ÖéÂšü †Ö»ÖêÜÖ ÛúÖÝÖ¤üÖ¾Ö¸ü šêü¾Öæ®Ö ŸµÖÖ“µÖÖ outline (Ûú›êü®Öê) 
¯Öê×®ÃÖ»Ö ×±ú¸ü¾ÖÖ. †Ö»ÖêÜÖ ÛúÖÝÖ¤üÖ¾Ö¸üß»Ö †ÖÛéúŸÖß“Öê area (õÖê¡Ö±úôû) 
ÛúÖœüÞµÖÖÃÖÖšüß squares (“ÖÖî̧ üÃÖÖÓ“Öß) ÃÖÓÜµÖÖ Ûú¿Öß counting 
(´ÖÖê•ÖÖµÖ“Öß) ¾Ö õÖê¡Ö±úôû ÛúÃÖê ÛúÖœüÖµÖ“Öê ŸÖê ÜÖÖ»Öß»Ö ÛéúŸÖß¾Öºþ®Ö ÃÖ´Ö•Öæ®Ö 
‘µÖÖ. 
 

1) The number of complete squares of area 1 sq cm =

13 

∴Area of those squares is= 13 sq cm 

2) In the figure the number of parts having area more 

than 
1

2
 sq cm but less than 1 sq cm =  11 

∴ Area of these parts = 11 sq cm 

3) From the figure, number of parts having area 
1

2
 sq cm = 0 

∴ Area of these parts = 0 sq cm 

4) From the figure count the parts having area less than 
1

2
 sq cm such parts are not to be considered.  

Area of these parts = 0 sq cm. 

∴Total area= 13 + 11 + 0 + 0 = 24 sq cm. 
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TOPIC – 16 

SURFACE AREA AND VOLUME 
 

Surface area and volume (¯ÖéÂ™ü±úôû ¾Ö ‘Ö®Ö±úôû): 
 

16.1 Introduction: 

 

Total surface area of a cuboid  = 2(l × b + b × h + l ×

h) 

Total surface area of a cube = 6l2 

 

 

 

 

 

 

1 m = 100 cm 

1 sq m = 100 × 100 sq cm = 10000 sq cm = 104sq cm 

1 cm = 10 mm 

1 sq cm = 10 × 10 sq mm = 100 sq mm = 102 sq mm 

 

Cuboid, cube, cylinder etc. are three dimensional solid 

figures. These solid figures occupy some space. The 

measure of the space occupied by a solid is called 

the volume of the solid.  

 

Cuboid (‡×Â™üÛúÖ×“ÖŸÖß), cube (‘Ö®Ö) †Ö×ÞÖ cylinder (¾Öé¢Ö×“ÖŸÖß) Æêü 
three dimensional (×¡Ö×´ÖŸÖßµÖ †ÖÛúÖ¸)ü ´ÆüÞÖ•Öê“Ö solid figures 
(‘Ö®ÖÖÛéúŸÖß) †ÃÖŸÖÖŸÖ. ŸµÖÖ ‘Ö®ÖÖÛéúŸÖß space (†¾ÖÛúÖ¿ÖÖŸÖß»Ö •ÖÖÝÖÖ) 
occupied (¾µÖÖ¯ÖŸÖÖŸÖ). ‘Ö®ÖÖÛéúŸÖß®Öê †¾ÖÛúÖ¿ÖÖŸÖß»Ö ¾µÖÖ¯Ö»Öê»µÖÖ •ÖÖÝÖê“Öê 
´ÖÖ¯Ö ´ÆüÞÖ•Öê ŸµÖÖ volume of th solid (‘Ö®ÖÖÛéúŸÖß“Öê ‘Ö®Ö±úôû) ÆüÖêµÖ. 
 

16.2  Standard unit of volume  

 

The cube with side 1 cm is shown in the adjoining 

figure. The space occupied by this cube is a standard 

unit of volume. It is written as 1 cubic centimeter. In 

short it is written as 1 cc or 1cm3 .  

 

Standard unit of volume (‘Ö®Ö±úôûÖ“Öê ¯ÖÎ́ ÖÖ×ÞÖŸÖ ‹ÛúÛú ) - 
¿Öê•ÖÖ¸üß»Ö †ÖÛéúŸÖßŸÖ. Cube (‘Ö®ÖÖ“Öß) ¯ÖÎŸµÖêÛú side (²ÖÖ•Öæ)1 ÃÖê´Öß †ÖÆêü. 
µÖÖ ‘Ö®ÖÖ®Öê ¾µÖÖ¯Ö»Öê»Öß •ÖÖÝÖÖ Æêü, volume (‘Ö®Ö±úôû) ´ÖÖ¯Ö®ÖÖ“Öê ‹Ûú 

standard unit (¯ÖÎ´ÖÖ×ÞÖŸÖ ‹ÛúÛú) †ÖÆêü. ŸÖê 1 ‘Ö®ÖÃÖë×™ü´Öß™ü¸ü, £ÖÖê›üŒµÖÖŸÖ 
1 ‘ÖÃÖê´Öß ØÛú¾ÖÖ 1 ÃÖê´Öß3 †ÃÖê ×»Ö×ÆüŸÖÖŸÖ. 
 

 

 

 

 

 

Activity I: Get some cubes with side 1 cm. Arrange 6 

such cubes as shown in figure. We get a cuboid of length 

3 cm, breadth 2 cm and height 1 cm. Note that the 

volume of the cuboid is 3 × 2 × 1 = 6 cc 

 

 

 

 

 

 

Activity II: The length, breadth and height of the 

adjoining cuboid is 3 cm , 2 cm and 2cm respectively. In 

this cuboid there are 3 × 2 × 2 = 12 cubes of volume 1 

cc each.  

 

 

 

 

 

 

 

From this we get formula,  

Volume of a cuboid = length × breadth × height. 

Taking l for length, b for breadth and h for height,  

Volume of a cuboid = l × b × h 

 

Activity III: In the adjoin figure 8 cubes each of volume 

1 cc are arranged. By this arrangement we get a cube of 

side 2 cm Note that volume of this cube = 2 × 2 × 2 =

23 
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TOPIC – 17 

CIRCLE - CHORD AND ARC 
 

Circle – Chord and Arc (¾ÖŸÖãÔôû: •Öß¾ÖÖ ¾Ö ÛÓúÃÖ) 
 
17.1 Properties of chord of a circle 

 

Activity I: 

 

Draw chord AB of a circle with centre O.  

Draw perpendicular OP to chord AB. 

Measure seg AP and seg PB. 

 

 

 

 

 

 

 

 

Draw five circles with different radii. Draw a chord and 

perpendicular from the centre to each chord in each 

circle. Verify with a divider that the two parts of the 

chords are equal. You will get the following property. 

 

Properties of chord of a circle (¾ÖŸÖãÔôûÖ“µÖÖ •Öß¾Öê“Öê ÝÖãÞÖ¬Ö´ÖÔ ) 
ÛéúŸÖß I: 
Centre (ÛêúÓ¤üÎ) O †ÃÖ»Öê»µÖÖ ¾ÖŸÖãÔôûÖ“Öß ȩ̂üÜÖ AB Æüß chord (•Öß¾ÖÖ) 
ÛúÖœüÖ. 
ÛêúÓ¤üÎ O ´Ö¬Öæ®Ö •Öß¾ÖÖ AB ¾Ö¸ü ¸êüÜÖ OP perpendicular (»ÖÓ²Ö) ÛúÖœüÖ. 
Segment (¸êüÜÖ) AP ¾Ö ¸êüÜÖ PB “Öß »ÖÖÓ²Öß ´ÖÖê•ÖÖ. 
µÖÖ¯ÖÎ´ÖÖÞÖê ¾ÖêÝÖ¾ÖêÝÖóµÖÖ radii (×¡Ö•µÖê“Öß) ¯ÖÖ“Ö ¾ÖŸÖãÔôêû ÛúÖÝÖ¤üÖ¾Ö¸ü ÛúÖœüÖ. 
¯ÖÎŸµÖêÛú ¾ÖŸÖãÔôûÖŸÖ ‹Ûú •Öß¾ÖÖ ÛúÖœüæ®Ö ŸµÖÖ •Öß¾Öê¾Ö¸ü ÛêúÓ¤üÎÖŸÖæ®Ö »ÖÓ²Ö ÛúÖœüÖ. 
•Öß¾Öê“Öê    —ÖÖ»Öê»Öê ¤üÖê®Ö ³ÖÖÝÖ ÃÖ´ÖÖ®Ö †ÖÆêüŸÖ ÛúÖ Æêü divider 
(ÛúÛúÔ™üÛúÖ“µÖÖ) ÃÖÖÆüÖµµÖÖ®Öê verify (ŸÖ¯ÖÖÃÖæ®Ö ¯ÖÖÆüÖ). ŸÖã´ÆüÖÓ»ÖÖ ÜÖÖ»Öß»Ö 
property (ÝÖãÞÖ¬Ö´ÖÔ) ×´Öôêû»Ö. †®Öã³Ö¾Ö ‘µÖÖ. 
 
The perpendicular drawn from the centre of a circle 

to its chord bisects the chord. 

 

Centre of circle (¾ÖŸÖãÔôû ÛêúÓ¤üÎÖŸÖæ®Ö) chord (•Öß¾Öê¾Ö¸)ü ™üÖÛú»Öê»ÖÖ 
perpendicular (»ÖÓ²Ö) •Öß¾Öê»ÖÖ bisects (¤üã³ÖÖÝÖŸÖÖê). 

Activity - II: 

Draw five circles of different radii on a paper. Draw a 

chord in each circle. Find the midpoint of each chord. 

Join the centre of the circle and midpoint of the chord 

as shown in the figure.  

 

 

 

 

 

 

 

 

 

 

Name the chord as AB and midpoint of the chord as P. 

Check with set – square or protractor that 

∠APO or ∠BPO are right angles.  

Check whether the same result is observed for the 

chord of each circle.You will get the following property. 

 

ÛéúŸÖß II: 
‹ÛúÖ ÛúÖÝÖ¤üÖ¾Ö¸ü ¾ÖêÝÖ¾ÖêÝÖóµÖÖ ×¡Ö•µÖÖÓ“Öß 5 ¾ÖŸÖãÔôêû ÛúÖœüÖ. ¯ÖÎŸµÖêÛú ¾ÖŸÖãÔôûÖŸÖ 
‹Ûú chord (•Öß¾ÖÖ) ÛúÖœüÖ. ŸµÖÖ •Öß¾Öê“ÖÖ midpoint (´Ö¬µÖ×²ÖÓ¤üæ) ×´Öôû¾ÖÖ. 
¾ÖŸÖãÔôûÛêúÓ¤üÎ O ¾Ö •Öß¾Öê“ÖÖ ´Ö¬µÖ •ÖÖê›üÖ. ¿Öê•ÖÖ¸üß»Ö †ÖÛéúŸÖßŸÖ 
¤üÖÜÖ¾Ö»µÖÖ¯ÖÎ´ÖÖÞÖê ¯ÖÎŸµÖêÛú •Öß¾Öê»ÖÖ AB †Ö×ÞÖ •Öß¾Öê“µÖÖ ´Ö¬µÖ×²ÖÓ¤üæ»ÖÖ P Æêü 

®ÖÖ¾Ö ¤üµÖÖ. ∠APO ¾Ö∠BPO right angles (ÛúÖ™üÛúÖê®Ö) †ÖÆêüŸÖ Æêü 
square (ÝÖãÞµÖÖ®Öê) ØÛú¾ÖÖ protractor (ÛúÖê®Ö´ÖÖ¯ÖÛúÖ®Öê) ŸÖ¯ÖÖÃÖæ®Ö ¯ÖÖÆüÖ. 
¯ÖÎŸµÖêÛú ¾ÖŸÖãÔôûÖŸÖß»Ö •Öß¾Öê“µÖÖ ÃÖÓ¤ü³ÖÖÔŸÖ ÆüÖ“Ö †®Öã³Ö¾Ö µÖêŸÖÖê Æêü ¯ÖÖÆüÖ. 
µÖÖ¾Öºþ®Ö ŸÖã´ÆüÖÓ»ÖÖ ÜÖÖ»Öß»Ö ÝÖãÞÖ¬Ö´ÖÔ ×´Öôêû»Ö. 
 

The segment joining the centre of a circle and 

midpoint of its chord is perpendicular to the chord. 

 

¾ÖŸÖãÔôûÖ“Öê centre (ÛêúÓ¤üÎ) ¾Ö ŸµÖÖ ¾ÖŸÖãÔôûÖŸÖß»Ö chord (•Öß¾Öê“ÖÖ) 
midpoint (´Ö¬µÖ×²ÖÓ¤üæ) •ÖÖê›üÞÖÖ¸üÖ segment ( ȩ̂üÂÖÖÜÖÓ›)ü ÆüÖ ŸµÖÖ 
•Öß¾Öê»ÖÖ perpendicular (»ÖÓ²Ö) †ÃÖŸÖÖê. 
 

Solved Examples 

 

Ex. 1) In a circle with centre O, seg PQ is a chord 

oflength 7 cm. seg 𝐎𝐀 ⊥ 𝐜𝐡𝐨𝐫𝐝 𝐏𝐐, then find 𝐥(𝐀𝐏). 
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Solution: seg OA ⊥ chord PQ, ∴ point A is midpoint of 

chord PQ  

∴    l(PA) =
1

2
l(PQ) =

1

2
× 7 = 3.5  cm 

 

Ex. 2) Radius of a circle with centre O is 10 cm. Find 

the length of the chord if the chord is at a distance 

of 6 cm from the centre.  

 

Solution: Distance of the chord from the centre of the 

circle is the length of perpendicular drawn from the 

centre of the circle to the chord. AB is the chord of the 

circle with centre O. 

 

 

 

 

 

 

 

 

 

seg OP ⊥ chord AB 

 

Radius of the circle = l(OB) = 10  cm. 

l(OP) = 6 cm. ∆ OPBis a right angled triangle. According 

to Pythagoras theorem, 

 

[l(OP)]2 + [l(PB)]2 = [l(OB)]2 

∴  62 + [l(PB)]2 = 102 

∴  [l(PB)]2 = 102 − 62 

∴  [l(PB)]2 = (10 + 6)(10 − 6) = 16 × 4 = 64 

∴   l(PB) = 8 cm. 

We know that, the perpendicular drawn from centre of 

the circle to the chord bisects the chord. 

∴ l(AB) = 2 × l(PB) = 2 × 8 = 16 

∴ length of chord AB is 16 cm. 

 

Practice Set 17.1 

 

1) In a circle with centre P, chord AB is drawn of 

length 13 cm, 𝐬𝐞𝐠 𝐏𝐐 ⊥ 𝐜𝐡𝐨𝐫𝐝 𝐀𝐁, then find 𝐥(𝐐𝐁). 

 

 

 

 

 

 

 

 

 

Solution:  

l(AB) = 13 cm                                      ….. (Given) 

seg PQ ⊥ chord AB 

The perpendicular draw from the centre of a circle to its 

chord bisects the chord. 

l(QB) =
1

2
 l(AB) 

∴ l(QB) =
1

2
× 13 

∴ l(QB) = 6.5 cm 

Ans: l(QB) = 𝟔. 𝟓 𝐜𝐦. 

 

×¾ÖªÖ£Öá ×´Ö¡ÖÖÓ®ÖÖê µÖÖ example ´Ö¬µÖê †Ö¯Ö»µÖÖ»ÖÖ QB “Öß »ÖÖÓ²Öß 
ÛúÖœüÖµÖ“Öß †ÖÆêü. ¯ÖÞÖ ȩ̂üÜÖ PQ ⊥ •Öß¾ÖÖ AB †ÖÆêü ´ÆüÞÖ•Öê“Ö ȩ̂üÜÖ PQ 

•Öß¾ÖÖ AB “Öê ¤üÖê®Ö ÃÖ´ÖÖ®Ö ³ÖÖÝÖÖŸÖ ¹ý¯ÖÖÓŸÖ¸ü Ûú¸üŸÖê.  QB “Öß »ÖÖÓ²Öß Æüß •Öß¾ÖÖ 
AB “µÖÖ ×®Ö´´Öß †ÃÖê»Ö ŸµÖÖ¯ÖÏ´ÖÖÞÖê QB “Öß »ÖÖÓ²Öß ˆ¤üÖÆü¸ÞÖÖŸÖ 
¤üÖÜÖ¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê ÛúÖœüÞÖê. 
 

2) Radius of a circle with centre O is 25 cm. Find the 

distance of a chord from the centre if length of the 

chord is 48 cm. 

 

 

 

 

 

 

 

 

Solution: 

l(OD) = 25 cm    … … …
l(CD) = 48 cm                 

}         (Given) 

seg OP ⊥ chord CD 
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†¿ÖÖ“Ö ¯ÖÏÛúÖ¸êü ... 
 

ÃÖ¾ÖÔ Topics “µÖÖ ÃÖ¾ÖÔ ¯ÖÏ¿®ÖÖÓ“Öß ˆ¢Ö¸êü †ÝÖÖê¤ü ü̧ English 

´Ö¬µÖê ×¤ü»Öß †ÃÖæ®Ö ŸµÖÖ“Öê Ã¯ÖÂ™üßÛú¸üÞÖ Scientific 

´Ö¸üÖšüß´Ö¬µÖê ×¤ü»Öê †ÖÆêü... 

 

ˆ³µÖÖ ´ÖÆüÖ¸üÖÂ™üÒÖŸÖ †ÃÖÖ ‹ÛúÆüß ×¾ÖªÖ£Öá ¸üÖÆüÞÖÖ¸ü ®ÖÖÆüß 

Ûúß, ŸµÖÖ»ÖÖ ÃÖ´Ö•ÖÞÖÖ¸ü ®ÖÖÆüß.. 

 

 ÃÖ¾ÖÖÕ®ÖÖ ÃÖ¾ÖÔ ÃÖ´Ö•ÖÞÖÖ¸ü...  

 ÃÖ¾ÖÔ•ÖÞÖ ÃÖ¾ÖÔ ×»Ö×ÆüÞÖÖ¸ü...  

 ´ÖÖŒÃÖÔ/ –ÖÖ®Ö ÃÖ¾ÖÖÕ“Öê ¾ÖÖœüÞÖÖ¸ü... 

 –ÖÖ®Ö ¾ÖÖœü»µÖÖ®Öê ²Öê¸üÖê•ÖÝÖÖ¸üß Ûú´Öß ÆüÖêÞÖÖ¸ü... 

 ¯ÖÖšüÖÓŸÖ¸ü/ ‘ÖÖêÛú´Ö¯Ö¼üß Ûúºþ®Ö ÛúÖÆüßÆüß ˆ¯ÖµÖÖêÝÖ 

®ÖÖÆüß... 

 

µÖÖÃÖÖšüß ±úŒŸÖ –ÖÖ®Ö¤üÖ“Öß ¯ÖãÃŸÖÛêú 

 

¯ÖãÃŸÖÛú ´ÖÖÝÖÞÖßÃÖÖšüß ÃÖÓ¯ÖÛÔú - 9657961490 

 

†Ö•Ö“Ö ÃÖÓ¯ÖÛÔú Ûú¸üÖ.. 
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