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TOPIC – 01 

SIMILARITY 
 

1.1 Introduction:  

 

i) We have studied Ratio and Proportion. The 

statement, 'the numbers a and b are in the ratio 
m

n
 is 

also written as, 'the numbers a and b are in proportion 

m:n. 

ii) For this concept we consider positive real numbers. 

We know that the lengths of line segments and area of 

any figure are positive real numbers.  

iii) We know the formula of area of a triangle.  

Area of a triangle =
1

2
 Base × Height  

 

Similarity (ÃÖ´Öºþ¯ÖŸÖÖ) 
1.1 Introduction (¯ÖÏÃŸÖÖ¾Ö®ÖÖ): 
†Ö¯ÖÞÖ Ratio and Proportion (ÝÖãÞÖÖêŸŸÖ¸ü ¾Ö ¯ÖÏ´ÖÖÞÖ) µÖÖÓ“ÖÖ †³µÖÖÃÖ 
Ûêú»ÖÖ †ÖÆêü. a †Ö×ÞÖ b µÖÖ ¤üÖê®Ö number “ÖÖ ratioü m

n
  †ÖÆêü, ŸÖê“Ö 

statement (×¾Ö¬ÖÖ®Ö) a †Ö×ÞÖ b µÖÖ ¤üÖê®Ö numbers m:n µÖÖ ratio 
´Ö¬µÖê †ÖÆêüŸÖ †ÃÖêÆüß ×»Ö×ÆüŸÖÖŸÖ. 
µÖÖ concept ÃÖÖšüß †Ö¯ÖÞÖ general ¯ÖÞÖê positive real numbers 
(¬Ö®Ö ¾ÖÖÃŸÖ¾Ö ÃÖÓÜµÖÖ) “ÖÖ ×¾Ö“ÖÖ¸ü Ûú¸üŸÖÖê. †Ö¯Ö»µÖÖ»ÖÖ Æêü information 
†ÖÆêü Ûúß lengths of line segments (¸êüÂÖÖÜÖÓ›üÖ“Öß »ÖÖÓ²Öß) †Ö×ÞÖ 
area of any figure (‹ÜÖÖªÖ †ÖÛéúŸÖß“Öê õÖê¡Ö±úôû) µÖÖ positive 

real numbers †ÃÖŸÖÖŸÖ.  
†Ö¯Ö»µÖÖ»ÖÖ area of a triangle (×¡ÖÛúÖêÞÖÖ“Öê õÖê¡Ö±úô) “ÖÖ formula 
´ÖÖÆüßŸÖ †ÖÆêü.  

area of triangle = 1

2
 base × height 

 

1.2 Ratio of areas of two triangles  

 

Let's find the ratio of areas of any two triangles.  

 

Ex. In ∆ ABC, AD is the height and BC is the base.  

In ∆ PQR, PS is the height and QR is the base 

 

A(∆ABC)

A(∆PQR)
=

1

2
×BC×AD

1

2
×QR×PS

  ∴
A(∆ABC)

A(∆PQR)
=

BC×AD

QR×PS
  

 

 

 

 

 

 

 

 

 

Hence the ratio of the areas of two triangles is equal to 

the ratio of the products of their bases and 

corresponding heights, 

 

Base of a triangle is b1 and height is h1. Base of another 

triangle is b2 and height is h2, then the ratio of their 

areas =  
b1×h1

b2×h2
 .  

 

Suppose some conditions are imposed on these two 

triangles,  

 

Condition 1: If the heights of both triangles are equal 

then- 

 
A(∆ABC)

A(∆PQR)
=

BC×h

QR×h
 = 

BC

QR
   ∴

A(∆ABC)

A(∆PQR)
= 

b1

b2
 

 

 

 

 

 

 

 

 

Property: The ratio of the areas of two triangles with 

equal heights is equal to the ratio of their 

corresponding bases.  

 

Condition 2: If the bases of both triangles are equal 

then  

 
A(∆ABC)

A(∆APB)
=

AB×h1

AB×h2
   ∴

A(∆ABC)

A(∆APB)
= 

h1

h2
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1.6 Similar triangles  

 

1.6.1 Tests of similarity of triangles  

 

i) For similarity of two triangles, the necessary 

conditions are that their corresponding sides are in 

same proportion and their corresponding angles are 

congruent. 

ii) Out of these conditions; when three specific 

conditions are fulfilled, the remaining conditions are 

automatically fulfilled. 

iii) This means for similarity of two triangles, only three 

specific conditions are sufficient. 

iv) Similarity of two triangles can be confirmed by 

testing these three conditions.  

v) The groups of such sufficient conditions are called 

tests of similarity, which we shall use.  

 

Tests for similarity of triangles (×¡ÖÛúÖêÞÖÖÓ“µÖÖ ÃÖ´Öºþ¯ÖŸÖê“µÖÖ 
ÛúÃÖÖê™ü¶Ö) 
¤üÖê®Ö triangle similar †ÃÖÞµÖÖÃÖÖšüß ŸµÖÖÓ“µÖÖ ×ŸÖ®Æüß corresponding 

sides (ÃÖÓÝÖŸÖ ²ÖÖ•Öæ) ¯ÖÎ´ÖÖÞÖÖŸÖ †ÃÖÞÖê †Ö×ÞÖ ×ŸÖ®Æüß corresponding 

angle congruent (‹Ûúºþ¯Ö) †ÃÖÞÖê †Ö¾Ö¿µÖÛú †ÃÖŸÖê; ¯Ö¸üÓŸÖã µÖÖ ÃÖÆüÖ 
conditions ¯ÖîÛúß three specific conditions “Öß fulfill (¯ÖæŸÖÔŸÖÖ) 
—ÖÖ»µÖÖÃÖ ˆ¸ü»Öê»µÖÖ conditions fulfill †Ö¯ÖÖê†Ö¯Ö ÆüÖêŸÖê; ´ÆüÞÖ•Öê ¤üÖê®Ö 
triangle similar ÆüÖêÞµÖÖÃÖÖšüß three specific conditions ¯Öã ȩ̂ü¿ÖÖ 
†ÃÖŸÖÖŸÖ. µÖÖ three specific conditions ŸÖ¯ÖÖÃÖæ®Ö ¤üÖê®Ö ×¡ÖÛúÖêÞÖ 
ÃÖ´Öºþ¯Ö †ÖÆêüŸÖ ÛúÖ Æêü šü¸ü×¾ÖŸÖÖ µÖêŸÖê. †¿ÖÖ ¯Öã ȩ̂ü¿ÖÖ †™üßÓ“ÖÖ ÃÖ´ÖæÆü ´ÆüÞÖ•Öê“Ö 
test for similarity of triangles ÆüÖêŸÖ. ´ÆüÞÖæ®Ö ¤üÖê®Ö ×¡ÖÛúÖêÞÖ ÃÖ´Öºþ¯Ö 
†ÖÆêüŸÖ ÛúÖ Æêü šü¸ü¾ÖÞµÖÖÃÖÖšüß ŸµÖÖ ×¾Ö×¿ÖÂ™ü †™üß ŸÖ¯ÖÖÃÖÞÖê ¯Öã¸êüÃÖê †ÃÖŸÖê. 
 

AAA test for similarity of triangles  

 

“For a given correspondence of vertices, when 

corresponding angles of two triangles are 

congruent, then the two triangles are similar”. 

 

In ∆ ABC and ∆ PQR, in the correspondence ABC ↔ PQR 

if  

∠A ≅ ∠P, ∠B ≅  ∠Q and ∠C ≅  ∠R then ∆ ABC ~ ∆ PQR 

 

 

 

 

 

 

 

 

 

 

 

 

 

Proof of AAA test  

 

Given: In   ∆ ABC and ∆ PQR, 

∠A ≅ ∠P, ∠B ≅  ∠Q and ∠C ≅  ∠R 

 

 

 

 

 

 

 

 

To prove: ∆ ABC ~ ∆ PQR 

 

Let us assume that ∆ ABC is bigger than  ∆ PQR, Mark 

point M on AB, and point N on Ac such that AM = PQ and 

AN = PR. 

Show that ∆ AMN  ≅  ∆ PQR, Hence show that MN ∥ BC. 

Now using basic proportionality theorem, 
AM

MB
=  

AN

NC
 

That is  
MB

AM
=  

NC

AN
         ….. (By invertendo) 

 

 
MB+AM

AM
=  

NC+ AN

AN
             …… (By componendo) 

 

∴  
AB

AM
=  

AC

AN
    

 

∴  
AB

PQ
=  

AC

PR
  

Similarly it can be shown that 
AB

PQ
=  

BC

QR
 

∴  
AB

PQ
=  

BC

QR
 =  

AC

PR
 

 ∴ ∆ ABC ~ ∆ PQR  

 

AAA test for similarity of triangles (ÃÖ´Öºþ¯ÖŸÖê“Öß ÛúÖêÛúÖêÛúÖê 
ÛúÃÖÖê™üß) 
¤üÖê®Ö triangle “µÖÖ vertices ´Ö¬Öß»Ö given one to one 

correspondence ®ÖãÃÖÖ¸ü ÆüÖêÞÖÖ ȩ̂ü corresponding angle •Ö¸ü 
congruent (‹Ûúºþ¯Ö) †ÃÖŸÖß»Ö ŸÖ¸ü ŸÖê triangle similar †ÃÖŸÖÖŸÖ. 
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# Solved Examples  

 

Ex. (i) In ∆ XYZ, ∠ Y = 100°, ∠Z = 30°, In ∆ LMN,  

∠M= 100°, ∠ N= 30°, Are ∆ XYZ and ∆ LMN similar? If 

yes, by which test?  

 

 

 

 

 

 

 

Solution: In ∆ XYZ and ∆ LMN,  

∠Y=100°, ∠M= 100°,   

∴  ∠Y  ≅  ∠M 

∠Z = 30°, ∠N= 30°, ∴ ∠ Z ≅ ∠ N  

∆ XYZ ~ ∆ LMN   …………by AA test 

 

Ex. (ii) Are two triangles in figure 1.51 similar, 

according to the information given? If yes, by which 

test?  

 

 

 

 

 

 

 

Solution: In ∆ PMN and   ∆ UVW,  

 
PM

UV
=

6

3
=

2

1
,

MN

VW
=

10

5
=

2

1
  

 

∴  
PM

UV
=

MN

VW
  

And ∠ M ≅  ∠ V     ….. Given 

∆PMN ~ ∆UVW ……. SAS test of similarity   

 

Ex. (iii) Can we say that the two triangles in figure 

1.52 similar, according to information given? If yes, 

by which test?  

 

 

 

 

 

 

 

Solution: ∆ XYZ and ∆ MNP,  

 
XY

MN
=

14

21
=

2

3
,

YZ

NP
=

20

30
=

2

3
  

 It is given that ∠ Z ≅ ∠ P. But ∠ Z and ∠ P are not 

included angles by sides which are in proportion.  

∴  ∆ XYZ and ∆ MNP cannot be said to be similar.  

 

Ex. (iv) In the adjoining figure BP⊥AC, CQ⊥AB, 

A - P- C, A- Q- B, then prove that ∆ APB and ∆ AQC 

are similar.  

 

 

 

 

 

 

 

 

 

 

Solution: In ∆ APB and ∆ AQC  

∠ APB = 90°            …… (I)  

∠ AQC =  𝟗𝟎°             …..  (II)  

∴ ∠APB ≅ ∠ AQC           ....from (I) and (II)  

∠ PAB ≅  ∠ QAC             (Common angle) 

 ∴  ∆ APB ~ ∆ AQC        …. (AA test)   

 

Ex. (v) Diagonals of a quadrilateral ABCD intersect 

in point Q. If 2QA = QC, 2QB = QD, then prove that 

DC = 2AB.   

 

 

 

 

 

 

 

 

 

Given: 2QA = QC, 2QB = QD 

  

To prove: CD = 2AB  

 

Proof: 2QA = QC      ∴  
QA

QC
=

1

2
       ….. (I) 
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Q.5 Figure ´Ö¬µÖê show Ûêú»µÖÖ¯ÖÏ´ÖÖÞÖê construction ®ÖãÃÖÖ¸ü 

□ASRB ´Ö¬µÖê ŸµÖÖ properties ®ÖãÃÖÖ¸ü †Ö×ÞÖ ∆TAS, ∆TBQ, 

∆TAP ü†Ö×ÞÖ ∆TBR ´Ö¬µÖê Pythagoras theorem ®ÖãÃÖÖ¸ü solve 
Ûú¸üÞµÖÖ“ÖÖ ¯ÖÏµÖŸ®Ö Ûú¸üÖ¾ÖÖ. ×´ÖôûÞÖÖ·µÖÖ equations ®ÖãÃÖÖ¸ü †Ö¾Ö¿µÖÛú ŸÖß 
identity ×´Öôû¾ÖÖ¾Öß. 
 
# Solved Examples   

 

Ex. (i) See fig, in ∆ ABC, ∠ B= 90°, ∠ A= 30°, AC=14, 

then find AB and BC  

 

 

 

 

 

 

 

 

 

 

 

Solution:  

In ∆ ABC,  

∠B = 90°, ∠A = 30°, ∴  ∠C = 60°  

By 30°- 60°- 90° theorem,  

BC=  
1

2
 × AC 

BC = 
1

2
× 14 

BC = 7  

AB = 
√3

2
× AC 

AB = 
√3

2
× 14 

AB = 7√3  

 

Ex. (ii) See fig, In ∆ ABC, seg AD ⟘ seg BC, ∠C = 45°, 

BD = 5 and AC = 8√𝟐 then find AD and BC.  

 

 

 

 

 

 

 

 

 

Solution: In ∆ ADC  

∠ADC = 90°, ∠C = 45°, ∠DAC = 45°  

AD = DC = 
1

√2
× 8√2       ... by 45°-45°-90° theorem  

DC = 8       ∴  AD = 8  

BC = BD + DC  

      = 5 + 8  

 ∴ BC= 13   

 

Ex. (iii) In fig, ∠ PQR = 90°, seg QN ⟘ seg PR, PN = 9, 

NR = 16. Find QN.  

 

 

 

 

 

 

 

 

 

Solution: In ∆ PQR, seg QN ⟘ seg PR  

NQ2 = PN x NR      ... theorem of geometric mean  

∴ NQ = √PN × NR  

            = √9 × 16 

            = 3× 4 

            = 12               

 

Ex. (iv) See fig, In ∆PQR, ∠ PQR = 90°, seg QS ⟘ seg 

PR then find x, y, z.  

 

 

 

 

 

 

 

 

 

 

 

 

Solution: In ∆ PQR, ∠PQR 90°, seg QS ⟘ seg PR  

QS = √PS × SR        (theorem of geometric mean)  

      = √10 × 8 

     = √5 × 2 × 8 

      = √5 × 16 
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      = 4√5 

∴ x = 4√5  

 

In ∆ QSR, by Pythagoras theorem 

QR2 = QS2 + SR2  

        = (4√5)2 + 82 

         = 16× 5 + 64 

        = 80 + 64 

        = 144 

∴ QR = 12  

 

 In ∆ PSQ, by Pythagoras theorem 

PQ2 = QS2 + PS2  

        = (4√5)2 + 102 

         = 16× 5 + 100 

        = 80 + 100 

         = 180 

          = 36 × 5 

 ∴  PQ = 6√5 

Hence x = 4√5, y = 12, z = 6√5 

 

Example (i) ŸÖê (iv) ÃÖÖšüß- Property of 30° − 60° −

90°,   45° − 45° − 90° , theorem of geometric mean †Ö×ÞÖ 
pythagorian theorem “ÖÖ use Ûúºþ®Ö example ´Ö¬µÖê ×¤ü»Öê»µÖÖ 
information ®ÖãÃÖÖ¸ü  solve Ûú¸üÞµÖÖ“ÖÖ ¯ÖÏµÖŸ®Ö Ûú¸üÖ¾ÖÖ. 
 

Ex. (v) See fig 2.16, In ∆ ABC, seg AD ⟘ seg BC, Prove 

that: AB2 + CD2 = BD2 + AC2  

 

 

 

 

 

 

 

 

 

 

Solution: According to Pythagoras theorem, in ∆ ADC  

AC2 = AD2 + CD2   

∴ AD2 = AC2 - CD2      ... (I)  

In ∆ ADB  

AB2 = AD2 + BD2  

∴ AD2 = AB2 - BD2   ...  (II) 

∴ AB2 - BD2 = AC2 - CD2 ……. [From I and II]  

∴ AB2 + CD2 = AC2 + BD2  

Example (v) - ∆ADC †Ö×ÞÖ ∆ADB ´Ö¬µÖê pythagorian ®ÖãÃÖÖ¸ü 
equation (i) †Ö×ÞÖ (ii) ×´ÖôûŸÖÖŸÖ. ŸµÖÖ¾Öºþ®Ö prove Ûú¸üÞµÖÖÃÖÖšüß 
ÃÖÖÓ×ÝÖŸÖ»Öê»Öß expression ×´Öôû¾ÖÖ¾Öß. 
 

Problem Set - 2  

 

Q.1 Some questions and their alternative answers 

are given. Select the correct alternative:  

 

(i) Out of the following which is the Pythagorean 

triplet?  

(A) (1, 5, 10)                                (B) (3, 4, 5)   

(C) (2, 2, 2)                                   (D) (5, 5, 2)  

 

Ans: (B) 

 

(ii) In a right angled triangle, if the sum of the 

squares of the sides making right angle is 169 then 

what is the length of the hypotenuse?  

(A) 15    (B) 13            (C) 5      (D) 12  

 

Ans: (B) 

 

(iii) Out of the dates given below which date 

constitutes a Pythagorean triplet?  

(A) 15/08/17                           (B) 16/08/16  

(C) 3/5/17                                (D) 4/9/15  

 

Ans: (A) 

 

(iv) If a, b, c are sides of a triangle and a2 + b2 = c2, 

name the type of triangle.  

(A) Obtuse angled triangle  

(B) Acute angled triangle  

(C) Right angled triangle  

(D) Equilateral triangle  

 

Ans: (C) 

 

(v) Find perimeter of a square if its diagonal is 10√𝟐 

cm.  

(A) 10 cm     (B) 40√𝟐 cm    (C) 20 cm       (D) 40 cm  

 

Ans: (D) 
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(vi) Altitude on the hypotenuse of a right angled 

triangle divides it in two parts of lengths 4 cm and 9 

cm. Find the length of the altitude.  

(A) 9 cm         (B) 4 cm          (C) 6 cm          (D) 2√𝟔 cm  

 

Ans: (C) 

 

(vii) Height and base of a right angled triangle are 

24 cm and 18 cm; find the length of its hypotenuse.  

(A) 24 cm        (B) 30 cm           (C) 15 cm       (D) 18 cm  

 

Ans: (B) 

 

(viii) In ∆ABC, AB = 6√𝟑 cm, AC = 12 cm, BC = 6 cm. 

Find measure of ∠ A.  

(A) 30°      (B) 60°          (C) 90°                 (D) 45° 

 

Ans: (A) 

 

Q.2 Solve the following examples:  

 

(i) Find the height of an equilateral triangle having 

side 2a.  

 

Solution: 

 

 

 

 

 

 

 

 

 

 

 

 

Suppose the given equilateral triangle be ABC and  

seg AD be the height 

∠ B = 60° ... (Angle of an equilateral triangle) ... (1)  

In ∆ ADB,  

∠ABD + ∠BAD + ∠ADB = 180°  

 

 

 

 

3.6 Arc of a circle  

 

3.6.1 Arc of the circle:  

 

i) A secant divides a circle in two parts. Any one of these 

two parts and the common points of the circle and the 

secant constitute an arc of the circle.  

ii) The points of intersection of circle and secant are 

called the end points of the arcs.  

 

 

 

 

 

 

 

 

 

iii) In this figure, due to secant k we get two arcs of the 

circle with centre C-arc AYB, arc AXB.  

 

iv) Major arc: If the centre of a circle is on one side of 

the secant then the arc on the side of the centre is called 

'major arc'. 

 

v) Minor arc: The arc which is on the other side of the 

centre is called ‘minor arc'.  

In the figure arc AYB is a major arc and arc AXB is a 

minor arc.  

 

vi) If there is no confusion then the name of a minor arc 

is written using its end points only. For example, the arc 

AXB in figure, is written as arc AB.  

vii) Here after, we are going to use the same convention 

for writing the names of arcs.   

 

Arc of a circle (¾ÖŸÖãÔôûÛÓúÃÖ) - 
 Secant (¾ÖéŸŸÖ”êû×¤üÛúÖ) ´Öãôêû circle “Öê ¤üÖê®Ö ³ÖÖÝÖÖÓŸÖ ×¾Ö³ÖÖ•Ö®Ö ÆüÖêŸÖê. 
µÖÖÓ¯ÖîÛúß ÛúÖêÞÖŸÖÖÆüß ‹Ûú part †Ö×ÞÖ secant “Öê circle ¾Ö¸üß»Ö point 
×´Öôæû®Ö ÆüÖêÞÖÖ·µÖÖ figure »ÖÖ Arc of a circle ´ÆüÞÖŸÖÖŸÖ.  
Secant “µÖÖ •µÖÖ ²ÖÖ•Öæ»ÖÖ centre of circle (¾ÖŸÖãÔôûÛëú¦ü) †ÃÖŸÖê ŸµÖÖ 
side “µÖÖ arc »ÖÖ major arc †Ö×ÞÖ opposite side (×¾Ö¹ý¤Ëü¬Ö ²ÖÖ•Öæ) 
“µÖÖ arc (ÛÓúÃÖ) »ÖÖ minor arc ´ÆüÞÖŸÖÖŸÖ. ¾Ö¸üß»Ö figure ´Ö¬µÖê arc 
AYB ÆüÖ major arc (×¾Ö¿ÖÖ»ÖÛÓúÃÖ) †Ö×ÞÖ arc AXB ÆüÖ minor 

arc (»Ö‘ÖãÛÓúÃÖ) †ÖÆêü. ‹ÜÖÖªÖ arc of circle “Öê ®ÖÖ¾Ö three letters ü 
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¾ÖÖ¯Öºþ®Ö ×»Ö×Æü»µÖÖ®Öê ŸÖÖê ®Öê´ÖÛúÖ ÃÖ´Ö•ÖŸÖÖê, ¯Ö Ó̧üŸÖã ÛúÖÆüß confusion 
(ÃÖÓ×¤üÝ¬ÖŸÖÖ) ×®Ö´ÖÖÔÞÖ ÆüÖêŸÖ ®ÖÃÖê»Ö ŸÖ¸ü minor arc “Öê ®ÖÖ¾Ö ŸµÖÖ“Öê end 

point (†ÓŸµÖØ²Ö¤æü) ¤ü¿ÖÔ¾ÖÞÖÖ·µÖÖ two letters ®Öß ×»Ö×ÆüŸÖÖŸÖ. ˆ¤üÖ.  
¾Ö¸üß»Ö figure ´Ö¬Öß»Ö ÛÓúÃÖ AXB  ÆüÖ ÛÓúÃÖ AB †ÃÖÖÆüß ×»Ö×ÆüŸÖÖŸÖ. 
 

3.6.2 Central angle  

   

When the vertex of an angle is the centre of a circle, it is 

called a central angle. In the figure, O is the centre of a 

circle and ∠ AOB is a central angle.  

Like secant, a central angle also divides a circle into two 

arcs.  

 

 

  

 

 

 

 

 

 

Central angle (Ûëú¦üßµÖ ÛúÖê®Ö) - 
The vertex of an angleü ÆüÖ centre of a circle ¾Ö¸ü †ÃÖŸÖÖê. ŸµÖÖ 
angle »ÖÖ Central angle ´ÆüÞÖŸÖÖŸÖ.  
Figure ´Ö¬µÖê centre O †ÃÖê»Öê»Öê circleû †ÃÖæ®Ö ∠AOB ÆüÖ Central 

angle †ÖÆêü.  
Secant ¯ÖÏ´ÖÖÞÖê Central angle ´Öãôê ûÃÖã¤Ëü¬ÖÖ circle “Öê ¤üÖê®Ö arc ´Ö¬µÖê 
×¾Ö³ÖÖ•Ö®Ö ÆüÖêŸÖê. 
 
3.6.3 Measure of an arc  

 

To compare two arcs, we need to know their measures. 

Measure of an arc is defined as follows.  

(i) Measure of a minor arc is equal to the measure of its 

corresponding central angle. In figure, measure of 

central ∠ AOB is θ.  

∴ measure of minor arc APB is also θ.  

(ii) Measure of major arc  

              = 360° - measure of corresponding minor arc.  

In figure, measure of major arc AQB  

= 360° - measure of minor arc APB = 360° - θ 

(iii) Measure of a semicircular arc, that is of a semi-

circle, is 180°.  

(iv) Measure of a complete circle is 360°.  

 

 

‹Ûú´ÖêÛúÖÓ®ÖÖ ‹ÛúÖ“Ö point ´Ö¬µÖê intersect Ûú¸üüŸÖÖŸÖ. †¿ÖÖ circles ®ÖÖ 
touching circles (Ã¯Ö¿ÖÔ¾ÖŸÖãÔôêû) ´ÆüÞÖŸÖÖŸÖ. 
Touching circles “Öß definition ¯Öãœüß»Ö¯ÖÎ´ÖÖÞÖê Ûú¸üŸÖÖ µÖêŸÖê. 
‹ÛúÖ plane ´Ö¬Öß»Ö ¤üÖê®Ö circlesû ŸµÖÖ“Ö plane ´Ö¬Öß»Ö ‹ÛúÖ line »ÖÖ 
same point ´Ö¬µÖê ”êû¤üŸÖ †ÃÖŸÖß»Ö, ŸÖ¸ü ŸµÖÖÓ®ÖÖ touching circles 
´ÆüÞÖŸÖÖŸÖ. ŸÖß line ¤üÖê®Æüß circle “Öß common tangent (ÃÖÖ´ÖÖ‡ÔÛú 
Ã¯ÖÙ¿ÖÛúÖ) †ÃÖŸÖê. 
¤üÖê®Æüß circlesû ¾Ö line µÖÖÓ“µÖÖŸÖß»Ö common point »ÖÖ common 

point of contact (ÃÖÖ´ÖÖ‡ÔÛú Ã¯Ö¿ÖÔ×²ÖÓ¤üæ) ´ÆüÞÖŸÖÖŸÖ. 
Figure (A) ´Ö¬µÖê centreü R ¾Ö S †ÃÖÞÖÖ¸üß circlesû line l »ÖÖ T µÖÖ 
‹ÛúÖ“Ö Ø²Ö¤æüŸÖ ”êû¤üŸÖÖŸÖ. ´ÆüÞÖæ®Ö ŸÖß ¤üÖê®Æüß touching circles †ÃÖæ®Ö line 
l Æüß ŸµÖÖÓ“Öß common tangent (ÃÖÖ´ÖÖ‡ÔÛú Ã¯ÖÙ¿ÖÛúÖ) †ÖÆêü. Figure 
´Ö¬Öß»Ö circles Æüß externally touching (²ÖÖÊÃ¯Ö¿Öá) †ÖÆêüŸÖ. 
Figure (B) ´Ö¬Öß»Ö circles Æüß internally touching (†ÓŸÖÃ¯ÖÔ¿Öá) 
†ÃÖæ®Ö line p Æüß ŸµÖÖÓ“Öß tangent †ÖÆêü. 
 

Activity I:  

 

Take three collinear points X-Y-Z as shown in 

figure,  

i) Draw a circle with centre X and radius XY.  

ii) Draw another circle with centre Z and radius YZ.  

Note that both the circles intersect each other at the 

single point Y.  

 

 

 

 

 

 

 

 

iii) Draw a line through point Y and perpendicular 

to seg XZ.  

 

Note that this line is a common tangent of the two 

circles.  

 

Activity II:  

 

Take points Y-X-Z as shown in the figure.  

Draw a circle with centre Z and radius ZY. 

Also draw a circle with centre X and radius XY.  
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Note that both the circles intersect each other at the 

point Y.  

 

Draw a line perpendicular to seg YZ through point Y, 

which is the common tangent for the circles.   

 

# Let’s think 

 

 

 

 

 

 

  

 

 

 

1) The circles shown in the figure are called 

externally touching circles. Why? 

 

Ans: Circles with centres R and S lie in the same plane 

and intersect with a line l in the plane in one and only 

one point T [R-T-S]. 

Hence, the given circles are externally touching circles. 

 

2) The circles shown in the figure are called 

internally touching circles. Why? 

 

 

 

 

 

 

 

 

 

 

4.2 Construction of similar Triangle:  

 

i) To construct a triangle similar to the given triangle, 

satisfying the condition of given ratio of corresponding 

sides.  

ii) The corresponding sides of similar triangles are in 

the same proportion and the corresponding angles of 

these triangles are equal. Using this property, a triangle 

which is similar to the given Triangle can be 

constructed. 

 

Construction of similar Triangle (ÃÖ´Öºþ¯Ö ×¡ÖÛúÖêÞÖÖ“Öß 
¸ü“Ö®ÖÖ) - 
‹ÛúÖ triangle “µÖÖ side ×¤ü»µÖÖ †ÃÖŸÖÖ, ŸµÖÖ“µÖÖ¿Öß simillel 
†ÃÖÞÖÖ¸üÖ †Ö×ÞÖ ratio “Öß condition (†™)ü ¯ÖæÞÖÔ Ûú¸üÞÖÖ¸üÖ 
triangle ÛúÖœüÞÖê. 
¤üÖê®Ö similar triangles “µÖÖ corresponding sides (ÃÖÓÝÖŸÖ 
²ÖÖ•Öæ) same proportion (‹ÛúÖ“Ö ¯ÖḮ ÖÖÞÖÖŸÖ) ´Ö¬µÖê †ÃÖŸÖÖŸÖ 
†Ö×ÞÖ ŸµÖÖÓ“Öê corresponding angles (ÃÖÓÝÖŸÖ ÛúÖê®Ö) equal 
(‹Ûúºþ¯Ö) †ÃÖŸÖÖŸÖ. µÖÖ“ÖÖ ˆ¯ÖµÖÖêÝÖ Ûºþ®Ö ×¤ü»Öê»µÖÖ triangle ¿Öß 
similar †ÃÖÞÖÖ¸üÖ ×¡ÖÛúÖêÞÖ ÛúÖœüŸÖÖ µÖêŸÖÖê. 
 

Ex. (i) ∆ ABC ~ ∆ PQR, in ∆ ABC, AB = 5.4 cm, BC = 4.2 

cm, AC = 6.0 cm. AB:PQ = 3:2. Construct  

∆ ABC and ∆ PQR. 

Rough figure: 

 

 

 

 

 

 

 

 

Construct ∆ ABC of given measure. 

∆ ABC and ∆ PQR are similar. 

∴ their corresponding sides are proportional. 

∴
AB

PQ
=  

BC

QR
=

AC

PR
=

3

2
 ………. (I) 

As the sides AB, BC, Ac are known, we can find the 

lengths of sides PQ, QR, PR. 

Using equation (I),  
5.4

PQ
=

4.2

QR
=

6.0

PR
=

3

2
 

 
5.4

PQ
=

3

2
 .  ∴ 3 × PQ = 5.4 × 2 ∴ PQ = 

10.8

3
  

 

 

 

 



 Demo Pages of Book                                                                                                                                                                  10th (Mathematics II) 

 

Dnyanada Publication House Pune                                                                                                                                            Page 10 

 ∴ PQ = 3.6 cm  

 
4.2

QR
=

3

2
 .  ∴ 3 × QR = 4.2 × 2 ∴ QR = 

8.4

3
  

 ∴ QR = 2.8 cm  

 
6.0

PR
=

3

2
 .  ∴ 3 × PR = 6.0 × 2 ∴ PR = 

12.0

3
  

 ∴ PR = 4.0 cm  

∴ PQ = 3.6 cm, QR = 2.8 cm and PR = 4.0 cm. 

 

 

 

 

 

 

 

 

 

 

Example (i) ∆ABC ü¾Ö ∆PQR ü´Ö¬Öß»Ö similarity ®ÖãÃÖÖ¸ü ∆PQR 
ü“µÖÖ ÃÖ¾ÖÔ sides “µÖÖ length find out Ûú¸üÖ¾µÖÖŸÖ. Triangle “µÖÖ 
three sides ×¤ü»µÖ †ÃÖŸÖÖ triangle draw Ûú¸üÞµÖÖ“Öß Steps follow 
Ûú¸üÞµÖÖŸÖ †Ö×ÞÖ ŸµÖÖ®ÖãÃÖÖ¸ü similar triangle draw Ûú¸üÖ¾ÖêŸÖ. 
 

Ex. (ii) Construct any  ∆ ABC. Construct ∆ A’BC’ such 

that AB:A’B=5:3 and  ∆ABC~∆A’BC’.  

 

Analysis: 

 

 

 

 

 

 

 

i) As shown in figure, let the points B, A, A’ and B, C, C’ 

are collinear. 

∆ ABC ~ ∆ A’BC’ ∴  ∠ ABC = ∠A′BC′  
AB

A′B
=

BC

BC′ =
AC

A′C′ =
5

3
  

ii) Sides of  ∆ ABC are are longer than corresponding 

sides of ∆ A’BC’. 

∴ the length of side BC’ will be equal to 3 parts out of 5 

equal parts of side BC.  

iii) So if we construct ∆ ABC, point C’ will be on the side 

BC, at a distance equal to 3 parts from B. 

iv) Now A’ is the point of intersection of AB and a line 

through C’, which is parallel to CA. 
BA′

BA
=

BC′

BC
=

3

5
  i.e. 

BA

BA′ =
BC

BC′ =
5

3
 ……… taking inverse  

 

Steps of construction: 

 

 

 

 

 

 

 

i) Construct a ∆ ABC. 

ii) Divide segment BC in 5 equal parts.  

iii) Name the endpoints of third part of segment BC as 

C’. ∴ BC’ = 
3

5
BC.  

iv) Now draw a line parallel to AC through C’. Name the 

point where the parallel line intersects AB as A’. 

v) ∆ A’BC’ is the required triangle similar to ∆ ABC. 

 

 

 

 

 

 

 

 

 

 

 

Steps of construction (¸ü“Ö®Öê“µÖÖ ¯ÖÖµÖ∙µÖÖ): 
1) △ ABC ÆüÖ ÛúÖêÞÖŸÖÖÆüß ‹Ûú triangle ÛúÖœüÖ. 
2) Line segment BC “Öê ¯ÖÖ“Ö equal part (ÃÖ´ÖÖ®Ö ³ÖÖÝÖ) Ûú¸üÖ. 
3) Ø²Ö¤æü B ¯Öãœüß»Ö third point »ÖÖ C' ®ÖÖ¾Ö ªÖ. 
         ∴ BC' = 

3

5
 BC 

4) †ÖŸÖÖ C' ´Ö¬Öæ®Ö line segment CA »ÖÖ parallel line ÛúÖœüÖ. 
ŸÖß line segment AB »ÖÖ •Öê£Öê ”êû¤üŸÖê, ŸµÖÖ point ü»ÖÖ A' ®ÖÖ¾Ö 
ªÖ. 
5) △ ABC ¿Öß similar (ÃÖ´Öºþ¯Ö) †ÃÖÞÖÖ¸üÖ △ A'BC' ÆüÖ 
required triangle (‡Â™ü ×¡ÖÛúÖêÞÖ) †ÖÆêü. 
 
Practice set 4.1  
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Q. 1 ∆𝐀𝐁𝐂~∆LMN. In ∆𝐀𝐁𝐂, AB = 5.5 cm, BC = 6 cm, 

CA = 4.5 cm. Construct ∆𝐀𝐁𝐂 and ∆LMN such that 
𝐁𝐂

𝐌𝐍
=

𝟓

𝟒
. 

 

Analysis:  

i) For ∆ABC, the lengths of three sides are known. 

∴ ∆ABC can be constructed. 

ii) ∆ABC~∆LMN   

∴ 
AB

LM
=

BC

MN
=

AC

LN
  …. (Corresponding sides of similar 

triangles are in the proportion) 

iii) ∴ 
5.5

LM
=

6

MN
=

4.5

LN
 =

5

4
 

 

∴ 
5.5

LM
=

5

4
  ∴ LM =

5.5×4

5
 ∴ LM = 1.1 × 4 ∴ LM = 4.4 cm 

 

∴ 
6

MN
=

5

4
  ∴ MN =

6×4

5
 ∴ MN =

24

5
 ∴ MN = 4.8 cm 

 

∴ 
4.5

LN
=

5

4
  ∴ LN =

4.5×4

5
 ∴ LN =

18

5
 ∴ LM = 3.6 cm 

 

iv) For ∆LMN, the lengths of three sides are known. 

∴ ∆LMN can be constructed. 

 

Rough figure:  

 

 

 

 

 

 

 

 

 

 

 

Construction: 

 

 

 

 

 

 

 

 

 

Q. 2 ∆𝐏𝐐𝐑~∆LTR. In ∆𝐏𝐐𝐑, PQ = 4.2 cm, QR = 5.4 cm, 

PR = 4.8 cm. Construct ∆𝐏𝐐𝐑 and ∆LTR such that 
𝐏𝐐

𝐋𝐓
=

𝟑

𝟒
. 

 

Analysis:  

i) As shown in the figure, Let R-P-L and R-Q-T. 

ii) ∆PQR~∆LTR …. (Given) 

∴ ∠PRQ ≅ ∠LRT  

                  …. (Corresponding angles of similar triangles) 
PQ

LT
=

QR

TR
=

PR

LR
  ….. (i) 

                    ... (Corresponding sides of similar triangles) 

 

But, 
PQ

LT
=

3

4
…. (ii) …. (Give) 

∴ 
PQ

LT
=

QR

TR
=

PR

LR
=

3

4
 …. [From (i) and (ii)] 

 

∴ Sides of ∆LTR are longer than corresponding sides of 

∆PQR. 

∴ If seg QR is divided into 3 equal parts, then seg TR will 

be 4 times each part of seg QR. 

iii) So, if we construct ∆PQR, point T will be on side RQ, 

at a distance equal to 4 parts from R. 

iv) Now point L is the point of intersection of ray RP 

and a line through T, parallel to PQ. 

∴ ∆LTR is the required triangle similar to ∆PQR. 

 

Construction:  
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To construct tangents to a circle from a point 

outside the circle (×¤ü»Öê»µÖÖ ¾ÖŸÖãÔôûÖ»ÖÖ ŸµÖÖ²ÖÖÆêü¸üß»Ö ×¤ü»Öê»µÖÖ 
Ø²Ö¤æüŸÖæ®Ö Ã¯ÖÙ¿ÖÛúÖ ÛúÖœüÞÖê). 
Steps of construction (¸ü“Ö®Öê“µÖÖ ¯ÖÖµÖ∙µÖÖ): 
1) Centreü O †ÃÖ»Öê»Öê ÛúÖêÞÖŸµÖÖÆüß radius “Öê ‹Ûú circleû ÛúÖœüÖ. 
2) circle “µÖÖ exterior (²ÖÖÊ³ÖÖÝÖ) ´Ö¬µÖê P ÆüÖ ‹Ûú pointü ‘µÖÖ. 
3) Line segment OP ÛúÖœüÖ. ¸êüÜÖ OP “ÖÖ perpendicular 

bisector (»ÖÓ²Ö¤ãü³ÖÖ•ÖÛú) ÛúÖœæü®Ö midpoint (´Ö¬µÖØ²Ö¤æü) M 
×´Öôû¾ÖÖ. 
4) Ûëú¦ü M ¾Ö radius OM ‘Öê‰ú®Ö arc of circle ÛúÖœüÖ. 
5) ÆüÖ arc of circle (¾ÖŸÖãÔôûÛÓúÃÖ) ×¤ü»Öê»µÖÖ circle »ÖÖ A †Ö×ÞÖ 
B point ´Ö¬µÖê ”êû¤üŸÖÖê. 
6) line PA ¾Ö line PB ÛúÖœüÖ. Line PA ¾Ö line PB ÊÖ 
¾ÖŸÖãÔôûÖ“µÖÖ required tangent (†¯Öê×õÖŸÖ Ã¯ÖÙ¿ÖÛúÖ) †ÖÆêüŸÖ. 
 

Practice set 4.2 

 

Q. 1 Construct a tangent to a circle with centre P and 

radius 3.2 cm at any point M on it. 

Ans:  

 

 

 

 

 

 

 

 

 

 

 

 

Q. 2 Draw a circle of radius 2.7 cm. Draw a tangent 

to the circle at any point on it. 

 

Ans: 

 

 

 

 

 

 

 

 

Q. 3 Draw a circle of radius 3.6 cm. Draw a tangent 

to the circle at any point on it without using the 

centre. 

 

Ans:  

 

 

 

 

 

 

 

 

 

 

 

Q. 4 Draw a circle of radius 3.3 cm. Draw a chord PQ 

of length 6.6 cm. Draw tangents to the circle at 

points P and Q. Write your observation about the 

tangents. 

 

Ans: 

 

 

 

 

 

 

 

 

 

 

 

 

 

The tangents drawn at points P and Q are parallel. 

 

Q. 5 Draw a circle of radius 3.4 cm. Draw a chord MN 

of length 5.7 cm in it. Construct tangents at point M 

and N to the circle. 

 

Ans:  
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5.7 Slope of a line  

 

When we walk on a plane road we need not exert much 

effort but while climbing up a slope we need more 

effort. In science, we have studied that while climbing 

up a slope we have to work against gravitational force.  

In co-ordinate geometry, slope of a line is an important 

concept. We will learn it through the following activity.  

 

Activity I   

 

In the figure points A(-2, -5), B(0,-2), C(2,1), D(4,4), 

E(6,7) lie on line l. Observe the table which is made 

with the help of coordinates of these points on line l.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sr. 

No. 

First 

point 

Second 

point 

Co-

ordinates 

of the 

first 

point(x1, 

y1) 

Co-

ordinates  

of the 

second 

point (x2, 

y2) 

y2 − y1

x2 − x1
 

1 C E (2, 1) (6, 7) 7−1

6−2
=

6

4
=

3

2
  

2 A D (-2, -5) (4, 4) 4−(−5)

4−(−2)
=

9

6
=

3

2
  

3 D A (4, 4) (-2, -5) −5−4

−2−4
=

−9

−6
=

3

2
  

4 B C (0, -2) (2, 1)  
1−(−2)

2−0
=

3

2
  

5 C A (2, 1) (-2, -5) −5−1

−2−2
=

−6

−4
=

3

2
  

6 A C (-2, -5) (2, 1)  
1−(−5)

2−(2)
=

6

4
=

3

2
 

 

Fill in the blank spaces in the above table. Similarly take 

some other pairs of points on line l and ratio  
y2−y1

x2−x1
  for 

each pair. 

 

Form this activity, we understand that for any two 

points (x1, y1) and (x2, y2) on line l, the ratio 
y2−y1

x2−x1
 is 

constant. 

 

If (x1, y1) and (x2, y2) are any two points on line l, the 

ratio  
y2−y1

x2−x1
 is called the slope of the line l. 

Generally slope is shown by letter ∴  m =  
y2−y1

x2−x1
 

 

Activity II:  

 

In the figure, some points on line l, t and n are given. 

Find the slopes of those lines.  

 

 

 

 

 

 

 

 

 

 

 

 

Now you will know,  
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(i) Slopes of line l and line t are positive.  

(ii) Slope of line n is negative.  

(iii) Slope of line t is more than slope of line l.  

(iv) Slopes of lines l and t which make acute angles with 

X- axis are positive.  

(v) Slope of line n making obtuse angle with X- axis is 

negative.  

 

µÖÖ ÛúéŸÖßŸÖæ®Ö »ÖõÖÖŸÖ µÖêŸÖê Ûúß, line l “µÖÖ (𝑥1,𝑦1) †Ö×ÞÖ (𝑥2,𝑦2) µÖÖ 
ÛúÖêÞÖŸµÖÖÆüß ¤üÖê®Ö point üÃÖÖšüß 𝑦2−𝑦1

𝑥2−𝑥1
 ÆüÖ ratio constant (×Ã£Ö¸)ü 

†ÃÖŸÖÖê. 
line l “Öê (𝑥1,𝑦1) †Ö×ÞÖ (𝑥2,𝑦2) Æêü ÛúÖêÞÖŸÖêÆüß ¤üÖê®Ö point 
†ÃÖŸÖß»Ö, ŸÖ¸ü 𝑦2−𝑦1

𝑥2−𝑥1
 ÊÖ ×Ã£Ö¸ü ratio »ÖÖ line l “ÖÖ slope (“Öœ)ü 

´ÆüÞÖŸÖÖŸÖ. 
Slope of line ( ȩ̂üÂÖê“ÖÖ “Öœü) ÃÖÖ´ÖÖ®µÖ¯ÖÞÖê m µÖÖ †õÖ¸üÖ®Öê 
¤üÖÜÖ¾ÖŸÖÖŸÖ. 
∴ m = ü 

𝑦2−𝑦1

𝑥2−𝑥1
 

 

5.7.1 Slopes of X-axis, Y-axis and lines parallel to 

axes 

 

In the figure, (x1, 0) and (x2, 0) are two points on the X- 

axis.  

 

 

 

 

 

 

 

 

 

 

Slope of X- axis =  
0−0

x2−x1
= 0 

In the same way (0, y1) and (0, y2) are two points on the 

Y- axis.  

Slope of Y- axis   
y2−y1

0−0
=

y2−y1

0
  

But division by 0 is not possible.  

.'. slope of Y- axis cannot be determined.  

Now try to find the slope of any line like line m which is 

parallel to X- axis. It will come out to be 0.  

Similarly we cannot determine the slope of a line like 

line l which is parallel to Y- axis. 

 

5.7.2 Slope of line — using ratio in trigonometry  

 

In the figure, points P(x1, y1) and Q (x2, y2) are on line l.  

Line l intersects X axis in point T.  

seg QS ⟘ X- axis, seg PR ⟘seg QS  

∴ seg PR ∥ seg TS    ……corresponding angle test  

∴ QR = y2 – y1 and PR = x2 – x1  

∴  
QR

PR
=

y2−y1

x2−x1
     ….. (I) 

Line TQ makes an angle θ with the X- axis  

∴  
QR 

PR
= tan θ     …… (II)   

 

From (I) and (II),  
y2−y1

x2−x1
 = tan θ    ∴ m = tan θ 

 

Now seg PR  ∥ seg TS, line l is transversal   

∴ ∠QPR = ∠QTS …. [Corresponding angles]  

 

 

 

 

 

 

 

 

 

 

 

 

 

From this, we can define slope in another way. The tan 

ratio of an angle made by the line with the positive 

direction of X-axis is called the slope of that line. When 

any two lines have same slope, these lines make equal 

angles with the positive direction of X- axis. These two 

lines are parallel.  

 

5.7.3 Slope of Parallel Lines  

 

Activity:  
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In the figure both line l and line t make angle θ with the 

positive direction of X- axis.  

∴ line l ∥ line t          ….. [Corresponding angle test]  

Consider, point A (-3, 0) and point B (0, 3) on line l  

Find the slope of line l.  

Slope of line l =  
y2−y1

x2−x1
   = 

𝟑−𝟎

𝟎−(−𝟑)
=

𝟑

𝟑
= 𝟏 

In the similar way, consider suitable points on the line t 

and find the slope of line t.  

From this, you can verify that parallel lines have equal 

slopes.  

Here θ = 45°.  

Use slope, m = tan θ and verify that slopes of parallel 

lines are equal.  

Similarly taking θ = 30°, θ = 60° verify that slopes of 

parallel lines are equal.  

 

Slope of Parallel Lines (ÃÖ´ÖÖÓŸÖ¸ü ¸êüÂÖÖÓ“ÖÖ “Öœü) - 
Figure ´Ö¬µÖê line l †Ö×ÞÖ line t µÖÖ ¤üÖê®Æüß ¸êüÂÖÖÓ®Öß X - axis “µÖÖ 
positive direction (¬Ö®Ö ×¤ü¿ÖÖ) ¿Öß Ûêú»Öê»ÖÖ angle ϴ †ÖÆêü. 
µÖÖ ×šüÛúÖÞÖß ϴ = 45° †ÖÆêü. 
Slope (“Öœ)ü, m = tanϴ Æêü ¾ÖÖ¯Öºþ®ÖÆüß ¤üÖê®Æüß parallel lines “Öê 
slope equal µÖêŸÖÖŸÖ Æêü ¯Ö›üŸÖÖôæû®Ö ¯ÖÖÆüÖ. 
µÖÖ¯ÖÏ´ÖÖÞÖê“Ö ϴ = 30°, ϴ = 60° ‘Öê‰ú®Ö parallel lines (ÃÖ´ÖÖÓŸÖ¸ü 
¸êüÂÖÖ) “Öê slope equal †ÃÖŸÖÖŸÖ µÖÖ“ÖÖ ¯Ö›üŸÖÖôûÖ ‘µÖÖ.  
 

# Remember this!  

 

The slope of X- axis and of any line parallel to X- axis is 

zero.  

The slope of Y- axis and of any line parallel to Y- axis 

cannot be determined.  

 

Remember this (Æêü »ÖõÖÖŸÖ šêü¾ÖæµÖÖ). 
X - axis “ÖÖ ØÛú¾ÖÖ X - axis »ÖÖ parallel line “ÖÖ slope (“Öœü) 
zero †ÃÖŸÖÖê. 
Y - axis “ÖÖ ØÛú¾ÖÖ Y - axis »ÖÖ parallel line “ÖÖ slope 
šü¸ü×¾ÖŸÖÖ µÖêŸÖ ®ÖÖÆüß. 
 

# Solved Examples  

 

Ex. (i) Find the slope of the line passing through the 

points A (-3, 5), and B (4, -1)  

 

Solution: Let, x1 = -3, x2 = 4, y1 = 5, y2 = —1  

 

∴  Slope of line AB =     
y2−y1

x2−x1
       = 

−1−5

4−(−3)
=

−6

7
 

 

Ex. (ii) Show that points P (-2, 3), Q (1, 2), R (4, 1) 

are collinear.  

 

Solution: P (-2, 3), Q (1, 2) and R (4, 1) are given points  

Slope of line PQ =  
y2−y1

x2−x1
   = 

2−3

1−(−2)
= −

1

3
 

 

Slope of line QR = =  
y2−y1

x2−x1
  = 

1−2

4−1
= −

1

3
 

 

Slope of line PQ and line QR is equal.  

But point Q lies on both the lines.   

∴ Point P, Q, R are collinear.  

 

Ex. (iii) If slope of the line joining points P (k, 0) and 

Q (-3, —2) is 
𝟐

𝟕
 then find k.  

 

Solution: P (k, 0) and Q (-3, —2) 

Slope of line PQ =  
−2−0

−3−k
=

−2

−3−k
 

 

PROBLEM SET - 6 

 

Q.1 Choose the correct alternative answer for each 

of the following questions: 
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(i) sin𝛉cosec𝛉 = ? 

(A) 1   (B) 0   (C)   
𝟏

𝟐
    (D)  √𝟐 

 

Ans: (A) 1    

 

(ii) cosec 𝟒𝟓𝟎 = ? 

(A)  
𝟏

√𝟐
   (B)  √𝟐   (C)  

√𝟑

𝟐
   (D)  

𝟐

√𝟑
   

 

Ans: (B)  √2 

 

(iii)  𝟏 +  𝐭𝐚𝐧𝟐𝛉 =?  (March-19) 

(A) 𝐜𝐨𝐭𝟐𝛉           (B)  𝐜𝐨𝐬𝐞𝐜𝟐𝛉      

(C)   𝐬𝐞𝐜𝟐𝛉         (D)  𝐭𝐚𝐧𝟐𝛉    

 

Ans: (C)   sec2θ 

 

(iv)  When we see at a higher level, from the 

horizontal line, angle formed is …. 

(A) angle of elevation   (B)  angle of depression    

(C)   𝟎                                 (D) straight line 

 

Ans: (A) angle of elevation   

 

Q.2 If sin𝛉 = 
𝟏𝟏

𝟔𝟏
 , find the value of 𝐜𝐨𝐬𝛉 using 

trigonometric identity. 

 

 Sol: Given that, sinθ = 
11

61
          ………(Given) 

 

sin2θ + cos2θ = 1 ….. (Identity) 

 

∴ (
11

61
)

2
+ cos2θ = 1   

 

∴ cos2θ = 1 − (
11

61
)

2
  

 

∴ cos2θ = 1 −  
121

3721
  

 

∴ cos2θ =  
3721−121

3721
  

 

∴ cos2θ =  
3600

3721
  

 

Taking square root of both sides,  ∴ cos 𝛉 = 
𝟔𝟎

𝟔𝟏
 

 

Ans: cos θ = 
60

61
 . 

 

Q.3 If 𝐭𝐚𝐧𝛉 = 𝟐, find the values of other 

trigonometric ratios. 

 

Sol:  

 

 

 

 

 

 

 

 

 

 

Consider   ∆ ABC,  

Where   ∠ABC = 900 and ∠ACB =  θ 

 

tan θ = 
AB

BC
 ,  tanθ = 2  ∴  

AB

BC
=

2

1
 

 

∴ AB = 2k and BC = k 

 

In right angled ∆ ABC, by Pythagoras theorem, 

 

AC2 = AB2 + BC2  

∴ AC2 = (2k)2 + (k)2  

 ∴ AC2 = 4k2 + k2 

 ∴ AC2 = 5k2  

∴ AC = √5k       …. (Taking square root of both the sides,)  

sinθ =
AB

AC
=

2k

√5k
=

2

√5
  

 

cosθ =
BC

AC
=

k

√5k
=

1

√5
  

 

cosecθ =
AC

AB
=

√5k

2k
=

√5

2
  

 

secθ =
AC

BC
=

√5k

k
=

√5

1
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# Let's think.  

 

Example: As shown in the adjacent figure, a sphere 

is placed in a cylinder. It touches the top, bottom 

and the curved surface of the cylinder. If radius of 

the base of the cylinder is `r’  

(i) What is the ratio of the radii of the sphere and 

the cylinder?  

(ii) What is the ratio of the curved surface area of 

the cylinder and the surface area of the sphere?  

(iii) What is the ratio of the volumes of the cylinder 

and the sphere?  

 

Sol: Radius of base of cylinder = radius of sphere 

∴ Radius of sphere = r  

Also, height of cylinder = diameter of sphere 

∴ h = d   ∴ h= 2r ….. (I) 

 

 

 

 

 

 

 

 

 

i) 
Radius of sphere

Radius of cylinder
=

r

r
=

1

1
= 1  

 

∴ Radius of sphere : radius of cylinder = 1:1. 

 

ii) 
Curved surface area of cylinder

Surface area of sphere
=

2πrh

4πr2 

 

=
h

2r
=

2r

2r
 …. [From (I)]           =

2r

2r
=

1

1
  

 

∴ Curved surface area of cylinder: surface area of 

sphere = 1:1. 

 

iii) 
Volume of cylinder

Volume of sphere
=

πr2h
4

3
πr3

 

 

=
3h

4r
=

3(2r)

4r
            ………[From (I)] 

6r

4r
=

3

2
               

∴ Volume of cylinder: volume of sphere = 3:2. 

 

 Activity:  

 

Finding volume of a sphere using cylindrical beaker 

and water 

i) As shown in the above figures, take a ball and a 

beaker of the same radius as that of the ball.  

ii) Cut a strip of paper of length equal to the diameter of 

the beaker. Draw two lines on the strip dividing it into 

three equal parts. Stick it on the beaker straight up from 

the bottom.  

iii) Fill water in the beaker up to the first mark of the 

strip from the bottom. Push the ball in the beaker 

slowly so that it touches its bottom.  

iv) Observe how much the water level rises.  

v) You will notice that the water level has risen exactly 

up to the total height of the strip.  

vi) Try to understand how we get the formula for the 

volume of the sphere. The shape of the beaker is 

cylindrical.  

 

 

 

 

 

 

 

 

 

 

Sol: The volume of the part of the beaker up to height 

2r can be obtained by the formula of volume of a 

cylinder.  

Let us assume that the volume is V.  

∴ V = πr2h = π × r2 × 2r = 2πr3  (∵h = 2r)  

But V = volume of the ball + volume of the water which 

was already in the beaker.  

           = volume of the ball + 
1

3
× 2πr3   

∴ Volume of the ball = V - 
1

3
 × 2πr3   

              = 2πr3 −
2

3
πr3              = 

6πr3−2πr3

3
 = 

4πr3

3
 

Hence we get the formula of the volume of a sphere as V 

= 
4

3
πr3  

 

¾Ö¸üß»Ö figure ´Ö¬µÖê ¤üÖÜÖ¾Ö»µÖÖ¯ÖÏ´ÖÖÞÖê ‹Ûú ball †Ö×ÞÖ ball ü“µÖÖ 
radius ‹¾Öœüß“Ö (r) radius †ÃÖ»Öê»Öê ‹Ûú beaker (“ÖÓ“Öã¯ÖÖ¡Ö) 
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‘µÖÖ. Beaker “µÖÖ diameter ‹¾Öœü¶Ö (2r) length “Öß ‹Ûú strip 

of paper ‘µÖÖ. ×ŸÖ“µÖÖ length “Öê three equal parts Ûú¸üÞÖÖ·µÖÖ 
¤üÖê®Ö line ¯Ö¼üß¾Ö¸ü ÛúÖœüÖ. ŸÖß strip beaker »ÖÖ ŸµÖÖ“µÖÖ bottom 
¯ÖÖÃÖæ®Ö ˆ³Öß ×“ÖÛú™ü¾ÖÖ. Beaker ´Ö¬µÖê ÛúÖÝÖ¤üß ¯Ö¼üß“µÖÖ ÜÖÖ»Öæ®Ö 
¯Ö×Æü»µÖÖ ³ÖÖÝÖÖ¯ÖµÖÕŸÖ water fill Ûú¸üÖ ®ÖÓŸÖ¸ü ballü beaker ´Ö¬µÖê 
bottom »ÖÖ ™êüÛêú¯ÖµÖÕŸÖ ÃÖÖ¾ÖÛúÖ¿Ö ²ÖÃÖ¾ÖÖ. Beaker ´Ö¬Öß»Ö water 
level Ûãúš¯ÖµÖÕŸÖ rises (¾ÖÖœ»Öß) †ÖÆêü, Æêü ¯ÖÖÆüÖ. 
Water level ÛúÖÝÖ¤üß ¯Ö¼üß“µÖÖ ¯ÖæÞÖÔ height ¯ÖµÖÕŸÖ †Ö»Öê»Öß ×¤üÃÖê»Ö. 
µÖÖ observation ¾Öºþ®Ö ball ü“µÖÖ volume “ÖÖ formula (ÃÖæ¡Ö) 
ÛúÃÖê ×´ÖôûŸÖê Æêü ÃÖ´Ö•Öæ®Ö ‘µÖÖ. 
Beaker ÆüÖ cylindrical (¾Öé¢Ö×“ÖŸÖß) †ÖÛúÖ¸üÖ“Öê †ÖÆêü. ´ÆüÞÖæ®Ö 
beaker “µÖÖ 2r ‹¾Öœü¶Ö height ¯ÖµÖÕŸÖ“µÖÖ part “Öê volumeû, 
¾Öé¢Ö×“ÖŸÖß“µÖÖ ‘Ö®Ö± ôûÖ“µÖÖ formula ®Öê ×´Öôêû»Ö. Æêü ‘Ö®Ö±úôû V 
´ÖÖ®Öæ. 
¯Ö¸ÓüŸÖã V = volume of the ball (“Öë›æü“Öê ‘Ö®Ö±úôû) + volume of 

the water which was already in the beaker (†Ö¬Öß 
³Ö¸ü»Öê»µÖÖ ¯ÖÖÞµÖÖ“Öê ‘Ö®Ö±úôû) 
 

Additional Problems for Practice 

 

Multiple choice Questions 

 

1) The diameter of a cone whose slant height is 35 

cm and curved surface area is 1320 cm² is 

 

A) 12 cm B) 24 cm            C) 36 cm D) 72 cm 

 

2) If the volume and height of a cone are 3600 𝐜𝐦𝟑 

and 45 cm respectively, then the area of its base is 

 

A) 80 cm2  B) 160 cm2 

C) 240 cm2  D) 720 cm2 

 

3) Volume of two spheres are in the ratio 64 : 27. 

The ratio of their surface areas is 

  

A) 3:4  B) 4:3                 C) 9:16  D) 16:9 

 

4) If capacity of a water reservoir is 𝟗𝟐. 𝟒𝟑𝐦𝟑 then it 

can hold………….litres of water. 

 

A) 92430000  B) 9243 

C) 92430  D) 924300 

 

5) The curved surface area of a frustum of a cone is 

21𝛑 𝐜𝐦𝟐 If the radii of its upper and lower circular 

surfaces are 5 cm and 7 cm respectively, then its 

total surface area is 

 

A)  33 π cm2  B) 53 π cm2 

C) 95 π cm2  D) 165 π cm2 

 

6) 
𝐀𝐫𝐞𝐚 𝐨𝐟 𝐬𝐞𝐜𝐭𝐨𝐫 

𝐀𝐫𝐞𝐚 𝐨𝐟 𝐚 𝐜𝐢𝐫𝐜𝐥𝐞
= 

 

A) 
𝜃

180
  B) 

𝜃

360
                  C) 

180

𝜃
  D) 

360

𝜃
 

 

7) The diameter of a circle is 28 cm. The length of 

the arc when the corresponding central angle is 45°, 

is 

 

A) 11 cm B) 22 cm  C) 44 cm D) 88 cm 

 

8) If the area of sector and length of the arc of the 

sector are 54 cm² and 18 cm respectively, then the 

radius of the circle is 

 

A) 3 cm B) 6 cm  C) 9 cm              D) 36 cm 

 

9) If the measure of an arc of a circle is 36° and its 

length is 10 cm, then the circumference of the circle 

is 

 

A) 10 cm            B) 100 cm C) 36 cm         D) 360 cm 

 

10) If the area of minor segment of a circle of 

diameter 28 cm is 𝟐𝟎𝟔 𝐜𝐦𝟐 then the area of the 

corresponding major segment is 

 

A) 410 cm2  B) 412 cm2 

C) 2250 cm2  D) 2258 cm2 

 

Ans: 

1 B 6 B 

2 C 7 A 

3 D 8 B 

4 C 9 B 

5 C 10 A 



 Demo Pages of Book                                                                                                                                                                  10th (Mathematics II) 

 

Dnyanada Publication House Pune                                                                                                                                            Page 19 

 

†¿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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