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   Class Notes 

Class:  X                                           Topic: Circles  

Subject: Mathematics 
 

 

Important Points to remember: 
1. A circle is the collection of all points in a plane, which are equidistant from a fixed point in the 

plane. 
2. The tangent to a circle is perpendicular to the radius through the point of contact. 
3. The line drawn through the end of a radius and perpendicular to it is a tangent to the circle. 
4. The lengths of the two tangents from an external point to a circle are equal. 
5. If two tangents are drawn from an external point then 

(i) They subtend equal angles at the centre. 
(ii) They are equally inclined to the line segment joining the centre to that point. 

6. The tangents drawn at the ends of a diameter of a circle are parallel. 
7. The line segment joining the point of contact of two parallel tangents to a circle is a diameter of 

the circle. 
8. The angle between the two tangents drawn from an external point to a circle is supplementary to 

the angle subtended by the line segments joining the points of contact to the centre. 
9. There is one and only one tangent at any point on the circumference of a circle. 

 
Applications of theorems based on tangents to a circle 

Q. 1. If angle between two radii of a circle is 130°, the angle between the tangents at the ends of the radii is: 
(a) 90° (b) 50° (c) 70° (d) 40° 

Ans
. 

(b) 50°  (The angle between the two tangents drawn from an external point to a circle is 
supplementary to the angle subtended by the line segments joining the points of contact to 
the centre.) 
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Q. 2. From a point P, 10 cm away from the centre of a circle, a tangent PT of length 8 cm is drawn. 
Find the radius of the circle. 
Solution: Let O be the centre of the given circle and let P be a 
point such that OP = 10 cm.  

 

Let PT be the tangent such that PT = 8 cm. 
Join OT. 

Now, PT is a tangent at T and OT is the radius through T. Therefore 𝑂𝑇 ⊥ 𝑃𝑇. 
In the right-angled triangle OTP, we have 

𝑂𝑃2 = 𝑂𝑇2 + 𝑃𝑇2                                  (By using Pythagoras Theorem) 
⟹   𝑂𝑇 = √𝑂𝑃2 − 𝑃𝑇2 = √(10)2 − (8)2 cm = √100 − 64 cm = √36 cm = 6 cm. 
Hence, the radius of the circle is 6 cm. 
 
Q. 3. A circle is touching the side BC of ∆ 𝐴𝐵𝐶 at P  

 

and touching AB and AC produced at Q and R  
respectively. Prove that  
 𝐴𝑄 =

1

2
 (𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 ∆ 𝐴𝐵𝐶). 

Proof: We know that the lengths of tangents drawn from an external point to a circle are equal. 
Therefore, 
            𝐴𝑄 = 𝐴𝑅 ………. (i)      (tangents from point A) 
            𝐵𝑃 = 𝐵𝑄 ………. (ii)     (tangents from point B) 
            𝐶𝑃 = 𝐶𝑅 ………… (iii)    (tangents from point C) 
Perimeter of ∆𝐴𝐵𝐶 = 𝐴𝐵 + 𝐵𝐶 + 𝐴𝐶 
                             = 𝐴𝐵 + 𝐵𝑃 + 𝐶𝑃 + 𝐴𝐶 
                             = 𝐴𝐵 + 𝐵𝑄 + 𝐶𝑅 + 𝐴𝐶                                {By using (ii) and (iii)} 
                             = 𝐴𝑄 + 𝐴𝑅 
                             = 2𝐴𝑄                                                                {By using (i)} 
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∴                     𝐴𝑄 =
1

2
 (𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟 𝑜𝑓 ∆ 𝐴𝐵𝐶). 

 

Q. 4. Prove that the parallelogram circumscribing a circle is a rhombus. 
Given : - A parallelogram ABCD circumscribes a circle. 

 

Required to prove: - 𝐴𝐵 = 𝐵𝐶 = 𝐶𝐷 = 𝐴𝐷. 
Proof: - We know that the lengths of tangents drawn from an  
exterior point to a circle are equal. 
∴          𝐴𝑃 = 𝐴𝑆 ……….. (i)      (tangents from point A) 
            𝐵𝑃 = 𝐵𝑄 ………. (ii)     (tangents from point B) 
            𝐶𝑃 = 𝐶𝑅 …………(iii)    (tangents from point C) 
               𝐷𝑅 = 𝐷𝑆 ……….. (iv)     (tangents from point D) 
∴         𝐴𝐵 + 𝐶𝐷 = 𝐴𝑃 + 𝐵𝑃 + 𝐶𝑅 + 𝐷𝑅 
                          = 𝐴𝑆 + 𝐵𝑄 + 𝐶𝑄 + 𝐷𝑆                                           {from (i), (ii), (iii) and (iv)} 
                          = (𝐴𝑆 + 𝐷𝑆) + (𝐵𝑄 + 𝐶𝑄) 
                           = 𝐴𝐷 + 𝐵𝐶. 
Thus,    𝐴𝐵 + 𝐶𝐷 = 𝐴𝐷 + 𝐵𝐶 
⟹                     2𝐴𝐵 = 2𝐴𝐷                                    {∵ opposite sides of a parallelogram are equal} 
⟹                       𝐴𝐵 = 𝐴𝐷 
∴          𝐶𝐷 = 𝐴𝐵 = 𝐴𝐷 = 𝐵𝐶. 
Hence, ABCD is a rhombus. 
 
Q. 5. From a point P, two tangents PA and PB are drawn to a circle 𝐶(𝑂, 𝑟). If 𝑂𝑃 = 2𝑟, show 
that  ∆ 𝐴𝑃𝐵 is equilateral. 
Proof: - Let 𝑂𝑃 meet the circle at Q. Join OA and AQ. 

 

Clearly, 𝑂𝐴 ⊥ 𝐴𝑃.     ⟹  ∠ 𝑂𝐴𝑃 = 90°. 
{radius through the point of contact is perpendicular to the tangent.} 
Now, 𝑂𝑄 = 𝑄𝑃 = 𝑟. 
Thus, Q is the midpoint of the hypotenuse OP of ∆𝑂𝐴𝑃. So, Q is  
Equidistant from O, A and P.   
∴      𝑄𝐴 = 𝑂𝑄 = 𝑄𝑃 = 𝑟 
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⟹      𝑂𝐴 = 𝑂𝑄 = 𝑄𝐴 = 𝑟  
⟹ ∆ 𝐴𝑂𝑄 is equilateral triangle. 
⟹ ∠ 𝐴𝑂𝑄 = 60°                    {∵ each angle of an equilateral triangle is 60°.} 
⟹ ∠ 𝐴𝑂𝑃 = 60° 
⟹ ∠ 𝐴𝑃𝑂 = 30°                     {∵ ∠ 𝐴𝑂𝑃 + ∠ 𝑂𝐴𝑃∠ 𝐴𝑃𝑂 = 180° } 
⟹ ∠ 𝐴𝑃𝐵 = 2∠ 𝐴𝑃𝑂 = 60°. 
Also, 𝑃𝐴 = 𝑃𝐵.       ⟹ ∠ 𝑃𝐴𝐵 = ∠ 𝑃𝐵𝐴 = 60°. 
Hence, ∆ 𝐴𝑃𝐵 is equilateral triangle. 
 
Try These: - 
1. The length of a tangent from a point A at distance 5 cm from the centre of the circle is 4 cm. 
Find the radius of the circle. 
2. Prove that the angle between the two tangents drawn from an external point to a circle is 
supplementary to the angle subtended by the line-segment joining the points of contact at the centre. 
3. Prove that opposite sides of a quadrilateral circumscribing a circle subtend supplementary angles at 
the centre of the circle. 
 


