
1. (a)  ∠� = 23°   [base ∠′� of ∆�
� with 
� = 
�] 

                � = 2∠��   [central ∠ = 2 × ∠ on circumf.] 

                    = 46° 

 

∠��� = 90°       [∠ on a semicircle] 

∴ ∠
�� = 67°    

            ∴ � = 67°       [base ∠′� of ∆�
� with 
� = 
�] 

 

(b) ∠�� = 25°    [base ∠′� of ∆�
� with 
� = 
�] 

        ∠�
� = 130°  [∠′� of ∆�
� suppl.] 

                 	� =
�

�
∠�
�� [central ∠ = 2 × ∠ on circumf.] 

                  � = 65° 

 

          � + � = 180° [opp ∠′� of cyclic quad.] 

              ∴ � = 115° 

 

(c)  � = 30°       [tan-chord theorem] 

         ∠! = � = 30°  [subt. by "#]    

    ∠#"! = 90°   [∠ on a semicircle] 

          ∴ � = 60°   [sum of ∠$� of ∆!#"] 

 

2. %" ⊥ 
!   [radius is ⊥	bisector of chord] 

%! =
�

�
%" = 6 

' = � + 2   [given] 

In ∆%!
,  '� = �� + 6�  [Pythagoras] 

� + 2�� = �� + 36 

�� + 4� + 4 = �� + 36 

∴ � = 8 and hence ' = 10 

 

3.   (a) ∠
� = 80° [central ∠ = 2 × ∠ on circumf.] 

 

  (b) ∠() = ∠(*
  [base ∠′� of ∆(
* with 
( = 
*] 

 ∠() + ∠(*
 + ∠
� = 180° [∠$� of ∆]  

                           2∠() + 80° = 180°  

                                          ∠() = 50° 

 

 (c) ∠*+ = ∠
� = 80°  [alt. ∠′�] 

 ∠*+ = ∠� = 80°   [base ∠′� of ∆�
*	with 
� = 
*] 

            ∠
� + ∠*+ + ∠� = 180° [∠$� of ∆*
�] 

∠
� = 20° 



4. (a) tan-chord theorem. 

(b) ∠!, = 90° [∠ on a semicircle] 

 ∠- = 90° − �   [∠′� of ∆ suppl.] 

∠%� = ∠!�   [subt. by chord TC] 

 ∴ ∠%� = ∠- = 90° − �     [both = ∠!�] 

 

5. (a) ∠%/" = 90°   [∠ on a semicircle] 

∠
!" = 90°  [given] 

∴ ∠%/" = ∠
!" = 90° 

Hence %/ ∥ 
- 

 (b) ∠% = �   [tan-chord theorem] 

  ∠"
! = ∠% = �    [alt. ∠′�] 

 (c) ∠"
- = ∠"/-    [proved above] 

  ∴ 
"-/ is cyclic  [∠′� subt. by "- =] 

 (d) ∠� + ∠�/% + ∠% = 180° [∠′� of ∆ suppl.] 

  ∠� + 90° + �� + � = 180° 

  ∠� = 90° − 2� 

 

If ∠%"/ = 60° ⟹ � = 30° 

Hence ∠� = 90° − 230°� = 30° 

 

6. (a) ∠��% = 90°  [tan ⊥ radius] 

Similarly ∠��% = 90°   

Hence %��� is cyclic    [opp. ∠′� suppl.] 

 (b) ∠�� = ∠��    [base ∠′� of ∆���	with �� = ��] 

  ∠%� = ∠�� [subt. by ��] 

  Hence ∠�� = ∠%�		[both = ∠��] 

  �� is tangent to circle %�2   [tan-chord theorem] 

 

7. (a) %"!- is a cyclic quad. [∠-� = ∠!�	subt	by	%"	both = 90°] 

:�/! is a cyclic quad.  [Ext ∠%!/ = opp. int. ∠:�/ both = 90°] 

/!;- is a cyclic quad.  [Opp. ∠$�	;-/ and /!; suppl.] 

 



 (b) ∠/� = ∠!< [subt. by TP]  

  ∠/� = ∠"� and ∠/� = ∠%�   [tan-chord theorem] 

 (c) ∠"� = ∠%� [subt. by !-] 

  ∠"� = ∠%� [subt. by :/] 

  Hence ∠"� = ∠"�  [both = ∠%�] 

 (d) ∠"� = ∠!<  [both = ∠/�] 

  ∴ !� is tangent to circle "!:  [tan-chord theorem] 

 

8. (a) A radius is a perpendicular bisector of a chord.   

 

(b) In ∆�%� and ∆2%� 

 %� = %2 [proved above] 

      ∠�%� = ∠2%�  [given] 

          %� is common 

       ∆�%� ≡ ∆2%� [�, ∠, �] 

           ∠�� = ∠�� [from congruency] 

 (c) ∠��2 = 2? [given] 

  (i) ∠�:2 = ∠��2 = 2?    [subt. by �2] 

  (ii) ∠�2� = ∠2��    [from congruency] 

   ∠�2� + ∠2�� + ∠��2 = 180°  [∠′� of  ∆ suppl.] 

   2∠�2� + 2? = 180° 

   ∠�2� = 90° − ?   

   OR 

   ∠�2� + ∠2�% + ∠2%� = 180°		 [∠′� of  ∆ suppl.] 

   ∠�2� + ? + 90° = 180°		  

   ∠�2� = 90° − ?   

  (iii) ∠�
� = 2∠�� = 2?  [central ∠ = 2 × ∠ on circumf.]  

   ∴ ∠�
% = 180° − 2?   [adj. ∠′� on a straight line] 

 (d) ∠�
� = ∠�:"   [both = 2?] 

  Hence �
": is cyclic.  [ext. ∠ = opp. int. ∠] 

 

9. 9.1. 
@A

B@
=

CD

BC
 [line drawn ∥ to one side of ∆] 

@A

,
=

,

�
⟹ /! = 9 units. 

9.2. � + 3 = 9 ⟹ � = 6 units 

 



9.3. In ∆%"/ and ∆%-! 

 ∠% is common 

 ∠%"/ = ∠%-! and ∠%/" = ∠%!-  [corr. ∠′�] 

 Hence ∆%"/|||∆%-! 

∴
C@

DA
=

BC

BD
    [from similarity] 

C@

F
=

�

)
⟹ "/ = 2,25 units    

 9.4. 
GHIG	JK	∆BC@

GHIG	JK	∆LMA
=

N
O
B@.C@.QRS∠B@C

N
O
LA.MA.QRS∠LAM

 

                      =
B@.C@

LA.MA
    [∠%/" = ∠T!#] 

                                             =
,�,�<�

F,�
= 0,25 

 

10.  10.1. 
UQ

QV
=

UW

WX
 [line drawn ∥ to one side of ∆] 

��

QV
=

�Y
OZ
[

⟹ 2� = 4 units 

10.2 In ∆�2\ and ∆��� 

 ∠� is common 

 ∠�2\ = ∠��� and ∠�\2 = ∠���  [corr. ∠′�] 

 Hence ∆�2\|||∆��� 

∴
QW

VX
=

UW

UX
    [from similarity] 

QW

��
=

�Y
]Z
[

⟹ 2\ = 9 units    

10.3. In ∆�2\, ∠�2\ = 90° [∠ on a semicircle] 

 �\� = �2� + 2\�         [Pythagoras] 

 2'�� = 12� + 9� 

   4'� = 144 + 81 ⟹ ' = 7,5 units  

 

11.   11.1. "/ ∥ %! [opp. sides of ∥^] 

∴ #� ∥ %! [both ∥ to "/] 

/# = #%  [diagonals of a ∥^bisect] 
@_

_X
=

@M

MB
  [line drawn ∥ to one side of ∆/%�] 

@_

_X
= 1  [since /# = #%] 

Hence /� = �� 

11.2. 
CQ

CB
=

<

�
  [given] 

 
CQ`CB

CB
=

<`�

�
⟹

QB

BC
=

,

�
 



 
QX

X@
=

QB

BC
 [line drawn ∥ to one side of ∆"/2] 

QX

X@
=

,

�
⟹

X@

QX
=

�

,
⟹

�_@

QX
=

�

,
⟹

_@

QX
=

�

,
   

Hence �/: 2� = 1: 3 

11.3. In ∆2%� and ∆2"/ 

 ∠2 is common 

 ∠2%� = ∠2"/ and ∠2�% = ∠2/"  [corr. ∠′�] 

 Hence ∆2%�	|||∆2"/ 

∴
BX

C@
=

QX

Q@
    [from similarity] 

BX

�<
=

,

<
⟹ %� = 9 units    

12.   

12.1.1. ∠%!" = 90°     [∠ on a semicircle] 


2 ∥ %/     [co-int. ∠′� suppl.] 

 

12.1.2. ∠%!" = 90°     [∠ on a semicircle] 

∠%"/ = 90°     [tan ⊥ radius] 

In ∆%"/ and ∆%!" 

  ∠% is common 

  ∠%"/ = ∠%!" = 90° 

  Hence ∆%"/|||∆%!" [∠, ∠, ∠] 

 Similarly ∆%"/|||∆"!/ 

 Hence ∆%"/|||∆%!"|||∆"!/ 

12.1.3. From ∆%"/|||∆%!" 

  
BC

BA
=

B@

BC
 [from similarity] 

  ∴ %"� = %!. %/ 

 

 12.2. 
CQ

Q@
=

Cb

bB
     [
2 ∥ %/ in ∆%"/] 

  ∴ "2 = 2/ [since "
 = 
%, radii] 

                       
GHIG	JK	∆BC@

GHIG	JK	∆bQC	
=

N

O
BC.C@

N

O
bC.CQ

=
�.bC.�CQ

bC.CQ
= 4  

13. 1 ∠"� = ∠!� [base ∠′� of ∆"�!	with �" = �!] 

∠"� = ∠!�    [given] 

Hence ∠%"! = ∠�!/ 

∠/�" = ∠"%!  [2∠"%! = ∠"�! and ∠�� = ∠��] 

∠�/! = ∠%!"  [sum ∠$� of ∆] 



∴ ∆%"!|||∆�!/ 
BC

UA
=

CA

A@
  [from similarity] 

 

 13.2. "c = c! [∆"�c ≡ ∆!�c] 

BC

UA
=

CA

A@
 [ proved above] 

  %" =
CA.UA

A@
 

                     =
�.dA.UC

A@
   [2c! = "! and �" = �!] 

 


