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Grade I X  

Lesson  :  10 CI RCLES 

 

  

 

 

         

 

1. Given a cir cle of  r adius r  and wit h cent er  O, A point  P lies in a plane such t hat  OP <  r . Then 

point   P lies 

  a)  in t he int er ior  of  t he cir cle b) on t he cir cle 

  c) in t he ext er ior  of  t he cir cle d) cannot  say 

  d) cannot  say 

 

 

 

 Sol: Let  a point  A lies on t he cir cle as shown in t he f igur e 

 Then OA = r  and OP <  r  

 ⇒   OP <   OA 

           This shows t hat  point  P lies in t he int er ior  of  t he cir cle. 

               ∴  Cor r ect  opt ion  is (a) 

2. Given a cir cle wit h cent r e 0 and chor ds AB, PQ and XY.  Point s P, Q and O ar e collinear  and 

 r adius of  a cir cle is 6 cm.  Then mar k t he cor r ect  opt ion. 

 a) AB = XY = 3cm b) AB = 6cm = XY c) PQ = 6 cm  d) PQ = 12 cm 

 SincePoint s P, Q and O ar e collinear and O is centre of a circle,  

 PQ is a diameter of  a circle 

 ⇒ PQ =2 x r adius 

 ⇒  PQ = 2 x 6 = 12 cm 

 ∴  Cor r ect  opt ion is (d) 

I .  Mult iple choice quest ions 10. 1, 2, 3 

Object ive Type Quest ions 
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3. Given a cir cle wit h cent r e O and smallest  chor d AB is of  lengt h 3 cm, longest  chor d CD is 

 of  lengt h 10 cm and chor d PQ is of  lengt h 7cm t hen r adius r adius of  t he cir cle is 

 a) 1.5 cm 2) 6cm c) 5cm d) 3.5 cm 

 Sol. c) 5cm 

 4. The r egion bet ween an ar c and t he t wo r adii, j oining t he cent r e t o t he end point s of  t he 

 ar c is called  a / an 

 a) sect or  b) segment  c) semicir cle d) ar c 

 Sol.  a) sect or  

5. I n how many par t s a plane can divide a cir cle if  it  int er sect  per pendicular ly? 

 a) 2 par t s b) 3 par t s c) 4par t s d) 8 par t s 

 Sol.  a) 2 par t s 

6. Given t wo concent r ic cir cles wit h cent r e O, A line cut s t he cir cles at  A,B,C,D 

 r espect ively.  I f  AB = 10 cm t hen lengt h CD is 

 a) 5cm b) 10cm c) 7.5cm d) 20 cm 

  

 

  

 

 Sol. Dr aw OL ⊥ AD 

 As  OL ⊥BC, so BL = LC                       ---(i) 

           Similar ly, AL  = LD                   -----(ii) 

 Subt r act ing (i) f r om (ii) , we get   

 AL – BL   = LD – LC 

 ⇒ AB = CD 

 ⇒ CD = 10 cm 

 ∴  Cor r ect  opt ion  is (b) 
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7. Thr ough t hr ee collinear  point s, a cir cle can be dr awn 

 a) Tr ue b)False 

 Sol. because a cir cle t hr ough t wo point  cannot  pass t hr ough a point  which is collinear  t o 

t hese t wo point s. 

8. J ust if y t he st at ement : A cir cle of  r adius 4cm can be dr awn t hr ough t wo point s A and B, such 

 t hat  AB=6.2cm. 

 

 

 

 Sol :I t  is t r ue t hat  a cir cle of  r adius 4cm can be passed t hr ough t wo point  A and B, 

wher e AB = 6.2 cm 

 I f  we dr aw a cir cle of  r adius 4 cm, t he lengt h of  longest  chor d, i.e. diamet er  = 8 cm 

 Such diamet er  >  AB = 6.2 cm Hence a chor d of  6.2 cm can be dr awn in a cir cle as shown 

in t he f igur e. 

 

 

 

1. Given a chor d AB of  lengt h 5 cm, of  a cir cle wit h cent r e O. OL is per pendicular  t o chor d AB 

 and OL = 4 cm.  OM is per pendicular  t o chor d CD such t hat  OM = 4 cm. Then CM is equal t o 

 a) 4cm b) 5cm c) 2.5 cm d) 3 cm 

 

 

 

 

 Sol: Since OL = OM = 4 cm, so 

 AB = CD 

 (∵ Chor ds equidist ant  f r om t he cent r e of  a cir cle ar e equal in lengt h) 

 ⇒ CD = 5 cm 

I I .  Mult iple choice quest ions 
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Since t he per pendicular  dr awn f r om t he cent r e of  a cir cle t o a chor d bisect s t he chor d, 

so 

 CM = MD = 
ଵଶ CD  ⇒  CM   = 2.5 cm 

 ∴ Cor r ect ion opt ion is (c) 

2.  J ust if y your  st at ement  

 “The angles subt ended by a chor d at  any t wo point s of  a cir cle ar e equal” 

 The angles subt ended by a chor d at  any t wo point s of  a cir cle ar e equal if  bot h t he 

point s lie in t he same segment  (maj or  or  minor ), ot her wise t hey ar e not  equal. 

3. J ust if y your  st at ement  

 “Two chor ds of  a cir cle of  lengt hs 10 cm and 8 cm ar e at  t he dist ances 8cm and 3.5 cm 

r espect ively f r om t he cent r e” 

 The st at ement  is not  cor r ect  because t he longer  chor d will be at  smaller  dist ance f r om 

t he cent r e. 

 

 

 

1. I n t he given f igur e, value of  y is  

 

 

 

 

 a) 35଴ b) 140଴                      c) 70଴ + ݔ                     d)70଴ 

 Sol : The angle subt ended by an ar c at  t he cent r e is double t he angle subt ended by it  at  

any point  on t he r emaining par t  of  t he cir cle. So, 

 Y = 
ଵଶ x  70଴= 35଴ 

          ∴ Cor r ect  opt ion is (a)  

2.  I n f igur e, O is t he cent r e of  t he cir cle.  The value of  is ݔ 

           a) 140଴                     b) 60଴                        c) 120଴                        d) 300଴ 

I I I .  Mult iple choice quest ions 
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 Sol. We have ∠AOC +  ∠ BOC + ∠ AOB =  360଴ 

 ( ∴ Angle at  t he cent r e of  a cir cle) 

 ⇒ 35଴ + 25଴ + 360଴ = ݔ ⇒  300଴ = ݔ

 ∴ Cor r ect  opt ion is (d)  

3. I n t he given f igur e, O is t he cent r e of  t he cir cle, ∠CBE = 25଴ and ∠DEA = 60଴.  The    

 measur e of  ∠ ADB is 

            a) 90଴                     b) 85଴                         c) 95଴                         d) 120଴ 

 

 

 

 Sol. We have  ∠ DEA = ∠ CEB =60଴   (Ver t ically opposit e angles) 

           Using angle sum pr oper t y of  t r iangle in ∆ CEB we have  

 ∠CEB +∠CBE +∠ECB  =  180଴ 

              ⇒ 60଴+ 25଴ +∠ECB  =  180଴ 

 ⇒ ∠ECB  =  95଴ 

           Now, ∠ ADB = ∠ ACB 

 (∵ Angles in t he same segment  of  a cir cle ar e equal) 

                ⇒ ∠ADB  =  95଴ 

 ∴ Cor r ect  opt ion is (C)  

4. I n t he given f igur e, ∠ DBC = 55଴,  ∠ BAC = 45଴ Then  ∠ BCD is 

 a) 45଴                          b) 55଴,   c)100଴ d) 80଴ 
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 Sol : We have   ∠ BAC = ∠ BDC 

 (∵ Angles in t he same segment  of  a cir cle ar e equal) 

 ⇒ ∠ BDC = 45଴ 

           Using angle sum pr oper t y of  t r iangle in ∆ BDC, we get  

             ∠ DBC +  ∠BDC +  ∠BCD =  180଴ 

 ⇒ ∠ BCD = 80଴ 

 ∴ Cor r ect  opt ion is (d)  

5.  I n f igur e ∠ AOB =  90଴  and  ∠ABC = 30଴   t hen ∠CAO is equal t o 

 a)  30଴    b) 45଴                                  c) 90଴ d)60଴ 

  

 We have ∠ACB = 
ଵଶ∠AOB 

 = 
ଵଶ x  90଴   =  45଴ 

             Using angle sum pr oper t y of  t r iangle in ∆CAB, we get   

            ∆CAB = 105଴ 
            Since          OA  = OB   ( ∵ Radii of  t he cir cle) 

 ⇒ ∠ OBA =  ∠ OAB 

          Using  angle sum  pr oper t y of   ∆AOB, we get  

 ∠ OAB =  45଴ 

          Now,  ∠ CAO =  ∠CAB  -  ∠ OAB 

  =  105଴ - 45଴ = 60଴ 

          ∴ Cor r ect  opt ion is (d)  
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6.  Two circles intersect  at  t wo point s A and B,  AD and AC are diamet ers of  the t wo  

 circles.   Prove that  B lies on the line segment  DC.  

  

  

 

 Given : Two cir cles int er sect  at  A and B. AD and AC ar e diamet er s 

 To pr ove : B lies  on DC 

 Const r uct ion : J oin AB 

 Pr oof  : AD is t he diamet er  of  a cir cle 

 ∴ ∠ ABD = 90଴        --(i) (Angle in a semicir cle) 

 AC is t he diamet er  of  anot her  cir cle 

 ∴ ∠ ABC = 90଴        --(ii) (Angle in a semicir cle) 

 Adding (i) and (ii) 

 ∠ ABD + ∠ ABC = 90଴ + 90଴ = 180଴ 

 ∴ These t wo angles f r om a liner  pair  angles  

 ⇒DBC is a line, Hence poin B lies on line segment  DC 

7. I n t he given f igur e, f ind t he value of ܽ ݔ  ݊݀  y wher e O is t he cent r e of  t he cir cle 

 

 

 

 Y= 
ଵଶ x  70଴   =  35଴ 

 (Angle at  t he cent r e is double t he angle subt ended by t he same ar c at  any point  on t he 

r emaining par t  of  t he cir cle) 

 Also ∠ݔ =  ∠y (Angles in t he same segment  ar e equal) 

             ⇒  35଴  =    ݔ
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1.  A, B and C are three point s on a circle,  Prove t hat  perpendicular bisect ors of  AB ,  BC 

 and CA are concurrent  [NCERT Exemplar] 

 

 

 

 

 

 Sol. Given  :  A, B and C ar e t hr ee point s on t he cir cle  

 To prove : Per pendicular  bisect or  of   AB, BC and CA ar e concur r ent  

 Proof :  i) Dr aw t he per pendicular  bisect or s of  AB 

 ii) Dr aw per pendicular  bisect or  of  BC .  Bot h The Per pendicular  Bisect or s int er sect  at  a 

Point  ‘O’ This point  ‘O’ is called t he cent r e of  t he cir cle. 

 iii) Now, dr aw per pendicular  bisect or  of  AC.  We obser ve t hat  per pendicular  bisect or  of  

AC also passes t hr ough t he same point  0. 

 Hence, all t he t hr ee per pendicular  bisect or s ar e concur r ent , i.e. t hey pass t hr ough t he 

same point . 

(Reason: Thr ee or  mor e lines passing t hr ough t he same point   ar e called concur r ent  lines). 

2.  I n t he given f igure AB = AC and O is t he cent re of  the circle.  I f  ∠ BOA = ૢ૙૙,   

 det ermine ∠AOC 

 

 

 

 

         Sol.  Given :  A cir cle having cent r e O and AB = AC. 

 Also, ∠AOB = 90଴ 

I .  Short  answer Type quest ions 
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 To f ind ∠AOC  

 Proof  :  As we know t hat  equal chor ds of  a cir cle subt end equal angles at  t he  

   cent r e of  t he cir cle. 

 ∴ ∠AOB  = ∠AOC       (as AB  = AC) 

 ⇒ ∠AOC = 90଴ ( as ∠AOB  = 90଴) 

 

 

 

3.  Two congruent  circles with cent res O and O’ int ersect  at  t wo point s A and B.   Then 

 ∠AOB = ∠AO’B.   Write True or f alse and j ust if y your answer.  

 

 

 

 Sol : Given : Two cir cles wit h cent r es O and ‘O’ ar e congr uent .  AB is t he common chor d 

 Then ∠AOB = ∠AO’B (Tr ue) 

 Const ruct ion :  J oin OA,OB,O’A and O’B 

 Just if icat ion :  I n∆ AOB and  ∆ AO’B 

 OA = O’A (Radii of  congr uent  cir cles) 

 OB = O’B (Radii of  congr uent  cir cles) 

 AB = AB (Common) 

 ∆ AOB ≅ ∆ AO’B (By SSS congr uence r ule) 

 ⇒ ∠AOB = ∠AO’B  (By CPCT) 

 Hence pr oved . 

 Ther ef or e it  is t r ue. 

 

 

 

I I .  Short  answer Type quest ions 
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4.  I n t he given f igure,  chord AB subtends ∠AOB equal t o ૟૙૙ at  t he cent re O of  the 

 circle.  I f  OA = 5cm.  Then f ind t he lengt h of  AB.  

 

 

 

 

 Sol. Given :∠AOB =  60଴ , OA = 5cm. Wher e O is t he cent r e of  t he cir cle. 

 To f ind :  AB 

 Proof  :  I n ∆AOB 

  ∠AOB =  60଴                  (Given) 

   OA = OB                        (Equal r adii) 

                       ∴ ∠AOB = ∠ OBA 

            (Angles opposit e t o equal sides OA and OB) ---(i) 

 I n ∆AOB  

 ∠OAB + ∠AOB + ∠OBA = 180଴ 

  (Angle sum pr oper t y of  t r iangle) 

 60଴ + ∠OAB + ∠OAB = 180଴ 

  ( ∵ ∠OAB  = ∠OBA, using (i) ) 

 ⇒  2 ∠OAB = 180଴ - 60଴ 

 ⇒   ∠OAB = 60଴ 

 ⇒   ∠OBA = 60଴ 

 ∴ ∆AOB is an equilat er al t r iangle 

 Hence  OA =OB = AB 

 ⇒ AB = 5 cm    (as  OA = 5 cm) 
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1.  I f  BC is a diamet er of  a circle of  cent re O and OD is perpendicular t o the chord AB of  

 a circle.   Show t hat  CA = 2OD 

 

 

 

 

 Given :  A cir cle of  cent r e O, diamet er  BC and OD ⊥ chor d AB. 

To prove : CA = 20D 

Proof  :  Since OD ⊥ AB. 

                ∴ D is t he mid – point  of  AB 

(per pendicular  dr awn f r om t he cent r e t o a chor d bisect s t he chor d) 

O is cent r e      ⇒   O is the mid-point of BC 

I n ∆ ABC, O and D ar e t he mid point s of  BC and AB r espect ively. 

            ∴   OD  ∥ AC and OD  = 
ଵଶ AC (mid-point  t heor em) 

         ∴ CA = 2OD 

2.  I f  t wo chords of  a circle are equally inclined t o t he diamet er passing t hrough their 

 point  of  intersect ion,  prove that  the chords are equal.  

 

  

 

 

 Sol. Given ; Two chor ds  AB and AC of  a cir cle ar e equally inclined t o diamet er  AOD i.e ∠DAB  = ∠DAC 

          Const r uct ion : Dr aw OL ⊥ AB and  OM ⊥ AC 

         Pr oof  : I n ∆OLA  and ∆OMA 

I I I .  Short  answer Type quest ions 
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 ∠OLA  =  ∠OMA  (each 90଴) 

 AO = AO    (common) 

 ∠OAL =∠OAM (given) 

 ∆ OLA ≅ ∆ OMA      (AAS r ule) 

      ⇒   OL  = OM    (CPCT) 

      ⇒   AB  = AC 

 (chor ds equidist ant  f r om t he cent r e ar e equal) 

 

 

3.  Two equal chords AB and CD of  a circle when produced intersect  at  point  p.    

 Prove that  PB = PD 

  

  Sol. Given : AB = CD chor ds AB and CD when pr oduced meet  at  point  P 

  To Prove :  PB = PD 

  Const ruct ion :  Dr aw  OM ⊥ AB and ON ⊥ CD J oin OP 

          Wher e O is t he cent r e of  cir cle 

  Proof  :  I n  ∆POM  and ∆ PON 

           OM  = ON  (Equal chor ds of  a cir cle ar e equidist ant  f r om t he cent r e) 

  ∠OMP = ∠ONP = 90଴ (by const r uct ion) 

  OP = OP (common) 

  ∴ ∆OMP ≅ ∆ ONP    (by RHS) 

  ∴ PM = PN                 (by CPCT)  ----(i) 

          As    AB =CD              (given)  

               
ଵ
 ଶ AB    = 

ଵଶ  CD 

I V.  Short  answer Type quest ions 
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          BM = DN 

           (Per pendicular  dr awn f r om t he cent r e on t he chor d bisect s t he chor d) 

  Subt r act ing (ii)  f r om  (i) 

  PM – BM    = PN   - DN 

  ⇒  PB  = PD 

 

 

1.  Find ࢞ in t he adj oining f igure  

 

 

 

 

 Sol: Her e O is t he cent r e  of  t he cir cle 

 ∴ ∠ BAC = 
ଵଶ∠Y 

        ( By degr ee measur e t heor em) 

             ⇒   50 = 
ଵଶ∠Y 

 ⇒   ∠Y = 100଴ 

 Also ∠ݔ +  ∠y = 360଴ 

            (Angle at  t he cent r e of  a cir cle) 

              ⇒  100଴ = 360଴+ ݔ∠  
           ⇒  360଴ - 100଴ = 260଴ = ݔ∠  

2.  I n t he given f igure,  O is the cent re of  the circle ∠ AOC = ૞૙૙ and ∠ BOC = ૜૙૙.   Find 

 t he measure of  ∠ ADB 

  

 

 

 

V.  Short  answer Type quest ions 
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 Sol : Her e ∠ AOC = 50଴  and ∠ BOC = 30଴ 

              ∠AOB  =  ∠ AOC + ∠ BOC 

 = 50଴   +  30଴ = 80଴ 

 ∠AOB  =  = 80଴ 

 ∠ ADB = 
ଵଶ∠AOB   (By degr ee measur e t heor em) 

 ∴ ∠ ADB = 
ଵଶ  x  80଴ = 40଴ 

3.  I n t he given f igure ∆ABC is Equilat eral.   Find ∠BDC and ∠ BEC 

   

 Sol:  ∠ BAC = 60଴ 

                 [∵ ∆ ABC is Equilat er al t r iangle) 

 ∴ ∠ BAC = ∠BDC 

 [∵ Angles in t he same segment  of  a cir cle ar e equal) 

         ⇒ ∠ BDC = 60଴ 

 Now,  ⎕DBEC is  a cycle quadr ilat er al 

           ∴ ∠BDC + ∠BEC = 180଴ 

       [∵ Opposit e angles of  a cycle quadr ilat er al ar e supplement ar y] 

 60଴ +  ∠BEC = 180଴ ⇒ ∠BEC =180଴  -  60଴ = 120଴ 

4.  I f  ∠BOC = ૚૙૙૙ t hen f ind ࢞  f rom the given f igure.  

 

 

 

 

 Sol : Her e  O is t he cent r e of  t he cir cle 
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 ∴ ∠BAC = 
ଵଶ∠BOC =  

ଵଶ x 100଴ = 50଴ 

 Also  ∠ݔ + ∠BAC = 180଴ 

        ( Sum of  Opposit e angles of  cyclic quadr ilat er al) 

 ⇒ 50଴ = 180଴ + ݔ∠ ⇒  130଴ = ݔ

 

 

1.  ABCD is a parallelogram.  The circles through A,  B and C intersect  CD [produced,  if  

 necessary] at  E.  Prove that  AE = AD 

  Sol. Given ABCD is a par allelogr am. A cir cle passes t hr ough A, B and C int er sect   

        side CD pr oduced at  E 

   

  

  

  To Prove :  AE = AD 

  Const ruct ion:  J oin AE 

  Proof :  ABCD is a | |  gm 

  ∴ ∠ADC = ∠ABC [Opposit e angels of  par allelogr am] ........ (i) 

  ∠ADC + ∠ADE = 180଴                      ..........(ii) 

    [Angles on st r aight  line] 

  Also, ∠ABC + ∠AEC = 180଴                        ......... (iii)  

   (Angles of  cyclic quadr ilat er al ABCE By const r uct ion) 

  On equat ing (ii) and (iii) 

  ∠ADC + ∠ADE = ∠ABC + ∠AEC 

  ⇒ ∠ADE = ∠AEC     [As ADC = ABC opposit e angles of  | |  gm]  

  ⇒ AD = AE [Sides opposit e t o equal angles ar e equal] 

 

V.  Short  answer Type quest ions 
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2.  ABCD is a cyclic quadrilateral,  BA and CD produced meet  at  E.  Prove t hat  t he 

 t riangles  EBC and EDA are equiangular.  

 

 

 

 

  Sol. Given:  ABCD is a cyclic quadr ilat er al. BA and CD ar e pr oduced t o meet  at  E. 

  To prove :  ∆s EBC and EDA ar e equiangular  

  Proof  :  ∵ ABCD is cyclic  quadr ilat er al. 

 ∴ ∠ BAD  + ∠BCD = 180଴ 

 [Sum of  opposit e angles of  a cyclic quadr ilat er al.]     ----(i) 

 But   ∠ BAD  + ∠EAD = 180଴  [Linear  pair ]    ------(ii) 

 Fr om (i) and (ii) 

 ∠ BCD  =∠EAD 

 Similar ly,  ∠ ABC  =∠EDA 

 and ∠ BEC  =∠AED 

 Hence, ∆s EBC and EDA ar e equiangular  

3.  ABC is an isosceles t riangles in which AB = AC.   A circle passing through B and  

 C int ersect s AB and AC at  D and E respect ively.   Prove that  BC ∥  DE 

Given : An isosceles t r iangle ABC in which   AB = AC and a cir cle t hr ough B and C 

int er sect ing AB and AC at  D and E r espect ively. 

 To Pr ove :DE ∥ BC 

 

 

 

Pr oof  : I n ∆ ABC, AB = AC ⟹∠3 = ∠4 

 [Angles opposit e t o equal sides ar e equal]  -----(i) 
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 Also,  DBCE is a cyclic quadr ilat er al 

 ⇒ ∠2 = ∠4 = 180଴       [Opposit e angles of  a cyclic quadr ilat er al ar e supplement ar y] 

 ⇒ ∠2 = ∠3 = 180଴   [Fr om (i) ]  -------(ii) 

 But  ∠2 = ∠3 ar e co-int er ior  angles on t he same side of  t r ansver sal BD 

 ∴DE ∥ BC 

4.  O is the circumcent re of  t he t riangle ABC and OD is perpendicular t o BC.  Prove  

   t hat  ∠BOD = ∠A 

  

 

 

  Const r uct ion : J oin OB and OC 

  Pr oof  : Her e O is t he cent r e of  cir cle 

       ∴ ∠BOC  = 2∠A     ---(i) 

  (By degr ee measur e t heor em) 

  Also, in ∆ BOD  and  ∆ COD 

  OB  = OC (r adii of  cir cle) 

  OD  = OD (common)  

  ∠ ODB= ∠ ODC = 90଴    ( OD ⊥ BC given) 

  ⇒ ∆OBD  ≅ ∆OCD    (by RHS) 

  ⇒ ∠ BOD  = ∠COD     (CPCT) -----(ii) 

  ⇒ ∠ BOC  = ∠BOD + ∠COD 

  =  ∠BOD + ∠BOD    [Using (ii) ] 

  ⇒ ∠ BOC  = 2∠BOD    ----(iii) 

  Equat ing (i)  AND (iii) 

  2A = 2BOD 
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  2 ∠ BOC  = ∠BOD 

  ⇒ ∠ BOD = ∠A     

 

 

  

 1.  I n t he given f igure,  O is the cent re of  a circle and A, B, C, D  and E  are point s on 

  t he circle such t hat  AB = BC = CD = DE = EA.  Find t he value of  ∠AOB.  

 

 

 

 

 Sol : Given :  O is cent r e of  cir cle and AB = BC= CD = DE = EA 

 Const ruct ion :  J oin OC, OD, DE 

 To f ind ∠AOB.                                                   

 Proof  :  A,B,C,Dand E ar e t he point s which lie on t he cir cle 

  

Also  AB = BC= CD = DE = EA 

All ar e t he chor ds of  t he cir cle 

As we know t hat  equal chor ds subt end equal angle at  t he cent r e of  cir cle. ∴ ∠AOB = ∠BOC = ∠COD 

  = ∠DOE  = ∠AOE,   ---(i) 

Also ∠AOB + ∠BOC + ∠COD + ∠DOE  + ∠AOE = 360଴ 

 (sum of  angles at  t he cent r e of  cir cle) 

 

I .  Long answer Type quest ions 
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Using (i) ∠AOB +∠AOB +∠AOB +∠AOB +∠AOB   = 360଴ ⇒   5∠AOB = 360଴ ∴ ∠AOB = 72଴ 

2.  PQ and RS are t wo parallel chords of  a circle on t he same side of  cent re O and radius

  is 10 cm.   I f  PQ = 16 cm and RS = 12 cm,  f ind t he distance bet ween the chords. 

 Sol: Given: A cir cle wit h cent r e O and t wo chor ds PQ and RS, such t hat  PQ ∥ RS 

To f ind :  LM 

Const ruct ion :  Dr aw OM ⊥ RS which int er sect s PQ and L 

 Proof  :  OM ⊥ RS 

                 ∴ OL ⊥ PQ  (∵PQ ∥ RS) ∴          PL = 
ଵଶ PQ and RM =

ଵଶ RS 

Now, PL = 8cm and RM = 6cm 

Let  LM  = ݔ cm 

           OP = OR = 10cm 

I n ∆ OPL,         OL = ඥ(10)ଶ −  (8)ଶ cm =  6cm 

Also, I n ∆ ORM, OM = ඥ(10)ଶ −  (6)ଶ cm =  8cm 

 ∴ OM – OL  = 8cm  - 6 cm = 2cm ⇒  Dist= ݔ ance bet ween t he chor ds  = LM  = 2 cm 

3. ૛ are tࡻ ૚  andࡻ  he cent res of  t wo congruent  circles int ersect ing each other at  point s 

 C and D.   The  line j oining their cent res intersect s the circles in point s A and B such

 t hat  AB> .૛ࡻ૚ࡻ  I f  CD = 6 cm and AB = 12 cm determine the radius of  eit her

 circle.  

 

 

  

Sol: Let  r adius of  each cir cle = r  cm 

  AB = 12 cm 
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 ∴ ଵܱܱଶ = 12 – 2r  

Now, CD is t he common chor d of  t he t wo cir cles and ଵܱܱଶ is t he line segment  t hat  j oins 

t he cent r es    [Radii of  congr uent  cir cles] 

As we know t hat  line j oining t he cent r es of  t wo cir cles is per pendicular  bisect or  of  t he 

common chor d. ∴ ଵܱܱଶ ⊥ CD ଵܱܱଶ bisect s CD ∴       CP = 
ଵଶ x CD = 3 cm 

and        ଵܱP = 
ଵଶ   (  ܱ ଵܱଶ) =  

ଵଶ (12 −  (ݎ2
 = (6 – r ) cm 

Now in r ight  ∆ CPܱ ଵ 
( ଵܱܥ)ଶ     = ( ଵܱܲ)ଶ + (ܲܥ)ଶ 

ଶ = (6ݎ        ⇒            −  ଶ + (3)ଶ(ݎ

ଶ- 12rݎ + ଶ = 36ݎ  ⇒                + 9 

             ⇒                  12r  = 45  

          ⇒  r = 
ସହଵଶ 

              ⇒  r  = 3.75cm 

 

 

 

1.  Prove t hat  t he line segment  j oining t he mid- point s of  t wo equal chords of  a circle make

  equal angles with the chords.  

 

 

 

 

 Sol:  Given :  A cir cle C (O, r ) AB and CD ar e t wo equal chor ds of  a cir cle .  L, M ar e t he 

mid-point s of  AB and CD r espect ively. 

I I .  Long answer Type quest ions 
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 To Prove:  i) ∠ALM   =  ∠ CML 

                  ii) ∠BLM   =  ∠ DML 

   LM, OL, OM ar e j oined  

 Pr oof  : (i) OL  ⊥ AB and  OM ⊥ CD 

      (As t he line j oining t he cent r e t o t he mid-point  of  t he chor d is per pendicular  t o t he 

chor d) 

 Now,   OL = OM 

 [Equal chor ds ar e equidist ant  f r om t he cent r e] 

 I n ∆ OLM   OL   = OM                  [Pr oved above] 

 ⇒ ∠ OLM      =  ∠ OML  

  [angles opposit e t o equal sides ar e equal]-----(i) 

                   ∠ OLA = ∠ OMC  [Each 90଴]  

          ⇒ ∠ OLA−∠ OLM      = ∠ OMC  - ∠ OML 

  [∵ ∠ OLA= ∠ OMC = 90଴]  

 ⇒ ∠ MLA  = ∠ LMC    ----(2) 

 Again f r om  (i) 

 ∠OLM +OLB  =  ∠ OML + ∠ OMD 

  [∵ ∠ OLB = ∠ OMD   = 90଴]  

 ⇒ ∠ MLB =  ∠ LMD 

2.  I n The given f igure AB ∥CD,  AD is a diamet er of  circle whose cent re is O.  Prove t hat  

 AB = CD 

 

 

 

 

 Sol : Given : AB ∥ CD, AOD is a diamet er  of  cir cle, wher e O is t he cent r e of  cir cle, 

 To pr ove : AB = CD 
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 Proof  : I n ∆ DOQ  and ∆ AOP 

       OD = DA (r adii of  angle) 

 ∠DOQ = ∠ AOP 

 (Ver t ically opposit e angle) 

 ∠QDO = ∠PAO 

        [alt er nat e angles as CD ∥ AB (given)]  

 ⇒ ∆DOQ   ≅ ∆ AOP             (by ASA) 

 ⇒ OQ   = OP           (BY CPCT) ⇒   CD = AB    (chor ds equidist ant  f r om t he cent r e of  a cir cle ar e equal)  

 

 

1.  Prove that  the angle bisect ors of  the angles f ormed by producing opposite sides of  a 

 cyclic quadrilateral [provided t hey are not  parallel] int ersect  at  right  angle.  

  Sol: Given ABCD is a cyclic quadr ilat er al whose opposit e sides ar e pr oduced t o meet  

   at  E and F. 

  To Prove : Bisect or s of  ∠E and ∠F int er sect  at  r ight  angle. 

  

 

 

 

 

  Proof : I n ∆FEL and ∆FBN. 

  ∠2  = ∠1 [∵ ݅ ܰܨ   ܾ ℎ݁ݐ ݏ [ܨ∠ ݂݋ ݎ݋ݐܿ݁ݏ݅  

I I I .  Long answer Type quest ions 
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  ∠3 = ∠4 [Ext er ior  angle of  cycle quadr ilat er al is equal t o int er ior  opposit e angle 

  ∴ Thir d ∠FLD = Thir d ∠6 

  But ܦܮܨ∠  =  5 [Ver t ically opposit e angles] 

  ∴           ∠5 = ∠6 

  ⟹                  EN = EL 

   [Sides opposit e t o equal angles ar e equal] 

   Now in ∆ ELM and  ∆ENM 

   EL = EN [Pr oved above] 

   EM = EM [Common] 

   ∠7 = ∠8 [Given as EM is t he bisect or  of  ∠E] 

  ∴       ∆ELM ≅ ∆ENM  [SAS congr uence r ule] 

  ∴ ܮܯܧ ∠     =  [Common]      ܰܯܧ∠

  But ܮܯܧ ∠  + ܰܯܧ∠ =  180଴ [Linear  Pair ] 

  ⟹ ܮܯܧ ∠       = ܰܯܧ∠  =  90଴ 

  Hence,  EM  ⊥  FM. 

  Hence, bisect or s of  ∠ E and ∠ F int er sect  at  r ight  angle 

2.  Prove that  the angle subtended by an arc at  t he cent re is double t he angle subt ended

  by it  at   any point  on t he remaining part  of  the circle.  

 Sol. Given an ar e PQ of  a cir cle subt ending angles POQ at  t he cent r e O and ∠PAQ at  a  

  point  A on t he r emaining par t  of  t he cir cle. 

   

  

 

         Case (i)       Case (ii)           Case (iii) 

  To prove : ∠POQ = 2∠PAQ 

  Const ruct ion : J oin AO and ext ends it  t o B 

  Proof :  Consider  t hr ee cases 
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  Case (i) When ar e PQ is a minor  ar e 

  Case (ii) When ar e PQ is a semicir cle 

  Case (iii) When ar e PQ is a maj or  ar e. 

  I n all t he t hr ee cases  

  Taking ∆AOQ 

  ∠BOQ = ∠OAQ + ∠OQA [Ext er ior  angle of  Δ is equal t o t he sum of  int er ior   

 opposit e angles] 

  Also  OA = OQ  [r adii of  cir cle] 

  ⟹       ∠ ܱ = ܳܣ Angles opposit]              ܣܱܳ∠  e t o equal sides] 

  ⟹ = ܱܳܤ ∠       ܳܣܱ∠  +     ܳܣܱ∠ 

              ⟹ = ܱܳܤ ∠        (i) ........       ܳܣܱ∠ 2

  Similar ly  ∠ ܱܲܤ =  (ii) ........ ܲܣܱ∠ 2

  Adding (i) and (ii) we have  

ܱܳܤ ∠   + ܱܲܤ ∠   = 2 ∠ ܱ + ܳܣ  2 ∠ ܱ  ܲܣ

ܳܣܱ ∠)2 =          +  (  ܲܣܱ∠ 

  ⟹                 ∠POQ = 2∠PAQ 

  Specially f or  case (iii) we can wr it e r ef lex  ∠ POQ = 2 ∠PAQ 

3.   Prove that  the quadrilat eral f ormed [if  possible] by t he internal angle bisect ors of  any 

 quadrilateral is cyclic.  

  Sol.  Given ABCD is a quadr ilat er al, AH, BF, CF and DH ar e t he angle bisect or s of   

   int er nal angles A,B,C and D t hese bisect or s f or m a quadr ilat er al EFGH 

  To Prove: ∆EFGH is cyclic 

 

  

 

 

  Proof : I n ∆AEB.  

  ∠EAB + ∠ABE + ∠AEB = 180଴  [Sum of  angles of ∆ABC ] 
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  ⇒      ∠AEB = 180଴ −  (∠EAB +  ∠ABE ) ..... (i) 

  Also  ∠AEB = ∠FEH  .......(ii) [Ver t ically opposit e angle] 

  By equat ing (i) and (ii) 

                          ∠FEH = 180଴ −  (∠EAB +  ∠ABE ) ..... (iii) 

  Similar ly, in ∆GDC 

   ∠FGH = 180଴ −  (∠GDC +  ∠GDC )  ..... (iv) 

  Adding (iii) and (iv) 

   ∠FEH +∠FGH 

+ ܤܣܧ∠) - 360° =       ∠ABE+ +DCܦ∠   CDܩ∠ 

    = 360଴ - 
ଵଶ (∠BAD +   ∠ABC+  ∠ADC+  ∠BCD ) 

   [As AH, BF, CF and HD ar e bisect or s of  ∠A, ∠B, ∠C, ∠D] 

  = 360଴ - 
ଵଶ  ×  360଴ [  Sum of  angles of  quadr ilat er al, ABCD] 

  ∠FEH +∠FGH  =360଴ - 180଴= 180଴ 

       ⇒   FEHG is a cyclic quadr ilat er al. 

  [ I f  t he sum of  opposit e angles of  quadr ilat er al is180଴, t hen it  is cyclic]  

4.   I n t he given f igure,  O is t he cent re and AE is t he diameter of  t he semicircle ABCDE.  

 I f   AB = BC and∠ AEC = ૞૙૙t hen f ind (i) ∠CBE (ii) ∠CDE (iii) ∠AOB,  Prove t hat  

 BO | |  CE.   

 

 

 

 

  Sol.  Given: O is t he cent r e of  cir cle and AE is t he diamet er  of  t he semicir cle ABCDE. 

  Also, AB = BC, AEC = 50଴ 

  To f ind (i) ∠CBE (ii) ∠CDE (iii) ∠AOB, Pr ove t hat  BO | |  CE. 

  Const ruct ion: J oin OC and BE 
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  Pr oof : ∠AOC = 2∠AEC [By degr ee measur e t heor em] 

    ∠AOC = 2 x 50଴ =  100଴ 

  Also   ∠AOB = ∠BOC  [Equal chor ds subt end equal angle at  t he cent r e of  cir cle]  

  ∴ ܤܱܣ ∠                    =
ଵଶ∠ܥܱܣ    [Using (i)] 

ܤܱܣ∠     =
ଵଶ 100଴ =   50଴ 

  Now  ∠AOB = ∠AEC  [These ar e cor r esponding angels] 

  But  t hese ar e cor r esponding angles and ar e equal. 

  ∴       Line OB | |  CE  Hence pr oved 

  (i) ∠AOC + ∠COE = 180଴ [Linear  pair  angles] 

  100଴ +  ∠COE = 180଴  

        ∠COE = 180଴ - 100଴ =  80଴  

        ∠CBE =  
ଵଶ∠COE [By degr ee measur e t heor em] 

     =  
ଵଶ  ×  80଴ =  40଴ 

  (ii) Now, ⊡CBED is cyclic quadr ilat er al. 

   ∠CBE + ∠CDE = 180଴   [Sum of  opposit e angles of  cyclic quadr ilat er al 

   ⇒     40଴  + ∠CDE = 180଴ 

   ⇒                   ∠CDE = 180଴ −  40଴ =  140଴ 

  (iii)  ∠AOB = 50଴ (Pr oved above) 
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5.  I n t he given f igure,  I f  y = ૜૛૙ and z = ૝૙૙ determine ࢞,  I f  y + z =  ૢ૙૙,  Prove t hat   

 ૝૞૙ = ࢞ 
 

 

 

 

  Sol.  Given y = 32଴ and z = 40଴ 

  Proof : Let  t he line segment s AD and CE cut  each ot her  at  P. 

  Since,  ∠APE = ∠CPD [Ver t ically opposit e angles] 

    ∠APE = ݔ 

  Now   ∠BCP = ∠CDP + ∠CPD [ Ext er ior  angle] 

  and   ∠PAB =∠PEA + ∠APE [ Ext er ior  angle] 

  ∴  ∠BCP = ݔ+ y......(i) 

  and  ∠PAB = ݔ + z ..... (ii) 

  Since ABCP is a cyclic quadr ilat er al  

  ∴         ∠BCP + ∠PAB = 180଴ 

  ⇒ ݔ +  y + ݔ  +  z  =  180଴ 

  or =  (y + z ) + ݔ2   180଴ 

  or ݔ2  +  (40଴ +  32଴)=  180଴    ----(iii) 

  or 180଴–72଴=  108଴  or =  ݔ2   ଴ 54 = ݔ  
  Since f r om (iii), we get =  (y + z ) ݔ2   180଴ and  y + z = 90଴ (Given) 

=°90 +ݔ2 ∴    180଴  or  90଴  = ݔ2  

   ∴  ଴ 45 = ݔ   
 

  

 


