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GRADE - 9 

LESSON – 9 Areas of  Parallelograms and Triangles 

 

 

 

 

1 Two f igur es ar e congr uent , if  t hey have t he  

  a) same size  b) same shape c) same ar ea  d) same shape and size 

  (d) 

2. I f  A and B ar e t wo congr uent  f igur es, t hen 

  a) ar  (A)  > ar  (B) b) ar  (A) = ar  (B) c) ar  (A) < ar  (B) d) none of  t hese 

  b) 

3. Given par allelogr am ABCD and EBCF on t he same base BC and bet ween t he same  par allels BC 

 and AF. Given ar  (EBCF) = 15 squar e cm, t hen ar  (ABCD) is 

  a) 30 sq.cm b) 7.5 sq.cm c) 15 sq.cm d) 5 sq.cm 

  Sol : Par allelogr ams on t he same base and bet ween t he same par allels ar e equal in ar ea. 

        ⟹      ar  (ABCD) = ar  (EBCF) 

  Since ar  (EBCF) =15 sq.cm, so 

  ar  (ABCD) = 15 sq.cm 

        ∴   Cor r ect  opt ion is (c) 

4. I f  ar  (Par allelogr am ABCD) = 25 ܿ݉ଶ and on same base CD a ∆BCD is given such t hat      

 ar  (∆BCD) = ݉ܿݔଶ t hen value of   is ݔ 

  a) 25 ܿ ݉ଶ b) 12 ܿ ݉ଶ c) 12.5 ܿ ݉ଶ d) 50 ܿ ݉ଶ 
  Sol : I f  a t r iangle and a par allelogr am ar e on t he same base and bet ween t he same  

   par allels, t hen t he ar ea of  t he t r iangle is equal t o half  t he ar ea of  t he   

   par allelogr am.  

  ⟹      ar  (∆BCD) = 
ଵଶ  ܽ  (ܦܥܤܣ) ݎ

  ⟹  = ݔ      
ଵଶ   × 25 ⟹ ݔ = 12.5 ܿ ݉ଶ ∴ Cor r ect  opt ion (c) 

I .  Mult iple choice quest ions 

Object ive Type Quest ions 
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5. Two par allelogr ams ar e on equal bases and bet ween t he same par allels. The r at io of  t heir  

 ar eas is    [NCERT Exemplar ] 

  a) 1 : 2 b) 1 : 1 c) 2 : 1 d) 3 : 1 

  Sol : (b) 

6. ABCD is a quadr ilat er al whose diagonal AC divides it  int o t wo par t s, equal in ar ea, t hen ABCD 

      [NCERT Exemplar ] 

  a) is a r ect angle 

  b) is always a r hombus 

  c) is a par allelogr am 

  d) need not  be any of  (a), (b), or  (c) 

  (d) 

7. I n t he given f igur e, ABCD is par allelogr am. Calculat e t he ar ea of  par allelogr am ABCD. 

 

 

 

  

  Sol :Ar ea of  par allelogr am ABCD 

  = base x alt it ude = AB x DB 

  = 5 x 7 = 35  

8.  Find t he ar ea of  a r hombus, t he lengt h of  whose diagonals ar e 16cm and 12cm r espect ively. 

  Sol : Ar ea of  r hombus  = x x  

     = x 16 x 12  

     = 96  
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9. I n par allelogr am ABCD, AB = 8 cm and t he alt it udes cor r esponding t o sides AB and AD ar e 

 DM = 6cm and BN = 10cm r espect ively. Find AD. 

 

 

 

  

 

 Sol : Ar ea of  par allelogr am = base x alt it ude 

     ∴  AD X BN = AB X DM 

     AD x 10 =8 x 6 

     AD = 
଼ ×  ଺ଵ଴  = 

ସ଼ଵ଴ = 4.8ܿ݉ 

 

 

1.  Given a t r iangle ABC and E is mid-point  of  median AD of  ∆ABC. I f  ar (∆BED) = 20 ܿ݉ଶ. 
       Then ar (∆ABC) is. 

  a) 10 ܿ݉ଶ  b) 5 ܿ݉ଶ  c) 60 ܿ݉ଶ  d) 80 ܿ݉ଶ 
  

 

 

 Sol : Since BE is t he median of  ∆ABD,so 

   ar (∆BED) = 
ଵଶ ar  (BDܣ∆)

 ⟹                      20 = 
ଵଶ ar  (BDܣ∆)

 ⟹              ar(∆ܣBD)  = 40 ܿ ݉ଶ 
 Since AD is t he median of  ∆ABC, so 

  ar(∆ܣBC) =   2ar(∆ܣBD)  

 ⟹ ar(∆ܣBC) =   2  × 40      = 80 ܿ ݉ଶ 
 ∴ ݅ ݊݋݅ݐ݌݋ ݐܿ݁ݎݎ݋ܥ  (݀) ݏ

I I .  Mult iple choice quest ions 
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2. The mid-point  of  t he sides of  a t r iangle along wit h any of  t he ver t ices as f our t h point   

 make a par allelogr am of  ar ea equal t o half  ar ea of  t r iangle 

  a) Tr ue b) False 

   

 

   

  Sol: We have 

             ar(∆ DEF)   = 
ଵସ ar(∆ABC)    

  Now, ar (BDEF) =ar(∆DEF)   +  ar(∆FBD)    

     = 2 ar(∆DEF)   

   = 2 x 
ଵସar(∆ABC)    

     = 
ଵଶ ar(ΔABC) 

 ∴ cor r ect  opt ion is (a). 

3. I n  t he given f igur e, ABCD is a par allelogr am in which diagonals AC and BD int er sect  at  O.  

 I f  ar (∥gm ABCD) is 68 ܿ݉ଶ, t hen f ind ar(∆OAB). 

 

 

 

 Sol: We have ar(∆OAB ) = 
ଵସ × ar (∥gm ABCD) 

     = 
ଵସ  x 68ܿ݉ଶ = 17 ܿ݉ଶ 

4. ABC and BDE ar e t wo equilat er al t r iangles such t hat  D is t he mid-point  of  BC. Pr ove t hat  

 ar(∆BDE). =   
ଵସ ar(∆ABC)    

 

 

 

 

  Sol: Let  t he side of  t r iangle, BC = a 
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       ⇒ BD = 
௔ଶ 

           ∴ ar(∆ BDE)    = 
√ଷସ ቀ௔ଶቁଶ = 

√ଷସ  x 
௔మସ  

     =  
ଵସ (

√ଷସ  x ܽଶ) 
  ∴ ar(∆ BDE)  = 

ଵସ ar(∆ ABC).     Hence pr oved. 

 

 

 

1.  Diagonals AC and BD of  a quadrilateral ABCD int ersect  each other at  P. Show  

 t hat  ar(∆APB) x ar(∆CPD) = ar(∆APD) x ar(∆BPC) 

   

 

 

 

 

  Sol. We have 

  ar (∆APD) x ar (∆BPC) 

  = ቀଵଶ  × × ܮܣ × ቁܲܦ  ቀଵଶ  × × ܯܥ  ቁܲܤ
  = ቀଵଶ  × × ܲܤ ቁܮܣ  ×  ቀଵଶ  × × ܲܦ  ቁܯܥ
  = ar (∆APB) x ar (∆CPD) Hence Pr oved. 

2.  I f  P is any point  in t he interior of  a parallelogram ABCD,  t hen prove t hat  area of  

 (∆APB) is less t han half  the area of  the parallelogram 

   

 

 

 

 

I .  Short  answer quest ions 
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  Sol. Given:  P is any point  in t he int er ior  of  par allelogr am ABCD 

 To prove : ar (∆APB) <
ଵଶ (ar  ∥gm ABCD) 

 Const ruct ion:  Dr aw DN  AB and PM  AB. 

 Proof :  ar (∥ gm ABCD) = AB x DN 

   ar (∆APB) = 
ଵଶ (AB X PM) 

 Now,   PM  < DN 

 ⟹      AB x PM < AB x DN 

                  ⟹ ଵଶ (AB X PM) <
ଵଶ (AB X DN) 

 ⟹     ar (∆APB) <
ଵଶ ar(∥ gm ABCD) 

     Hence pr oved 

 

 

1.  ABCD is a parallelogram.  E is a point  on BA such that  BE = 2EA and F is a point   on 

 DC such that  DF = 2FC.  Prove that  AECF is a parallelogram whose area is one- third of  

 t he area of  parallelogram ABCD.  

  

 

 

 

 

  Sol.  Given : A par allelogr am ABCD. E is a point  on BA ∋BE= 2EA and F is a point  on  

  DC such t hat  DF= 2FC. 

  To prove: (i) AECF is a par allelogr am. 

   (ii) ar  ( ∥ gm AECF) =  
ଵଷar  ( ∥  gm ABCD) 

 Proof :  BE = 2EA and DF = 2FC 

 ⟹      AB – AE = 2AE and DC – FC = 2FC 

 ⟹              AB = 3AE and DC = 3FC 

I I .  Short  answer quest ions 
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 ⟹              AE = 
ଵଷAB and FC = 

ଵଷDC 

 ⟹              AE = FC  ( ∵ AB = CD) 

 ∴  AE ∥ FC such t hat  AE = FC 

 ∴  AEFC is a par allelogr am. 

 Par allelogr ams ABCD and AECF have t he same alt it ude and AE = 
ଵଷAB 

 ∴ ∥ )ݎܽ gm AECF) =
ଵଷ ar( ∥ gm ABCD) 

     Hence pr oved. 

3.  ABCD and PQRC rectangles.  Q is mid- point  of  AC.  Show t hat  P is the mid- point  of  DC 

 and R  is the mid- point  of  BC.   Also,  f ine the rat io of  ar(ABCD) and ar (PQRC) 

 

  

 

 

 Sol.  Given :  ABCD and PQRC ar e r ect angles. Q is mid-point  of  AC 

 To prove : P,R ar e mid-point s of  DC, BC r espect ively and f ind ar (ABCD) : ar  (PQRC) 

 Proof  : I n ∆ CAB, Q is t he mid-point  of  AC. 

                QR  ∥  AB 

     (∵ ABCD and PQRC bot h ar e r ect angles) 

 ⇒ R is t he mid-point  of  BC.      (By conver se of  mid-point  t heor em) 

            Again in ∆ CAB, Q and R ar e t he mid-point s of  AC and BC r espect ively. 

 ⇒        QR =   
ଵଶ AB (By mid-point  t heor em)  

  ⇒        QR =   
ଵଶ DC 

  (∵AB =   DC, Opposit e sides of  a r ect angle) 

  I n ∆ CAD, Q is t he mid –point  of  AC.  

 Again, PQ  ∥  DA 

 ⇒ P is t he mid-point  of  DC  
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                            (By conver se of  mid-point  t heor em)  

          Again in ∆ CAD, Q and P ar e t he mid-point s of  AC and DC r espect ively 

  ⇒                 PQ =  
ଵଶ DA  (By mid-point  t heor em) 

  ⇒                     PQ =  
ଵଶ CB              ----(ii) 

  (∵ DA = CB, opposit e sides of  a r ect angle) 

  Now, ar (ABCD) = DC X CB          -------(iii) 

               ar  (PQRC) = QR X PQ  = ቀଵଶ ቁ X ቀଵଶܥܦ   ቁܤܥ 
                                               = 

ଵସ DC x CB =   
ଵସ (ar  ABCD) 

  ⇒         
ୟ୰ (୔୕ୖେ)ୟ୰(୅୆େୈ)  

 = 
ଵସ i.e. = 1:4 

           Hence, ar  (PQRC) : ar (ABCD) = 1:4 

 

 

1.  D and E are the mid- point s of  BC and AD respect ively of  ∆ABC.   I f  area  

  of  ∆ABC = 20࢓ࢉ૛ f ind area of  ∆EBD.  

  

 

 

 

 

 Sol.    ∵ D is t he mid-point  of  BC 

                  ∴ AD is t he median of ∆ABC 

             ⇒ ar  (∆ABD) = 
ଵଶ  ar  (∆ABC) 

  (∵ Median of  a t r iangle divides it  int o t wo t r iangles of  equal ar eas) 

  ⇒ ar  (∆ABD) = 
ଵଶ x 20ܿ݉ଶ = 10ܿ݉ଶ 

  Also, BE is t he median of  ∆ABD. 

  ar  (∆EBD) = 
ଵଶ  ar  (∆ABD) = 

ଵଶ  x 10 = 5 ܿ݉ଶ 

I I I .  Short  answer quest ions 



 

 

 

 9                                                      Created by Pinkz 

 

 

2.  The medians BE and CF of  a ∆ABC int ersect  at  G.  Prove t hat  ar (∆GBC) = ar (AFGE) 

   

 

 

 

 

  Sol.  Given : Medians BE and CF of  ∆ABC int er sect  at  G. 

  To prove : ar  (∆GBC) = ar  (AFGE) 

  Proof  : We have ar  (∆FBC) =   
ଵଶ  ar  (∆ABC) -------(i) 

  (∵ Median  CF divides ∆ABC  int o t wo t r iangles of  equal ar eas) 

  Similar ly, ar (∆EBC)  = 
ଵଶ  ar  (∆ABC)  ------(ii) 

  Fr om (i) and (ii) we get   

   ar  (∆FBC) = ar  (iii)---- (BCܧ∆) 

  Subt r act ing  ar  (∆BGC)  f r om bot h sides of  (iii) , we get  

  ar  (∆FBC)  -  ar  (∆BGC) = ar ar - (BCܧ∆)   (∆BGC) 

  ⇒ ar  (∆FGB)= ar  (∆EGC)    ---(iv) 

  Also, ar  (∆ABE)  = ar  (∆BEC)   

   (∵ BE is median of  ∆ABC ) 

  ⇒ ar (∆BFG)   + ar  (AFGE)   = ar  (∆BGC) + ar  (∆GEC) 

  ⇒ ar (AFGE) = ar  (∆BGC)    Using (iv)     

    Hence pr oved 

3.  I n t he given f igure,  X and Y are point  on side LN of  t he ∆ LMN such t hat  LX = XY 

 =YN.   Through X,  a line is drawn parallel t o LM t o meet  MN at  Z.   Prove t hat  

 ar(∆LZY) = ar( MZYX) 
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  Sol.  Given :  LX = XY =YN.  And  XZ ∥ LM 

  To prove :  ar (∆LZY)  = ar ( MZYX) 

  Proof  :   XZ ∥ LM 

  ∆LXZ and ∆XMZ ar e on t he same base XZ and bet ween t he same par allels XZ and LM. 

  ∴ ar  (∆LXZ) = ar (∆XMZ) 

  Adding ar  (∆ XYZ) onbot h sides we get   

   ar  ( ∆ LXZ) +ar  ( ∆ XMZ) 

  Adding  ar  (∆ XYZ) on bot h sides, we get  

  ar  (∆LXZ) + ar  (∆XYZ) = ar  (∆XMZ) + ar  (∆XYZ) 

    ∴ ar  (∆LZY) = ar  (∆MZYX)     Hence pr oved. 

 

 

 

4.  I n ∆ABC,  D is the mid- point  of  AB and P is any point  on BC.  I f  CQ ∥ PD meet s AB in 

 Qin t he  given f igure,  t hen prove t hat  ar(∆BPQ) = 
૚૛ ar(∆ABC) [NCERT Exemplar] 

  

 

 

 

 

  Sol:  Given A ∆ܦ,ܥܤܣis t he mid-point  of  AB and P is  any point  on BC and CQ∥PD meet s

   AB in Q 

  To prove: ar (∆BPQ) = 
ଵଶ ar (∆ABC) 

  Const ruct ion: J oin D and C 

  Proof : since CD is t he median of  ∆ABC. 

  ∴   ar (∆BCD) = 
ଵଶ ar (∆ABC) 

  (∵ Median of  a t r iangle divides it  int o t r iangles of  equal ar eas )  .......(i) 

I V.  Short  answer quest ions 
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  DP∥ CQ     [Given]  

  ∴   ar (∆DPQ) = 
ଵଶ ar (∆DPC) 

  [Tr iangles ar e on t he same base DP and bet ween t he same par allels DP and CQ] 

  Adding  ar (∆DBP) on bot h sides, we get  

  ar (∆DPQ) +  ar (∆DBP) = ar (∆DPC) +  ar (∆DBP) 

 ⇒   ar (∆BPQ) = ar (∆BCD)       ........(ii) 

  Fr om (i) and (ii) , we get  

  ar (∆PQB) = 
ଵଶ ar (∆ABC) Hence pr oved. 

5.  I n t he given f igure.  ABCD is a parallelogram in which BC is produced t o E such t hat

 CE = BC, AE int ersect s CD at  F,  I f  area of  ∆BDF = 3࢓ࢉ૛ Find t he area of  

 parallelogram ABCD  

   

 

 

 

  

         

  Sol.  I n ∆ADF and ECF, 

  ∠ADF = ∠ECF  [Alt er nat e int er ior  angles] 

  AD = CE (∵ AD =BC and BC = CE) 

              ∠DFA =  ∠CFE  (Ver t ically opposit e angles) 

  ∆ADF ≅ ∆ ECF  (AAS congr uence r ule) 

  ⇒  ar (∆ADF)  = ar  (∆ ECF)  

  Also  DF =  CF  (CPCT) 

  ∴ F is t he mid-point  of  DC 

  ⇒ BF is t he median in ∆BCD 

  ⇒ ar  (∆BCD) = 2ar  (∆BDF) 
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  (∵ Median   of  a t r iangle divides it  int o t wo t r iangles of  equal ar eas) 

  ⇒ ar  (∆BCD) = 2 x 3 ܿ݉ଶ  = 6cm2 

             ∴ ar (∥ gm ABCD) = 2ar  (∆BCD) 

    = (2 x 6) ܿ݉ଶ = 12 ܿ݉ଶ 
6.  D is t he mid- point  of  side BC of  ∆ABC and E is the mid- point  of  BD.   I f  O is t he  

 mid- point  of  AE t hen prove that  ar (∆ BOE) = 
૚ૡ ar ((∆ABC) 

   

 

 

 

 

 

  Sol.  Given : D, E and O ar e mid-point s of  BC, BD and AE r espect ively 

  To prove : ar  (∆ BOE) = 
ଵ଼
 ar  ((∆ABC) 

  Proof  : since AD and AE ar e t he medians of  ∆ABC and ∆ABD r espect ively. 

      ∴  ar  (∆ABD) = 
ଵଶ ar  (∆ABC)    ---(1) 

  and ar  (∆ABE) = 
ଵଶ ar  (∆ABD)   ---(2) 

  Also, OB is t he median of  ∆ABE 

  ∴ ar  (∆BOE) = 
ଵଶ ar  (∆ABE)    __(3) 

  Fr om (i), (ii) and (iii) we get  ar  (∆BOE) = 
ଵଶ ar  (∆ABE) 

       = 
ଵଶ  ×

ଵଶ ar  (∆ABD) 

       = 
ଵସ ar  (∆ABD) 

       =
ଵସ  ×

ଵଶ ar  (∆ABC) 

       = 
ଵ଼
 ar  (∆ABC) Hence pr oved 
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7.  I n t he given f igure,  ABCD and AEFD are t wo parallelogram.  Prove that   

 i) PE = FQ 

 ii) ar(∆PEA)  = ar (∆QFD) 

 iii) ar(∆APE)  : ar (∆PFA) = ar (∆QFD) :   ar (∆PFD) 

   

  

 

 

 

  Sol.  Given : ABCD And AEFD ar e t wo par allelogr ams 

 To prove : 

 i) PE = FQ 

 ii) ar (∆PEA)  = ar  (∆QFD) 

 iii) ar (∆APE)  : ar  (∆PFA) = ar  (∆QFD) :  ar  (∆PFD) 

 Proof  : i) I n ∆APE and∆DQF 

 ∠APE = ∠DQF   (Cor r esponding angles) 

 AE =DF    (Opposit e sides of  a par allelogr am) 

 ∠AEP = ∠DFQ (Cor r esponding angles) 

            ∆ APE ≅ ∆ DQF ( AAS congr uence r ule) 

 ⇒ PE = QF          (CPCT) 

 (ii) ar  (∆PEA) = ar  (∆QFD) ----(i)  

 (∴ Congr uent  t r iangles ar e equal in ar eas) 

 (iii) ∆ PFA = ∆ PFD ar e on t he same base PF and bet ween t he same par allels  PQ and AD 

 ∴  ar  (∆ PFA) = ar  (∆ PFD)       ---(2) 

 Dividing  (i) by (ii), we get   

 
௔௥ (∆ ୅୔୉)௔௥ (∆ ୔୊୅)

 = 
௔௥ (∆ ୕ ୊ୈ)௔௥ (∆ ୔୊ୈ)
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              ⇒  ar  (∆APE) : ar  (∆PFA) 

 =ar  (∆QFD) : ar  (∆PFD) 

 Hence pr oved 

 

 

 

1.  I n t he given f igure,  ABCD is a parallelogram.  O is any point  on AC.  PQ ∥ AB and 

  LM ∥  AD.  Prove t hat  ar(∥ gm DLOP) = ar (∥ gm BMOQ) 

 

 

 

 

 

 Sol.  Given : ABCD is  a par allelogr am and point  O lies on AC. ܲܳ ∥ ABandܯܮ ∥ AD 

 To prove :   ar  ( par allelogr am DLOP) 

                               =  ar  ( par allelogr am BMOQ) 

 Proof  :∵ Diagonal of  a ar   par allelogr am  divides it  int o t wo t r iangles of  equal ar eas 

 ∴ ar  (∆ADC) = ar  (∆ABC) 

 ⇒  ar  (∆APO) + ar (∥ gm DLOP) + ar  (∆LOC) 

      = ar  (∆AOM) + ar  ( ∥ gm BMOQ) + ar  (∆OQC) ----(i) 

 ∵ AO and OC ar e diagonals of  par allelogr am 

 AMOP and OQCL r espect ively  

 ∴ ar  (∆APO) = ar  (∆AMO)  ----(ii) 

 ar  (∆OLC) = ar  (∆OQC) ----(iii) 

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

 ar (∥ gm DLOP) = ar  (∥ gm BMOQ) Hence pr oved 

I .  Long answer quest ions 
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2.  The diagonals of  a parallelogram ABCD intersect  at  a point  O.   Through O,  a line is 

 drawn t o intersect  AD at  P and BC  at  Q.   Show t hat  PQ divides t he parallelogram int o 

 t wo part s of  equal area.     [NCERT Exemplar] 

 

 

 

 

 

  Sol.  Given : A  par allelogr am ABCD in which diagonals AC and BD  int er sect  at  O . 

Thr ough O, a line is dr awn t o int er sect  AD at  P and BC at  Q. 

  To prove : ar (APQB) = ar (PQCD) 

                         = 
ଵଶ(∥ gm ABCD)  

  Proof : Diagonals of  a par allelogr am divides it  int o t wo t r iangles of  equal ar ea. 

  ar  (∆ABC) = ar  (∆ACD) 

  ar (ABQO) +  ar (COQ) =  ar (CDPO) + ar  (∆AOP)----(i) 

  I n ∆AOP and ∆COQ, we have 

           ∠AOP =  ∠ COQ (Ver t ically opposit e angles) 

  OA = OC (Diagonals of  a par allelogr am bisect  each ot her ) 

  ∠OAP =  ∠ OCQ (Alt er nat e int er ior  angles) 

  ∴ ∆AOP ≅  ∆COQ  (ASA congr uence r ule) 

 As congr uent  t r iangles ar e equal in ar eas, 

 ⇒     ar  (∆AOP) = ar  (∆COQ) 

 Fr om (i) and (ii) we get   

 ar (ABQO) + ar  (∆AOP) = ar (CDPO) + ar  (∆COQ) 

 ar (ABQO) =ar (CDPQ) 

 ar (APQB) =ar (PQCD)   

 Hence pr oved. 
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1.  I n t he given f igure,  X and Y are the mid- point s of  AC and AB respect ively,   

 QP ∥ BC  and CYQ and BXP are st raight  lines.  Prove that   ar(∆ABP) = ar(∆ACQ)  

   

 

 

 

  Sol.  Given:  X and Y ar e mid-point s of  AC and AB r espect ively. QP ∥ BC and CYQ  

 and BXP ar e st r aight  lines. 

  To prove: ar (∆ABP) = ar (∆ACQ) 

  Prove:  X and Y ar e t he mid-point sof  AC and AB r espect ively. 

  ∴ Bymid-point  t heor em 

   XY ∥ BC 

  Tr iangles BYC and BXC ar e on t he same base BC and bet ween t he same par allel 

  XY and BC. 

  ∴     ar(∆BYC)  =  ar(∆BXC) 

  Subt r act ing ar(∆BOC)f r om bot h sides, we get  

  ar(∆BYC) −  ar(∆BOC) = ar(∆BXC) − ar(∆BOC) 

  ⟹ ar(∆BOY) = ar(∆COX) 

  Adding ar(∆XOY) on bot h sides, we get  

  ar(∆BOY) + ar(∆XOY) = ar(∆COX) +  ar(∆XOY)  

  ⟹ ar(∆BXY) = ar(∆CXY)    ........... (i) 

  ∵ Par allelogr am XYAP and Par allelogr am XYAQ ar e on t he same base XY and   

 bet ween t he same par allels XY and bet ween t he same par allels XY and PQ  

  ∴ar(∆XYAP) = ar(∆XYQA)    ........... (ii) 

  Adding (i) and (ii), we get  

  ar(ΔBXY) + ar(XYAP) = ar(ΔCXY) + ar(XYQA) 

  ⟹ ar(∆ABP) = ar(∆ܣCQ) Hence pr oved. 

I I .  Long answer quest ions 
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2.  I n t he  given f igure,  ABCDE is any pentagon.  BP drawn parallel t o AC meet s DC  

 produced at  P and EQ drawn parallel t o AD meet s CD produced at  Q.  Prove that  

 ar(ABCDE) = (ۿ۾࡭∆)ܚ܉     [NCERT Examplar]  

 

  

 

 

  Sol.  Given: ABCDE is any pent agon, BP ∥ AC and EQ ∥ AD 

  To Prove : ar (ABCDE) = ar(∆ܣPQ) 

  Proof PC arܣ∆ BC andܣ∆: e on t he same base AC and bet ween t he same par allels BP and AC 

        ∴     ar(∆ܣBC) =  ar(∆ܣPC) ………..(݅) 
  Similar ly, ∆AED and ∆AQD ar eon t he same base AD and bet ween t he same par allels AD 

and EQ 

       ∴     ar(∆ܣED)  =  ar(∆ܣQD)……….(ii) 

  Adding (i) and (ii),we get  

  ar(∆ܣBC) =  ar(∆ܣED)  = ar(∆ܣPC) =  ar(∆ܣQD) …..  (iii) 

  Adding ar(ΔACD) on both sides of (iii), we get 

  ar(∆ܣBC) + ar(∆ܣED) + ar(∆ܣCD)  

    = ar(∆ܣPC) +  ar(∆ܣQD) +  ar(∆ܣCD) 

                 ⟹  ar(ABCDE) =  ar(∆ܣPQ) 

  Hence pr oved. 
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3.   I f  t he medians of  a (∆۰۱࡭)int ersect  at  G,  show t hat (۵۱࡭∆)ܚ܉  = (۵۰࡭∆)ܚ܉  =

 = (۰۵۱∆)ܚ܉       
૚૜ (۰۱࡭∆) .  

  

 

 

   

 

  Sol.  Given : A ∆ܣBC in hich medians AD, BE and CF int er sect  each ot her  at  G. 

  To prove: ar ar  = (GCܣ∆) ar = (GBܣ∆)  (GCܤ∆)

     = 
ଵଷar  (BCܣ∆)

  Proof : I n  ∆ܣBC, ADis t he median. 

  As a median of  a t r iangle divides it  int o t wo t r iangles of  equal ar eas, 

  ∴     ar(∆ܦܤܣ)  =  ar(∆ܣCD)     ….….(i) 

  I n ∆GBC, GDis t he median, 

  ∴     ar(∆ܦܤܩ) =  ar(∆ܩCD)      …….(ii) 

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

  ∴     ar(∆ܦܤܣ) −  ar(∆ܤܩD) = ar(∆ܦܥܣ) −  ar(∆ܥܩD)……….(iii) 

   ar(ΔAGB) = ar(ΔAGC) 

  Similar ly, 

   ar(∆ܤܩܣ) =  ar(∆ܥܩܤ)          ……….. (iv) 

  Fr om (iii) and (iv) , we get  

  ar(∆ܤܩܣ) =  ar(∆ܥܩܤ)    

       = ar(∆ܥܩܣ)             ……….. (v) 

  But   ar(∆ܤܩܣ) + ar(∆ܥܩܤ)+ ar(∆ܥܩܣ) 

                                           =  ar(∆ܥܤܣ)                                                   …………(vi) 

  Fr om (v) and (vi) , we get  

             3ar(∆ܤܩܣ) =  ar(∆ܥܤܣ) 
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   ar(∆ܤܩܣ) =  
ଵଷ ar(∆ܥܤܣ)  

  Hence, ar(∆ܤܩܣ) =  ar(∆ܥܩܣ) =  ar(∆ܥܩܤ) 

    =
ଵଷ ar(∆ܥܤܣ)  Hence pr oved. 

4.  I n t he given f igure,  ABCD is a parallelogram.  Prove that (ࡼ࡯࡮∆)ܚ܉  ,(ࡽࡼࡰ∆)ܚ܉ =                          

 if  BC = CQ         [CBSE 2016] 

 

 

 

 

  

 

  Sol.  Given :A par allelogr am ABCD in which BC = CQ  

  To prove: ar(∆ܲܥܤ)  = ar(∆ܳܲܦ), 

  Const ruct ion : J oin AC 

  Proof :  since ∆ܥܲܣ and ∆ܥܲܤ  ar e on t he same base PC and bet ween t he same par allels  

PC and AB.  

  ∴     ar(∆ܥܲܣ) =  ar(∆ܥܲܤ)  …….. (i) 

  Since ABCD is a par allelogr am. 

   AD =BC 

  ⟹       AD =  CQ   (∵ BC = CQ) 

  Now,  AD | |  CQ and AD= CQ  

  Thus in quadr ilat er al ADQC, one pair  of  opposit e sides is equal and par allel 

  ∴  ADCQ is a par allelogr am. 

  ⟹       AP =  PQ and CP = DP 

  [Diagonals of  a par allelogr am bisect  each ot her ] 

  Now, in ∆APC and DPQ 

    AP = PQ  [Pr oved above] 
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    ∠APC = ∠DPQ [Ver t ically opposit e angles] 

    PC = PD  [Pr oved above] 

         ∴ ܥܲܣ∆  ≅ SAS congr]   ܳܲܦ∆ uence r ule] 

               ⟹  ar(ΔAPC) =  ar(∆ܦPQ)        ………… (ii) 

  Fr om (i) and (ii), we get   

  ar(ΔBCP) = ar(ΔDPQ) 

  Hence pr oved. 

 

 

  

  

 

 

 

  

  

 

 

 

 

 

 

 

 


