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GRADE -9 

LESSON – 9 Areas of Parallelograms and Triangles 

 

 

 

 

1 Two figures are congruent, if they have the  

  a) same size  b) same shape c) same area  d) same shape and size 

  (d) 

2. If A and B are two congruent figures, then 

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

  b) 

3. Given parallelogram ABCD and EBCF on the same base BC and between the same  parallels BC 
 and AF. Given ar (EBCF) = 15 square cm, then ar (ABCD) is 

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

  Sol : Parallelograms on the same base and between the same parallels are equal in area. 

        ⟹      ar (ABCD) = ar (EBCF) 

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

  ar (ABCD) = 15 sq.cm 

        ∴   Correct option is (c) 

4. If ar (Parallelogram ABCD) = 25 푐푚  and on same base CD a ∆BCD is given such that     
 ar (∆BCD) = 푥푐푚  then value of 푥 is  

  a) 25 푐푚  b) 12 푐푚  c) 12.5 푐푚  d) 50 푐푚  

  Sol : If a triangle and a parallelogram are on the same base and between the same  
   parallels, then the area of the triangle is equal to half the area of the   
   parallelogram.  

  ⟹      ar (∆BCD) =  푎푟 (퐴퐵퐶퐷) 

  ⟹       푥 =   × 25 ⟹ 푥 = 12.5 푐푚  ∴ Correct option (c) 

I. Multiple choice questions 

Objective Type Questions 
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5. Two parallelograms are on equal bases and between the same parallels. The ratio of their 
 areas is    [NCERT Exemplar] 

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

  Sol : (b) 

6. ABCD is a quadrilateral whose diagonal AC divides it into two parts, equal in area, then ABCD 

      [NCERT Exemplar] 

  a) is a rectangle 

  b) is always a rhombus 

  c) is a parallelogram 

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

  (d) 

7. In the given figure, ABCD is parallelogram. Calculate the area of parallelogram ABCD. 

 

 

 

  

  Sol :Area of parallelogram ABCD 

  = base x altitude = AB x DB 

  = 5 x 7 = 35 푐푚  

8.  Find the area of a rhombus, the length of whose diagonals are 16cm and 12cm respectively. 

  Sol : Area of rhombus  = x 푑 x 푑  

     = x 16 x 12 푐푚  

     = 96 푐푚  

 

 

 



 
 
 

 3                                                      Created by Pinkz 
 

 

9. In parallelogram ABCD, AB = 8 cm and the altitudes corresponding to sides AB and AD are 
 DM = 6cm and BN = 10cm respectively. Find AD. 

 

 

 

  

 

 Sol : Area of parallelogram = base x altitude 

     ∴  AD X BN = AB X DM 

     AD x 10 =8 x 6 

     AD =  ×  = = 4.8푐푚 

 

 

1.  Given a triangle ABC and E is mid-point of median AD of ∆ABC. If ar(∆BED) = 20 푐푚 . 
       Then ar(∆ABC) is. 

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

  

 

 

 Sol : Since BE is the median of ∆ABD,so 

   ar(∆BED) =  ar(∆퐴BD) 

 ⟹                      20 =  ar(∆퐴BD) 

 ⟹              ar(∆퐴BD)  = 40 푐푚  

 Since AD is the median of ∆ABC, so 

  ar(∆퐴BC) =   2ar(∆퐴BD) 

 ⟹ ar(∆퐴BC) =   2  × 40      = 80 푐푚  

 ∴ 퐶표푟푟푒푐푡 표푝푡푖표푛 푖푠 (푑) 

II. Multiple choice questions 
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2. The mid-point of the sides of a triangle along with any of the vertices as fourth point  
 make a parallelogram of area equal to half area of triangle 

  a) True b) False 

   

 

   

  Sol: We have 

             ar(∆ DEF)   = ar(∆ABC)    

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

     = 2 ar(∆DEF)   

   = 2 x ar(∆ABC)    

     =  ar(ΔABC) 

 ∴ correct option is (a). 

3. In  the given figure, ABCD is a parallelogram in which diagonals AC and BD intersect at O.  
 If ar(∥gm ABCD) is 68 푐푚 , then find ar(∆OAB). 

 

 

 

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

     =   x 68푐푚  = 17 푐푚  

4. ABC and BDE are two equilateral triangles such that D is the mid-point of BC. Prove that 
 ar(∆BDE). =   ar(∆ABC)    

 

 

 

 

  Sol: Let the side of triangle, BC = a 
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       ⇒ BD =  

           ∴ ar(∆ BDE)    = √  = √  x  

     =  (√  x 푎 ) 

  ∴ ar(∆ BDE)  = ar(∆ ABC).     Hence proved. 

 

 

 

1. Diagonals AC and BD of a quadrilateral ABCD intersect each other at P.Show  
 that ar(∆APB) x ar(∆CPD) = ar(∆APD) x ar(∆BPC) 

   

 

 

 

 

  Sol. We have 

  ar(∆APD) x ar(∆BPC) 

  =  × 퐴퐿 × 퐷푃  ×  × 퐶푀 × 퐵푃  

  =  × 퐵푃 × 퐴퐿  ×   × 퐷푃 × 퐶푀  

  = ar(∆APB) x ar(∆CPD) Hence Proved. 

2. If P is any point in the interior of a parallelogram ABCD, then prove that area of 
 (∆APB) is less than half the area of the parallelogram 

   

 

 

 

 

I. Short answer questions 
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  Sol. Given: P is any point in the interior of parallelogram ABCD 

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

 Construction: Draw DN  AB and PM  AB. 

 Proof: ar(∥ gm ABCD) = AB x DN 

   ar(∆APB) =  (AB X PM) 

 Now,   PM  <DN 

 ⟹      AB x PM <AB x DN 

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

 ⟹     ar(∆APB) < ar(∥ gm ABCD) 

     Hence proved 

 

 

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 
 the area of parallelogram ABCD. 

  

 

 

 

 

  Sol. Given : A parallelogram ABCD. E is a point on BA ∋BE= 2EA and F is a point on  
  DC such that DF= 2FC. 

  To prove: (i) AECF is a parallelogram. 

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

 Proof: BE = 2EA and DF = 2FC 

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

 ⟹              AB = 3AE and DC = 3FC 

II. Short answer questions 
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 ⟹              AE = AB and FC = DC 

 ⟹              AE = FC  ( ∵ AB = CD) 

 ∴  AE ∥ FC such that AE = FC 

 ∴  AEFC is a parallelogram. 

 Parallelograms ABCD and AECF have the same altitude and AE = AB 

 ∴ 푎푟( ∥ gm AECF) = ar( ∥ gm ABCD) 

     Hence proved. 

3. ABCD and PQRC rectangles. Q is mid-point of AC. Show that P is the mid-point of DC 
 and R  is the mid-point of BC.  Also, fine the ratio of ar(ABCD) and ar (PQRC) 

 

  

 

 

 Sol. Given : ABCD and PQRC are rectangles. Q is mid-point of AC 

 To prove : P,R are mid-points of DC, BC respectively and find ar(ABCD) : ar (PQRC) 

 Proof : In ∆ CAB, Q is the mid-point of AC. 

                QR  ∥  AB 

     (∵ ABCD and PQRC both are rectangles) 

 ⇒ R is the mid-point of BC.      (By converse of mid-point theorem) 

            Again in ∆ CAB, Q and R are the mid-points of AC and BC respectively. 

 ⇒        QR =    AB (By mid-point theorem)  

  ⇒        QR =    DC 

  (∵AB =   DC, Opposite sides of a rectangle) 

  In ∆ CAD, Q is the mid –point of AC.  

 Again, PQ  ∥  DA 

 ⇒ P is the mid-point of DC  
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                            (By converse of mid-point theorem)  

          Again in ∆ CAD, Q and P are the mid-points of AC and DC respectively 

  ⇒                 PQ =   DA  (By mid-point theorem) 

  ⇒                     PQ =   CB              ----(ii) 

  (∵ DA = CB, opposite sides of a rectangle) 

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

               ar (PQRC) = QR X PQ  =  퐷퐶  X  퐶퐵  

                                               =  DC x CB =    (ar ABCD) 

  ⇒          ( )
( ) 

 =  i.e. = 1:4 

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

 

 

1. D and E are the mid-points of BC and AD respectively of ∆ABC.  If area  
  of ∆ABC = 20풄풎ퟐ find area of ∆EBD. 

  

 

 

 

 

 Sol.    ∵ D is the mid-point of BC 

                  ∴ AD is the median of∆ABC 

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

  (∵ Median of a triangle divides it into two triangles of equal areas) 

  ⇒ ar (∆ABD) =  x 20푐푚  = 10푐푚  

  Also, BE is the median of ∆ABD. 

  ar (∆EBD) =   ar (∆ABD) =   x 10 = 5 푐푚  

III. Short answer questions 
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2. The medians BE and CF of a ∆ABC intersect at G. Prove that ar (∆GBC) = ar (AFGE) 

   

 

 

 

 

  Sol. Given : Medians BE and CF of ∆ABC intersect at G. 

  To prove : ar (∆GBC) = ar (AFGE) 

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

  (∵ Median  CF divides ∆ABC  into two triangles of equal areas) 

  Similarly, ar(∆EBC)  =   ar (∆ABC)  ------(ii) 

  From (i) and (ii) we get  

   ar (∆FBC) = ar (∆퐸BC) ----(iii) 

  Subtracting  ar (∆BGC)  from both sides of (iii) , we get 

  ar (∆FBC)  -  ar (∆BGC) = ar (∆퐸BC) - ar (∆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 proved 

3. In the given figure, X and Y are point on side LN of the ∆ LMN such that LX = XY 
 =YN.  Through X, a line is drawn parallel to LM to meet MN at Z.  Prove that 
 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 are on the same base XZ and between the same parallels XZ and LM. 

  ∴ ar (∆LXZ) = ar(∆XMZ) 

  Adding ar (∆ XYZ) onboth sides we get  

   ar ( ∆ LXZ) +ar ( ∆ XMZ) 

  Adding  ar (∆ XYZ) on both sides, we get 

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

    ∴ ar (∆LZY) = ar (∆MZYX)     Hence proved. 

 

 

 

4. In ∆ABC, D is the mid-point of AB and P is any point on BC. If CQ ∥ PD meets AB in 
 Qin the  given figure, then prove that ar(∆BPQ) = ퟏ

ퟐ
 ar(∆ABC) [NCERT Exemplar] 

  

 

 

 

 

  Sol: Given A ∆퐴퐵퐶,퐷is the mid-point of AB and P is  any point on BC and CQ∥PD meets
   AB in Q 

  To prove: ar(∆BPQ) =  ar(∆ABC) 

  Construction: Join D and C 

  Proof: since CD is the median of ∆ABC. 

  ∴   ar(∆BCD) =  ar(∆ABC) 

  (∵ Median of a triangle divides it into triangles of equal areas )  .......(i) 

IV. Short answer questions 
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  DP∥ CQ     [Given] 

  ∴   ar(∆DPQ) =  ar(∆DPC) 

  [Triangles are on the same base DP and between the same parallels DP and CQ] 

  Adding  ar(∆DBP) on both sides, we get 

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

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

  From (i) and (ii) , we get 

  ar(∆PQB) =  ar(∆ABC) Hence proved. 

5. In the given figure. ABCD is a parallelogram in which BC is produced to E such that
 CE = BC,AE intersects CD at F, If area of ∆BDF = 3풄풎ퟐ Find the area of 
 parallelogram ABCD  

   

 

 

 

  

         

  Sol. In ∆ADF and ECF, 

  ∠ADF = ∠ECF  [Alternate interior angles] 

  AD = CE (∵ AD =BC and BC = CE) 

              ∠DFA =  ∠CFE  (Vertically opposite angles) 

  ∆ADF ≅ ∆ ECF  (AAS congruence rule) 

  ⇒  ar(∆ADF)  = ar (∆ ECF)  

  Also  DF =  CF  (CPCT) 

  ∴ F is the mid-point of DC 

  ⇒ BF is the median in ∆BCD 

  ⇒ ar (∆BCD) = 2ar (∆BDF) 
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  (∵ Median   of a triangle divides it into two triangles of equal areas) 

  ⇒ ar (∆BCD) = 2 x 3 푐푚   = 6cm2 

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

    = (2 x 6) 푐푚  = 12 푐푚  

6. D is the mid-point of side BC of ∆ABC and E is the mid-point of BD.  If O is the  
 mid-point of AE then prove that ar (∆ BOE) = ퟏ

ퟖ
 ar ((∆ABC) 

   

 

 

 

 

 

  Sol. Given : D, E and O are mid-points of BC, BD and AE respectively 

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

  Proof : since AD and AE are the medians of ∆ABC and ∆ABD respectively. 

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

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

  Also, OB is the median of ∆ABE 

  ∴ ar (∆BOE) =  ar (∆ABE)    __(3) 

  From (i), (ii) and (iii) we get ar (∆BOE) =  ar (∆ABE) 

       =  ×  ar (∆ABD) 

       =  ar (∆ABD) 

       =  ×  ar (∆ABC) 

       =  ar (∆ABC) Hence proved 
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7. In the given figure, ABCD and AEFD are two 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 are two parallelograms 

 To prove : 

 i) PE = FQ 

 ii) ar(∆PEA)  = ar (∆QFD) 

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

 Proof : i) In ∆APE and∆DQF 

 ∠APE = ∠DQF   (Corresponding angles) 

 AE =DF    (Opposite sides of a parallelogram) 

 ∠AEP = ∠DFQ (Corresponding angles) 

            ∆ APE ≅ ∆ DQF ( AAS congruence rule) 

 ⇒ PE = QF          (CPCT) 

 (ii) ar (∆PEA) = ar (∆QFD) ----(i)  

 (∴ Congruent triangles are equal in areas) 

 (iii) ∆ PFA = ∆ PFD are on the same base PF and between the same parallels  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 proved 

 

 

 

1. In the given figure, ABCD is a parallelogram. O is any point on AC. PQ ∥ AB and 
  LM ∥  AD. Prove that ar(∥ gm DLOP) = ar (∥ gm BMOQ) 

 

 

 

 

 

 Sol. Given : ABCD is  a parallelogram and point O lies on AC. 푃푄 ∥ ABand퐿푀 ∥ AD 

 To prove :  ar ( parallelogram DLOP) 

                               =  ar ( parallelogram BMOQ) 

 Proof :∵ Diagonal of a ar  parallelogram  divides it into two triangles of equal areas 

 ∴ ar (∆ADC) = ar (∆ABC) 

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

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

 ∵ AO and OC are diagonals of parallelogram 

 AMOP and OQCL respectively  

 ∴ ar (∆APO) = ar (∆AMO)  ----(ii) 

 ar (∆OLC) = ar (∆OQC) ----(iii) 

 Subtracting (ii) and (iii) from (i) we get 

 ar(∥ gm DLOP) = ar (∥ gm BMOQ) Hence proved 

I. Long answer questions 
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2. The diagonals of a parallelogram ABCD intersect at a point O.  Through O, a line is 
 drawn to intersect AD at P and BC  at Q.  Show that PQ divides the parallelogram into 
 two parts of equal area.    [NCERT Exemplar] 

 

 

 

 

 

  Sol. Given : A  parallelogram ABCD in which diagonals AC and BD  intersect at O . 
Through O, a line is drawn to intersect AD at P and BC at Q. 

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

                         = (∥ gm ABCD)  

  Proof: Diagonals of a parallelogram divides it into two triangles of equal area. 

  ar (∆ABC) = ar (∆ACD) 

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

  In ∆AOP and ∆COQ, we have 

           ∠AOP =  ∠ COQ (Vertically opposite angles) 

  OA = OC (Diagonals of a parallelogram bisect each other) 

  ∠OAP =  ∠ OCQ (Alternate interior angles) 

  ∴ ∆AOP ≅  ∆COQ  (ASA congruence rule) 

 As congruent triangles are equal in areas, 

 ⇒     ar (∆AOP) = ar (∆COQ) 

 From (i) and (ii) we get  

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

 ar(ABQO) =ar(CDPQ) 

 ar(APQB) =ar(PQCD)   

 Hence proved. 
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1. In the given figure, X and Y are the mid-points of AC and AB respectively,  
 QP ∥ BC  and CYQ and BXP are straight lines. Prove that  ar(∆ABP) = ar(∆ACQ)  

   

 

 

 

  Sol. Given:  X and Y are mid-points of AC and AB respectively. QP ∥ BC and CYQ  
 and BXP are straight lines. 

  To prove: ar(∆ABP) = ar(∆ACQ) 

  Prove: X and Y are the mid-pointsof AC and AB respectively. 

  ∴ Bymid-point theorem 

   XY ∥ BC 

  Triangles BYC and BXC are on the same base BC and between the same parallel 
  XY and BC. 

  ∴     ar(∆BYC)  =  ar(∆BXC) 

  Subtracting ar(∆BOC)from both sides, we get 

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

  ⟹ ar(∆BOY) = ar(∆COX) 

  Adding ar(∆XOY) on both sides, we get 

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

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

  ∵ Parallelogram XYAP and Parallelogram XYAQ are on the same base XY and   
 between the same parallels XY and between the same parallels 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(∆퐴CQ) Hence proved. 

II. Long answer questions 
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2. In the  given figure, ABCDE is any pentagon. BP drawn parallel to AC meets DC  
 produced at P and EQ drawn parallel to AD meets CD produced at Q. Prove that 
 ar(ABCDE) = 퐚퐫(∆푨퐏퐐)     [NCERT Examplar]  

 

  

 

 

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

  To Prove : ar(ABCDE) = ar(∆퐴PQ) 

  Proof:∆퐴BC and ∆퐴PC are on the same base AC and between the same parallels BP and AC 

        ∴     ar(∆퐴BC) =  ar(∆퐴PC) … … … . . (푖) 

  Similarly, ∆AED and ∆AQD areon the same base AD and between the same parallels AD 
and EQ 

       ∴     ar(∆퐴ED)  =  ar(∆퐴QD)……….(ii) 

  Adding (i) and (ii),we get 

  ar(∆퐴BC) =  ar(∆퐴ED) = ar(∆퐴PC) =  ar(∆퐴QD) …..  (iii) 

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

  ar(∆퐴BC) + ar(∆퐴ED) + ar(∆퐴CD) 

    = ar(∆퐴PC) +  ar(∆퐴QD) +  ar(∆퐴CD) 

                 ⟹  ar(ABCDE) =  ar(∆퐴PQ) 

  Hence proved. 
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3.  If the medians of a (∆푨퐁퐂)intersect at G, show that 퐚퐫(∆푨퐆퐂) =  퐚퐫(∆푨퐆퐁) =

       퐚퐫(∆퐁퐆퐂) = ퟏ
ퟑ

(∆푨퐁퐂). 

  

 

 

   

 

  Sol. Given : A ∆퐴BC in hich medians AD, BE and CF intersect each other at G. 

  To prove: ar(∆퐴GC) =  ar(∆퐴GB) = ar(∆퐵GC) 

     = ar(∆퐴BC) 

  Proof: In  ∆퐴BC, ADis the median. 

  As a median of a triangle divides it into two triangles of equal areas, 

  ∴     ar(∆퐴퐵퐷)  =  ar(∆퐴CD)     ….….(i) 

  In ∆GBC, GDis the median, 

  ∴     ar(∆퐺퐵퐷) =  ar(∆퐺CD)      …….(ii) 

  Subtracting (ii) from (i), we get 

  ∴     ar(∆퐴퐵퐷) −  ar(∆퐺퐵D) = ar(∆퐴퐶퐷) −  ar(∆퐺퐶D)……….(iii) 

   ar(ΔAGB) = ar(ΔAGC) 

  Similarly, 

   ar(∆퐴퐺퐵) =  ar(∆퐵퐺퐶)         ……….. (iv) 

  From (iii) and (iv) , we get 

  ar(∆퐴퐺퐵) =  ar(∆퐵퐺퐶)   

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

  But  ar(∆퐴퐺퐵) + ar(∆퐵퐺퐶)+ ar(∆퐴퐺퐶) 

                                           =  ar(∆퐴퐵퐶)                                                  … … … … (vi) 

  From (v) and (vi) , we get 

             3ar(∆퐴퐺퐵) =  ar(∆퐴퐵퐶) 



 
 
 

 19                                                      Created by Pinkz 
 

 

   ar(∆퐴퐺퐵) =  ar(∆퐴퐵퐶) 

  Hence, ar(∆퐴퐺퐵) =  ar(∆퐴퐺퐶) =  ar(∆퐵퐺퐶) 

    = ar(∆퐴퐵퐶)  Hence proved. 

4. In the given figure, ABCD is a parallelogram. Prove that 퐚퐫(∆푩푪푷) = 퐚퐫(∆푫푷푸),                            
 if BC = CQ         [CBSE 2016] 

 

 

 

 

  

 

  Sol. Given :A parallelogram ABCD in which BC = CQ  

  To prove: ar(∆퐵퐶푃) = ar(∆퐷푃푄), 

  Construction : Join AC 

  Proof: since ∆퐴푃퐶 and ∆퐵푃퐶  are on the same base PC and between the same parallels  
PC and AB.  

  ∴     ar(∆퐴푃퐶) =  ar(∆퐵푃퐶)  …….. (i) 

  Since ABCD is a parallelogram. 

   AD =BC 

  ⟹       AD =  CQ   (∵ BC = CQ) 

  Now,  AD || CQ and AD= CQ  

  Thus in quadrilateral ADQC, one pair of opposite sides is equal and parallel 

  ∴  ADCQ is a parallelogram. 

  ⟹       AP =  PQ and CP = DP 

  [Diagonals of a parallelogram bisect each other] 

  Now, in ∆APC and DPQ 

    AP = PQ  [Proved above] 
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    ∠APC = ∠DPQ [Vertically opposite angles] 

    PC = PD  [Proved above] 

         ∴  ∆퐴푃퐶 ≅ ∆퐷푃푄   [SAS congruence rule] 
               ⟹  ar(ΔAPC) =  ar(∆퐷PQ)        ………… (ii) 

  From (i) and (ii), we get  

  ar(ΔBCP) = ar(ΔDPQ) 

  Hence proved. 

 

 

  

  

 

 

 

  

  

 

 

 

 

 

 

 

 


