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Exercise 9 A

1. Which of the following pairs of triangles are congruent ? In each case,

state the condition of congruency : 

(a) In , AB = DE, BC = EF and .  

(b) In , AC = DF and BC = EF.  

(c) In , AB = QR, .  

(d) In , AB = PQ, AC = PR and BC = QR.  

(e) In , BC = QR, 

.

Watch Video Solution

ΔABC and ΔDEF ∠B = ∠E

ΔABC and ΔDEF , ∠B = ∠E = 90∘

ΔABC and ΔQRP ∠B = ∠R and ∠C = ∠P

ΔABC and ΔPQR

ΔABC and ΔPQR

∠A = 90∘ , ∠C = ∠R = 40∘ and ∠Q = 50∘

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_wHwM8doxk3tl


Watch Video Solution

2. The given �gure shows a circle with centre O. P is mid-point of chord AB.

Show that OP is perpendicular to AB. 

Watch Video Solution

3. The following �gure shows a circle with centre O. 

If OP is perpendicular to AB, prove that AP = BP. 

https://dl.doubtnut.com/l/_wHwM8doxk3tl
https://dl.doubtnut.com/l/_nVmRvZ0Bxk8J
https://dl.doubtnut.com/l/_IRhuwnVUDc57


Watch Video Solution

4. In a triangle ABC, D is mid-point of BC, AD is produced upto E so that DE

= AD. Prove that : 

(i)  are congruent.  

(ii) AB = EC 

(iii) AB is parallel to EC.

Watch Video Solution

ΔABD and ΔECD

https://dl.doubtnut.com/l/_IRhuwnVUDc57
https://dl.doubtnut.com/l/_f096csmtQNlr


5. A triangle ABC has . Prove that :  

(i) the perpendiculars from the mid-point of BC to AB and AC are equal. 

(ii) the perpendicular from B and C to the opposite sides are equal.

Watch Video Solution

∠B = ∠C

6. The perpendicular bisectors of the sides of a triangle ABC meet at I.

Prove that : IA = IB = IC.

Watch Video Solution

7. A line segment AB is bisected at point P and through point P another

line segment PQ, which is perpendicular to AB, is drawn. Show that : QA =

QB.

Watch Video Solution

https://dl.doubtnut.com/l/_w1gyksLa6pdd
https://dl.doubtnut.com/l/_fRwfnif00Gqm
https://dl.doubtnut.com/l/_ylTrEm4esDS4


8. If AP bisects angle BAC and M is any point on AP, prove that the

perpendiculars drawn from M to AB and AC are equal.

Watch Video Solution

9. From the given diagram, in which ABCD is a parallelgram, ABL is a line

segment and E is mid point of BC. Prove that : 

(i)   

(ii) AB = BL 

(iii) AL = 2DC 

Watch Video Solution

ΔDCE ≅ΔLBE

https://dl.doubtnut.com/l/_jexHceu3HMR6
https://dl.doubtnut.com/l/_4uw5mX233qfE
https://dl.doubtnut.com/l/_zXi6ecacnIqp


10. In the given �gure, AB = DB and AC = DC. If

, �nd the values of x and y. 

Watch Video Solution

∠ABD = 58∘ , ∠DBC = (2x − 4) ∘ , ∠ACB = y + 15∘ and ∠DCB = 63

11. In the given �gure : AB//FD, AC//GE and BD = CE, prove that : 

(i) BG = DF 

https://dl.doubtnut.com/l/_zXi6ecacnIqp
https://dl.doubtnut.com/l/_89q4FNtJGAUp


(ii) CF = EG 

Watch Video Solution

12. In a triangle ABC, AB = AC. Show that the altitude AD is median also.

Watch Video Solution

https://dl.doubtnut.com/l/_89q4FNtJGAUp
https://dl.doubtnut.com/l/_3Gwt6Q89X2Av


13. In the following �gure, BL = CM. 

  

Prove that AD is a median of triangle ABC.

Watch Video Solution

14. In the following �gure, AB = AC and AD is perpendicular to BC. BE

bisects angle B and EF is perpendicular to AB. Prove that : 

(i) BD = CD 

https://dl.doubtnut.com/l/_eo9wehMhRRPM
https://dl.doubtnut.com/l/_2rv1bjnJawcL


(ii) ED = EF 

Watch Video Solution

15. Use the information in the given �gure to prove : 

(i) AB = FE 

https://dl.doubtnut.com/l/_2rv1bjnJawcL
https://dl.doubtnut.com/l/_W5nw3FTxGpuu


Exercise 9 B

(ii) BD = CF 

Watch Video Solution

1. On the sides AB and AC of triangle ABC, equilateral triangles ABD and

ACE are drawn. Prove that : 

https://dl.doubtnut.com/l/_W5nw3FTxGpuu
https://dl.doubtnut.com/l/_KhWM6g2AmxeE


(i)   

(ii) CD = BE

Watch Video Solution

∠CAD = ∠BAE

2. In the following diagrams, ABCD is a square and APB is an equilateral

triangle. In each case, 

(i) Prove that :   

(ii) Find the angles of   

Watch Video Solution

ΔAPD ≅ΔBPC

ΔDPC

https://dl.doubtnut.com/l/_KhWM6g2AmxeE
https://dl.doubtnut.com/l/_Z5Momdq5Iga5


3. In the �gure, given below, triangle ABC is right-angled at B. ABPQ and

ACRS are squares. Prove that : 

(i)  are congruent.  

(ii) CQ = BS 

Watch Video Solution

ΔACQ and ΔASB

4. In a , BD is the median to the side AC, BD is produced to E such

that BD = DE. Prove that : AE is parallel to BC.

Watch Video Solution

ΔABC

https://dl.doubtnut.com/l/_RBRNznbTe2oP
https://dl.doubtnut.com/l/_aaGjY3eCYIuC


5. In the adjoining �gure, QX and RX are the bisectors of the angles Q and

R respectively of the triangle PQR. 

If , prove that :  

  

Watch Video Solution

XS ⊥ QR and XT ⊥ PQ

ΔXT Q ≅ΔXSQ

https://dl.doubtnut.com/l/_aaGjY3eCYIuC
https://dl.doubtnut.com/l/_VrTEz1ckwOnw


6. In the parallelogram ABCD, the angles A and C are obtuse. Points X and

Y are taken on the diagonal BD such that the angles XAD and YCB are

right angles. Prove that : XA = YC

Watch Video Solution

7. ABCD is a parallelogram. The sides AB and AD are produced to E and F

respectively, such that AB = BE and AD = DF. Prove that :

.

Watch Video Solution

ΔBEC ≅ΔDCF

8. In the following �gures, the sides AB and BC and the median AD of

triangle ABC are respectively equal to the sides PQ and QR and median PS

https://dl.doubtnut.com/l/_nWPBafizdcZw
https://dl.doubtnut.com/l/_PMgMugYNXuQ8
https://dl.doubtnut.com/l/_21Zx2KunZQw5


of the triangle PQR. Prove that  are congruent.  

Watch Video Solution

ΔABC and ΔPQR

9. In the following diagram, AP and BQ are equal and parallel to each

other. 

  

Prove that : 

https://dl.doubtnut.com/l/_21Zx2KunZQw5
https://dl.doubtnut.com/l/_aHtH06n1u4qT


(i)   

(ii) AB and PQ bisect each other.

Watch Video Solution

ΔAOP ≅ΔBOQ

10. In the following �gure, OA = OC and AB = BC. Prove that : 

(i)   

(ii)   

(iii) AD = CD 

Watch Video Solution

∠AOB = 90∘

ΔAOD ≅ΔCOD

https://dl.doubtnut.com/l/_aHtH06n1u4qT
https://dl.doubtnut.com/l/_fKjyaoPZc5Ov


11. The following �gure shows a triangle ABC in which AB = AC. M is a point

on AB and N is a point on AC such that BM = CN. Prove that : 

(i) AM = AN 

(ii)  

(iii) BN = CM 

(iv)   

Watch Video Solution

ΔAMC ≅ΔANB

ΔBMC ≅ΔCNB

https://dl.doubtnut.com/l/_ElBV9fDaABFZ


12. In a triangle ABC, AB = BC, AD is perpendicular to side BC and CE is

perpendicular to side AB. Prove that : AD = CE.

Watch Video Solution

13. PQRS is a parallelogram. L and M are points on PQ and SR respectively

such that PL = MR. Show that LM and QS bisect each other.

Watch Video Solution

14. In the following �gure, ABC is an equilateral triangle in which QP is

parallel to AC. Side AC is produced upto point R so that CR = BP. 

https://dl.doubtnut.com/l/_cyNpfD2qneBv
https://dl.doubtnut.com/l/_1zDVzlbSnSys
https://dl.doubtnut.com/l/_0lU5v2VfkStP


  

Prove that QR bisects PC.

Watch Video Solution

https://dl.doubtnut.com/l/_0lU5v2VfkStP


15. In the following �gure,  and AB = BC.  

  

Prove that : 

Watch Video Solution

∠A = ∠C

ΔABD ≅ΔCBE

16. AD and BC are equal perpendiculars to a line segment AB. If AD and BC

are on di�erent sides of AB prove that CD bisects AB.

Watch Video Solution

https://dl.doubtnut.com/l/_PUXbu352UrMA
https://dl.doubtnut.com/l/_iS1VdKQ6fvZi


17. In , AB = AC and the bisectors of angles B and C intersect at

point O. Prove that : 

(i) BO = CO 

(ii) AO bisects angle BAC.

Watch Video Solution

ΔABC

18. In the following �gure, AB = EF, BC = DE and .  

  

Pove that AD = FC.

Watch Video Solution

∠B = ∠E = 90∘

https://dl.doubtnut.com/l/_vT8EO0710zRZ
https://dl.doubtnut.com/l/_2tfAWfKwEoyq


Questions

19. A point O is taken inside a rhombus ABCD such that its distances from

the vertices B and D are equal. Show that AOC is a straight line.

Watch Video Solution

20. In quadrilateral ABCD, AD = BC and BD = CA. Prove that : 

(i)   

(ii) 

Watch Video Solution

∠ADB = ∠BCA

∠DAB = ∠CBA

1. P is any point in the angle ABC such that the perpendicular drawn from

P on AB and BC are equal. Prove that BP bisects angle ABC.

Watch Video Solution

https://dl.doubtnut.com/l/_RKLbWSDvPYEW
https://dl.doubtnut.com/l/_FZm0EoRUPV5u
https://dl.doubtnut.com/l/_W2L9DKTD7kHp
https://dl.doubtnut.com/l/_KDyL66pHSSgn


2. If the diagonals of a quadrilateral bisect each other at right angle,

prove that the quadrilateral is a rhombus. 

A rhombus has all its four sides equal. 

Watch Video Solution

3. In triangle ABC, the sides AB and AC are equal. If P is a point on AB and

Q is a point on AC such that AP = AQ, prove that : 

(i) triangle APC and AQB are congruent. 

https://dl.doubtnut.com/l/_KDyL66pHSSgn
https://dl.doubtnut.com/l/_5azi4BTKEkUj


(ii) triangle BPC and CQB are congruent. 

Watch Video Solution

4. In the given �gure, AC = AE, AB = AD and . Show that :

BC = DE. 

∠BAD = ∠EAC

https://dl.doubtnut.com/l/_5azi4BTKEkUj
https://dl.doubtnut.com/l/_C9etnKHAUwTP


Watch Video Solution

5. Use the information given in the adjoining �gure, to prove : 

(i) .  

(ii) DC = EC. 

Watch Video Solution

ΔDBC ≅ΔEAC

6. The given �gure shows a parallelogram ABCD. Squares ABPQ and ADRS

are drawn on sides AB and AD of the parallelogram ABCD. Prove that : 

(i)   ∠SAQ = ∠ABC

https://dl.doubtnut.com/l/_C9etnKHAUwTP
https://dl.doubtnut.com/l/_gx75yRTYLuzg
https://dl.doubtnut.com/l/_gf9CiGvkmuKJ


(ii) SQ = AC 

Watch Video Solution

7. In the given �gure, ABCD and ABEF are parallelograms. If O is the mid-

point of BC, show that : DC = CF = FE. 

https://dl.doubtnut.com/l/_gf9CiGvkmuKJ
https://dl.doubtnut.com/l/_0zcEUw2YvfEi


Watch Video Solution

8. In the given �gure, ABCD is a square. M is the mid-point of AB and PQ is

perpendicular to CM. CB produced meets PQ at point Q. Prove that : 

(i) PA = BQ 

https://dl.doubtnut.com/l/_0zcEUw2YvfEi
https://dl.doubtnut.com/l/_7uco4ZdSwYnd


3 Marks Questions

(ii) CP = AB + PA 

Watch Video Solution

1. The perpendicular bisectors of the sides of a triangle ABC meet at I.

Prove that : IA = IB = IC.

Watch Video Solution

https://dl.doubtnut.com/l/_7uco4ZdSwYnd
https://dl.doubtnut.com/l/_T295Llj7jz50
https://dl.doubtnut.com/l/_ps7axQIB1Fub


2. If AP bisects angle BAC and M is any point on AP, prove that the

perpendiculars drawn from M to AB and AC are equal.

Watch Video Solution

3. In the following �gure,   

 

Prove that AD is a Median of triangle ABC

Watch Video Solution

BL = CM

4. In the �gure, given below, triangle ABC is right-angled at B. ABPQ and

ACRS are squares. 

Prove that : 

https://dl.doubtnut.com/l/_ps7axQIB1Fub
https://dl.doubtnut.com/l/_H01h9rJM9Vlx
https://dl.doubtnut.com/l/_iXh7qZGmp14H


 and  are congruent  

Watch Video Solution

ΔACQ ΔASB

5. In the �gure, given below, triangle ABC is right-angled at B. ABPQ and

ACRS are squares. 

Prove that : 

 

Watch Video Solution

CQ = BS

https://dl.doubtnut.com/l/_iXh7qZGmp14H
https://dl.doubtnut.com/l/_J61VuZnVJ5Db
https://dl.doubtnut.com/l/_Mrk8HALuQj6o


6. ABCD is a parallelogram. The sides AB and AD are produced to E and F

respectively, such that AB = BE and AD = DF. Prove that :

.

Watch Video Solution

ΔBEC ≅ΔDCF

7. PQRS is a parallelogram. L and M are points on PQ and SR respectively

such that PL = MR. Show that LM and QS bisect each other.

Watch Video Solution

8. In the following �gure, ABC is an equilateral triangle in which QP is

parallel to AC. Side AC is produced upto point R so that CR = BP. 

https://dl.doubtnut.com/l/_Mrk8HALuQj6o
https://dl.doubtnut.com/l/_fHGkNnVpuWhh
https://dl.doubtnut.com/l/_hbgcrE00HRzY


  

Prove that QR bisects PC.

Watch Video Solution

9. In  and the bisectors of angles B and C intersect at

point O. Prove that 

Watch Video Solution

ΔABC, AB = AC

BO = OC

https://dl.doubtnut.com/l/_hbgcrE00HRzY
https://dl.doubtnut.com/l/_ZXRglJWQQH6i
https://dl.doubtnut.com/l/_87qwGvYt8OqT


4 Marks Questions

10. In , AB = AC and the bisectors of angles B and C intersect at

point O. Prove that : 

(i) BO = CO 

(ii) AO bisects angle BAC.

Watch Video Solution

ΔABC

11. In the following, AB=EF, BC=De and  

  

Prove that AD=FC

Watch Video Solution

∠E = 90∘

https://dl.doubtnut.com/l/_87qwGvYt8OqT
https://dl.doubtnut.com/l/_oivPvvCH5LhN
https://dl.doubtnut.com/l/_g5dYhfIYptzc


1. In a triangle ABC, D is mid-point of BC, AD is produced upto E so that DE

= AD. Prove that : 

(i)  are congruent.  

(ii) AB = EC 

(iii) AB is parallel to EC.

Watch Video Solution

ΔABD and ΔECD

2. In a triangle ABC,D is the mid - point of BC, AD is produced upto E so

that DE = AD. 

Prove that : 

Watch Video Solution

AB = EC

3. In a triangle ABC, D is mid-point of BC, AD is produced upto E so that DE

= AD. Prove that : 

(i)  are congruent.  ΔABD and ΔECD

https://dl.doubtnut.com/l/_g5dYhfIYptzc
https://dl.doubtnut.com/l/_AdY7xvCw9mg0
https://dl.doubtnut.com/l/_FUmSMAhcqx8t


(ii) AB = EC 

(iii) AB is parallel to EC.

Watch Video Solution

4. From the given diagram, in which ABCD is a Parallelogram, ABL is a line

segment and E is a mid - point of BC. 

Prove that : 

  

Watch Video Solution

ΔDCE ≅ΔLBE

5. From the given diagram, in which ABCD is a Parallelogram, ABL is a line

segment and E is a mid - point of BC. 

https://dl.doubtnut.com/l/_FUmSMAhcqx8t
https://dl.doubtnut.com/l/_fqj6ZyI8nN0j
https://dl.doubtnut.com/l/_EZgqNADGyXm9


Prove that : 

  

Watch Video Solution

AB = BL

6. From the given diagram, in which ABCD is a Parallelogram, ABL is a line

segment and E is a mid - point of BC. 

Prove that : 

  

Watch Video Solution

AL = 2DC

https://dl.doubtnut.com/l/_EZgqNADGyXm9
https://dl.doubtnut.com/l/_Yk6VhAQN1q9V


7. In the given �gure, AB = DB and AC = DC. If

 and 

, Find the value of x and y.  

Watch Video Solution

∠ABD = 58∘ , ∠DBC = (2x − 4) ∘ , ∠ACB = y + 15∘

∠DCB = 63∘

8. In the following �gure, AB = AC and AD is perpendicular to BC. BE

bisects angle B and EF is perpendicular to AB. 

https://dl.doubtnut.com/l/_WzDWYLnAPTfX
https://dl.doubtnut.com/l/_ul9AG9hlivZw


Prove that : ED=EF

Watch Video Solution

9. In the following �gure, AB = AC and AD is perpendicular to BC. BE

bisects angle B and EF is perpendicular to AB. 

Prove that : 

https://dl.doubtnut.com/l/_ul9AG9hlivZw
https://dl.doubtnut.com/l/_qvW8XoBI6f38


  

ED=EF

Watch Video Solution

10. On the sides AB and AC of triangle ABC, equilateral triangles ABD and

ACE are drawn. Prove that : 

Watch Video Solution

∠CAD = ∠BAE

11. On the sides AB and AC of triangle ABC, equilateral triangles ABD and

ACE are drawn. Prove that : 

https://dl.doubtnut.com/l/_qvW8XoBI6f38
https://dl.doubtnut.com/l/_r6wpf9opwDeT
https://dl.doubtnut.com/l/_lGgC0BddxFWo


(i)   

(ii) CD = BE

Watch Video Solution

∠CAD = ∠BAE

12. In the adjoining �gure, OX and RX are the bisectors of the angle Q and

R respectively of the triangle PQR. If  and .  

  

Prove that : 

Watch Video Solution

XS ⊥ QR XT ⊥ PQ

ΔXT Q ≅ΔXSQ

https://dl.doubtnut.com/l/_lGgC0BddxFWo
https://dl.doubtnut.com/l/_2blnNDEhnU53


13. In the adjoining �gure, OX and RX are the bisectors of the angle Q and

R respectively of the triangle PQR. If  and .  

  

Prove that : 

PX bisects angle P.

Watch Video Solution

XS ⊥ QR XT ⊥ PQ

https://dl.doubtnut.com/l/_3G8k96WfFDJE


14. In the following �gure,  and .  

  

Prove that : 

Watch Video Solution

OA = OC AB = BC

∠AOB = 90∘

https://dl.doubtnut.com/l/_TThPcPlM8egu


15. In the following �gure,  and .  

  

Prove that : 

Watch Video Solution

OA = OC AB = BC

ΔAOD ≅ΔCOD

https://dl.doubtnut.com/l/_FqtebUPgZdFP


16. In the following �gure,  and .  

 

Prove that : 

AD=CD

Watch Video Solution

OA = OC AB = BC

17. The following �gure shows a triangle ABC in which AB=AC. M is a point

on AB and N is a point on AC such that BM = CN. Prove that 

https://dl.doubtnut.com/l/_cddGDRZwAn5q
https://dl.doubtnut.com/l/_bClpPPMix40x


  

Watch Video Solution

AM = AN

18. The following �gure shows a triangle ABC in which AB=AC. M is a point

on AB and N is a point on AC such that BM = CN. Prove that 

https://dl.doubtnut.com/l/_bClpPPMix40x
https://dl.doubtnut.com/l/_LdcNoXCd7Hye


  

Watch Video Solution

ΔAMC ≅ΔANB

19. The following �gure shows a triangle ABC in which AB=AC. M is a point

on AB and N is a point on AC such that BM = CN. Prove that 

https://dl.doubtnut.com/l/_LdcNoXCd7Hye
https://dl.doubtnut.com/l/_DcayAuFqDZ1j


  

Watch Video Solution

BN = CM

20. The following �gure shows a triangle ABC in which AB=AC. M is a point

on AB and N is a point on AC such that BM = CN. Prove that 

https://dl.doubtnut.com/l/_DcayAuFqDZ1j
https://dl.doubtnut.com/l/_pjqxF87cc37k


 

Watch Video Solution

ΔBMC ≅ΔCNB

21. In the given diagram ABCD is a parallelogram.  and  are

equilateral triangles. 

  

Prove that : 

Watch Video Solution

ΔAPD ΔBQC

∠PAB = ∠QCD

https://dl.doubtnut.com/l/_pjqxF87cc37k
https://dl.doubtnut.com/l/_z1ul8awvy6XF


22. In the given diagram ABCD is a parallelogram.  and  are

equilateral triangles. 

  

Prove that : 

Watch Video Solution

ΔAPD ΔBQC

PB = QD

23. In the given �gure ABC is a triangle and D is the mid-point of BC. AD is

produced to E. BM and CN are two perpendiculars dropped from B and C

respectively on AE. 

https://dl.doubtnut.com/l/_z1ul8awvy6XF
https://dl.doubtnut.com/l/_fR3KYMJBnwqN
https://dl.doubtnut.com/l/_PRSDs6BopbAf


  

Prove that : 

Watch Video Solution

ΔBMD ≅ΔCND

24. In the given �gure ABC is a triangle and D is the mid-point of BC. AD is

produced to E. BM and CN are two perpendiculars dropped from B and C

respectively on AE. 

https://dl.doubtnut.com/l/_PRSDs6BopbAf
https://dl.doubtnut.com/l/_UBb0D134MHkj


  

Prove that : 

Watch Video Solution

BM = CN

https://dl.doubtnut.com/l/_UBb0D134MHkj

