
MATHS

NCERT - NCERT MATHEMATICS(HINGLISH)

TRIANGLES

Exercise 6 5

1. ABC is an isosceles triangle with AC = BC. If , prove

that ABC is a right triangle.

Watch Video Solution

AB2 = 2AC 2

2. D and E are points on the sides CA and CB respectively of a

triangle ABC right angled at C. Prove that

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_TP1jMf9Qsn3a
https://dl.doubtnut.com/l/_OnUsbOAKh6i5


.

Watch Video Solution

AE2 + BD2 = AB2 + DE2

3. Tick the correct answer and justify: In .AB = cm. AC =

12 cm and BC = 6 cm. The angle B is: 

(A) 120 (B) 60 (C) 90 (D) 45

Watch Video Solution

ΔABC 6√3

4. PQR is a triangle right-angled at P and M is a point on QR such

that . Show that .

Watch Video Solution

PM ⊥ QR PM 2 = QM. MR

https://dl.doubtnut.com/l/_OnUsbOAKh6i5
https://dl.doubtnut.com/l/_MPvnAoZ6875s
https://dl.doubtnut.com/l/_EDJeFtzOWcIc


5. A guy wire attached to a vertical pole of height 18m is 24 m

long and has a stake attached to the other end. How far from the

base of the pole should the stake be driven so that the wire will

be taut?

Watch Video Solution

6. In Figure, ABD is a triangle right-angled at A and .

Show that 

(i)   

(ii)  

AC ⊥ BD

AB2 = BC. BD

AC 2 = BC. DC

https://dl.doubtnut.com/l/_OzCeRZxEgH0i
https://dl.doubtnut.com/l/_5rWsaEFoCfeN


(iii)   

Watch Video Solution

AD2 = BD. CD

7. The perpendicular from A on side BC of a ABC intersects BC at D

such that DB = 3 CD. Prove that .

Watch Video Solution

2AB2 = 2AC 2 + BC 2

https://dl.doubtnut.com/l/_5rWsaEFoCfeN
https://dl.doubtnut.com/l/_kVYAWHNC7Rvp


8. ABC is an isosceles triangle right-angled at C. Prove that

.

Watch Video Solution

AB2 = 2AC 2

9. Two poles of heights 6 m and 11m stand on a plane ground. If

the distance between the feet of the poles is 12 m, �nd the

distance between their tops.

Watch Video Solution

10. A ladder 10m long reaches a window 8 m above the ground.

Find the distance of the foot of the ladder from base of the wall.

Watch Video Solution

https://dl.doubtnut.com/l/_2lOy4SrGOJ2j
https://dl.doubtnut.com/l/_L0n6itfi8h88
https://dl.doubtnut.com/l/_ye9lIimpi2YN
https://dl.doubtnut.com/l/_byZiDxarrzbD


11. In an equilateral triangle ABC, D is a point on side BC such that

. Prove that .

Watch Video Solution

BD = BC
1

3
9AD2 = 7AB2

12. In �gure, O is a point in the interior of a triangle ABC,

and . Show that  

(i) 

(ii)   

Watch Video Solution

OD ⊥ BC, OE ⊥ AC OF ⊥ AB

OA2 + OB2 + OC 2 − OD2 − OE2 − OF 2 = AF 2 + BD2 + CE2

AF 2 + BD2 + CE2 = AW 2 + CD2 + BF 2

https://dl.doubtnut.com/l/_byZiDxarrzbD
https://dl.doubtnut.com/l/_SypGrMYQjlQn


13. In an equilateral triangle, prove that three times the square of

one side is equal to four times the square of one of its altitudes.

Watch Video Solution

14. An aeroplane leaves an airport and �ies due north at a speed

of 1000 km per hour. At the same tune, another aeroplane leaves

the same airport and �ies due west at a speed of 1200 km per

hour. |How far apart will be the two planes after 1`1/2

Watch Video Solution

15. Sides of triangles are given below. Determine which of them

right triangles are. In case of a right triangle, write the length of

its hypotenuse.

https://dl.doubtnut.com/l/_SypGrMYQjlQn
https://dl.doubtnut.com/l/_3JPfRTRCBjt2
https://dl.doubtnut.com/l/_7jGjbBkl0npa
https://dl.doubtnut.com/l/_oozIPs7Ryq37


(i) 7 cm 24 cm 25 cm 

(ii)  3 cm. 8 cm 6 cm

(iii) 50 cm, 80 cm 100 cm

(iv) 13 cm 12 cm 5 cm

Watch Video Solution

16.  is an equilateral triangle of side . Find each of its

altitudes.

A. 

B. 

C. 

D. None

Answer: A

Watch Video Solution

ABC 2a

a√3

a√2

2a√3

https://dl.doubtnut.com/l/_oozIPs7Ryq37
https://dl.doubtnut.com/l/_v38I9IzzIRZL


Exercise 6 4

17. Prove that the sum of the squares of the sides of a rhombus is

equal to the sum of the squares of its diagonals.

Watch Video Solution

1. Tick the correct answer and justify:ABC and BDE are two

equilateral triangles such that D is the mid point of BC  Sides of

two similar triangles are in the ratio 4 : 9. Areas of these triangles

are in the ratio

(A) 2:3  (B) 4:9 (C) 81:16 (D) 16:81

Watch Video Solution

https://dl.doubtnut.com/l/_v38I9IzzIRZL
https://dl.doubtnut.com/l/_tXxudP0j7lJ8
https://dl.doubtnut.com/l/_1w5CGdQhv7s2
https://dl.doubtnut.com/l/_7FVxh7Scj14X


2. Tick the correct answer and justify:ABC and BDE are two

equilateral triangles such that D is the mid-point of BC. Ratio of

the areas of triangles ABC and BDE is

(A) 2:1 (B) 1:2 (C) 4:1 (D) 1:4

Watch Video Solution

3. In �gure ABC and DBC are two triangles on the same base BC. If

AD intersects BC at O, show that .  

Watch Video Solution

=
ar(ABC)

ar(DBC)

AO

DO

https://dl.doubtnut.com/l/_7FVxh7Scj14X
https://dl.doubtnut.com/l/_TcZvuOAFU7mI
https://dl.doubtnut.com/l/_93pCHL9nlCWI


4. Diagonals of a trapezium ABCD with AB || DC intersect each

other at the point O. If AB = 2 CD, �nd the ratio of the areas of

triangles AOB and COD.

Watch Video Solution

5. If and their areas be, respectively, and

. If EF = . �nd BC.

Watch Video Solution

ΔABC~ΔDEF 64cm2

121cm2 15.4cm

6. Prove that the area of an equilateral triangle described on one

side of a square is equal to half the area of the equilateral

triangle described on one of its diagonals.

Watch Video Solution

https://dl.doubtnut.com/l/_93pCHL9nlCWI
https://dl.doubtnut.com/l/_z1vr2DZrjl7i
https://dl.doubtnut.com/l/_H910YNrPpT8j


7. D, E and F are respectively the mid-points of sides AB. BC and CA

of . Find the ratio of the areas of  and 

.

Watch Video Solution

△ ABC △ DEF

△ ABC

8. If the areas of two similar triangles are equal, prove that they

are congruent.

Watch Video Solution

9. The areas of the two similar triangles are in the ratio of the

square of the corresponding medians.

Watch Video Solution

https://dl.doubtnut.com/l/_f4C6Vmye2n7j
https://dl.doubtnut.com/l/_XodGyfVI1RVL
https://dl.doubtnut.com/l/_bmxlvOIGmy3p


Exercise 6 1

1. Fill in the blanks using the correct word given in bracket:(i)        

All circles are______(congruent, similar)

(ii)        All squares are_____. (similar, congruent)

(iii)       All______triangles are similar, (isosceles, equilateral)

(iv)       Two polygons of the same number of sides are similar, if 

(a) their- corresponding angles are___and 

(b) their- corresponding sides are__(equal, proportional)

Watch Video Solution

2. Give two di�erent examples of pair of

(i) similar �gures.              

     (ii) non-similar �gures.

Watch Video Solution

https://dl.doubtnut.com/l/_1tLiEPcq3Un9
https://dl.doubtnut.com/l/_xM2Y3CyVcui6


Exercise 6 2

3. State whether the following quadrilaterals are similar or not:

Watch Video Solution

1. The diagonals of a quadrilateral ABCD intersect each other at

the point O such that . Show that ABCD is a

trapezium.

Watch Video Solution

=
AO

BO

CO

DO

https://dl.doubtnut.com/l/_xM2Y3CyVcui6
https://dl.doubtnut.com/l/_aCe6ZXt6198g
https://dl.doubtnut.com/l/_pDqU9RQwpGw1


2. Using Theorem 6.2, prove that the line joining the mid-point of

any two sides of a triangle is parallel to the third side. (Recall that

you have done it in class IX).

Watch Video Solution

3. Using Theorem 6.1, prove that a line drawn through the mid-

point of one side of a triangle parallel to another side bisects the

third side. (Recall that you have proved it in Class IX).

Watch Video Solution

4. In �gure A, B and C are points on OP, OQ and OR respectively

such that AB || PQ and AC || PR. Show that BC || QR. 

https://dl.doubtnut.com/l/_3HuWIBBuqOtw
https://dl.doubtnut.com/l/_smEkZeWCGwbU
https://dl.doubtnut.com/l/_rqFBcK1gJVMP


Watch Video Solution

5. ABCD is a trapezium in which AB||DC and its diagonals intersect

each other at the point O. Show that .

Watch Video Solution

=
AO

BO

CO

DO

https://dl.doubtnut.com/l/_rqFBcK1gJVMP
https://dl.doubtnut.com/l/_QNx2SbmeGPu0


6. In �gure DE || OQ and DF || OR. Show that EF||QR. 

Watch Video Solution

7. In �gure, DE || AC and DF || AE. Prove that . 

Watch Video Solution

=
BF

FE

BE

EC

https://dl.doubtnut.com/l/_IN9m1JDCb8my
https://dl.doubtnut.com/l/_l8tLXd7wYrCA


8. In Figure (i) and (ii), DE||BC. Find EC in (i) and AD in (ii).

Watch Video Solution

9. In �gure, If LM || CB and LN || CD, prove that . 

Watch Video Solution

=
AM

AB

AN

AD

https://dl.doubtnut.com/l/_l8tLXd7wYrCA
https://dl.doubtnut.com/l/_a5EtK6p0ZX5a
https://dl.doubtnut.com/l/_bQdpivD22n8o


Exercise 6 6

10. E and F are points on the sides PQ and PR respectively of

. For each of the following cases, state whether EF || QR:  

(i) PE = 3.9 cm. EQ = 3 cm. PF = 3.6 cm and FR = 2.4 

(ii) PE = 4 cm. QE = 4.5 cm. PF = S cm and RF = 9 cm

(iii) PQ = 1.28 cm, PR = 2.56 cm, PE = 0.18 cm and PF = 0.36 cm

Watch Video Solution

ΔPQR

1. In �gure PS is the bisector of of . Prove that 

. 

∠QPR ΔPQR

=
QS

SR

PQ

PR

https://dl.doubtnut.com/l/_tlEsHyZH8W5Z
https://dl.doubtnut.com/l/_3KElEyg7rn0q


Watch Video Solution

2. In �gure, ABC is triangle in which and 

produced. Prove that .  

Watch Video Solution

∠ABC = 90∘ AD ⊥ CB

AC 2 = AB2 + BC 2 − 2BC. BD

https://dl.doubtnut.com/l/_3KElEyg7rn0q
https://dl.doubtnut.com/l/_n3E0aJU8QuBq


Watch Video Solution

3. In �g., D is a point on hypotenuse AC of 

and . Prove that  

(i)  

(ii)  

Watch Video Solution

ΔABC, DM ⊥ BC

DN ⊥ AB

DM 2 = DN ⋅ MC

DN 2 = DM ⋅ AN

https://dl.doubtnut.com/l/_n3E0aJU8QuBq
https://dl.doubtnut.com/l/_7U1sr2WsaWQX


4. In �gure, AD is a median of a triangle ABC and .

Prove that: 

(i)   

(ii)  

(iii)   

Watch Video Solution

AM ⊥ BC

AC 2 = AD2 + BC. DM + ( )
2

BC

2

AB2 = AD2 − BC
.

DM + ( )
2

BC

2

AC 2 + AB2 = 2AD2 + BC 21

2

5. In �gure, ABC is a triangle in which and 

. Prove that . 

∠ABC = 90∘

AD ⊥ BC AC 2 = AB2 + BC 2 − 2BC. BD

https://dl.doubtnut.com/l/_vIHiPHL7rHNP
https://dl.doubtnut.com/l/_maP4RqOisyJR


Watch Video Solution

6. Prove that the sum of the squares of the diagonals of

parallelogram is equal to the sum of the squares of its sides.

Watch Video Solution

7. In Figure, two chords AB and CD intersect each other at the

point P. Prove that:

https://dl.doubtnut.com/l/_maP4RqOisyJR
https://dl.doubtnut.com/l/_l6v992u3aar1
https://dl.doubtnut.com/l/_5UaEqaeWZHyf


(i)  

(ii)  

Watch Video Solution

ΔAPC~ΔDPB

AP ⋅ PB = CP ⋅ DP

8. In �gure D is a point on side BC of a such that 

. Prove that AD is the bisector of .  

ΔABC

=
BD

CD

AB

AC
∠BAC

https://dl.doubtnut.com/l/_5UaEqaeWZHyf
https://dl.doubtnut.com/l/_gudbD4NqMpet


Watch Video Solution

9. In Figure two chords AB and CD of a circle intersect each other

at the point P (when produced) outside the circle. Prove that

(i)  ΔPAC~ΔPDB

https://dl.doubtnut.com/l/_gudbD4NqMpet
https://dl.doubtnut.com/l/_nstYwOsNJXfk


(ii)   

Watch Video Solution

PA
.

PB = PC
.

PD

10. Nazima is �y �shing in a stream. The tip of her �shing rod is 1.8

m above the surface of the water and the �y at the end of the

string rests on the water 3.6 m away and 2.4 m from a point

directly under the tip of the rod. Assuming that her string (from

the tip of her rod to the �y) is taut, how much string does she

have out? If she pulls in the string at the rate of 5 cm per second,

https://dl.doubtnut.com/l/_nstYwOsNJXfk
https://dl.doubtnut.com/l/_zpOSiXLPd4Cs


Exercise 6 3

what will be the horizontal distance of the �y from her after 12

seconds? 

Watch Video Solution

1. E is a point on the side AD produced of a parallelogram ABCD

and BE intersects CD at F. Show that .

Watch Video Solution

ΔABE~ΔCFB

https://dl.doubtnut.com/l/_zpOSiXLPd4Cs
https://dl.doubtnut.com/l/_ZYE8PAElcbpD
https://dl.doubtnut.com/l/_pliOrz9o2tFN


2. In �gure ABC and AMP are two right triangles, right angles at B

and M respectively. Prove that(i)  (ii) 

  

Watch Video Solution

ΔABC~ΔAMP

=
CA

PA

BC

MP

3. In �gure, and .

Find .  

ΔODCΔOBA, ∠BOC = 125o ∠CDO = 70o

∠DOC, ∠DCO and ∠OAB

https://dl.doubtnut.com/l/_pliOrz9o2tFN
https://dl.doubtnut.com/l/_r3VOU4ExX28H


Watch Video Solution

4. Diagonals AC and BD of a trapezium ABCD with AB || DC

intersect each other at the point O. Using a similarity criterion for

two triangles, show that 

Watch Video Solution

=
OA

OC

OB

OD

5. State which pairs of triangles in Figure are similar. Write the

similarity criterion used by you for answering the question and

https://dl.doubtnut.com/l/_r3VOU4ExX28H
https://dl.doubtnut.com/l/_LnKI7wypcIdr
https://dl.doubtnut.com/l/_0IaN9zzKz21C


also write the pairs of similar triangles in the symbolic form: 

Watch Video Solution

https://dl.doubtnut.com/l/_0IaN9zzKz21C


6. In �gure, if , show that . 

Watch Video Solution

ΔABE ≅ΔACD ΔADE~ΔABC

7. In Figure altitudes AD and CE of DABC intersect each other at

the point P. Show that:

(i)   

(ii)   

ΔAEP~ΔCDP

ΔABD~ΔCBE

https://dl.doubtnut.com/l/_JXyZJHMSdlku
https://dl.doubtnut.com/l/_n4gIOlJrn5T3


(iii)  

(iv)   

Watch Video Solution

ΔAEP~ΔADB

ΔPDC~ΔBEC

8. In �gure and . Show that 

.

=
QR

QS

QT

PR
∠1 = ∠2 ΔPQS~ΔT QR

https://dl.doubtnut.com/l/_n4gIOlJrn5T3
https://dl.doubtnut.com/l/_M4vaxGf2aQmA


Watch Video Solution

9. S and T are points on sides PR and QR of such that 

. Show that .

Watch Video Solution

ΔPQR

∠P = ∠RT S ΔRPQ~ΔRT S

10. If AD and PM are medians of triangles ABC and PQR,

respectively where , prove that 

Watch Video Solution

ΔABC~ΔPQR =
AB

PQ

AD

PM

11. A vertical pole of length 6 m casts a shadow 4 m long on the

ground and at the same time a tower casts a shadow 28 m long.

Find the height of the tower.

Watch Video Solution

https://dl.doubtnut.com/l/_M4vaxGf2aQmA
https://dl.doubtnut.com/l/_wuPgzJ4Gu8LJ
https://dl.doubtnut.com/l/_gMMx47zz9D8X
https://dl.doubtnut.com/l/_VI8DyGPg6ppU


12. Sides AB and AC and median AD of a triangle ABC are

respectively proportional to sides PQ and PR and median PM of

another triangle PQR. Show that .

Watch Video Solution

ΔABC~ΔPQR

13. In �gure E is a point on side CB produced of an isosceles

triangle ABC with AB = AC. If and , prove thatAD ⊥ BC EF ⊥ AC

https://dl.doubtnut.com/l/_VI8DyGPg6ppU
https://dl.doubtnut.com/l/_oIQXAHb1XY4s
https://dl.doubtnut.com/l/_ChKCX3ovp0gQ


.  

Watch Video Solution

ΔABD~ΔECF

14. CD and GH are respectively the bisectors of and 

such that D and H lie on sides AB and FE of 

respectively. If , show that: 

(i)  

(ii) 

(iii)  

∠ACB ∠EGF

ΔABC  and  ΔEFG

ΔABCΔFEG

=
CD

GH

AG

FG

Δ DCB~ Δ HGE

Δ DCA~ Δ HGF

https://dl.doubtnut.com/l/_ChKCX3ovp0gQ
https://dl.doubtnut.com/l/_qdFinNHSPI38


Watch Video Solution

15. D is a point on the side BC of a triangle ABC such that

. Show that .

Watch Video Solution

∠ADC = ∠BAC CA2 = CB. CD

16. Sides AB and BC and median AD of a triangle ABC are

respectively proportional to sides PQ and QR and median PM of

. Show that .  

Watch Video Solution

ΔPQR ΔABC~ΔPQR

https://dl.doubtnut.com/l/_qdFinNHSPI38
https://dl.doubtnut.com/l/_PvZgUetZVkxK
https://dl.doubtnut.com/l/_W5hv0QQkyGtT


Solved Examples

1. In �gure and . Prove that 

.

Watch Video Solution

∠ACB = 90∘ CD ⊥ AB

=
BC 2

AC 2

BD

AD

2. A ladder is placed against a wall such that its foot is at a

distance of 2.5 m from the wall and its top reaches a window 6 m

above the ground. Find the length of the ladder.

Watch Video Solution

3. In �g., if , prove that .

Watch Video Solution

AD ⊥ BC AB2 + CD2 = BD2 + AC 2

https://dl.doubtnut.com/l/_Xal7Szv3J6lr
https://dl.doubtnut.com/l/_2jk8aN8jAdPX
https://dl.doubtnut.com/l/_wWCVbMybBcGD


4. BL and CM are medians of a triangle ABC right angled at A.

Prove that 

Watch Video Solution

4(BL2 + CM 2) = 5BC 2

5. O is any point inside a rectangle ABCD. Prove that

.

Watch Video Solution

OB2 + OD2 = OA2 + OC 2

6. In Figure and . Prove that PQR is

an isosceles triangle.

Watch Video Solution

=
PS

SQ

PT

T R
∠PST = ∠PRQ

https://dl.doubtnut.com/l/_RmxHdD47QENd
https://dl.doubtnut.com/l/_irWdo1NJuw5Q
https://dl.doubtnut.com/l/_vwKOeYQA5fo6


7. ABCD is a trapezium with AB || DC. E and F are points on non-

parallel sides AD and BC respectively such that EF is parallel to AB.

Show that .

Watch Video Solution

=
AE

ED

BF

FC

8. A girl of height 90 cm is walking away from the base of a lamp-

post at a speed of 1.2 m/s. If the lamp is 3.6 m above the ground,

�nd the length of her shadow after 4 seconds.

Watch Video Solution

9. In Figure the line segment XY is parallel to side AC of 

and it divides the triangle into two parts of equal areas. Find the

ΔABC

https://dl.doubtnut.com/l/_AhAUiDQAE9op
https://dl.doubtnut.com/l/_7hUnyvJf5ehr
https://dl.doubtnut.com/l/_E9XER6bCAanv


ratio .  

Watch Video Solution

AX

AB

10. In �gure Cm and RN are respectively the medians of 

and . If , prove that:  

(i)  

(ii)   

ΔABC

ΔPQR ΔABC~ΔPQR

ΔAMC~ΔPNR

=
CM

RN

AB

PQ

https://dl.doubtnut.com/l/_E9XER6bCAanv
https://dl.doubtnut.com/l/_vactc9eCQvxQ


(ii)  

Watch Video Solution

ΔCMB~ΔRNQ

11. Observe and then �nd . 

Watch Video Solution

∠P

https://dl.doubtnut.com/l/_vactc9eCQvxQ
https://dl.doubtnut.com/l/_D6uiPDKV6BSG


12. If a line intersects sides AB and AC of a at D and E

respectively and is parallel to BC, prove that 

Watch Video Solution

ΔABC

=
AD

AB

AE

AC

13. In �gure, if PQ||RS, prove that . 

Watch Video Solution

ΔPOQΔSOR

https://dl.doubtnut.com/l/_ejMwm36EVtRA
https://dl.doubtnut.com/l/_00470E62q0u8


14. In �gure . Show that and

.

Watch Video Solution

OA ∗ OB = OC ∗ OD ∠A = ∠C

∠B = ∠D

https://dl.doubtnut.com/l/_Oa7OesQUuz1T

