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Exercise 6 6

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

. 

∠QPR ΔPQR

=
QS

SR

PQ

PR

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Xu6vkedfLy7W


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

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

and . Prove that  

ΔABC, DM ⊥ BC

DN ⊥ AB

https://dl.doubtnut.com/l/_Xu6vkedfLy7W
https://dl.doubtnut.com/l/_MAeZuVIsTm8k
https://dl.doubtnut.com/l/_go0GRFmU22Ao


(i)  

(ii)  

Watch Video Solution

DM 2 = DN ⋅ MC

DN 2 = DM ⋅ AN

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

Prove that: 

(i)   

(ii)  

AM ⊥ BC

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

BC

2

AB2 = AD2 − BC
.

DM + ( )
2

BC

2

https://dl.doubtnut.com/l/_go0GRFmU22Ao
https://dl.doubtnut.com/l/_W1UucxjLw5eQ


(iii)   

Watch Video Solution

AC 2 + AB2 = 2AD2 + BC 21

2

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

. Prove that . 

Watch Video Solution

∠ABC = 90∘

AD ⊥ BC AC 2 = AB2 + BC 2 − 2BC. BD

https://dl.doubtnut.com/l/_W1UucxjLw5eQ
https://dl.doubtnut.com/l/_pAqqB5X0JQzL


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

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:

(i)  

(ii)  

ΔAPC~ΔDPB

AP ⋅ PB = CP ⋅ DP

https://dl.doubtnut.com/l/_pAqqB5X0JQzL
https://dl.doubtnut.com/l/_qTxMgT232ODb
https://dl.doubtnut.com/l/_o6Do4tguVqbQ


Watch Video Solution

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

. Prove that AD is the bisector of .  

Watch Video Solution

ΔABC

=
BD

CD

AB

AC
∠BAC

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

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

that

(i)  

AB CD

ΔPAC~ΔPDB

https://dl.doubtnut.com/l/_o6Do4tguVqbQ
https://dl.doubtnut.com/l/_1qeDNMcudoSo
https://dl.doubtnut.com/l/_pwB9B45fcgSJ


(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/_pwB9B45fcgSJ
https://dl.doubtnut.com/l/_AUG2VTS4l6Ru


Exercise 6 5

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

seconds? 

Watch Video Solution

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

that ABC is a right triangle.

Watch Video Solution

AB2 = 2AC 2

https://dl.doubtnut.com/l/_AUG2VTS4l6Ru
https://dl.doubtnut.com/l/_NS26Wo6GGR8U
https://dl.doubtnut.com/l/_oaNzgy01fwqY


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

triangle ABC right angled at C. Prove that

.

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/_oaNzgy01fwqY
https://dl.doubtnut.com/l/_0it3QHryTtCp
https://dl.doubtnut.com/l/_3iNFAaKa8EH1
https://dl.doubtnut.com/l/_f9YRH1TZ3sqs


5. A guy attached wire 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/_f9YRH1TZ3sqs
https://dl.doubtnut.com/l/_Uk7f6BvvrM0n


(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/_Uk7f6BvvrM0n
https://dl.doubtnut.com/l/_uZEATY2ctF7L


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

Watch Video Solution

C

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/_jDw0k67Zo1pK
https://dl.doubtnut.com/l/_TfOw0Qyd94X5
https://dl.doubtnut.com/l/_GFLza8aCxR5b
https://dl.doubtnut.com/l/_saGX3FZoydUp


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 = AE2 + CD2 + BF 2

https://dl.doubtnut.com/l/_saGX3FZoydUp
https://dl.doubtnut.com/l/_3q4wtag2XMpc


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  hours ?

Watch Video Solution

1
1

2

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

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

its hypotenuse.

(i) 7 cm, 24 cm, 25 cm 

https://dl.doubtnut.com/l/_eofekm6igBQA
https://dl.doubtnut.com/l/_BlmU2D7xMz3y
https://dl.doubtnut.com/l/_p77X7L59cXiQ


(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. ABC is an equilateral triangle of side 2a. Find each of its

altitudes.

A. 

B. 

C. 

D. None

Answer: A

Watch Video Solution

a√3

a√2

2a√3

https://dl.doubtnut.com/l/_p77X7L59cXiQ
https://dl.doubtnut.com/l/_pvv0udiNc1MP


Exercise 6 3

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. 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

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

and M respectively. Prove that(i)  (ii) ΔABC~ΔAMP

https://dl.doubtnut.com/l/_XgAaZmORSTjc
https://dl.doubtnut.com/l/_zA5gG9EWqhA0
https://dl.doubtnut.com/l/_FJ6AVbFl9E8P


  

Watch Video Solution

=
CA

PA

BC

MP

3. In �gure, and .

Find .  

Watch Video Solution

ΔODC~ΔOBA, ∠BOC = 125o ∠CDO = 70o

∠DOC, ∠DCO and ∠OAB

https://dl.doubtnut.com/l/_FJ6AVbFl9E8P
https://dl.doubtnut.com/l/_ELHZ8JVLThXh


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

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

https://dl.doubtnut.com/l/_ELHZ8JVLThXh
https://dl.doubtnut.com/l/_lpgVDfo59w0r
https://dl.doubtnut.com/l/_Ilq9yygq3Cj3


Watch Video Solution

6. In �gure, if , show that . 

Watch Video Solution

ΔABE ≅ΔACD ΔADE~ΔABC

7. In Figure altitudes AD and CE of A B C intersect each other at

the point P. Show that:(i)  (ii)  (iii)ΔAEP~ΔCDP ΔABD~ΔCBE

https://dl.doubtnut.com/l/_Ilq9yygq3Cj3
https://dl.doubtnut.com/l/_D8q3dVr67YZ1
https://dl.doubtnut.com/l/_zAgvi7nZ3rwv


(iv)  

Watch Video Solution

ΔAEP~ΔADB ΔPDC~ΔBEC

8. In �gure and . Show that 

.

Watch Video Solution

=
QR

QS

QT

PR
∠1 = ∠2 ΔPQS~ΔT QR

https://dl.doubtnut.com/l/_zAgvi7nZ3rwv
https://dl.doubtnut.com/l/_sktx3mQ5YQQS


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/_sktx3mQ5YQQS
https://dl.doubtnut.com/l/_6I35qQpPcaHy
https://dl.doubtnut.com/l/_TCqqLaoPhhdD
https://dl.doubtnut.com/l/_mdlAxQe2hAMY


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  is a point on side  produced of an isosceles 

 with . If and , prove

that .  

figureE CB

△ ABC AB = AC AD ⊥ BC EF ⊥ AC

ΔABD~ΔECF

https://dl.doubtnut.com/l/_OGDleQpM01SA
https://dl.doubtnut.com/l/_rgF3adNb5Snf


Watch Video Solution

14.  and  are respectively the bisectors of  and

 such that  and  lie on sides  and  of 

 respectively. If , show that: 

(i)  

(ii) 

(iii)  

Watch Video Solution

CD GH ∠ACB

∠EGF D H AB FE

ΔABC and ΔEFG ΔABC~ΔFEG

=
CD

GH

AG

FG

Δ DCB~ Δ HGE

Δ DCA~ Δ HGF

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

https://dl.doubtnut.com/l/_rgF3adNb5Snf
https://dl.doubtnut.com/l/_PD2EVi40axFH
https://dl.doubtnut.com/l/_9E2HTVJlbwwq


Exercise 6 2

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

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/_DrXeiMq6V8eT
https://dl.doubtnut.com/l/_taCj6MiL9gNJ


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/_taCj6MiL9gNJ
https://dl.doubtnut.com/l/_P3MPPxtnNbJi
https://dl.doubtnut.com/l/_ok29Gndy5Kpp
https://dl.doubtnut.com/l/_l7TBQ29ppRgC


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/_l7TBQ29ppRgC
https://dl.doubtnut.com/l/_7xIIH396cUYm


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

Watch Video Solution

7. In the given �gure, .  

Prove that  

DE||AC and DF ||AE

=
BF

FE

BE

EC

https://dl.doubtnut.com/l/_2WkqS6TeWeTA
https://dl.doubtnut.com/l/_D93HxSGFFuJM


Watch Video Solution

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

Watch Video Solution

https://dl.doubtnut.com/l/_D93HxSGFFuJM
https://dl.doubtnut.com/l/_QwP7bWsULR7r


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

Watch Video Solution

=
AM

AB

AN

AD

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 cm 

(ii) PE = 4 cm. QE = 4.5 cm. PF = 8 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

https://dl.doubtnut.com/l/_zd4cEWziPi4o
https://dl.doubtnut.com/l/_WGmgrQaR0MXe


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/_FJm9klyHsHn3
https://dl.doubtnut.com/l/_d3WB2jz4pGrc
https://dl.doubtnut.com/l/_QGb6BLMxSwL8


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/_e527nAkWnmkF
https://dl.doubtnut.com/l/_Pl2GVXi6mnQ1
https://dl.doubtnut.com/l/_EAYqaNT24Jid


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

ratio .

Watch Video Solution

ΔABC

AX

AB

https://dl.doubtnut.com/l/_A1cJmWQlvGJq
https://dl.doubtnut.com/l/_mUKFoKnZ5Exw
https://dl.doubtnut.com/l/_8lAk7RnLrUJk


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

and . If , prove that: (i) 

(ii)  (ii) 

Watch Video Solution

ΔABC

ΔPQR ΔABC~ΔPQR ΔAMC~ΔPNR

=
CM

RN

AB

PQ
ΔCMB~ΔRNQ

11. Observe and then �nd .

Watch Video Solution

∠P

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

https://dl.doubtnut.com/l/_8lAk7RnLrUJk
https://dl.doubtnut.com/l/_yFnrtNMAvSaN
https://dl.doubtnut.com/l/_td75SoK8tNpt
https://dl.doubtnut.com/l/_rm6KIBf2b2MR
https://dl.doubtnut.com/l/_njUFsugoO0jV


Exercise 6 4

13. In �gure, if PQ||RS, prove that .

Watch Video Solution

ΔPOQΔSOR

14. In Fig. 4.126,  . Prove that  and 

 . (FIGURE)

Watch Video Solution

=
OA

OC

OD

OB
∠A = ∠C

∠B = ∠D

1. Tick the correct answer and justify:  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/_njUFsugoO0jV
https://dl.doubtnut.com/l/_swFEk2JLpcR0
https://dl.doubtnut.com/l/_YDR1GkEjTB22


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 .  =
ar(ABC)

ar(DBC)

AO

DO

https://dl.doubtnut.com/l/_YDR1GkEjTB22
https://dl.doubtnut.com/l/_AJKZaop4wPcT
https://dl.doubtnut.com/l/_kw4ozfJ64uV9


Watch Video Solution

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. Let  and then areas be, respectively, and

. If EF = 15.4 cm. �nd BC.

Watch Video Solution

ΔABC~ΔDEF 64cm2

121cm2

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.

https://dl.doubtnut.com/l/_kw4ozfJ64uV9
https://dl.doubtnut.com/l/_03XGwNF9T3jz
https://dl.doubtnut.com/l/_xtvgrwGXkcMB
https://dl.doubtnut.com/l/_wAM77uzQZ3W1


Watch Video Solution

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. prove that 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/_wAM77uzQZ3W1
https://dl.doubtnut.com/l/_CjiWuhZL2n3K
https://dl.doubtnut.com/l/_nh62UF6ZRvOS
https://dl.doubtnut.com/l/_jhfIfEhuTVzb


Exercise 6 1

Watch Video Solution

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.

https://dl.doubtnut.com/l/_jhfIfEhuTVzb
https://dl.doubtnut.com/l/_jWjiF7wOI9Wq
https://dl.doubtnut.com/l/_DOXXu7sMXfEd


Watch Video Solution

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

Watch Video Solution

https://dl.doubtnut.com/l/_DOXXu7sMXfEd
https://dl.doubtnut.com/l/_LxzrKP1lJu6t

