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CBSE Class-10 Mathematics
NCERT solution
Chapter - 6

Triangles - Exercise 6.5
1. 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
(i) 3 cm, 8 cm, 6 cm
(iii)50 cm, 80 cm, 100 cm
(iv)13 cm, 12 cm, 5 cm
Ans. (i) Let @=7cm, h=24cm and ¢ =25 cm
Here the larger side is ¢ = 25 cm.
Wehave, g% +p* =77 +247 =490+ 376 =625 =
So, the triangle with the given sides is a right triangle. Its hypotenuse = 25 cm
(i) Let @=3cm, h=8cmand ¢ =6 cm
Here the larger side is 4 = 8 cm.
Wehave, g7 + o' =3+ 6' =04+36=45=4"
So, the triangle with the given sides is not a right triangle.
(iii) Let @=50cm, A =80 cm and ¢ =100 cm
Here the larger side is ¢ = 100 cm.

We have, g2 +5* =50° +80° = 2500+ 6400 = 8900 = ¢°

So, the triangle with the given sides is not a right triangle.
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(@v) Let @=13cm, A=12cmand ¢=5cm
Here the larger side is < =13 cm.
Wehave, p 4+ % =127 +5' =144+ 25=169=4"

So, the triangle with the given sides is a right triangle. Its hypotenuse = 13 cm

2. PQR is a triangle right angled at P and M is a point on QR such that PM L QR. Show

that PM? = QM x MR.

Ans. Given: PQR is a triangle right angles at P and PM __ QR

To Prove: PM? = QM.MR
Proof: Since PM __ QR
" AQMP -~ APMR

PM MR
= —=—
QM PM

= PM*= OM MR

3. In the given figure, ABD is a triangle right angled at A and AC _ BD. Show that:
(i) AB% = BC.BD

(ii) AC2 = BC.DC
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(iii) AD? = BD.CD

B A

Ans. Given: ABD is a triangle right angled at A and AC __ BD.

To Prove: (i) AB = BC.BD, (ii) 4C* = BC.DC, (i) 4D* = BDCD
Proof:(i) Since AC_ BD

" ACBA-- A CAD and each triangle is similar to /A ABD

" AABD-. ACBA
D
C
B A
AB BEC
= —=—"
ED AB

= A4B*= BC.ED

(ii)Since A ABC-- A DAC
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D

AC _DC
BC AC

= A4C* = BCDC
(iii) Since A CAD-. A ABD

AD BD

— S
CD AD

= AD* = BDCD

4. ABC is an isosceles triangle right angled at C. Prove that AR — 24 (.

Ans. Since ABC is an isosceles right triangle, right angled at C.

— AB*= AC*+ BC*

= 4% = 4C*+ 4*[BC=AC, given]

= 4B*= 24C*

5. ABC is an isosceles triangle with AC = BC. If 4p* — 2 4¢2, prove that ABC is a right

triangle.

Ans. Since ABC is an isosceles right triangle with AC=BCand 4pf* = 2.4

= 4B* = 4C*+ AC*
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= 4B = 40+ BC* [BC=AC, given]

. A ABCisright angled at C.

6. ABC is an equilateral triangle of side 7} ; Find each of its altitudes.

Ans. Let ABC be an equilateral triangle of side 2, units.

Eu-_l--——-i- h

Draw AD _ BC. Then, D is the midpoint of BC.

— BD= —BC=

b | =
b | =
}{
-
£y
[l
2y

Since, ABD is a right triangle, right triangle at D.
- AB*= 4D+ BD"

= | Zc:r_'I: = AD* + ['_c:r_'I:

= A4D*= 4a’ —a’ =34’

. Each of its altitude = «Jﬁ a

7. Prove that the sum of the squares of the sides of a rhombus is equal to the sum of

squares of its diagonals.

Ans. Let the diagonals AC and BD of rhombus ABCD intersect each other at O. Since the

diagonals of a rhombus bisect each other at right angles.

L AAQOB =BOC=C0D = /DOA =9)° and AO=C0O,BO=0D
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D C

A B

Since AOB is a right triangle, right angled at O.

. AB* = OQ4° + OF

= Jig:{l.au:; +:%BD;

. = L E

&

[*."OA=0Cand OB = OD]

= AABT = AC>+ B oo @)

Similarly, we have 45 = 4%+ BD e (2)
ACTYF = AC* + B e (3)

AAP = AC*+ BIPF v (4)

Adding all these results, we get
4(AB*+ BC'+ CD*+ DA |= 4| AC* + BD?)

= AB*+ BC*+ CD*+ D4*= AC*+ BD"

8. In the given figure, O is a point in the interior of a triangle ABC, OD _ BC,

OE __ AC and OF _ AB. Show that:
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B D C
® QA*+0OB'+0C’'-0D'-0OE’ —-OF = AF + BD' + CE’
(i) AF*+ BD' + CE*= AE’+ CD* + BF*

Ans. Join AO, BO and CO.

(i) In right A s OFA, ODB and OEC, we have

Q4> = AF*+ OF* 0B = B + QD and Q¢ = CE*+ OQFE°

Adding all these, we get

04"+ OB+ OC*= AF* +BD* +CE* +OF " +0D* + OE"

= Q4" +0B +0C* —0ODF —OE*—QF*= AF* + BD" + CE*
(ii) In right A s ODB and ODC, we have

OB = BD*+ OD" and OC* = ODF + CIr

= 0B — OC> = BD* — CLIF oo (1)
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Similarly, we have (35? — ¢ = BD* — CF e (2)

and (IBY — C? = BIF — CF e (3)

Adding equations (1), (2) and (3), we get

=(0B* - 0C*|+(0C* - 04" |+(04* -0B"

= (BD* ~CD* |+(CE* - AE" | +| AF* - BF"|

= (BD* + CE* + AF" |-(A4E*+ CD*+ BF"|=0
= AF*+ BD+ CE*= AE*+ BF* + CI¥

9. A ladder 10 m long reaches a window 8 m above the ground. Find the distance of the
foot of the ladder from the base of the wall.

Ans. Let AB be the ladder, B be the window and CB be the wall. Then, ABC is a

right triangle, right angled at C.
B

10m
8m

r
A C

= 4B* = AC" + BC”
= 10° = AC* + &
— :iC: =100 -64

= 4(*=36

= AC=6
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Hence, the foot of the ladder is at a distance 6 m from the base of the wall.

10. A guy wire attached to a vertical pole of height 18 m is 24 m long and has a stake
attached to the other hand. How far from the base of the pole should the stake be
driven so that the wire will be taut?

Ans. Let AB (= 24m) be a guy wire attached to a vertical pole. BC of height 18 m. To keep the
wire taut, let it be fixed to a stake at A. Then, ABC is a right triangle, right angled at C.

24 m
16 m

A (g

-

. AB* = AC + BC*

= 247 = AC*+ 18

= 4(?=576-324

Hence, the stake may be placed at a distance of 6 HF m from the base of the pole.

11. An aeroplane leaves an airport and flies due north at a speed of 1000 km per hour.

At the same time, another aeroplane leaves the same airport and flies due west at a

1
speed of 1200 km per hour. How far apart will be the two planes after 1 — hours?
¥

Ans. Let the first aeroplane starts from O and goes upto A towards north where

- -

_. 3
OA = IDDDK; ;kmzlsookm

-
£y -
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[

"TD
Let the second aeroplane starts from O at the same time and goes upto

B towards west where

-

_—

) 3
OB = IEDDK; ;kmzlsookm

-
£y -

According to the question the required distance = BA

In right angled triangle ABC, by Pythagoras theorem, we have,
AB*= 04+ OF°

= (1500)" + (1800

= 2250000 + 3240000

=5490000 = 951100 =100

=> AB = 3((.fg1 km

12. Two poles of heights 6 m and 11 m stand on a plane ground. If the distance between

the feet of the poles is 12 m, find the distance between their tops.

Ans. Let AB =11 m and CD = 6 m be the two poles such that BD =12 m
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o e e T

6m l
! E

D 12m B

Draw CE__ AB and join AC.

.. CE=DB=12m

AE=AB-BE=AB-CD=(11-6)m=5m

In right angled triangle ACE, by Pythagoras theorem, we have
AC = CE*+ AE° =12+ ¥

=144 + 25 =169

= AC=13m

Hence, the distance between the tops of the two poles is 13 m.

13. D and E are points on the sides CA and CB respectively of a triangle ABC right angled
at C. Prove that AF? + BD*=AB*+ DE*-

Ans. In right angled A s ACE and DCB, we have

A

B E c

AE*= AC*+ CE*and BI»¥ = DC- + BC*

Material downloaded from myCBSEguide.com. 11/17


http://mycbseguide.com/

%} myC BSEguide.com

% 4 Complce g or CRSE sntnt
= 4E4+ BD?= (AC* +CE*)+(DC" +BC" |

= 4E4+ BD?= AC*+ BC®| + (DC*+ CE’|

= AE*+ BD*= AB'+ DE’

[By Pythagoras theorem, 4¢% + F¢* = 4F-and [}* + (CE* = DE-]

14. The perpendicular from A on side BC of a /A ABC intersects BC at D such that DB =
3CD (see figure). Prove that2A B — 2ACY + BCE.

A

ﬂt
cC D B

Ans. We have, DB = 3CD

Now, BC=DB + CD

— BC=3CD +CD

— BC=4CD
: 1 3
.-CD:IBCandDB:SCD:IBC .......... )

Since, A ABD is a right triangle, right angled at D. Therefore by Pythagoras theorem, we have,

ABY = AD*+ DB e 2)

Similarly, from AACD,wehave, 4¢2 = 407 + (CF e (3)

Fromeq. (2) and 3) 4F* — 4¢* = DE? —D*?
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= -
- -

= 4B — AC*= %EC - %EE | [Using eq.(1)]
= AB*— AC*= | ——1- |BC’

= 24B° — 24C* = BC*
= 2A4B° = 24C*+ BC*

1
15. In an equilateral triangle ABC, D is a point on side BC such that BD = — BC. Prove
3

thatgAoD’ = 7AB'-

1
Ans. Let ABC be an equilateral triangle and let D be a point on BC such that BD = — BC
3

= I

mpP

B DE —+

Draw AE__ BC, Join AD.

In A s AEB and AEC, we have,
AB = AC["." A ABCis equilateral]

~ AEB= . AEC["." each 9()°]
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And AE = AE
.. By SAS-criterion of similarity, we have

AAEB ~ AAEC

— BE=EC
1 2 1

Thus, we have, BD = — BC,DC= —BCand BE=EC= —BC......... (D
3 3 3

Since, .~ C= A()°
" A ADCis an acute angle triangle.

L AD = ACT+DC*-2DC=EC

-

2 -

7
- ACT+ ZBC

LY

5
—2x %B C xéEE [using eq.(1)]

- - - 7 -
= AD" = AC~ +§EC‘ —EEC‘

- - 7 -
= AB- +§AB‘ —;AB‘ [*." AB =BC = AC]

. (9+4-61AB° T _,
= api-E 2 g

= 94D° = TAF"

16. 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.

Ans. Let ABC be an equilateral triangle and let AD _ BC.In A s ADB and ADC, we have,

Material downloaded from myCBSEguide.com. 14/17


http://mycbseguide.com/

%} myC BSEguide.com

% A Complere guide for CREE stwaenis

A

. S
B D o

AB = AC [Given]
2 B= . C= g [Given]
And .~ ADB = ~ ADC[Each = g[°]
. AADB = A ADC[By RHS criterion of congruence]

— BD =DC

1
= BD=DC= —BC
¥

Since A ADB is a right triangle, right angled at D, by Pythagoras theorem, we have,

AB* = 4D* + BD"

-

3 -

. 1

= AB*= 4D+ _BC|

LS e

— AB* = JiD:+%EE:

-

= 4B* = J-i}_:}:-kﬂ%['.' BC = AB]
3, .

= Z 4B = AD-
4

= 348" = 44D
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17. Tick the correct answer and justify: In A ABC, AB = 51]@ cm, AC =12 cm and BC =6
cm. the angles A and B are respectively:

(A) 90" and 3()

(B) 90" and g()°

(©) 307 and g()°

(D) 60° and 9(

Ans. (C) In A ABC, we have, AB = 5145 cm, AC=12 cm and BC = 6 cm.
Now, 45% + BC?= (64f3] +(6)° =36x3+36=108+36=144= (AC)’

Thus, A ABC is a right triangle, right angled at B.

~ ZB= 90

12 cm

A E«.E cm B

Let D be the midpoint of AC. We know that the midpoint of the hypotenuse of a right triangle

is equidistant from the vertices.

AD=BD=CD

— CD=BD=6cm|["." CD

1

b | =
>
()

Also, BC =6 cm

.. In A BDC, we have, BD = CD = BC
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= A BDCis equilateral
= _ ACB = §iF
L ZA=180"—(£B + £C)=180"—(90° +60° | =30°

Thus, .© A= 3{ and B = g
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