
(iin (50)+(80) = 2500 + 6400 

=8900 * 10009 :(100) 10 
Therefore, given sides do not make a right angledr 

(iv) (12) + (5) = 144 + 25 = 169 = (13) 

Therefore, given sides 13 cm, 12 cm and 5 m 

right angled triangle. 

ttiangje 

make 

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

PM QMx MR. that 

First, show that AQMP-APMR and then use the thecrarn 
that the ratio of the areas of two Similar triangles is eGualt 

the square of the ratio of their corresponding sides 
ito 

Sol. According to given condition, we get the following gure. 

We know that, if a perpendicular is drawn from the vertex o 
the right angle of a right angled triangle to the hypotenuse 
then triangle on both sides of the perpendicular are similar to 
the whole triangle and to each other. 

AQMP APMR 

QM_ MP 
I:correspondingsides of similar 

triangles are proportional 

Now, 
PM MR 

EXERCISE 6.5 PM = QM x MR Hence proved. 
1 Sides of triangles are given below. Determine 

which of them are right angled triangles? In case 
of a right angled triangle, write the length of its 

hypotenuse. 

3 In the following figure, ABD is a 

triangle right angled at A and 
AC LBD. Show that 

() AB =BC BD () 7 cm, 24 cm and 25 cm 

(i) 3 cm, 8 cm and 6 cm 

(ii) 50 cm, 80 cm and 100 cm 

(i) AC = BC -DC 

(in) AD = BD CD B 

Sol. () We know that, if a perpendicular is drawn trom the (iv) 13 cm, 12 cm and 5 cm 

Use Pythagoras theorem, i.e. if the square of the hypotenuse 
is equal to the sum of the other two sides. Then, the given 

vertex of the right angle of a right angled triangle to the 
hypotenuse, then triangle on both sides of the 
perpendicular are similar to the whole triangle and t 
each other. triangle is a right angled triangle, otherwise not. 

AACB ADAB - ADCA So, 
Sol. () Here, (7) + (24) = 49 + 576= 625 = (25 From Eq. (i), we have 

CB 
AACB ADAB 

DB 

Therefore, given sides 7 cm, 24 cm and 25 cm make a 
right angled triangle. 

(in (3) + (6)* = 9+ 36 = 45 +64 
AB 

corresponding sides of similar triangles arc 
proportional 

Hence proved 

:8 64] 
Therefore, given sides do nor make a right angled 
triangle. AB= BC BD 



(i Do same as Q. 2. 

(i From Eq. (i). we have 
In AADB and AADC, 

AD AD common side] 
ADCA ADAB»4DC 

DB DA AB AC 

corresponding sides of similar 
triangles are proportional 

Hence proved. 
and 2ADB= LADC 
AADB s AADC 

sides of equilateral triangles) 

each 90° 
AD= BD-CD 

B 
by RHS congruency rule) 4 ABC is an isosceles triangle, right angled at C. 

Prove that AB = 2AC2 CBSE 2015, 14 
Then, BD = CD BC =a by CPCT] 

Sol. Given, an isosceles AABC, which makes right angle at C 
and AC BC. A 

In AADB, using Pythagoras theorem, we get 
AB = AD + BD 

(24= AD+4? 
4a AD+a AD =3a2 
AD 3a 

Hence, the altitude of AABC is 3a. 

By Pythagoras theorem, we have 

AB = AC2+ BC? 

= AC+ AC [:BC = AC, given] 

7 Prove that the sum of the squares of the sides of 
a rhombus is equal to the sum of the squares of 
its diagonals. CBSE 2015 

In a rhombus, all sides are equal and the diagonals bisect 

each other perpendicularly. Use this result and then apply 
Pythagoras theorem. 

AB2=2AC2 Hence proved. 

5 ABC is an isosceles triangle with AC BC. If 
AB 2AC, then prove that ABC is a right 
angled triangle. 

Sol. Suppose ABCD is a rhombus in which 

AB BC =CD = DA =a say 
Here, diagonals AC and BD are right angle bisectors of each 

Sol. Given, an isosceles AABC with AC = BC. 

other at O. 

In AAOB, LAOB = 90° 

OA=AC :OA- OC)...) 

B OB-BD and :OB = OD]...(i) 
In AABC, AC = BC Igiven).) 

Igiven) i) AB=2AC Using Pythagoras theorem, we get and 

Now, AC+ BC = AC + AC from Eq 0) 
2AC AB? from Eq. (i) 

AC+ BC2 = AB? 

Hence, by converse of Pythagoras theorem, AABC is a right 
angled triangle right angled at C. Hence proved. OA +OB = AB? 

6 ABC is an equilateral triangle of side 2a. Find 
each of its altitudes. BD=AB from Eqs. () and (i)) 

First, prove that altitude of an equilateral triangle bisects the 
opposite side and then use Pythagoras theorem in AADB or 
AADC, to find altitude. 

AC+BD =4AB? 

AB + BC2 + CD+ DA = AC? + BD2 

AB BC = CD = DA 
Sol. Given, an equilateral AABC having each side as 2a. 

Now, let AD L BC. Then, Hence proved. 



10 Aguy wire attached to a vertical pole of ht 18 8 In the given figure, O is a 
point in the interior ofa 
AABC, ODLBC OE LAC 
and OF L AB. 

m is 24 m long and has a stake. attached to t other end. How far from the base of thoe 
should the stake be driven so that the wire wil 

taut? 
I be 

Show that 
) OA+ B2+ OC2-oD2 8 

-OE2-OF2 
= AF2 +BD2+ CE 2 

Here, the vertical pole makes a right angle with ground 
alue. 

so use Pythagoras theorem to find the required valu 

Sol. Let AB be the vertical poleof 

height 18 m and guy wire BC of 

length 24 m. Let AC = x m be 

the distance of the stake from the 

base of the pole. 

In ABAC, using Pythagoras 
theorem, we get 

8 (i) AF2+BD2+ CE2= AE 2 + CD2+ BF2 

Sol. In AABC, from point O, join lines AN 
OA, OB and OC. 24 m 

18 m In right angled AOFA, using 
Pythagoras theorem, we get 

OA = OF + AF? 

OA-OF = AF ..0) 
Similarly, in AODB, 

OB OD = BD? 

AC+ AB = BC? 

*+(18) = (24)* 

C xm 

..(11) (: AC = x m, AB = 18 m and BC = 24 ml 

x= (24) - (18) = 576-324 = 252 

= 252 67 [taking positive square roo) 

and in AOEC, 
OC-OE = CE2 

On adding Egs. (i), (i) and (ii), we ger 
O4+OB + OC2 - OD? - OE? - OF? 

.ii) 

Hence, the distance of the stake from the base of 

pole is 67m. AF + BD + CE2 

(i) From part (i), 
OA+ OB+OC2- OD- OE- OF? 

11 An aeroplane leaves an airport and flies due 
North at a speed of 1000 km/h. At the same time 
another aeroplane leaves the same airport and 
flies due West at a speed of 1200 km/h. How far 

apart will be the two planes after 1h? 

AF + BD+ CE .iv) 

Similarly, we can prove that 
O4 +OB +OC - OD - OE - OF 

BF +CD + AE? 
From Eqs. (iv) and (v), 
AF + BD + CE = AE +CD + BF 

Sol. Let 0 be the position of 

airport. 
Hence proved. In 1h, the distance North 

9 Aladder 10 m long reaches a window 8 m above 
the ground. Find the distance of the foot of the 

ladder from.base of the wall. 

travelled by aeroplance 
when it flies due North at a 

8 
speed of 1000 km/h, West 

Sol. Let AB be the position of a window from the ground and 
BC be the ladder, then height of window, AB = 8 m 

and length of ladder, BC =10 m 

Let AC = x m be the distance of the 
foot of the ladder from the base of the 

OA =1000 x= 1500 km : distance = speed x time 
B 

In1h, the distance travelled by aeroplane when it flies due 

West at a speed of 1200 km/h, OB = 1200x= 1800 km 
wall. 10 m/ 8 m 

In ABAC, using Pythagoras theorem, (:: distance =speed x time) 
Since, North and West directions are perpendicular to each 

other. AC+AB = BC2 

+ (8) = 10) 

we get 

C xm A So, using Pythagoras theorem in right AAOB, we get 

AB = OB +OA* AB = (1800) +(1500 

AB = 3240000+2250000 =5490000 

AB 300v61 km [taking positive square root| 

AB =8m and BC=10 m] 

x=100-64= 36
x= 36 [taking positive square root] 

x = 6, i.e. AC =6m 
Hence, the distance berween two planes after 1;h B 

Hence, the distance of the foot of the ladder from base of 
the wall is 6 m. 30061 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. 

14 The perpendicular from A on 
side BC of a AABC intersects 
BC at D such that DB 3CD 
(see figure). 
Prove that B 

Sol. Let BC and AD be the nwo poles of height 11 m and 6 m, 

respectively. Again, let xm be the distance berween tops of 

the poles 
2AB2 2AC2 +BC2 CBSE 2012 

Sol. Given, DB = 3CD 

Now, BC BD +CD 
cm 3CD+CD = 4CD from Eq. ()1 

CDBC ..ü) 12 m 

11 m On substituting CD =BC in Eq. 6), we get 6 m 

pBBC ) 

A 12 m- B 
Then, CE = BC - AD=11-6 =5m 

AB =12 m 

Again, let distance berween the tops of rwo poles be 

In AADB, using Pythagoras theorem, we get 
AB DB+ AD 

In AADC, using Pythagoras theorem, we get 

AC2= CD+ AD 

AD = BE] 
iv) 

Also, 

DC = xm On subtracting Eq. (v) from Eq. (iv), we get 
In ADEC, using Pythagoras theorem, we ger 

DC = DE +CE2 

= 12 +5 =144 + 25 = 169 

x= y169= 13 [taking positive square roor) 

Hence, the distance berween the tops of the poles is 13m. 

AB- ac-D8- CD=ac)-ac 

Ifrom Eqs. (i) and (i)] 

AB- AC3 =BC BC? =BC 16 16 

2AB 2AC= BC 
13 D and E are points on the sides CA and CB 

respectively of AABC right angled at C. Prove 

that AE2+ BD2 = AB2 +DE2. 

2AB 2AC? + BC2 Hence proved. 

15 In an equilateral AABC, D is a point on side BC, 

Sol. Consider a right angled AACB, right B 

angled at C. D and E are rwo points on 

sides CA and CB. Join ED, BD and EA 

In right angled AACE, using Pythagoras 
theorem, we get 

such that BD= V3 BC. Prove that 9AD = 7AB 
CBSE 2014 

Sol. Draw an equilateral AABC. 

Given, D is a point on side BC, such that 

AE = CA+CE 
In right angled ABCD, using Pythagoras 
theorem, we get 

BD=1/3 BC 

Draw a line AE L BC. 
..) 

Since, AABC is an equilateral triangle. 
AB BC= CA = a 

A 

Isayl BD= BC+ CD 
In AECD, using Pythagoras theorem, we get 

CD+CE = = DE? 

and in AACB, using Pythagoras theorem, we get 

CA+CB = BA2 
On adding Eqs. ) and (i), we get 
AE+ BD = (CA + CE) + (BC2 + CD ) 

= (BC + CA)+ (CD + CE ) 

BA+DE 

..i) 

and BD= BC a lfrom Eq. ()] 
3 .Gi) 

Now, CD BC- BD

.iv) = BC BC [from Eq. ()] B D E 

-BC= 
AE 1 BC . BE= EC=a 

Ifrom Eqs. (ii) and (iv)] 

(since, in an cquilateral triangle, altitude AE 

is perpendicular bisector of BC] AE+ BD = AB2 + DE? Hence proved. 



Now, DE= BE - BD 

In AAED, using Pythagoras theorem, we get 

AD= AE + DE= AB? - BE + DE 

(since, in AAEB, AF = AB - BE] 

--G-)- 36 

AD?-(36-9+)a -23=AB 
36 

9AD= 7AB Hence proved. 

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. 
Sol. Let AABC be an cquilateral triangle of 

side a 
Draw AD L BC. Again, let AD = * is an 

altitude. 
Now, 

a/ 
BD = CD 

since, in an equilateral triangle, altitude 

AD is perpendicular bisector of BC] 

BC 
each side of an equilateral triangle is al 

In right angled AADB, using Pythagoras theorem, we get 

AB= AD + BD2 

a=+f= 4a = 4x+a2 A 

3a2= 4x2 
Thus, we have three times the square of one side (a) is cqual 
to four times the square of one of its altitudes. 

Hence proved. 

Tick the Correct Answer and Justify 

17 In AABC AB = 6/3 cm, AC = 12 cm and 

BC = 6cm. Then, ZB is 

(b) 60 
(d) 45 

Sol. () Given, AB = 6V3 cm, AC = 12 cm and BC =6 cm 

Now, AB + BC2=(6V3)* +6=36 x 3+36 =108+36 

= 144 = (12) = (AC¥ 

(a) 120 
(c) 90 

Thus, AABC is right angled at B. 
by the converse of Pythagoras theorem] 

LB = 90° 


