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EXERCISE 15.5 PAGE NO: 15.30

1. State Pythagoras theorem and its converse.

Solution:
The Pythagoras Theorem: 
In a right triangle, the square of the hypotenuse is always equal to the sum of the 
squares of the other two sides.
Converse of the Pythagoras Theorem: 
If the square of one side of a triangle is equal to the sum of the squares of the other two 
sides, then the triangle is a right triangle, with the angle opposite to the first side as 
right angle.

2. In right ABC, the lengths of the legs are given. Find the length of the hypotenuse
(i) a = 6 cm, b = 8 cm
(ii) a = 8 cm, b = 15 cm
(iii) a = 3 cm, b = 4 cm
(iv) a = 2 cm, b =1.5 cm

Solution:
(i) According to the Pythagoras theorem, we have
(Hypotenuse)2 = (Base)2 + (Height)2

Let c be hypotenuse and a and b be other two legs of right angled triangle 
Then we have
c2 = a2 + b2

c2 = 62 + 82

c2 = 36 + 64 = 100
c = 10 cm

(ii) According to the Pythagoras theorem, we have
(Hypotenuse)2 = (Base)2 + (Height)2

Let c be hypotenuse and a and b be other two legs of right angled triangle 
Then we have 
c2 = a2 + b2

c2 = 82 + 152

c2 = 64 + 225 = 289

. In right ABC, the lengths of the legs are given. Find the length of the hypotenuse
) a = 6 cmmmmmmmmm, bbbbb = 8 cm
i) a == 888 cm, b = 15 cm
ii) aaaaaa = 3 cm, b = 4 cm
v))) a = 2 ccccmm,,,,, b =1....55555 cmmmmmmmm

oluuuuuuuuutiion:
) Acccccccording to the Pythagorrrrrraaaas theorem, we have

Hypottttttteeenuse)2 = (Base)2 + (((HHHHHHHeight)2

et c be hhhhhyyyyyyyppppppppooootenuse aaaaaannnnndddddddd a and b be other two legs of right angled triangle 



RD Sharma Solutions for Class 7 Maths Chapter 15
Properties of Triangles

c = 17cm

(iii) According to the Pythagoras theorem, we have
(Hypotenuse)2 = (Base)2 + (Height)2

Let c be hypotenuse and a and b be other two legs of right angled triangle 
Then we have 
c2 = a2 + b2

c2 = 32 + 42

c2 = 9 + 16 = 25
c = 5 cm

(iv) According to the Pythagoras theorem, we have
(Hypotenuse)2 = (Base)2 + (Height)2

Let c be hypotenuse and a and b be other two legs of right angled triangle 
Then we have 
c2 = a2 + b2

c2 = 22 + 1.52

c2 = 4 + 2.25 = 6.25
c = 2.5 cm

3. The hypotenuse of a triangle is 2.5 cm. If one of the sides is 1.5 cm. find the length 
of the other side.

Solution:
Let c be hypotenuse and the other two sides be b and a
According to the Pythagoras theorem, we have
c2 = a2 + b2

2.52 = 1.52 + b2

b2

b = 2 cm
Hence, the length of the other side is 2 cm.

4. A ladder 3.7 m long is placed against a wall in such a way that the foot of the ladder 
is 1.2 m away from the wall. Find the height of the wall to which the ladder reaches.

Solution:

et c be hypotenuse and a and b be other two legs of right angled triangle 
hen we havvvvvveeeeeee 
2 = a2 +++ bbbbbbbbb222222

2 = 222222222 + 1.52

2 = 444444 + 2.25 = 6.25
= 2.555 ccccm

. Thhhhhhhheee hhyppoooteeennussseeeee oof a trianggggggggle is 2.5 cm. If one of the sides is 1.5 cm. find the length 
f theeeeeeee other side.

olution:
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Let the height of the ladder reaches to the wall be h.
According to the Pythagoras theorem, we have
(Hypotenuse)2 = (Base)2 + (Height)2

3.72 = 1.22 + h2

h2 = 13.69 1.44 = 12.25
h = 3.5 m
Hence, the height of the wall is 3.5 m.

5. If the sides of a triangle are 3 cm, 4 cm and 6 cm long, determine whether the 
triangle is right-angled triangle.

Solution:
In the given triangle, the largest side is 6 cm.
We know that in a right angled triangle, the sum of the squares of the smaller sides 
should be equal to the square of the largest side.
Therefore,
32 + 42 = 9 + 16 = 25
But, 62 = 36
32 + 42 = 25 which is not equal to 62

Hence, the given triangle is not a right angled triangle.

6. The sides of certain triangles are given below. Determine which of them are right 
triangles.
(i) a = 7 cm, b = 24 cm and c= 25 cm
(ii) a = 9 cm, b = 16 cm and c = 18 cm

Solution:
(i) We know that in a right angled triangle, the square of the largest side is equal to the 

= 13.69 1.44 = 12.25
= 3.5 m
encee,,,,, ttttthe height of the wwwaaaaall is 3.5 m.

. Ifffffffff the sides of a triaaaaaaannnnnnnnggggggleeeeeee aaaareeeeeeeee 3 ccmmmmmmmmmmm,,,,,,,, 444444444444 cccmmmmmmmmmm aaaaaaaaannnnnnnnnnddddddddd 6666666 ccmmmmmmm looonnnnngggggggggg, dddddddeeettttttteeeeerrrrrrrmmmmmmmmiiiiiiiinnnnnneeeeeeeee wwwwhheeeeeeeeettttttthhhhhhheeeeeeerrrrrr tttthhhe 
riaaaangggleeee iiiisssss rrrriiiiggggggghttttttt---annnnnngggggglleeeeeeedddd tttttrrrrriiaaannngllllle.

oluuuuuutttttion:
n thee gggggiven triangle, the laarrrrrrrggest side is 6 cm.

We knowwwww tttthhat in a rigggghhhttttt aaaaangled triangle, the sum of the squares of the smaller sides 
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sum of the squares of the smaller sides.
Here, the larger side is c, which is 25 cm.
c2 = 625
Given that, 
a2+ b2 = 72 + 242

= 49 + 576 
= 625 
= c2

Thus, the given triangle is a right triangle.

(ii) We know that in a right angled triangle, the square of the largest side is equal to the 
sum of the squares of the smaller sides.
Here, the larger side is c, which is 18 cm.
c2 = 324
Given that 
a2+ b2 = 92 + 162

= 81 + 256 
= 337 which is not equal to c2

Thus, the given triangle is not a right triangle.

7. Two poles of heights 6 m and 11 m stand on a plane ground. If the distance 
between their feet is 12 m. Find the distance between their tops.
(Hint: Find the hypotenuse of a right triangle having the sides (11 6) m = 5 m and 12 
m)

Solution:

Let the distance between the tops of the poles is the distance between points A and B.
We can see from the given figure that points A, B and C form a right triangle, with AB as 
the hypotenuse.

 324
iven that 

2+ b2 = 99999992222222 + 162

81 ++++++++++ 256 
333333337 which is not equuuuuuaaaaaallll tooooooo ccc2222

huuuuuuus, tthhhhhhe gggggiiiivvennnnnnn ttttttrrriiiiannnnnggggggggllleeeeee iiiisssssss nnnnnooooot aaaaaaa riigghhhhhhhhhhtttttttt tttttttttriiaaangggggggglllllllleeeeeeeee.

. Twwwwwwwwwwoo poolleees ooff hhhhheeeeeeiiiiigggghts 6 m aaaaaaaand 11 m stand on a plane ground. If the distance 
etwweeeeeeeen their feet is 12 m.. Find the distance between their tops.

Hint: FFFiiiiinnnnnnndd the hypotenuuuuuuusssssse of a right triangle having the sides (11 6) m = 5 m and 12 
m)
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By using the Pythagoras Theorem in ABC, we get
2 + 122 = AB2

AB2 = 25 + 144
AB2 = 169
AB = 13
Hence, the distance between the tops of the poles is 13 m.

8. A man goes 15 m due west and then 8 m due north. How far is he from the starting 
point?

Solution:

Given a man goes 15 m due west and then 8 m due north
Let O be the starting point and P be the final point.
Then OP becomes the hypotenuse in the triangle.
So by using the Pythagoras theorem, we can find the distance OP.
OP2 = 152 + 82

OP2 = 225 + 64
OP2 = 289
OP = 17
Hence, the required distance is 17 m.

9. The foot of a ladder is 6 m away from a wall and its top reaches a window 8 m 
above the ground. If the ladder is shifted in such a way that its foot is 8 m away from
the wall, to what height does its top reach?

Solution:

iveeeeeeeennn aa mmaan gggooeeesssss 111111555555 m due wwwwwwest and then 8 m ddue nortthhhh
et OOOOOOOO be the starting point aannnnnnd P be the final point.
hen OOOPPPPPPP becomes the hyyyyyyypppppppootenuse in the triangle.
o by using tttttthhhhhhheeeeeeee PPPyyyyyytttthhhhhhhaaaaaaggggggoras theorem, we can find the distance OP.
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Given Let the length of the ladder be L m.
By using the Pythagoras theorem, we can find the length of the ladder.
62 + 82 = L2

L2 = 36 + 64 =100
L = 10
Thus, the length of the ladder is 10 m.
When ladder is shifted, 

Let the height of the ladder after it is shifted be H m.
By using the Pythagoras theorem, we can find the height of the ladder after it is shifted.
82 + H2 = 102

H2 = 100 64 = 36
H = 6
Thus, the height of the ladder is 6 m.

10. A ladder 50 dm long when set against the wall of a house just reaches a window at 
a height of 48 dm. How far is the lower end of the ladder from the base of the wall?

Solution:

= 10
hus, thheeeeeee llllength of the llllaaaaaaaaaddddddder is 10 m.

Whennnnnnnnnn ladder is shifted, 
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Given that length of a ladder is 50dm
Let the distance of the lower end of the ladder from the wall be x dm.
By using the Pythagoras theorem, we get
x2 + 482 = 502

x2 = 502 2

= 2500 2304 
= 196
H = 14 dm
Hence, the distance of the lower end of the ladder from the wall is 14 dm.

11. The two legs of a right triangle are equal and the square of the hypotenuse is 50. 
Find the length of each leg.

Solution:
According to the Pythagoras theorem, we have
(Hypotenuse)2 = (Base)2 + (Height)2

Given that the two legs of a right triangle are equal and the square of the hypotenuse, 
which is 50
Let the length of each leg of the given triangle be x units.
Using the Pythagoras theorem, we get
x2 + x2 = (Hypotenuse)2

x2 + x2 = 50
2x2 = 50
x2 = 25
x = 5
Hence, the length of each leg is 5 units.

+ 48 = 50
2 = 502 2

2500 2304 
19666666666
 = 1114 dm
ennnnnceee, ttttthhhheeee ddddddiiiistttttttaaaaanncccceeee oooooooofff ttttthhhhhhhheee lllooooowwwwwwer eennnnnnddddddd ooooff thhhheeeeeeee lllllllllaaaaddddddddddddddddddeeeeeeeerrrrr  ffffffffrrrrooommmmmmm tttttthhhhhhhhee wwwwwwwwwaaaaaalllllll  iiiiiissssss 111111444444444 dddddddmmmmmmmmm.

1. TTTTTTTThhhe two legs offfff a right triiiiaaaangle are equal and the square of the hypotenuse is 50. 
ind ttttthhhhhhhe length of each leggggg.....

olution:
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12. Verity that the following numbers represent Pythagorean triplet:
(i) 12, 35, 37
(ii) 7, 24, 25
(iii) 27, 36, 45
(iv) 15, 36, 39

Solution:
(i) The condition for Pythagorean triplet is the square of the largest side is equal to the 
sum of the squares of the other two sides.
372 =1369
122 + 352 = 144 + 1225 = 1369
122 + 352 = 372

Yes, they represent a Pythagorean triplet.

(ii) The condition for Pythagorean triplet is the square of the largest side is equal to the 
sum of the squares of the other two sides.
252 = 625
72 + 242 = 49 + 576 = 625
72 + 242 = 252

Yes, they represent a Pythagorean triplet.

(iii) The condition for Pythagorean triplet is the square of the largest side is equal to the 
sum of the squares of the other two sides.
452 = 2025
272 + 362 = 729 + 1296 = 2025
272 + 362 = 452

Yes, they represent a Pythagorean triplet.

(iv) The condition for Pythagorean triplet is the square of the largest side is equal to the 
sum of the squares of the other two sides.
392 = 1521
152 + 362 = 225 + 1296 = 1521
152 + 362 = 392

Yes, they represent a Pythagorean triplet.

13. In ABC, ABC = 100°, BAC = 35° and BD AC meets side AC in D. If BD = 2 cm, 
find C, and length DC.

i) The condddiiiittttttiiiiooooooonnnn ffffffooooooorrrrrr PPPyyyythagorean triplet is the square of the largest side is equal to the 
um of tttttthhhhhhhhhe squares of thhheeeeeee other two sides.
52 = 666666625
2 +++++ 242 = 49 + 576 = 6666662222555555
2 ++++++++ 222244222222 = 2222225555555522222

essssss,,,, ttheey reeeprrressssssennnnttttt aaa Pythagorrrrrrrrean triplet.

ii) TTThhhhhhhhe condition for Pythaggggggggggorean triplet is the square of the largest side is equal to the
um of tttttthhhhhhhe squares of thhheeeeeee other two sides.
52 = 2025
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Solution:

We know that the sum of all angles of a triangle is 180o

Therefore, for the given ABC, we can say that:
ABC + BAC + ACB = 180o

100o + 35o + ACB = 180o

ACB = 180o 135o

ACB = 45o

C = 45o

On applying same steps for the BCD, we get
BCD + BDC + CBD = 180o

45o + 90o + CBD = 180o ( ACB = BCD and BD is perpendicular to AC)
CBD = 180o 135o

CBD = 45o

We know that the sides opposite to equal angles have equal length.
Thus, BD = DC
DC = 2 cm

14. In a ABC, AD is the altitude from A such that AD = 12 cm. BD = 9 cm and DC = 16 
cm. Examine if ABC is right angled at A.

Solution:

Consider ADC,
ADC = 90o (AD is an altitude on BC)

C = 45o

On applyyyyiiinnnnggg same stepppsss fffor the BCD, we get
BCD ++++ BDC + CBD = 18880000o

5o +++ 90o + CBD = 180o ( ACCCCB == BCDDDDDDDDD aaaaaannnnnd BBBBBBDDDDD iiiisss ppppeerpppeennndddiiiicccullaaarrr too AAACCC)
CBBBDDD = 11118880o 1355555o

CBBDDD ====== 44444445ooo

We knnoooww thhhatt ttthhhhhhhhhe sssidddddddddes opposssite to equallll aaangleeeesssss hhhhhhaaaaaavvvvve eeeeeeqqqqqquuuuuaaaaaalllll llllleeeeeennnnngtttthhhhhh.
husss,,, BD = DC

DC = 222 cccm
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Using the Pythagoras theorem, we get
122 + 162 = AC2

AC2 = 144 + 256 
= 400
AC = 20 cm
Again consider ADB,

ADB = 90o (AD is an altitude on BC)
Using the Pythagoras theorem, we get
122 + 92 = AB2

AB2 = 144 + 81 = 225
AB = 15 cm
Consider ABC,
BC2 = 252 = 625
AB2 + AC2 = 152 + 202 = 625
AB2 + AC2 = BC2

Because it satisfies the Pythagoras theorem, therefore ABC is right angled at A.

15. Draw a triangle ABC, with AC = 4 cm, BC = 3 cm and C = 105o. Measure AB. Is 
(AB)2 = (AC)2 + (BC)2? If not which one of the following is true: 
(AB)2 > (AC)2 + (BC)2 or (AB)2 < (AC)2 + (BC)2?

Solution:

Draw ABC as shown in the figure with following steps.
Draw a line BC = 3 cm.
At point C, draw a line at 105o angle with BC.
Take an arc of 4 cm from point C, which will cut the line at point A.
Now, join AB, which will be approximately 5.5 cm.
AC2 + BC2 = 42 + 32

= 9 + 16 

B  AC  15  20  625
B2 + AC2 = BBBCCC2

ecauseeee iiit satisfies the PPPyyyytttthagoras theorem, therefore ABC is right angled at A.

5. DDDDraw a triangle ABBBBBBCCCCCCC,,,,,, wwwwwwwwwiiittthhhh ACCC ====== 4444 cccccccccmmmmmmmm, BBBBBBBBBBCCCCC ======== 3333 cccmmmm annnnddd CCC ==== 11100005555ooo... MMMMeeaasssuuurrrreeee AAAABB.. Is 
ABBBB)2 = ((((((((AAAAAAAACCCCCC)))))))))2222222 ++++++ ((BBBBBBBBCCCCCCCC)))))))))222222???????? IIIIfffffffffff nnnnnnnnooooooottttt wwwwwhhhhich ooooooooonnnnneeeeeeee ooof tttttttthhhhhhhheeeeeeee fffooolllllooowwwwinnngggg iiisss tttrrruuuueee:::: 
ABBBB)2 > (AAAC))2 ++ (((((((BCCCCCCC)))))222 ooooooor (AB)22 < (AC)2 + (BC)))))))))22222222??????????

olutttiiiiooon:
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= 25
AB2 = 5.52 = 30.25
AB2 is not equal to AC2+ BC2

Therefore we have
AB2 > AC2 + BC2

16. Draw a triangle ABC, with AC = 4 cm, BC = 3 cm and C = 80°. Measure AB. Is 
(AB)2 = (AC)2 + (BC)2?  If not which one of the following is true: 
(AB)2 > (AC)2 + (BC)2 or (AB)2 < (AC)2 + (BC)2?

Solution:

Draw ABC as shown in the figure with following steps.
Draw a line BC = 3 cm.
At point C, draw a line at 80° angle with BC.
Take an arc of 4 cm from point C, which will cut the line at point A.
Now, join AB, it will be approximately 4.5 cm.
AC2 + BC2 = 42 + 32

= 9 +16 
= 25
AB2 = (4.5)2

= 20.25
AB2 not equal to AC2 + BC2

Therefore here AB2 < AC2 + BC2

Drawwwwwww ABC as shown in the fffffffigure with following steps.
Draw aaaaa lline BC = 3 cm.

t point CCCCC, dddddddrrrrrrraaaaw a linnnnnnneeeeeee aaaat 80° angle with BC.


