Chapter 11

Triangles and its Properties

Exercise 11.1

Question 1.
In the adjoining figure:

Q R

(i) Name the vertex opposite to side PQ.
(ii) Name the side opposite vertex Q.
(iii) Name the angle opposite to side QR.
(iv) Name the side opposite to ZR.
Solution:

In the given figure,

(i} Vertex opposite to side PQ is R.

(i) The side opposite to the vertex Q is PR.
(iii) Angle opposite to the side QR is 2R,
(iv) the side opposite to £R is PQ.

Question 2.

Look at the figures given below and classify each of the triangles according to its (a) sides
(b) angles

(You may judge the nature of the angle by observation):
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Solution:

(1} Two sides are equal. So 1115 an isosceles riangle.

(ii) Three sides are unequal and one angle is 907,

so itis a right-angled triangle end also it is a scalene triangle also.
[ill} Three sides are equal. So, it1s an equilateral triangle.

[iv) Two sides are equal. 5o, it i2 an isosceles triangle.

It's one angle is cbtuse, therefore it obtuse angled triangle also.
[v] Three sides are not equal. So, it s a scalens triangle.

It's one angle is cbtuse. So, it 15 an obtuse angled triangle also.
(vi) Its two sides are equal and one angle is a right angle.

Soitis a right-angled isosceles triangle.

Question 3.
In the given APQR, if D is the mid-point of QR”, then
() PMis .......



-
Q M D R

Solution:

If the given figure, in APQR
D is mid-point of @R, then
(1} PM is an altitude.

(il) PQ is the median.

No, QM £ MR

Question 4.

Will an altitude always lie in the interior of a triangle? If no, draw a rough sketch to show
such a case.

Solution:

No, It is not necessary, it may lie outside the triangle also.
Here is given a rough sketch of the case AD is the altitude of AABC.
Draw from A to the side CB (produced).

A

-
D B C

Question 5.
Can you think of a triangle in which two altitudes of the triangle is its sides? If yes, draw a
rough sketch to show such a case.



Solution:
Yes, it is a2 right-angled triangle.
Here, AB L BC and BC L AB
A

—
B C

Question 6.
Draw rough sketches for the following:
(i) In AABC, BE is a median of the triangle.
(ii) In APQR, PQ and PR are altitudes of the triangle.
(iii) In AXYZ, YL is an altitude in the exterior of the triangle.
Solution:

(i} In AABC, BE Is the median of the triangle.

E is the mid-point of AC. 5o, BE is the median.

A

B C
(ii) In APQR, PQ and PR are the altitudes of the triangle.
In APQR, 2P = 90°
5o, PO and PR are the altitudes.
P




(1) In AXYZ, YL is the altitude in the exterior of the
triangle YL is altitude on ZX (produced).
L

,
ey

Question 7.

Take an equilateral triangle and draw its medians and altitudes and check that the medians
and altitudes are the same.

Solution:

AABC Is an equilateral triangle.

AD, BE and CF are altitudes of the triangle.

The altitudes of an equilateral triangle

divide the sides into two equal parts.

50, altitudes are alzo the medians of the triangle.
A




Exercise 11.2

Question 1.
Find the value of the unknown exterior angle x in each of the following diagrams:

50 i
) 50
'I o
65 55°  40° 50°
q

@) (i) (iii)

Solution:
We know that the exterior angle of a triangle
I equal to the sum of its intericr opposite angles.

Therefore,
(i} Ext. £x =45+ 65°=110°
A
45°
¥ 65°
D B C

(i) Ext. £x = 55" + 407 = 95°
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(i} Ext. 2x = 50% + 50° = 100°
A

50°

C
x\\
D
Question 2.

Find the value of the unknown interior angle x in each of the following diagrams:

50°

=

50°

80°

x 115° 7 h

() (i) (ii)

Solution:

We know that the exterior angle of a triangle

Is equal to the sum of its interior opposite angles.

Therefore,

(i} In the given triangle,

Ext. £115% = x + 50°

=x=115"-50° =65°

=X = 65°



50°

x 115°
B C D

(i) In given triangle,
Ext. »80° =30° +x

=x=80"-30°=230°

= x=30°
D
A
80°
30° X
B C

(i} In given triangle,
Ext. £70° =x+ 36°
=x=70°"-36°"=34°
=% =234°

A

D

Question 3.
Find the value of x in each of the following diagrams:



105° Ix

60° 507

(1) (i) (iif)
Solution:
We know that the exterior angle of a triangle
15 equal to the sum of its interior opposite angles.
Therefore,
(1} In & given triangle,
Ext. £105° =2x + x

= 3% = 1057
=x=235"
¥ =357
A
2x
A 105°
B C D

(i) In given triangle,
Ext. £125° = 2% + 3x
= ox =125°

=¥ =25

X=25°



B C

(iii) In given triangle,

LA+ 2B+ £C=180°

(Sum of angles of a triangle)
=x+60° + 50° =180°
=x+110°=180°
=x="180°-110°=70°
x=70°

A

B C

Question 4.
Find the value of unknown x in each of the following:

110° 120°

H
v
]

(i) (iif)

Solution:



(I} In given triangle = Let AABC
28+ 2B+ 2C=180°
=50 +x+x=180°
= 2% =180° - 50° =130°
Hence, x = 65°

A

50°

B C

(i) In the given figure,

Let the name of A be ABC
£MBC + £ABE =180°

= +ABC + 110° =180°

= +ABC=180°-110°=70°
Similarly,

£ACB + £ACD = 180°

= +ACB+120°=180°

= +ACB =180° - 120° = 60°
Now in AABC

£BAC + £ABC + £ACB =180°
= x+70° + 60° = 180°
=x+130° =180°

= x=180° — 130° = 50°

= =50°



110° 120°

4
E B c D

(ili} Let the given triangle be named as AABC,
where .C = 90°

In AABC,

£A+ 2B+ £C = 180" (Sum of angles of a triangle)
= 2% +x+90° =180°

= 3x = 180° - 90° = 90°

=% = 30°
A
2x
o C
B C
Question 5.

Find the values of x and y in each of the following diagrams:

120°

N
(1) (i) (if)




Solution:
We know that an exterior angle of a triangle

Is equal to the sum of its interior opposite angle.
Therefore,

(I} Let the A's name = AABC

In AABC

Ext. £ACD = 2£A+ £B

120° =x + 50°

= x=120° - 50° = 70°

But £ACD + £ABC = 180" (Linear pair)

120" +y = 180°

=y ="180°-120° =60°

x=70%y=00°
A
X
120°
50° y
B c D

(ii) In the given figure,

£ACB = £DCE (Vertically opposite angles)
X =60°

But £A+ 2B + £ACB =180°

(Sum of angles of a triangle)
=y+40°+x=180°

=y +40° + 60° = 180°

=y +100° =180

=y =180° - 100° = 80°

Hence, x = 60°, y = 80°



40° X

(11} In the given figure,

£BAC = £EAF (Vertically opposite angles)

y =90°

In AABC,

£A+ 2B+ £C = 180" (Sum of angles of a triangle)
=y+x+x=180°

=90° + 2x =180°

= 2% =180° -90° =90°

= x=45°

Hence, x = 45°

Question 6.
Find the values of x and y in each of the following diagrams:

X

50°

36° x 70°

O] (i) (i)



Solution:
(i) In the given figure,
In AABC,
X =y (Vertically opposite angles)
Similarly,
£BAC =y, £ABC =y 2BCA =y
But #BAC + £ABC + 2BCA = 180°
(Angles of a triangle)
=y+y+y=180°

= 3y = 180°
=Y =60°
x=060°%y=060°
K E
X
A
y

F D

x>/B C\Qc

G H
(i) In AABC,

£ABC + £ABD =180°
=¥+ 125" =180°
= x =180 125°=55°
and Ext. £ZABD =x +vy
= 125" =55 +vy

=y =125 -55"=70°
X =55 y=70°



D B C
Ext. £ABD = £A+£B=50"+70°=120°
But £ABC + £ABD = 180° (Linear pair)
= X+ £ABD = 180°

=X+ 120°=180°
=x=180°-120° =60°
But in AABD

Ext. £ABC = £D + £DAB
=x=y+30°

= 60° =y +30°
=y =60° - 30° = 30°
X = 60°,y = 30°

Question 7.
In the adjoining figure, find the size of each lettered angle.

143°

80° 52°




Solution:
In the given figure,

A
D
E
143°
80° 52°
B c
In AABC

£A+ 2B+ £C = 180" (Sum of angles of a triangle)
= x +80°+52° =180°
=x+132°=180°

= x=180° - 132° = 48°

£DEC + £DEA = 1807 (Linear pair)
= 143°+z=180°
=7=180°-143°=37°

MNow in AADE

Ext. £DEC = £A + £ADE

= 143" =x+y

= 143° =48 +vy

=y =143 - 48" =95°
Xx=48°y=095"z=37°

Question 8.
One of the angles of a triangle measures 80° and the other two angles are equal. Find the
measure of each of the equal angles.



Solution:
One angle of an AABC = 80°

Let £ A = 207 and the other two angles are equal

B C

LletsB=2C=x

In AABC,

LA+ £B + 2C =180° (Sum of angles of a triangle)
= 80" +x +x=180°

= 2% =180° - 80° = 100°

= x = 50°

A =80°, £8=50° C = 50°

Question 9.

If one angle of a triangle is 60° and the other two angles are in the ratio 2 : 3, find these
angles.

Solution:

One angle of a triangle = 60°

Other two angles areintheratio 2 - 3

Sum of other two angles = 180° - 60° = 120°
Let one of other two angles = 2x

Then third angle = 3x

2x+ 3x=120°

= 5% =120°

=>x=24



Other two angles are 2x = 2 x 24 = 45°
and 3x=3=x24=72°
Other two angles of the triangle are 458°, 72°

Question 10.

If the angles of a triangle are in the ratio 1: 2 : 3, find the angles. Classify the triangle in two
different ways.

Solution:

Sum of angles of a triangle = 180°
Ratiointhe angles of atriangle=1:2:3
Let first angle =

Second angle = 2x

Third angle = 3x

X+ 2%+ 3x=180°

= 6% = 180°

=x=230°

~ First angle = 30°

Second angle = 30° x 2 = 60°

and third angle = 30° x 3 = 90°

~ One angles is 90°

~ Itis aright angled triangle

+ Sides an different

~ Itis a scalene triangle.

Question 11.

Can a triangle have three angles whose measures are
(i) 65°, 74°, 39°?

(ii) 13 right angle, 1 right angle, 60°?



Solution:
We know that sum of angles of a triangle = 180°

(i) Angles are 65°, 747, 39°

Sum of angles = 65° +74° + 39° = 178°
178° #180°

There three angles can not be of triangle
(ii) 3 right angle = 7 x 90° = 30°

1 right angle = 20°

Third angle = 60°

Sum of angles = 30° +90° + 60° = 180°
These angles are of a triangle.



Exercise 11.3

Question 1.
Find the value of x in each of the following figures:

36°

x
x
At V

50°

(#) (i) (iii)
Solution:
(1} In AABC,
AB=AC
28 = 20 (Angles opposite to equal sides)
x =50°
C

502

(i) In AABC,

AB=AC

28 = 20 (Angles opposite to equal sides)
sB=20C=x

and Ext. £BAD = 2B+ 20 =x+x

110° = 2B+ £C

110° =x+ x=2x

X =95°


https://www.learninsta.com/ml-aggarwal-class-7-solutions-for-icse-maths-chapter-11-ex-11-3/

1oe\C

B C

(ili} In the given figure,

CA=CB

LA =2ABC =x

£EBD = 36°

£ABC = £EBD = 36° (Vertically opposite angles)
X =36°

Question 2.
Find the value of x in each of the following figures:

50°

(7) (if) (#ii)

Solution:



() In AABC,

AC =BC, £C=40°

A = £B (Angles opposite to equal sides)
tA=rB=x

But A+ B+ C =180° (Angles of a triangle)
=X +x+40°=180°

= 2% =180° - 40° = 140°

=x=70°

x=70°

B
(ii) In AABC,
B =45°
AC=BC
LA =B =45
But A+ 2B+ £C = 180°
= 45° + 45° + x* = 180°
= % +90°= 180°
= =180° - 90° = 90°
x = 90°

A




(i) In the given figure, EF || BC
In AABC, Ext. £DAF = 50°

AB =BC

th=2C=x

EF || BC

£DAF = £ABC = 50°

Now in AABC

£BAC + £ABC + £BCA =180°
=x+50°+x=180°

= 2% =180° - 50° =130°

= x=65°

X =65

/D

50°

E A >F
X

Question 3.
Find the values of x and y in each of the following figures:

y 120° y 115°

48°

() (if)

(dii)



Solution:
(i) In the given figure of AABC
AB = AC
£ABC =2ACB =y
But, Ext. £ACD + £ACB = 120° (Linear pair)
£ACB =180° -120° =60°
y = 60°
Now in AABC,
£h+ 2B + £ACB = 180° (Angles of a triangle)
=xX+y+y=180°
= x+60° + 60° = 180°
=x+120°=180°
=x=180°-120° = 60°
Here, x =60° v =60°
A

X

120°

(ii) Here, A = 2ACB

£ACB = ¥ (~ angles opposite to equal sides)
=x+115"=180°

=x=180°"-115" =65

£ACB = £A=65°




Now, £A + 2B + £ACB = 180" (Sum of s of 3 A)
65" + 65° + 2y = 180°
130° + 2y =180°
2y =180° - 130° = 50°
(iii) In AABC,
A

ITO

B C . D

£ABC = £ACB (£s opposite 1o equal sides)
LABC =x=2ACE

Now, In AABC

48" +x +x = 180" (Sum of s of a A)

= 2% =180° — 48°

= 2% =132°

= x=66°

In AACD,

£CAD = £CDA (£5 opposite to equal sides)
£CAD=y=,CDA

Now, x + £ACD = 180° (Linear pair £s)

66° + £ACD =180°
£ACD=180°-66"=114"

MNow, in AACD

y+y+114°=180° (Sum of £sof a A)

= 2y + 114° = 180"

= 2y =180° - 114"

= 2y = 66°

=y =33

Hence, x = 66% andy = 33°



Question 4.
Calculate the size of each lettered angle in the following figures:

) (i)

35°

Solution:
(i} In AABC,
AC = BC (Given)
£ABC = £BAC (£s opposite to equal sides)
£ABC = 32°
=x=32°

Now,y =32+ 32° = 64°

(~ Exterior angle = Sum of two opposite interior £3)
In ABCD,

BC=BD

£BDC = £BCD (£s opposite to equal sides)
£BDC =y =£BCD

£BDC =64° = £.BCD

Now, z + 64° + 64° = 180° (Sum of £s of a A)
=7+ 128°=180°

=7 ="180°-128°=52°

Hence, x = 32%, y=64°, 7z =52°



(iii) In AABC,

AC = BC (Given)

£ABC = £BAC (£3 opposite to equal sides)
£ABC = 35" = £BAC

A
X

35°
B

¥ c D

Now, 2ACD = £ABC + £BAC (Extericr angle = Sum)
=35°+35° =70°.

In AACD,

AC = AD (Given)

£ADC = £ACD (43 opposite to equal sides)

£ADC =707

Mow, £x = £ABD + £ADB

(Exterior angle = Sum of two opposite interior £s)
=35°+70°=105°

Hence, £x = 105°

Question 5.

If the angles of a triangle are in the ratio 1 : 2 : 1, find all the angles of the triangle. Classify
the triangle in two different ways.

Solution:

Ratio inthe angles of atriangleare 1:2: 1
Sum of angles of a triangle = 180°

Let first angle = x

Then second = 2x

and third angle

X+ 2% +x=180°

= 4x = 180°

=% =45°



Angles are 45°, 45° x 2 =90° and 45°
Two angles are equal

Their opposite sides are also equal
ITi= anizosceles triangle

It's one angle is 90°

It i5 aright-angled triangle.

Question 6.

In an isosceles triangle, a base angle is four times its vertical angle. Find all the angles of the
triangle.
Solution:

In an isosceles triangle ABC, AB = AC

A
X X
B C
Base angles are equal
Let2B=2C=x
LA==
T4
i - 4x+4x+x
Cx+x+ T =180°= ———— =180°
4 4
9x 4
= — =180°=x=180°x — =80°
4 9
x 80°
Vertical angle = ri 20°

Angles of the triangle will be 80°, 80°, 20°



Exercise 11.4

Question 1.

[s it possible to have a triangle with the following sides?
(i)2cm,3cm,5cm

(ii) 2.5 cm, 4.5 cm, 8 cm

(iii) 10.2 cm, 5.8 cm, 4.5 cm

(iv) 3.4 cm, 4.7 cm, 6.2 cm

Solution:

(i}2cm,3cm, 5cm

We know that in a triangle,

the sum of any two sides is greater than its third side.
Now, 2 cm, 3 cm, 5 cm

It i not possible to draw the a triangle.

(i) 25cm, 45¢cm, 8cm

259+45cm=7cm<8cm

Itis also not possible to draw the triangle.

() 10.2cm, 5.8cm, 4.5cm
58+45=103=102cm

It is possible to draw the triangle.

(iv)3.4cm, 4.7 cm, 6.2cm
34+47=81=62cm
It is possible to draw the triangle.

Question 2.

If the lengths of two sides of a triangle are 7 cm and 10 cm, then what can be the length of
the third side?

Solution:
Length of two sides of a triangle is 7 cm and 10 cm.
In order to draw a triangle,
the third side must be less than the sum of these two sides in
Jem+102ecm=172cm
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Question 3.
We know that in a triangle, the sum of lengths of any two sides is greater than the length of
the third side. Is the sum of any angles of a triangle also greater than the third angle? If no,
draw a rough sketch to show such a case.
Solution:

In a triangle, the sum of any two sides must be

greater than its third side but in case of its angles.

It is not necessary that the sum of any two angles be

more than its third angle.

Such as in this triangle sum of any two angles is less than its third angle.

Such as 30° + 20° = 50° < 130°




Exercise 11.5

Question 1.

PQR is a triangle, right-angled at P. If PQ = 10 cm and PR = 24 cm, find QR.
Solution:

In APOR, £P =490°
PQ=10cm, PE =24 cm

Q

10 em

-
P 24 cm R

Using Pythagoras Theorem,
QR =PQ“+PRZ=10%+242=100+ 576 =676 = (26)*
QR =26 cm

Question 2.

ABC is a triangle, right-angled at C. If AB = 25 cm and AC = 7 cm, find BC.
Solution:

In AABC, £C=90°

5

wo /.

[
B C

AB=25cmand AC=7cm
AB? = AC? + BC?

= (25)% = (7)* + BC*

= 625 = 49 + BC?

= BC?=625- 49 = 576 = (24)?
=BC=24cm
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Question 3.
Find the value of x in each of the following figures. All measurements are in centimeters.

29

21

L3

-

w
B

i
"
L

(i (i) {#if)
Solution:
(i} In AABC, £C =90°
AB=29 BC=21,AC=x
AB? = AC? + BC? (Using Pythagoras theorem)
= (29)7 = (21 +x°
= 841 =441+ x?
= x? = 841 - 441 = 400 = (20)%
x=20
A

29 C

21




(i) In AABC, AD 1L BC

AB =37 AC=37

In right AABD

ABZ = AD? + BD? (Pythagoras Theorem)
= (37)%=(12)* +BD?

= 1369 = 144 + BD?

= BD?=1369 - 144

= BD? = 1225 = (35)°

= BD =35cm

But AD bisects BC at D

BC=2xBD
=x=2=x35=70cm
A
37 37
12
B D C
€ X =

(iii} In right AABE, £B = 90°
A

E

A F

x

W

AE? = ABZ + BEZ (Pythagoras Theorem)
= (13)4=12% + BE?

= 169 = 144 + BE?

= BE2=169 - 144 = 25 = (5)?
=BE=5cm



Similarly in right ACDE, £D =90°
CE®=CD*+ED?

= 10%=6%+ED?

= 100 = 36 + ED?

= ED?=100 - 36 = 64 = (8)?
=ED=8cm
Now,BD=x=BE+ED=5+8=13cm

Question 4.

Which of the following can be the sides of a right-angled triangle?
(i)4cm,5cm, 7 cm

(ii) 1.5cm, 2 cm, 2.5 cm

(iii) 7 cm, 5.6 cm, 4.2 cm

Solution:

(I} Sides are: 4 cm, 5cm, 7 cm

(Longest side)? = (7)% = 49

Sum of squares of other two sides

= 4%+ 57

=16+25

=4

49 £ 41

These are not the sides of the right triangle.
(i) Sides are: 1.5¢cm, 2 cm, 2.5 ¢cm
(Longest side)? = (2.5)2 = 6.25

Sum of the squares of the other two sides
=1.5%+2°

=225+4

=6.25

6.25=625

There are the sides of a2 right triangle

and right angle is opposite to the side 2.5 cm



(i) Sides are: 7 cm, 2.6 cm, 4.2 cm
(Longest side)? = 72 = 49

Sum of the squares of the other two sides
= (5.6)2 + (4.2)2

=3136+1764

=49

49 =49

These are the sides of a right triangle
Right angle is opposite to the side 5.6 cm

Question 5.

A 15 m long ladder reaches a window 12 m high from the ground on placing it against a
wall. How far is the foot of the ladder from the wall?

Solution:

Let length of ladder AE=15m
and height of wind AC=12m
A

5
wzl

B C

BC is the distance from wall to the foot of ladder

In right AABC, £C =90°

AB? = AC? + BC? (Pythagoras Theorem)

= (1517 =122+ BC*

= 225= 144+ BC?

= BC?=225-144=81=(9)°

=BC=9m

Distance of the foot of the ladder and the wall = 9 m



Question 6.

Find the area and the perimeter of the rectangle whose length is 15 cm and the length of
one diagonal is 17 cm.
Solution:

Length of a rectangle =T15¢cm
and length of its one diagonal = 17 cm

D C
&
N
.
A 15 cm B

In right AABC

AC? = AB? + BC? (Pythagoras Theorem)
= 17%=15%+BC?

= 280 = 225 + BC?

= BC?=289-225=64=(8)%
Breadth=8cm

Area = Length x Breadth = 15x 8 = 120 cm?
and perimeter = 2(Length + Breadth)
=2(15+8)

=2x23

=456 cm

Question 7.
If the diagonals of a rhombus measure 10 cm and 24 cm, find its perimeter.



Solution:

Length of diagonals of a rhombus are 10 cm and 24 cm

D C

A B

The diagonals of a rhombus bisect each other at right angles.
O is the mid-point of AC and BD

A0=0C=%=12cm

andBO=0D=7=5cm

Now in right AAOB

AB? = AO? + BO? (Pythagoras Theorem)

= AB%=12%+5°

= AB® =144+ 25=169 = (13)
=AB=13cm

Perimeter of rhombus =4 x Side=4x 13 =52 cm

Question 8.

The side of a rhombus is 5 cm. If the length of one diagonal of the rhombus is 8 cm, then
find the length of the other diagonal.

Solution:

Side of a rhombus = 5¢cm
Length of ane diagonal (AC) =8 cm
D C

&5

B
0




The diagonal of a rhombus bisect
each other at right angles.
AD=0C=4cm,BO=0D

In right AADB,

AB? = AO% + BO?

5% =42+ B0°

25 =16+ BO*
BO2=25-16=9=(3)
BO=3cm

and diagonalBD=2x3=6cm



Objective Type Questions

Question 1.

Fill in the blanks:

(i) A triangle has at least ............ acute angles.

(ii) A triangle cannot have more than ......... right angle.

(iii) A triangle cannot have more than ............ obtuse angle.

(iv) In every triangle, the sum of (interior) angles of a triangle = ........... right angles.
(v) In every triangle, an exterior angle + adjacent interior angle = ............ degrees.
(vi) In every triangle, an exterior angle = sum of the ........ interior opposite angles.

(vii) In a right-angled triangle, if one of the acute angles measures 25° then the measure of
the other acute angle is ............
Solution:

(I} Atriangle has at least two acute angles.

(i) A triangle cannot have more than one right angle.

(i} A triangle cannot have more than one obtuse angle.

(iv) In every triangle, the sum of (interior) angles of a triangle = two right angles.
(v} In every triangle, an exterior angle + adjacent interior angle = 180° degrees.
(vi) In every triangle, an exterior angle = sum of the two interior opposite angles.
(vii) In a right-angled triangle, if one of the acute angles measures 25°

then the measure of the other acute angle s 65°.

Question 2.

State whether the following statements are true (T) or false (F):

(i) A triangle can have all three angles with a measure greater than 60°.

(ii) A triangle can have all three angles with a measure of less than 60°.

(iii) If an exterior angle of a triangle is a right angle, then each of its interior opposite
angles is acute.

(iv) In a right-angled triangle, the sum of two acute angles is 90°.

(v) If all the three sides of a triangle are equal, then it is called a scalene triangle.

(vi) Every equilateral triangle is an isosceles triangle.

(vii) Every isosceles triangle must be an equilateral triangle.

(viii) Each acute angle of an isosceles right-angled triangle measures 60°.

(ix) A median of a triangle always lies inside the triangle.

(x) An altitude of a triangle always lies outside the triangle.

(xii) In a triangle, the sum of squares of two sides is equal to the square of the third side.
Solution:
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(I} A triangle can have all three angles with @ measure greater than 60°. (False)
Correct:

The sum of three angles = 180°

(i) A triangle can have all three angles with a measure of less than 60°. (False)
Correct:

The sum of three angles = 180°

(iii} If an exterior angle of a triangle is a right angle,

then each of its interior opposite angles is acute. (True)

(iv) In a right-angled triangle, the sum of two acute angles is 90°. (True)

(v) If all the three sides of a triangle are equal,

then it Is called a scalene triangle. (False)

Correct:

It 15 an equilateral triangle.

(vi) Every equilateral triangle is an izosceles triangle. (True)

(vii) Every isosceles triangle must be an equilateral triangle. (False)

Correct:

Anisosceles triangle has any two sides equal

but an eguilateral triangle has three sides equal.

(viii) Each acute angle of an isosceles right-angled triangle measures 60°. (False)
Correct:

Each acute angle will be of 457, not 60°.

(ix) A median of a triangle always lies inside the triangle. (True)

(x) An altitude of a triangle always lies outside the triangle. (False)

Correct:

Mot always, but in some casas only.

(xii) In a triangle, the sum of squares of two sides is

equal to the square of the third side. (False)

Correct:

Only inright triangle, the sum of squares on two sides s

egual to the sguare on the hypotenuse.

Multiple Choice Questions



Choose the correct answer from the given four options (3 to 17):
Question 3.

A triangle formed by the sides of lengths 4.5 cm, 6 cm, and 4.5 cm is
(a) scalene

(b) isosceles

(¢) equilateral

(d) none of these

Solution:

A triangle formed by the sides of lengths
4.5¢cm, 6 cm, and 4.5 cm is isosceles. (b)

Question 4.

The number of medians in a triangle is
@1

(b) 2

()3

(d) 4

Solution:

The number of medians in a triangle is 3. (¢)

Question 5.

An exterior angle of a triangle is 125°. If one of the two interior opposite angles is 55° then
the other interior opposite angle is

(a) 70°

(b) 55°

(c) 60°

(d) 80°

Solution:

i)

An exterior angle of a tniangle 1s 125°.
If one of the two interior opposite angles is 55°
then the other interior opposite angle is 125° = 55° = 70° (3)

Question 6.

In a AABC, if A = 40° and «B = 55° then «C is
(a) 75°

(b) 80°

(c) 95°

(d) 85°



Solution:
Ina AABC, If £A =40° and £B = 55°
then 2Cis 180° — (40° + 55%) = 180° - 95° = 85° (d)

Question 7.

If the angles of a triangle are 35°, 35° and 110°, then it is
(a) an isosceles triangle

(b) an equilateral triangle

(c) a scalene triangle

(d) right-angled triangle

Solution:

If the angles of a triangle are 257, 357, and 1107,
then it is an isosceles triangle. (a)

Question 8.

A triangle whose two angles measure 30° and 120° is
(a) scale

(b) isosceles

(¢) equilateral

(d) none of these

Solution:

A triangle whose two angles measure
30° and 120° is an isosceles triangle. (b)

Question 9.

A triangle can have two
(a) right angles

(b) obtuse angles

(c) acute angles

(d) straight angles
Solution:

A triangle can have two acute angles. (c)

Question 10.

A triangle whose angles measure 35°, 35° and 90° is
(a) acute-angled

(b) right-angled

(c) obtuse-angled

(d) isosceles



Solution:
A triangle whose angles measure
35° 35% and 907 is right-angled. (b}

Question 11.
A triangle is not possible whose angles measure
(a) 40°, 65°, 75°
(b) 50°, 56°, 74°
(c) 72°,63°, 45°
(d) 67°,42°,81°
Solution:
A triangle is not possible whose angles measure 6/°, 42°, 81°. (d)

(Sum is more than 180°)

Question 12.

If in an isosceles triangle, each of the base angles is 40°, then the triangle is
(a) right-angled triangle

(b) acute-angled triangle

(c) obtuse-angled triangle

(d) isosceles right-angled triangle

Solution:

ITin an isosceles triangle, each of the base angles is 40°
then the triangle is an obtuse angled triangle. (c}

Question 13.

A triangle is not possible with sides of lengths (in cm)
(@) 6,4,10

(b)5,3,7

(© 7,89

(d) 3.6,5.4,8

Solution:

A triangle is not possible with sides of lengths (incm) 6, 4, 10. (3)
(Sum of two sides must be greater than its third side)

Question 14.

Which of the following can be the length of the third side of a triangle whose two sides
measure 18 cm and 14 cm?

(@) 32cm

(b) 3cm



(c)4cm
(d)5cm
Solution:
The length of the third side of a triangle
whose two sides measure 18 cm and 14 cm = 5cm (d)
[~ The sum of any two sides must be greater than its third side)

Question 15.

In a right-angled triangle, the lengths of two leg’s are 6 cm and 8 cm. The length of the
hypotenuse is

(a) 14 cm

(b) 10 cm

(c)11cm

(d)12cm

Solution:

In a right-angled triangle,
the lengths of two legs are 6 cm and 8 cm.
The length of the hypotenuseis 10 cm. (b)

(*~ Hypotenuse

= ,jSum of squares on the two legs )

= J6) +8)? = 36464
= J100 = 10 cm

Question 16.
If the dimensions of a rectangle are 15 m and 8 m, then the length of a diagonal is
(@) 7m
(b) 23 m
(©0)17m
(d)20m
Solution:
If the dimensions of arectangleare 1omand2m,
then the length of a diagonal 1s 17 m.

(+17%2=82+157%) (c)



Question 17.

If p, q, and r are the lengths of the three sides of a triangle, then which of the following
statements is correct?

@p+q=r
b)p+g<r(c)p+q>r
(dp-q>r

Solution:

p+g=>r(c)
(= Sum of any two sides of a triangle is greater than its third side)

Higher Order Thinking Skills (HOTS)

Question 1.
In ADEF, DM and EN are two medians. Prove that 3(DF + EF) > 2(DM + EN).
Solution:

In ADEF, DM and EN are two medians.
D

E M F

To prove : 3(DF + EF) = 2(DM + EN)

Proof: In ADMF

DF + MF > DM

(Sum of any two sides is greater than its third side)
= DF=32EF>DM __(i)

(~+ M is mid-point of EF)

Similarly in AEFN,

EF + NF = EN

= EF+3DF>EN __ (i)

Adding (i) and (ii),



(FD +2 EF + EF +2DF) > (DM + EN)
= (3 FD +2EF) > (DM + EN)
3 (FD +EF) > (DM) + EN)
= 3(FD + EF) > 2(DM + EN)

Question 2.

In a AABC, medians AD, BE and CF intersect each other at point G. Prove that 3(AB + BC +
CA) > 2(AD + BE + CF).

Solution:
In AABC, medians AD, BE and CF intersect each other at G.
A
F E
B D C
To prove

3(AB +BC + CA) = 2(AD + BE + CF)

Proof. In AABC, D, E and F are the midpoeints of
BC, CA and AB respectively

In AABD,

sum of any two sides is greater than its third side
AB+BD=AD

— AB+3RC>AD (i)



Similarly in ABCE

BC + CE > BE

= BC +3 AC > BE .___(ii)
and in ACAF,

CA + AF > CF

= CA+3 AB > CF __(iii)

Adding (i), (i) and (i),

AB +3BC +BC +3AC + AC +3 AB > AD + BE + CF
>3 AB+3BC+3CA>AD +BE+CF
=3 (AB+BC+ CA) > (AD + BE + CF)
= 3(AB + BC + CA) = 2(AD + BE + CF)



Check Your Progress

Question 1.
Find the value of x in each of the following diagrams:

/é“
2 - 5° 80°
@ 115° 3

0 (i) (i)

Solution:
(i} In the given figure,

A
_5'5

# 115°

B C D

Ext. angle of triangle = Sum of its intericr cpposite angles.

=115 =2x- 50+ ¥
=3x—-50=115°
=3x=115"+5"=120°

= x = 40°
X =40°
(i1) In the given figure,
E
80°
X

B
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£1 =457 (Alternate angles)

Mow in triangle,

80° +x + 21 =180" (Sum of angles of a triangle)
= 80°+ x + 45° = 180°

=X+ 125°=180°

= x =180° - 125° = 55°

(iii} In AABC
£BAC + £ABC + £ACB = 180° (Sum of angles of a triangle)
A
50°
X
72° 45°
B C D

= 50°+72°+ £ACB =180°
= 120° + LACB = 1807

= +ACB =180°-122° = 58°
Now in AACD

Ext. £ZACB = £CAB + 2£CDA
= 08° = x +45°
=2x=58°"-45"=13°

Question 2.
In the given figure, 2B = 70° and £A = 50°. If the bisector of 2C meets AB in D, then find
£ADC.



| > >

DA

70°
B &

Solution:
In the given figure,
28 =50° £B=70°, £ADC = x
CD is the bisector of £C
In AABC,
A+ 2B+ £ACB = 180° (Angles of a triangle)
= 50° + 70° + £ACB =180°
= 120°+ £ACB =180°
= +ACB =180°-120° =60°
But CD is the bisector of £C
/DCB =7 =30°
Now in ABCD,
Ext. £ADC = 2B + £DCEB (Interior opposite angles)
= 70" +30° =100°

Question 3.
Find the values of x and y in each of the following figures:

30° 35°

(M (i) (i)

Solution:



(i} In the given figure, AC = AE
Ext. £DAC = £B + 2C (Interior opposite angles)
= x = 30° + 55" = 8h°

In AAEC,

AC = AE

£AEC = £ACE = 55°

In AABE,

Now, Ext. £AEC =y + 30°

= 55" =y +30°

=y =55"-30°"=25°
x=85"andy=25°

(i) In the given figure,

PQIl EF

In AABC,

AC =BC

£PAB = 66°

£ABC = £PAB (Alternate angles)
x = 66°

AC=BC

£BAC = £ABC = 66°

But £ABC + £ACB + £BAC = 180° (Angles of a triangle)
= 66°+y +66° = 180°

= 132° +y =180°

=y =180"-132"=48°

¥ =y=48°



(i) In the given figure,

BD =AD=AC

£B =35°

In AABD

AD=BD

£BAD = £ABD = 35°

Now, Ext. £ADC =B + BAD
y=35°+35"=70°

In AADC,

AD=AC

£ACD = £ADC =y =707

and Ext. £EAC = £ABC + £ACB = 35" +70° =105°

o

Hence, x = 105°%, y = 70°

Question 4.
If the two acute angles of a right-angled triangle are in the ratio 7 : 8, find these angles.



Solution:
In a right-angled triangle.
Sum of two acute angles = 80°
Ratio intwo angles=7:8
First angle = % x 7
=15 x 7/ =42°

o4
and second angle =5 x 8 = 4587

1=

T

Question 5.
If the angles of a triangle are (3x)°, (2x - 7)° and (4x - 11)°, then find the value of x.
Solution:

Angles of a triangle are (3x)°, (2x = 7)* and (dx - 11)°
But sum of three angles of a triangle = 180°
I+2x - T +4x-11°=180°

=0x -18°=180°

= 9x =180°+18°=198°

=y =22°

Question 6.

In an isosceles triangle, the vertical angle is 15° greater than each of its base angles. Find all
the angles of the triangle.

Solution:

In an isosceles triangle,

Vertical angle = 15° greater than each base angles
Leteach base angle = %

Then vertical angle = x + 15°

Mow sum of angles of a triangle = 180°
X+ 15°+x+x="180°

= 3x+15°=180°

= 3x=180°- 15" =165°

= =55°

Each base angle = 55°

and vertical angle = 55 +15° =70°



Question 7.

Can a triangle have three sides whose lengths are
(i) 4.5 cm, 3.8 cm, 7.2 cm?

(ii) 3.2 cm, 5.3 cm, 9.4 cm?

Solution:

(?) Sidesare45cm, 3.8cm, 7.2 cm

Sumoftwo sides=45+38=83cm
83=>72cm

The triangle can have there sides.

(i) Sides are 3.2cm, 5.3¢cm, 9.4 cm
Sumofsides3.2and 5.3cm=32+53=8.0Ccm
8.0cm<=94cm

The triangle does not have there sides.

Question 8.
If the lengths of two sides of a triangle are 5 cm and 12 cm, then what can be the length of

the third side?
Solution:

Length of two sides of a triangle is 5cmand 12 cm

Sum of there two sides=5+12=17cm

and difference =12 - 5=7cm

The third side will be greater than 7 cm but less than 17 cm.

Question 9.
In the given figure, all measurements are in centimeters. If AD is perpendicular to BC, find
the length of AB.
A
25
15
B D C
< - 28 >




Solution:
In the given figure,
ABC is atriangle in which AC=25cm, BC =28 cm
AD LBCand AD =15cm
To find the length of AB
In right AADC
AC? = AD? + DC?2 (Pythagoras Theorem)
= (25)2-152+pc2
=625 = 225+ DC2
= DC2 =625 - 225 =400 = (20)2
=DC=20cm
But BC =28 cm
BD=28-20=8cm
Now in right AADB
nBZ =102+ 802
=152+82=225+64=280=(17)2
= AB=1/cm

Question 10.
In the given figure, AB and CD are two vertical poles of height 19 m and 11 m respectively.
If the shortest distance between their tops is 17 m, find how far apart they are?

A

R
-,
T

“w.17m
",

ih

19m "

el e T
B D



Solution:
In the given figure,

A
M"*-.
8m “""-].3 i
E —
19m J 11 m
I S :
B x D

Pole AB=19m,PoleCD=11m
Distance between their tops AC =17 cm
Draw EC || BD, then

Let BD = CE =x

EB=CD=11m
AE=AB-EBE=19-11=8m
Now in right AAEC,

acZ=pE2 +EC2

= (17)2 = (8)2 + %2

=280 = 64 + x2

=x2 =289 - 64=225=(15)2
=x=153

BD=EC=x=15m



