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Exercise 11.1
Question 1:
Draw a line segment of length 7.6 cm and divide it in the ratio 5:8. Measure the two
parts. Give the justification of the construction.
£€.Answer 1:
A line segment of length 7.6 cm can be divided in the ratio of 5:8 as follows.
Step 1 Draw line segment AB of 7.6 cm and draw a ray AX making an acute angle
with line segment AB. :
Step 2 Locate 13 (= 5 + 8) points, Ai, Az, Az, A4
........ A1z, on AX such that AA; = A1Az = A2A3 and
SO on.
Step 3 Join BAis.
Step 4 Through the point As, draw a line parallel
to BA13 (by making an angle equal to £AA13B) at
As intersecting AB at point C.
Cis the point dividing line segment AB of 7.6 cm in the required ratio of 5:8.
The lengths of AC and CB can be measured. It comes out to 2.9 cm and 4.7 cm
respectively.
Justification

AC _ 5

The construction can be justified by proving that e

By construction, we have AsC || A13B. By applying Basic proportionality theorem for
the triangle AA13B, we obtain
AC _ AAg
cB AsAis - (1)

From the figure, it can be observed that AAs and AsA13 contain 5 and 8 equal divisions
of line segments respectively.

AAs 5
Asez B (2]

-
B

On comparing equations (1) and (2), we obtain % = g
This justifies the construction.

Question 2:

Construct a triangle of sides 4 cm, 5cm and 6¢cm and then a triangle similar to it
whose sides are 2/3of the corresponding sides of the first triangle.

Give the justification of the construction.

€.Answer 2:

Step 1

Draw a line segment AB = 4 cm. Taking point A as centre, draw an arc of 5 cm radius.
Similarly, taking point B as its centre, draw an arc of 6 cm radius. These arcs will
intersect each other at point C. Now, AC = 5 cm and BC = 6 cm and AABC is the

required triangle.
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Step 2

Draw a ray AX making an acute angle with line AB
on the opposite side of vertex C.

Step 3

Locate 3 points Ai, Az, As (as 3 is greater between
2 and 3) on line AX such that AA; = A1Az = A2As.
Step 4

Join BAz and draw a line through A; parallel to BA3
to intersect AB at point B".

Step 5

Draw a line through B' parallel to the line BC to
intersect AC at C'.

AAB'C' is the required triangle.

Justification

The construction can be justified by proving that

AB’—ZABITC“—ZBCAC“—ZAC
B g 3

By construction, we have B'C’ || BC

~ LAB'C" = £ABC (Corresponding angles)

In AAB'C' and AABC,

£ AB'C' = £ABC (Proved above)

£ B'AC' = £BAC (Common)

~ A AB'C' ~ AABC (AA similarity criterion)
B _Et_ & (1)

AB BC  AC
In AAA;B' and AAA;B,

£A;AB' = 2A3AB (Common)
£AA;B' = £AA3B (Corresponding angles)
~ AAA;B' ~ AAA3B (AA similarity criterion)

AB'  AA,
= —=—
AB ~ AA,
AB _ 2 5
AB 3 = ()

From equations (1) and (2), we obtain
AB" BC AC" 2
AB _ BC AC 3
g 2 i 2 P 2
= AB =—AB,BC =—-B(C,AC =-AC
3 8 3

This justifies the construction.
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Question 3:
Construct a triangle with sides 5 cm, 6 cm and 7 cm and then another triangle whose
sides are 7/5 of the corresponding sides of the first triangle.
Give the justification of the construction. /
£€.Answer 3: /
Step 1 /
Draw a line segment AB of 5 cm. Taking A and B as
centre, draw arcs of 6 cm and 5 cm radius respectively. f
Let these arcs intersect each other at point C. AABCis |
the required triangle having length of sides as 5 cm, 6 [
cm, and 7 cm respectively.

Step 2 \w\?\\k e B \
Draw a ray AX making acute angle with line AB on the ?\\’/%
opposite side of vertex C. "R ?L‘\\
Step 3 .

Locate 7 points, A1, Az, Az, A1 As, As, A7 (as 7 is greater between 5and 7), on line AX
such that AA1 = A1A2 = A2A3 = A3Ay = A4As = AsAg = AgA7.

Step 4

Join BAs and draw a line through A7 parallel to BAs to intersect extended line
segment AB at point B'.

Step 5

Draw a line through B' parallel to BC intersecting the extended line segment AC at
C'. AAB'C' is the required triangle.

Justification
The construction can be justified by proving that
7 7 7
AB' = EAB,B’C’ = EBC,AC’ = EAC
In AABC and AAB'C/,

£ABC = £AB'C' (Corresponding angles)
£BAC = £B'AC' (Common)
~ AABC ~ AAB'C' (AA similarity criterion)
AB° B¢’ _ ac’
E - E — E (1)
In AAAsB and AAA7B/,
£AsAB = £A7AB' (Common)
£AAsB = £AA7B' (Corresponding angles)
~ AAAsB ~ AAA7B' (AA similarity criterion)

AB' _AAs __AB _ s
=R o (2

AB 7
On comparing equations (1) and (2), we obtain
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AB' BC AC' 7
B S aE=E

AB' 7AB BC 7BC AC 7AC
= = = = —_—
57 5 7 5

This justifies the construction.

Question 4:
Construct an isosceles triangle whose base is 8 cm and altitude 4 cm and then

another triangle whose side are 1§ times the corresponding sides of the isosceles

triangle.

Give the justification of the construction.

€.Answer 4:

Let us assume that AABC is an isosceles triangle having CA and CB of equal lengths,
base AB of 8 cm, and AD is the altitude of 4 cm.

A AAB'C' whose sides are 3/2 times of AABC can be drawn as follows.

Step 1

Draw a line segment AB of 8 cm. Draw arcs of same radius on both sides of the line
segment while taking point A and B as its centre. '

Let these arcs intersect each other at O and O'. Join

00'. Let 00" intersect AB at D. AN

Step 2 AN \

Taking D as centre, draw an arc of 4 cm radius |,
which cuts the extended line segment O0' at point -
C. An isosceles AABC is formed, having CD | & - N
(altitude) as 4 cm and AB (base) as 8 cm. B 2
Step 3

Draw a ray AX making an acute angle with line
segment AB on the opposite side of vertex C.

Step 4

Locate 3 points (as 3 is greater between 3 and 2) A1, Az, and Az on AX such that AA1=
A1Az = A2As.

Step 5

Join BA; and draw a line through Az parallel to BA: to intersect extended line
segment AB at point B'.

Step 6

Draw a line through B' parallel to BC intersecting the extended line segment AC at
C'. AAB'C' is the required triangle.

Justification

The construction can be justified by proving that
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AB' = 3AB B'C' = 3BC AC' = 3AC
2 27T 2

In AABC and AAB'C/,
£ABC = £AB'C' (Corresponding angles)
£BAC = £B'AC' (Common)
~ AAB’C’ ~ AABC (AA similarity criterion)
AB° _BC _ AC
E = E = E (1)
In AAA;B and AAAsB',
£A2AB = £A3AB' (Common)
£AA2B = £AA3B' (Corresponding angles)

~ AAA2B ~ AAA3B' (AA similarity criterion)
AB _ Ad; _, AB _ 2

“ 4B T A4, 4B 3 - (2)
On comparing equations (1) and (2), we obtain

AB" BC' AC" 3

Ag__MT_AC_Z

; .

This justifies the construction.

Question 5:

Draw a triangle ABC with side BC=6 cm, AB =5 cm and £ABC = 60°. Then construct
a triangle whose sides are 34 of the corresponding sides of the triangle ABC.

Give the justification of the construction. /

£.Answer 5: ’f

A AA'BC' whose sides are 34 of the corresponding

sides of AABC can be drawn as follows. / \
Step 1 * "" \

Draw a AABC with side BC = 6 cm, AB =5 cm and f,r \

£ABC = 60°. ;;xﬁ g }i
A7y G cm ol |

Step 2 H““‘u_jj ;"L! s

Draw a ray BX making an acute angle with BC on the ! /

N

opposite side of vertex A. ¥ R <‘
Step 3 D*EI G
Locate 4 points (as 4 is greater in 3 and 4), B, Bz, B3, P
B4, on line segment BX. b
Step 4

Join B4C and draw a line through Bs, parallel to B4C intersecting BC at C'.
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Step 5
Draw a line through C' parallel to AC intersecting AB at A'. AA'BC’ is the required
triangle.
Justification
The construction can be justified by proving A'B = %AB, BC' = %BC,A’C' = %AC

In AA'BC' and AABC,
£A'C'B = £ACB (Corresponding angles)
£A'BC' = £ABC (Common)
~ AA'BC' ~ AABC (AA similarity criterion)
AB __ BC _ AC
a5 BC . ac - 1)
In ABB3C' and ABB4C,
£B3BC' = £B4BC (Common)
£BB3C' = £BB4C (Corresponding angles)
~ ABB3C' ~ ABB4C (AA similarity criterion)
BC' _ BBy _, BC'_3
BC =~ BB, 2B 3 - (3]
From equations (1) and (2), we obtain
A'B_BC' AC" 3
AB  BC AC 4
3 P a ; 3
= A'B=-AB,BC =-BC(C,A'C =-AC
4 4 e

This justifies the construction.

Question 6:

Draw a triangle ABC with side BC = 7 cm, 2B = 45° £A = 105°. Then, construct a
triangle whose sides are 4/3 times the corresponding side of AABC. Give the
justification of the construction.

£.Answer 6:

£B=45° A =105°

Sum of all interior angles in a triangle is 180°.

LA+ 2B+ 2C=180° = 105°+45°+ 2C=180°= 2C=180°-150° = 2C=30°
The required triangle can be drawn as follows.

Step 1

Draw a AABC with side BC =7 cm, £B = 45°, 2C = 30°.

Step 2

Draw a ray BX making an acute angle with BC on the opposite side of vertex A.

Step 3

Locate 4 points (as 4 is greater in 4 and 3), B1, B2, B3, B4, on BX.
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Step 4
Join B3C. Draw a line through B4 parallel to B3C g :
intersecting extended BC at C'. - Al /
Step 5 AN
Through C', draw a line parallel to AC intersecting F ﬁ'—--*f‘:r—;{){“ e N Y
extended line segment at C'. [ 1A T T S
AA'BC' is the required triangle. P o g/o /C
Justification T T A
The construction can be justified by proving that B }({ -_;ﬁ
j 4 , _ 4 , _ 4 o TP L
A'B =3AB,BC’ =3BC,AC' =3 AC aﬁ'{\
In AABC and AA'BC', X
£ABC = £A'BC' (Common)
£ACB = £A'C'B (Corresponding angles)
~ AABC ~ AA'BC' (AA similarity criterion)
AB _ BC _ AC
AB _ BC _ acC el
In ABBsC and ABB4C',
£B3BC = £B4BC' (Common)
£BB3C = £BB4C' (Corresponding angles)
~ ABB3C ~ ABB4C' (AA similarity criterion)
_, BC _BB3 _ BC_3 @
BC" BBy BC' 4
On comparing equations (1) and (2), we obtain
AR BGY:iAC\la
AB  BC AC 3
4 . 4 ,
= A'B = §AB,BC = §BC,AC =—AC

This justifies the construction.

Question 7:

Draw a right triangle in which the sides (other than hypotenuse) are of lengths 4 cm
and 3 cm. the construct another triangle whose sides are 5/3 times the
corresponding sides of the given triangle. Give the justification of the construction.

£ Answer 7:

It is given that sides other than hypotenuse are of lengths 4 cm and 3 cm. Clearly,

these will be perpendicular to each other.

The required triangle can be drawn as follows.

Step 1

Draw a line segment AB = 4 cm. Draw a ray SA making 90° with it.
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Step 2

Draw an arc of 3 cm radius while taking A as its centre to intersect SA at C. Join BC.

AABC is the required triangle.

Step 3

Draw a ray AX making an acute angle with AB, opposite
to vertex C.

Step 4

Locate 5 points (as 5 is greater in 5 and 3), Aj, Az, A3,

As, As, on line segment AX such that AA1 = A1A2 = A2A3 ;
= A3A4 = A4As. . !
Step 5 R
Join A3B. Draw a line through As parallel to AzB

intersecting extended line segment AB at B'.

Step 6

Through B', draw a line parallel to BC intersecting extended line segment AC at C'.

AAB'C' is the required triangle.
Justification
The construction can be justified by proving that

AB' = 2 AB,B'C’ = 2BC,AC’ = 2 AC
3 Ny 3

In AABC and AAB'C/,
£ABC = £AB'C' (Corresponding angles)
£BAC = £B'AC' (Common)

~ AABC ~ AAB'C' (AA similarity criterion)
AB _ BC _ AC
A_B' — ch, = A_C’ (1)

In AAA3B and AAAsB',

£A3AB = £AsAB' (Common)

£AA3B = £AAsB' (Corresponding angles)

~ AAA3B ~ AAAsB' (AA similarity criterion)
AB __ AAjg AB _3

245 A4, ag 5 @

On comparing equations (1) and (2), we obtain

AB" B'C" AC

This justifies the construction.
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