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Constructions

EXERCISE 11.1 PAGE: 220

In each of the following, give the justification for the construction also.
1. Draw a line segment of length 7.6 cm and divide it in the ratio 5:8. Measure the two parts.
Construction Procedure

A line segment with a measure of 7.6 cm length is divided in the ratio of 5:8 as follows.

1. Draw line segment AB with a length measure of 7.6 cm.

2. Draw a ray AX that makes an acute angle with line segment AB.

3. Locate the points, i.e.,13 (= 5+8) points, such as A1, A2, A3,A4 ........ A13, on the ray AX, suclith Bécomes
AA1=A1A2=A2A3 and so on.

4. Join the line segment and the ray, BA13.
5. Through the point A5, draw a line parallel to BA13 which makes an angle equal to <#@A"
6. Point A5, which intersects line AB at point C.

7. C is the point that divides line segment AB of 7.6 cm in the required ratio of §8

8. Now, measure the lengths of the line AC and CB. It becomes the W and 4.7 cm, respectively.
e 2.9cm i 4.7 cm B
» '\-\ L

The ¢ ctiogrof the given problem can be justified by proving that

By construction, we have ASC || A13B. From the Basic proportionality theorem for the triangle AA13B, we get
AC/CB =AAJ/AA..... (1)
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From the figure constructed, it is observed that AAS5 and ASA13 contain 5 and 8 equal divisions of line segments,
respectively. Therefore, it becomes

AAJAA=S/S... (2)

Compare the equations (1) and (2), we obtain

AC/CB=5/8

Hence, justified.

2. Construct a triangle of sides 4 cm, 5 cm and 6 cm and then a triangle similar to it whose si 2/3
corresponding sides of the first triangle. Q
Construction Procedure N

1. Draw a line segment AB which measures 4 cm, i.e., AB =4 cm.

. Take point A as the centre, and draw an arc of radius 5 cm. @

2
3. Similarly, take point B as its centre, and draw an arc of radius 6 cm.
4

. The arcs drawn will intersect each other at point C.

e

Now, we have obtained AC =5 cm and BC = 6 cm, and therefore¢, ¢ required triangle.
opposite side of vertex C.

7. Locate 3 points such as A1, A2, and A3 (as 3 is greater
ATA2 =A2A3.

3) on line AX such that it becomes AA1=

8. Join point BA3 and draw a line through A2, which ifypara the line BA3 that intersects AB at point B’.
9. Through the point B’, draw a line parallel to leha tersects the line AC at C’.
[

10. Therefore, AAB’C’ is the required triangx
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Justification

The construction of the given problem can be justified by p @ ||

AB’= (2/3)AB
B’C’= (2/3)BC

AC’=(2/3)AC

From the construction, we get B’C’ || BC ¢ O
~ £AB’C’ = £ABC (Corresponding ang&\

In AAB’C’ and AABC,

2ABC = 2£AB’C (Proved abo ‘b

£2BAC =2£B’AC’ (Com on)C

~ AAB’C’ ~ AABC (Jicom imilarity criterion)

Therefore, AB’/ ’ C=AC’/AC.... (1)

£2AAB’=£AA;B

Therefore, from the AA similarity criterion, we obtain

AAA,B’and AA;B
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So, AB’/AB = AA,/AA,;

Therefore, AB’’AB=2/3 ....... (2) From
equations (1) and (2), we get
AB’/AB=B’C’/BC=AC’/AC=2/3

This can be written as

AB’ = (2/3)AB
B’C’=(2/3)BC
AC’= (2/3)AC

Hence, justified.

3. Construct a triangle with sides 5 cm, 6 cm and 7 cm and then another triangle wh re 7/5 of the
corresponding sides of the first triangle

Construction Procedure

1. Draw a line segment AB =5 cm.

2. Take A and B as the centre, and draw the arcs of radius 6 cm and

3. These arcs will intersect each other at point C, and therefor

5. Locate the 7 points, such as A, A,, A, Au, As, Aq, A,
becomes AA, = A A, =AA =AA =AA=AA=A;

6. Join the points BA; and draw a line frongA; to @ icH is parallel to the line BA; where it intersects the extended
line segment AB at point B’.

7. Now, draw a line from B’ to the extew@lﬁent AC at C’, which is parallel to the line BC, and it intersects to

make a triangle.

8. Therefore, AAB’C’ is the requireé
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Justification
The construction of the given problem can be j Jus d B proving that
AB’=(7/5)AB
B’C’=(7/5)BC

~ £AB’C’=2ABC (Co

AC’= (7/5)AC (D
From the construction, we ge@gI

Therefore, AB’/AB = B’C’/BC=AC’/AC .... (1)

In AAA,B’ and AAASB,
2A;AB’=2£A;AB (Common)

From the corresponding angles, we get
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ZAAB’=sAAB

Therefore, from the AA similarity criterion, we obtain

AA A,B’and A A;B

So, AB’/AB = AAJ/AA,

Therefore, AB/AB’=5/7 ....... (2) From \
equations (1) and (2), we get Q
AB’/AB =B’C’/BC =AC’/ AC = 7/5 This

can be written as Q

AB’=(7/5)AB N
B’C’ = (7/5)BC (b
AC’= (7/5)AC &
~
4. Construct an isosceles triangle whose base is 8 cm and altitude 4 cm and then another tr
. 1 . . . . .
sides are 1 times the corresponding sides of the isosceles triangle

Hence, justified. ‘ s

Construction Procedure:

1. Draw a line segment BC with a measure of 8§ cm.

2. Now, draw the perpendicular bisector of the line seg d intersect at point D.

. Take the point D as the centre and drawgn arc d' s of 4 cm, which intersects the perpendicular bisector at
the point A.

. Now, join the lines AB and AC, and thefriangle, is the required triangle.
. Draw a ray BX which makes an an ith the line BC on the side opposite to the vertex A.

. Locate the 3 points B,, B, and B y BX such that BB, = BB, = B,B;

(98]

~N O Ln B

. Join the points B,C and dray a line from B, which is parallel to the line B,C where it intersects the extended line
segment BC at point

C’ 1@Jthe extended line segment AC at A’, which is parallel to the line AC, and it intersects to

the required triangle.
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Justification y
The construction of the given problem can be justifi vig that
A’B=(3/2)AB o @
BC’=(3/2)BC \

AC’= (3/2)AC N

From the construction, we get A’C
~ £ A’C’B = £ACB (Correspondingjangles)
In AA’BC’ and AABC

4B = £B (Comm

rom AA similarity criterion)

Therefo AB =BC’/BC=A'C’/AC
Since the corresponding sides of the similar triangle are in the same ratio, it becomes
A’B/AB =BC’/BC=A’C’/AC =3/2

Hence, justified.
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5. Draw a triangle ABC with side BC =6 cm, AB =5 cm and ZABC = 60°. Then construct a triangle whose sides
are 3/4 of the corresponding sides of the triangle ABC.

Construction Procedure
1. Draw a AABC with base side BC =6 cm, and AB =5 cm and £ABC = 60°.
2. Draw a ray BX which makes an acute angle with BC on the opposite side of vertex A.

3. Locate 4 points (as 4 is greater in 3 and 4), such as B1, B2, B3, B4, on line segment BX.
4. Join the points B4C and also draw a line through B3, parallel to B4C intersecting the line segment BC
5. Draw a line through C’ parallel to the line AC, which intersects the line AB at A’.

6. Therefore, AA’BC’ is the required triangle. K

[gBYJus

Justifw
The constraction of the given problem can be justified by proving that

Since the scale factor is 3/4, we need to prove

A’B = (3/4)AB

[ https://educationbharat001.com/ ]




[ EducationBharat001 ] NCERT Solutions for Class 10 Maths Chapter 11 _

Constructions

BC’=(3/4)BC

AC=(3/4)AC

From the construction, we get A’C’ || AC

In AA’BC’ and AABC,

~ £ A’C’B = £ACB (Corresponding angles)

2B = £B (Common)

~ AA’BC’ ~ AABC (From AA similarity criterion)

Since the corresponding sides of the similar triangle are in the same ratio, it becomes
Therefore, A’B/AB = BC’/BC=A’C’/AC

So, it becomes A’'B/AB = BC’/BC=A’C’/AC = 3/4 Hence,
justified.

6. Draw a triangle ABC with side BC =7 cm, 2 B =45° 2 A =105°. Then, %&(r iangle whose sides are

4/3 times the corresponding sides of A ABC.

To find £C:

Given:

2B =45° 2£A=105°

We know that,

The sum of all interior angles in a triangle is 180°.
£LA+2/B +2£C =180° .
105°+45°+2C = 180°

£C=180°—150°

2C=30° ‘b
So, from the property of the et £C =30°
Construction Procedure @

The required t whn as follows.

1. Draw a AA ide measures of base BC =7 cm, £B =45°, and 2C = 30°.

2.D makes an acute angle with BC on the opposite side of vertex A.

3.Lo ings (as 4 is greater in 4 and 3), such as B1, B2, B3, B4, on the ray BX.

4. Join the'PBints B3C.
5. Draw a line through B4 parallel to B3C, which intersects the extended line BC at C’.
6. Through C’, draw a line parallel to the line AC that intersects the extended line segment at C’.

7. Therefore, AA’BC’ is the required triangle.
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A’B = (4/3)AB
BC’ = (4/3)BC PY

Justification . "
The construction of the given problem can be justified by prov (@

Since the scale factor is 4/3, we need to prove Q

AC’= (4/3)AC \Q

From the construction, we get A’C” || C&

In AA’BC’ and AABC, @

~ £NCB=2ACB (Corresp@n es)

2B = £B (Common)

similarity criterion)

sides of the similar triangle are in the same ratio, it becomes

’B/AB =BC’/BC=A’C’/AC = 4/3 Hence,
justified.

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

Given:
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The sides other than the hypotenuse are of lengths 4cm and 3cm. It defines that the sides are perpendicular to each other

Construction Procedure

The required triangle can be drawn as follows.

1.

2
3
4
5
6
7

8.
9.

Draw a line segment BC =3 cm.
. Now, measure and draw an angle 90° \
. Take B as the centre and draw an arc with a radius of 4 cm, and intersects the ray at point B.
. Now, join the lines AC, and the triangle ABC is the required triangle.
. Draw a ray BX that makes an acute angle with BC on the opposite side of vertex A. Q
. Locate 5 such as B1, B2, B3, B4, on the ray BX, such that BB, = B,B, = B,B;= B,B, = B,B;
. Join the points B3C.

Draw a line through B5 parallel to B3C, which intersects the extended line BC at £~
Through C’, draw a line parallel to the line AC that intersects the extended li B atiAs

10. Therefore, AA’BC’ is the required triangle.

&S
Q‘b»
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A

Justification N ’

The construction of the given prob%e justified by proving that
Since the scale factor is 5/3, wfe nice ove
A’B=(5/3)AB 0

BC’=(5/3)B

~ £ A’ C’B~ £ACB (Corresponding angles)
2B = £B (Common)

~ AA’BC’ ~ AABC (From AA similarity criterion)
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Since the corresponding sides of the similar triangle are in the same ratio, it becomes Therefore, A’'B/AB = BC’/BC=
AC/AC

So, it becomes A’B/AB = BC’/BC=A’C’/AC = 5/3 Hence,

justified.

Q
S
P

&S
Q‘b»
AN
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EXERCISE 11.2 PAGE: 221

In each of the following, give the justification for the construction also.

1. Draw a circle of radius 6 cm. From a point 10 cm away from its centre, construct the pair of tangents to the
circle and measure their lengths.

Construction Procedure

The construction to draw a pair of tangents to the given circle is as follows.

1

. Join points O and P through the line.

. Draw a circle with a radius = 6 cm with centre O. Q
2. Locate a point P, which is 10 cm away from O.
3 QO
4. Draw the perpendicular bisector of the line OP.
5.
6
7
8
9

Let M be the mid-point of the line PO. &a

. Take M as the centre and measure the length of MO.
. The length MO is taken as the radius, and draw a circle.
. The circle drawn with the radius of MO intersect the previouggircle afpoint® and R.

. Join PQ and PR.

10. Therefore, PQ and PR are the required tangents.

&S
Q‘b»
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Yy

Justification o

The construction of the given problem can b ti proving that PQ and PR are the tangents to the circle of radius
6cm with centre O.

To prove this, join OQ and OR repr d imedotted lines.

From the construction,

£2PQO is an angle in the semiggircle

We know that aggle inva seMliscircle is a right angle, so it becomes

- £PQO = 90°

Since O radius of the circle with a radius of 6 cm, PQ must be a tangent of the circle. Similarly, we can prove
that PR is g’fangent of the circle.

Hence, justified.

2. Construct a tangent to a circle of radius 4 cm from a point on the concentric circle of radius 6 cm and measure
its length. Also, verify the measurement by actual calculation.
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Construction Procedure

For the given circle, the tangent can be drawn as follows.

1.

Draw a circle of 4 cm radius with centre “O”.

2. Again, take O as the centre and draw a circle of radius 6 cm.

3. Locate a point P on this circle. \
4. Join the points O and P through lines, such that it becomes OP.

5. Draw the perpendicular bisector to the line OP

6. Let M be the mid-point of PO. Q

7. Draw a circle with M as its centre and MO as its radius, N

8. The circle drawn with the radius OM intersects the given circle at the points Q and R.

9

. Join PQ and PR.

From the construction, it is observed that PQ and PR are of length 4.47 cm eac

10. PQ and PR are the required tangents. "b&(

It can be calculated manually as follows:

In APQO,

Since PQ is a tangent,

£PQO =90°. PO = 6cm and QO =4 cm
Applying Pythagoras’ theorem in APQO, we obtain PQ*+
PQ+(4): = (6)° °
PQ>+16 =36

PQ:=36-16

Q>
Q‘b»

PQ=4.47cm
Therefore, the e th =447
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Justification

The construction of the given problem can be justifi g that PQ and PR are the tangents to the circle of radius
4 cm with centre O.

To prove this, join OQ and OR represented i
From the construction,

2PQO is an angle in the semi-circlgf

We know that angle in a semi-gi@®le 1 ght angle, so it becomes
~ £PQO =90°

Such that

= 0Q L PQ

of the circle with a radius of 4 cm, PQ must be a tangent of the circle. Similarly, we can prove
ot the circle.

3. Draw ac<ircle of radius 3 cm. Take two points, P and Q, on one of its extended diameter each at a distance of 7
cm from its centre. Draw tangents to the circle from these two points, P and Q.

Construction Procedure

The tangent for the given circle can be constructed as follows.
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1. Draw a circle with a radius of 3cm with a centre “O”.
. Draw a diameter of a circle, and it extends 7 cm from the centre, and mark it as P and Q.

. Draw the perpendicular bisector of the line PO and mark the midpoint as M.
Draw a circle with M as the centre and MO as the radius.
. Now, join the points PA and PB in which the circle with radius MO intersects the circle of circle 3cm. \
. Now, PA and PB are the required tangents.
. Similarly, from point Q, we can draw the tangents. Q

. From that, QC and QD are the required tangents.

Justification

ivelproblem can be justified by proving that PQ and PR are the tangents to the circle of
prove this, join OA and OB.

Such that

= OA L PA
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Since OA is the radius of the circle with a radius of 3 cm, PA must be a tangent of the circle. Similarly, we can prove
that PB, QC and QD are the tangents of the circle.

Hence, justified.
4. Draw a pair of tangents to a circle of radius 5 cm, which are inclined to each other at an angle of 60°.

Construction Procedure

The tangents can be constructed in the following manner: \
1. Draw a circle of radius 5 cm, with the centre as O. Q
2. Take a point Q on the circumference of the circle and join OQ.
3. Draw a perpendicular to QP at point Q.

4. Draw a radius OR, making an angle of 120°, i.e., (180°—60°) with OQ. &

5. Draw a perpendicular to RP at point R. ‘b

6. Now, both the perpendiculars intersect at point P.

7. Therefore, PQ and PR are the required tangents at an angle of 60°.

90° 1205
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Justification

The construction can be justified by proving that #QPR = 60°.
By our construction,

£OQP =90°

£ORP =90°

And #QOR = 120° \
We know that the sum of all interior angles of a quadrilateral = 360° Q

£0QP+£QOR + £ORP +2QPR = 360°
90°+120°+90°+2QPR = 360°
Therefore, #QPR = 60° Hence,

justified.

5. Draw a line segment AB of length 8 cm. Taking A as the centre, draw a cirgle of radius 4 cm and taking B as
the centre, draw another circle of radius 3 cm. Construct tangents to each ¢irc the centre of the other
circle.

Construction Procedure
The tangent for the given circle can be constructed as follow

1. Draw a line segment AB = 8 cm.

2. Take A as the centre and draw a circle of radius 4 cm.
3. Take B as the centre and draw a circle of radius 3

4. Draw the perpendicular bisector of the line AB midpoint is taken as M.

5. Now, take M as the centre and draw aci ith radius of MA or MB, which intersects the circle at the points P,
Q,RandS. K

6. Now, join AR, AS, BP and BQ.
7. Therefore, the required tan ar , AS, BP and BQ.
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A

1N

A
-

Justification

The construction can be justified by provin.g that

> AR are the tangents of the circle (whose centre is B with a
radius of 3 cm), and BP and BQ are the ta 0

circle (whose centre is A and radius is 4 cm).
From the construction, to prove this, joi S, and BR.
2 ASB is an angle in the semi-circl w that an angle in a semi-circle is a right angle.

~ £ASB =90°
= BS L AS

The tangent for the given circle can be constructed as follows:
1. Draw the line segment with base BC = 8cm.

2. Measure the angle 90° at the point B, such that £ B = 90°.
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Take B as the centre and draw an arc with a measure of 6¢cm.
Let the point be A, where the arc intersects the ray.

Join the line AC.

Therefore, ABC is the required triangle.

Now, draw the perpendicular bisector to the line BC, and the midpoint is marked as E. \
Take E as the centre, and BE or EC measure as the radius and draw a circle.

. Join A to the midpoint E of the circle.

10. Now, again, draw the perpendicular bisector to the line AE, and the midpoint is taken as M. Q

11. Take M as the centre, and AM or ME measure as the radius and draw a circle. &

I TR R

12. This circle intersects the previous circle at points B and Q.

13. Join points A and Q.
14. Therefore, AB and AQ are the required tangents. 2

Justiﬁcatio’

The construction can be justified by proving that AG and AB are the tangents to the circle.
From the construction, join EQ.

2AQE is an angle in the semi-circle. We know that an angle in a semi-circle is a right angle.
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- 2AQE = 90°
= EQL AQ

Since EQ is the radius of the circle, AQ has to be a tangent of the circle. Similarly, £B = 90°

= AB L BE
Since BE is the radius of the circle, AB has to be a tangent of the circle. \
Hence, justified.

7. Draw a circle with the help of a bangle. Take a point outside the circle. Construct the pair ) this
point to the circle.

Construction Procedure

The required tangents can be constructed on the given circle as follows:

1. Draw a circle with the help of a bangle.

. Draw two non-parallel chords, such as AB and CD. &
. Draw the perpendicular bisector of AB and CD. (b

. Take the centre as O, where the perpendicular bisector intersects

. Join points O and P.
. Now, draw the perpendicular bisector of the line PO, and the nt is taken as M

2

3

4

5. To draw the tangents, take a point P outside the circle.

6

7

8. Take M as the centre and MO as the radius and drayfjd cir
9

. Let the circle intersects intersect the circle at t ts nd R.
10. Now, join PQ and PR. ®

11. Therefore, PQ and PR are the requir@
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ey

‘\B

QQ\,
A

¢

Justification ’
The construction can be justified by provigg that

Since, O is the centre of a circle, we knqw ctpendicular bisector of the chords passes through the centre.

Now, join the points OQ and OR.

We know that the perpendicular bi% chord passes through the centre.

It is clear that the intersectiov@ se perpendicular bisectors is the centre of the circle.
1-

2PQO is an angle in the We know that an angle in a semi-circle is a right angle.

= 2£PQO = 90°

of the circle, PQ has to be a tangent of the circle. Similarly,

Since OR is the radius of the circle, PR has to be a tangent of the circle.

Therefore, PQ and PR are the required tangents of a circle.
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