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Construction

In the Chapter

In this chapter, you will be studying the following points:

o Todivide a line segment in a given ratio.

o To construct a triangle similar to a given triangle as per a given scale factor which may be less

than 1 or greater than 1.

o To construct the pair of tangents from an external point to a circle.

NCERT TEXT BOOK QUESTION (SOLVED)

[EXERCISE 11.1|

Q.1. Draw alinesegment of length 7.6 cm and
divideitintheratio5: 8. Measurethetwo parts.

Ans. Step of construction

(i) DrawAB=5.6 cm

(i1) At a draw an acute ZBAX below base AB

< 7.6 cm >
A C B

Ak\x
(iii)) On AX make 5 + 8 i.e., 13 equal parts and
mark themas A ,A,A,A, ... A ..
(iv)JoinBtoA .. FromA, draw A.C||A .B.Cis
the required point of divisionand AC: CB=5:8.
On measuring, we get
AC =3.1cm,
CB =45cm
Justification :
AC|A B

AAs _AC
AsA;; CB
[Using basic proportionality theorem]

AAg 5
But e

AsA;; 8
AC 5
CB 8

This shows that C divies AB in the ratio 5 : 8.
Q.2. Construct atriangle of sides4 cm, 5cm
and 6 cm and then atriangle similar to it whose

Therefore,

2
sidesare 3 of the corresponding sides of thefirst

triangle.

Ans. 1. Draw a line segment BC =5 cm.

2. With B as centre and radius equal to 4 cm
draw an arc.

3. With C as centre and radius equal to 6 cm,
draw another arc cutting the previous arc at A.

4. Join AB and AC. so DABC is constructed.

5. Now, below BC draw a ray BX making an acute
ZCBX (say 60°)

6. Along BX, mark three points B,, B,, B, such
that BB, =B B,=B,B..

(168)
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A
4 cm
6cm
M
B Som N ¢
8,
B,
8,
X
7. JoinB.C.

8. FromB,, draw B,N || B,C meeting BC at N.
(By making an angle equal to #/BB,C.)

9. FromN, draw NM || CA meeting AB at M.
(By making an angle equal to Z/BCA).

Hence, AMBN is the required triangle, each of

2
whose sides is - of the corresponding sides of

3
AABC.
Justification
By construction, BN || B,C
BN 2
NC 1

BC BN+NC . NC . 1 3. BN 2
e b =lt—=Tie,—— ==
BN BN BN 2 2 "BC 3

Also, NM || CA, we have AABC ~AMBN
MB_NM BN 2
AB CA BC 3
Q.3.Construct atrianglewith sides5¢cm, 6cm
and 7 cm and then another trianglewhosesidesare

7
5 of thecorresponding sidesof thefirst triangle.

Ans. Sepsof construction

1. Draw a line segment BC=5 cm

2. Taking B and C as centres draw two arcs of
radii 7 cm and 6 cm intersecting each other at A.

3. Join BA and CA. AABC is the required triangle.

4. From B draw any ray BX downwards making
an acute ZCBX.

5. Locate seen points B ,B,, B,, B,, B,, B, and

B, onBX, suchthatBB,,=B B,,=B,B,=B,B,,
B,B,=BB..

6. Join B.C and from B, draw a line B.M || B.C
intersecting the extended line segment BC at M.

7. From point M draw MN || CA intersecting the
extended line segment BA at N. Then ANBM is the

B,B.=

7
required triangle whose sides are gof the
corresponding sides of AABC.

Justification
By construction,
BM || B.C
\ BC 5
CM 2
N BM_BC+CM_1+CM _1_,.3_1
o BC  BC BC 5 5
BM _7
BC 5
Also, MN || CA
AABC ~ANBM

NB BM MN 7
AB BC CA 5
Q.4. Construct an isoscelestrianglewhosebase
is8cm and altitude4 cm and then another triangle
whose sidesare 11/2 timesthe cor responding sides
of theisoscelestriangle.
Ans. Steps of construction :
1. Draw line segment BC=8 cm.

and
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2. Construct OQ the perpendicular bisector of
line segement BC meeting BC at P.

3. Along PO cut off PA=4 cm.

4. Join AB and CA. So, AABC is the required
isosceles triangle.

5. From B, draw any ray BX making an acute
ZCBX.

6. Locate three points B , B, and B, on BX such
that BB, =B B,=B,B..

7. Join, B,C and from B, draw a line B,N || B,C
intersecting the extended line segment BC at N.

8. From point N, draw NM || CA meeting BA
produced at M.

Then, AMBN is the required triangle.
Justification

BN||B,C

BC_2
CN 1
BN _BC+CN

Now, BC  BC

BN 1 3

- :1+_:_

BC 2 2
NM || CA
AABC~AMBN

MB NM BN 3

and 2B CA BC :E . Hence, the new triangle

=

Also,

is similar to the given triangle whose sides are By ie.,

1
15 times of the corresponding sides of the isosceles

AABC.

Q.5.Draw atriangleABC withsideBC =6cm,
AB =5cm and ZABC = 60°. Then construct a
trianglewhose sides ar e 3/4 of the corresponding
sidesof thetriangleABC.

Ans. Stepsof construction

1. Draw a triangle ABC with side BC =6 cm,
AB=5cmand ZABC=60°.

2. Draw any ray BX making an acute angle with
BC on the side opposite to the vertex A.

3. Along BX, mark off 4 points B, B,, B, and B,
on BX suchthat BB, =B B,=B,B,=B,B,.

4. Joint B, C and draw a line through B, parallel
to B,C intersecting BC to C'.

5. Draw a line through C' parallel to the line
CA to intersect BA at A'.

Then A'BC' is the required triangle.

Justification :
BC|| BC (By construction)
BB, 3
BB, 4
[By the Basic proportionality Theorem]
BB, 3
But B_B4 ZZ (By construction)
BC' 3 .
BC 2 (D)
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CA [|CA'
ABCA ~ ABCA
(Using AA similarity condition)
AB AC BC' 3
AB AC BC 4
[From (1)]

(By construction)

[By the basic proportionality theorem]

Q.6.Draw atriangleABC withsideBC =7cm,
£B=45°, £ A=105°. Then, construct atriangle
whosesidesare4/3timesthecorresponding sides
of ZABC.

Ans. Steps of construction

1. According to given data, construction a AABC
inwhich BC=7cm.

/B=45°,/C

=180°— (LA + /B)
= 180°— (105° +45°)
= 180°— 150° =30°

2. Along BC, draw a ray. By making an acute
ZCBY.

3. Along BY mark four points B, B,, B, and B,
suchthat BB, =B B,=B,B,=B,B,.

4. JoinB,C.

5. From B,, draw BM || B,C meeting BC
produced at M.

6. From M, draw OM | | AC meeting BA
produced at 0. Then, AOBM is the required triangle
whose sides are 4/3 times of the corresponding sides
of AABC.

Justification
By construction, BM || B,C
BC 3
CM 1

BM BC+CM . CM . 1 4
Now,  ge="pc e T373
Also, MO || CA

AABC ~AOBM

OB BM MO 4
and = = =

AB BC CA 3
Q.7.Draw aright trianglein which the sides
(other than hypotenuse) ar eof lengths4 cm and 3
cm. Then construct another triangle whose sides
are5/3timesthecorresponding sidesof thegiven
triangle.
Ans. Stepsof construction

1. Draw aline segment BC=4 cm.

2. From B, draw a line AB =3 cm which makes
right angle at B.

3. Join AC. AABC is the given right triangle.

4.  From B, draw an acute ZCBY downwards.

5. OnBY, take five points B, B,, B,, B, and B,
such the BB, =B,B,=B,B,=B,B, =B B..

6. JoinB,C.

7. From point B,, draw B,C' | | B,C producing
BCto C'

8. From point C', draw C'A' | | CA producing
BAto A"

Hence, AA'BC' is the required triangle.
Justification

By Construction, B,C'||B,C
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Also, C'A'||CA
BC 3 AABC~AA'BC'
cC' 2
; AB BC' AC 5
Now, | 2C_BexCC CC 205 an AB BC CA 3
© BC  BC BC 3 3
[EXERCISE 11.2|

Q.1.Draw acircleof radius6 cm. From apoint
10 cm away from itscentre, construct the pair of
tangentstothecircleand measuretheir lengths.

Ans.

Steps of construction :

1. Construct a circle of radius 6 cm.

2. Join PO and bisect it. Let M be the mid-
point of PO.

3. Taking M as centre and MO as radius, draw
a circle. Let it intersect the given circle at the points
QandR.

4. Join PQ and PR.

5. PQ and PR are the required two tangents.

6. PQ=PR=8cm.

Justificiation
Join OQ and OR.
Z0QP and ZORP are the angles in semi-circles.
Z0QP=90°=ZORP.

Also, since OQ, OR are radii of the circle, PQ and
PR will be the tangents to the circle at Q and R
respectively.

Q.2.Construct atangent toacircleof radius4
cm from apoint on theconcentriccircleof radius6
cm and measure its length. Also verify the
measur ement by actual calculation.

Ans. Given, two concentric circles of radii 4 cm
and 6 cm with common centre O.

We have to draw tangents to inner circle from a
point of outer circle.

Sepsof construction

1.  Draw two concentric circles with centre at

O andradii 4 cm and 6 cm.

2. Take any point P on outer circle. Join OP.

3. Now, bisect OP. Let M' be the mid-point of
OP.

Taking M' as centre and OM' as radius draw

a circle (dotted) which cuts the inner circle at M and
P.

4. Join PM and PP'. Thus, PM and PP' are
required tangents.

5. Onmeasuring PM and PP', we get PM = PP’
=4.46 cm.
Calculation

In right AOMP, ZPMO = 90°
o PM?=0OP?-OM?
= PM?=(6)’—(4)’=36-16=20
= PM =120=4.46
Hence, the length of tangent is 4.47 cm.
Justification : Join OM and OP' which are radius.

The ZOMP is an angle lies in the semi-circle and
therefore Z/OMP =90°.
= OM L OP
Since, OM is radius of the circle, so MP has to be a
tangent to the circle.
Similarly, PP'is also a tangent to the circle.

Q.3. Draw acircle of radius 3 cm. Take two
pointsPand Q on oneof itsextended diameter each
at adistanceof 7 cm fromitscentre. Draw tangents
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tothecirclefrom thesetwo pointsP and Q.

Ans. Given two points P and Q on the diameter
of'a circle with radius 3 cm.
and OP=0Q=7cm

We have to construct the tangents to the circle
from the given points P and Q.

- M s .
d ~
o Y, *
/ Yo A
,‘ 3 cmy, \|I
& 2 ‘“""'h..
& . 4
P Q
v 5 =
\ 7cm AR ¥ cm /
* G ) "
.. .
e ’,* Qi . -

_——— T e e

Sepsof construction

1. Draw acircle of radius 3 cm with centre at O.

2. Produce its diameter on both sides and take
points P and Q on diameter such that OP = 0Q =7
cm.

3. Bisect OP and OQ. Let E and F be the mid-
points of OP and OQ, respectively.

4. Take E as centre and OE as radius draw a
circle which intersect the given circle (0, 3) at two
points P'and Q'.

Again, taking F as centre and OF as radius draw
a circle which intersect the given circle (0, 3) at two
points P'and Q'.

5. Join PM, PN, QP' and QQ'. These are the
required tangents from P and Q to the given circle (0,
3).

Justification

Join OM and ON. The ZOMP is the angle lies in
the semi-circle and therefore, ZOMP = 90°. Since,
OM is radius of the circle. So, MP has to be tangent
to the circle. Similarly PN, QP' and QQ' are also
tangents to the give circle.

Q.4.Draw apair of tangentstoacircleof radius
5cmwhich areinclined to each other at an angle of
60°.

Ans. Sepsof construction

1. Take a point O on the plane of the paper
and draw a circle of radius OA =5 cm.

2. Produce OAto B such that OA=AB=5cm.

3. Taking A as the centre draw a circle of radius
AO=AB=5cm.

4. It cuts the circle at P and Q.

5. Join BP and BQ to get the desired tangents.
Justification :

In AOAP, we have

OP = OP=5cm (=radius)

Also, AP = 5cm (Radii of circle)
AOAP is equilateral.

= /PAO =60°

= ZBAP =120°

In ZBAP, we have
BA =APand ZBAP=120°

ZABP =/APB=30°
= /PBQ =60°

Q.5. Draw aline segment AB of length 8 cm.
TakingA ascentre, draw acircleof radius4 cm and
taking B ascentre, draw another circleof radius3
cm. Construct tangentstoeach circlefrom thecentre
of theother circle.

Ans. Sep of construction

1. Draw aline segment AB =8 cm

2. Draw acircle with centre A and radius 4 cm.
Draw another circle with centre B and radius 3 cm.

3. Let M be the mid-point of AB. Taking M as
centre and AM as radius draw a circle which intersects
the circles at P, Q, R and S.

4. Join AP, AQ, BR and BS. These are required
tangents.

Q.6.LetABCbearight triangleinwhichAB =
6 cm, BC =8 cm and 4B = 90°. BD is the
perpendicular from BonAC. Thecirclethrough B,
C,Disdrawn. Construct thetangentsfromAtothis
circle.

Ans. Steps of construction

1.  Draw line segments BC=4 cm and AB=3
cm perpendicular to each other. Join AC. AABC is
the right triangle.
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2. Taking mid- A
point E of BC as centre,
draw a circle with radius
2 cm, passing through F
B, CandD.

atB,i.e,AB LBC.

Its length AB=3 B c
cm.

Taking centre A,
draw an arc of 3 cm (AB
= AF) cutting the circle
atF.

Join AF. AF and AB are the required tangents.

Q.7. Draw acirclewith the help of abangle.
Takeapoint outsidethecircle. Construct thepair of
tangentsfrom thispoint tothecircle.

Ans. Steps of construction :

1. Draw a circle with the help of bangle.

2. Draw two chords AB and AC. Perpendicular
bisectors of AB and AC intersect each other at O,
which is the centre of the circle.

3. Taking a point P outside the circle, join OP.

4. Let M be the mid-point of OP. Taking M as
centre and OM as radius draw a dotted circle which
intersect the given circle at Q and R.

5. Join PQ and PR. Thus, PQ and PR are
required tangents.

Additional Questions

Q.1. Construst atangent toacircleof radius4

cm from apoint whichisat adistanceof 6 cm from
itscentre.
Ans. Steps of construction

1. Draw acircle with centre O and radius 4 cm.

2. DrawOP=6cm.

3. Draw the right bisector of OP intersecting
OPand C.

4. With C as centre and radius as CO or CP
draw a circle intersecting the first circle at A and B.

5. Draw PA and PB. Now PA and PB are the
required tangents.

Q.2. Draw two concentriccirclesof radii 3cm
and 5cm. Taking a point on outer circle construct
thepair of tangentstotheother. Measurethelength
of atangent and verify it by actual calculation.

Ans. Steps of construction

1.  Draw two concentric circles with centre O
andradiiad 3 cmand 5 cm.

2. Take a point P on the outer circle.

3. DrawOP.

4. Draw the right bisector of OP which meets
OP atK.

5. With K as centre and OK as radii, draw a
circle intersecting the inner circle of A and B.

6. Join PA and PB. Now PA and PB are the
required tangents Now PA=PB =4 cm.

Q.3.Draw acircleof radius4 cm. Construct a
pair of tangentstoit, theanglebetween which is60°.
Alsojustify theconstruction. M easur ethedistance
between the centre of the circle and the point of
inter section of tangents.

Ans. Steps of construction

A
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1. Draw a circle of radius 4 cm with centre O.
Angle between tangents = 60°.
Angle between corresponding radii
=180°-160=120°

Draw two radii OA and OB such that ZAOB =
120°

3. Draw perpendicular at OA at A. Draw
perpendicular to OB at B.

4. Let the perpendiculars intersect each other
atP.

Now PA and PB are the tangents.

5. Join OP. Now OP=10cm.

Q.4. Draw acircle of diameter 8cm. From a
point P, 7 cm away from itscentreconstruct apair of
tangentstothecircle.

Ans. Steps of construction

1. Draw aline segment AB =8 cm.

C2 w—28cin—H
——7cm —H

2. Drawacircle (C)) taking C as centre which is
the perpendicular bisector of AB i.e., radius AC=CB
=4cm.

3. Produce AB and cut off CP=7 cm.

4. Draw aperpendicular bisector of CP.

5. Taking Q as centre and radius = (PQ) draw a
circle C, which intersects the circle C, at M and N.

6. Join PO and PN.

Now, Pm and PN are the required two tangents.

Q.5.Draw circleof radius5cm. From apoint P,
13cm away fromitscentre, draw twotangentstothe
circle.

Ans. Steps of Construction

1. Draw acircle of radius 5 cm with centre O.

2. DrawOP=13cm.

3. Draw the right bisector of OP where A is the
mid-point of OP.

4. With centre A and radius as OA or AP draw
a circle which meets the previous circle at C and D.

5. Join PCand PD.

Thus, PC and PD are the required tangents.

Q.6. Construct acirclewhoseradiusisequal to
4cm. Let Pbeapoint whosedistancefroitscentreis
6 cm. Construct twotangentstoit from P.

Ans. Steps of construction :

1. Take apoint O in the plane of the paper and
draw a circle of radius 4 cm.

H

7

T

=

2. Make apoint P at a distance of 6 cm from the
centre O and join OP.

3. Bisect the line segment OP. Let the point of
bisection be M.

4. Taking M as centre and OM as radius, draw
a circle to intersect the given circle at the points T
and T".

5. Join PT and PT' to get the required tangents.

Q.7.Draw acircleof radius3cm. From apoint
5 cm away from its centre, construct the pair of
tangentstothecircle.

Ans. Steps of construction

1. Constructa circle C, (say) of radius 3 cm.
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2. Pisapoint 5 cm away from the centre of
circle C,.

3. Join OP.

4. Draw L bisector of OP which intersects OP
at M.

5. Taking M as centre and OM as radius draw
a circle which intersects the circle C, at Aand B.

6. Join PA and PB.

7.  On, measuring we find PA=PB =4 cm.

Thus PA and PB are the required tangents.

Q.8.DrawaAABC withsidesAB=6cm,BC =
7.5cmand AC =6.6cm. Construct another triangle
whose sides are 3/4 of the corresponding sides of
AABC.

Ans. Steps of construction :

1. DrawAB=6cm.

X
2. With A and B as centres taking 6.6 cm and
7.5 cm as radii, draw two arcs intersecting each other
atC.

3. JoinACand BC.
Now AABC is the given triangle.
4. Draw ABAX an acute angle.
5. Along AX draw points A , A, A,, A, atequal
distances such that
AA =AA =AA=AA,
6. JoinBA,.
7. Draw A,B'||A B which intersects AB at B'.
8 DrawB'C'|| BC which intersects AC at C'.
Now, DAB'C' is the requried triangle.
Q.9.Construct aAABCinwhichBC =6.5cm,
ZB =60°and £C =45°. Constuct another triangle

4
whose sides are 5 of the corresponding sides of

AABC.

Ans. Steps of construction :

1. DrawBC=6.5cm.

2. AtBandC.draw ZB=60°and ZC=45°and
the arms meet at A.

Now AABC is the given triangle.

3. Draw anacute ZCBX.

4. Along BX mark 5 points at equal distance as
shown in the figure.

5. JoinB.C.

6. Through B,, draw B,C' | | B,C which meets
BCatC.'

7. Through C',draw C'A'| | CA which meets BA
atA'.

Now AA'BA'is required triangle.

Q.10. Draw acircleof radius3cm. From apoint
P, 7 cm away from thecentreof thecircle, draw two
tangentsto thecircle. Also measurethelengths of
thetangents.

Ans. Steps of constructions :

1. Draw aline-segment AB =6 cm.

2. With A as centre draw a circle of radius 3 cm.

3. Draw 'l' label in diag the perpendicular
bisector of AB intensecting AB at C.

4. With C as centre and radius AC' (or BC) draw
a circle which intersects the precious circle at P and
Q.

5. Join BP and BQ.

Now BP and BQ are the required two tangents.
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Multiple Choice Questions

Q.1. Todraw two tangentsto a circle, which are
inclined at an angleof 60°, theper pendiculars
aretobedrawn at theendsof tworadii which
areat an angleof:

(a) 60° (b) 120°
() 90° (d)75°
Ans. (b)

Q.2. Thecentreof acircleisnot known. Can we
draw a pair of tangentstothiscirclefrom a
point P outsidethecircle?

(a) Yes (b)No
(c) cannot say (d) none of these
Ans.(a)

Q.3. Todraw apair of tangentstoacirclewhich are
inclined to each other at an angleof 35°, it is
required todraw tangentsat theend pointsof
thoseradii of thecir cle, theanglebetween which

is:

(a) 105° (b) 70°

(c) 140° (d) 145°
Ans. (d)

Q.4. Froman external point P, to constr uct tangents
toacirclecentreat O, OPisjoined and then
another circleisdrawn, taking M as centre
and OM asradius, thepoint M isthemid-point
of inter section of OP and :

(a) perpendicular bisector of OP
(b) M and O coincide

(c) M and P coincide

(D) the circle

Ans. (a)

Q.5. Inwhich of thefollowing casesconstruction of

atriangleispossible, when itssidesare:
(a) 2.5cm,3.5cm,6cm
(b)2.5cm,3 cm, 6 cm
(c)2.5cm,4.5cm, 6.5 cm
(d)2.5cm,2.5¢cm, 6 cm

Ans. (c)

Q.6. To acircle twotangentsaretobedrawn which
areinclined at an angleof 70°. For that wehave
todraw perpendicularstotworadii which are

at anangleof :

(a)110° (b) 120°

(c)90° (d) 70°
Ans. (a)

Q.7. To construct tangents to a circle from an
external point, inclined toeach other at anangle
of 70° it isrequired to draw tangents at the
endsof tworadii, theanglebetween whichis:

(a) 70° (b) 100°
(c)110° (d) 180°

Ans. (c)

Q.8. A segment AB isdivided at point P such that
PB 3 . R
E—7,thentherat|oofAP. PBis

4 b)7:4
@ 7 (b)7:
(c)7:3 (d)4:3
Ans. (d)

Q.9. ToFind apoint Pon alinesegement AB such

AP 3
that —=—,thesegment AB istobedivided

AB 7
intheratio:
(a)3:7 (b)7:3
(c)4:3 (d)3:4

Ans. (d)

3
Q.10. If asimilar trianglewhosesidesare B times

thecorresponding sidesof agiven triangleis
tobecongructed, thepoint onthesdeof agiven
triangledividesthesideintheratiois:
(a)3:2 (b)2:3
(¢)3:5 (d)5:3

Ans. (c)



