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Constructions

In the Chapter

In this chapter, you will learn the following constructions using a ruler and a compass:

To bisect agiven angle.

To draw the perpendicular bisector of agiven line segment.

To construct an angle of 60° etc.

To construct atriangle given its base, a base angle and the sum of the other two sides.

To construct atriangle given its base, a base angle and the difference of the other two sides.

To construct atriangle given its perimeter and its two base angles.

Need of Accurate Figures: Sometimes one needs an accurate figure, for example to draw amap of a
building to be constructed, to design tools and various parts of a machine, to draw road maps, etc. To
draw such figures some basic geometrical instruments are needed.

Geometry Box : A geometry box containsthefollowing basic geometrical instruments.

(i) A pair of dividers (or adivider) with adjustments.

(i) A pair of compasses (or acompass) with provision of fitting a pencil at one end.

(iii) A protractor.

(iv) A graduated scale, on one side of which centimetresand millimetres are marked off and on the other
sideinches and their parts are marked off.

(v) A pair of set squares, one with angles 90°, 60° and 30° and other with angles 90°, 45° and 45°.
Normally, all theseinstruments are needed in drawing ageometrical figure such asatriangle, acircle, a
quadrilateral a polygon etc. with given measurements but a geometrical construction is the process of
drawing a geometrical figure using two instruments — an ungraduated ruler, also called a straight edge
and o.-compass. In construction, where measurements are al so required, we may use a graduated scale
and protractor also.

Rulesof Congruency of Two Triangles

(i) RHS: Tworight trianglesare congruent, if the hypotenuse and aside of onetriangle are respectively
equal to the hypotenuse and a side of the other triangle.

(i) ASA: Twotrianglesarecongruent, if any two anglesand theincluded side of onetriangle are equal
to the two angles and the included side of the other triangle.

(iii) SSS: Two triangles are congruent, if the three sides of one triangle are equal to the three sides of
the other triangle.

(iv) SAS: Twotrianglesare congruent, if any two sidesand theincluded angle of onetriangle are equal
to any two sides and the included angle of the other triangle.

Uniquenessof triangle: A triangleisunique, if

(i) inaright triangle, hypotenuse and one side is given.

(ii) three sidesare given.

(iii) two sides and the included angle is given.

(iv) two angles and the included sideis given.

(134)
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NCERT TEXT BOOK QUESTION (SOLVED)

| EXERCISE 11.1 |

Q.1. Congruct an angleof 90° at theinitial point
of agivenray and justify theconstruction.

Ans. Sepsof construction :

(i) Draw AB of any convenient length.

(i) With A and centre and any convenient radius,
draw an arc as shown intersecting AB and C.

(i) With C as centre and radius = AC, draw an
arc intersecting the previous arc at D.

(iv) Again with D as centre and radius = AC,
draw an arc intersecting thefirst arc at E.

(v) Again with D and E as centres and radius >

1
5 ED, draw twoarc

intersecting each
other at K. JoinAK.
(vi) < BAK =
K.
Justification: g |K
Clearly CD makes /v*;\

anangleof 60° atA A C B

and DE also makes

an angleof 60° at A. Since M isthemid point of ED.
MD makesan angle of 30° at A.

Hence, ZBAK =90°.

Q.2. Congtruct an angleof 45° at theinitial point
of agivenray and justify theconstruction.

Ans. Sepsof Construction :

(i) Draw aline BA.

(it) With B as centre and any convenient radius,
draw an arcintersecting AB at C.

(iii) With C as centre and radius = BC, draw an
arc intersecting the previous arc at D.

(iv) With D as centre and radius = BC, draw an
arcintersecting thefirst arc at E.

Xm

1
(v) With D and E as centres and radius > > ED,

draw two arcsintersecting each other at K and let BK
intersect thearc ED at G.

Now, ZABK =90°

(vi) With G and C as centres, and taking radius

1
> 5 CG draw two arcsintersecting each other at P,

Now, ZLABP=45°,
Justification : We know that ZABK =90° and
BPisitsbisector.
ZABP=45°

Q.3. Construct the angles of the following
measur ements:

(i) 30°
(iii) 15°
Ans. (a) Sepsof construction :

(i) Draw aline segement AB of any Convenient
length.

(ii) With A as
centre and any
convenient radius,
draw an arc asshown
in fig. which
intersectsAB at C.

(iii) With C as centre and radius = AC, draw an
arc which intersectsthefirst arc at D.

(ii) 22%"

B

1
(iv) With C and D ascentreand radius > > CD,

draw two arcs intersecting each other at K.,
Now, ZBAK =30°.
(b) Sepsof Construction :
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(i) Draw aline segment AB of any convenient
length.

(i) Draw anangleBAC =90°.

(iii) Draw the bisector AD of Z/BAC, so

1
ZBAR=ZBAD= 22§°

1
Then, ABAR=ZZE°

(c) Sepsof Construction :
(i) Draw aline segment AB of any convenient
length.

(ii) With A as ,
centre and any
convenient radius, i

P

draw  an arc !."' ;‘/
intersecting AB at C. V4

(iii)) With C as  B4E x
centre and radius = & 15°

AC, draw an arc such A 8

that it intersectsthe previousact at D. Now, ZBAD =
60°.

1
(iv) With Cand D ascentresand radius> > CD,

draw two arcs intersecting each other at P and

intersecting the previous arc at E.
Now, ZBAP=30°.

1
(v) With C and E as centres and radius > > CE,

draw two arcs intersecting each other at Q.

Now, ZBAQ=15°.

Q.4. Construct thefollowing anglesand verify
by measuringthem by a protractor:

() 75° (b) 105° (c)135°

Ans. (a) Sepsof Construction:

(i) DranAB=5cm

(i) With A as centre and any convenient radius,
draw an arc which intersectsAB at C.

I
!
<
i
I
I
I
1
I
I

(iii) With C as centre and radius = AC, draw an
arc intersecting the previous arc at D.

(iv) With D ascentreand radius=AC, draw an
other arc intersecting the same arc at E.

(v) With D and E as centres, draw two arcswith

1
radius > 5 DE, whichintersect at F.

Now ZBAF=90°.
(vi) Again with D and F as centres and radius

1
> 3 FD, draw two arcsintersecting each other at Q.

JoinAQ.

Now ZBAQ=75°

(b) Sepsof Construction :

(i) DrawAB =5cm.

(i) At A, draw an ZBAF =90°, as discussed in
Q1L

(iii) With A centre and any convenient radius,
draw an arc, intersecting AB at C.

(iv) With C as centre and the same radius, draw
an arc, which cutsthe previous arc at D.

(v) With D as centre and the same radius, draw
an arc, which cutsthe arc drawn in step (3) at E.

(vi) Draw raysAE.

(vii) With G and E as centres and radius more

1
than E GE, draw arcsto intersect each other at H.

(viii) JoinAH. Then £BAH istherequired angle
of 105°.

Onmeasuring by aprotractor, wefind that «\BAH
=105°.

On measuring by a protractor, we find that
ZBAH=105°.

\
H - F
G
E ﬂ&
A C B

(c) Sepsof Construction :

(i) Draw BA =5cm.

(ii) With B as centre and any convenient radius,
draw an arc which intersects BA at C.
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F B Cc A

(iii) Now with C ascentreand radius= BC, draw
an arc which intersects the previous arc at D.

(iv) Again with D as centre and radius = BC,
draw another arc which intersectsthe same arc at E.

Again with E as centre and same radius = BC

draw two arcs intersecting each other at H.

Now ZABH =135°.

Q.5. Construct an equilateral triangle, given
itssideand justify the construction.

Ans. Sepsof Construction :

(i) DrawBC=5cm.

(ii) With B and C as centres and radius = 5 cm,
draw two arcsintersecting each other at A AABCin
therequired equilateral triangle.

Justification : Since the three sides.

AB=BC=CA=5cm

Hence, AABCisan equilateral triangle.

A
draw another arc which cutsthe sasme arc at F.
1
(v) With centres as E and F and radius >— EF,
2 5cm 5cm
draw two arcsintersecting each other at G.
1
(vi) With centreasK and E and radius > — KE,
2 B 5cm C
| EXERCISE 11.2 |

Q.1. Construct atriangleABC in which BC =
7cm, £ZB=75°and AB+AC =13cm.

Ans. Given : InAABC,

BC=7cm, £B=75°

and AB+AC=13cm

Required : To construct thetriangle ABC.

Sep of Construction :

(i) Draw thebaseBC=7cm

(ii) At the point B makean angle XBC =75°.

(iii) Cut aline segment BD equal toAB +AC (=
13cm) fromtheray BX.

(iv) JoinDC,

(v) Makean ZDCY = #BDC.

(vi) Ley CY intersect BX atA.

Then, ABCistherequired triangle.

Justification :
ZACD=/ADC

= AC = AD

(Sides opposite to equal angles)

= AB=BD-AD=BD-AC

= AB+AC=BD.

Q.2.Construct atriangleABC inwhichBC =

8cm, £ZB=45°andAB—-AC =3.5cm.
Ans. Giventhat, AABC
BC=8cm, £B=45°andAB-AC=35cm

(By construction)
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Sepsof construction :

(i) Draw thebaseBC=8cm

(i) At the point B makeand #XBC =45°,

(iii) Cut theline segment BD equal toAB—-AC =
3.5cmfromtheray BX.

(iv) JoinDC.

(v) Draw the perpendicular bisector, say PQ of
C

(vi) letitintersect BX at apoint A.

(vii) JoinAC.

Q.3.Construct atriangle PQR inwhich QR =
6cm, ZQ =60° and PR —PQ =2cm.

Ans. Giventhatin AABC, QR=6.cm, £Q=60°
andPR-PQ=2cm.

Sepsof construction

(i) Draw thebase QR =6cm

(i) At the point Q makean ZXQR=60°.

(iii) Cut line segment QS=PR—PQ (=2 cm) from
theline QX extended on opposite side of line segment
QR

(vi) Join SR.

(v) Draw the perpendicular bisector LM of SR.
(vi) Let LM intersect QX at P.

(vii) Join PR.

=

Q.4.Construct atriangleXYZ inwhich £Y =
30°, £Z=90°and XY +YZ +ZX =11cm.

Ans. Stepsof Construction :

(i) DrawBC=11cm.

1
—x30°=15°. AtC

(if) At B, draw an angle of >

1
draw an angle of P x 90° = 45°,

(iii) Letthearmsmeet at X.

(iv) Draw theright bisectorsof BX and CX. Let
the bisectorsmeet BCat Y and Z.

(v) JoinX and Y and Z with X.

Thuswe get therequired AXY Z.

IR
\\ |
0
hY
N
B
Justification : INnAAXY,
we have AY = XY (D)
[Y liesonthe L bisector of AY]
Smilaly, ZB = XZ (i)
XY+YZ+ZX = AY+YZ+ZB=AB
[From (i) and (ii)]
From (i) weget
AY = XY
LYAX = ZLYXA (D)
[Angles opposite to equal sides]
INAAXY, £ZXYZ = ZYAX+ZLYXA
[By exterior angle Theorem]
LXYZ = 2ZYAX [From(iii)]

Q.5. Construct aright trianglewhose baseis

12cm and sum of itshypotenuseand other sideis18
cm.

Ans. Sepsof Constructions:

(i) DrawBC=12cm.

(i) AtB, draw ZCBK =90°

(iii) Along BK, cut off BY =18cm. JoinCand .
(iv) Draw the right bisector of CY. Let the

bisector meet BY atA.

JoinA and C.
AABC istherequired triangle.

18 cm

12 cm c
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Additional Questions

Q.1. Draw an angle of 80° with the help of a
protractor. Then construct anglesof (i) 40° (ii) 160°
and (iii) 120°.

Ans. Makean Z/AOB =80°.

(i) Bisect the ZAOB (using compass)

ZAOP=/POB =40°

(i1) Now measurethearc ST. and T as centre draw

acTS=TU.

Z/SOR=80°+80°=160°.

(i) With T ascentredraw arc TV = arc TW.

Hence, ZAOQ=280° +40°=120°.

Q.2. Construct atriangle whose sidesare 3.6
cm, 3.0cm and 4.8 cm. Bisect thesmallest angleand
measur eeach part.

A

48 cm

Ans. Sepsof Construction:

(i) Takealinesegment BC=4.8cm.

(i) With centreasB and C draw arcsof AB=3cm
andAC=3.6cm.

(iii) JoinAB andAC.

(iv) Now, bisect the /BCA

/B =55° /C=45°and LA =85°

1 1
£BCO=ZACO= 7 (45)=22 3"

Q.3.AtriangleABC can becongtructed in which
£ZB=60° £ZC=45°andAB+BC+AC=12cm.Is
thisstatement true? Justify your answer.

Ans. Yes, Since, the base angles 60° and 45° can
be constructed using ruler and compasses.

Q.4.Canweconstruct atriangleABC in which
£ZB=105°,£ZC=90°andAB +BC +AC =10cm.

Ans. No, because /B + £C =105° + 90° = 195°,
which isnot possible for atriangle.

Q.5.Congruct arhombuswhosesideisof length
3.4cm and oneof itsanglesis45°.

Ans. Sepsof construction :

(i) DrawAB =3.4cm.

(i) AtA, draw ZBAX =45°, FromAX, cut off AD
=34cm.

I
I
T
|
|
|
|
I

|
A

(iii)At B, draw £YBZ =45°. FromBZ cut off BC =
34cm.

(iv) Join CD to get the required rhombus as
ABCD.

Q.6. Draw an angle of 110° with the help of a
protractor and bisect it. M easureeach angle.

Ans. Sepsof construction :

(i) Takealine segment OA.

!

w

0O P A

(if) Makean angleof AOB = 110°

(iif) With P and Q as centres and radius more
than half of QP, draw two arcs.

(iv) JoinOR

(v) Hence ZAOR = ZBOR

1
=~ (110°) =55
> (110)
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Q.7.Draw alinesegment AB of 4cmin length.
Draw alineperpendicular toAB through Aand B,
respectively. Aretheselinesparallel ?

Ans. Yes.
XS RY
A 4 cm B

Sepsof Construction :

(i) Takealinesegment AB =4 cm.

(i) Draw ZBAX =90°and ZABT =90°.

(iii) AX || BY as sun of interior angles with
transversal AB is 180°. You can also observethat the
distance between thetwo linesAX and BY isalways
same.

Hence, AX || BY (True)

Q.8.Arhombuswhosediagonalsare4cmand 6
cminlengths.

Ans. Sepsof construction :

(i) DrawAC=6cm.

(i) Draw the perpendicular bisector XY of AC
i.e,AO=0C=3cm.

(ii1) With O as centre cut two equal arcsof 2 cm
on the opposite side of AC to intersect XY.

1 1
[0D=0B= - (BD)= - x4=2cm]

(iv) Let thesearcintersects XY at D and B.
(v) JoinAD, DC,BCandAB.
Hence, ABCD isarequired rhombus.

1
X7 D
.

S~

i
]
1
1
L il
AR 10 ,"C
I
1
!

~ -
~ s

WB
1
Y X

Justification : diagonalsof rhombusbisect each
other at 90°.

i.e, OA = 0OC=3cm
OB = 0OD=2cm
and «DOC = ZAOD

/BOA =/BOC=90°

Q.9. Construct atrianglePQR inwhich QR =6
cm, ZQ =60° and PR—-PQ =2cm.

Ans. Given: InAPQR

QR = 6am
Q= &0
andPR-PQ = 2cm.

Required : To construct the APQR

Sepsof construction :

(i) Draw thebase QR =6 cm.

(i) At the point Q makean £XQR =60°

(iii) Cut line segment QS=PR—PQ (=2cm) from
theline QX extended on opposite side of line segment
QR

(iv) JoinSR.

(v) Draw the perpendicul ar bisector LM or SR.

(vi) LetLM intersect QX at P.

(vii) Join PR.

Then, PQR istherequired triangle.

Justification : INAPSR,

we have F = R

[Pliesonthe L bisector of SR]

QS = PS-PQ

= QS = PR-PQ.

Q.10. Construct aright trianglewhosebaseis
12 cm and sum of itshypotenuseand other sideis18
cm.

Ans. Sepsof construction :

(i) DrawBC=12cm

(ii)AtB, draw ZCBK =90°

(ili) Along BK, cut off BY =18 cm. JoinCand .
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12 cm C

(iv) Draw theright bisector of CY. L et the bisector
meet By at A.

JoinA and C.

AABC istherequiredtriangle.

Multiple Choice Questions

Q.1. With the help of aruler and a compass, it is
possibleto construct an angleof:

(@ 35° (b)375°
(c)30° (d)47.6°
Ans. (b) 37.5°

Q.2. Theconstruction of atriangle ABC in which
AB=4 cm, ZA=60° is not possible when
differenceof BC and ACisequal to:

(83.5cm (b) 4.5cm
(©)3cm (d)2.5cm
Ans. (b) 4.5cm

Q.3. Which of the following angles connot be
contructed with help of aruler and acompass?

10 1 o

@ 75 (b) 225
1 o 1 o

(© 305 (@375

1
Ans. () 30§°

Q.4.1f OAistheanglebisector of £ POQ thenthe
valueof Z AOPis.

10 1 o
@33 5 (b) 22 5
1 o 1 o
(c) 30 5 (d)37 5
1
Ans.(d) 37§°

Q.5. Construction of atriangleispossiblewhen:
(a) Sum of two sidesis always greater than the

third side
(b) angle sum property of atriangleis satisfied
(c) both (a) and (b) (d) None of these

Ans. (d) None of these

Q.6. InatriangleABC; BC=5.6cm,AC-AB=1.6
cm and Z B=45° which would bethecorrect
method:

(a) We haveto produce AB, below BC
(b) We have to produce AB, above BC
(c) We haveto bisect BC
(d) None of these

Ans. () We haveto produce AB, below BC

Q.7. Theconstruction of atriangleABC, given that
BC=4cm, £ C =60° ispossblewhen difference
of ABandACisequal to:

(@4.2cm (b)4.1cm
(94cm (d)3.8cm
Ans. (d)3.8cm

Q.8.1f AB+BC+AC=11.6cm, £B=60° and £ C=45°,
then to construct aAABC wewill haveto:
(8) bisect «B=60° and £ C=45°
(b) It isnot necessary to bisect /B and £C
(c) first of all bisect XA and YA where X and Y
lieson BC ( produced) thenjoinAto B and A to
C
(d) Both (@) and (c) are the steps

Ans. (d) Both (a) and (c) are the steps

Q.9. Congtruction of atriangleispossiblewhen:
(8) Sum of two side is always greater than the
3rdside
(b) angle sum property of atriangle satisfied
(c) bothaand b
(d) none of these

Ans. (c) bothaand b

Q.10. Toconstruct aAABC inwhichBC=6cmAC +
AB=10cm and £B=90°, thewrong steps of
congtruction may be:
(a) Draw £CBX=90°
(b) cut off BL =10cm
(c) JoinCL
(d) Itisnot necessary to draw the perpendicular
bisector of CL

Ans. (d) It isnot necessary to draw the perpendicul ar
bisector of CL



