PRACTICAL
TRIANGLES

Student Learning Outcomes (SLOs)

After completing this unit, students will be ab

©  Construct a triangle having given:
® Two sides and the included angle

4
4

One side and two of the angles
Two of its sides and the
three possibilities)

Angle bisectors,
Altitudes,

triangle and verify their given concurrency
Construct a trian inarea to a given quadrilateral.
Construct a rec in area to a given triangle.
Construct a square equal in area to a given rectangle.
iangle of equivalent area on a base of given length.
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13.1 Construction of a Triangle

13.1.1 Construct a triangle having given:
¢ Two sides and included angles.
¢ One side and two angles.

e Two of its sides and the angle apposite to one of them. Witl@

possibilities.
When two sides and the included angle are given. ?\

‘Examplefll Construct a triangle ABC in which

mAB = 4.8cm, mAC=32cmand m/B= @
Construction:

i) Draw the line segment AB of measu

4.8 cm. O
ii) At point A, draw on angle

measure 75°. & qg
iii) Cut AC of measure 3.2 cm ¢
iv) Draw BC & o

ired tri A

angle. 48 cm B

Thus AABC is the rg*
When one side anw are given.

Construeta triangle AXYZ in which
mAB=55cm, m/A =75° and m/B = 40°

X
Y

ii) At point B draw an angle YBA of
measure 40°, such that BY cuts AX at
point C.

Thus AABC is the required

triangle.
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Construct a triangle AXYZ in which
m/A =65, m/B=40° and mBC =5.8cm.
Construction:
We know that in AABC
msLA+ms/B+ms/B=180°
Here m/A =65 and mZB=4(°
So, m/ZC=180° —(m4A+ mAB)
=180° —(65° + 40°)
=180°-105°

=75 %
We now construct the triangle with
mBC = 5.8cm, m/B=40° and m/C=75°

i) Draw BC of measure 5.8 cm.
ii) Draw an angle XAB=40°, at pom

111) Draw mZY CB=75°, at point
iv) Rays BX and CY intersect r at pomt A,

Thus AABC is the re ngle.

Two of its sides and % e apposite to one of them. With all three

possibilities.
Case I &h
Construct a'triangle ABC in which

%40% mBC = 3.7 cm and mAB =5.3cm
Constru

B of measure 5.3 cm.
int A, draw ZBAX of measure

% W1th center B and radius 3.7 cm, draw

an arc which cuts AXat point C and

1V) Draw BC and BC'
AABC and AABC' are the required
triangle.

A 55cm B
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Construct a triangle DEF when
mDE =5.6cm, mDF = 2.5cm and m/E = 30°
Construction:
i) Draw a line segment DE of measure 5.6 cm.

ii) Draw and angle DEX of measure 40° X Q~:

at point E.
iii) With D as a center draw an arc of ?\

radius 2.5 cm, which does not cut '?
EX at any point. In this case no &
triangle can be  constructed

D cm E

satisfying the given data.
Case III O .

Construct a triangle PQR whe
mPR =mQR = 4.7cm and m/P = 55°

Construction: /)
i) Draw a line segment P ure 4.7

cm.

ii) Draw and angle £ measure 55° at e
point P. 2
iii) With point centter draw an arc of

radius 4.7 cm, which cuts EX at point Q.

iv) Join point,Q and R. &
APQR,j§ the required triangle. P 4.7 cm R

Note: ? ve case |, case Il and case III are called ambiguous cases.

\ [ Exercise 13.1 @

Construct APQR such that, mPQ = mQR = 4.6 cm and m£Q = 35°
Construct AABC such that, mAB = mAC = 5.1 cm and mZA = 65°
Construct ALMN such that, mLM = 3.7 cm, mMN =2.5 cm and ZM = 50°
Construct AABC such that, mAB =3.5cm, mBC =2.7 cm and £B = 110°
Construct AXYZ such that, mXY =4.1 cm, mYZ =5 cm and £Z = 80°

ARSI A A

1@ — / LN & & / A &

7
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6.  Construct the ADEF, ALMN and AABC in the following.
(i) mDE = 5cm, m£D = 45° and , m£E = 60°
(ii) mLM = 6cm, m£ZL =75° and , m£ZM = 45°
(iii) mBC = 5.8cm, mZA =30° and , m£B = 45°
7. Construct a AABC, when lengths of two of its sides and measure o Q
angle opposite one of the side is given as under:
(i) mAC = 4.5cm, mBC = 4.1cm and m4B = 75° Q‘
(ii) mBC = 5cm, mAB = 5.5 cm and m£C = 70° ?\
(i) ~ mAB =5cm, mBC = 5.5cm and mZA = 45° O

13.1.2 Draw
. Angle bisectors @
. Altitudes N E
. Perpendicular bisectors O

. Medians
(i) Draw the angle bisector of a gi angle

‘Examplefll Draw bisectors of angle : A

Given:
ABC is a triangle ZA, Z/Band ZC are its
angles. +
Required:
To draw bisectOrs , /B and ZC.
Construction:

i) Draw the triangle ABC. P
i) With poinit B'as a center draw an arcof any g~ | J D. C
@ tersecting the sides BC and BA at
i and M.

ake point L as a center and draw an arc of any radius.
ow take point M as a center and with the same radius draw another
arc, which cuts the pervious arc at point P.
v) Join point P to B and produce it.
BP is the bisector of /B.
—> —>
vi) Repeat steps (ii) to (v) to draw CQ and AR the bisectors of ZC and
ZA respectively.
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’S (ii) Draw the altitudes of a given triangle

‘Examplefl] Take any triangle ABC and draw its altitudes.

N Given:
A AABC Q

Required:
To draw altitudes of the AABC.
Construction:
i) Draw the triangle ABC.
ii) Take point A as center and draw an

arc of suitable radius, which cuts BC
at points D and E. D E C
iii) From D as center, draw an arc of

radius more than 1mﬁ
2 B

iv) Again from point E draw anothe
of same radius, cutting first

vi) Repeat the steps (il ) and draw BQ and CR, the altitudes of
AABC from t ces B and C, respectively.
Hence AP,&?{% are the feet of these altitudes.
erpéndicular bisector of a given triangle
A

(iii) Draw th
%he perpendicular bisector of
sides of a triangle ABC.
\s triangle ABC.

Required:

To draw perpendicular bisectors of the
sides E, BC and CA.

Construction:

i) Draw the triangle ABC.

ii) To draw perpendicular bisector of the

v) Join the points A and F. S @ F intersects BC at point P.
Then AP is the altitud% of the AABC from the vertex A.
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side E, with B as a center and radius more than half of E, draw

arcs on either sides of AB.
iii) Now with A as a center and with the same radius, draw arcs on either

sides of E, cutting previous arcs at P and Q.

iv) Join P and Q. ’
PQ is the perpendicular bisector of the AB.
v) Repeat the steps (ii) to (iv) and draw ST and LM, the p ular

bisectors of BC and A_C, respectively.

Hence PQ,ST and LM are the required perpen%@ctor of the

sides AB, BC and AC, respectively, of the AABC

(iv) Draw the median of a given trlangQJ ’
1

‘Examplefl] Take any triangle ABC and

Given:

A AABC
Required:
To draw medians of th
Construction:
i) Draw the trian
ii) Bisect the si& Cand AC at
points DAE and F}respectively.
iii) Join to Fand Cto D.

BF and CD are the
dians of the AABC, which

re
point G.
\ may be noted that medians of every triangle are concurrent (ie.,

%1 et in one point) and their point of concurrency, called centroid, divides
each of themin2:1

ans of this triangle.

By actual measurement it can be proved that
mAG _mBG mCG 2

m(ﬁ_m(ﬁ_m@ 1
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( Exercise 13.2 @

Take a A and draw the medians and prove that they are concurrent.
Take a A and draw the altitudes and prove that they are concurrent.
3. Take a A and draw the internal bisectors of angles and prove tha@

are concurrent.
4.  Construct a triangle ABC in which mBC = 6 cm, mEQn(m

and mAB =5 cm, draw the bisectors of angle A and B.
5. Construct a triangle PQR in which mPQ = 5.7cm, m
mPR = 4.4 cm, draw the altitudes from vertex R and .
6. Construct a triangle STU in which 2T = 60°, £ °and mTU = 7 cm.
Find the perpendicular bisectors of the sideg of t e and prove that
they are concurrent.
7. Construct a right triangle ABC in v
mCB =5 cm. Draw the medians of the
8. Construct the following AXYZ. eir three medians and show

that they are concurrent.
(i)  mYZ=4.4cm, meY = mLZ =75°
(i)  mXY=4.6cm, m r&l\, and mzY = 60°
9. Construct the AKLM, in ‘which m KL =4.8cm, m LM = 52cm and

mMK=4.5cm, draw their altitudes and verify their concurrency.
10.  Construct K@, in which m PQ =7cm, m QR = 6.5cm and
fin

Nt

m PR =5.8 their perpendicular bisectors and verify their

concurrency.
13.2 Fig\%@'th equal Areas
13.2.1 ct a triangle equal in area to a given quadrilateral.

aw an angle equal in area to given quadrilateral ABCD. We
that, Area of all triangles with same base equal of vertices are on
he line perpendicular to base.
1. ABCD is a given quadrilateral.
2. Join A to C.
4. Through D, draw DE parallel to AC

meeting BC produced at point E.

5. Join A to E, then ABE is the required

triangle.
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13.2.2 Construct a rectangle equal in area to a given triangle.
E.g. Construct a rectangle equal in
area to given AABC

1. Draw a triangle ABC.

2. Draw a perpendicular bisector PD

of BC.

3. Through A, draw a line PQ

parallel to BC.

4. Take mPQ= nDC.

5. Then CDPQ is the required B
rectangle.

%Oc

13.2.3 Construct a Square equal in are Q iven rectangle.
E.g. Construct a square equal in Areatosgiven rectangle ABCD.
Following are the steps of cons @

1. ABCD is a given rectangle 3 Q

2. Produce side AD to E &
mDE = mCD. ‘( "

3. Bisect AE at M. / X
4. With centr @ radius f !
mAM co&a emi circle. * M D E P

CD to meet the semi X

s a side construct a
DFQP. This shall be required square.
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< 8

Construct a Triangle of equivalent area on a base of
given length:
Following are the steps of construction

1. ABC s given triang]e.

2. Draw AD IBC. —f A \P@
3. With B as centre, and radius = x,

such that mBC=x draw an arc

&~

cutting AD at P.
4. Join BP and CP. O .
5. Then ABCP is the requlred

triangle with equal base BP=x and areaEqul t to AABC.

respectively. Construct a
rectangle.
2. Construct a square equal i area to a rectangle whose adjacent sides
are4.5cmand 2.2 ctively. Measure the sides of the square and
find its area and’compare with the area of the rectangle. Also verify by
measurement that thé perimeter of the square is less than that of the
rectangle.
3. Construet, a triangle having base 4 cm and other two sides equal to
3.60%8 cm each. Transform it into a rectangle with equal Area.
a triangle having base 6cm and other sides equal to 5cm and
ch. Construct a rectangle equal in area to given A.

Review Exercise 13

Fill in the blanks.

i) The side of a triangle opposite to the greatest angle is

ii) The line segment joining a vertex of a triangle and perpendicular to
its opposite side is called an

iii) A line segment drawn from a vertex of a triangle and meeting the

mid-point of its opposite side is called a

o~
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iv) The perpendicular bisectors of the sides of a triangle are
v) Two or more than two triangles are said to be congruent if they are
equiangular and measures of their corresponding sides are

Tick (¥) the correct answer.
i) A triangle having all the three sides congruent is called

triangle. ’

(@) scalene (b) right angled

(c) equilateral (d) isosceles ?
ii) A quadrilateral having each angle equal to 90° an ides are
congruent is called
(a) parallelogram (b) rectangle @
(c) trapezium (d) square

iii) The medians of a triangle are
(@) collinear
(c) concurrent

iv) The altitudes of an equilateral triangle are congruent.
(a) two

(c) four
v) The diagonals of a r ___each other.
(a) bisect (b) trisect
(c) bisect at ri (d) none of these
vi) The iangle cut each other in the ratio 2:1.
(a) Altitude (b) Angle bisectors

(c) Right bisectors (d) Medians
vii) %angle on the base of an isosceles triangle is 45°, then the
of the third angle is
@ (b) 60°
0° (d) 120°
i)

If the three medians of a triangle are congruent then the triangle

\ is
% (a) Right angled (b) equilateral

(c) Isosceles (d) acute angled

ix) If two of a triangle are congruent, then the triangle will
be isosceles.
(a) Altitudes (b)  Medians

(c) Right bisectors

16 = \<7mr & = \ 7 @

A\
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In this unit we have learnt the construction of the following figures
and relevant concepts.

& To construct a triangle, having given two sides and the includ

o To construct a triangle, having given one side and two of the angles.

& To construct a triangle, having given two of its sides a ngle

opposite to one of them.
o To draw angle bisectors of a given triangle \Q erify their

concurrency. @
o To draw altitudes of a given triangle and verify their'Concurrency.

©  To draw perpendicular bisectors of the si given triangle and to
verify their concurrency.

o To draw medians of a given triangle. ify their concurrency.

»  To construct a triangle equal in a a given quadrilateral.

& To construct a rectangle eq a'to given triangle.

& To construct a square e 1 to given rectangle.

& To construct a triangleof equivalent area on the base of given length.

©  Two or more tha ines are said to be concurrent if these passes
through a co oint and that point is called the point of
concurrenc

o  The point where the internal bisectors of the angles of a triangle
tis called the in-centre of a triang]e.

iht of concurrency of the perpendicular bisectors of the sides of
¢ is called its circum-centre.

in of a triangle means a line segment joining a vertex of a triangle
e mid-point of the opposite side.

Ortho-centre of a triangle means the point of concurrency of three
altitudes of a triangle.

PRACTICAL GEOMETRY - TRIANGLES




