Practical
Geometry

Chapter 10

10.1 INTRODUCTION

You arefamiliar with anumber of shapes. You learnt how to draw someof themintheearlier
classes. For example, you can draw aline segment of givenlength, alineperpendicular toa
givenline segment, an angle, an angle bisector, acircleetc.

Now, youwill learn how to draw paralld linesand sometypesof triangles.

10.2 CoNSTRUCTION OF A LINE PARALLEL TO A GIVEN LINE,
THROUGH A POINT NOT ON THE LINE

Let usbeginwithan activity (Fig 10.1)
(i) Takeasheet of paper. Makeafold. This
fold representsalinel.

(i) Unfold the paper. Mark a point A on the -
paper outsidel.

(i) Foldthe paper perpendicular tothelinesuch
that this perpendicular passesthroughA.
Namethe perpendicular AN.

(v) Make a fold perpendicular to this
perpendicular through the point A. Name
the new perpendicular lineasm. Now, | ||
m. Doyou see‘why’?

Which property or propertiesof pardléel lines
can helpyou hereto say that lines| and m
arepardld.
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You can use any one of the propertiesregarding thetransversal and parallel linesto
makethisconstruction usingruler and compassesonly.

Sep 1 Takealine'l’ andapoint‘ A’ outsidel ' [Figl0.2(i)]. o
< o >/
B
Sep 2 Takeany pointBonl andjoinBtoA [Fig10.2(ii)]. @
A
4 = > [
B .
(ii)

Step 3 With B ascentreand aconvenient radius, draw anarc cuttingl at Cand BA at D
[Fig 10.2(iii)].
A

D,

B /C
(iii)

Step 4 Now withA ascentreand the sameradiusasin Step 3, draw anarc EF cutting AB
at G[Fig10.2(iv)].
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Step 5 Placethe pointed tip of the compasses at C and adjust the opening so that the
pencil tipisat D [Fig 10.2 (v)].

Sep7 Now,joinAHtodraw aline*m’ [Fig 10.2 (vii)].

é,@;%/
ra—ra w7 A B - ——

Notethat ZABC and ZBAH arealternateinterior angles. Fig 10.2 (i)—(vii)
Thereforem|| |

THINK, Discuss AND WRITE

1. Intheaboveconstruction, canyoudraw any other linethrough A that would be also
paralld tothelinel ?

2. Canyoudightly modify theabove congtructionto usetheideaof equa corresponding
anglesinstead of equal aternate angles?

A
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ExErcise 10.1

1. Drawaline, say AB, takeapoint C outsideit. Through C, draw alineparallel toAB
using ruler and compassesonly.

2. Drawalinel. Draw aperpendicular tol at any point on|. On this perpendicular
chooseapoint X, 4cmaway froml. Through X, draw alinemparall€l tol.

3. Letl bealineand Pbeapoint not onl. Through P, draw alinemparallel tol. Now
joinPtoany point Q onl. Chooseany other point R onm. Through R, draw aline
pardld toPQ. Letthismeet| at S. What shapedo thetwo setsof pardld linesenclose?

10.3 CoNsTRUCTION OF TRIANGLES

Itisbetter for youto go through thissection after recalling ideas
£3=/1+22 ontriangles, in particular, the chapterson propertiesof triangles - £1+£2+£3=180°
and congruenceof triangles. X

X
1 You know how triangles are classified based on sides or
5 5  anglesandthefollowingimportant propertiesconcerningtriangles:
Y 7 Y 7
A
A
B —C

() Theexterior angleof atriangleisequal in measuretothe
sum of interior oppositeangles. A

(i) Thetotal measure of thethree anglesof atriangleis180°. . .
(i) Sum of thelengthsof any two sidesof atriangleisgreater c s

thanthelength of thethird side. bt 2 = @

atb>c (iv) Inany right-angled triangle, the square of the length of
hypotenuseisequal to the sum of the squares of the lengths of the other two
Sdes.
Inthe chapter on‘ Congruenceof Triangles , wesaw that atriangle can bedrawnif any
oneof thefollowing setsof measurementsaregiven:
(i) Threesides.
(i) Two sidesand the angle between them.
(i) Twoanglesand the side between them.
(iv) Thehypotenuseand aleginthecaseof aright-angledtriangle.
Wewill now attempt to usetheseideasto construct triangles.

10.4 CONSTRUCTING A TRIANGLE WHEN THE LENGTHS OF
1ITs THREE SIDES ARE KNOWN (SSS CRITERION)

Inthissection, wewould construct triangleswhen dl itssidesare known. Wedraw first a
rough sketch to give anideaof wherethe sidesare and then begin by drawing any one of
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thethreelines. Seethefollowing example:

ExampLE 1 CongructatriangleABC, giventha AB=5cm, BC=6cmandAC=7cm.

(Rough Sketch)

SoLuTION A
Sep 1 Firgt, wedraw arough sketchwith givenmesasure, (Thiswill helpusin = g Z ey
deciding how to proceed) [Fig 10.3()]. -
B C
6 cm
0]
Step 2 Draw alinesegment BC of length 6 cm [Fig 10.3(ii)]. ]°3 6 cm é
(i)
Step 3 From B, point A isat adistance of 5 cm. So, with B as centre, draw an arc of
radius 5 cm. (Now A will be somewhere on thisarc. Our jobisto find where
exactly Ais) [Fig10.3(iii)]. —
B 6 cm (iii) C
Step 4 From C, point A isat adistance of 7 cm. So, with C as centre, draw an arc of
radius 7 cm. (A will be somewhereonthisarc, wehavetofixit) [Fig 10.3(iv)].
»
. (8 {
S
E:i 6 cm é

)
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Step 5 A hastobeon boththearcsdrawn. So, it isthe point of intersection of arcs.
Mark the point of intersection of arcsasA. JoinAB and AC. AABCisnow ready
[Fig10.3(v)].

A

5Cm
&

B 6 cm C

Fig10.3 (i) — ()

Now, let us construct another triangle DEF such that DE =5 cm, EF =6 cm, and
DF =7 cm. Takeacutout of ADEF and placeit on AABC. What do we observe?

We observethat ADEF exactly coincideswith AABC. (Notethat thetriangleshave
been congtructed when their threesidesaregiven.) Thus, if three sidesof onetriangleare
equal to the corresponding three sides of another triangle, then the two triangles are
congruent. Thisis SSS congruency rulewhichwehavelearnt in our earlier chapter.

THINK, Discuss AND WRITE

A student attempted to draw atrianglewhoserough figureisgiven here. Hedrew QR first.
Thenwith Q as centre, hedrew an arc of 3cm and with R ascentre, hedrew an arc of
2 cm. But he could not get P. What isthe reason? What property of

™ P 2. triangledo you know in connection with thisproblem?
35 2 Cansuchatriangleexist? (Remember the property of triangles
Q 6om R | ‘Thesum of any two sidesof atraingleisawaysgreater thanthe
e
Fig104Think: Isthisright? | Tirdside)
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ExEercise 10.2

4.

Construct AXYZ inwhich XY =4.5cm,YZ=5cmand ZX =6cm.
Congtruct an equilateral triangleof sde5.5cm.

Draw APQRwithPQ =4 cm, QR =3.5cmand PR =4 cm. What type of triangle g

isthis?
Construct AABC suchthat AB=2.5cm,BC=6cmand AC=6.5cm. Measure ZB.

10.5 CoNSTRUCTING A TRIANGLE WHEN THE LENGTHS OoF Two

SIDES AND THE MEASURE OF THE ANGLE BETWEEN THEM
ARE KNowN. (SAS CRITERION)

Here, we havetwo sides given and the one angle between them. Wefirst draw asketch
and then draw one of the given line segments. The other stepsfollow. See Example 2.

ExampLE 2 Congtruct atriangle PQR, given

SoLuUTION

that PQ=3cm,QR=5.5¢cm
and ZPQR = 60°.

Step 1 First, we draw arough sketch with 60°

P (Rough Sketch)

given measures. (This helps us Q 35

. . D
to determine the procedure in )
congtruction) [Fig 10.5(i)].

5.5cm

ol )

Siep 2 Draw aline segment QR of length (i)

5.5cm[Fig 10.5(ii)].

Sep 3 AtQ,draw QX making 60° with QR.

Step 4 (Tofix P, the distance QP has been

(Thepoint Pmust besomewhere ~_460°
onthisray of theangle)

[Fig 10.5(iii)].

Q 5.5cm I:{
(iif)

given).
With Q ascentre, draw anarc of redius
3 cm. It cuts QX at the point P

';Uo

[Fig 10.5(v)].

e
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Sep 5 JoinPR. APQRisnow obtained (Fig 10.5(v)).

Fig 10.5 (i)—(v)

L et usnow construct another triangleABC suchthat AB =3 cm, BC=5.5cmand
m<£ABC =60°. Takeacut out of AABC and placeit on APQR.What do we observe?
Weobservethat AABC exactly coincideswith APQR. Thus, if two sidesand theincluded
angleof onetriangle are equal to the corresponding two sidesand theincluded angle of
another triangle, thenthetwo trianglesare congruent. Thisis SAS congruency rulewhich
wehavelearntinour earlier chapter. (Notethat thetriangleshave been constructed when
their two sidesand the angle included between thesetwo sidesare given.)

THINK, Discuss AND WRITE

Intheabove construction, lengths of two sidesand measure of oneangleweregiven. Now
study thefollowing problems:

INAABC, if AB=3cm,AC=5cmand m£C=30°. Canwedraw thistriangle?We
may draw AC =5 cmand draw £C of measure 30°. CAisonearmof ZC. Point B should
belying ontheother arm of ZC. But, observethat point B cannot belocated uniquely.
Therefore, the given dataisnot sufficient for construction of AABC.

Now, try to construct AABCif AB =3cm,AC=5cmand m«B = 30°. What dowe
observe? Again, AABC cannot be constructed uniquely. Thus, we can concludethat a
uniquetrianglecan beconstructed only if thelengthsof itstwo sidesand themeasure of the
included angle betweenthemisgiven.

ExErcise 10.3

1. Construct ADEF suchthat DE=5cm, DF =3 cmand mZEDF = 90°.

2. Condgruct anisoscelestriangleinwhichthelengthsof each of itsequa sidesis6.5cm
and theangle betweenthemis 110°.

3. Construct AABCwithBC=75cm,AC=5cmand mZC =60°.
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10.6 CONSTRUCTING A TRIANGLE WHEN THE MEASURES OF
TWO OF ITS ANGLES AND THE LENGTH OF THE SIDE
INCLUDED BETWEEN THEM 1s GIVEN. (ASA CRITERION)

Asbefore, draw arough sketch. Now, draw the given line segment. Make anglesonthe
two ends. Seethe Example 3.

ExampLE 3 Construct AXYZifitisgiventha XY =6cm,

m£ZXY =30° and m«£XYZ =100°.

SoLuUTION

Sepl

Sep 2

Sep 3

Sep 4

Step 5

Beforeactual construction, wedraw
arough sketchwith measuresmarked
onit. (Thisisjust to get an ideaas
how to proceed)

[Fig10.6(i)].

Draw XY of length 6 cm.

At X, draw aray XPmakinganangle
of 30°with XY . By thegiven condition
Z must be somewhere on the XP.

AtY, draw aray YQ making an
angle of 100° with YX. By the
given condition, Z must be on the
ray YQ also.

Z hastolieon boththerays XPand
Y Q. So, the point of intersection of
thetworaysisZ.

AXY Zisnow completed.

(Rough Sketch) Z

3()° 100°
X
6 cm Y
0]
)'( 6 cm S'(
(ii)
P
6 cm S'(
(i) Q
/
. 300 100 ]
X 6 cm Y
(iv)
Z
100°
X 6 cm Y

Fig 106 ()—(v) ™
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Now, draw another ALMN, where mZNLM = 30°, LM = 6 cm and

mZNML = 100°. Takeacutout of ALMN and placeit onthe AXY Z. We observe

i v  that ALMN exactly coincideswith AXYZ. Thus, if two angles and the included

( ) rg % side of onetriangle are equal to the corresponding two angles and theincluded side
./ =t Oof another triangle, then the two triangles are congruent. ThisisASA congruency
rulewhich you havelearnt in the earlier chapter. (Notethat the triangles have been

constructed when two angles and the included side between these anglesare given.)

THINK, Discuss AND WRITE

Inthe above example, length of aside and measures of two angleswere given. Now study
thefollowing problem:

InAABC, if AC=7cm, m£A = 60° and m«B =50°, can you draw the triangle?
(Angle-sum property of atriangle may helpyou!)

Exercise 10.4

1. Construct AABC, givenm£A =60°, m«£B =30° andAB =5.8cm.

2. Construct APQRif PQ=5cm, mZPQR =105° and mZQRP = 40°,
(Hint: Recall angle-sum property of atriangle).

3. Examinewhether you can construct ADEF suchthat EF=7.2cm, mZE=110° and
m«F=80°. Justify your answer.

10.7 CoNSTRUCTING A RIGHT-ANGLED TRIANGLE WHEN THE
LENGTH OF ONE LEG AND ITS HYPOTENUSE ARE GIVEN
(RHS CRITERION)
(Rough Sketch)

L Hereit iseasy to maketherough sketch. Now, draw alineasper thegiven side.
Makearight angleon oneof its points. Use compassesto mark length of sideand

S %, hypotenuse of thetriangle. Completethetriangle. Consider thefollowing:
ExamvpLE 4 Construct ALMN, right-angled at M, giventhat LN =5cmand

M N MN =3 cm.
3 cm

0 SOLUTION
Step 1 Draw arough sketch and mark the measures. Remember to mark the
rightangle[Fig 10.7(i)]. R R
Step 2 Draw MN of length 3cm. M 3cm N
[Fig 10.7ii)]. (i)
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Step 3 AtM, draw MX L MN. (L should be

somewhere on this perpendicular) TX
[Fig 10.7(iii)].
Sep 4 WithN ascentre, draw anarcof radius5cm.
(L must beonthisarc, Snceitisat adistance
of 5cmfromN) [Fig 10.7(iv)].
==X
S e .
// "' M ' 3cm N
(i)
/ &
£ o ! ] .
M N "' M | 3cm N =X
IV
) A

Sep 5 L hastobeontheperpendicular lineMX
aswell asonthearc drawnwith centreN.
Therefore, L isthemeeting point of these
two.

ALMN isnow obtained.

[Fig10.7 (V)]

l
|

ul } .
M 3cm N
v)

Fig10.7 (i) —(v)

Exercise 10.5

1. Construct the right angled APQR, where mZQ = 90°, QR = 8cm and
PR=10cm.

2. Congtruct aright-angled trianglewhose hypotenuseis6 cmlong and oneof thelegs 2=
is4cmlong. N

\—
3. Construct an isosceles right-angled triangle ABC, where m£ZACB = 90° and
AC=6cm.

f
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Miscellaneous questions

Below are given themeasures of certain sidesand angles of triangles. Identify those
which cannot be constructed and, say why you cannot construct them. Construct rest of
thetriangles.

Triangle
AABC
APQR
AABC
ALMN
AABC
APQR
AXYZ
ADEF

Given measur ements

mZA = 85°; m«B = 115°; AB=5cm.
m£Q = 30°% mZR= 60°; QR=4.7cm.
mZA = 70°; m«£B = 50°; AC=3cm.
m«ZL = 60°; mZN = 120°; LM =5cm.
BC=2cm; AB=4cm; AC=2cm.
PQ =35cm, QR=4cm,; PR=35cm.
XY =3cm, YZ=4cm; XZ=5cm
DE=4.5cm; EF = 5.5cm; DF=4cm.

WHAT HAVE WE DISCUSSED?

InthisChapter, welooked into the methods of someruler and compassesconstructions.

Givenalinel and apoint not onit, we used theideaof ‘equal aternateangles ina
transversal diagramtodraw alineparaléd tol.

We could also have used the idea of ‘equal corresponding angles' to do the

construction.

Westudied themethod of drawing atriangle, usingindirectly the concept of congruence

of triangles.
Thefollowing caseswerediscussed:

SSS: Giventhethreesidelengthsof atriangle.

SAS: Giventhelengthsof any two sidesand the measure of the
angle between thesesides.

ASA: Giventhe measuresof two anglesand thelength of side
included between them.

RHS: Giventhelength of hypotenuse of aright-angled triangleand

thelength of oneof itslegs.



