' Practical Geometry

After completion of this unit, the students will be able to:

e Define and depict two converging (non-parallel) lines and find the
angle between them without producing the lines.
e Bisect the angle between the two converging lines without producing
them.
e Construct a square
* When its diagonal is given.
*  When the difference between its diagonal and side is given.
* When the sum of its diagonal and side is given.
e Construct a rectangle
= When two sides are given.
= When the diagonal and a side are given.
e Construct a rhombus
= When one side and the base angle are given.
= When one side and a diagonal are given.
e Construct a parallelogram
=  When two diagonals and the angle between them is given.
=  When two adjacent sides and the angle included between them
is given.
e Construct a kite
=  When two unequal sides and a diagonal are given.
e Construct a regular pentagon
= When a side is given.
e Construct a regular hexagon
= When a side is given.
Construct a right angled triangle
=  When hypotenuse and one side are given.
=  When hypotenuse and the vertical height from its vertex to the

hypotenuse are given. j

\
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8.1 Define and depict two Converging (non-parallel) lines
and find the angle between them without producing the lines

8.1.1 Definition:
Lines intersecting at a single point are called converging lines.

In the following figure, AB and CD are converging lines and LMis a transversal

intersecting these lines. Find the angle between converging lines.

Steps of construction:

i. 4B and CD are two converging lines and LM is the transversal which
intersects these lines at point O and V.

ii. Draw m/2 = m /1 with compass and straightedge. Thus SOR s parallel to
CD.

iii. Since CD and SR are parallel, therefore m/BORisthe required angle.

iv. Hence, angle between converging lines is 15°which is measured by using
protractor.

8.1.2 Bisect the angle between two converging lines without
producing them

We can find the angle bisector of two converging lines by performing the

following steps: . D
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Steps of construction:

i. AB and CD are two converging lines.

ii. Draw two arcs of same radius from points £ and F above AB by using
compass and draw <G_P’Itouching these arcs.

iii. Also draw two arcs of same radius from points 7/ and J below CD by using
compass and draw I?itouching these arcs.

iv. Z HOL isthe angle between the two convergent lines.

V. Draw the bisector OM of £ HOL which is the required bisector of given

converging lines.

8.1.3 Construct a square

(a) When its diagonal is given.

Example 1:

Draw a square 4BCD such that its diagonal is 4cm

Solution:

One of the diagonals of the square 4BCD

is BD and mBD = 4cm.

[Note: In a square both the diagonals

are of same length]

Steps of construction:

i. Draw the diagonal mBD = 4cm.

ii. Draw a perpendicular bisector LM
of the diagonal BD cutting it at
point O.

iii. With O as centre and radius

mOB, draw arcs cutting LM at A4
and C.

iv. Join 4 with B and D, and C with B
and D, which gives the required
square ABCD

%
F O A\2cm ~ g 0
°/
o
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(b) When the difference between 1y
its diagonal and side is given D ¢
Example 2:

Draw a square ABCD when the
difference between its diagonal and side

is equal to 2¢cm. K

Solution: 1

Steps of construction: 2em

i. Draw W and mark a point as 4 on it. . /(/ﬁ\ R
ii. Construct m/QAN =90° at A. P4 2em N 5 O

iii. Draw two arcs of radius 2cm and centre at 4 which intersects 4Q at M and
AN at L.
iv. Draw an arc of radius = mLM and centre at M which intersects A_Q) at B.
v. Draw an arc of radius = m4B and centre at A which intersects AN at D.
vi. Draw two arcs each of radius = mAB, one centre at B and second centre
at D. These arcs will intersect at point C.
vii.Join C with D and B.
Hence, ABCD is the required square.
(c) When the sum of its diagonal and side is given
Example 3:
Draw a square ABCD when the sum of its diagonal and side is equal to 3cm.
Solution: R
Steps of construction: RT
i. Draw ﬁ and mark a point as §
on it. L
ii. Construct mZQSR=90°at point S. s
iii. Draw an arc of radius 3¢m and -
7

centre at S intersecting SRatL. AN C

iv. Draw an arc of radius 3¢m and // ﬁ\

centre at S intersecting SQ at 4. P S 3em
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v. Draw an arc of radius = mAL and centre at S which intersects SQ at B. AB

is the side of the required square.
vi. Draw perpendicular BM at B.

vii. Draw an arc of radius mAB and centre at B which intersects BM at C.
viii. Draw two arcs, each of radius mAB, one with centre at 4 and second with
centre at C which intersects at D.
ix. Join C with D and D with 4
Hence, ABCD is the required square.

8.1.4 Construct a rectangle

(@) When two sides are given

Example 4:

Construct a rectangle ABCD in which mAB = 4 cm and mBC = 5 cm.
Solution:

Steps of construction:

i. Draw mAB = 4cm. G1 TH
ii. Construct mzA=m«sB =90° and

draw AG and BH. P ¢
iii. Draw an arc with centre at 4 and of

radius 5cm which intersects the AG

at point D. §
iv. Draw an arc with centre at B and of > S

radius 5cm which intersects the BH

at point C. /P 3\ f(' *y\
v. Join C with D.

A 4cm B

Hence, ABCD is the required rectangle.

Note: Sum of interior angles of a quadrilateral is equal to 360°
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(b) When the diagonal and a side are given
Example 5: 4 A
Construct a rectangle 4BCD when X T
mAB = 3cm and mAC = 5¢cm D C
Solution:

Steps of construction:
i. Draw mAB = 3cm. N
ii. Constructm/A = m/B = 90° and draw AX and BY. > LY, *
ili. With centre at A and radius 5 cm draw an arc which

intersects BY at the point C.
iv. With centre at B and radius 5cm draw an arc which /(-

intersects AX at the point D and joint C and D. A 3cm B
Hence, ABCD is the required rectangle.

N

8.1.5 Construct a rhombus
(@) When one side and the base angle are given.
Example 6: Construct a rhombus PORS when the mPQ = 4cm and mZ£P = 45°
Solution:
Steps of construction:
i. Draw mPQ = 4cm.
ii. Construct m/P = 45° and draw PX.
iii. Draw an arc with centre at P and radius 4cm which intersects PX at S.

P 4em 0

iv. Draw an arc with centre at S and radius 4cm.

v. Draw an arc with centre at O and radius 4cm which intersects the previous
arc drawn from S at R.
vi. Join R with § and Q.

Hence, PORS is the required rhombus.
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(b) When one side and a diagonal are given.
Example 7:
Construct a rhombus PORS, when mPQ = 3cm and mPR = S5cm.

Solution: 5,
Steps of construction: < N

i. Draw mPQ = 3cm.

ii. Draw an arc with centre at P and radius 5cm. Py

iii. Draw an arc with centre at Q and radius 3cm
which intersects the previous arc at R.

. . ] P 3em 0
iv. Draw an arc with centre at R and radius 3cm.

v. Draw an arc with centre at P and radius 3cm which intersects the previous
arc at S.

vi. Join Q with R, R with S and P with S.

Hence, PORS is the required rhombus.

8.1.6 Construct a parallelogram

(@) When two diagonals and the angle between them is given.

Example 8:

Construct a parallelogram ABCD whose diagonals are 3¢cm and 5cm and the

angle between them is 75°.

Solution:
Steps of construction: y
i. Draw the diagonal mAC = 3cm. 7
ii. Bisect AC with O as the midpoint.
iii. Construct an angle 75° at the point O and extend

the line on both sides. ﬁ
iv. From O, draw an arc of radius 2.5¢m on both

sides of AC to cut the above line at B and D.

V. Join 4 with B and D.
vi.  Join C with B and D. >
Hence, ABCD is the required parallelogram.

N
“,
N
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(b) When two adjacent sides and the angle included between
them are given
Example 9:

Construct a parallelogram PQORS when mPQ = 4cm, mPS= 7cm and
included angle between these sides is mZQPS = 60°.

Solution: JXZ'
Steps of construction: S AR

i. Draw a line segment )
PO =4cm.

ii. Construct mZQPX=60° at
point P.

iii. Draw an arc with centre
at P and radius 7cm which A

2

intersects PX at point S.
iv. Draw an arc with centre

at O and radius 7cm
60°
above point Q. P 4em 0

v. Draw an arc with centre at S and radius 4cm which intersects the arc

drawn from point Q at R.
vi. Join R with S and QO to R to form the required parallelogram PORS.
8.1.7 Construct a kite when two unequal sides and a diagonal
are given
Example 10:
Construct a kite PORS when mPQ = 4cm, mQR = 6¢m and the length of the
longer diagonal is mPR = 8cm.
Solution:
Steps of construction:
i. Draw mPQ = 4cm.
ii. Draw an arc with centre at Q and radius 6¢cm.
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iil. Draw an arc with centre at P and
radius S8cm. It intersects the

6 M

previous arc at point R.
iv. Draw an arc with centre P and ° N

radius 4cm above P. &
V. Draw an arc with centre at R and %o@ S

radius 6cm which intersects the §

arc drawn from P at §S.
Vi. Join R with 0 and S'and P with S.
Hence, PORS is the required kite

P 4cm Q

8.1.8 Construct a regular pentagon when a side is given

Example 11: Construct a regular pentagon PORST when mPQ = 4cm

Solution:
Steps of construction:

i. Draw mPQ = 4cm.
ii. Construct msP = m-zQ = 108°.
[NOTE: Each interior angle of a regular pentagon is equal to 108°.]

iii. Draw an arc with centre at
P and radius 4cm which
intersects PX at T.

iv. Draw an arc with centre at
QO and radius 4cm which

intersects QY at R.
v. Draw an arc with centre at R
and radius 4cm.

vi. Draw an arc with centre at T
and radius 4cm.

It intersects the arc drawn
from point R at the point S.

vii. Join R with S'and T with S.
Hence, PORST is the required regular pentagon.
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8.1.9 Construct a regular hexagon when a side is given

Example 12:

Construct a regular hexagon ABCDEF when mAB = 3cm
Solution:

Steps of construction:

i. Draw a circle of radius 3cm with centre at O.

D
EL—— -

3 cm
4 __—\B

ii. Take a point 4 on the circle, draw an arc on the circle with centre 4 and
radius 3cm. Label it as B.

iii. Take B as the centre and radius 3cm draw an arc on the circle, mark it
as C.

iv. Take C as the centre and radius 3cm draw an arc on the circle, mark it
as D.

v. Take D as the centre and radius 3cm draw an arc on the circle, mark it
as E.

vi. Take E as the centre and radius 3c¢m draw an arc on the circle, mark it
as F.

vii. Join B with C, C with D, D with E, E with F'and F with 4.

Hence, ABCDEF is the required regular hexagon.

Note: Each interior angle of a rectangular hexagon is equal to 120°
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w N

O No ok

10.

11.

12.

EXERCISE 8.1

Construct a square ABCD when a diagonal mAC = 4.5cm.

Construct a square PORS when its diagonal is 4cm more than its side.
Construct a square PQORS, when the sum of the diagonal and a side of
the square is 8cm.

Construct a rectangle ABCD when mAB = 4cm and mBC = 6cm.
Construct a rectangle ABCD, when the mAB = 5.5¢m and mAC = 8cm
Construct a rhombus KLMN, when the mKL = 5¢m, mZK = 75°
Construct a rhombus STUV, when mST = 6¢cm and mSU = 9cem

Construct a parallelogram ABCD with diagonals 6¢m and 8cm and the
angle between them 70°.

Construct a parallelogram DEFG where mDE = 5.5cm, mEF = 6.5cm and
mZE = 60°.

Construct a kite DEFG where mDE = 4cm, mEF = 8cm and the length of
the longer diagonal is mDF = 10cm.

Construct a regular pentagon ABCDE, where mAB = 3.2cm.

Construct a regular hexagon STUVWX, where mST =3cm.

8.2 Construction of a Right angled triangle

(a)

Construct a right angled triangle when hypotenuse and

one side are given

Example 1:Construct a right angled triangle ABC, when mAB = 5cm,
mAC = 7cm and mZB = 90°

Solution Ty

Steps of construction: clL

iv.

Hence, ABC is the required right angled /(/
triangle. ﬁ\

A

7
Draw mAB = Scm.

Construct m~ZB = 90°. Draw BX
Take 4 as the centre and radius

Tem. Draw an arc on intersecting )%
BXatC. K
Join 4 with C.
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(b) Construct a right angled triangle when hypotenuse and the
vertical height from its vertex to the hypotenuse are given

Example 2:
Construct a right angled triangle 4BC, when hypotenuse mBC = 9c¢m and
perpendicular from vertex 4 to BC is 4cm.

Solution:
Steps of construction:

v

Cdem

i. Draw mBC = 9cm.

ii. Bisectthe BC at point O with the help of compass.

iii. Draw a semi circle taking point O as centre.

iv. Draw two arcs of radius 4¢m taking points B and C as centre above BC.

V. Draw XY touching the two arcs which intersects the semi circle at points 4
andA4".

Vi. Join 4 with Band C.
AABCis the required right angled triangle atangle A4.

147
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Vi.

Vii.

viii.

EXERCISE 8.2

Construct following right angled triangles when:

a.  Hypotenuse = 8.5¢m and length of a side is 6¢m.

b.  Hypotenuse = 6¢m and length of a side is 3cm.

c¢.  Hypotenuse = 5cm and length of a side is 2.5¢cm.

Construct a right angled triangle ABC, when mAB = 4.5cm, mBC = 5.5cm
and m£B =90°.

Construct a right angled triangle POR, when mQR = 8cm, mPQ = 5cm
and mZQ =90°.

Construct a right angled triangle LMN, when hypotenuse mMN = 8cm
and perpendicular from vertex L to MN is 3.5cm.

REVIEW EXERCISE 8

Four options are given against each statement. Encircle the correct one.
A polygon with sum of measure of interior angles equal to 360° is
called:

(@) triangle (b) quadrilateral (c¢) pentagon (d) hexagon
In a square, the diagonals:

(@) Dbisect each other (b) do notintersect

(c) are of unequal lengths (d) do not bisect each other

In regular pentagon, the measure of an interior angle is:

(a) 100° (b) 108° (c) 116° (d) 124°

In a rectangle, the diagonals:

(@) bisect each other (b) are perpendicular to each

(c) are parallel to each other (d) none of the above

In a rhombus, the diagonals:

(a) bisect the vertex angle (b) are of equal length
(b) are not perpendicular to each other (d) all of the above
Square is a:

(a) pentagon (b) quadrilateral

(c) triangle (d) none of the above

The measure of one interior angle of a regular hexagon is:

(a) 108° (b) 120° (c) 140° (d) 170°

If the measure of three angles of a quadrilateral are 108°,128° and 76°,
then measure of its fourth angle is:
(a) 48° (b) 88° (c) 98° (d) 108°
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Vi.

Vii.

viii.

Xi.

Construct the following:

Square PORS such that mRS = 4cm.

Square ABCD such that mAC = 3.5cm.

Square WXYZ, when the difference of its diagonal and side is 5cm.
Square PORS, when the sum of its diagonal and side is 8cm.
Rectangle ABCD in which mAB = 5.5¢m and mBC = 8cm.
Rectangle LMNO, when mLM = 4cm and mLN = 6¢cm

Rhombus PORS, when mPQ = 5.5cm and m..P = 75°.
Parallelogram 4BCD whose diagonals are 5¢m and 9¢m and the
included angle is 80°.

Parallelogram UVWX with sides mUV = 8cm, mUX = 5cm and
mZU = 60°.

Kite ABCD with mAB = 4cm, mBC = 6cm and the length of the longer
diagonal is mAC = 7cm.

Regular pentagon GHIJK, when mGH = 4cm.

SUMMARY

Quadrilateral is a 4-sided polygon which has the sum of interior angles
equal to 360°.

Coverging lines are non-parallel lines and these lines meet at a single point.
Diagonals of a rectangle, a square, a parallelogram and a rhombus
bisect each other.

Diagonals of a square and a rhombus bisect each other at 90°.
Diagonals of a square and a rectangle are of equal lengths.

In a regular hexagon, the sum of measures of interior angles is 720°
and the measure of each interior angle is 120°.

In a regular pentagon, the sum of measures of interior angles is 540°
and the measure of each interior angle is 108°.
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