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4.1 Introduction : 

CONSTRUCTIONS 

With the help of' sculc (Ruler) and CompaRs 

• Discct the given line segment. 

• To construct an angle, equal to a given angJe. 

• Bisect the given angle 

• Draw a parallel line to the given line. 

• Draw perpendicular, from the given point, on the given 

line segment, when-

(a) The point lies on the line-segment. 

(b) The point lies outside the line-segment. 

The important aim of studying geometry is that on the basis of given information we draw 

exact and correct shape. 

These shapes are related to line-segment, rays, lines, triangles, quadrilaterals and circle. 

Sometimes, in daily life, we need such type of practical knowledge. It is often uses in the 

construction of temple, mosque, Gurudhwara and huge building (multi-storied building). It has 

important uses in the field of science and technology. 

There are various examples in line-segment, angles, circle etc in which on the basis of 

measurement, it is impossible to divide into small parts with accruacy but it is possible by the 

method of geometrical construction. 

Construction - 1 

4.2 Divide the given line-segment into two equal parts : 

Given : line-segment AB 

To construct : Bisector of line segment AB. 
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Steps of construct ion : 

I. Taking radius more than half of the length of line scgmcr1l AB and centre at A 

draw a semi-circul ar an.: /\ 
1

, w~ing 1.:ompas~ . 

A, 
A B 

-
B 

l i) (ii ) 

A, A, 

/1.--t--t--,-t--A - -·-'----
M A M B 

(iii ) 

f· 
(IV) 

(2) Now on the line-segment AB consider B as centre draw another semj-circuJ ar arc 

A2 with the same radius which cuts the first arc at the points E & F. 

(3) Join EF which intersects the line-segment AB at the point M. 

The point M divide the line-segment AB into two equal parts. 

In the above construction on making line EF there is need of point E and F. 

On making these points, in place of semi-circular arc we can use small arc . 

Do it, see it and find conclusions : 

Draw a line-segment AB on your note-book and on the basis of construction of Axiom-

1, divide the line-segment AB into two equal parts at the point M. Like this : 

• Measure the line-segment AM & BM respectiv777ely and measure the equalityof 

AM and MB. 

• Meausre the LAME and LBME and find the relationship between LAME and 

LBME. 

We find out that AM = MB and LAME = LBME = 90° 

We conclude that the line EF divide line-segment AB into two equal parts as well as ~ • · 

is perpendicular to AB also. 

The obtained line EF is the perpendicular bisector of line-segment AB. 

Try it_: _______________________ -_··___, 

Draw a circle on your note book~ Dr~w any chord of the circle and 

draw its perpendicular bisector. 

Is the perpendicular bisector of the chord l)asses through the 

centre of the circle? 
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We concluded that : 

Perpendicular bisector of any chord of the circle passes through 
the centre of the circle. 

Exercise-4( a) 
l. , wfu;'~he help of scale and compass, divide the line-segment 6 cm jnto two equal parts. 

·: ·;1 ! l , 
2. braw a circle of radius 3 cm with centre O on yourot-book. Draw two chords AB and 

CD such that they are not parallel to each other. Draw perpendicular bisector of these 

chords. At which point these perpendicular bisectors cut each other? 

3. Divide 8 cm line-segment into four equal parts. 

4.,,D1>Wi~1\the help of compass draw a circle of radius 4 cm. Draw a chord of the circle. Find 

the distance from the centre of the circle to the mid-point of the chord. 

5:' <\@};aw a line segment PQ of 4cm. Draw a perpendicular bisector which cuts line PQ at 
point D. Is PD=QD? Now we draw a circle whose centre at D and its radius is PD, and 

observe that this circle passes through P and Q. 

6. Draw a line segment AB of 6.4 cm and make its symmetrical axis. ,-·-
• . , fi, f 

• I Construction - 2 

4.3 To construct an angle equal to a given angle. 

Given : angle BA C 

To construct : 

An angle equal to LBAC, 

whose measurement is unknown: 

Steps ·:of constructions : 

1. Draw a line-segment 
PQ 

2. Draw an arc of any 
radius considering A as 
the cenre of the given 
LABC which cuts the 
line-segments AB and 
AC at E and F 

respectively. With the 

p 

(i) 

p R 
(iii) 

Q 

) 

Q 

A 

p 

Figure 4.2 

F 
(ii) 

N 

R 
(iv) 

B 
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same radius or dislm\Cl' 
draw an arc RS 
considt!ring or laking P 
a centre. 

3. Take the length EF with compass. 

4. laking Ras the centre draw an arc which cut the previous urc RS at the point M. 
5. Joining PM extend it upto some point N. This unglc QPN is equal to ~he given 

angle BAC. 

Yerification : 

Do it. think and find conclusion : 

In your note-book draw a consttuction like constmction 2 and with the help of protactor 
measure the values of LBAC and LQPN. 1, 

Is the n1easure of the LBAC and LQPN are equal? We find that LBAC and!.L!QPN 
have equal values that is 

LBAC = LQPN. 

Try it : ''I 

With the help of tracing paper check the equality of LBAC and LQPN. 
Construction - 3 

4.4 Bisect the given angle : . . \ 

Given : angle ABC 

To construct : bisect the LABC ' I 

Steps of construction : 
1. Taking B as the centre draw an arc of any radius which cuts the sides BA and 

BC at the points P and Q respectively. 
C C C 

-\S 

A B p 
(ii) 

Figure 4.3 

A B p 
(iii) 

A 

.. . 
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2. Taking P nnd Q n:,; centres. drnw arcs of the sumc radiu~ or with value more th<1n 
half llf PQ whkh cul each other nt point S. 

3. Jpin 1hr points /1 nnLI S extending it 11pto I ,. This linc~"lcgrncnl IJL, hisecl L A/iC, 
This line-scgmcnl is 11lso known m, hiscctor of the angle A/JC. 

\ 't,rificat ion : 
Do. sec and find conclusion : 
On your not-e-book like construction 3, draw a hiscctor line-segment JU, of uny angle: 

ABC 
Witl1 the help of protactor measure L ABL and LCBL. 
ls the measure (values) of LABL and LCBL are equal? 
We find that the value of LABL and LCBL are equal. 

Think : 
\Vl1y the length of a radius is taken more than half, because if the radius is not taken 

more than half then the arcs will not cut each other at any point. 

Draw angles of small measure by drawing bisectors of angles 
Try it, and find conclusion : 

Draw a line-segment AL on your exercise book. 
Assume point A as centre and draw and arc from any 
radius, which cut the line at point B. Now assuming B 
as centre and draw one more arc of the same radius 
which cuts the first arc at the point C. Join AC & 
proceed. 

How many degrees of LCAL will be? We see 
that it is an angle of 60°. 

Now bisect LCAL find the value of LLAK 

LLAK = _!_ LBA C = _!_ ( 60°) = 30° = L CAK 
2 2 

Therefore, 

A B 

Figure 4.4 

Angle of small measurements can be drawn by dividing the angles. 

Do these, argue and conclude : 

L 

Draw a line segment AB on the exercise book. Assume point A as the centre of the line­
segment AB and draw an arc of any radius, which cut the line-segment AB and consider the 
point P. Again consider the point Pas the centre draw and arc PQ and from Q draw an arc 
QR of the same radius. 
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Join AQ and AR and extend. 

LLAB = 60° and LMAB = 120° 

LQAR = LMAB - LLAB = 60° 

Now bisect LQAR. 

Extend the bisector AN of LQAR. 

Measure LQAN and LRAN 

We see that each angle is 30° 

Describe the measurement of LBAN 

LBAN = LBAQ + LQAN 

= 60° + 30° 

= 90° 

Exercise - 4(b) 

p 

Figure 4.5 

8 

. 1. Make a 45° angle on your exercise book. With the help of scale and compass divide it 

into two equal angles. 

2. Draw an angle PQR. Draw a ray QS in this way LPQS = LRQS. 

3. Draw an angle of 120°. Divide it into four equal parts with the help of scale and ~ompass 

and verify it by measuring. 

4. Draw a right angle and construct its bisector. 

5. To construct these angles with the help of scale and compass : 

(i) 30° (ii) 450 (iii) 22.!. 
2 

0 

Contruction - 4 

(iv) 750 

4.5 Draw a parallel line to a given line from a given point. 

Given : A line l and a point A outside of it? 

To be construct : 

A line parallel to the line l, which passes 

through the point A. 

(v) 135° 

A 

(i) l 
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Stc1,s of construc1ion : 
1. Take a point B on the line l. Join B to A. . . . . 

. . . . d draw an arc of any radius, which rntersects line/ at 
2. Take pomt Bas cent1e an I . t /J respectively 

the point C und the line-segment B/\ at t ,e pom . . 

A A 
• 

• 

\ . (; 
~ - F 

A 
• 

~ \ - - -1------- -1-B- ~C~-~l --B C l --~B~ - C-!:----
B (ii) l (iii) (iv) (v) 

1 

Figure 4.6 
j 

3: Assume point A as centre and take a radius equal 
to setp 2 draw an arc EF such that which cuts the 
line-segment at the point G 

With the help of compass measure DC and 
assuming G as the centre draw an arc of radius 
DC which cuts the arc GE at the point H. 

5. Now draw a line from the point H to the point A. 

, . · line l and line m are the required parallel lines). 

Note : LABC and LBAH are alternate angles, 

LABC= LBAH. 

Group discussion : 

E A 
H m 

B C 
(vi) 

l 

Can any other line passing through the point A be drawn which is parallel to the line l? 

Draw a line parallel to the given line : 

• 

• 

• 

• 

Draw a line on your exercise book. Take any two 
points A and B on this line. 

Assuming A and B as a centre with the help of 
compass draw two arcs of any radius on the same 
side of the given line. 

Now with the help of scale joint the trumph points 
C and D of these two arcs. 

The line CD is the required line which is parallel 
to the given line AB. 

C D 

A 8 

Figure 4.7 
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Try. lhink ~111<.i conclude : 

• Draw a line AB. outside of which a point Sis locurccl . C ~ ---+~­
D 

Draw a transversal line going through the point S. Linc 

STintersccts the line J\IJ at the point r. Consruct L.CST 

equal to L STB at points of line ST. Linc CD. druwn 

~ through the point Sis parulle) to line All. Why? A B 

C'onrlusiou : Figure 4.8 

1. 

2. 

3. 

L STB = L CST (a.lternate angle) 

line CD and AB are parallel lines. 

Exercise 4(c) 

Draw two parallel lines AB and CD on your exercise book. Make the line seg111ent AM 

and line segment CM, respectively, at points A and C, makjng angles of 30° ·and 60° 

respec6vely. Find the measurement of LAMC. 

Construct a square with each side of 5 cm with the help of scale and compass._f rite the 

length of diagonal by measurement. 

Construct LBA C = 60°, on the end point A of the line segment AB of 4 cm. Draw parallel 

lines from the point B to AC. ~ 

4. Construct a triangle ABC, when BC= 4 cm, CA = 8 cm and AB = 6 cm. From the mid 

point of AB, draw a line, parallel to BC, which cuts AC at the point M. Measure the 

length of AM and CM and w1ite down. Is AM= CM? 

Construction - 5 

4.6 Draw a perpendicular line on a given line-segment 

4.6.1 (i) When the point is located on the line-segment. 

Known : line segment AB and the point P on it. 

A p 

Figure 4.9 

To construct; Perpendicular to line segment AB at the point P. 

Steps of construction : 

\ 
I • : 

B 

1. Take a point p on the line-segment AB as centre and draw an arc of any radius 

which cuts the line at Land M respectively. 
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2. Consider point Las centre and draw an arc with a radius more than LP. 

3. Assun1e point Mas centre and draw another arc from the same radius. 

4. Both arcs cut each other at point N. 

5. Join the points of P and N and extend on both sides. 

6. This line PN will be perpendicular to the given line segme.nt AB. 

N 

A p 

(i) 
B A L p 

(ii) 

MB A L p 

Figure. 4.10 

\ Terification : 

Do it, Consider them, think and conclude 

( 1ji) 

MB 

Draw a perpendicular NP at the point P on a line segment AB. in your exercise book 

as given above and find the values of LNPA and LNPB. 

Find out whether PN is perpendicular to the line AB? 

We find that measurement LAPN and LBPN are 90°. 

Thus PN is perpendicular to AB. 

4.6.2 (ii) When the point is outside the line-segment. 

Given : A line-segment AB and a point P outside of it. 

To construct : Draw a perpendicular from the point P on the line-segment AB. 

Steps of Construction : 

1. Draw an arc with appropriate radius taking P as centre which cuts the Iine­

segment AB at the points Land M respectively. 

2. Draw an arc with L as centre opposite of point P taking radius make than half 

ofLM. 
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•P •P p 

\ ) \ ) N 
A ~ B AL~MB A B 

K 

~ 
K 

(i) ( ii) (iii) 

Figure 4.11 

3. Draw one more arc in the same direction taking Mas the centre just like step 2. 
Both arcs cut at point K. 

4. Join the points P and K. This line PK, cut the line AB at the point N. 

This line PN is perpendicular to the given line AB. 

Verification : 

Do, think and conclude : 

On your note book as above draw a perpendicular PN from an outside point Pon a 
line-segment AB and measure LPNA and LPNB with the help of protractor. 

Is the line PN is perpendicular to the line-segment AB? 

We find that LPNA = LPNB = 90° 

Thus, line PN is perpendicular to line-segment AB. 

Exercise - 4( d) 

1. Draw a line-segment AB. Take any point Mon it. Draw a perpendicular at Mon 
the line-segment AB with the help of scale and compass. 

2. Draw a line-segment PQ. Take any point R which is not on line PQ. Draw a 

perpendicular on the line PQ through the point R. 

3. Draw a line-segment MN of 5 cm. Take a point P on the line-segment MN, draw 

a perpendicular on line-segment MN from point P. 

Ablllty Exercise - 4 
t. Draw an angle of 30° with the help of protactor. Now bisect it with the help of 

ruler and compass. Verify each angle by measurement. 

. . 

Constructions 99 



2. 

3. 

. h . l ·eel at the point 0. Bisect the both 
D I. AB and CD wh1c in ers 

raw two mes_ . OD with the help of scale and compass 
vertically opposite angles LCOA and LB . 
and verify that their bi sectors are on the same line. 

" le LABC. Consruct an angle equal Draw an obtuse angle L PQR and an acute ang 
-r II h easurcment of the angel so drawn. Is to the difference between them. • e t em · 

this an acute or an obtuse angle ? 

C h 1 (7 t1. )o d (22½)0 with the help of scale and compass. 4. onstruct t e ang es , 2 an 

5 A d A f h I. t AB of length 3 cm draw a perpendicular AC of . t en o t e me segmen . , 
length 3 cm. Join points B and C. Verify by measurement that L.ABC = LACB 

= 45°. 

6. Draw a line-segment AB of measurement 5 cm. Construct angles 60° and 120° 
at the point A and B respectively with the help of ruler and compass. Draw the 
bisectors of these angles. Let these meet at the point C. Measure L.ACB. 

7. Draw a circle of any radius. Take two chords PQ and QR in it. Draw the 
perpendicular bisectors of these chords. 

Join P, Q and R to their point of intersection C. Verify by construction that C is 
the centre of the circle. 

8. Draw a triangle PQR. Draw bisectors of their internal angles. Do their bisectors 
meeting at a point ? 

9. Draw a triangle ABC. Draw perpendicular bisectors of their sides. Do these 
perpendiculars meeting at a point? 

10. Construct an angle 210° with the help of ruler and compass. 
1 

( Hint: 210° = 180° + 
2 

x 60°) 

11. Draw a line-segment AB. Take any point O outside the line AB. Draw a line PQ 
parallel to AB passing though 0. Join O to the point B. Take any other point S 
on the line PQ. Draw a paraUel line to the line OB through s which cut the line 
AB at the point T. Which type of figure is formed from these pairs of parallel lines? 

We have learnt : 

1. We have study about following constructions with the help of scale and compass: 
(i) Draw the perpendicular bisector line of given line-segment. 

(Ii) Construction of an angle equal to the given angle. 

(iii) Draw a bisector line of the given angle. 
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(iv) Draw a parallel line to the given line. 

(v) Draw a perpendicular from the given point on the given Jine when­

(a) the point lies on the line-segment. 

(b) the point lies outside of the line-segment. 

2. We used the following concept to draw a line parallel to the given line : 

(i) If a transversal intersects two lines such that alternate angles arc equal then the two 

lines are parallel. 

(ii) If a transversal drawn to two lines such that corresponding angles are equal 

then two lines will be parallel. 

ANSWERS 

Exercise - 4(a) 

2. Center on O; 5. Yes 

Exercise - 4(c) 

1. LAM C = 90°, 2. Approciate 7 .1 cm 

Ability Exercise - 4 

6. LACB = 90° 

' . . . ~., ',.;.., .·, ,' 
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