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Chapter:13. CONSTRUCTIONS

Exercise : 13A

Question: 1

Solution:

Steps of Constructon:

1. Draw a line segment AB of given length 7cm.

2. Draw a line originating from A and making an acute angle with line segment AB.

3. As we have to get 3 parts out of 5 parts of AB. We will divide the line from A into 5 parts.

4, Taking A as center draw an arc cutting at A: on the line.

Al

7 an

5. With the same radius and taking Al as a center, draw another arc cutting line at Az. Repeat the
same till As, as shown below:

AS
Al

A3

AL S

7 cm

6. Join As and B by drawing a line:

Al

7 am

7. Draw lines parallel to AgB from A4 Az Az and A, cutting line AB.

8. The Point where the parallel line from As cuts AB is P.
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7 cm
9. Hence P is the required point such that AP/AB = 3/5.
Question: 2
Solution:
Steps of Construction:
1. Draw a line segment AB of length 7. 6cm.

2. Draw a ray AZ making an acute angle with the line AB.

Y,
£ 7.6cm B

3. As we have to divide the line in the ratio of 5:8. So we will make 5+8 = 13 points along AX.

4. Along AX we mark 13 arcs taking A as starting point for the first, A1 as starting point for
second and so on till Aja.

5. Join the Ai3B.
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6. With the help of these arcs, this line can be divided into 13 equal points.

7. In our case of 5:8, we join the 51 point i. e. A5 with the line AB such that the line AsP is
parallel to line A13B.

A FETE N 4, TLm B
8. Pis the required point, the point that divides the line in a ratio of 5:8.
Length of AP = 2. 9cm (approximately )

Length of PB = 4. 7cm (approximately )
AP+PB=2.9+4.7 =7.6 = AB.

Question: 3

Solution:

Steps of Construction:

1. First, we draw the triangle ABC of given dimensions.
2. Draw a line segment QR of length 7cm.

3. With Q as center draw an arc of radius 6ecm(length of PQ).
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4. With R as center draw an arc of radius 8cm(length of PR).

3

IR

a Tem [§

5. The point where the arcs intersect each other is P. Join PQ and PR.

F

8 Tem R

6. Now we construct the triangle having dimensions of 4 /5 of this triangle.
7. Draw a ray AZ at an acute angle to the line QR in the other direction of P.

8. Make 5 equal arcs along QZ, taking Q as starting point for the first arc, Q. for second and so
on till Q5. Join QsR.
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9. As we have to get the 4/5 dimensions of this triangle. We draw a line parallel to QR from Q4 tll
QR. This pointis R\

/\
(3 ]
a

10. Now from R’, draw another line parallel to PR cutting PQ at P’.

?
/X
(3 R
[4])

Qi

[

[}

11. P’QR’is the required triangle.

Question: 4

Solution:



Steps of Construction:

1. First, we have drawn a triangle of given dimensions, let’s say the triangle is A CLAssz4

2. Draw a line segment BC of length 7cm.

3. Make an arc of radius Scm taking B as a center.

\

b Tom C
4. Similarly, draw an arc of 6 cm taking C as center cutting the firstarcat A.

A

~

b Tum C

5. Join AB and AC.

6. Now we have to make a triangle which is 7/5 times of this triangle. That is we have to make a

bigger triangle.

7. Draw a ray BZ making an acute angle with BC. Make 7 equal arcs along BZ starting from B
then B1 and so on till Bs.
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8. Join BsC. Extend the line segment BC in the direction of C.

9. Draw a line from B parallel to BsC cutting the extended BC at C'.

10. Extend BA along A. Draw a line from C’ parallel to CA cutting the extended line BA at A’.
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11. Then A'BC’ is the required triangle.

Question: 5

Solution:

Steps of Construction:

1. First, we draw a triangle ABC of given dimensions.
2. Draw a line segment BC of length 7cm.

3. From B, make an angle of 60° and draw a ray from B.

[43)
R <

4. Now taking B as center and radius of 6cm(length of AB), draw an arc on the ray. The pointis A.

5. Join AC.

[ c
6. Now we have to make a triangle which is 3/4 times of this triangle.

7. Draw a ray BZ making an acute angle with the line BC. Make 4 equal arcs starting from B then



B1 and so on till Ba.

A
B (4
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8. Join B4C. Draw a line from B3 parallel to B4C cutting BC at C'.

[
74{/&\\\\\
8 e <

]

81
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z

9. Draw another line from C’ parallel to CA cutting AB at A"

A
!
A
74{/ii:i>\\
[ < <

82
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z
10. A’'BC’ is ourrequired triangle,
Question: 6

Solution:

Steps of Construction:
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1. Draw a line AB of length 6cm and extend it to B’ such that AB’ is of length 8 ¢

2. Make anangle of30° from A and angle of 60° from B. The point where these ¢
meetis C.

Ad—z—Gun——-....._..B '

B
1 A ——

3. As angles are equal in similar triangles, make an angle of 60° from B’ as well.

4. Extend the line AC along C such that it cuts the ray from B’ at C'.

A a— eom — 5 @
—— fem ——

5. AB'C’ is the required triangle .
Question: 7

Solution:

Steps of Constructon:

1. Draw a line segment BC of length 8cm.
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2. Make an angle of 45° from B and an angle of60° from C. The point where the rays meetis

point A.

3. Draw a ray BY making an acute angle with the line BC. Make 5 equal arcs starting from B, then

B1 and so on till Bs.



4, Join BsC.

5. As we have to get the triangle 3/5 times of this triangle ABC.

6. From Bs, draw a line parallel to BsC cutting BC at C'.

7. Draw another line from C’ parallel to AC cutting ABatA’.

CLASS24
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8. A’'BC’ is ourrequired triangle.

Question: 8

Solution:

Steps of Construction:

1. First we construct the triangle ABC with the given dimensions.

2. Draw a line segment BC of length 4. 5 ecm. Make an angle of 45° from B and an angle 60° from
C.

¥
"L

B C
3. The point where the rays meetis A.

4. Now draw a ray making an acute angle with BC. Make 7 equal arcs.




5. Join the last arc cut point with Cand from 3'9 arc, cut point draw aline paral.
BCat C" CLASS24
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6. From C' draw a line parallel to AC cutting AB at A’.

A’BC’ is or required triangle.

o 3
e 4

7. Now we see that our line BC gets divided into the ratio of 3:4.
So (a) 3:4 is the answer.

Questlion: 9

Solution:

Steps of Construction:

1. Draw a line segment BC of length Becm.

2. Now as we know that the altitude of the isosceles triangle is also the bisector of the baseline.
So we draw a perpendicular bisector of line BC.
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3. We cutan arc of length 4cm( length of altitude). The arc cut point is A.

4. Join AB and AC.

x
N

X

5. Now we have draw a triangle which is 3/2 times of this triangle that a triangle which is bigger
than this.



6. So we extend BC along C and BA along A as in figure.
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7. Draw a ray BZ making an acute angle with BC. Make 3 equal arcs along BZ.

z

7. Join the second arc with C. Now draw a line from last arc cut point parallel to the previous line
cutting the extended BC at C'.

z

8. From C’ draw another line parallel to CA cutting the extended BY at A'.
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9. A’'BC’ is ourrequired triangle.

Questlion: 10

Solution:

Steps of Construction:

1. First we have to draw a triangle of given dimensions lets say ABC.
2. Draw a line segment of length BC of length 3em.

3. Make an angle of 90° at B and cut an arc of radius 4cm taking B as center. The Arc cut point is
A.

A

8 ¢

4. Join AC. ABC is the right angled triangle with the given dimensions.
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5. Now we have to make a triangle which 5/3 times of this triangle, that is bigger than this
triangle.

6. So we extend the line BC along C and BA along A.

7. Draw a ray BZ making an acute angle with BC. Make 5 equal arcs along BZ starting from B
then B1 and so on till B5.

&)

[:14

2

8. Join B3C. From B5 draw a ray parallel to B3C cutting the extended BCat C'.
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9. From C’, draw another ray parallel to CA cutting the extended BAat A'.

X

-3}
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10. Then A’'BC’ is our required triangle.

Exercise : 13B

Question: 1

Solution:

Steps of Construction:

1. Draw a circle of radius 3 cm taking O as center.

2. Mark a point P, 7 cm far from point O. Draw OP.



3. Draw a perpendicular bisector of OP. The bisector cuts OP at C.

I
|
1
0 \¥c P
]
]

N

-

4, Taking C as center and radius equal to length OC or CP, draw a circle.

5. Both circles intersect at points A and B.

e

’7/\\\ | .
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=

6. Join AP and BP. Then AP and BP are the required tangents.
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Question: 2

Solution:

Steps of Construction:

1. Draw a circle of radius 3.5 em taking O as center.

2. Mark a point P, 6. 2 cm far from point O. Draw OP.
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3. Draw a perpendicular bisector of OP. The bisector cuts OP at C.

4. Taking C as center and radius equal to length OC or CP, draw a circle.

5. Both circles intersect at points A and B.

Queslion: 3

Solution:
Steps of Construction:
1. Draw a circle of radius 3.5 cm taking O as the center.

2. Extend any diameter of the circle. On the extended diameter, mark two points in two
directions, A and B such that OA = OB =5 am.
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3. Draw perpendicular bisector of OA. The bisector cuts OA at P.

X
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4. Draw perpendicular bisector of OB. The bisector cuts OB at Q.

5. Taking P as center and radius equal to length OP or PA, draw a circle.

6. The two circles intersect each other at K and L.

X

K
!
|
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7. Join AK and AL. AK and AL are the required tangents from point A.

8. Now, Taking Q as center and radius equal to length OQ or QB, draw a circle.



9. The circle with center O and center Q intersect each other at M and N.

CLASS24

K
X

f

X
L

Question: 4

Solution:

Steps of construction:

1. Draw a circle of radius 4 cm taking O as center.

2. Draw a diameter AB of this circle.

3. As we know that the tangents make an angle of 90° with the radius of the circle.

4. We draw £0AC =90° at A. Produce CA to D. CD is the required tangent.
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Question: 5

Solution:

Steps of Constructon:

1. Draw a circle with the help of a bangle. (implies center and radius of the circle is unknown)
2. Mark a point P outside the circle.

3. Draw a secant to this circle , PAB that intersect the circle at A and B.

N

4., Extend AP to C, such that PA = PC.

5. Draw perpendicular bisector of CB, which intersects CB at O.
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6. With O as center, draw a semicircle passing through C and B.

ﬂ
¢ ? AUB
X

7. From P, make an angle of 90° such thatit cuts the semicircle at Q.
Ol
|
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m
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8. With P as center and PQ as the radius of the circle. Draw a circle that cuts the previous circle
at Kand L.




X
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9. Join PKand PL. Then PK and PL are the required tangents.

Question: 6

Solution:
Steps of Construction:

1. Draw a line segment AB of length 8cm.

2. With A as center, draw a circle with radius of length equal to 4cm.

3. With B as center, draw a circle with radius of length equal to 3cm.

4. Draw perpendicular bisector of AB, which cuts ABat Q.
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5. With O as center and radius equal to OA(or OB), draw a circle.

6. The Circle of center O cuts the center of center A at Cand D.

7. Join BCand BD. Then BC and BD are the required tangents.
8. The circle of center O cuts a circle of center B at E and [I'.

9. Join AE and AF. Then AE and AF are the required tangents.

Question: 7

Solution:

Steps of Construction:

1. Draw a circle with center O and radius of length 4. Zcm.
2. We then draw any diameter POQ of this circle.

3. We then draw an angle ROQ = 45°.
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4. Draw angle of 90° from P and R.

5. Extend both the rays. The point where both the points intersect is S.

6. Then PS and RS are the required tangents.

Question: 8

Solution:

Steps of Construction:

1. Draw a circle with center O and radius of length 3cm.
2. We then draw any diameter POQ of this circle.

3. We then draw an angle ROQ = 60°.

f

a

4. Draw angle of 90° from P and R.

5. Extend both the rays. The point where both the points intersect is S.

6. Then PS and RS are the required tangents.

CLASS24
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Question: 9

Solution:

Steps of Construction:

1. Draw a circle with center O and radius of length 3cm.
2. Draw any radius OP of this circle.

3. Extend OP to Q.

4. Draw angle AOP = 60°.

5. From A, draw angle of 90°.
6. The two lines intersect each other at B.

7. Then BA is the required tangent.

Question: 10

Solution:
Steps of Constructon:

1. With O as center, draw a circle of radius of 4cm and another circle of radius 6cm.



2. Mark any point A on the bigger circle.
3. Join OA. Draw perpendicular bisector of OA.

4. The perpendicular bisector XY of OA intersects OA at B.

5. With B as center and radius of length OB (or BA), draw a circle.

6. This circle intersects the smaller circle(of radius 4cm) at P and Q.

N

7. Join AP and AQ.

8. Then AP and AQ are the required tangents.

CLASS24
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Exercise : FORMATIVE ASSESSMENT (UNIT TEST)

Question: 1

Solution:
Steps of Constructic

1. Draw a line

angle with line

4. As we have to divi With the same radius and taking A1 as center

draw another arc on the
5. Repeat till we get A6,

6. Join A6 with B.

7. Now draw lines parallel to A6B from A1,A2,A3 A4 and A5 as well, which cut the line segment
AB at K,.LLM,N and O respectively.
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8. Then AK,KLLLM,MN,NO,0B are the required 6 equal parts of line AB.

Question: 2

Solution:
Steps of Construction:

1. Draw a line segment AB of length 6. S5cm.

2. Draw a ray AZ making an acute angle with the line AB.

3. As we have to divide the line in the ratio of 4 : 7. So we will make 4 + 7 = 11 points along AZ.

4. Along AZ we mark 11 arcs taking A as starting point for the first, Al as starting peint for
second and so on till A11.

®

6. With the help of these arcs this line can be divided into 11 equal points.

7. In our case of 4 : 7, we join the 4th pointi. e. A4 with the line AB such that the line A4P is
parallel to line A11B.
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8. Pis the required point, the point that divides the line in ratio of 4 : 7.
Length of AP = 2. 4cm (approximately )

Length of PB = 4. 1cm (approximately )

AP+PB=2.4+4.1=6.5 = AB.

Question: 3

Solution:

Steps of Construction:

1. First we draw a triangle ABC of given dimensions.

2. Draw a line segment BC of length 6. 5 cm.

3. From B, make an angle of 60° and draw a ray from B.

(23
'] A

4. Now taking B as center and radius of 4. 5 cm (length of AB), draw an arc on the ray. The point
is A.

5. Join AC.

>

60"
1 c

6. Now we have to make a triangle which is 3/4 times of this triangle.

7. Draw a ray BZ making an acute angle with the line BC. Make 4 equal arcs starting from B then
B1 and so on tll B4.
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8. Join B4C. Draw a line from B3 parallel to B4C cutting BC at C'.

A
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9. Draw another line from C’ parallel to CA cutting AB at A"

’ Y
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A
74{/ii:i>\\
8 ¢ e
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11.A’BC’is our required triangle.
Question: 4

Solution:

Steps of Constructon:

CLASS24



1. First we have to draw triangle of the given dimensions.
CLASS24

2. Draw a line L.

3. Take any point S on this line, and draw an angle of 90° from this point.

Iy
T %

ag
k*\ "

4. From S, draw an arc of length 3em(length of altitude) cutting the perpendicular at A.

90
)’7\ |,

5. From A draw an angle of 30°, which cuts line | at C.

6. From C, draw an arc of length 5cm( length of BC) cutting line l at B.
7. Join AB. Then ABC is the triangle of given dimensions.

A
TR

» £

T
B
8. Draw a ray AP making an acute angle with the line AB.

9. As we have to make a triangle ADE which is 3/2 times of this triangle, i. e. a bigger triangle. We
extend AB to Y and AC to Z.
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10. With A as center draw an arc on the ray AP. Then Al as center and same radius draw another
arc till we get A3.

11. Join A2B.

12. From A3 draw a line parallel to A2B cutting the AY at D.

13. From D, draw a line parallel to BC, cutting AZ atE.

14. Then ADE is the required triangle.
Question: 5

Solution:

Steps of Construction:

1. Draw a line segment AB of length 9 cm.

2. Now as we know that the altitude of the isosceles triangle is also the bisector of the base line.
So we draw a perpendicular bisector of line BC.

3. We cut an arc of length 5 cm( length of altitude). The arc cut point is C.

4. Join AB and AC. ABC is the triangle of the given dimensions.
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6. Draw a ray from A making an acute angle with AB. Make 4 equal arcs along the ray, i. e. A1,
A2, A3, and A4.

5. Now we have draw a triangle which is 3/4 times of this triangle.

7. Join A4B.

8. From A3, draw a line parallel to A4B cutting AB at B’.

9. From B’, draw another line parallel to BC cutting AC at C'.

10. AB'C’is our required triangle.

Question: 6

Solution:

Steps of Construction:

1. First we have to draw a triangle of given dimensions.
2. Draw a line segment of length BC of length 4cm.

3. Make an angle of 90° at B.

ry

AV}
X

T




4. cut an arc of radius 3 cm taking B as center on the ray BY. The arc cut point is CLAssz4

5. Join AC. ABC is the right angled triangle with the given dimensions.

T

B8 c

6. Now we have to make a triangle which 7/5 times of this triangle, that is bigger than this
triangle.

7. So we extend the line BCalong Cto Xand BAalong AtoY.

8. Draw a ray BZ making an acute angle with BC.

9. Make 7 equal arcs along BZ starting from B then B1 and so on till B7.

10. Join B5C.

N

B2

11. From B7 draw a ray parallel to B5C cutting the BX at C".

12. From C’, draw another ray parallel to CA cutting BY at A’.
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13. Then A’BC’ is our required triangle.
Queslion: 7

Solution:

Steps of Construction:

1. Draw a circle of radius 4.8 cm.

2. Take any point P on this circle. We have to draw tangent to this circle passing through P.

3. Draw any chord PA.

4, Take a point B in the major arc. Join BA and BP.

m

5. Draw angle ABP = angle APX.

6. Extend XP along P to Y.
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7. then XY is the required tangent.

Question: 8

Solution:

Steps of Construction:

1. Draw a circle with center O and radius of length 3. 5cm.
2. We then draw any diameter POQ of this circle.

3. We then draw an angle ROQ = 60°.

f

>

e,
4. Draw angle of 90° from P and R.
5. Extend both the rays. The point where both the points intersect is S.

6. Then PS and RS are the required tangents.

e 5

Question: 9

Solution:

Steps of Construction:



1. Draw a circle with center O and radius of length 4cm.
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2. Draw any radius OP of this circle.

3. Extend OP to Q.

4. Draw angle AQP = 30°.

=y

5. From A, draw angle of90°.

6. The two lines intersect each other at B.

7. Then BA is the required tangent as angle ABP = 60°
Question: 10

Solution:

Steps of Construction:

1. With O as a center, draw a circle of radius of 4cm and another circle of radius 6cm.

2. Mark any point A on the bigger circle.
3. Join OA. Draw perpendicular bisector of OA.

4. The perpendicular bisector XY of OA intersects OA at B.



5. With B as center and radius of length OB (or BA), draw a circle.

6. This circle intersects the smaller circle(of radius 4cm) at Pand Q.

7. Join AP and AQ.

8. Then AP and AQ are the required tangents.

9. The measured length of AP and AQ is 4. 4cm (approximately).
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