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Exercise 11.1

In each of the following, give the justification of the construction also:

1. Draw a line segment of length 7.6 cm and divide it in the ratio 5:8.
Measure the two parts.

Answer
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Steps of Construction:

Step I

AB = 7.6 cm is drawn.

Step II:

A ray AX making an acute angle with AB is drawn.
Step lI:

After that, a ray BY is drawn parallel to AX making equal acute angle as in
the previous step.

Step V-
Point A1, A2, A3, A4 and A5 is marked on AX and point B1, B2....to B8 is
marked on BY such that AA1 = A1A2 = A2A3 =....BB1= B1B2 = .... B7BS8
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Step V-

A5 and B8 is joined and it intersected AB at point C diving it in the ratio 5:8.
AC:CB=5:8

Justification:

AAA5C ~ ABB8C

.". AA5/BB8 = AC/BC = 5/8

NCERT 10th Mathematics Chapter 11, class 10 Mathematics Chapter 11
solutions

2. Construct a triangle of sides 4 cm, 5 cm and 6 cm and then a
triangle similar to it whose sides are 2/3 of the corresponding sides of
the first triangle.

Answer

Steps of Construction:

Step I

AB =6 cm is drawn.

Step Il

With A as a centre and radius equal to 4 cm, an arc is draw.
Step lI:

Again, with B as a centre and radius equal to 5 cm an arc is drawn on
same side of AB intersecting previous arc at C.

Step IV:

AC and BC are joined to form AABC.
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Step V-

Aray AX is drawn making an acuteangle with AB below it.

Step VI:

5 equal points (sum of the ratio = 2 + 3=5) is marked on AX as A1 A2....A5
Step VII:

AS5B is joined. A2B' is drawn parallel to A5B and B'C' is drawn parallel to
BC.

AAB'C' is the required triangle

Justification:

ZA(Common)

£LC=ZC"'and £B = £ B'(corresponding angles)
Thus AAB'C' ~ AABC by AAA similarity condition
From the figure,

AB'/AB = AA2/AA5 = 2/3

AB' =2/3 AB

AC'=2/3AC

NCERT 10th Mathematics Chapter 11, class 10 Mathematics Chapter 11
solutions

3. Construct a triangle with sides 5 cm, 6 cm and 7 cm and then
another triangle whose sides are 7/5 of the corresponding sides of the
first triangle.

Answer
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Steps of Construction:
Step |

A triangle ABC with sides 5 cm, 6 cm and 7 cm is drawn.

Step I

A ray BX making an acute angle with BC is drawn opposite to vertex A
Step lI:

7 points as B1 B2 B3 B4 B5 B6 and B7 are marked on BX.
Step IV,

Point B5 is joined with C to draw B5C.

Step V-

B7C' is drawn parallel to B5C and C'A' is parallel to CA.
Thus A'BC' is the required triangle.

Justification

AAB'C' ~ AABC by AAA similarity condition

.". AB/A'B = AC/A'C' = BC/BC'

and BC/BC' = BB5/BB7 = 5/7

".A'B/AB =A'C'/AC ==BC'/BC =7/5

4. Construct an isosceles triangle whose base is 8 cm and altitude 4
cm and then another triangle whose sides are 1.5 times the
corresponding sides of the isosceles triangle.
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Answer

Steps of Construction:

Step I

BC =5 cm is drawn.

Step I

Perpendicular bisector of BC is drawn and it intersect BC at O.
Step lI:

At a distance of 4 cm, a point A is marked on perpendicular
bisector of BC.

Step IV:

AB and AC is joined to form AABC.

Step V:

A ray BX is drawn making an acute angle with BC opposite to vertex A.
Step VI:

3 points B1 B2 and B3 is marked BX.

Step VII:

B2 is joined with C to form B2C.

Step VIII:

B3C' is drawn parallel to B2C and C'A' is drawn parallel to CA.
Thus, A'BC' is the required triangle formed.

Justification:
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AAB'C' ~ AABC by AA similarity condition.
.". AB/AB' = BC/B'C' = AC/AC'
also,
AB/AB' = AA2/AA3 = 2/3
= AB'=3/2 AB, B'C'=3/2BC and AC' = 3/2 AC

NCERT 10th Mathematics Chapter 11, class 10 Mathematics Chapter 11
solutions

5. Draw a triangle ABC with side BC=6 cm, AB=5 cm and ZABC =
60°. Then construct a triangle whose sides are 3/4 of the
corresponding sides of the triangle ABC.

Answer

Step I

BC =6 cm is drawn.

Step II:

At point B, AB = 5 cm is drawn making an

ZABC = 60° with BC.
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Step lI:

AC is joined to form AABC.

Step IV:

Aray BX is drawn making an acute angle with BC opposite to vertex A.
Step V-

4 points B1 B2 B3 and B4 at equal distance is marked on BX.
Step VII:

B3 is joined with C' to form B3C'.

Step VIII:

C'A' is drawn parallel CA.

Thus, A'BC' is the required triangle.

Justification:

ZA=60° (Common)

£LC=/LC

AAB'C' ~ AABC by AA similarity condition.

.". AB/AB' = BC/B'C' = AC/AC'

also,

AB/AB' = AA3/AA4 = 4/3

= AB'=3/4 AB, B'C' = 3/4 BC and AC' = 3/4 AC

NCERT 10th Mathematics Chapter 11, class 10 Mathematics Chapter 11

solutions
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6. Draw a triangle ABC with side BC =7 cm, £ZB =45°, ZA =105°.
Then, construct a triangle whose sides are 4/3 times the
corresponding sides of A ABC.

Answer

Sum of all side of triangle = 180°

S ZA + ZB + ZC =180°

£ZC =180°-150° = 30°

Steps of Construction:

Step I:

BC =7 cm is drawn.

Step Il

: At B, a ray is drawn making an angle of 45° with BC.
Step lI:

At C, a ray making an angle of 30° with BC is drawn intersecting the
previous ray at A. Thus, ZA = 105°.

Step IV:

A ray BX is drawn making an acute angle with BC opposite to vertex A.
Step V-

4 points B1 B2 B3 and B4 at equal distance is marked on BX.

Step VI:

B3C is joined and B4C' is made parallel to B3C.
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Step VII:

C'A' is made parallel CA.

Thus, A'BC' is the required triangle.
Justification:

£ B =45° (Common)

£LC=/LC

AAB'C' ~ AABC by AA similarity condition.
.. BC/BC' = AB/A'B' = AC/A'C'

also,

BC/BC' = BB3/BB4 = 34

= AB = 4/3 AB', BC =4/3 BC'and AC = 4/3 A'C'

NCERT 10th Mathematics Chapter 11, class 10 Mathematics Chapter 11

solutions

7. Draw a right triangle in which the sides (other than hypotenuse) are
of lengths 4 cm and 3 cm. Then construct another triangle whose
sides are 5/3 times the corresponding sides of the given triangle.

Answer
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Steps of Construction:

Step I

BC =3 cm is drawn.

Step Il

At B, A ray making an angle of 90° with BC is drawn.
Step lI:

With B as centre and radius equal to 4 cm, an arc is made on previous ray
intersecting it at point A.

Step IV:
AC is joined to form AABC.
Step V:

A ray BX is drawn making an acute angle with BC opposite to vertex A.
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Step VI:

5 points B1 B2 B3 B4 and BS at equal distance is marked on BX.
Step VII:

B3C is joined B5C' is made parallel to B3C.

Step VIII:

A'C' is joined together.

Thus, AA'BC' is the required triangle.

Justification:

As in the previous question 6.

Exercise 11.2

In each of the following, give also the justification of the construction:

1. Draw a circle of radius 6 cm. From a point 10 cm away from its
centre, construct the pair of tangents to the circle and measure their
lengths.

Answer
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Steps of Construction:

Step I

With O as a centre and radius equal to 6 cm, a circle is drawn.
Step II;

A point P at a distance of 10 cm from the centre O is taken. OP is joined.

Step I
Perpendicular bisector OP is drawn and let it intersected at M.
Step IV:

With M as a centre and OM as a radius, a circle is drawn intersecting
previous circle at Q and R.

Step V:
PQ and PR are joined.

Thus, PQ and PR are the tangents to the circle.
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On measuring the length, tangents are equal to 8 cm.
PQ = PR = 8cm.

Justification:

OQ is joined.

ZPQO =90° (Angle in the semi circle)

-.0Q L PQ

Therefor, OQ is the radius of the circle then PQ has to be a tangent of the
circle.

Similarly, PR is a tangent of the circle.

NCERT 10th Mathematics Chapter 11, class 10 Mathematics Chapter 11
solutions

2. Construct a tangent to a circle of radius 4 cm from a point on the
concentric circle of radius 6 cm and measure its length. Also verify
the measurement by actual calculation.

Answer
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Steps of Construction:

Step I

With O as a centre and radius equal to 4 cm, a circle is drawn.

Step I

With O as a centre and radius equal to 6 cm, a concentric circle is drawn.
Step lI:

P be any point on the circle of radius 6 cm and OP is joined.

Step IV:

Perpendicular bisector of OP is drawn which cuts it at M

Step V:

With M as a centre and OM as a radius, a circle is drawn which intersect
the the circle of radius 4 cm at Q and R

Step VI:
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PQ and PR are joined.

Thus, PQ and PR are the two tangents.
Measurement:

OQ =4 cm (Radius of the circle)

PQ = 6 cm ( Radius of the circle)
ZPQO =90° (Angle in the semi circle)
Applying Pythagoras theorem in APQO,
PQ? + QO? = PO?

= PQ? + 4%= 67

= PQ? + 16 = 36

= PQ?=36- 16
= PQ?=20
= PQ =215

Justification:
ZPQO =90° (Angle in the semi circle)
-.0Q L PQ

Therefor, OQ is the radius of the circle then PQ has to be a tangent of the
circle.

Similarly, PR is a tangent of the circle.

NCERT 10th Mathematics Chapter 11, class 10 Mathematics Chapter 11
solutions
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3. Draw a circle of radius 3 cm. Take two points P and Q on one of its
extended diameter each at a distance of 7 cm from its centre. Draw
tangents to the circle from these two points P and Q.

Answer
M R 1
Vi
I 1
P x1 0, W Q
|
¥ N T

Steps of Construction:

Step |

With O as a centre and radius equal to 3 cm, a circle is drawn.
Step II:

The diameter of the circle is extended both sides and an arc is made to cut
itat7 cm.

Step lI:
Perpendicular bisector of OP and OQ is drawn and x and y be its mid-point.
Step IV:

With O as a centre and Ox be its radius, a circle is drawn which intersected
the previous circle at M and N.

Step V:

Step IV is repeated with O as centre and Oy as radius and it intersected the
circleatRand T.
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Step VI:
PM and PN are joined also QR and QT are joined.

Thus, PM and PN are tangents to the circle from P and QR and QT are
tangents to the circle from point Q.

Justification:
ZPMO = 90° (Angle in the semi circle)
S.OM 1L PM

Therefor, OM is the radius of the circle then PM has to be a tangent of the
circle.

Similarly, PN, QR and QT are tangents of the circle.

4. Draw a pair of tangents to a circle of radius 5 cm which are inclined
to each other at an angle of 60°.

Answer

We know that radius of the circle is perpendicular to the tangents.
Sum of all the 4 angles of quadrilateral = 360°
.". Angle between the radius (£0) = 360° - (90° + 90° + 60°) = 120°

Steps of Construction:
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Step I

A point Q is taken on the circumference of the circle and OQ is joined. OQ
is radius of the circle.

Step I

Draw another radius OR making an angle equal to 120° with the previous
one.

Step llI:

A point P is taken outside the circle. QP and PR are joined which is
perpendicular OQ and OR.

Thus, QP and PR are the required tangents inclined to each other at an
angle of 60°.

Justification:

Sum of all angles in the quadrilateral PQOR = 360°

ZQOR + LZORP + ZOQR + ZRPQ = 360°

= 120° + 90° + 90° + ZRPQ = 360°

= ZRPQ = 360° - 300°

= ZRPQ = 60°

Hence, QP and PR are tangents inclined to each other at an angle of 60°.

NCERT 10th Mathematics Chapter 11, class 10 Mathematics Chapter 11
solutions
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5. Draw a line segment AB of length 8 cm. Taking A as centre, draw a
circle of radius 4 cm and taking B as centre, draw another circle of
radius 3 cm. Construct tangents to each circle from the centre of the
other circle.

Answer

Steps of Construction:
Step I: Aline segment AB of 8 cm is drawn.
Step Il

With A as centre and radius equal to 4 cm, a circle is drawn which cut the
line at point O.

Step lI:
With B as a centre and radius equal to 3 cm, a circle is drawn.
Step IV:

With O as a centre and OA as a radius, a circle is drawn which

intersect the previous two circles at P,Q and R, S.
https://www.indcareer.com/schools/ncert-solutions-for-chapter-11-constructions/

g’ll Sl Sl i S i



https://www.indcareer.com/schools/ncert-solutions-for-chapter-11-constructions/

g'll 1% S GAl i

Step V-

AP, AQ, BR and BS are joined.

Thus, AP, AQ, BR and BS are the required tangents.
Justification:

ZBPA = 90° (Angle in the semi circle)

. AP L PB

Therefor, BP is the radius of the circle then AP has to be a tangent of the
circle.

Similarly, AQ, BR and BS are tangents of the circle.

6. Let ABC be a right triangle in which AB =6 cm, BC=8 cm and 4B
= 90°. BD is the perpendicular from B on AC. The circle through B, C,
D is drawn. Construct the tangents from A to this circle.

Answer
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Steps of Construction:

Step I: AAABC is drawn.

Step Il

Perpendicular to AC is drawn to point B which intersected it at D.
Step lI:

With O as a centre and OC as a radius, a circle is drawn. The circle
through B, C, D is drawn.

Step IV:

OAis joined and a circle is drawn with diameter OA which intersected the
previous circle at B and E.

Step V-

AE is joined.

Thus, AB and AE are the required tangents to the circle from A.
Justification:

ZOEA = 90° (Angle in the semi circle)

. OE 1L AE

Therefor, OE is the radius of the circle then AE has to be a tangent of the
circle.

NCERT 10th Mathematics Chapter 11, class 10 Mathematics Chapter 11
solutions
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