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Class 10 Maths Chapter 11 Construction

Ex 11.1 Class 10 Maths Question 1.
Draw a line segment of length 7.6 cm and divide it in the ratio 5:8. Measure
the two parts.
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Solution:
Steps of Construction:
1. Draw a line segment AB = 7.6 cm.
2. Draw an acute angle BAX on base AB. Mark the ray as AX.
3. Locate 13 points A4, As, As, ..., Ajaon theray AX so that AA = AqAx = ... = A10A13
4 Join A3 with B and at As draw a line Il to BA43, i.e. AsC. The line intersects AB at C.
5 Onmeasure AC=29cmand BC=4.7 cm.

7.6 cm

-
-
A

C
Justification:
In AAAsC and AAA43B,
ASC l | Al}lB
ax ﬁs_ (By the Basic Proportionality Theorem)
BC AGA L,
AC _ 5 o S
BC 8 TOASA,; 8]
ZANCEBC:=518

Ex 11.1 Class 10 Maths Question 2.
Construct a triangle of sides 4 cm, 5 cm and 6 cm and then a triangle similar

to it whose sides are 23 of the corresponding sides of the first triangle.
Solution:
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Steps of Construction:

. Draw AC — 6 cm (ii) With A and Cas centres and radii 4 cm.

. 5 cm respectively draw two ares intersecting each other at B. Join BA and BC.
. Draw a ray AY making an acute angle with AC.

. Locate three points and Ron AY, such that AP — POQR.

. Join CR.
. Through o. draw a line QC’ parallel to RC (by making an angle equal to ~ARC) meeting the

DD WN =

line segment AC at C’.

7. Similarly, through C, draw a line B’C parallel to CB
Thus, ABC is the required triangle, which is similar to AABC with scale factor %

Justification:
By construction, we have:

ac_2 CC_1

¢c .1l AC 2

AC _aAc+CC . CC

AC AC T AC

A )
= ‘_9=1+l='3— = &:3

AC' 2 2 C 3
Also CB' || CB
= AB'AC' ~ ABAC [By AA similarity)
SO’BAzBC :A_'C -_-12..

BA BC AC 3

(£C = £C' (by construction) and ZA = ZA (common)]

Ex 11.1 Class 10 Maths Question 3.
Construct a triangle with sides 5 cm, 6 cm, and 7 cm and then another
triangle whose sides are 75 of the corresponding sides of the first triangle.

Solution:
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Steps of Construction:

1. Draw a AABC withAB=5cm,BC=7cmand AC =6 cm.
2. Draw an acute angle CBX below BC at point B.

3. Mark the ray BX as B4, B», B3, B4, Bs, Bg and B such that BB1= B1B> = ByB3 = B3B4 = B4Bs = B5Bg = BB
4 Join Bsto C.

5. Draw B5C' parallel to BsC, where C’ is a point on extended line BC.
6. Draw AC’ | AC, where A’ is a point on extended line BA.

ABC’ is the required triangle.

Justification: In AABC and AABC,

' AC || A C
-27% - -gg (By the Basic Proportionality Theorem) ...(¢)
In ABB,C and ABB,C/,
B.C || B,C
-IE = BBs - (By the Basic Proportionality Theore ji
BC BB, 7 PoO:! ty Theorem) ...(i1)
o e AB _ BBy AB _ 5
uating (¢{) and (i —_— = ‘ e
Equstine@ued (). Zoe o = Gy
A'B = zAB
5

Sides of new triangle formed is % times the corresponding sides of first triangle.

Ex 11.1 Class 10 Maths Question 4.

Construct an isosceles triangle whose base is 8 cm and altitude 4 cm and
then another triangle whose sides are 112 times the corresponding sides of
the isosceles triangle.

Solution:
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Steps of Construction:

1. Construct an isosceles triangle ABC in which BC — 8 cm and altitude AD is 4 cm.
2. Draw a ray BX, making an acute angle with BC.

3. Locate 3 points on BX, such that BP — PQ = QR.

4. Join QC.

5. Through R, draw a line RC parallel to QC, meeting produced line BC at C'.

6. Through C, draw a line CA parallel to CA, meeting the produced line BA at A'.

Thus, AABC' is the required isosceles triangle
Justification:

In AABC and AA'BC', we have:

ZACB = ZA'CB [Corresponding angles]
ZB = /B [Common]
AABC ~ AA'BC' [By AA similarity]

AB AC BC

AB AC BC

BC BQ 2 BC 2
Bl B2 me o, B _ &
U sc “BR 3 ~ BC 3
AB AC BC 3
= = — -

AB AC BC 2

Ex 11.1 Class 10 Maths Question 5.

Draw a triangle ABC with side BC=6 cm, AB=5 cm and £ABC = 60°. Then
construct a triangle whose sides are 34 of the corresponding sides of the
triangle ABC.

Solution:
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Steps of Construction:

1. Draw a line segment BC = 6 cm and at point B draw an ABC = 60°.

2. Cut AB = 5 cm. Join AC. We obtain a AABC.

3. Draw a ray BX making an acute angle with BC on the side opposite to the vertex A.
4. Locate 4 points A4, Ay, Az and A4 on the ray BX so that BAq = AAp = AsAz = AzAs
5. Join Asto C.

6. At Az, draw A3C’ Il A4C, where C’ is a point on the line segment BC.

7. At C', draw CA' Il CA, where A’ is a point on the line segment BA.

- AABC’ is the required triangle.

Ao
A

A
X

Justification: In AA’'BC’ and AABC,

A'C' || AC

A'B BC’ . % s 2

—_— = —— the Basic Proportionality Theorem) ...(i

— = ¢ @ portionality ) )
In ABA,C' and ABA C,

AC |1 AC

BC' _BA; 3 . -

—E — T - the Basic Proportionality Theorem

BC ~ BA, 4 (By po ty )

EB% " % i)
From (i) and (ii), we get ’

A—B = 2 - AB= g. AB

AB 4 4

3

Sides of new triangle formed are 2 times the corresponding sides of first triangle.
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Ex 11.1 Class 10 Maths Question 6.

Draw a triangle ABC with side BC =7 cm, 2B =45°, /A =105°. Then,
construct a triangle whose sides are 43 times the corresponding sides of
AABC.

Solution:
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Steps of Construction:

1. Draw a line segment BC — 7 cm.

2. Draw -ABC =45° and :ACB = 30°, i.e., .BAC = 105°.

3. We get AABC

4 Draw a ray BX making an acute angle with BC

5. Mark four points B4, B, B3 and B4 on BX, such that BB4 = B4B> = BoB3 = B3By

6. Join B3C.

7. Through B4 draw a line B4C’ parallel to B;C, intersecting the extended line segment BC at C’.
8. Through C’, draw a line A'C’ parallel to CA, intersecting the extended line segment BA at A'.
Thus, ABC’ is the required triangle.

Justification:
In AABC and AA'BC),

ZABC = ZA'BC' [Common]
£ZACB = ZA'C'B [Corresponding angles]
AABC ~AA'BC' [By AA similarity]

AB AC BC

AB AC BC

But, _BE — P& - §.
BC BB, 4
BC' 4
BC 3
g A'B _ A'C _ BC' _ i
AB AC BC 3
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Ex 11.1 Class 10 Maths Question 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 53F times the corresponding sides of the given triangle.
Solution:
Steps of Construction:
1. Construct a AABC, such thatBC=4cm, CA=3 cm and zBCA =90°
2. Draw a ray BX making an acute angle with BC.
3. Mark five points B4, B2, B3, Bs and Bs on BX, such that BB, =B1B> = B2B3 =
B:Bs = B4Bs.
4. Join B3C.
5. Through Bs, draw BsC’ parallel to BsC intersecting BC produced at C’.
6. Through C’, draw C’A’ parallel to CA intersecting AB produced at A’.
Thus, AA’BC’ is the required right triangle.

A

Justification:
In AABC and AA'BC, we have:

ZABC = ZA'BC' [Common]
ZACB = ZA'C'B [Corresponding angles]
AABC — AA'BC' [By AA similarity]

AB AC BC

A'B A'C  BC

put, 2C BB 3
BC' BB, 5
BC _5
BC 3
A'B A'C BC' 5
= — = =—— =

AB  AC BC 3

Focus Academy

Branchl- 19-B Muslim soc B/h Firdos Masjid Danilimda

Branch2- Opp Memon hall, Juhapura, Ahmedabad

Almas Ahmad Shaikh B.SC, B.ed [12 Years Expeience] 9099818013 8780997670




Class 10 Maths Constructions Mind Maps
Construction

Construction implies drawing geometrical figures accurately such that
triangles, quadrilateral and circles with the help of ruler and compass.

Division of a Line Segment

A line segment can be divided in a given ratio (both internally and externally)
Example:

Divide a line segment of length 12 cm internally in the ratio 3:2.

Solution :

Steps of construction :

(i) Draw a line segment AB =12 cm. by using a ruler.

(ii) Draw a ray making a suitable acute angle ~BAX with AB.

A P B

(iii) Along AX, draw 5§ (= 3 + 2) arcs intersecting the ray AX at A1? Az, As,

A; and As such that

AA1 = A1A2 = A2As = AzAs = AsAs

(iv) Join BAs.

(v) Through As draw a line AsP parallel to AsB making £AAsP = £LAAsB,
intersecting AB at point P.

The point P so obtained is the required point, which divides AB internally in
the ratio 3 : 2.

Similar Triangles

(i) This Construction involves two different situation.
(a) Construction of a similar triangle smaller than the given triangle.
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(b) Construction of a similar triangle greater than the given triangle.
(ii) The ratio of sides of the triangle to be constructed with the corresponding
sides of the given triangle is called scale factor.
Example:
Draw a triangle ABC with side BC =7 cm. 2B =45°, A =105°. Construct a
triangle whose sides are (4/3) times the corresponding side of AABC.
X
Y 5

A

45° 30°
By

B;

By

Solution :

Steps of construction :

(i) Draw BC =7 cm.

(ii) Draw a ray BX and CY such that 2CBX= 45° and

£BCY =180° - (45° + 105°) = 30°

Suppose BX and CY intersect each other at A.

AABC so obtained is the given triangle.

(iii) Draw a ray BZ making a suitable acute angle with BC on opposite side of
vertex A with respect to BC.

(iv) Draw four (greater of 4 and 3 in 4/3) arcs intersecting the ray BZ at B+, B,
Bs, B4 such that BB1 = B1B2 = B2B3 = B3B..

(v) Join B3 to C and draw a line through B4 parallel to B3C, intersecting the
extended line segment BC at C’.

(vi) Draw a line through C’ parallel to CA intersecting the extended line
segment BA at A’. Triangle A’BC’ so obtained is the required triangle.
Tangents to a Circle

Two tangents can be drawn to a given circle from a point outside it.
Example:

Draw a circle of radius 4 cm. Take a point P outside the circle. Without using
the centre of the circle, draw two tangents to the circle from point P.
Solution :
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Steps of construction :

(i) Draw a circle of radius 4 cm.

(ii) Take a point P outside the circle and draw a secant PAB, intersecting the
circle at A and B.

(iii) Produce AP to C such that AP = CP.

(iv) Draw a semi-circle with CB as diameter.

(v) Draw PD 1 CB, intersecting the semi-circle at D.

(vi) With P as centre and PD as radius draw arcs to intersect the given circle
atTand T’

(vii) Join PT and PT’. Then, PT and PT’ are the required tangents.

Note:

If centre of a circle is not given, then it can be located by finding point of
intersection of perpendicular bisector, of any two nonparallel chords of a
circle.

Ex 11.2 Class 10 Maths Question 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.
Solution:

Steps of Construction:

1. Draw a circle with centre and radices — 6 cm

2. Take a point P such that OF = 10 cm.

3. Draw the perpendicular bisector of OF. Let M is the mid-point of OF

4. With centre M and radius PM = MO, draw a circle which cuts the given circle at S and T.
S. Jon PS and PT

Thus, PS and PT are the required tangents

The length of tangents Ps= PT = 8 cimm._

Justification:

Join OS.

Now in tmriangle PSSO,
=PSSO = 90°

- PS oP? — OS> (By Pythagoras Theorem]

Jaod® — (632 = /100 —36 — /64

8 cm.

I

ruLus Avauciily

Branchl- 19-B Muslim soc B/h Firdos Masjid Danilimda

Branch2- Opp Memon hall, Juhapura, Ahmedabad

Almas Ahmad Shaikh B.SC, B.ed [12 Years Expeience] 9099818013 8780997670




Ex 11.2 Class 10 Maths Question 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.

Solution:

Steps of Construction:

1. Draw concentric circles of radius OA = 4 cm and OP = 6 cm having same centre O.

2. Mark these circlesas Cand C'.

3. Points O, A and P lie on the same line.

4. Draw perpendicular bisector of OF, which intersects OP at O'.

5. Take O’ as centre, draw a circle of radius OO’ which intersects the circle C at points T and Q.
6. Join PT and PQ, these are the required tangents.

7. Length of these tangents are approx. 4.5 cm.

Justification: Join OT and 0Q.

O1 4:PT {Radius 1 to tangent]
In right angled AOTP, OP? = OT*+ PT> = (6) = (4) + PT"
= 36 = 16 + PT* =  20=PT
= PT = Y20 - Pl =2V5cm

Similarly, PO = 2/5cm

A pair of tangents can be drawn to a circle from an external point outside the circle. These
two tangents are equal in lengths.

PT = PQ.
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Ex 11.2 Class 10 Maths Question 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.
Solution:

Steps of Construction:

1. With centre and radius 3 cm, draw a circle.

2. Produce the diameter of circle to both the ends up to P and such that OP = OQ =7 cm

3. Mark the mid-points M and M’ of OP and OQ respectively

4. With centres M and M’ and radii MP and MO respectively, draw two circles.

5. Circle with centre M intersects the given circle at Rand S. The circle with centre M intersects the given
circleat T and U.

6. Join PR, PS, QT and QU.
Thus, we have PR and PS as a pair of tangents from P and OT and QU as another pair of tangents‘from
Q drawn to the given circle.

Justification:

Join OR. Now in APRO,

<PRO =90° [Angle in a semicircle]

Also OR is the radius of the circle with centre O.
~. Line PRL OR.

We know that a line drawn through the end of a radius and perpendicular to it, is a tangent to the cnrg:le
Hence, PR is the tangent to the point R similarly, PS, QT and QU are the tangents at the points S, 1§ and
U respectively.

Ex 11.2 Class 10 Maths Question 4.
Draw a pair of tangents to a circle of radius 5 cm which are inclined to each
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other at an angle of 60°.

Solution:
Steps of Construction:

1. Draw a circle of radius 5 cm.

2. As tangents are inclined to each other at an angle of 60°.

~. Angle between the radii of circle is 120°. (Use quadrilateral property)

3. Draw radii OA and OB inclined to each other at an angle 120°.

4. At points A and B, draw S0° angles. The arms of these angles intersect at point P.
5. PA and PB are the required tangents.

Justification: In quadrilateral AOBP,

AP and BP are the tangents to the circle.

Join OP.

In right angled AOAP, OA 1 PA [Radius is L to tangent]

0 P
OAPB forms a quadrilateral
8 ZAOB = 120°

ZAOP = 60°
OP bisects ZAOB .

OA = 5cm
tan 60° = _‘ir; = £
OA 5

=> V3 = % = AP=5/3cm
Similarly, BP = 5/3cm

A pair of tangents can be drawn to a circle from an external point outside the circle. These two tangehts a
equal in lengths.
s PA=PB:
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Ex 11.2 Class 10 Maths Question 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.
Solution:

Steps of Construction:

1. Draw a line segment AB = 8 cm.

2. With centres A and B and radil 4 cm and 3 cm respectively draw two circles.

3. Mark the mid-point M of AB,

4. With centre M and radius AM = BM, draw a circle intersecting the two circles at P, Qand R, S.
5. Join AP, AQ, BR and BS.

Thus, AR and AS are a pair of tangents drawn from A to the given circle, and BP and BO are a pair
tangents drawn from B to the given circle.

Justification: Join AP

in AABP, AP 1 BP {Radius L to tangent]
AP = 4cm and AB = 8cm
AB? = AP? + BP?
= (8) = (4)> + BP? = 64 = 16 + BP?
= 64 -16 = BP? = 48 = BP?
= BP = /16x3 = BP = 4v/3 cm
Similarly, _ BS = 4Y/3 cm
Join BQ.
In AABQ, BQ 1L AQ [Radius L to tangent]
BQ = 3cm
AB?2 = BQ?+ AQ? = 87 = (3)* + AQ?
= : 64 = 9 + AO? = 64 -9 = AQ?
= 55 = AQ? = AQ = Y55 cm
Similarly, AR = 55 cm

A pair of tangents can be drawn to a circle from an external point outside the circile. These two tangents arc
equal in lengths.
-~ AQ = AR and BP=BS.

of
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Ex 11.2 Class 10 Maths Question 6.

Let ABC be a right triangle in which AB=6cm,BC=8cm and 2B =90°. BD is
the perpendicular Burn B on AC. The circle through B, C, D is drawn.
Construct the tangents from A to this circle.

Solution:

Steps of Construction:

1. Draw a right triangle ABC with AB=6 cm, BC =8 cmand B = 90°.

2. From B, draw BD perpendicular to AC.

3. Draw perpendicular bisector of BC which intersect BC at point O'.

4 Take O’ as centre and O'B as radius, draw a circle C’ passes through points B, C and D.
5. Join O'A and draw perpendicular bisector of O'A which intersect O'A at point K.

6. Take K as centre, draw an arc of radius KO’ intersect the previous circle C' at T.

7. Join AT, AT is required tangent.

(]
* X T
L F x
N
s & 27 |8cem
AR
A 6 cm \‘* B
EY
Justification:
< BDC =90°
BC acts as diameter.
AB is tangent to circle having centre O'
Join O'T.
In AAO'T, AO? = AT? + O'T?
1 1

BC is diameter OB = 3 BC = 3 (8) =4cm

OB = 4cm

OB = OT=4cm

AO? = AB’+ OB} = AO0?=(6)+ (4)

= AO? = 36 + 16 = 52 cm?
: AT? + O'T? = AO? = AT+ (4)’ =52
= . AT* =52-16=36 = AT=6cm
= AT = AB=6cm

A pair of tangents can be drawn to a circle from an external point outside the circle. These two tangents are
equal in lengths.
- AB=AT.
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Ex 11.2 Class 10 Maths Question 7.

Draw a circle with the help of a bangle. Take a point outside the circle.
Construct the pair of tangents from this point to the circle.

Solution:

Steps of Construction:

1. Draw a circle with bangle.

2. Take two non-parallel chords AB and CD of the circle
3. Draw perpendicular bisectors of these chords intersecting each other at O, which is the centre ofthe
circle.

4. Take a pomt P outside the circle.

5. Join OP.

6. Mark the mid-point M of OP.

7. With M as centre and radius equal to MP = OM, draw a circle intersecting the first circle at and R
8. Join PQ and PR.

Justification: Join OQ and OR.

In AOQP and AOPR, OQ = OR [Radii of the circle] |
OopP = OP [Common]
ZQ = ZR = 90° [Radius is L to tangent]
AOQP = AORP [by RHS]
PQ = PR [By C.P.C.T]

A pair of tangents can be drawn to a circle from an external point laying outside the circle. These two
tangents are equal in lengths.
-~ PQ=QR
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