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a . I (iif) To draw a perpendicular to a line at a given point
'~ QPoints to Remember: ' & .
é‘ I
1
® Construction of various geometrical figures is a !
very important part of the study of geometry for | 7<
understanding the concepts learnt in theoretical |
geometry.
Basic Constructions
( 1 )
P ' R ! Q

(i) To draw a perpendicular bisector of a given
line segment.

20

l

(iv) To draw a perpendicular to a given line from a
point outside it.

]

N
A
v
m ~—

6 cm

S

I

(ii) To draw an angle bisector of a given angle.

A
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(v) To draw an angle congruent to a given angle,
using scale and compass only.

L

Q ] R
(vi) To draw a line parallel to a given line through a
point outside it.

K R Y s
\ 1 ) I
N4

® Similar Triangles

Construction of similar triangle to a given
triangle: For a given one-to-one correspondence
between the vertices of two triangles, if their
corresponding angles are congruent and
corresponding sides are in proportion, then these
two triangles are called 'Similar triangles'.

Using these properties, we should construct
similar triangles to the given triangle.

Here, we shall see two types of constructions as
discussed below.

(A) Both triangles do not have any angle in common

Example: AABC ~ AXYZ. AB=8 cm, BC =6 cm
and AC=10 cm. AB: XY =2:1 Construct AXYZ. i

_________________________________

—————————————————————————————————

Solution: AABC ~ AXYZ (Given)
AB _ BC = AC ....(i) (c.s.s.t)
XY YZ XZ
AB 2 c\

XY "1 ....(i1) (Given)
AB BC AC 2 . .
N -VZoxz "1 ....|From (i) and (ii)]
8 _6_10 2
XY YZ XZ 1
8 2 6 2 10 2
XY 17YZ 1'XZ 1
xy=8.yz=-0,xz-10

2 2 2

XY=4cm,YZ=3cm, XZ=5cm

MASTER KEY QUESTION SET -4

C Practice Set - 4.1 (Textbook Page No. 96 ) )

(1) AABC ~ ALMN, In AABC AB=5.5cm, BC=6cm
and CA =4.5 cm. Construct AABC and ALMN,
such that E = E (4 marks)

MN 4°

Selution :

AABC ~ ALMN (Given)
R PRC BT () (csst)
LM MN LN

BC 5 .. .
_— == .. ii Given
N (i) ( )

AB_BC _AC_5 [from (i) and (ii)]
IM MN LN 4

AB _5 BC _5 AC_5
IM 4 MN 4 LN 4
55 |5 6 _5 45_5
IM 4 MN 4 LN 4
5.5 x 4 6 x 4 45 x4
LM==7—; MN= ——; LN= ==

IM=44cm, MN =4.8 cm, LN =3.6 cm
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Analytical figure: Analytical figure:
A X
L R
$ \g o
O 5 ) (@)
) Q’ % LY
40° 40°
S 5.7 T 9.5 Z
B 6 cm C M  48m N o Y o

B 6 cm C

N

4.8 cm
ALMN is the required triangle similar to the AABC.

(3) ARST ~ AXYZ, In ARST, RS = 4.5 c¢m,
£LRST =40°, ST = 5.7cm. Construct A RST and
RS 3
AXYZ, such that XY "5 (4 marks)
Solution :
ARST ~ AXYZ (Given)
LRST = £XYZ (c.a.s.t)
LXYZ = 40° (" £RST =40°, given)
RS ST .
— = .. (1 c.s.s.t.
¥ Y7 @ ( )
RS 3 .. .
But, == ... (i1 iven
Y 3 (i)  (given)
RS ST 3 . ..
el from (i) and (ii
Y _YZ 5 [ () (i))]
RS _3.S5T_3
XY 5 YZ 5
45 3 573
XY 5 YZ 5
Xy = 45%3 L Yz= 27%5
3
XY =75cm 5. YZ=95cm

10th Standard | Maths -
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S 5.7 cm T

Y 9.5cm zZ
AXYZ is the required triangle similar to the ARST.

_________________________________

[
L

Basic Construction
To divide a line segment in the given ratio.

Example: Divide seg AB of length 8 cm in the
ratio3:2

8 cm

I(AP):1(PB)=3:2

Steps of construction:

(1) Draw seg AB of length 8 cm. Draw ray AX on
either side of seg AB.

L o o oo o o e e e e o e e e o e e e e o e e e e = - = a4
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(2) Make five equal parts AA, = A A, = AA
=AA, =AA onray AX.

(3) Draw seg RS, . Draw an angle = to ZSS R at vertex
S,. Let it's arm intersect side SR at point J.

I
1
|
(3) Draw seg BA.. | (4) Draw ZSJV = /SRH, intersecting side SH at
: point 'V'.

1

I

1

(4) Draw angle = to ZAA_B at vertex A, ASVJ is the required triangle.

Let its arm intersect seg AB at P. Point
P divides seg AB in the ratio AP : PB; i.e., 3: 2.

C Practice Set - 4.1 (Textbook Page No. 96) )
(2)  APQR ~ ALTR, In APQR, PQ = 4.2 ¢m,

(B) To construct similar triangle when one pair of

angle is common.
OR =5.4 cm, PR = 4.8 cm. Construct APQR and

Example: Construct ASV], if ASHR ~ ASV], PQ 3

SH = 7.5 cm, HR = 8.5 cm, SR'= 9.5 cm, AT igruch that —— = 2. (4 marks)
SV:SH=3:5 Seolutiong

[Note : In this case, we need not do any Analytical figure:

calculation, we have to use the basic construction
that we did in the previous question.]

H

Steps of construction:

(1) Draw seg SR as base [Note: Base should be taken
that side in which vertex of common angle is
contained.]

(2) On either side of seg SR, draw ray SX and on ray
SX make five equal parts S5, =5S5,=5S,=S S, =
S,S, . [Asbigger triangle has to be divided in five
equal parts.]

_________________________________

ALTR s the required triangle similar to the APQR.
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(4)  AATM ~ AAHE. In AAMT, AM = 6.3 cm, Solution :
LTAM = 50°, and AT = 5.6 cm. 2M - 7 Analytical figure:
AH 5
Construct AAHE. (4 marks)
Solution :
Analytical figure:

ALBN is the required triangle similar to the AABC.

(8)  Construct APYQ such that PY =6.3 cm, YQ =7.2

YZ
cm, PQ=5.8 cm. If Yo

AAHE is the required triangle similar to the AAMT. similar to APYQ. (4 marks)

= g , then construct AXYZ

C Problem Set - 4 (Textbook Pg No. 99) )

(7)  AABC ~ ALBN. In AABC, AB=5.1 cm, 2B =40°,
AC 4
BC = 4.8 c¢m, iIN -7 Construct AABC and

ALBN. (4 marks)
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Solution:

Analytical figure:

Y,

____________________________________________________________________

Points to Remember:
-
(I) Construction of a tangentto the/circle.
(A) Construction of tangent to a circle at a point on the circle using the centre of the circle.

The tangent of a circle is perpendicular to the radius at its outer end. We use the same property to do this
construction.

Example: To construct a tangent to acircle of radius 3.5 cm at a point P on it.
Solution :

Analytical figure:

O 35cm [P

10th Standard | Maths - 2 | www.saiphy.com
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Steps of construction:
(1) Draw circle with given radius with centre 'O'.

(2) Take a point 'P' on the circle.

(4) Draw perpendicular to ray OP at point P. Name
line as [.

|

|

|

1

1

1

I

: (3) Draw ray OP.
|

1

1

:

|

I Line 'I' is tangent to the circle (as perpendicular
|

|

at outer end of radius is tangent.)

C Practice Set - 4.2 (Textbook Page No.98) )

(1)  Construct a tangent to a circle with centre P and
radius 3.2 cm at any point M onit. (2 marks)

Solution :

Analytical figure

~
A4

line [ is the required tangent to the circle passing
through point M on the circle.

(2)  Draw acircle of radius 2.7 cm. Draw a tangent to

through point M on the circle.

tangents.

Solution: Analytical figure:
Radius = 3.3 cm (Given)
Chord = 6.6 cm (Given)
Chord is twice of radius.
Chord PQ is a diameter.

10th Standard | Maths - 2 | www.saiphy.com
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4

the circle at any point on it. (2 marks)
Solution :
Analytical figure:
4
O 2 7em M
!
y
/

line ! is the required tangent to the circle passing

(4) . Draw a circle of radius 3.3 cm. Draw a chord PQ
of length 6.6 cm. Draw tangents to the circle at
points P.and Q. Write your observation about the

(3 marks)

P

3.3 cm

6.6 cm
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Line AQ and line BQ are tangents to the circle at
T~ points A and B respectively.
el P \
N AN

C Practice Set - 4.2 (Textbook Page No. 99) )

(5)  Draw a circle with radius 3.4 cm. Draw a chord
MN of length 5.7cm in it. Construct tangent at
point M and N to the circle. (3 marks)

@) Solution :

3.3 cm Analytical figure:

\ N

line! and m are the required tangents to the circle

at point P and point Q.
Tangents at the end points of a diameter are
parallel to each other. P
[ Problem Set - 4 (Textbook Page No.99) D
(5) Draw a circle with centre P. Draw an arc AB
of 100° measure. Draw tangents to the circle at
points A and point B. (3 marks)
Solution :
Analytical figure:
M N
5.7 cm
p

Line MP and line NP are required tangents to the
circle at point M and point N respectively.
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Points to Remember:

(B) Construction of a tangent to the circle from a
point on the circle without using the centre.

If aline drawn through an end point of a chord of
a circle and an angle formed by it with the chord
is equal to the angle subtended by the chord in
the corresponding alternate segment, then the
line is a tangent to the circle.

Example: Draw a circle of radius 3 cm. Take any
point K on it. Draw a tangent to the circle-at K
without using centre of the circle.

Solution:
Analytical figure:
N
m
L K

Line 'm' is the tangent to the circle

Steps of construction:
(1) Draw a circle with radius 3 cm.
(2) Take a point K on the circle. Draw chord KL.
(3) Take a point N in the alternate arc of arc KXL.
(4) Draw seg LN and seg KN to form £LNK.

_________________________________

—————————————————————————————————

i (5) Draw an angle congruent to ZLNK at vertex K,
: taking LK as one side. :
I 1
I 1

(6) The line m is the required tangent.

C Practice Set - 4.2 (Textbook Page No. 98) )
(3)

Draw a circle of radius 3.6 cm. Draw a tangent
to the circle at any point on it without using the
centre. (2 marks)
Solution :

Analytical figure:
A

Line m is the required tangent to the circle
at point C.
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C Problem Set - 4 (Textbook Page No. 99) )

(3) Draw any circle. Take any point A on it and
construct tangent at A without using the centre
of the circle. (2 marks)

Solution :

Analytical figure:

P
>

Points to Remember:

(O) Construction of tangents to a circle from a point outside the circle.

The angle inscribed in a semicircle is a right angle, using this property we shall draw a tangent to a circle from
a point outside it.

Note: We can draw two tangents from a point outside the circle.

Example: Draw tangent to the circle of radius 2.5 cm from a point 'P' at a distance 6 cm from the centre.

Solution:
Analytical figure:

Steps of construction:
(1) Draw a circle with centre 'O' and radius 2.5 cm.
(2) Take a point 'P' such that OP =6 cm. v
(3) Draw perpendicular bisector of seg OP and obtain midpoint M of seg OP.

(4) Taking 'M' as centre and MO as radius draw a circle, intersecting the circle at points A and B.
(5) Draw ray PA and ray PB.
(6) Line PA and line PB are tangents to the circle at points A and B respectively from point 'P".

10th Standard | Maths - 2 | www.saiphy.com
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C Practice Set - 4.2 (Textbook Page No. 99) )

(6)  Draw a circle with centre P and radius 3.4 cm. Take point Q at a distance 5.5 cm from the centre. Construct
tangents to the circle from point Q. (3 marks)

Solution :

Analytical figure:

<

line MQ and line NQ are the required tangents to the circle from point Q.

(7)  Draw a circle with radius 4.1 cm. Construct tangents to the circle from a point at a distance 7.3 cm from the
centre. (3 marks)

Solution :

Analytical figure:

Line MQ and line NQ are the required tﬁ?lgents to the circle from point Q.
10th Standard | Maths - 2 | www.saiphy.com
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C Problem Set - 4 (Textbook Pg No. 99) )

(2)  Draw a circle with centre O and radius 3.5 cm. Take a point P at a distance 5.7 cm from the centre. Draw
tangents to the circle from point P. (3 marks)

Solution :

Analytical figure:

\

g L

/

(4)  Draw a circle of diameter 6.4 cm. Take a point R at a distance equal to its diameter from the centre. Draw

tangents from point R. (3 marks)
Solution :
Analytical figure: ‘_\2 = > P
A\
A
m m 1 m S
M ~ P — - R”
6.4 cm 6.4
6.4 cm
ek B
M N R
/v v 6.4 cm i

line RA and line RB are the required

tangents to the circle at points A and B respectively

K X

from point R.

10th Standard | Maths - 2 | www.saiphy.com
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(6)

Draw a circle of radius 3.4 cm and centre E. Take a point F on the circle. Take another point A such that E-F-A

and FA - 4.1 cm. Draw tangents to the circle from point A.
Solution :
Analytical figure:

A (4 marks)
>/
P
§
W
A
1] —, Il
" F. M  "4lem ‘7-\\
Q
e
v

Line AP and line AQ are the required tangents from point A to the circle with centre E.

C Problem Set - 4 (Textbook Pg No. 99) )

(1)

*(1)

*(2)

*(3)

4)

(5)

MCQ’s

Select correct alternative for each of the following
questions. (1 mark each)

The number of tangents that can be drawn to a
circle at a point on the circle is................ .

(A)3 (B) 2 1 (D)0
The maximum number of tangents that can be
drawn to a circle from a point outside itis ......ce .

(A)2 B) 1
(C) one and only one (D)0

AABC ~ APQR, ﬂ = Z then ............... .
PQ 5

(A)AABC is a bigger

(B) APQR is bigger

(C) Both triangles will be equal

(D) Can not be decided.
Additional MCQ'’s

............... number of tangent/s can be drawn from
a point inside the circle.

(A)O (B) 1 Q)2 (D) Infinite

The lengths of the two tangent segments drawn

(6)

(7)

(8)

o)
(5)

(1)

(2)

to acircle from an external point are ............... .
(A) Equal (B) Unequal

(C) Infinite (D) Can't say

Tangents drawn at the endpoints of a diameter of
acircleare ..............

(A) Equal
(C) Parallel
In AABC ~ APQR, AB:PQ =2:3. If BC =4, then
QR=" i .

(B) Perpendicular
(D) Intersecting each other

(A)4 (B) 6 9 (D)8

If AB:BC = 3:5, then how many equal parts seg

AC divided to get point B ................ .

(a)3 (b) 5 (c) 8 (d) Can't say
( ANSWERS )

(©1 (2) (A)2 (3) (A) AABC is a bigger (4) (A) 0
(A) Equal (6) (C) Parallel (7) (B)6 (8) (C)8

( PROBLEMS FOR PRACTICE )
Based on Practice Set 4.1

Draw a line segment PQ =8 cm. Take a point R on
it such that/ (PR) : I (RQ)=3:2. (2 marks)
[(AB):1(BC)=3:2. Draw seg AB, if [(AB)=7.2 cm.

(2 marks)
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3)

@

(5)

(6)

@

()

)

AXYZ ~ A ABC, £X=40° Y =80° XY =6 cm.
Draw A ABC,if AB: XY=3:2 (3 marks)
Draw AABC with side BC =6 cm, AB =5 c¢m, and
£ ABC = 60°. Also, construct AXYZ whose sides
are 3 of the corresponding sides of AXYZ.
4

(4 marks)
APQR ~ AABC, PQ =3 cm, QR =4 cm, PR =5 cm.
A(APQR) : A (AABC) = 1 : 4. Construct both
triangles (4 marks)
APQR ~ APEF, m £P=70° PQ=5cm, PR=3.5 cm.
Construct APEF, if PQ: PE=5:7. (4 marks)
APQR ~ APAB, m 2P =60°, PQ=6 cm, PR=4 cm.
Construct APAB, if PQ: PA=3:2. (4 marks)
AAMT ~ AAHE, construct AAMT such that
MA = 6.3 cm, £MAT = 120°, AT = 49 cm and
MA 7

—— =, then construct AAHE.

HA 5 (4 marks)

Based on Practice Set 4.2
Draw a tangent to a circle of radius 3 cm and
centre 'O’ at any point 'K' on the circle. (3 marks)

(10)

(11)

(12)

(13)

(14)

(15)

7 K/ N7
0‘0 o0 0‘0

*

Draw a circle with centre 'P' and radius 2.6 cm.
Draw a chord AB of length 3.8 cm. Draw tangent
to the circle through points Aand B. (3 marks)
Draw a circle with radius 3.4 cm. Draw tangent to
the circle, passing through point B on the circle,
without using centre. (2 marks)
Construct a circle with centre 'O' and radius
43 cm. Draw a chord AB of length 5.6 cm.
Construct the tangents to the circle at point A and
(3 marks)
Draw a circle with centre M and diameter 6 cm.
Draw a tangent to the circle from a point N at
(3 marks)
Draw a circle with 'O’ as centre and radius 3.8 cm.
Take two points P and Q such that ZPOQ = 120°
Draw tangents at P and Q without using centre.
(3 marks)
Draw a circle with 'O’ as centre and radius 4 cm.

B without using centre.

distance of 9 cm from the centre.

Take a point P at a distance of 7.5 cm from 'O".
Draw tangents to the circle through the point P.
(4 marks)

,————————-———————-——_-—————__————————-\

'———————————————————————————-

1
)

)

)
)
1)
)

ASSIGNMENT - 4

Time : 1 Hr.

Marks : 20

Q.1. (A) Choose the proper alternative answer for the question, given below.

The number of tangents that can be drawn to a circle at a point on the circle is ............... .
©
The lengths of the two tangent segments drawn to a circle from an external point are ............... .
Infinite

(A) 3 (B) 2

(A) (B)
Q.1. (B) Attempt any Two of the fellowing:

Equal Unequal

Draw seg PQ =8 cm. Divide it in theratio.3.: 5.

Draw seg AB of length 6.3 cm and bisect it.

Q.2. Attempt any Two of the following:
Draw ADEF, EF =5 cm, 4D =40°, £F =50°

Construct a circle with centre 'O' and radius 3.5 cm. Take a point P on it, draw a tangent passing

through point P.

AABC ~ AXYZ, AB: XY =3:5.BC=9 cm, AC =4.5 cm. Find YZ and XZ.

Q.3. Attempt any Two of the following:

Draw a circle with centre 'P' and suitable radius. Draw chord AB of length 5 cm. Draw tangents at

points A and B without using centres.

Draw a circle with centre 'O'. Take two points P and Q on the circle with such that ZAOB =120°.

Draw tangents at points A and B.

ADEF ~ APQR, 2D =40°, £F =60°, DF =6 cm, DE : PQ =3 : 4. Construct only APQR.

Q.4. Attempt any one of the following:

Draw a circle with centre 'A" and radius 3.5 cm. Take a point B such that d (A, B) = 8 cm. Draw
tangents to the circle passing through point B.
AABC ~ AAEF, AB: AE=5:2. AB=6 cm, BC=7.5 cm AC =5 cm. Construct AAEF and AABC.

©)

(2).Draw £ABC =120° and bisect it

1

(2)
D)y o

(D) Can'tsay

@

“)

(6)

@

\-——————————————————————————_
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