Class X - NCERT — Maths EXERCISE NO: 9.1 Nedantiu

LIVE ONLINE TUTORING

Question 1:
A circus artist is climbing a 20 m long rope, which is tightly stretched and tied from

the top of a vertical pole to the ground. Find the height of the pole, if the angle made

A

B [

by the rope with the ground level is 30°.

Solution 1:
It can be observed from the figure that AB is the pole.
Il n AABC,
AB - in 3ol
AC
AB 1
20 2
AB 20 10
2

Therefore, the height of the pole is 10 m.

Question 2:

A tree breaks due to storm and the broken part bends so that the top of the tree touches
the ground making an angle 30° with it. The distance between the foot of the tree to the
point where the top touches the ground is 8 m. Find the height of the tree.

Ition 2:
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N

Fal - i

-— iy —=

Let AC was the original tree. Due to storm, it was broken into two parts. The broken part
A’B is making 30° with the ground.

Il n AA’ BC,

BC tan 308

A'C
BC 1

N
88

J3©

coS 30'

Ne)

BC

>

'C

>3
vy)

‘B 2
16 8§
B —m
3
Height of tree = A'B + BC
16 835, 24,
V3 3o B
8/3m

> >

A contractor plans to install two slides for the children to play in a park. For the children
below the age of 5 years, she prefers to have a slide whose top is at a height of 1.5 m, and
Is inclined at an angle of 30° to the ground, whereas for the elder children she wants to
have a steep slide at a height of 3 m, and inclined at an angle of 60° to the ground. What
should be the length of the slide in each case?
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Solution 3:
It can be observed that AC and PR are the slides for younger and elder children
respectively.

_/ﬁ/'j |
In 'ABC, |
AB in 30l
AC

15 1

AC 2

AC 3m

* { B0 ebder ¢ hildren | =
In 'POR,
PQ " sin ool
PR
3 B
PR 2
6
PR — 243m
3

Therefore, the lengths of these slides are 3 m and 2\/§ m.

ion 4:
The angle of elevation of the top of a tower from a point on the ground, which is 30 m
away from the foot of the tower is 30°. Find the height of the tower.

Solution 4:
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Let AB be the tower and the angle of elevation from point C (on ground) is 30°.
In'ABC,

AB - an 3ol
BC

A1

30 13

ag 20 10~/3m

Therefore, the height of the tower is 10J§m.

Question 5:

A kite is flying at a height of 60 m above the ground. The string attached to the Kite is
temporarily tied to a point on the ground. The inclination of the string with the ground is
60°. Find the length of the string, assuming that there is no slack in the string.

Solution 5:
K

|

Bk m

g

P L

Let K be the kite and the string is tied to point P on the ground.
| nKLA,

KL in 6ol

KP
60 V3
KP 2
cp 12

NE

Hence, the length of the string is 404/3m.

40\/§m
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Question 6:

A 1.5 mtall boy is standing at some distance from a 30 m tall building. The angle of
elevation from his eyes to the top of the building increases from 30° to 60° as he walks
towards the building. Find the distance he walked towards the building.

A

Let the boy was standing at point S initially. He walked towards the building and reached

at point T.

It can be observed that

PR = PQ - RQ

=(30 - 1.5)5—27n‘n= 28. 5 m =

In 'PAR,

B tan30-

AR

o 1

2AR 3

AR 2138
2 ©

In 'PRB,

E tan60-

57

— =3

2BR \/_

-1 19J§_§m
N3 2 ¢
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ST AB
AR BR 57J§ 19J§'§m
2 2 o
38438 m 19/3m 5.
© 1

Hence, he walked 19+/3m towards the building.

estion 7:
From a point on the ground, the angles of elevation of the bottom and the top of a
transmission tower fixed at the top of a 20 m high building are 45° and 60° respectively.
Find the height of the tower.

Solution 7:

[
— = —
=

IOl
b C

Let BC be the build'ing, AB be the transmission tower, and D be the point on the ground
from where the elevation angles are to be measured.

Il n ABCD,
B—C tan45|
CD

20

CD

CD 20m

Il n AACD,
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AB 203 20 m
203 1m

Therefore, the height of the transmission tower is 20 \/§ 1 m.

Question 8:

A statue, 1.6 m tall, stands on a top of pedestal, from a point on the ground, the angle of
elevation of the top of statue is 60° and from the same point the angle of elevation of the
top of the pedestal is 45°. Find the height of the pedestal.

Solution 8:

b (ki

Let AB be the statue, BC be the pedestal, and D be the point on the ground from where
the elevation angles are to be measured.

Il n ABCD,

B—C tan45|

CD

BC

CD

BC CD

Il n AACD,

M tan60|

AB BC

——— 43
CD J_
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1.6 BC BC\3 [AsCD BC]

BC3 1 16
16 3 1 -
BC 514G [By Rationalization]
16 3 1
Bo1’
% 083 1

Therefore, the height of the pedestal is 0.8 J3 1m.

Question 9:

The angle of elevation of the top of a building from the foot of the tower is 30° and the
angle of elevation of the top of the tower from the foot of the building is 60°. If the tower
is 50 m high, find the height of the building.

Solution 9:

a0 ¥ 1
i} 4]

Let AB be the building and CD be the tower.
| nCDSB,

C—D tan 60'
BD

50
> 3
o V3

J3

I nABD,
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E tan 30-
BD

50 1 50 162

B 2= u= = 16
J3 V3 3 3

Therefore, the height of the building is 16% m.

A

ion 10:
Two poles of equal heights are standing opposite each other on either side of the road,
which is 80 m wide. From a point between them on the road, the angles of elevation of
the top of the poles are 60° and 30°, respectively. Find the height of poles and the
distance of the point from the poles.

Solution 10:

HH—U Bl o —HD

Let AB and CD be the poles and O is the point from where the elevation angles are
measured.

Il n AABO,
AB  tan 6ol
BO

AB
= 3
Bo'f

so AB

J3

I n ACDO,
@ tan30|
DO

CD 1
80 BO .3
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CDJ3 80 BO

CD+/3 80 AB

B

AB
CDJ3 —= 80

J3
Since the poles are of equal heights,
CD=AB

(0]
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B e ¢ Y,
co 318 g '
V3 © 1
CD 20.3m
so AB CD 2of§ »om
BHE Bo
Do = BD - BO = (80 - 20) m = 60 m
Therefore, the height of poles is 20~/3 and the point is 20 m and 60 m far from these
poles.
Question 11:

A TV tower stands vertically on a bank of a canal. From a point on the other bank
directly opposite the tower the angle of elevation of the top of the tower is 60°. From
another point 20 m away from this point on the line joining this point to the foot of the
tower, the angle of elevation of the top of the tower is 30°. Find the height of the tower

and the width of the canal.

A

Di¢——— 20m

Solution 11:
Il n AABC,
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AB  an 6ol

BC

AB 3

BC

AB L, B

J3
AB\f3 1
AB 203 3

3AB AB 2043
2AB 2043
AB 10+/3m

AB 10J§_§m
NEIEENCING

Therefore, the height of the tower is 10\/§ m and the width of the canal is 10 m.

BC 10m

Question 12:
From the top of a 7 m high building, the angle of elevation of the top of a cable tower is
60° and the angle of depression of its foot is 45°. Determine the height of the tower.

Solution 12:
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Let AB be a building and CD be a cable tower.

Il n AABD,

E tan 45'
BD
l 1YBD 7m
BD

Il n AACE,
AE=BD=7m

E tan 60'
AE

&

-
CE 73m
CD CE ED 73 7m

7J3 1m

Therefore, the height of the cable tower is 7\/§ 7 m.

LIVE ONLINE TUTORING

yuestion 13:

As observed from the top of a 75 m high lighthouse from the sea-level, the angles of
depression of two ships are 30° and 45°. If one ship is exactly behind the other on the

same side of the lighthouse, find the distance between the two ships.

Solution 13:
TH\__]WI . -
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Let AB be the lighthouse and the two ships be at point C and D respectively.
Il n AABC,

AB tan45|
BC
75
BC
BC 75m

Il n AABD,

E tan 30'
BD
75 1
BC CD .3
75 1

75 CD 3
753 75 CD

7543 1m CD

1

Therefore, the distance between the two ships is 75 \@ 1m.

Question 14:

A 1.2 mtall girl spots a balloon moving with the wind in a horizontal line at a height of
88.2 m from the ground. The angle of elevation of the balloon from the eyes of the girl at
any instant is 60°. After some time, the angle of elevation reduces to 30°. Find the
distance travelled by the balloon during the interval.

v 9

Gl "
Al |
(el L
1.2 m E
I |

Let the initial position A of balloon change to B after some time and CD be the girl.

Py -

09. Some Applications of Trigonometry 13
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882 12 1
CG J3

87\/3m CG
Distance travelled by balloon = EG = CG —CE

873 293 M

58./3m

Question 15:

A straight highway leads to the foot of a tower. A man standing at the top of the tower
observes a car as an angle of depression of 30°, which is approaching the foot of the
tower with a uniform speed. Six seconds later, the angle of depression of the car is found
to be 60°. Find the time taken by the car to reach the foot of the tower from this point.

Let AB be the tower.
Initial position of the car is C, which changes to D after six seconds.

14
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Il n AADB,
ﬁ tan60|
DB
AB
= J3
DB’f
pg AB
J3

Il n AABC,
AB anadl
BC

AB 1
BD DC .3

AB3 BD DC
AB./3 AB e

J3
AB 18
DC ABJ3 = AB 3 —
V3 J3e
2AB
Ne
Time taken by the car to travel distance DC e, —ZAB--§ = 6 seconds
J3e
Time taken by the car to travel distance DB i.e., ABS I
3o 2AB 3
e

g 3 Seconds

n 16:
The angles of elevation of the top of a tower from two points at a distance of 4 mand 9 m
from the base of the tower and in the same straight line with it are complementary. Prove
that the height of the tower is 6 m.

09. Some Applications of Trigonometry 15
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L] L
) R dm —m0

i Sm

Let AQ be the tower and R, S are the points 4m, 9m away from the base of the tower
respectively.

The angles are complementary. Therefor
Il n AAQR,
A—g tan 7
2@ ....... (1)
— tan 7
4
Il n AAQS,
AQ tan 90 7
SQ
%Q cot 7 ... (i)
On multiplying equations (i) and (ii), we obtain
PO B i cotr
©4 1® -1
2
AQ 1
36
AQ* 36
AQ /36 16

However, height cannot be negative.
Therefore, the height of the tower is 6 m.
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Class X - NCERT — Maths EXERCISE NO: 10.1

How many tangents can a circle have?

A circle can have an infinite number of tangents.

Fill in the blanks :
(1) A tangent to a circle intersects it in point(s).
(i) A line intersecting a circle in two points is called a
(iii) A circle can have parallel tangents at the most.
(iv) The common point of a tangent to a circle and the circle is called

(1) A tangent to a circle intersects it in exactly one point(s).

(i) A line intersecting a circle in two points is called a secant.

(iii) A circle can have two parallel tangents at the most.

(iv) The common point of a tangent to a circle and the circle is called Point of Contact.

A tangent PQ at a point P of a circle of radius 5 cm meets a line through the
centre O at a point Q so that OQ = 12 cm. Length of PQ is :

(A) 12 cm (B) 13 cm (C) 8.5 cm (D) /119

(D) is the answer.
Because, PQ = /(OQ® OP?) /(12> 5°) 144 25 119

Draw a circle and two lines parallel to a given line such that one is tangent and
the other, a secant to the circle.

From the Given Figure below,

/

» Tangent

» Secant
» Line
Let *“1° be the given Ildamme and a circl
e LinePTisdrawn|lt o | i ne ‘I’

* PT is the tangent to the circle.
e AB is drawn || to Iline

e

with

he

e C



EXERCISE NO: 10.2

From a point Q, the length of the tangent to a circle is 24 cm and the distance of Q from the centre is 25
cm. The radius of the circle is

(A)7cm (B) 12 cm

(C)15cm (D) 24.5cm

7o)
L~

b 15 e
L=

P 24 cm Q
Let ‘O’ be the centre of the circle
Given:
« Distance of Q from the centre, OQ = 25cm
* Length of the tangent to a circle, PQ = 24 cm
* Radius, OP =?
We know that, Radius is perpendicular to the tangent at the point of contact
Hence, OP PQ
Therefore, OPQ forms a Right Angled Triangle
Applying Pythagoras theorem for AOPQ,
OP? + PQ? = 0Q?
By substituting the values in the above Equation,
OP? + 242 = 25?
OP? =625-576 (By Transposing)
OP? =49
oP=7 (By Taking Square Root)
Therefore, the radius of the circle is 7 cm.
Hence, alternative (A) is correct.

In the given figure, if TP and TQ are the two tangents to a circle with centre O so that POQ =110°,
then PTQ is equal to
(A) 60° (B) 70° (C) 80° (D) 90°

Given:
e Tangents: TP and TQ
We know that, Radius is perpendicular to the tangent at the point of contact
Thus, OP TPand OQ TQ



» Since the Tangents are Perpendicular to Radius
o OPT=90°
o OQT =090°
Now, POQT forms a Quadrilateral
We know that, Sum of all interior angles of a Quadrilateral = 360°
OPT+ POQ+ OQT+ PTQ =360°
90° + 110° + 90° + PTQ =360°  (By Substituting)
PTQ=70°
Hence, alternative (B) is correct.

If tangents PA and PB from a point P to a circle with centre O are inclined to each other an angle of 80°,
then POA is equal to

(A) 50° (B) 60°
(C) 70° (D) 80°
Given:

» Tangents are PA and PB
We know that, Radius is perpendicular to the tangent at the point of contact
Thus, OA PAand OB PB
» Since the Tangents are Perpendicular to Radius
o OBP=090°
o OAP=90°
Now, AOBP forms a Quadrilateral
We know that, Sum of all interior angles of a Quadrilateral = 360°
OAP+ APB+ PBO+ BOA=360°
90° + 80° +90° + BOA = 360° (By Substituting)
BOA= AOB=100°
Il n AOPBPAANd A
AP = BP (Tangents from a point)
OA = OB (Radii of the circle)
OP = OP (Common side)
Therefore, AOPB  AOPA (SSS congruence criterion)
A« B, P - P, O - O
And thus, POB = POA

POA % AOB % 50

Hence, alternative (A) is correct.

Prove that the tangents drawn at the ends of a diameter of a circle are parallel.

From the figure,



Ce »D

A
< P >3

Given

e Let PQ be a diameter of the circle.

» Two tangents AB and CD are drawn at points P and Q respectively.
To Prove:

Tangents drawn at the ends of a diameter of a circle are parallel.

Proof:
We know that, Radius is perpendicular to the tangent at the point of contact
Thus, OP ABand OQ CD
Since the Tangents are Perpendicular to Radius

o 0QC =90°
o OQD =90°
o OPA=90°
o OPB=90°

From Observation,
o OPC= O0QB (Alternate interior angles)
o OPD= O0QA (Alternate interior angles)
If the Alternate interior angles are equal then lines AB and CD should be parallel.
We know that AB & CD are the tangents to the circle.
Hence, it is proved that Tangents drawn at the ends of a diameter of a circle are parallel.

Prove that the perpendicular at the point of contact to the tangent to a circle passes through the centre.

From the figure,

i

Given:
o Let* O’ be the centre of the circle
o Let AB be a tangent which touches the circle at P.

To Prove:
o Line perpendicular to AB at P passes through centre O.

Proof:

Consider the figure below,



Q
O

A 4 P »B

Let us assume that the perpendicular to AB at P does not pass through centre O.
Let It pass through another point Q. Join OP and QP.
We know that, Radius is perpendicular to the tangent at the point of contact
Hence, AB PQ
QPB =90° .. (1)
We know the line joining the centre and the point of contact to the tangent of the circle are perpendicular
to each other.
OPB =90° .. (2)
Comparing equations (1) and (2), we obtain
QPB= OPB .. (3)
From the figure, it can be observed that,
QPB< OPB .. (4)
Therefore, inreality QPB # OPB
QPB = OPB only if QP = OP which is possible in a scenario when the line QP coincides with OP.
Hence it is proved that the perpendicular to AB through P passes through centre O.

The length of a tangent from a point A at distance 5 cm from the centre of the circle is 4 cm. Find the
radius of the circle.

From the Figure:

L '\\
U:'H &ll
K.‘-‘?A é oamn
\\_ A - S

B 4 i 'JI'

o Let point ‘O’ be the centre of a circle
o AB isatangent drawn on this circle from point A, AB =4 cm
o Distance of A from the centre, OA = 5cm
o Radius, OB =?
| nABO,
We know that, OB AB (Radius tangent at the point of contact)
OAB forms a Right Angled Triangle.
Henceusing, Pyt hagor asABOheorem in A
AB? + OB? = OA?
4% + OB? = 5% (By Substituting)
16 + OB? =25
OB2=9



Radius, OB = 3 (By Taking Square Roots)
Hence, the radius of the circle is 3 cm.

Two concentric circles are of radii 5 cm and 3 cm. Find the length of the chord of the larger circle which
touches the smaller circle.

From the Figure,

Given,
o Let' O be t kthetwocenaentric circle® f
o Let PQ be the chord of the larger circle which touches the smaller circle at point A.
o PQ=7?

By Observation,

Line PQ is tangent to the smaller circle.

Hence, OA PQ (Radius tangent at the point of contact)

AOAP forms a Right Angled Triangle

By applying Pythagoras theorem in AOAP,

OA? + AP? = OP?

32+ AP? =52 (By Substituting)
9+ AP2=25

AP? =16

AP = 4 (By Taking Square Roots)

| nOPQ,

Since OA PQ,

AP = AQ (Perpendicular from the center of the circle bisects the chord)
PQ =2 times AP = 2 x 4 = 8 (Substituting AP = 4cm)
Therefore, the length of the chord of the larger circle is 8 cm.

A quadrilateral ABCD is drawn to circumscribe a circle (see given figure) Prove that AB + CD = AD +
BC



From the Figure,
Given,

o DC, DA, BC, AB are sides of the Quadrilaterals which also form the tangents to the circle

inscribed within Quadrilateral ABCD

To Prove:

AB +CD=AD +BC

Proof:

We know that length of tangents drawn from an external point of the circle are equal.
DR=DS ........ ... (1)

CR=CQ ..c.evvvnr (2)

BP=BQ......c....... (3)

AP=AS .......... ... (4)

Adding (1), (2), (3), (4), we obtain
DR+ CR+BP+AP=DS+CQ+BQ+AS
(DR + CR) + (BP + AP) = (DS + AS) + (CQ + BQ) (By regrouping) ------------- (5)
From the figure,
o DR+CR=DC
o BP+AP=AB
o DS+AS=AD
o CQ+BQ=BC
Hence substituting the above values in Equation (5),
CD+AB=AD +BC
Hence it is proved.

I n the given figure, XY and XY’ are two
AB with point of contact C inteAGBe80f.i ng
: xp‘\ /;E.-
xf)\.-"lllf
4
(s
- ‘“V
] It
From the Figure,
Given,
e Let ' O b etherikcle centre of
e XY and X'Y’' are two parallel tangents
« AB is another tangent such that with
To Prove:
AOB=90°.
Proof:

Join point O to C.

par al |

XY at

/

to cir

poi nt

(



From the Figure above,
Consider AOP A aQC4a, A
Here,

o OP = 0OC (Radii of the same circle)

o AP = AC (Tangents from external point A)

o AO = AO (Common side)
Therefore, AOPA  AOCA (SSS congruence criterion)
Hence, P -« C, A o A, O - O
We can also say that,

POA= COA i)
Similarl AWOCBAOQB
QOB= COB . )
Since POQ is a diameter of the circle, it is a straight line.
Therefore, POA+ COA+ COB+ QOB = 180°--------------- 3)

Substituting Equation (i) and (ii) in the Equation (3),
2 COA+2 COB-=180°
2( COA+ (COB)=180°

COA + COB =90° (By Transposing)

AOB =90°

Prove that the angle between the two tangents drawn from an external point to a circle is supplementary
to the angle subtended by the line-segment joining the points of contact at the centre.

L
\M

From the figure,
Given,
o Let us consider a circle centered at point O.
o Let P be an external point from which two tangents PA and PB are drawn to the circle which are
touching the circle at point A and B respectively
o AB isthe line segment, joining point of contacts A and B together such that it subtends AOB at
center O of the circle.
To Prove:
APB is supplementaryto AOB.
Proof:
Join OP




P

B

Consi der tAGBP, AOAP &

o PA =PB( Tangents drawn from an external point are equal)

o OA = OB ( Radii of the same circle)

o OP = OP(Common Side)
Therefore, AOAPAOBP (SSS congruence criterion)
Hence,

o OPA= OPB

o AOP= BOP

Also,
o APB=2 OPA -———-mmmem- 1)
o AOB=2 AOP-----—-mmmem- 2

I n the Right angled Triangle AOAP,
AOP + OPA =90°
AOP =90°- OPA ----------m-m-- 3)
Multiplying the Equation (3) by 2,
2 AOP =180°-2 OPA
By Substituting (1) and (2) in the equation above,
AOB =180°- APB
AOP + OPA =180°
Hence it is proved that the angle between the two tangents drawn from an external point to a circle is
supplementary to the angle subtended by the line segment joining the points of contact at the centre.

Prove that the parallelogram circumscribing a circle is a rhombus.

From the figure,

A D i
5 /
{
:Q._L#
] ] C
Given,
o ABCD is a parallelogram,
o Hence
o AB = CD ..(1)
o BC = AD ..(2)
To Prove:

o Parallelogram circumscribing a circle is a rhombus.
Proof:



From the figure,
o DR = DS (Tangents on the circle from point D)
o CR =CQ (Tangents on the circle from point C)
o BP =BQ (Tangents on the circle from point B)
o AP = AS (Tangents on the circle from point A)
Adding all the above equations, we obtain
DR+CR+BP+AP=DS+CQ+BQ+AS
(DR + CR) + (BP + AP) = (DS + AS) + (CQ + BQ) (By Rearranging) ------ 3)
From the figure,
o DR+ CR=CD,
o (BP+AP)=AB
o (DS +AS)=AD
o (CQ+BQ)=BC
Substituting the above values in (3),

CD + AB = AD + BC ------mmm---- (4)

On putting the values of equations (1) and (2) in the equation (4), we obtain
2AB =2BC

AB = BC............. (5

Comparing equations (1), (2), and (5), we get
AB = BC = CD = DA satisfies the property of Rhombus.
Hence, ABCD is a rhombus.

A triangle ABC is drawn to circumscribe a circle of radius 4 cm such that the Segments BD and DC into
which BC is divided by the point of contact D are of lengths 8 cm and 6 cm respectively (see given
figure). Find the sides AB and AC.

A
@

!
Gem D gem o DO

X

¢

From the figure,

6 cm L; 3 cm

10



» Let the given circle touch the sides AB and AC of the triangle at point E and F respectively

» Length of the line segment AF be x.
e I n AABC,
CF = CD = 6cm (Tangents on the circle from point C)
BE = BD = 8cm (Tangents on the circle from point B)
AE = AF = x (Tangents on the circle from point A)
AB=7?
AC=7
Il n AABE,
AB=AE+BE=x+8
BC=BD+DC=8+6=14
CA=CF+AF=6+Xx
We know that, 2s = AB + BC + CA

=X+8+14+6+X

=28+ 2x

s=14+x

We also known that,

AreaofAABC:\jss asbsc
Ji4 x3{14 x 6 xH14 x 8 x}
\/14 X X 8 6

4, fs 14x  x?

1

0O O O O O

Ar e a ofEAGiDBBC%414 28

Ar ea of%ACOFCAC%4 6 x 12 2x

Ar e a of%ACQEABB%4 8 x 16 2x
Area of AABC = Area of AOBC

41f3 14x x* 28 12 2x 16x 2x
4, fS 14x x®> 56 4x
1}3 14x x* 14 x

314x x* 14 x°

42x 3x®> 196 x> 28x
2x% 14x 196 O

x> 7x 98 0
x> 14x 7x 98 0

XX 14 7x 14 0
Xx 14 x 7 O
Either x+14=0o0rx-7=0

+

Ar e a

of

AOCA

11

=+

Al



Therefore, x 14and -

‘However,x= -14 is not possible as the I ength of

Therefore, x =7
Hence, AB=x+8=7+8=15cm
CA=6+x=6+7=13cm

Prove that opposite sides of a quadrilateral circumscribing a circle subtend
Supplementary angles at the centre of the circle.

From the Figure,

Given,
o Let ABCD be a quadrilateral circumscribing a circle centered at O such that it touches the circle
at point P, Q, R, S.
To Prove:
o Opposite sides of a quadrilateral circumscribing a circle subtend supplementary angles at the
centre of the circle.
o ie, AOB+COD=180°& BOC+ DOA =180°
Proof:
o Let us join the vertices of the quadrilateral ABCD to the center of the circle.
Consider AOAP and AOAS,
AP = AS (Tangents from the same point)
OP = OS (Radii of the same circle)
OA = OA (Common side)
AOAP AOAS (SSS congruence criterion)
Therefore, A o A, P « S, O - O
And thus, POA= AOS

1= 8
Similarly,
2= 3
4= 5
6= 7

1+ 2+ 3+ 4+ 5+ 6+ 7+ 8=2360°

(1+ 8)+( 2+ 3)+( 4+ H)+( 6+ 7)=2360°(By Rearranging)
2 1+2 2+2 5+2 6=2360°

2( 1+ 2)+2( 5+ 6)=360°

(1+ 2)+2( 5+ 6)=180°

12
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AOB + COD =180°
Similarly, we can prove that BOC + DOA =180°
Hence, opposite sides of a quadrilateral circumscribing a circle subtend
Supplementary angles at the centre of the circle.

13



Class X - NCERT — Maths EXERCISE NO: 11.1

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

A line segment of length 7.6 cm can be divided in the ratio of 5:8 as follows.

Step 1. Draw line segment AB of 7.6 cm and draw a ray AX making an acute angle with line segment
AB.

Step 2. Locate 13 (=5 + 8) points, A1, A2, Az, A4 ....... .13, OA AX such that AA1 = A1A2 = A2Az and
SO on.

Step 3. Join BAus.

Step 4. Through the point As, draw a line parallel to BA13 (by making an angle equal to AA13B) at As
intersecting AB at point C.

C is the point dividing line segment AB of 7.6 cm in the required ratio of 5:8.

The lengths of AC and CB can be measured. It comes out to 2.9 cm and 4.7 cm respectively.

- L .-
— 15 an 7 on

Justification

The construction can be justified by proving that

AC 5

CB 8

By construction, we have AsC || A13B. By applying Basic proportionality theorem for the triangle
AA13B, we obtain
AC AA

— > ... (1)

CB AA,

From the figure, it can be observed that AAs and AsA1z contain 5 and 8 equal divisions of line segments
respectively.

Mo 5 (2)

A5A13 8
On comparing equations (1) and (2), we obtain
AC 5
CB 8

This justifies the construction.




Construct a triangle of sides 4 cm, 5¢cm and 6¢cm and then a triangle similar to it whose sides are % of

the corresponding sides of the first triangle. Give the justification of the construction.

Step 1. Draw a line segment AB = 4 cm. Taking point A as centre, draw an arc of 5 cm radius.

Similarly, taking point B as its centre, draw an arc of 6 cm radius. These arcs will intersect each other at
point C. Now, AC = 5 c¢cm and BC = 6 c¢cm and AABC
Step 2. Draw a ray AX making an acute angle with line AB on the opposite side of vertex C.

Step 3. Locate 3 points Az, Az, Az (as 3 is greater between 2 and 3) on line AX such that AA1= A1Az =

A2As.

Step 4. Join BAz and draw a line through A parallel to BAs to intersect AB at point B'.

Step 5. Draw a line through B’ parallel to the line BC to intersect AC at C'.

AAB'C' is the required triangle.

B ]| et

The construction can be justified by proving that
AB' EAB, B'C' ZBC, AC' gAC
3 3 3
By construction, we have B’ C’ | | BC
AB'C'= ABC (Corresponding angles)
Il n AAB'ABC, and A
ABC = AB'C (Proved above)
BAC = B'AC' (Common)
AAB'C'  AABC (AA similarity criterion)
¥ AB' B'C' AC (1)
AB BC AC
In AA,B'and AA,B,
“‘A,AB' “ A,AB (Common)
“AA,B' “ AA,B (Corresponding angles)
? "AA,B'and ' AA;B (AA similarity criterion)
AR, AA,

AB  AA,
AR, 2
AR 2 L 2
AB 3 (2)

From equations (1) and (2), we obtain



AB' B'C' AC'
AB BC AC

Y AB' %AB,B'C' %BC, AC' %AC

2
3

This justifies the construction.

Construct a triangle with sides 5 cm, 6 cm and 7 cm and then another triangle whose sides are % of the

corresponding sides of the first triangle.
Give the justification of the construction.

Step 1. Draw a line segment AB of 5 cm. Taking A and B as centre, draw arcs of 6 cm and 5 cm radius
respectively. Let these arcs i nt etnaglelavinglengtc h ot |
of sides as 5 cm, 6 cm, and 7 cm respectively.

Step 2. Draw a ray AX making acute angle with line AB on the opposite side of vertex C.

Step 3. Locate 7 points, A1, Az, Az, As As, As, A7 (as 7 is greater between 5and 7), on line AX such that

AA1L = AtA2 = AoAs = AsAs = AuAs = AsAs = AsAr.

Step 4. Join BAs and draw a line through A7 parallel to BAs to intersect extended line segment AB at

point B'.

Step 5. Draw a line through B' parallel to BC intersecting the extended line segment ACat AB'C'is A

the required triangle.

Justification
The construction can be justified by proving that
AB' ZAB, B'C' ZBC, AC' ZAC
5 5 5
Il n AABC and AAB'C',
ABC = AB'C' (Corresponding angles)
BAC = B'AC' (Common)
AABC AAB'C' (AA similarity criterion)



¥ AB BC AC
AB' B'C' AC'
| NAAB a iMAB'A
AsAB = A;AB' (Common)
AAsB = AA;B' (Corresponding angles)
AAAsB  AAA7B' (AA similarity criterion)
AR, AA,

(1)

AB AA,
AB, 5
AR > 2
AB' 7 (2)

On comparing equations (1) and (2), we obtain
AB BC AC 5

AB' B'C' AC' 7

Y AB' ZAB,B'C' ZBC, AC' ZAC
5 5) 5

This justifies the construction.

Construct an isosceles triangle whose base is 8 cm and altitude 4 cm and then another triangle whose
side are 1% times the corresponding sides of the isosceles triangle. Give the justification of the

construction.

Let us assume that AABC is an isosceles triangl
and AD is the altitude of 4 cm.

A AA'thoﬁesidesare%times of AABC can be drawn as fol |l

Step 1. Draw a line segment AB of 8 cm. Draw arcs of same radius on both sides of the line segment

while taking point A and B as its centre. Let these arcs intersect each other at O and O'. Join OO". Let

OQ' intersect AB at D.

Step 2. Taking D as centre, draw an arc of 4 cm radius which cuts the extended line segment OO’ at

point C. Anisosceles AABC isformed, having CD (
Step 3. Draw a ray AX making an acute angle with line segment AB on the opposite side of vertex C.

Step 4. Locate 3 points (as 3 is greater between 3 and 2) A1, A2, and Az on AX such that AA; = A1A2 =

AzAs.

Step 5. Join BA; and draw a line through Az parallel to BA: to intersect extended line segment AB at

point B'.

Step6.Drawa | ine through B’ parallel to BCinterse
the required triangle.



Justification
The construction can be justified by proving that
AB' gAB, B'C' §BC,AC' §AC
3 2 2
Il n AABC and AAB'C'
ABC = AB'C' (Corresponding angles)
BAC = B'AC' (Common)
AABCAAB' C' (AA similarity criterion)
YAB BC AC (1)
AB' B'C'" AC'
| n ABAAandsBAAA
A2AB = AzAB' (Common)
AA:B = AAsB' (Corresponding angles)
AAAB  AAA3B' (AA similarity criterion)
=T SR
AA 3
On comparing equations (1) and (2), we obtain
AB BC AC 2

AB' B'C' AC' 3

Y AB' EAB,B'C' EBC, AC' §AC
2 2 2

This justifies the construction.

Draw a triangle ABC with side BC =6 cm, AB=5cmand ABC = 60°. Then construct a triangle
whose sides are % of the corresponding sides of the triangle ABC. Give the justification of the

construction.

A AA' BC' w h gaftla ef thescorrdsposdingesidee of AABC can be drawn as follows.

Stepl.Draw a AABC with side BBC=60°.6 c¢cm, AB
Step 2. Draw a ray BX making an acute angle with BC on the opposite side of vertex A.



Step 3. Locate 4 points (as 4 is greater in 3 and 4), B1, Bz, B3, B4, on line segment BX.
Step 4. Join B4C and draw a line through Bs, parallel to B4C intersecting BC at C'.
Step5.Draw a | ine through C' parallel to AC inter.

Justification
The construction can be justified by proving
AB' §AB, BC' §BC, A'C’ EAC
4 4 4
Il n AA'BC' and AABC,
A'C'B = ACB (Corresponding angles)
ABC'= ABC (Common)
AA' BQ'ABC (AA similarity criterion)
\"(AB BC AC”_ (1)
AB BC AC
Il n BB ans, ABB
BsBC'= B4BC (Common)
BBs;C'= BB4C (Corresponding angles)
A B A B (AAsimilarity criterion)
% BB,

BC BB,
BC, 3
B& 3 . 2
BC' 4 (2)

From equations (1) and (2), we obtain
A'B BC' A'C' 3

AB BC AC 4

YA'B §AB, BC' EBC,AC' EAC
4 4 4

This justifies the construction.

Draw a triangle ABC with side BC =7 cm, B =45° A =105° Then, construct a triangle whose sides
are4/3t i mes t he corresponding side of AABC. Give t

B =45°, A=105°
Sum of all interior angles in a triangle is 180°.
A+ B+ C=180°



105° +45°+ C=180°

C = 180° - 150°
C=30°
The required triangle can be drawn as follows.
Stepl.Draw a AABC wit hB=g5°,d€@=38°C = 7 ¢ m,

Step 2. Draw a ray BX making an acute angle with BC on the opposite side of vertex A.
Step 3. Locate 4 points (as 4 is greater in 4 and 3), B1, Bz, B3, B4, on BX.

Step 4. Join B3C. Draw a line through B4 parallel to BsC intersecting extended BC at C'.
Step 5. Through C', draw a line parallel to AC intersecting extended line segment at C'.
AA'BC' is the required triangle.

Justification
The construction can be justified by proving that
AB' ﬂAB, BC' ﬂBC, A'C ﬂAC
3 3 3
Il n AABC and AA'BC',

ABC = A'BC' (Common)

ACB = A'C'B (Corresponding angles)

AABCAA' BC' (AA similarity criterion)

\..(AB BC AC”_ (1)
A'B BC' A'C
Il n £BBndC,ABB

BsBC = B4BC' (Common)

BBsC = BB4C' (Corresponding angles)
BBsC BB4C' (AA similarity criterion)
BG, BB
BC' BB,

Bg 3
— . 2
BC' 4 (2)
On comparing equations (1) and (2), we obtain
AB BC AC 3
A'B BC' A'C' 4
YA'B gAB, BC' gBC,A'C' —AC

wWihh

This justifies the construction.




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 g times the corresponding sides of the given triangle. Give

the justification of the construction.

It is given that sides other than hypotenuse are of lengths 4 cm and 3 cm. Clearly, these will be
perpendicular to each other.

The required triangle can be drawn as follows.

Step 1. Draw a line segment AB = 4 cm. Draw a ray SA making 90° with it.

Step 2. Draw an arc of 3 cm radius while taking A as its centre to intersect SA at C. Join BC.

AABC is the required triangle.

Step 3. Draw a ray AX making an acute angle with AB, opposite to vertex C.

Step 4. Locate 5 points (as 5 is greater in 5 and 3), A1, A2, Az, As, As, online segment AX such that AA;
= A1A2 = A2As = 