Class X Chapter 12 — Circles Maths

Exercise - 12A

1.  Find the length of tangent drawn to a circle with radius 8 cm form a point 17 cm away from
the center of the circle
Sol:

Let O be the center of the given circle.
Let P be a point, such that

OP =17 cm.
Let OT be the radius, where
OT'=5cm

Join 7P, where TP is a tangent.
Now, tangent drawn from an external point is perpendicular to the radius at the point of

contact.

~.OT LPT

In the right AOTP, we have:

OP* =0T* +1P’ [By Pythagoras’ theorem:]

TP =\JoP* —or*
=177 -8

= /28964
=225

=15¢em

.. The length of the tangent is 15 cm.

2. A point P is 25 cm away from the center of a circle and the length of tangent drawn from P
to the circle 1s 24 cm. Find the radius of the circle.

Sol:
-
i N
ot / ... P
S

Draw a circle and let P be a point such that OP = 25cm.
Let 7P be the tangent, so that 7P = 24cm
Join OT where OT is radius.
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Now, tangent drawn from an external point is perpendicular to the radius at the point of

contact.

~.OT LPT

In the right AOTP, we have:

OP* =OT* +TP? [By Pythagoras’ theorem:]

OT? =\OoP* - TP
=J625-576
N

=Tcm
.. The length of the radius is 7cm.

3.  Two concentric circles are of radii 6.5 cm and 2.5 cm. Find the length of the chord of the
larger circle which touches the smaller circle.

Sol:

We know that the radius and tangent are perpendicular at their point of contact
In right triangle AOP

AO0* =0OP* + P4’

=(6.5) =(2.5)" + P4’

= P4* =36

= PA=6cm

Since, the perpendicular drawn from the center bisects the chord.
S.PA=PB=6cm

Now, AB=AP+PB=6+6=12cm

Hence, the length of the chord of the larger circle 1s 12cm.

4. Inthe given figure, a circle inscribed in a triangle ABC, touches the sides AB, BC and AC
at points D, E and F Respectively. If AB= 12cm, BC=8cm and AC = 10cm, find the length
of AD, BE and CF.
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3 - c
Sol:
We know that tangent segments to a circle from the same external point are congruent.
Now, we have
AD = AF, BD = BE and CE = CF

Now, 4D +BD =12ecm ... (1)
AF +FC =10 cm

=AD+FC=10ecm ... (2)
BE + EC=8cm

=>BD+FC=8m ... (3)
Adding all these we get

AD+BD+AD+FC+BD+FC=30

=2(AD +BD + FC) =30

=AD+BD+FC=I5em ... 4)

Solving (1) and (4), we get

FC=3cm

Solving (2) and (4), we get

BD=5cm

Solving (3) and (4), we get

and AD =7 cm

.. AD=AF=7cm, BD=BE =5 cm and CE = CF =3 cm

5. Inthe given figure, a circle touches all the four sides of a quadrilateral ABCD whose three
sides are AB = 6cm, BC=7cm and CD=4 cm. Find AD.

D C
A B
Sol:
0. .
sf \o
{ |

Let the circle touch the sides of the quadrilateral 4B, BC, CD and DA at P, O, R and S
respectively.
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Given, AB = 6cm, BC =7 cm and CD = 4cm.
Tangents drawn from an external point are equal.
AP = AS, BP = BO,CR = CQ and DR = DS
Now, 4B + CD (AP + BP) + (CR + DR)

= AB+CD =(AS+BQ)+(CO+DS)

= AB+CD=(AS+DS)+(BQO+CQ)

= AB+CD=AD+BC

= AD=(AB+CD)-BC

= AD=(6+4)-7

= AD =3cm.

.. The length of 4D 1s 3 cm.

6. In the given figure, the chord AB of the larger of the two concentric circles, with center O,
touches the smaller circle at C. Prove that AC = CB.

A B
Sol:
Construction: Join OA, OC and OB

We know that the radius and tangent are perpendicular at their point of contact
5. LOCA=Z20CB =90°

Now, In AOCA4 and AOCB

Z0CA=-0CB =90°

04 = OB (Radii of the larger circle)

OC = OC (Common)

By RHS congruency

AOCA = AOCB

~.CA=CB
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7.

From an external point P, tangents PA and PB are drawn to a circle with center O. If CD 1s
the tangent to the circle at a point E and PA = 14cm, find the perimeter of APCD .

Sol:

Given, PA and PB are the tangents to a circle with center O and CD is a tangent at E and
PA =14 cm.

Tangents drawn from an external point are equal.
~.PA=PB, CA=CEand DB =DE

Perimeter of APCD = PC+CD+ PD
=(PA—-CA)+(CE +DE)+(PB-DB)
=(PA-CE)+(CE+DE)+(PB-DE)
=(PA+PB)

=2P4 (- PA=PB)

=(2x14)cm

=28cm

=28 cm
.. Perimeter of APCD =28 cm.

A circle is inscribed in a A4BC touching AB, BC and AC at P, Q and R respectively. If
AB =10 cm, AR=7cm and CR=5cm, find the length of BC.

A

B Q C

Sol:

Given, a circle inscribed in triangle ABC, such that the circle touches the sides of the
triangle

Tangents drawn to a circle from an external point are equal.
S AP=AR="Tem,CQ =CR =5cm.

Now, BP = (AB—AP) = (10—7) =3cm

..BP=BQ=3cm

S.BC= (BQ+ QC)
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10.

= BC=3+5
= BC=8
.. The length of BC 1s 8 cm.

In the given figure, PA and PB are the tangent segemtns to a circle with centre O. Show
that he points A, O, B and P are concyclic.

B
P
- A
Sol:
Here, O4 = OB

And OA4 | AP,0A4 | BP (Since tangents drawn from an external point are perpendicular to
the radius at the point of contact)

- ZOAP =90°, ZOBP =90°

- ZOAP+ ZOBP =90°+90° =180°

. LAOB+ ZAPB =180° (Since, LZOAP+ LZOBP+ LAOB+ ZAPB =360°)

Sum of opposite angle of a quadrilateral 1s 180°.
Hence 4, O, B and P are concyclic.

In the given figure. an isosceles triangle ABC, with AB = AC, circumscribes a circle. Prove
that point of contact P bisects the base BC.

A
/\
/ \
R : 0
-/':. N\
,./ _ \

B P c

Sol:

We know that tangent segments to a circle from the same external point are congruent
Now, we have

AR = A0, BR = BP and CP = CQ
Now, AB = AC

= AR+ RB=AQ+0C

= AR+RB=AR+0OC

= RB=0C

= BP=CP

Hence, P bisects BC at P.
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11.

12.

In the given figure, O is the centre of the two concentric circles of radii 4 cm and 6cm
respectively. AP and PB are tangents to the outer and inner circle respectively. If PA =
10cm, find the length of PB up to one place of the decimal.

A

Sol:

Given, O is the center of two concentric circles of radii O4 = 6 cm and OB = 4 cm.

P4 and PB are the two tangents to the outer and inner circles respectively and P4

=10 cm.

Now, tangent drawn from an external point is perpendicular to the radius at the point of
contact.

.. ZOAP = ZOBP =90°

~.From right — angled AOAP,OP°* = 04" + P4’

= OP =\ 04> + PA*
= OP =+6° +10°

= OP =+/136¢cm.
-.From right — angled AOAP,OP* = OB’ + PB®

= PB=+OP*-0B’

= PB=4/136-16

= PB =+/120cm

= PB=10.9cm.

.. The length of PB is 10.9 cm.

In the given figure, a triangle ABC is drawn to circumscribe a circle of radius 3 cm such
that the segments BC and DC into which BC is divided by the point of contact D, are of
lengths 6¢cm and 9cm respectively. If the area of A4BC = 54cm” then find the lengths of
sides AB and AC.

A

/o

E
]
™

B D Cc
|%— 6 cm —tea——8 cm-———»
Sol:

Construction: Join O4,0B,0C,OF 1 ABat Fand OF 1 AC at F
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13.

B (4] C
- =t -]
Gem Yoem

We know that tangent segments to a circle from me same external point are congruent
Now, we have

AE = AF, BD = BE =6 cmand CD = CF =9 cm

Now,

Area(AABC) = Area(ABOC)+Area(AAOB)+Area (AAOC)

:>54:%XBCXOD-F%XABXOE-F%XACXOF

:>108:15><3+(6+x)><3+(9+x)><3
—=36=15+6+x+9+x

=36=30+2x
=2x=6
=x=3cm

2. AB=6+3=9¢mand AC=9+3=12cm

PQ is a chord of length 4.8 ecm of a circle of radius 3cm. The tangents at P and Q intersect
at a point T as shown in the figure. Find the length of TP.

Let 7R =y and TP=x

We know that the perpendicular drawn from the center to me chord bisects It.
.PR=RQ

Now, PR+RO=4.38

—> PR+PR=4278

= PR=24
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Now, in right triangle POR
By Using Pythagoras theorem, we have

PO* =OR* + PR’
=3’ =OR* +(2.4)°
= OR® =3.24
—OR=18

Now, in right triangle TPR
By Using Pythagoras theorem, we have

TP* =TR* + PR®

=x =y’ Jr(2.4)2

=x’=y"+5.76 (1)
Again, In right triangle TPQ

By Using Pythagoras theorem, we have
TO* =TP* + PO®

:>(_v+1.8)2 =x'+3°

=17 +3.6y+3.24=x"+9

=1’ +3.6y=x"+576 ... (2)
Solving (1) and (2), we get

x=4cm and y=32cm

SIP=4cm

14. Prove that the line segment joining the points of contact of two parallel tangents of a circle,
passes through its centre.
Sol:

C Q D

A R B
Suppose CD and AB are two parallel tangents of a circle with center O
Construction: Draw a line parallel to CD passing through O 1.e. OP
We know that the radius and tangent are perpendicular at their point of contact.
Z00C = ZORA=90°
Now, LZ0QC + /POQ =180° (co-interior angles)
= /POQ =180°—90°=90°
Similarly, Now, ZORA+ ZPOR =180°(co-interior angles)
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16.

= /POQ =180°—90°=90°
Now, ZPOR+ /POQ =90°+90° =180°
Since, Z/POR and /POQ are linear pair angles whose sum 1s 180°

Hence, QR is a straight line passing through center O.

In the given figure, a circle with center O, 1s inscribed in a quadrilateral ABCD such that it
touches the side BC, AB, AD and CD at points P, Q, R and S respectively. If AB =29cm,
AD =23cm, ZB =90° and DS=5cm then find the radius of the circle.

Sol:

We know that tangent segments to a circle from the same external point are congruent
Now, we have

DS =DR, AR =AQ

Now AD =23 cm

= AR+RD =123

= AR=23-RD

= AR=23-5[.. DS = DR =53]

= AR =18cm

Again, AB=29 cm

= A0+0B =29

= (0OB=29-40

= (0B=29-18 [ AR :AQ:lS]
= OB =1lcm

Since all the angles are in a quadrilateral BQOP are right angles and OP = BQ

Hence, BQOP is a square.
We know that all the sides of square are equal.
Therefore, BQ =PO =11 cm

In the given figure, O is the centre of the circle and TP is the tangent to the circle from an
external point T. If ZPBT =30°, prove that BA: AT=2:1.
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Sol:
AB 1s the chord passing through the center
So, AB is the diameter
Since, angle in a semicircle is a right angle
.. LAPB =90°
By using alternate segment theorem
We have ZAPB = Z/PAT =30°
Now, in AAPB
Z/BAP+ ZAPB + ZBAP =180° (Angle sum property of triangle)
— /BAP =180°-90°—-30° = 60°
Now, /BAP = /APT + /PTA (Exterior angle property)
=60°=30°+~/PT4
= /PTA4=60°-30°=30°
We know that sides opposite to equal angles are equal
S AP =AT
In right triangle ABP
sin /ABP = AP
B4

=sin30°= £
BA

AT

L
2 B4
-~ BA:AT=2:1

Exercise — 12B

1. In the adjoining figure, a circle touches all the four sides of a quadrilateral ABCD whose

sides are AB=6cm, BC=9c¢m and CD=8 cm. Find the length of side AD.

D C
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Sol:

We know that when a quadrilateral circumscribes a circle then sum of opposites sides is
equal to the sum of other opposite sides.

S AB+CD=AD+BC

=6+8=4D=9
= AD=5cm

2. Inthe given figure, PA and PB are two tangents to the circle with centre O. If ZAPB =50°
then what is the measure of ZOAB.

Sol:
Construction: Join OB

We know that the radius and tangent are perpendicular at their point of contact

"+ ZOBP = ZOAP =90°

Now, In quadrilateral AOBP

Z/AOB+ ZOBP+ ZAPB+ Z0OAP =360° [Angle sum property of a quadrilateral]
= ZAOB+90°+50°+90° = 360°

= 230°+ £LBOC = 360°

= ZA0OB =130°

Now, In isosceles triangle AOB

ZAOB+ ZOAB+ Z0OBA=180° [Angle sum property of a triangle]
=130°+2204B =180° [ LOABzzOBA]

= ZOAB =25°

3. Inthe given figure, O is the centre of a circle. PT and PQ are tangents to the circle from an
external point P. If Z7PQO=70°, find the LTRQ.
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Sol:
Construction: Join OQ and OT

We know that the radius and tangent are perpendicular at their point of contact

"+ LOTP = ZOQP =90°

Now, In quadrilateral OQPT

Q0T + LOTP+ ZOQP+ £TPO =360° [Angle sum property of a quadrilateral]

= Z00T +90°+90°+ 70° = 360°

= 250°+ Z00T =360°

= /00T =110°

We know that the angle subtended by an arc at the center is double the angle subtended by
the arc at any point on the remaining part of the circle.

.~ ZTRQ = %(AQOT) =55°

4. In the given figure common tangents AB and CD to the two circles with centres O, and O,
intersect at E. Prove that AB=CD.

Sol:
We know that tangent segments to a circle from the same external point are congruent.

So, we have
EA = EC for the circle having center O,

and
ED = EB for the circle having center O,

Now, Adding ED on both sides in EA = EC. we get
EA+ED=EC+ED

—> FEA+EB=EC+ED

—> AB=CD




Class X Chapter 12 — Circles Maths

5. If PT is a tangent to a circle with center O and PQ is a chord of the circle such that
ZQPT =70°, then find the measure of /POQ.

Sol:
We know that the radius and tangent are perpendicular at their point of contact.
. ZOPT =90°

Now, ZOPQ = ZOPT — ZTPQO =90°—-70°=20°

Since, OP = OQ as both are radius

. ZOPQ = Z0QP =20° (Angles opposite to equal sides are equal)
Now, In isosceles A POQ

/POQ+ ZOPQ+ ZOQP =180° (Angle sum property of a triangle)
= /POQ =180°—20°=140°

6. In the given figure, a triangle ABC is drawn to circumscribe a circle of radius 2 cm such
that the segments BD and DC into which BC is divided by the point of contact D, are of
lengths 4cm and 3cm respectively. If the area of A4ABC = 21cm’ then find the lengths of

sides AB and AC.
A

We know that tangent segments to a circle from the same external point are congruent
Now, we have

AE = AF ,BD=BE =4cmand CD=CF =3cm

Now,

Area(AABC) = Area(ABOC)+ Area(A4OB)+ Area( AAOC)
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:>21:%XBCXOD+%XABXOE+%XACXOF

=42=Tx2+(4+x)x2+(3+x)x2
=21=7+4+x+3+x

=21=14+2x
=2x=17
=x=35cm

S AB=4435=75cm and AC=3+3.5=6.5¢cm

7.  Two concentric circles are of radii Sem and 3cm. Find the length of the chord of the larger
circle (in cm) which touches the smaller circle.

Sol:

Given Two circles have the same center O and AB is a chord of the larger circle touching
the smaller circle at C; also. O4 =5c¢m and OC =3 cm

In AOAC,04° =0C” + AC®
s AC* =04 —0cC?

= AC? =5 -3’
= AC?=25-9
= AC* =16

= AC=4cm

.. AB =2 AC (Since perpendicular drawn from the center of the circle bisects the chord)
SAB=2x4=8cm
The length of the chord of the larger circle is 8 cm.

8.  Prove that the perpendicular at the point of contact of the tangent to a circle passes through
the centre.
Sol:
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Let AB be the tangent to the circle at point P with center O.
To prove: PQ passes through the point O.

Construction: Join OP.

Through O, draw a straight line CD parallel to the tangent AB.
Proof: Suppose that PQ doesn’t passes through point O.

PQ intersect CD at R and also intersect AB at P

AS, CD || AB. PQ is the line of intersection.

ZORP = ZRPA (Alternate interior angles)

but also.
/RPA= 90°(OP 1 AB)
= /ORP =90°

ZROP + Z0OPA4 =180°(Co interior angles)

= ZROP+90° =180°

= Z/ROP =90°

Thus, the AORP has 2 right angles 1.e., ZORP and ZROP which is not possible
Hence, our supposition is wrong

.. PQ passes through the point O.

9. Inthe given figure, two tangents RQ, and RP and RP are drawn from an external point R to
the circle with centre O. If /PRO=120°, then prove that OR =PR + RQ.

J

Construction Join PO and OQ

In APOR and AQOR

OP = 0Q (Radii)

RP = RQ(Tangents from the external point are congruent)
OR = OR (Common)

By SSS congruency, APOR = AQOR
/PRO=ZQRO(C.P.C.T)
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Now, Z/PRO+ ZQRO = /PRQ
=2/PRO=120°

= /PRO =60°

Now. In APOR

cos 60° = E
OR

1 PR
- — = —
2 OR
= OR=2PR
= OR=PR+PR

— OR=PR+RO

10. In the given figure, a cradle inscribed in a triangle ABC touches the sides AB, BC and CA
at points D, E and F respectively. If AB = 14cm, BC = 8cm and CA=12 cm. Find the length

AD, BE and CF.
A
D,
F
B E C
Sol:

We know that tangent segments to a circle from the same external point are congruent
Now, we nave
AD = AF,BD =BEand CE =CF

Now AD+BD =14cm (1)
AF + FC =12cm

= AD+FC=12em .. (2)
BE+EC =8cm

= BD+FC=8cm ... (3)
Adding all these we get

AD+BD+ AD+ FC+BD+FC =342
= 2(AD+BD+FC): 34
= AD+BO+FC =17cm (4)

Solving (1) and (4), we get
FC =3cm
Solving (2) and (4), we get
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BD=5cm=BE
Solving (3) and (4), we get
and AD=9cm

11. Inthe given figure, O is the centre of the circle. PA and PB are tangents. Show that AOBP
1s cyclic quadrilateral.

Sol:

We know that the radius and tangent are perpendicular at their point of contact

"+ ZOBP = ZOAP =90°

Now, In quadrilateral AOBP

ZAPB+ ZAOB+ ZOBP+ Z0OAP =360° [Angle sum property of a quadrilateral]
= /APB+ ZAOB +90°+90° = 360°

= /APB+ /AOB=180°

Since, the sum of the opposite angles of the quadrilateral is 180°

Hence, AOBP 1s a cyclic quadrilateral

12. Intwo concentric circles, a chord of length 8cm of the large circle touches he smaller
circle. If the radius of the larger circle 1s Scm then find the radius of the smaller circle.
Sol:

X
We know that the radius and tangent are perpendicular at their point of contact
Since, the perpendicular drawn from the centre bisect the chord

AP=PB= A—ZB =4cm
In right triangle AOP
AO* =OP* + P4A*

= 5" =0P* +4*

= OP*=9

= OP=3cm

Hence, the radius of the smaller circle 1s 3 cm.
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13.

14.

In the given figure, PQ is chord of a circle with centre O an PT is a tangent. If
ZQPT =60°, find the ZPRQ.

Sol:
We know that the radius and tangent are perpendicular at their point of contact
. ZOPT =90°
Now, ZOPQ = ZOPT — ZQPT =90°—-60° =30°
Since, OP = OQ as born is radius
.. ZOPQ = ZOQP =30° (Angles opposite to equal sides are equal)
Now, In isosceles, POQ
/POQ+ ZOPQ+ Z0OQP =180°(Angle sum property of a triangle)
= /POQ =180°—-30°-30°=120°
Now, LPOQ +reflex ZPOQ = 360° (Complete angle)
=reflex LZPOO=360°-120° = 240°

We know that the angle subtended by an arc at the centre double the angle subtended by the
arc at any point on the remaining part of the circle

- Z/PRO= (reﬂexZPOQ) 120°

In the given figure, PA and PB are two tangents to the circle with centre O. If £4PB = 60°

, then find the measure of ZOA4B.
A

Sol:
Construction: Join OB

We know that the radius and tangent are perpendicular at their point of contact
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"+ ZOBP = ZOAP =90°

Now, In quadrilateral AOBP

Z/AOB+ ZOBP+ ZAPB+ Z0OAP =360° [Angle sum property of a quadrilateral]
= ZAOB+90°+60°+90° = 360°

= 240°+ £LAOB =360°

= ZA0OB =120°

Now, In isosceles triangle AOB

ZAOB+ ZOAB+ Z0OBA=180° [Angle sum property of a triangle]
=120°+2/0A4B =180° [ ZOAB = LOBA]

= Z0OAB =30°

Exercise — Multiple Choice Questions

1. The number of tangents that can be drawn form an external point to a circle is
(@) 1(b)2(3)(d)4
Answer: (b) 2
Sol:

We can draw only two tangents from an external point to a circle.
B

A

2. Inthe given figure, RQ is a tangent to the circle with centre O, If SQ =6 cm and QR =4
cm. then OR is equal to

Q R
| X
S

(a)2.5cm(b)3cm (c) Scm (d) 8 cm

Answer: (c) 5 cm

Sol:

We know that the radius and tangent are perpendicular at their point of contact

1 . :
0Q = EQS =3cm [ Radius 1s half of diameter]|

Now, in right triangle OQR
By using Pythagoras theorem, we have
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OR? = RO* +00?
=4% 437

=16+9

=25

- OR* =125

= OR=5cm

3. Inacircle of radius 7 cm, tangent PT is drawn from a point P such that PT =24 cm. If O 1s
the centre of the circle, then length OP = ?

T
/ T,
=]
(a) 30 cm (b) 28 cm (c) 25 cm (d) 18 cm
Answer: (c) 25 cm
Sol:
The tangent at any point of a circle is perpendicular to the radius at the point of contact
-.OT 1L PT

From right — angled triangle P70,

:.OP* =0T*+PT" [Using Pythagoras’ theorem]
= OP*=(7) +(24)°

= OP* =49+576

= OP* =625

= OP =625

= OP=25cm

4.  Which of the following pairs of lines in a circle cannot be parallel?
(a) two chords (b) a chord and tangent (c) two tangents (d) two diameters
Answer: (d) two diameters
Sol:
Two diameters cannot be parallel as they perpendicularly bisect each other.

5.  The chord of a circle of radius 10 cm subtends a right angle at its centre. The length of the
chord (in cm) is

(a) %(b} 542 () 1032 (d) 1043

Answer: (c) 10\/5
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Sol:

A B

In right triangle AOB

By using Pythagoras theorem, we have
AB* = BO® + 04’

=10*+10°

=100+100

=200

. OR* =200

= OR = 10\5 cm

6. Inthe given figure, PT is tangent to the circle with centre O. If OT =6 ¢cm and OP = 10 cm
then the length of tangent PT i1s

h
/}
9 P

®) 10 cm

(a) 8em (b) 10 cm (¢) 12 em (d) 16 cm
Answer: (a) 8 cm

Sol:

In right triangle PTO

By using Pythagoras theorem, we have
PO* =0T* +TP?

=10°=6"+TP*

=100=36+TP’

=TP* =64

—=TP=8cm

7. Inthe given figure, point P is 26 cm away from the center O of a circle and the length PT

of the tangent drawn from P to the circle is 24 cm. Then, the radius of the circle is
T

—
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(@) 10cm (b) 12cm (c) 13 em (d) 15 cm
Answer: (a) 10 cm
Sol:

Construction: Join OT.

T

We know that the radius and tangent are perpendicular at their point of contact
In right triangle PTO
By using Pythagoras theorem, we have

PO* =0T’ + TP’
=26"=0T" +24°
= 676=0T*+576
= TP* =100
=TP=10cm

8. PQis atangent to a circle with centre O at the point P. If AOPQ is an isosceles triangle, then
ZOQP is equal to
(a) 30° (b) 45°(c) 60°(d)90°
Answer: (b) 45°
Sol:

P 0

We know that the radius and tangent are perpendicular at their point of contact
Now, In isosceles right triangle POQ

/POQ+ ZOPQ+ ZOQP =180° [Angle sum property of a triangle]

= 2Z00P +90° =180°

= LOQP =45°

9. Inthe given figure, AB and AC are tangents to the circle with center O such that
/BAC =40°.Then, ZBOC = 40°.
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10.

11.

(d) 90°
B

C
(a) 80° (b) 100°(c) 120° (d) 140°
Answer: (d) 140°
Sol:
We know that the radius and tangent are perpendicular at their point of contact
" LOBA=/0CA=90°
Now, In quadrilateral ABOC
Z/BAC + Z0CA+ ZOBA+ ZBOC = 360° [Angle sum property of quadrilateral]
= 40°+90°+90°+ Z/BOC =360°

= 220°+ ZBOC =360°
= ZBOC =140°

If a chord AB subtends an angle of 60°at the center of a circle, then he angle between the
tangents to the circle drawn form A and B is

(a) 30° (b) 60°(c) 90°(d) 120°

Answer: (d) 120°

Sol:

We know that the radius and tangent are perpendicular at their point of contact

" LOBC = Z0A4C =90°

Now, In quadrilateral ABOC

ZACB+ ZOAC + LOBC + ZAOB = 360° [ Angle sum property of a quadrilateral]
= ZACB+90°+90° + 60° = 360°

= LACB+240° =360°
= LACB =120°

In the given figure, O is the centre of two concentric circles of radii 6 cm and 10 cm. AB is
a chord of outer circle which touches the inner circle. The length of chord AB is
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(a) 8cm (b) 14 cm (c) 16 cm (d) J136 cm

Answer: (c) 16 cm

Sol:

We know that the radius and tangent are perpendicular at their point of contact
In right triangle AOP

AO* = OP* + P4’

=10 =6+ P4’

= P4 =64

= PA=8cm

Since, the perpendicular drawn from the center bisect the chord
S.PA=PB=8cm

Now, AB= AP+ PB=8+8=16cm

12. Inthe given figure, AB and AC are tangents to a circle with centre O and radius 8 cm. If
OA=17 cm, then the length of AC (in cm) is

/[
7

Cc

(@) 9 (b) 15 (c) V353 (d) 25

Answer: (b) 15

Sol:

We know that the radius and tangent are perpendicular at their point of contact
In right triangle AOB

By using Pythagoras theorem, we have

0OA4* = AB* + OB?
=17" = 4B* +§’
=289 =AB* + 64
= AB* =225
= AB=15cm

The tangents drawn from the external point are equal
Therefore, the length of AC is 15 cm
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13.

14.

In the given figure, 0 is the centre of a circle, AOC is its diameter such that £4CB =50°.
If AT is the tangent to the circle at the point A, then £BAT =?

(a) 40° (b) 50° (c) 60° (d) 65°
Answer: (b) 50°
Sol:
ZABC =90° (Angle in a semicircle)
In AABC,we have: ZACB+ ZCAB+ ZABC =180°
= 50°+ ZCAB+90° =180°

= ZCAB = (180°-140°)

= ZCAB =40°
Now, ZCAT =90° (Tangents drawn from an external point are perpendicular to the radius

at the point of contact)
S LCAB+ ZBAT =90°
= 40°+ /BAT =90°

= £BAT :(90"—400)
= £BAT =50°

In the given figure, O is the center of a circle, PQ is a chord and Pt is the tangent at P. If
/POQ =70°, then ZTPQ is equal to

(a) 35° (b) 45° (c) 55° (d) 70°
Answer: (a) 35°

Sol:

We know that the radius and tangent are perpendicular at their point of contact
Since, OP = 0Q

- POQ1s a 1sosceles right triangle

Now, In isosceles right triangle POQ

/POQ+ ZOPQ+ ZOQP =180° [Angle sum proper of a triangle]
=70°+2/0PQ =180°

= /OPQ =55°

Now, LTPQ+ Z0OPQ =90°
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16.

= /TPQ =35°

In the given figure, AT is a tangent to the circle with center O such that OT =4 c¢m and
/0TA=30°Then, AT =?

o2,

A T
(a) 4 cm (b) 2 cm (c) 23 cm (d) 443 cm
Answer: (c) 2\/5 cm
Sol:
OA 1L AT

So, £ =cos30°
- OT

_ AT _\3
4 2

:AT:[£x4J
2
— AT =23

If PA and PB are two tangents to a circle with centre O such that £Z40B =110° then
ZAPB is equal to

A
Q
P
'.
B
(a) 55° (b) 60° (c) 70° (d) 90°
Answer: (c) 70°

Sol:

Given, PA and PB are tangents to a circle with center O, with £40B =110°.

Now, we know that tangents drawn from an external point are perpendicular to the radius at
the point of contact.

So, ZOAP =90°and ZOBP =90°

= ZOAP+ ZOBP =90°+90° = 180°, which shows that OABP is a cyclic quadrilateral.

- ZAOB+ ZAPB =180°

=110°+ £4PB =180°
= LAPB =180°-110°
= LAPB=70°
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17.

18.

19.

In the given figure, the length of BC is
A/

Q
.
i
§
m

. 4
B D
(@) 7em (b) 10 em (c) 14 cm (d) 15 cm
Answer: (b) 10 cm
Sol:
We know that tangent segments to a circle from the same external point are congruent
Therefore, we have
AF = AE =4cm
BF =BD =3cm
EC=AC—-AE=11-4="Tcm
CD=CE=Tcm
WBC=BD+DC=3+7=10cm

In the given figure, If £Z40D =135° then ZBOC equal to

\ :

Va.

(a) 25° ) 45° (c) 52.5° (d) 62.5°

Answer: (b) 45°

Sol:

We know that the sum of angles subtended by opposite sides of a quadrilateral having a

circumscribed circle 1s 180 degrees
- ZAOD+ /BOC =180°

= ZBOC =180°—-135°=45°

In the given figure, O is the centre of a circle and PT is the tangent to the circle. fPQis a
chord such that /QPT =50°then /POQ="?

P T
\/
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20.

(a) 100° (b) 90° (c) 80° (d) 75°
Answer: (a) 100°
Sol:

Given, ZQPT =50°
And ZOPT =90°(Tangents drawn from an external point are perpendicular to the radius at
the point of contact)

. ZOPQ=(ZOPT — ZQPT)=(90°—-50°) = 40°
OP =0Q (Radius of the same circle)

= LOQP = ZOPQ = 40°

In APOQ, /POQ+ ZOQP+ ZOPQ =180°

. ZPOQ =180° —(40°+40°) =100°

In the given figure, PA and PB are two tangents to th4e circle with centre O. If
ZAPB =60° then LOAB is

(a) 15° (b) 30° (c) 60° (d) 90°
Answer: (b) 30°

Sol:

Construction: Join OB

A

<]

§]
We know that the radius and tangent are perpendicular at the point of contact
.. ZOBP = /Z0A4P =90°
Now, In quadrilateral AOBP
Z/AOB+ ZOBP+ ZAPB+ ZOAP =360° [Angle sum property of a quadrilateral]
= ZAOB+90°+60°+90° = 360°

= 240°+ £LAOB =360°

= ZA0OB =120°
Now, In isosceles triangles AOB
ZAOB+ ZOAB+ Z0OBA=180° [Angle sum property of a triangle]




Class X Chapter 12 — Circles Maths

=120°+2/£04B =180° [ ZOAB = ZOBA]
= LOAB =30°

21. If two tangents inclined at an angle of 60° are drawn to a circle of a radius 3 cm then the

length of each tangent is
(a) 3em (b) % cm (c) 3\/37 cm (d) 6 cm

Answer: (c) 3J§ cm

Sol:
Given, PA and PB are tangents to circle with center O and radius 3 cm and £4PB = 60°.

Tangents drawn from an external point are equal; so, PA = PB.
And OP is the bisector of Z/A4PB,which gives ZOPB = ZOPA =30°.

04 1 PA.So, from right — angled AOP4, we have:

94 _ tan30°
AP

04
:> _
AP

1
B
L3 1
AP 3

:AP:?)\Ecm

22. In the given figure, PQ and PR are tangents to a circle with centre A. If Z/QPA4=27°then
Z(QAR equals

(a) 63°(b) 117°(c) 126° (d) 153°
Answer: (c) 126°

\Sk?fl:.know that the radius and tangent are perpendicular at the point of contact
Now, In APQOA

/PQA+ LQAP+ /APQ =180° [Angle sum property of a triangle]
=90°+ L0AP+27°=180° |- Z04B = ZOBA]|

= /QAP =63°

In APQAand APRA
PO = PR (Tangents draw from same external point are equal)
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23.

24.

QA=RA (Radio of the circle)

AP = AP (common)

By SSS congruency

APQA = APRA

ZQAP = /RAP = 63°

S ZOAR = ZQAP+ /RAP = 63°+63° =126°

In the given figure, PQ and PR are tangents to a circle with centre A. If Z/QPA4=27°then
Z(QAR equals
A

B

(@) 63° (b) 117°(c) 126° (d) 153°
Answer: (b) 117°

Sol:

Construction: Join CA and CB

We know that the radius and tangent are perpendicular at their point of contact
" LCAP = ZCBP =90°

Since, in quadrilateral ACBP all the angles are right angles

.. ACPB is a rectangle

Now, we know that the pair of opposite sides are equal in rectangle
.CB=AP and CA=BP

Therefore, CB = AP =4cmand CA=BP=4cm

If PA and PB are two tangents to a circle with centre O such that £Z4PB =80° . Then,

ZAOP =2
A

P 0o
B

(a) 40°(b) 50°(c) 60°(d) 70°
Answer: (b) 50°
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26.

Sol:
Given, PA and PB are two tangents to a circle with center O and £ 4PB =80°

. LAPO = % /APB = 40°

[Since they are equally inclined to the line segment joining the center to that point and
ZOAP =90° ]

[Since tangents drawn from an external point are perpendicular to the radius at the point of
contact]

Now, in triangle AOP:

ZAOP+ Z/OAP + ZAPO =180°

= ZAOP +90°+40°=180°

= Z/AOP =180°-130°

= LAOP =50°

In the given figure, O is the centre of the circle. AB is the tangent to the circle at the point
P. If ZAPQ = 58°then the measure of ZPOB is

A P B
(a) 32°(b) 589 (c) 122°(d) 132°
Answer: (a) 32°
Sol:
We know that a chord passing through the center is the diameter of the circle.
"+ ZOPR =90°(Angle in a semi circle is 90°)
By using alternate segment theorem
We have £4PQ = /PRQ=58°

Now, In APQR

/PQOR+ /PRQ+ /ZQPR =180° [Angle sum properly of a triangle]
= /PQOR+58°+90°=180°

= /PQOR =32°

In the given figure, O is the centre of the circle. AB is the tangent to the circle at the point
P.If ZPAO =30°then Z/CPB+ ZACPis equal to
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(a) 60°(b) 90°(c) 120° (d) 150°
Answer: (b) 90°
Sol:

We know that a chord passing through the center is the diameter of the circle.
(Angle 1n a semicircle 1s 90°)

.+ ZDPC =90°
Now, In ACDP
ZCDP+ /DCP+ ZDPC =180°
= LCDP+ ZDCP +90° =180°

= ZCDP+ ZDCP =90°

By using alternate segment theorem

We have ~CDP = /CPB
o LCPB+ ZACP =90°

[Angle sum property of a triangle]

In the given figure, PQ is a tangent to a circle with centre O, A is the point of contact. If
ZPAB =67°, then the measure of Z4QB is

(a) 73°(b) 64°(c) 53°(d) 44°

B
e
i Tz AN
P A Q
Answer: (d) 44°

Sol:

We know that a chord passing through the center is the diameter of the circle.
(Angle in a semicircle 1s90°)
By using alternate segment theorem

" BAC =90°

We have £/PAB=/ACB =67°
Now, In ABC

ZABC + ZACB + ZBAC =180°
= LABC +67°+90°=180°

= /ABC =23°

Now, /BAQ=180°—/PAB
=180°-67°

=113°

Now, In AdBQO

LABQ+ /AQB+ /BAQ =180°
= 23°+ ZA0B+113°=180°
= /AQB =44°

[Angle sum property of a triangle]

[Linear pair angles]|

[Angle sum property of a triangle]
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28.

29.

In the given figure, two circles touch each other at C and AB is a tangent to both the
circles. The measure of ZACB is

(a) 45°(b) 60°(c) 90° (d) 120°
Answer: (c) 90°
Sol:

A

We know that tangent segments to a circle from the same external point are congruent
Therefore, we have

NA = NC and NC = NB

We also know that angle opposite to equal sides is equal

. ZNAC = Z/NCAand ZNBC = /NCB

Now, ZANC + ZBNC =180° [Linear pair angles]|

= /NBC + ZNCB + ZNAC + ZNCA =180° [Exterior angle property]|

= 2/NCB+2/£NCA =180°

= 2(LNCA+ LNCA) =180°
= LACB =90°

O 1s the centre of a circle of radius 5 cm. At a distance of 13 cm form O, a point P is taken.
From this point, two tangents PQ and PR are drawn to the circle. Then, the area of quad.
PQOR is

/i\
PNO/

R
(a) 60cm? (b) 32.5¢cm? (c) 65cm’ (d) 30cm?

Answer: (a) 60cm’*

Sol:

Given,

OQ=0OR=5cm,OP =13cm.

ZOQP = ZORP =90° (Tangents drawn from an external point are perpendicular to the

radius at the point of contract)
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From right — angled APOQ:
PO’ =(OP*-00%)

= PO’ =(0P*-00*)

= PO? =13 -5°

= PO* =169-25

= PO =144

= PO =+144

= PO=12cm

-.ar(AOQP) = %x POx00

= ar (AOQP) = [% x12x 5)01113

= ar (AOQP) =30cm’
Similarly, ar(AORP)=30cm’
~.ar(quad POOR)=(30+30)cm’ = 60cm’

In the given figure, PQR is a tangent to the circle at Q, whose centre is O and AB is a chord

parallel to PR such that Z/BOR =70°. Then, LAOB="?
(a) 20° (b) 35°(c) 40°(d) 45°

L

Answer: (c) 40°
Sol:
Since, AB || PR, BQ1s transversal

/BOR=/4ABQO=70° [Alternative angles]

OQ | POR (Tangents drawn from an external point are perpendicular to the radius at the

point of contract)
and A4B|| POR
".OL 1 4B;so, OL 1 4B

.. OL bisects chord 4B [Perpendicular drawn from the center bisects the chord]

From AQLA and QLB:
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31.

32.

/QLA= ZQLB=90°

LA=LB (OL bisects chord 4B)
QL 1s the common side.

. AQLA=AQLB [By SAS congruency]
S LQAL = ZQOBL

= /QAB = /QBA

. AAQB1s 1sosceles

S LLOA=ZLOR

/LOP = Z/LOR =90°

ZLOB =(90°-70°)=20°

. /ZLOA=/LOB=20°

= /LOA=/LOB=20°

= /AQB=/LOA+ /LOB

=40°

The length of the tangent form an external point P to a circle of radius 5 cm 1s 10 cm. The

distance of the point from the centre of the circle is
(a) 8 cm (b),/104 cm (c) 12 cm (d),/lZS cm

Answer: (b) .,/104 cm
Sol:

We know that the radius and tangent are perpendicular at their point of contact

In right triangle PTO
By using Pythagoras theorem, we have

PO* =0T* +TP*
= PO’ =5 +10°
= PO* =25+100
= PO’ =125

= PO =,/125¢cm

In the given figure, O is the centre of a circle, BOA is its diameter and the tangent at the

point P meets BA extended at T. [f ZPBO =30°then LPTA=7?
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33.

—p
/ /0/2\\\
'y |

(a) 60°(b) 30° (c) 15° (d) 45°
Answer: (b) 30°

Sol:
We know that a chord passing through the center is the diameter of the circle
.+ /BPA=90° (Angle 1n a semicircle 1s 90°)

By using alternate segment theorem

We have Z/APT = ZABP =30°

Now, In AABP

/PBA+ /BPA+ /BAP =180° [Angle sum property of a triangle]
=30°+90°+ /BAP =180°

= /BAP =60°

Now, /BAP = /APT + /PTA4

= 60°=30°+~/PTA4

= /PTA=30°

In the given figure, a circle touches the side DF of AEDF atH and touches ED and EF
produced at K and M respectively. If EK = 9 cm then the perimeter of AEDF is

(a)9em(b)12cm(c) 13.5cm (d) 18 cm

Answer: (d) 18 cm

Sol:

We know that tangent segments to a circle from the same external point are congruent.
Therefore, we have

EK =EM =9cm

Now, EK+EM =18cm

= ED+ DK+ EF+FM =18cm

= ED+ DH + EF + HF =18cm (" DK =DH and FM = FH )
= ED+ DF + EF =18cm

= Perimeter of AEDF =18cm
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34. To draw a pair of tangents to a circle, which are inclined to each other at an angle of 45°,

we have to draw tangents at the end points of those two radii, the angle between which is
(a) 105° (b) 135°(c) 140° (d) 145°

Answer: (b) 135°

Sol:

Suppose PA and PB are two tangents we want to draw which inclined at an angle of 45°
We know that the radius and tangent are perpendicular at their point of contact

" ZOBP = /0A4P =90°

Now, in quadrilateral AOBP

Z/AOB+ ZOBP+ ZOAP+ ZAPB =360° [Angle sum property of a quadrilateral]
= ZAOB+90°+90°+45° =360°

= ZAOB +225° =360°

= ZAOB =135°

In the given figure, O is the centre of a circle; PQL and PRM are the tangents at the points
Q and R respectively and S 1s a point on the circle such that /SOL = 50° and

DE 1 DFOQ L. BCand OR 1 AC.

5J§ cm

Then, ZOSR =7

(a) 40°(b) 50°(c) 60°(d) 70°

Answer: (d) 70°

Sol:

PQL 1s a tangent OQ 1s the radius; so, LZOQL =90°
S Z00S = (90o —50°) =40°

Now, OQ = OS (Radius of the same circle)

= /0S80 = Z00S =40°

Similarly, ZORS = (900— 600) =30°,

And, OR = OS (Radius of the same circle)
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— ZOSR = ZORS =30°
- ZOSR=/0SO+ ZOSR
= ZOSR = (40°+30°)

— /OSR =70°

36. Inthe given figure, a triangle PQR i1s drawn to circumscribe a circle of radius 6 cm such
that the segments QT and TR into which QR 1s divided by the point of contact T, are of

lengths 12 cm and 9 cm respectively. If the area of APQR =189 cm” then the length of side

of PQis
(a) 17.5cm (b) 20 ecm (c) 22.5 cm (d) 25 cm
P
(0]
Q T R
Answer: (c) 22.5cm
Sol:

We know that tangent segments to a circle from the same external point are congruent.
Therefore, we have

PS=PU=x

OT =0S =12cm

RT =RU =9cm

Now,

Ar(APQR) = Ar(APOR)JrAr(AQOR)Jr Ar(APOQ)

:>189:%XOUXPR-F%XOTXQR-F%XOSXPQ

:>3?8:6><(x+9)+6x(21)+6x(12+x)

=063=x+9+21+x+12

=2x=21
= x=10.5cm

Now, PO=0S+SP=12+10.5+10.5=22.5cm
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37.

38.

In the given figure, QR is a common tangent to the given circles, touching externally at the
point T. The tangent at T meets QR at P. If PT= 3.8 cm then the length of QR is

Q
B R

(@) 1.9cm (b)3.8cm(c) 5.7 cm (d) 7.6 cm

Answer: (d) 7.6 cm

Sol:

We know that tangent segments to a circle from the same external point are congruent.
Therefore, we have

PT=PO =38cmand PT =PR3.8cm

S.OR=QP+PR=38+3.8=7.6cm

In the given figure, quad. ABCD is circumscribed touching the circle at P, Q, R and S. If
AP =5cm, BC=7 cmand CS =3 cm. Then, the length of AB =7
D S C

A Q B

(a@)9cem(b) 10 ecm (¢) 12 cm (d) 8 cm

Answer: (a) 9 cm

Sol:

Tangents drawn from an external point to a circle are equal.
So, 4Q=AP=5cm

CR=CS=3cm

And BR=(BC-CR)

= BR= (7—3)0311

—>BR=4cm
BO=BR=4cm
S AB= (AQ + BQ)

= AB = (5 +4)cm
= AB=9cm




Class X Chapter 12 — Circles Maths

39.

40.

In the given figure, quad. ABCD is circumscribed, touching the circle at P, Q, R and S. If

AP =6cm, BP =5 cm, CQ =3 cm and DR =4 c¢m then perimeter of quad. ABCD is

D
4
CmR

9]

SCm

A 6cm P5cm B

(a) 18 cm (b) 27 cm (c¢) 36 cm (d) 32 cm

Answer: (c) 36 cm

Sol:

Given, AP =6cm,BP=5cm,CQ=3cmand DR=4cm
Tangents drawn from an external point to a circle are equal
So, AP = AS =6cm,BP =BQ=5cm,CQ=CR =3cm,DR =DS =4cm.
AB=AP+BP=6+5=1lcm
BC=BO+CQ=5+3=8cm

CD=CR+DR=3+4=Tcm

AD=AS+DS =6+4=10cm

.. Perimeter of quadrilateral ABCD = AB+ BC +CD+ DA
= (ll+8+?+10)cm

=36cm

In the given figure, O is the centre of a circle, AB is a chord and AT is the tangent at A. If
ZAOB=100° then ZBAT isequal to

(a) 40° (b) 50°(c) 90°(d) 100°

Answer: (b) 50°

Sol:

Given: AO and BC are the radius of the circle

Since, AO =BO

. A4AOB s an 1sosceles triangle

Now, in AdOB

ZAOB+ ZOBA+ Z0OAB =180° (Angle sum property of triangle)
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42,

=100°+ LOA4B+ LOA4B =180°

= 2/04B =80°
= LOAB =40°

We know that the radius and tangent are perpendicular at their point of contact

"+ LOAT =90°
= LOAB + ZBAT =90°
= ZBAT =90°—-40°=50°

(ZOBA=204B)

In a right triangle ABC, right angled at B, BC = 12 cm and AB = 5 cm. The radius of the

circle inscribed in the triangle is
(@) lem(b)2cm(c)3 em(d) 4 cm
Answer: (b) 2 cm

Sol:

(

B Q G
In right triangle ABC
By using Pythagoras theorem we have

AC* = AB* +BC’
=52 +12°
=25+144

=169

s AC? =169

= AC=13cm

Now,

Ar(A4BC) = Ar(AAOB)+ Ar(ABOC) + Ar(AAOC)

j%XABXBC:%XOPXAB-F%X OQXBC-F%XORXAC

=5x12=xx5+xx12+xx13
= 60=30x
=x=2cm

In the given figure, a circle is inscribed in a quadrilateral ABCD touching its sides AB, BC,
CD and AD at P, Q, R and S respectively. If the radius of the circle is 10 cm, BC = 38 c¢m,

PB=27cmand AD 1 CD then the length of CD is
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43.

(a)11ecm (b) 15 cm(c) 20 cm (d) 21 cm
Answer: (d) 21 cm

Sol:

Construction: Join OR

D R C

We know that tangent segments to a circle from the same external point are congruent.
Therefore, we have

BP=BQO=2T7cm

CO=CR

Now, BC =38cm

= BO+0C =38

=0C=38-27=1lcm

Since, all the angles in quadrilateral DROS are right angles.
Hence, DROS is a rectangle.

We know that opposite sides of rectangle are equal
S.OS=RD=10cm

Now, CD =CR+ RD

=CO+RD

=11+10

=2lcem

In the given figure, A4BC 1s right-angled at B such that BC =6 cmand AB=8 cm. A
circle with centre O has been inscribed the triangle. OP 1. AB,OQ 1 BC and OR 1. AC.If
OP=0Q=OR=xcmthenx=7?

_A

i
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(a)2em(b) 2.5cm(c) 3cm (d) 3.5 cm
Answer: (a) 2 cm

Sol:
Given, AB=8cm,BC =6cm
Now, in A4BC :

AC* = 4B’ +BC’
= AC*=(8+6)
= AC? =(64+36)
= AC* =100
= AC =100
= AC=10cm

PBQO is a square
CR = CQ (Since the lengths of tangents drawn from an external point are equal)

.CO=(BC-BQ)=(6-x)cm

Similarly, 4R = AP =(AB=BP)=(8—x)cm
. AC =(AR+CR)=[(8~x)+(6-x) |cm
=10= (14— 2x)cm

=2x=4

=x=2cm
.. The radius of the circle is 2 cm.

44. Quadrilateral ABCD is circumscribed to a circle. If AB=6 cm, BC = 7cm and CD = 4cm
then the length of AD is
(@)3cm(b)4cm(c) 6em(d) 7cm
Answer: (a) 3 cm
Sol:

D

[

We know that when a quadrilateral circumscribes a circle then sum of opposes sides is
equal to the sum of other opposite sides
.. AB+DC = AD+ BC

=6+4=4D+7
= AD=3cm
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45.

46.

In the given figure, PA and PB are tangents to the given circle such that PA =5 cm and
ZAPB = 60° . The length of chord AB is

(a) Sﬁcm (b) 5¢cm (c) Sﬁcm (d) 7.5cm

Answer: (b) 5 cm

Sol:

The lengths of tangents drawn from a point to a circle are equal
So, PA = PB and therefore, Z/PAB = /PB4 = x (say).

Then, in APAB:

/PAB+ /PBA+ ZAPB =180°

= x+x+60°=180°

= 2x=180°-60°

= 2x=120°

= x=60°

..Each angle of AP4Bi1s 60°and therefore, it is an equilateral triangle.
..AB=PA=PB=5cm

.. The length of the chord AB 1s Scm.

In the given figure, DE and DF are tangents from an external point D to a circle with centre
A.If DE =5 cm and DE 1 DF then the radius of the circle is

(a)3em(b)4cm (c) 5cm (d) 6 cm

Answer: (c) 5cm

Sol:

Construction: Join AF and AE

We know that the radius and tangent are perpendicular at their point of contact
o LAED = ZAFD =90°

Since, in quadrilateral AEDF all the angles are right angles

.. AEDF 1s a rectangle

Now, we know that the pair of opposite sides 1s equal in rectangle

SAF =DE=5cm

Therefore, the radius of the circle is 5 cm
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47.

48.

In the given figure, three circles with centres A, B, C respectively touch each other
externally. If AB =35 cm, BC =7 cm and CA = 6 cm then the radius of the circle with
centre A is

(@) 1.5cm(b)2cm(c)2.5em(d) 3 cm

Answer: (b) 2 cm

Sol:

Given, AB =5cm, BC =7 cmand C4 = 6 cm.

Let, AR = AP =x cm.

BQ =BP =ycm

CR=CQ=:zcm

(Since the length of tangents drawn from an external point arc equal)
Then, 4B =5 cm

= AP+ PB=5cm

=x+y=5 ... (r)
Similarly, y+z=7 ... (1'1')
and z+x=6 ... (1)

Adding (1), (11) and (111), we get:
(x+»)+(y+z)+(z+x)=18

=2(x+y+z)=18

:>(x+_v+:):9 (Iv)
Now, (1v) — (11):
—>x=2

.. The radius of the circle with center A is 2 cm.

In the given figure, AP, AQ and BC are tangents to the circle. fAB=5cm, AC=6cm
and BC =4 cm then the length of AP is
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(a) 15cm (b) 10 cm (¢) 9 cm (d) 7.5 cm

Answer: (d) 7.5 cm
Sol:

We know that tangent segments to a circle from the same external point are congruent
Therefore, we have

AP =AQ

BP=BD

CO=CD

Now, AB+BC+AC=5+4+6=15

= AB+BD+DC+ AC=15cm

= AB+BP+CQ+ 4C =15cm
= AP+ AQ =15em

= 2A4AP=15¢cm

= AP=7.5cm

49. In the given figure, O is the centre of two concentric circles of radii 5 cm and 3 cm. From
an external point p tangents PA and PB are drawn to these circles. If PA = 12 cm then PB
1s equal to

A
G
(2) 52 cm (b) 3,5 em (c) 410 em(d) 5,[10 cm

Answer: (c) 4,/10 cm
Sol:

(D)=

Given, OP=5cm,PA=12cm
Now, join O and B
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50.

1.

Then, OB =3cm.

Now, ZOAP =90° (Tangents drawn from an external point are perpendicular to the radius
at the point of contract)
Now, in AOAP:

OP?> = 04> + P4*
= OP* =5" +12°
— OP* =25+144

= OP* =169
= OP =+/169
= OP =13

Now, in AOBP:
PB* = OP* - OB’
= PB* =13*-3?

= PB>=169-9
= PB* =160
= PB=4/160
= PB =410em

Which of the following statements in not true?

(a) If a point P lies inside a circle, not tangent can be drawn to the circle, passing through p.

(b) If a point P lies on the circle, then one and only one tangent can be drawn to the circle
at P.

(c) If a point P lies outside the circle, then only two tangents can be drawn to the circle
form P.

(d) A circle can have more than two parallel tangents. parallel to a given line.

Answer: (d) A circle can have more than two parallel tangents. parallel to a given line.

Sol:

A circle can have more than two parallel tangents. parallel to a given line.

This statement is false because there can only be two parallel tangents to the given line in a

circle.

Which of the following statements is not true?

(a) A tangent to a circle intersects the circle exactly at one point.

(b) The point common to the circle and its tangent is called the point of contact.

(c) The tangent at any point of a circle is perpendicular to the radius of the circle through
the point of contact.

(d) A straight line can meet a circle at one point only.

Answer: (d) A straight line can meet a circle at one point only.




Class X Chapter 12 — Circles Maths

52.

53.

Sol:

A straight be can meet a circle at one point only

This statement is not true because a straight line that is not a tangent but a secant cuts the
circle at two points.

Which of the following statement 1s not true?

(a) A line which intersect a circle in tow points, is called secant of the circle.

(b) A line intersecting a circle at one point only, s called a tangent to the circle.

(c) The point at which a line touches the circle, is called the point of contact.

(d) A tangent to the circle can be drawn form a point inside the circle.

Answer: (d) A tangent to the circle can be drawn form a point inside the circle.

Sol:

A tangent to the circle can be drawn from a point Inside the circle.

This statement is false because tangents are the lines drawn from an external point to the
circle that touch the circle at one point.

Assertion-and-Reason Type

Each question consists of two statements, namely, Assertion (A) and Reason (R). For

selecting the correct answer, use the following code:

(a) Both Assertion (A) and Reason (R) are true and Reason (R) is a correct explanation of
Assertion (A).

(b) Both Assertion (A) and Reason (R) are true but Reason (R) is not a correct explanation
of Assertion (A).

(c) Assertion (A) 1s true and Reason (R) 1s false.

(d) Assertion (A) 1s false and Reason (R) 1s true.

Assertion (A) Reason (R)
At a point P of a circle with center O and The tangent at any point of a circle is
radius 12 cm, a tangent PQ of length 16 cm | perpendicular to the radius through the
1s drawn., Then, OQ = 20 cm. point of contact.
The correct answer 1s (a) / (b) / (¢) / (d).
Answer: (a) Both Assertion (A) and Reason (R) are true and Reason (R) 1s a correct
explanation of Assertion (A).
Sol:

(a) Both Assertion (A) and Reason (R) are true and Reason (R) s a correct explanation of
Assertion (A)
In AOPQ, ZOPQ =90°
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. 00" = OP* + PQ?
= 00 =,JOP* + PQ*
= J144+256

=400
=20cm

.

Assertion (A) Reason (R)
If two tangents are drawn to a circle from | A parallelogram circumscribing a circle is
an external point then they subtend equal rhombus.
angles at the centre.

The correct answer 1s (a) / (b) / (¢) / (d).
Answer: (b) Both Assertion (A) and Reason (R) are true but Reason (R) is not a correct
explanation of Assertion (A).
Sol:
Assertion -
We know that It two tangents are drawn to a circle from an external pout, they subtend
equal angles at the center
Reason:
D C

A R B

Given, a parallelogram 4BCD circumscribes a circle with center O

AB =BC=CD =4D

We know that the tangents drawn from an external point to circle are equal

S AP=AS coereenens(7) [tangents from 4]
BP=BQ = (if) [tangents from B]
CR=CQ e (iii)  [tangents from C]
DR=DS coerrenens (V) [tangents from D]
AB+CD=AP+BP+CR+DR

— AS+BO+CO+DS [from (i), (i), (iii) and (iv)]
— (4S +DS)+(BQ+CQ)

=AD+BC
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Thus, (4B+CD)=(AD+BC)

= 2AB=2A4D [ . opposite sides of a parallelogram are equal]
= AB=AD

~.CD=AB=AD=BC

Hence, ABCD is a rhombus.

55.
Assertion (A) Reason (R)

In the given figure a quad. ABCD is In two concentric circles , the chord of
drawn to circumscribe a given circle, as | the larger circle, which touches the
shown smaller circle, 1s bisected at the point
Then, AB + BC = AD + DC. of contact.

D R c

S

Q
A P B

The correct answer 1s (a) / (b) / (¢) / (d).
Answer: (d) Assertion (A) 1s false and Reason (R) is true.

Exercise - Formative Assessment

1. In the given figure, O is the center of a circle, PQ is a chord and the tangent PT at P makes an
angle of 50°with PQ. Then, ZPOQ =?

1
(a) 130° (b) 100°
(c) 90° (d) 75°
Answer: (b) 100°
Sol:

Given, ZQPT =50°

Now, ZOPT =90°(Since tangents drawn from an external point are perpendicular to the
radius at point of contact)

. ZOPQ = (AOPT —ZOPT)= (90° — 500) =40°
OP =0Q (Radii of the same circle)
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= /OPQ = /OQ0P = 40°

In APOQ

ZPOQ + ZOPQ + ZO0P =180°
= /POQ +40°+40° = 180°

= ZPOQ =180°—(40° +40°)
= /POQ =180°—80°

= /POQ =100°

2.  If the angles between two radii of a circle 1s 130°, then the angle between the tangents at
the ends of the radii is
(a) 65° (b) 40° (c) 50° (d) 90°
Answer: (c) 50°
Sol:

OA and OB are the two radii of a circle with center O.

Also, AP and BP are the tangents to the circle.

Given, ZAOB =130°

Now, LOAB =20BA4 =90° (Since tangents drawn from an external point are
perpendicular to the radius at point of contact)

In quadrilateral OAPB,

ZAOB+ Z0OAB + Z0OBA+ ZAPB = 360°

=130°+90°+90°+ LAPB = 360°

= ZAPB = 3600—(130°+90°+90°)
= ZAPB =360°-310°
= LAPB =50°

3. Iftangents PA and PB from a point P to a circle with center O are drawn so that
Z/APB =80°,then, ZPOA?

A A°

[ % 5
PL 'l
(a) 40° (b) 50°
(c) 80° (d) 60°

Answer: (b) 50°
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Sol:

From AOPA4and AOPB

0OA=0B (Radii of the same circle)

orP (Common side)

PA=PB (Since tangents drawn from an external point to a circle are equal)
.. AOPA = AOPB (SSS rule)

- ZAPO = /BPO

- LAPO :%LAPB =40°

And ZOAP =90°(Since tangents drawn from an external point are perpendicular to the
radius at point of contact)
Now, in AO4AP, ZAOP+ Z/OAP+ ZAPO =180°

= ZAOP +90°+40° =180°
= ZAOP =180°—-130° = 50°

4. Inthe given figure, AD and AE are the tangents to a circle with centre O and BC touches
the circle at F. If AE =5 cm, then perimeter of A4BC 1is

D '_.--_
C .
Af{:_ F *0
E‘w'/
(a) 15cm (b) 10cm
(c)22.5cm (d) 20cm
Answer: (b) 10cm

Sol:

Since the tangents from an external point are equal, we have
AD = AE,CD=CF,BE =BF

Perimeter of AABC = AC+ AB+CB
=(4AD—-CD)+(CF + BF )+(AE - BE)
=(AD—-CF)+(CF +BF ) +(A4E - BF)

=AD+ AE

=24E

=2x5

=10cm

5. Inthe given figure, a quadrilateral ABCD is drawn to circumscribe a circle such that its
sides AB, BC, CD and AD touch the circle at P, Q, R and S respectively. If AB =x cm, BC
= 7cm, CR = 3cm and AS=5cm, find x.
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D R »
— p —:—P—-_—:___
.-/’.
."‘
St ‘
\
\\
e
A P =
Sol:

We know that tangent segments to a circle from the same external point are congruent
Now, we have

CR=CQ, AS = APand BQ = BP
Now, BC=7cm

=CO+BO=7

= BO=7-CQ

=BO=7-3 ['.‘CQ:CR:3]
= BO=4cm

Again, AB= AP+ PB

= AP =BQ

=5+4 [ 4S = 4P =5]
=9cm

Hence, the value of x 9cm

6. Inthe given figure, PA and PB are the tangents to a circle with centre O. Show that the
points 4, O, B, P are concyclic.
A

Sol:

Here, OA = OB

And OA 1 AP,0A4 1 BP,(Since tangents drawn from an external point arc perpendicular to
the radius at the point of contact)

- ZOAP =90°, ZOBP =90°

- ZOAP+ ZOBP =90°+90° =180°

S LAOB+ ZAPB =180° (Since, ZOAP + ZOBP + LAOB + ZAPB =360°)
Sum of opposite angle of a quadrilateral is 180°.

Hence 4, O, B and P are concyclic.

7.  Inthe given figure, PA and PB are two tangents form an externa point P to a circle with
centre O. If /PB4 =65°, find the ZOAB and ZAPB.
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Sol:

We know that tangents drawn from the external port are congruent
..PA=PB

Now, In isosceles triangle APB

Z/APB+ /PBA = /PAB =180° [Angle sum property of a triangle]

= /APB+65°+65°=180° [ LPBAzéPAB:65°]

= /APB =50°

We know that the radius and tangent are perpendicular at their port of contact
.. ZOBP = Z0OAP =90°

Now, In quadrilateral AOBP

Z/AOB+ ZOBP+ ZAPB+ ZOAP =360° [Angle sum property of a quadrilateral]
= /AOB +90°+50°+90° =360°

= 230°+ £LBOC = 360°

= ZA0OB =130°

Now, In isosceles triangle 40B

ZAOB+ ZOAB+ £OBA=180° [Angle sum property of a triangle]
=130°+2/04B = 180° [ LOABzzOBA]

= ZOAB =125°

8. Two tangents segments BC and BD are drawn to a circle with center O such that
ZCBD =120°.Prove that OB =2BC

Ans:

Sol:

Here, OB is the bisector of ZCBD.

(Two tangents are equally inclined to the line segment joining the center to that point)

- ZCBO = ZDBO = % ZCBD =60°

.. From ABOD, /BOD =30°
Now, from right — angled ABOD,
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10.

= @ =sin30°
OB

= OB =2BD

— OB = 2BC (Since tangents from an external point are equal. i.e., BC = BD)
..OB =2BC

Fill in the blanks.

(1) A line intersecting a circle in two distinct points is called a .........

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

(111) The common point of a tangent to a circle and the circle is called the .........
(1v) A circle can have ..... tangents

Sol:

(1) A line intersecting a circle at two district points is called a secant

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

(1) The common point of a tangent to a circle and the circle is called the point of contact.
(1v) A circle can have infinite tangents

Prove that the lengths of two tangents drawn from an external point to a circle are equal.
Sol:

o\ v/
Q -HH'H-.

Given two tangents AP and AQ are drawn from a point A to a circle with center O.
To prove: AP = A0
Join OP, OQ and OA.
AP is tangent at P and OP is the radius.
.. OP 1 AP (Since tangents drawn from an external point are perpendicular to the radius at
the point of contact)
Similarly, OQ 1 AQ
In the right AOP4and AOQA,we have:

OP =0Q [radii of the same circle]
Z/OPA4 = AOQA(: 900)
04 =04 [Common side]

. AOPA4 = AOQA [By R.H.S — Congruence]
Hence, AP = A0
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11. Prove that the tangents drawn at the ends of the diameter of a circle are parallel.
Sol:

VAR

0 |
!

T

" ?
8 5

Here, PT and OS are the tangents to the circle with center O and 4B is the diameter

Now, radius of a circle is perpendicular to the tangent at the point of contact

.04 1L AT and OB 1 BS (Since tangents drawn from an external point are perpendicular
to the radius at point of contact)

. LOAT = ZOBQ =90°

But Z0AT and ZOBQ are alternate angles.

.. AT 1s parallel to BS.

12. Inthe given figure, if 4B = AC, prove that BE = CE.

A

Sol:

Given, AB = AC

We know that the tangents from an external point are equal
SAD=AF ,BD=BE and CF =CE (r)

Now, AB = AC
= AD+DB=AF + FC

= AF+DB=AF+FC | from(i)]
= DB=FC
—>BE=CE [ﬁ‘om(i)]

Hence proved.
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13.

14.

If two tangents are drawn to a circle from an external point, show that they subtend equal
angles at the centre.
Sol:

Given: A circle with center O and a point 4 outside it. Also, 4P and 4Q are the two
tangents to the circle

To prove: ZAOP = Z40Q.

Proof: InA4OP and A40OQ, we have

AP =AQ [tangents from an external point are equal]
OP = 0Q [radii of the same circle]
04 =04 [common side]

. A4AOP = AAOQ [by SSS — congruence]
Hence, ZAOP = Z40Q (c.p.c.t).

Prove that the tangents drawn at the ends of a chord of a circle make equal angles with the
chord.
Sol:

Let R4 and RB be two tangents to the circle with center O and let 4B be a chord of the
circle.

We have to prove that ZR4AB = ZRDA.

..Now, R4

= RB(Since tangents drawn from an external point to a circle are equal)

In. ARAB, /RAB = ZRDA (Since opposite sides are equal, their base angles are also equal)

Prove that the parallelogram circumscribing a circle, is a rhombus.
Sol:
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16.

Given, a parallelogram 4BCD circumscribes a circle with center O
AB =BC=CD =4D
We know that the tangents drawn from an external point to circle are equal

S AP=AS coereenens(7) [tangents from 4]
BP=BQ = (if) [tangents from B]
CR=CQ e (iii)  [tangents from C]
DR=DS ceeeeeemee(iv)  [tangents from D]
AB+CD=AP+BP+CR+DR

=AS+BO+CQ+DS [from (1), (i1), (ii1) and (iv)]
=(A4S +DS)+(BO+CQ)

=AD+ BC

Thus, (AB +CD)=(A4D+BC)

= 2AB=2A4D [ . opposite sides of a parallelogram are equal]
= AB=AD

~.CD=AB=AD=BC

Hence, ABCD is a rhombus.

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

Given: Two circles have the same center O and 4B is a chord of the larger circle touching
the smaller circle at C. also, O4 = 5 cm ad OC 3 cm

In AOAC,04> =O0C?* + AC*
L AC* =04 - 0C*?

= AC*=5" -3
= AC*=25-9
= AC* =16

= AC =4cm

.. AB =2 AC (Since perpendicular drawn from the center of the circle bisects the chord)
SAB=2x4=8cm
The length of the chord of the larger circle is 8cm.
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17.

18.

A quadrilateral ABCD 1s drawn to circumscribe a circle. Prove that
AB+ CD=A4D + BC.

Or
A quadrilateral is drawn to circumscribe a circle. Prove that the sum of opposite sides are
equal.
Sol:
) R

W
-

A P

We know that the tangents drawn from an external point to circle are equal.

S AP=AS coereenens(7) [tangents from 4]
BP=BQ = (if) [tangents from B]

CR=CQ e (iii)  [tangents from C]
DR=DS coerrenens (V) [tangents from D]

. AB+CD=(AP+BP)+(CR+DR)

= (4S+BQ)+(CO+DS) [using (i); (i), (iii) and ()]
—(4S +DS)+(BO+CQ)

=AD+ BC

Hence, (4B + CD)= (4D + BC)

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

Sol:
R

D C

7L8
IDNTXG

S 2 1] O
3 4

A L B

Given, a quadrilateral ABCD circumference a circle with center O.

To prove: Z40B + Z2COD =180°

And £Z4A0D + ZBOC =180°

Join: OP,0Q,ORand OS.

We know that the tangents drawn from an external point of a circle subtend equal angles at
the center.

L A=17,/2=/3,/4=/5and £6= /8
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19.

And A1+ 22+ 23+ 44+ 5+ £6+ Z7+ 28 =360° [angles at a point]
= ( A+ L7)+( L3+ 22)+( L4+ £5)+( L6+ £8)=360°
2/1+2/24+2/6+2/5=360°

= A+ L2+ 5+ £6=180°
= /AOB+ ZCOD =180°and /40D + ZBOC =180°

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 segments joining the points of contact at
the centre.

Ans:

Sol:
\
\
®//p

Given, P4 and PB are the tangents drawn from a point P to a circle with center O. Also, the
line segments OA4 and OB are drawn.

To prove: ZAPB+ ZAOB =180°

We know that the tangent to a circle is perpendicular to the radius through the point of
contact

P41 04

= /0OAP =90°

PB 1 OB

= ZOBP =90°

.. ZO4AP+Z0OBP=(90°+90°)=180° ... (7)

But we know that the sum of all the angles of a quadrilateral 1s 360°.
.. /OAP+ /OBP+ /APB+ ZAOB=360° ... (z‘i)

From (1) and (i1), we get:
ZAPB+ Z40B =180°

20. PQis achord of length 16 cm of a circle of radius 10 cm. The tangents at P and Q

intersect at a point T as shown in the figure. Find the length of TP.
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Sol:

LetTR=yand TP =x

We know that the perpendicular drawn from the center to the chord bisects it.
.PR=RQ

Now, PR +RQ =16

PR+PR=16

—> PR=8

Now, in right triangle POR

By Using Pythagoras theorem, we have
PO’ =OR’ + PR’

—10° = OR’ +(8)’

= OR* =36

= OR=6

Now, in right triangle TPR

By Using Pythagoras theorem, we have
TP* =TR* + PR?

=x* =y +(8)

=x’ =y’ +64 (1)
Again, in right triangle TPQ

By Using Pythagoras theorem, we have
TO* =TP* + PO*

=>(y+ 6)2 =x"+10°

=y’ +12y+36=x"+100

=y +Ry=x*+64 ... (2)
Solving (1) and (2), we get
x=10.67

S ITP=10.67cm




