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Exercise 18A

Question 1.

The radius of a circle is 8 cm. Calculate the length of a tangent drawn to this circle from a
point at a distance of 10 cm from its centre?

Solution:
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OP =10 cm; radius OT =8 cm

QT LPT
In Rt AQTP,
OP? = OT? +PT?
107 = 8%+ PT?
PT2 = 100- 64
PT? = 36

PT = &

Length of tangent = 6 cm.

Question 2.

In the given figure, O is the centre of the circle and AB is a tangent to the circle at B. If AB
=15 cm and AC = 7.5 cm, calculate the radius of the circle.

N,

Solution:
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AB=15cm. AC=7.5cm

Let 't be the radius of the circle.
LOC=0B=r
AD=AC+0OC=75+r

In AAOR,

AO?Z=ABZ+0B2

(7.5 + rf = 157 + ¢

[15 + 2

2
] = 225 +r1°

= 225+ &% + 60r = 900 + 4~
= 60r = 675
=r=11.2E5 cm

Therefore, r=11.25cm

Question 3.

Two circles touch each other externally at point P. Q is a point on the common tangent
through P. Prove that the tangents QA and QB are equal.

Q

Solution:
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From Q. QA& and QP are two tangents to the circle with centre O

Therefore, QA = QP ...[0)

Similarly, from Q, QB and QP are two tangents to the circle with centre O
Therefore, QB = QP ...0i0)

From (i) and (ii)

QA=0BE

Therefore, tangents QA and QB are equal.

Question 4.

Two circles touch each other internally. Show that the tangents drawn to the two circles
from any point on the common tangent are equal in length.

Solution:

From Q. Q4 and QP are two tangents to the circle with centre O

Therefore, QA= 0P ... (i)
Similarly, from Q, QB and QP are two tangents to the circle with centre O

Therefore, QB = QP ....000)

From (i) and (ii)

QA=0B

Therefore, tangents QA and QB are equal.

Question 5.
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Two circles of radii 5 cm and 3 cm are concentric. Calculate the length of a chord of the
outer circle which touches the inner.

Solution:

O5=5cm

OT=3cm

In Rt. Triangle OST

By Pythagoras Theorem,

ST = 0S% - OT*

ST#-25-9
ST2- 16
ST =4 cm

Since OT is perpendicular to SP and OT bisects chord 5P

S50,5P=8cm
Question 6.
Three circles touch each other externally. A triangle is formed when the centers of these
circles are joined together. Find the radii of the circles, if the sides of the triangle formed

are 6 cm, 8 cm and 9 cm.

Solution:
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AB=&6cm AC=8cmand BC=%cm
Let radii of the circles having centers A, B and C be rq, ro and rs respectively.

ri+rz==8

rz+rp=9

ra+ri==6

Adding
ri+r3+r3+rp+ra+ry=8+9+6
2Ary+rp+r3)=23
ri+ra+rz=115cm
ri+9=115(Sincer; +rz=9)
ri=2.5cm
rs+6=115(5incery +rz=46)
ra=55cm
rg+8=115(5Sincers+rqy=28)
rg=3.5cm

Hence, ry=25cm,ra=55cmandrz=35cm

Question 7.

If the sides of a quadrilateral ABCD touch a circle, prove that AB + CD = BC + AD.
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o \ r:
A 1]
Solution:
R
D C
o]
5
A B

Let the circle touch the sides AB, BC, CD and DA of quadrilateral ABCD at P, Q, R and 5 respectively.
Since AP and AS are tangents to the circle from external point A
AP =AS.....00)

Similarly, we can prove that:

BP = BO ......[i1)

CRE =CQ...[ii)
DR =D5 .....(iv)
Adding,

AP+BP+CR+DR=AS+D5+BQ+CQ
AB+CD=AD+BC

Hence AB + CD =AD + BC
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Question 8.
If the sides of a parallelogram touch a circle, prove that the parallelogram is a rhombus.

o c

<
/

Solution:

D R e
8
: Q
A
I

From A, AP and AS are tangents to the circle.

Therefore, AP =AS....... (i)

Similarly, we can prove that:

BP=BQ......... (ii)
CR=CQ......... (iii)
DR=DS ......... (iv)
Adding,

AP+BP+CR+DR=AS+DS +BQ+CQ

AB +CD=AD +BC
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Hence, AB + CD =AD + BC

But AB=CD and BC =AD....... (v) Opposite sides of a ||gm
Therefore, AB + AB =BC + BC

2AB=2BC

AB=BC........ (vi)

From (v) and (vi)

AB=BC=CD=DA

Hence, ABCD is a rhombus.

Question 9.

From the given figure prove that:

AP +BQ+CR=BP+CQ+AR.

Also, show that AP + BQ + CR = \frac{1}{2} x perimeter of triangle ABC.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tang
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Since from B, BO and BP are the tangents to the circle
Therefore, BO = BP..........00)

Similarly, we can prove that

AP = AR v (i)

and CR=CQ......... (iii)

Adding.

AP+BQ+CR=BP+CQ+AR...... {iv)

Adding AP + BQ + CR to both sides
2AP+BQ+CR)=AP+PO+CO+ QB+ AR+ CR
2AP+BEQ+CR)=AB+BC+CA

Therefore, AP+ BO+CR = % ®(AB+BC+CA)

AP+BOQ+CR= % ¥ perimeter of triangle ABC

Question 10.
In the figure, if AB = AC then prove that BQ = CQ.

A

Solution:
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Since, from A, AP and AR are the tangents to the circle
Therefore, AP = AR

Similarly, we can prove that

BP=BQand CR=CO

Adding,

AP+BP+CO=AR+BO+CR
[AP+BP)+CQ=(AR+CR)+BQ

AB+CQO=AC+BQ

But AB=AC

Therefore, CQ=BQorBQ=C0

Question 11.

Radii of two circles are 6.3 cm and 3.6 cm. State the distance between their centers if —
i) they touch each other externally.

ii) they touch each other internally.

Solution:
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Radius of bigger circle = 6.3 cm

and of smaller circle = 3.6 cm

i)

Two circles are touching each other at P externally. © and O are the centers of the circles. Join OP and O'P
OP=6.3cm, OP=3.6cm

Adding,

OP+0OP=43+3.6=9%cm

ii)

Two circles are touching each other at P internally. © and O are the centers of the circles, Join OFP and O'P
OP=43cm, OP=3.6cm

OO0 =0P-0OP=43-3.6=27cm

Question 12.

From a point P outside the circle, with centre O, tangents PA and PB are drawn. Prove
that:

i) LAOP = ZBOP
ii) OP is the perpendicular bisector of chord AB.
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Solution:

I1In A80P and ABOP

AP =BP (Tangents from P to the circle)
OP = OP {Common)

04 = OB (Radii of the same circle)

- By Side - Side - Side ariterion of congruencs,
HADP = ABOP
The corresponding parts of the congruent triangles are congruent.,

= LAQP = ZBOP [by cp.ct]

I AcaM and AGBM

04 = OB (Radii of the same circle)

LAOM = £ZBOM (Proved ~A0P = ZBOP)
OM = 0OM [Common)

. By Side-Angle-Side criterion of congruenos,

ADANM = ADBM

The corresponding parts of the congruent triangles are congruent,
= Al = VB

and ZOMA = ZOMB

but,

ZOMY + ZOMB = 180

L ZOMA = Z0MB = 90P

Hence, OM or OP is the perpendicular bisector of chord AR.
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Question 13.

In the given figure, two circles touch each other externally at point P. AB is the direct
common tangent of these circles. Prove that:

o

i) tangent at point P bisects AB.
ii) Angle APB = 90°

Solution:
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Draw TPT' as common tangent to the circles.
i) TA and TP are the tangents to the circle with centre Q.
Therefore, TA=TP ........ (i}

Similarly, TP =TB .cceues (ii)

From (i} and {ii)

TA=TE

Therefore, TPT' is the bisector of AB.

i) Now in AATP,

L LTARF = ZTRA,

Similarlyin ABTF, ATBP = ZTPE
Adding,

ZTAF + ZTBF = ZAFE

But

L LTARF + ZTBF + ZAFB =180°
= JAFPE = ZTAF + ZTEBF = 307

Question 14.

Tangents AP and AQ are drawn to a circle, with centre O, from an exterior point A. Prove
that:

ZPAQ=2/20PQ

Solution:
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0
In gquadrilateral OPAQD,

SORA = 2004 = Q0°

(- OP LPA and QO L Q&)

L LPO0 + £APAC 4+ Q0% + 90° = 3600
= LPO0 + ZPAQ = 360° - 1280° = 1207, .. (i)
Intriangle OPQ,

OP = 00 (Radii of the same circle)

L L0P0 = 200P

But

LPOG+ £0PQ + £00P = 18209

= P00 + Z0PQ+ Z0P0 = 180°

= SPO0 + 2-0P0 = 1800, ... (0D

From (i) and (ii)

ZPO0 + £PAQ = ZPOD + 220P0)
= /PAQ = 220P0

Question 15.

Two parallel tangents of a circle meet a third tangent at point P and Q. Prove that PQ
subtends a right angle at the centre.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tang
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B

Join QF, OQ, OA, OB and OC.

In A0 AP and AQCP
04 =0C (Radii of the same circle)
OP = 0P {Common)

P& = PC (Tangents from P)

- By Side-Side-Side criterion of congruence,
ADAP = ADCP (555 Postulate)

The corresponding parts of the congruent trinagles are congruent,
= ZAPO = ZCPO  (cpct).... ..., ()
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Similarly, we can prove that
LAQCO) = ADBC)
= L0000 = 2BQC.......(ii)

L ZAPC = 22CP0 and ZCOB = 22C00
But,
LZAPC + £C0B = 180°

{Sum of interior angles of a transversal)

L 22 0P0+ 22000 = 1800
= LCPO+ £CQ0 = 90F°

Mow in APOG,

ZCPO+ 2000 + £POGQ = 180°
= 902 + /POQ = 180°
L PO = 9P

Question 16.

ABC is a right angled triangle with AB =12 cm and AC = 13 cm. A circle, with centre O,
has been inscribed inside the triangle.

Calculate the value of x, the radius of the inscribed circle.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tang
ents-and-intersecting-chords/

elllu\—dl'eel'


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/

€IndCareer

In AABC, 2B = 90°

oL L AB,OM LBC and ON L AC

LEMNO is a square.
LE=BEN=0OL=0M=0N=x

DAL =12-x%
LAl =AN=12-x

Since ABC is a right triangle

AT = AB? 4+ BC?
=13 = 12+ BC®
= 169 = 144 + B2
=BC? =25
=BC=5

S MC=5-x
But G = CM

S CN=5-x%

Mo, A = AN+ NG
13=(12-x)+(5-x)
13 =17 - 2x

2w o=

¥ = 2 Cm

Question 17.

In a triangle ABC, the incircle (centre O) touches BC, CA and AB at points P, Q and R
respectively. Calculate:

i) ZQOR
ii) ZQPR
given that ZA =60°

Solution:
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The incircle touches the sides of the triangle ABC and
OF LBC, 00 L AC,CR L AR
i) In quadrilateral AROQ,

ZORA = S0P, £O0A = 90°, L8 = 60
ZO0R = 360° - (90° + 90° + 60°)
Z00R = 3600 - 2409

ZO0R = 1209

i) Mow arc RQ subtends ZQ OR. at the centre and Z QPR at the remaining part of the circle.

-~ Z0PR = %iQDR

= £JPR = % v 1208
= £JPR = 60°
Question 18.

In the following figure, PQ and PR are tangents to the circle, with centre O. If , calculate:
i) ZQOR
ii) ZOQR

iii) ZQSR
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Solution:
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Join QR.
i} In gquadrilateral QRPQ,

OO LOP,OR LRP

- 200P = 90°, ZORP = 90°, QPR = 60P
ZQ0R = 360P - (900 + 90° + 60°)

ZO0R = 360° - 2409

ZO0R = 120p

i) In AQOR,
00 = QR (Radii of the same circle)

CZO0R = 20RO, (i)

but, ZOQR + 20RO + ZQ0R = 18P
ZOCR + Z0RO + 1200 = 180P
ZOCR + ZQRD = 609

from (i)

2/ 00R = 60°

ZOCR = 300

i) Mow arc RQ subtends ZQOR atthe centre and Z0Q SR at the remaining part of the circle.

© Z05SR = éiQDR

= QSR = %x 1200

= ~0SR = 60°

Question 19.
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tang
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In the given figure, AB is a diameter of the circle, with centre O, and AT is a tangent.
Calculate the numerical value of x.

0
B4

Solution:

In AQBC,
OB = OC (Radii of the same circle)

L L0BC = Z00B

But, ExtZCOA=20BC+ ZQCB
Ext2C0A = 220BC

= 64" = 2-20BC

= L0OBC = 52°

Now in ASBT,

ZBAT =9CP (DA L AT)

Z0BC or ZABT = 32°

L ZBAT + ZABT + x° = 180°
= 80° + 327 + x° = 180P

= x° =58

Question 20.

In quadrilateral ABCD, angle D = 90°, BC = 38 cm and DC = 25 cm. A circle is inscribed in
this quadrilateral which touches AB at point Q such that QB = 27 cm. Find the radius of
the circle.

Solution:
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B and BR are the tangents from B to the circle.
Therefore, BR =B = 27 cm.

Also RC=(38-;:27)=11cm

Since CR and C5 are the tangents from C to the circle
Therefore, C5=CR=11cm
Sp,D5=(25-11)=14cm

MNow DS and DP are the tangents to the circle
Therefore, D5 =DP

Now, ~PDS = QP (given)

and OP L AD,0S L DC

therefore, radius = D5 = 14 cm

Question 21.

In the given figure, PT touches the circle with centre O at point R. Diameter SQ is
produced to meet the tangent TR at P.

Given and ZSPR=x°and ZQRP =y°
Prove that -;

i) ZORS = y°

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tang

ents-and-intersecting-chords/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/

@€IndCareer

ii) write an expression connecting x and y

Solution:

ZORF = Z0%SKE = vy (anglesin alternate segment)
But OS5 = OR (Radii of the same circle)

S ZORS = ZOSR =y
SO0 =0R (radii of same drde)

L LO0R = AR =90 -y L (i since OR LFT)
But in APQR,
ExtsOOR = X+ y........[00)
From (i) and (ii)
Wy = P07 -y
=¥+ 2y = 90°
Question 22.

PT is a tangent to the circle at T. If ; calculate:
i) ZCBT

ii) ZBAT

iii) ZAPT
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Solution:
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Join AT and BT.
i) TC is the diameter of the circle
= SCBT = 90r (Angle ina semi-circle)

i LCBA = 7O
L ZABT = ZCBT - ZCBA = 907 - 700 = 207

Mow, ZACT = ZABT = 207 (Angles inthe same segment of the
circle)

L LTCB = ZACE - ZACT = 50° - 20° = 500

But, £TCB = #TAB (Angles in the same segment of the circle)

L ZTAB or ZBAT = 307

i)  BT™ = #TCE = 3CF (Anglesinthe same segment)

L LZPTE = 1807 - 307 = 1507

Mowin APTE,

ZAPT + ZPTE + ZABT = 180F°
= LAFT + 150° + 20° = 18CF
= JAPT =180r - 1707 = 10P

Question 23.
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In the given figure, O is the centre of the circumcircle ABC. Tangents at A and C intersect
at P. Given angle AOB = 140° and angle APC = 80°; find the angle BAC.

Solution:
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Jain OC.

Therefore, PA and PA are the tangents

L0481 PA and OC L PC
In quadrilateral APCO,

LZAPC + ZACC = 180°
= 807 + LADC = 180°
= ZADC = 100°

ZBOC = 3600 - (£AOB + ZAQC)
ZBOC = 360° - (1400 + 100°)
ZBQOC = 360° - 24P = 120°

Mowy, arc BC subtends B0 at the centre and ~BAC at the remaining part of the circle

L LBAC = %iBOC

LBQC=%x 120r = 0P

Question 24.

In the given figure, PQ is a tangent to the circle at A. AB and AD are bisectors of ZCAQ
and ZPAC. If ZBAQ = 30°, prove that : BD is diameter of the circle.
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P A Q

Solution:

ZCAB = ZBAQ=30°...... (AB is angle bisector of ZCAQ)
ZCAQ=2/BAQ=60°...... (AB is angle bisector of ZCAQ)
ZCAQ+ ZPAC =180°...... (angles in linear pair)

. ZPAC =120°

ZPAC=2ZCAD...... (AD is angle bisector of ZPAC)
ZCAD = 60°

Now,

ZCAD + ZCAB =60 + 30 = 90°

ZDAB = 90°

Thus, BD subtends 90° on the circle

So, BD is the diameter of circle

Exercise 18B

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tang
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Question 1.

i) In the given figure, 3 x CP =PD =9 cm and AP = 4.5 cm. Find BP.
n|
c

B

D

ii) In the given figure, 5 x PA=3 x AB = 30 cm and PC = 4cm. Find CD.

B
A
B
o
]

iii) In the given figure, tangent PT = 12.5 cm and PA = 10 cm; find AB.

B
A
P
T

Solution:
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il Since two chords AB and CD intersect each other at P.

L AP xPB =CPx<PD

= 4.5xPB = 3x9 (3CP = 9cm = CP = Zcm)

Sx 9
=PB =
4.5

=6 cm

ii) Since two chords AB and CD intersect each other at P

L AP xPE =CRPxPD

But5xP& =3« AB =30 cm
CExPA=30cm=PA=56cm
and 3x AB =30 cm = AB = 10 cm

=BP=PA+AB=6+10= 156 cm
Mo,

AP xFB = CPxPD
=6xlo=4xFPD

Bx 16

=FD = =24 cm

CO=FD-PC=24-4=20cm

i) Since PAR is the secant and PT is the tangent

- PT? = PA xPB
= 12,5 - 10xPB
—FB - —12'51%12'5 _ 15.625 cm

AE=FBE-PA=15625-10=5625cm

Question 2.

In the given figure, diameter AB and chord CD of a circle meet at P. PT is a tangent to the
circleatT.CD=7.8cm,PD=5cm, PB=4cm. Find
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(i) AB.

(ii) the length of tangent PT.

Solution:

(VP& = AB +BP = (AB + 4) cm
PC=PD+CD=5+7.8=128cm
Since PAx PB = PCxPD
—(AB+ 4 xd=12.8x5

AR 4 4o 128x2

=AB+4d =16
=AB =12 cm

(i) Since PT? = PC xPD
=PT? = 12.8x5
=PT2 = 64
=FT =28com

Question 3.

In the following figure, PQ is the tangent to the circle at A, DB is a diameter and O is the
centre of the circle. If ; ZADB = 30° and ZCBD = 60° calculate:

i) ZQAD

ii) ZPAD
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iii) ZCDB

Solution:

i) PAQ is a tangent and AB is the chord.
LQAB = ZADB = 30° (angles in the alternate segment)
i) OA = QD (radii of the same circle)

» Z0AD = Z0DA = 3P
But, QA L PO
© ZPAD = ZOAP - £0AD = 90° - 300 = 600

iii} BD is the diameter.
- SBCOD = 90r (anglein a semi-circle)
Mow in ABCD,

£C0B + £CBD + £BCD = 180F
= ZC0OE + 60°F + 907 = 180°
= ZC0DE = 1807 - 1507 = 507

Question 4.
If PQ is a tangent to the circle at R; calculate:
i) ZPRS

ii) ZROT
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Given: O is the centre of the circle and ZTRQ = 30°

Solution:

PO is atangent and OR is the radius.
LJOR 1L PG

L LORT = 90

= ZJTRO =90° - 30° = &P
Butin ACTR,

OT = OR (Radii of the same circle)

L ZOTR = 60P or Z5TR = &P
But,

£ZPRS = LSTR = 607 (angles in the alternate segment)
In AORT,

SORT = &0°

SOTR = &P

L ZROT = 1800 - (80P + 60°)
SROT = 1800 - 120° = &P

Question 5.

AB is diameter and AC is a chord of a circle with centre O such that angle BAC=30°. The
tangent to the circle at C intersects AB produced in D. Show that BC = BD.

Solution:
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30

Join OC.

SBCD = ZBAC = 30° (angles in alternate segment)

Arc BC subtends 00 atthe centre of the circle and ~BAC at the remaining part of the circle.
L LZBOC = 22BAC = 2 30P = 60°

Mowin ADCH,
ZBOC or £DOC = 80P

£0CD =90 (QC 1 CD)
- /D0OC+ £00C = 90e

= 60° + 20DC = 90F

= /0DC = 90F - 60° = 3¢

Mowin ABCD,

wL0DC or LBDC = LBCD = 30
L BC=BD

Question 6.

Tangent at P to the circumcircle of triangle PQR is drawn. If this tangent is parallel to side
QR, show that triangle PQR is isosceles.

Solution:
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Q R

DE is the tangent to the circle at P

DE||QR (Given)

ZEPR = ZPRD  (Alternate angles are egual)

ZDPQ = 2£PQR. (Alternate angles are equal)....(i)

Let £DPD == and ZEPR =y

Since the angle between a tangent and a chord through the point of contact is equal to the angle in the alternate segment
L ZDPQ = ZPRG.......(ii) (DEis tangent and PQ is chord)

from (i} and {ii)

PR = #FPRO

= PO =FR

Hence, triangle PQR is an isosceles triangle.

Question 7.
Two circles with centers O and O’ are drawn to intersect each other at points A and B.

Centre O of one circle lies on the circumference of the other circle and CD is drawn
tangent to the circle with centre O’ at A. Prove that OA bisects angle BAC.

Solution:
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Join OA, OB, O'A, OB and O'0.

CD is the tangent and AQ is the chord.

SOAC = Z0OBA... L. (i) (angles in alternate segment)
In ACAB,

OA = 0B (Radii of the same circle)

LS008 = ZOBA L (i)
From (i) and (ii)
SO0AC = Z0OAB

Therefore, OA is bisector of 2 BAC
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Join OA, OB, O'A, OB and O'0.

CD is the tangent and AQ is the chord.

SOAC = Z0OBA... L. (i) (angles in alternate segment)
In ACAB,

OA = 0B (Radii of the same circle)

L L0AB = ZOBAL L (i)

From (i} and (ii)

Z0AC = Z0AB

Therefore, OA is bisector of 2 BAC

Question 8.

Two circles touch each other internally at a point P. A chord AB of the bigger circle
intersects the other circle in C and D. Prove that: ZCPA = ZDPB
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Solution:

Draw a tangent TS at P to the circles given.

Since TPSis the tangent, PD is the chord.

L LPRB = ZBPS L (il{angles in alternate segment)
Similarly,
ZPCD = #£DPS.....ov.. (i)

Subtracting (i) from {ii)
SPCO - #PAR = ZDPS - ZBPS
Butin APAL,

ExtsPCD = ZPAB + ZCPA
L ZPAB + £ZCFA - ZFAE = ZDPS - ZBFS
= LCFPA = ZDPE

Question 9.

In a cyclic quadrilateral ABCD, the diagonal AC bisects the angle BCD. Prove that the
diagonal BD is parallel to the tangent to the circle at point A.

Solution:
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i ]
c
z
B
A
s
ZADB = ZACE. ... (i){angles in same segment)
Similarly,
ZBBD = Z8CD.. ... (i)

But, £ZACE = ZACD{AC is bisector of ZBCD)
n ZADB = 2ABD(from (i) and (i)
TASis a tangent and AB is a chord

. £BAS = ZADB(angles in alternate segment)

But, ZADE = ZABD
L £BAS = ZABD

But these are alternate angles
Therefore, TS||ED.
Question 10.

In the figure, ABCD is a cyclic quadrilateral with BC = CD. TC is tangent to the circle at
point C and DC is produced to point G. If angle BCG =108° and O is the centre of the
circle, find:

i) angle BCT

ii) angle DOC
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Solution:
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Join OC, 0D and AC.
i)
ZBCG+ #BCD = 180° (Linear pair)

= 10z + ZBCD = 1807
= LBCD = 180° - 108" = 72

BC =CD

L ZDCP = ZBET

But, ZBCT + ZBCD + ZDCP = 180°
L ZBCT + £BCT + 727 = 180e
27B0CT = 1800 -7

ZBCT = 540

ii)

PCTis atangent and CAis a chord.

L LCAD = ZBCT = 540

But arc DC subtends D0 at the centre and ~CAD atthe
remaining part of the circle.

L ZD0C = 22CAD = 2x 547 = 1087

Question 11.

Two circles intersect each other at point A and B. A straight line PAQ cuts the circle at P
and Q. If the tangents at P and Q intersect at point T; show that the points P, B, Qand T
are concyeclic.
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Solution:

Join AB, PB and BQ

TP is the tangent and PAis a chord

L ZTRA = Z8BP L (i) (angles in alternate segment)
Similarly,
ZTOA = ZABO.. ... (i)

Adding (i) and (ii)

LTPA + £TQA = ZABP + £ABQ
But, in AFTQ,

LZTPA + £ZTOA + ZPTQ = 180°
= ZPBQ = 180° - ZFTQ

= APBQ+ £PTQ = 1809°

But they are the opposite angles of the quadrilateral
Therefore, PEQT are cyclic.

Hence, BB, Q and T are concyclic.,
Question 12.

In the figure, PA is a tangent to the circle. PBC is a secant and AD bisects angle BAC.

Show that the triangle PAD is an isosceles triangle. Also show that:
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ZCAD = \frac{1}{2}( L PBA — ZPAB)

S

Solution:

il PAis the tangent and AB is a chord
n ZPAB = ~#C. ..., (i) (angles in the alternate segment)

AD is the bisector of 2 BAC

In AA0C,

ExtZADP = ZC + 21
= ExLLADP = ZPARE + 22 = ZPAD

Therefore, APAD is an isosceles triangle.
i) In ARBC

ExtsFBA = 2T+ ZBAC
ZBAC = ZPBA - 2T

=21+ 72 = ZFPBA - ZPAB
(from (i) part)

21 = ZPBA - ZPAB

21=L(PBA - PaB)
2

= £CAD = =(£PBA - ZPAB)

M|

Question 13.
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Two circles intersect each other at point A and B. Their common tangent touches the
circles at points P and Q as shown in the figure. Show that the angles PAQ and PBQ are
supplementary.

Solution:
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Join AB.

PQ is the tangent and AB is a chord

L LZORPA = ZPBALLLLLL (i) (angles in alternate segment)
Similarly,

SPOA = ZOBA. ... (i)

Adding (i) and (ii)

ZOPA + ZPQA = ZPBA + 20BA

But, in APACQ,
ﬁQP&# L/PQQE lggn‘ﬁpéQ[lll)
and ZPBA+ ZQBA = ZPBO........... (iv)

From (iii) and (iv)

ZPBQ = 180P - £PAD
= /PBQ+ £PA0 = 1800
= /PAG+ 2PBO = 1800

Hence, #PAQ and £ PBQ are supplementary.

Question 14.
In the figure, chords AE and BC intersect each other at point D.
i) if, ZCDE =90° AB =5 cm, BD =4 cm and CD =9 cm; find DE

ii) If AD = BD, Show that AE = BC.
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Join AB.

i) In Rt. AADB,

ABE = AD® 4 DB

5% = AD® 4 47
AD? = 25- 16
AD? = 9
Al =3

Chords AE and CB intersect each other at D inside the circle
ADxDE=EBDxDC
JxDE=4x9
DE=12cm

i) If AD = BD ....[1)

We know that:
ADxDE=EBDxDC

But AD =BD

Therefore, DE = DC ... (i)
Adding (i) and (ii)
AD+DE=BD+DC
Therefore, AE = BC

Question 15.
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Circles with centers P and Q intersect at points A and B as shown in the figure. CBD is a
line segment and EBM is tangent to the circle, with centre Q, at point B. If the circles are
congruent; show that CE = BD.

Join AB and AD

EEM is a tangent and BD is a chord.

S0BM = ZBAD (angles in alternate segments)
But, ~#DBM = ~CBE (Vertically opposite angles)
L ZBAD = £ CBE

Since in the same circle or congruent circles, if angles are equal, then chords opposite to them are also equal.

Therefore, CE=EBD

Question 16.

In the adjoining figure, O is the centre of the circle and AB is a tangent to it at point B.
Find ZBDC = 65. Find ZBAO
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Solution:

AB s astraight line.

- ZADE + #BLE = 180e
= /ADE + 65° = 1800
= /ADE = 115°........... (i)

AB i.e. DB is tangent to the circle at point B and BC is the diameter.

- #DBC = 90r
In ABDC,

ZDBC+ £BDC + 2DCE = 180P
— Q0P + 65°+ ~DCE = 1809
— /DCB = 25°

Mowy, OE = OC (radii of the same circle)

L £0CB o £0OCE = £0EC = 25°
Alzo,
ZOEC = ZDEA = 25°........... (i)

(vertically opposite angles)
In AADE,

ZADE + ZDEA + £ZDAE = 180F

From (i) and (i}

11574+ 257 + ZDAE = 1807

= LDAE or ZBAD = 180F - 140° = 40°
L ZBAD = 408
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Exercise 18C

Question 1.

Prove that of any two chord of a circle, the greater chord is nearer to the centre.

Solution:
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Given: Acircle with centre O and radius . (3] | AR and O L OO - Also AB = CD

To prove: OM = ON
Proof: Join OA and OC.

In Rt ABOM,
AD? = AMP + QWP

1 2
=r?= {EAB] + O

:¢2=égai+omz ............. (i

Again in Rt. AOMNC,
OC% = NCE+ OMN?
1 z
=r? = [E CDJ + O

:r2=%CD2+DN2 ............. (i)

From (i) and (ii)

1 1

EAW+DW=EQW+DW
But, AB > CD (given)

- OMN s O

= O] « QN

Hence, AB is nearer to the centre than CD.
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Question 2.
OABC is a rhombus whose three vertices A, B and C lie on a circle with centre O.
i) If the radius of the circle is 10 cm, find the area of the rhombus.

ii) If the area of the rhombus is 32 \sqrt{3} cm?, find the radius of the circle.

Solution:
C
B
A
i} Radius = 10cm
In rhombus OABC,
OC=10cm
1 1
SOE=ZZx0B=Z"x10=5cm
= =
In Rt AQCE,

Q02 = OF2 + EC2

= 102 = 52 4+ EC2

=EC?= 100-25=75

= EC = 5.3

L AC=2xEC =2x543 = 1043

Area of rhombus = % = OB » AC
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10 % 1043

P

- 50E cmE e 86.6 cm? (43 =1.73)

i) Area of rhombus = 32"-.'@ cme

But area of rhombus OABC = 2 x area of AQAB

Area of rhombus OABC = 2 x grz

Where ris the side of the equilateral triangle OAB.
'VII— 2 - 32”"'_
'VII— 2 32(

= =64
=r =2

Therefore, radius of the circle = 8 cm

Question 3.

Two circles with centers A and B, and radii 5 cm and 3 cm, touch each other internally. If
the perpendicular bisector of the segment AB meets the bigger circle in P and Q; find the
length of PQ.

Solution:
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If two circles touch internally, then distance between their centres is equal to the difference of their radii. So, AB = (5-3)cm = 2 cm.

Also, the common chord PQ is the perpendicular bisector of AB. Therefore, AC=CE = é AB=1cm

Inright A ACP, we have APZ= ACZ + CPZ2
=52=17+CpP?
=CP2-25-1=24

=CP=E4_2/6 cm

Now, PQ=2CP
=2x 2. /g cm

= 46 cm

Question 4.

Two chords AB and AC of a circle are equal. Prove that the centre of the circle, lies on the
bisector of the angle BAC.

Solution:
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Given: AB and AC are two equal chords of C {0, r).
To prove: Centre, O lies on the bisector of »~ BAC.
Construction: Join BC. Let the bisector of .~ BAC intersects BCin F.
Proof:

In & APBand A APC,

AB = AC (Given)]

2 BAP =~ CAP (Given)

AP =AP (Commaon)

- AAPE = AAPC (SAS congruence criterion)

— BP=CPand ~ APB =~ APC|CPCT)

S APB + 2 APC=1800° (Linear pair)

== 2. APB=180° [~ APE= 2 APC)

=/ APBE=%0¢°

MNow, BP = CPand .~ APE = 20°

o AP is the perpendicular bisector of chord BC.

= AP passes through the centre, O of the circle.

Question 5.

The diameter and a chord of circle have a common end-point. If the length of the
diameter is 20 cm and the length of the chord is 12 cm, how far is the chord from the
centre of the circle?
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Solution:

AE is the diameter and AC is the chord.

Oraw QL 1 AC

Since QL L AC and hence it bisects AC, O is the centre of the circle.
Therefore, 04 =10 cmand AL =4 cm

Now, in Rt. AQLA,

ACE = A2 4 Ol?

=107 =67+ OL°

= 0% = 100- 36 = 64
=L =2 cm

Therefore, chord is at a distance of 8 cm from the centre of the circle.

Question 6.

ABCD is a cyclic quadrilateral in which BC is parallel to AD, angle ADC = 110° and angle
BAC = 50°. Find angle DAC and angle DCA.

Solution:
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a0

ABCD is a cyclic quadrilateral inwhich AD||BC

LADC = 110°, A BAC = S0P
2B+ 20 =180

[Sum of opposite angles of a quadrilateral)

=B+ 1107 = 180"
= LB =7CF

Mowin ARBC,

ZBAC+ ZABC+ ZACE = 180F

= 50F + 707+ ZACB = 180F

= LACB = 180° - 120° = 6P

- AD || BC

L LZDAC = ZACE = 6P (alternate angles)

Mowin AADC,

SOAMC + ZADC + 2DCA = 1800

=a0F+110P+ A0CH = 1809

= 008 = 180°P - 1702 = 107
Question 7.

In the given figure, C and D are points on the semicircle described on AB as diameter.

Given angle BAD = 70° and angle DBC = 30°, calculate angle BDC
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Solution:

Since ABCD is a cyclic quadrilateral, therefore, - BCD + .~ BAD = 180°
(since opposite angles of a cyclic quadrilateral are supplementary)

= ~ BCD+70° =180°

=~ BCD=180° -70% =110"°

In A BCD, we have,

£ CBD+ ~ BCD+ ~BDC=1800°

=30° +110° + ~ BDC = 180"

=~ BDC =180¢° - 140"

=~ BDC=40°

Question 8.

In cyclic quadrilateral ABCD, ZA=3 ZC and 4D =54B. Find the measure of each angle
of the quadrilateral.

Solution:

A
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ABCD is a cyclic quadrilateral.
S LA+ £LC=180°

=3/C+ £C=180°

= 4/C=180°

= LC =45°

" LA=3ZC

= LA=3 x45°

= LA=135°

Similarly,

. 4B+ £ZD =180°
=/B+5/4B =180°

= 64£B =180°

= /B =30°

"/ZD=54ZB

= ZD=5x%x30°>

= £ZD =150°

Hence, ZA=1350, B =30°, £C =450, ZD = 150°
Question 9.

Show that the circle drawn on any one of the equal sides of an isosceles triangle as
diameter bisects the base.

Solution:
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Question 10.

Bisectors of vertex A, B and C of a triangle ABC intersect its circumcircle at points D, E
and F respectively. Prove that angle EDF = 90*{\circ}-\frac{1}{2} \angle A

Solution:
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Join ED, EF and DF. Also join BF, FA, AE and EC.

ZEBF = #ECF = ZEDF........... (i) {angles in the same segment)

In cyclic quadrilateral AFBE,
SEBF + ZEAF = 180°............(ii) (Sum of opposite angles)

Similarly in cyclic guadrilateral CEAF,
SEAF ¢ ZECF = 1800, ..., .. (i)
Adding (ii) and {iii)

ZEBF + ZECF + 22.EAF = 3e0°

— /EDF + ZEDF + 2/EAF = 36CF  (from (i)
= 27EDF + 22EAF = 2600

= <EDF + #EAF = 130"

= JEDF + 21 + ZBAC + £2 = 180

But 1= /3 and £2=-4

(angles in the same segment)
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- ZEDF+ 23+ ZBAG + £4 = 1808
But z4=1,0.3-1.8
> >

. JEDF + %.45 + ZBAC+ %:c _ 180°

i i 1
= <EDF + §£B+ 2x§£.ﬂs+ §£C= 12cr

= ZEDF + %{,/:AJF ZB+ £0)+ é,«_ﬂ&= 180¢

= ZEDF + Z(180°) + 3 £A= 180°

— LEDF + 90° + ég,ﬂm 1800

— JEDF = 180F - [Qoﬂ . %m}

= LEDF = 180° - QDD%/_”;&

= LEDOF = 90° - %.ﬁﬁ«

Question 11.

In the figure, AB is the chord of a circle with centre O and DOC is a line segment such
that BC = DO. If ZC = 20°, find angle AOD.

A~ B c

Solution:
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A" =B ¢
’
A
D
Join OB,
In AQBC,

BC =0D = 0B (Radiof the same cirde)
L LZBOC = LBCO = 207

and Ext<ABO = #ABCO + #BOC

= Exts8B0 = 20° + 20°= 40P, ..., (i)

In AQAB,

08 = OB (Radii of the same circle)
L ZOAB = Z0BA = 400 (from (i)
SB0B = 1807 - 20488 - ~0BA

= SA0B = 180° - 40° - 400 = 100°

Since DOC is a straight line

L ZA00 + ZAQB + ZBOT = 1500
= ZA00 + 1007 + 20° = 180

= ZA0D = 180° - 120°

= ZA0D = 60°

Question 12.

Prove that the perimeter of a right triangle is equal to the sum of the diameter of its
incircle and twice the diameter of its circumcircle.

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tang

ents-and-intersecting-chords/

@'II IV\dil ©CIlI


https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/

@IndCareer

Join OL, OM and ON.
Let D and d be the diameter of the circumcircle and incircle.

and let R and r be the radius of the circumcircle and incircle.
In circumcircle of AABC,

ZB =90e

Therefore, AC is the diameter of the circumcirclei.e. AC=D
Let radius of the incircle=r

LOL=0M=0ON=r

Mowe, from B, BL, BM are the tangents to the incircle.

LBL=BM=r
similarly,
AM =AM and CL=CH =R

(Tangents from the point outside the circle)
Mowy,

AB+BC+CA = AM+EM+BL+CL+CA

= AN+r+r+CN+CA

= AN+CMN+2r+CA

= AC+AC+2r

=2AC+2r

=20+d
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Question 13.

P is the midpoint of an arc APB of a circle. Prove that the tangent drawn at P will be
parallel to the chord AB.

Solution:

& B

Join AP and BP.
Since TPS is a tangent and PA is the chord of the circle.
SBPFT = 2 PAR (angles in alternate segments)

But

ZPBA = ZPAB( PA = PB)
- Z/BPT = ZPBA

But these are alternate angles

- TPS|| AB

Question 14.

In the given figure, MN is the common chord of two intersecting circles and AB is their
common tangent.
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Prove that the line NM produced bisects AB at P.

Solution:
From B, APis the tangent and PMM is the secant for first circle.

© APZZPMxPN..... ... (i

Again from P, PB is the tangent and PMN is the secant for second circle.

L PB2 = PMx FM........000)

From (i} and (ii)
AP? = PB®
= AP =FEB

Therefore, P is the midpoint of AB.

Question 15.

In the given figure, ABCD is a cyclic quadrilateral, PQ is tangent to the circle at point C
and BD is its diameter. If ZDCQ =40° and £ZABD = 60°, find:

i) ZDBC
ii) £ BCP

iii) £ ADB
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Solution:

il PQistangent and CDis a chord

L L0000 = £DBC (angles in the alternate segment)

L LOBC = 400 (- 2DCG = 407)
ii)
ZDCQ + ZDCB + ZBCP = 180r

= AP + 9P + LBCP = 18P [ ZDCB = 90°)
= LBCP = 180° - 130F = (P

i) In AABD,

LBAD =90, ZABD = &0°

» £ZADB = 180F - (907 + 60
= ~ADB = 1807 - 1507 = 30°

Question 16.

The given figure shows a circle with centre O and BCD is a tangent to it at C. Show that:
ZACD + ZBAC =90°
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Solution:

=

Join OC.,
BCD is the tangent and OC is the radius.

L OC LBD

= ~£0C0 = 90°

= L0CA+ ZACD =9CP............ (i)
Butin AQCA

08 = OC (radii of same drde)
L LOCA = ZOAC

Substituting in (i)

ZOAC + ZACD = Q0P
= SBAC+ ZACD = 90

Question 17.

ABC is a right triangle with angle B = 90°. A circle with BC as diameter meets by
hypotenuse AC at point D.

Prove that -
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i) AC x AD = AB?
ii) BD>*= AD x DC.

Solution:
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B C
U

il In ARBC,

2B =9 and BC is the diameter of the circle.
Therefore, AR is the tangent to the circle at B,
Mowe, AB is tangent and ADC is the secant

. AB* = ADx AC

i) In AADE,

L0 = 30e

L 2B+ ZPABD = 900, (i)
Butin ARBC, 2B = oCP

From (i) and (ii)
L2 =2RAB0

Nowin A8BD and ACBD,

ZBOA = ZBDC = 9097

ZAB0D = ZBCD

L AABD ~ ACBD (AA Postulate)
_BD _AD

" DC BD
= B¢ = AD x DT

Question 18.
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In the given figure AC = AE.
Show that:
i) CP=EP

ii) BP = DP

Solution:
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In AADC and AABE,

SACD = ZAER (angles in the same segment]
AC = AE (Given)

Zh = 28 (Common)

s AADC = AABE (ASA Postulate)
=AB=AD

but AC = AE

L AC-AB = AE-AD
=BC=0E

In ABFC and ADPE,

20 = ~E (angles in the same segment)
BC=DE

SCBP = ZCDE (angles inthe same segment)

. ABFC = ADPE (ASA Postulate)
=BP=DPand CP =PE (cpct)
Question 19.

ABCDE is a cyclic pentagon with centre of its circumcircle at point O such that AB = BC =
CD and angle ABC=120°

Calculate:
i) ZBEC
ii) £ BED

Solution:
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i} Join OC and OB.

AB=BC=CDand £ABC = 120"

L ZBCD = ZABC = 120

OB and OC are the bisectors of 2 ABC and B CD respectively.
L ZOBC = ZBCO = 60P°

In ABOC,

£BOC = 1807 - (LOBC + ZBOC)
= /BOC = 180° - (60 + 60°)
= /BOC = 180° - 120P = 60F

Arc BC subtends B atthe centre and ~BE at the remaining part of the circle.

_ 1 1

L LBEC = Z2BOC = S x 6P = 3O
= 2

i) In cyclic guadrilateral BCDE,

ZBED + ZBCD = 180"
= ZBED + 1200 = 120°
. £ZBED = &0#

Question 20.

In the given figure, O is the centre of the circle. Tangents at A and B meet at C. If angle
ACO = 30°, find:

(i) angle BCO
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(ii) angle AOB

(iii) angle APB

Solution:
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Question 21.

ABC is a triangle with AB =10 cm, BC = 8 cm and AC = 6cm (not drawn to scale). Three
circles are drawn touching each other with the vertices as their centres. Find the radii of
the three circles.
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Solution:
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Given: ABC is a triangle with AB = 10 cm, BC= 8 cm, AC = & cm. Three circles are drawn with centre A, B and C touch each other at R Qand R
respectively.

We need to find the radii of the three circles.

Let

P& = AD = x
OC=CR =y
RE=BF =z
Lox+z=10 .. (1)

v+x=6 ... (3D
Adding all the three equations, we have
2{x+y+z) =24

= ><+v+z=%= iz ... (<

Subtracting (1), (2) and (3) from (4)
y=12-10=2

x=12-8=4

z=12-6=6

Therefore, radii are 2 cm, 4 cm and 6 cm

Question 22.

In a square ABCD, its diagonal AC and BD intersect each other at point O. The bisector of
angle DAO meets BD at point M and bisector of angle ABD meets AC at N and AM at L.
Show that —

i) ZONL + ZOML = 180°

ii) ZBAM = ZBMA

iii) ALOB is a cyclic quadrilateral.
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Solution:
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Question 23.

The given figure shows a semicircle with centre O and diameter PQ. If PA = AB and
£ZB0Q = 140°; find measures of angles PAB and AQB. Also, show that AO is parallel to
BQ.

A

Solution:
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A
C
P e Q
Join PB.
i} In cyclic quadrilateral PBCQ,
ZBP0D + £BCO = 120°
= ABPO+ 1407 = 1820°
= ZBPQ = 40¢° (1)

Mow in APBO,

ZPBO+ 2BPO + #BOP = 180°
= 9P + 40P + Z/BOP = 160P
= /BQP = 50°

In cyclic quadrilateral POQBA,

SPGB + £ZFABE = 180°
= 5" + ZFPAE = 120P°
= ZPAB = 130F

i) Mow in APAB,

SPAB + Z“AFB + 2ABP = 180F

= 130F + ZAFE + ZABP = 18P

= SAPE + JABF = S0P

But

ZAFB = ZABP (PA=FB

L 2APE = ZABR = 25

/BAQ = /BPO = 4CF

ZAPB = 250 = ZAQB (angles in the same segment)

L ZBOB =25 L (2)
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Question 24.

The given figure shows a circle with centre O such that chord RS is parallel to chord QT,
angle PRT = 20° and angle POQ = 100°.

Calculate —

i) angle QTR
ii) angle QRP
iii) angle QRS

iv) angle STR
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A

Solution:
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Join PQ, RQ and 5T.
i)
LPOQ+ £O0R = 180

= 100 + ZQ0R = 180°
= /00R = 80°

Arc RQ subtends ~QOR. at the centre and .~ QTR at the remaining part of the circle.
1
L ZOTR = EéQDR

:>£QTR=%><8EP= 40

i) Arc QP subtends ~)OP at the centre and .~ QRP at the remaining part of the circle.
1
L L0ORP = EiQDF’

:>£QRP=%KIDEP=5EP
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Question 25.

In the given figure, PAT is tangent to the circle with centre O, at point A on its
circumference and is parallel to chord BC. If CDQ is a line segment, show that:

i) ZBAP = ZADQ
ii) ZAOB =2/ADQ

(iii) ZADQ = ZADB.

Solution:
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Question 26.

AB is a line segment and M is its midpoint. Three semicircles are drawn with AM, MB and
AB as diameters on the same side of the line AB. A circle with radius r unit is drawn so
that it touches all the three semicircles. Show that: AB=6 xr

Solution:

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tang

ents-and-intersecting-chords/

el 11IUd\.adl CCI



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/

@IndCareer

Let O, P and Q be the centers of the circle and semicircles.
Join OP and OQ.
OR=05=r

and AP=PM=MQ=0E= ATE

MNow, OP=0R+RP=r+ ’%B (since PM=RP=radii of same circle)

Similarly, 0Q=05+50 =r+ ’%B

OM=LM-;0L= %-r

Mow in Rt ACQHY,
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CP? = PM# 4+ ONMF

-(-2]-(2)- (-

. AB? rAB  AB? AR
+ + =

= 2 B
R - TR
2z
_AB_ABT_ ap
= 4
2
o ABT AR ap
4 2
ABE SrAB
= _ -
4 2
AR 3
—=_r
4 2
3
:>AB=§rx4=6r
Hence AB=6xr
Question 27.

TA and TB are tangents to a circle with centre O from an external point T. OT intersects
the circle at point P. Prove that AP bisects the angle TAB.

Solution:
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Question 28.

Two circles intersect in points P and Q. A secant passing through P intersects the circle
in A and B respectively. Tangents to the circles at A and B intersect at T. Prove that A, Q,
B and T lie on a circle.

Solution:
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Question 29.

Prove that any four vertices of a regular pentagon are concyclic (lie on the same circle)

Solution:
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Question 30.

Chords AB and CD of a circle when extended meet at point X. Given AB=4 cm, BX=6
cm and XD = 5 cm. Calculate the length of CD.
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Solution:

We know that XBXA =XDXC
Or, XB.XB + BA) = XD.XD + CO)
Or, &6 +4)=5(5+CD)
Ona0=55+CD)
Dr_.5+CD=6_EE:]=12

OonCD=12-5=7 cm.

Question 31.

In the given figure, find TP if AT =16 cm and AB =12 cm.

A

Solution:
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PTis the tangent and TBA is the secant of the circle.
Therefore, TP =TAx TB
TPZ=16x(16-12) = 16 x4 = 64 = (8)2

Therefore, TP =8 cm

Question 32.

In the following figure, A circle is inscribed in the quadrilateral ABCD.

A

38 g

If BC =38 cm, QB =27 cm, DC = 25 cm and that AD is perpendicular to DC, find the
radius of the circle.

Solution:
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From the figure we see that BQ = BR = 27 cm (since length of the tangent segments from an
external point are equal)
AsBC=38cm
=CR=CB-BR=38-27
=11cm

Again,
CR =C5=11cm {length of tangent segments from an external point are equal)
Mow, as DC=25cm
~D5=DC-5C

=25-11

=14cm
Mowe, in quadrilateral DSOP,
2 PDS=20° (given)
2050 =90, ~ OPD =90° (since tangent is perpendicular to the
radius through the point of contact)
=:DS0P is a parallelogram
=OP||SD and =PD||O5
MNow, as OP = 05 (radii of the same circle)
=0OPDSisasquare. . D5S=0P=14cm

o, radius of the circle = 14 cm

Question 33.

In the figure, XY is the diameter of the circle, PQ is the tangent to the circle at Y. Given
that ZAXB =50° and ZABX = 70°. Calculate ZBAY and ZAPY.
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Solution:
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In A AXE,
S WAB+ 2 AXMB + 2 ABX¥=1800° [Triangle property]
=~ ¥AB+50° +70° =180°
= < XAB=180" -120° = 40°
= ~ XAY=%0" [Angle of semi-circle]
L L BAY= S XAY -2 KAB =909 -40° =309
and ~ BXY = .~ BAY =30° [Angle of same segment]
L2 ACK = 2 BXY + 2 ABX [External angle = Sum of two interior angles]
=302 + 70"
=100#°
also,
2 ¥ P=20° [Diameter L tangent]
ZAPY = 2 ACK-2 CYP
L APY=1009° -90°

£ APY=10°
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Question 34.

In the given figure, QAP is the tangent at point A and PBD is a straight line. If ZACB =
36° and ZAPB = 42°; find:

i) ZBAP
ii) ZABD
i) ZQAD

iv) ZBCD

Solution:
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Question 35.

In the given figure, AB is the diameter. The tangent at C meets AB produced at Q.

A

If
ZCAB = 34°, find

i) ZCBA

https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tang

ents-and-intersecting-chords/

€IndCareer



https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/
https://www.indcareer.com/schools/selina-class-10-icse-solutions-mathematics-chapter-18-tangents-and-intersecting-chords/

€IndCareer

ii) £CQB

Solution:

Question 36.

In the given figure, O is the centre of the circle. The tangets at B and D intersect each
other at point P.
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A

If AB is parallel to CD and ZABC = 55°, find:
i) ZBOD
ii) £ZBPD

Solution:

A

Question 37.

In the figure given below PQ =QR, ZRQP = 68°, PC and CQ are tangents to the circle with
centre O. Calculate the values of:

i) ZQOP

ii) ZQCP
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Solution:

Question 38.

In two concentric circles prove that all chords of the outer circle, which touch the inner
circle, are of equal length.

Solution:
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Consider two concentric circles with centres at O. Let AB and CD be two chords of the outer circle which touch the inner circle at the points M and
M respectively.

To prove the given question, it is sufficient to prove AB = CD.
Faor this join OM, ON, OB and OD.

Let the radius of outer and inner circles be R and r respectively.
AB touches the inner circle at M.

.. ABis atangent to the inner circle

. OM L AB

= BM= EAB
2

=AB=2BM
Similarly ON 1L CD, and CD = 2DN
Using Pythagoras theoremin A OMB and A OND

OB2 = OME + BMVE, 0ODZ = ONZ + DIVE

=BM=+yRZ-r2, DN=RZ-12

Moy,
AB = 2BM=2RZ-r2, CD=-2DN=23R2-r2
L AR =CD

Hence Proved,

Question 39.

In the figure, given below, AC is a transverse common tangent to two circles with centers
P and Q and of radii 6 cm and 3 cm respectively.

Given that AB = 8 cm, calculate PQ.
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Solution:

Since AC is tangent to the circle with center P at point A,

L ZPAB = Qe
Similarly, £QCB = 90r

In APAB and AQCE,

ZPABE = 20CE = 507

ZPBA = ZBC (vertically opposite angles)
- APGE ~ AQCB

Alsoin Rt. APAB,

PE = 4PAZ + PBZ
= PB = +f62 + 92 = \[36+ 64 = 4100 = 10 cm....... (i}

From (i) and (ii).

6 10

3 QB
A= 10

=B = =5 cm

Moy,
PO=FPB+ QB =(10+5)cm=15cm

Question 40.
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In the figure given below, O is the centre of the circum circle of triangle XYZ. Tangents at
X and Y intersect at point T. Given ZXTY = 80° and £XOZ = 140°, calculate the value of
LZXY.

Solution:
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In the figure, a circle with centre O, is the circum circle of triangle XY Z.
SXO7 = 140°
Tangents at X and Y intersect at point T, such that .~ XT¥ =380°

L LXQY = 180° - 80° = 100°

But, £XO¥ + £Y0Z + £Z0X = 360° [Angles at a point]
= 100° + ZY07 4+ 140° = Z60°

= 240° + £ Y07 = 360°

= SYOF = 360° - 240°

= LY0S = 1200

Mow arc ¥Z subtends £¥0Z at the cenfre and £YXZ at
the remaining part of the cirde

L LYY = 25YRS

= LYXL = %i}”ﬂf

= LYXL = éx 120% = 60"

Question 41.

In the given figure, AE and BC intersect each other at point D. If ZCDE=90°, AB =5 cm,
BD =4 cm and CD =9 cm, find AE.
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AN

Solution:

A °n E
NS

B

From Rt. A40B,

AD = fAB? —DB? = 57 - 42 = 2516 = /3= 3 cm
MNow, since the two chords AE and BC intersect at D,

ADxDE=CDxDE

JIxDE=%x4
DE=9i4=12
3

Hence AE=AD+DE=(3+12)=15cm

Question 42.

In the given circle with centre O, ZABC = 100°, ZACD = 40° and CT is a tangent to the
circle at C. Find ZADC and ZDCT.
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Solution:

In a cyclic quadrilateral ABCD,

UABC . ADC - 180° m[oppomte angles of a cydic quadrilateral ]
are sup plementary

= 1007 + ZADC = 180"

= ZALDC = 307

Mo, 1N AACH,

ZAC0D + ZCAD + ZADT = 1800

= 4P+ ZCAD + 207 = 180°

= SCAD = 18P - 120°

= LCAD = 602

Mow ~DCT = 2CAD . .(angles in the alternate segment are equal)
L Z0CT = 6@

Question 43.

In the figure given below, O is the centre of the circle and SP is a tangent. If ZSRT = 65°,
find the values of x, y and z.
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Solution:

TS L SP,
= /TSR = 9P

In ATSR,

/TSR + £TRS + #RTS = 180¢
= 90" 4+ 65° + x = 18P

= x = 180° - 90° - /5P

= ¥ = 25°
Angle subtended at the centre is double that of the
Mo, v = 2% .
angle subtended by the arc at the same centre
= y=2x25°
=y = 50"
In AQSP,

OSSP+ ZSPO+ ZPOS = 180F
= 90"+ z+ S0P = 180°

=z =180°F - 140°

=zZ=4r

Hence, = = 25°, w=50% and z= 4Cr
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About About Selina Publishers ICSE

Selina Publishers has been serving the students since 1976 and is one
of the quality ICSE school textbooks publication houses. Mathematics
and Science books for classes 6-10 form the core of our business, apart
from certain English and Hindi literature as well as a few primary
books. All these books are based upon the syllabus published by the
Council for the I.C.S.E. Examinations, New Delhi. The textbooks are
composed by a panel of subject experts and vetted by teachers
practising in ICSE schools all over the country. Continuous efforts are
made in complying with the standards and ensuring lucidity and
clarity in content, which makes them stand tall in the industry.
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