B TANGENT PROPERTIES
OF CIRCLES

EXERCISE 19A

1. In the circle, OA is radius and AP is the tangent to the circle.
OA=8cm, OP=10
OA 1L AP. So, ZOAP =90°
In right AOAP, we have
OP>=(0A4%+ AP* [Pythagoras theorem]
= (102 =(8)>+AP> = 100=64+ AP?
=5 AP? = 100-64=36=(6)> = AP=6cm
2. In the circle, OA is radius and AP is the tangent drawn from P.
5. ZOAP=90°.S0,04 1L AP
Now, in right AOAP, we have
OP>=0A%+AP?>  [Pythagoras Theorem]
= (17)2 = 04% + (15)?
= 289 = 04* + 225
= 0A% =289 — 225 = 64 =(8)?
. OA=8
Hence radius of the circle = 8 cm.

3. Radius (r) of the inner circle = 10 cm.
Radius (R) of the outer circle = 26 cm.

AB is the chord of the outer circle and tangent to
the inner circle at P.

Join OA and OP.
"+ AB is tangent and OP the radius of the inner ‘
e

circle.

.+ OP L AB and P bisects the chord AB of the A >~~_P B
outer circle .

Now, in right AOAP, we have
0A? = AP2+QP? [Pythagoras Theorem]
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= AP?2 = 676-100=576=(24)°
= AP = 24cm
Henc, AB=2AP=2 x 24 =48 cm.

. A,B and C are the centres of the three circles , such that circle with centre
C touches the other two circles externally.

Radius of circle with centre 4 =9 cm.

Radius of circle with centre B =2 cm.

AB =17 cm, and ZACB = 90°

Let radius of the third circle = r
AC=O9+r)cmand BC=(2 + r)cm.

Now, in right AACB, we have

AB?* = AC?+ B(C?

= (17)2=09+12+2+r)2 ‘a
= 289 = 81+18r+12+4+4r+12 Ah%
= 289= 2r2 +22r+ 85

= 2r2+22r+85-289=0

= 2r2+22r- 204=0

= 12+ 11r- 102 = 0 [Dividing by 2]

Now, 2+ 17r—-6r-102=0

=>r(r+17)-6(r+17)=0

=>((+17)(r-6)=0 [Zero product rule ]
Either r + 17 = 0 then r =— 17, but it is not admissible.

Or r—6 = 0,thenr=6

Hence, radius of the third circle () = 6 cm

. Given: Two circles touch each other externally at C. Through C, a com-
mon tangent is drawn. From a point P on it, tangents PA and PB are drawn
to their respective circles.




To prove. PA = PB
Proof: From P, PA and PC are the tangents drawn to the first circle

s PA=PC (1)
Similarly, from P, PB and PC are the tangents drawn to the second circle.
.. PB=PC (1)

From (i) and (ii) we have, P4 = PB. Hence proved

6. Given: Two circles touch each other at P internally. 4 common tangent is
drawn from P. From a point T on it, 74 and TB tangents are drawn to the
given two circles.

To prove. TA =TB
Proof. '.- From 7, 74 and TP are the tangents to the first circle .

. TA=TP ..(1)
Similarly, From T, 7B and TP are the tangents to the second circle
~.TB=TP ..(i1)

From (i) and (ii), we have 74 = TB. Hence proved.
7. Two circles with centre O and C touch each other externally at P.

Radius of the first circle 1s 18 cm and second circle is 8 cm
AB is the direct common tangent. From C, draw CD L 40 meeting OA at D.
.OD=04A-AD=18-8=10cm.
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OC = OP+PC=18+8=26 cm.
Now, in right AODC, we have
OC? = OD %2+ DC? [ Pythagoras Theorem]
= (26)2=(102+DC? = 676=100+ DC?
= DC? =676 — 100 = 576 = (24)?
S DC=24cm
. AB=DC=24cm.

. Two circles with centre O and C are drawn of the radii 8 cm and 3 cm.

Their centres are 13 cm apart.
AB is their common direct tangent. Join O4 and CB.
Through C, draw a perpendicular CD to OA meeting it at D.

Now,OD =8-3=5c¢m,OC=13cm
Now, in right AODC, we have

OC? = OD %+ D(? [ Pythagoras Theorem]
= (13)2=(5)* + DC?
=169=25+DC? = DC?=169- 25=144
S.DC= 144 =12cm. .. AB=12cm [+ AB=DC]

. Two circles of radii 8 cm and 3 cm have O and C as their centres respectively.
AB is their common direct tangent.

OA=8cm,CB=3cm, AB=10cm.
A 10 cm B

SN Tmf
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10.

11.

OD=8cm —-3cm=5cmand CD=A4B =10 cm.
Now, in right ADOC, OC? = 0D ? + DC? [ Pythagoras Theorem]
(5 +(10)2=25+100=125=25x5
. OC=25x5=55
=5x(2.236)=11.18 cm
.. Distance between their centres = 11.18 cm.
LetPQ=7cm,QR=8cmand RP=11 ¢m.
Let x,,z be the radii of the three circle.

Then, x+y =7 ..(D)
Jz = § i) ‘
z+x = 11 i) Y
Adding (i) (ii) and (iii), we have
2(x+y+2)=26 = x+y+z=é=l3
2 ()

Subtracting (i) from (iv), we have

x+y+z)-(x+y) =13-7=6 = z=6

Similarly

{x+y+2)-(y+2)}=13-8=5 = x=5
{x+y+z2)-(z+x)}=13-11=2 = y=2

Hence, radii of the three circle will be 5 cm, 2 cm and 6 cm.

ABAC is a right— angled triangle, right angle at 4, AC=12cm BC =13 cm.

A circle with centre O is drawn in the triangle touching its sides at P, O, R
respectively.

B Q 13cm o
Now, in right ABAC, we have
BC? = AC?+ AB? [Pythagoras Theorem]

= (13)? = (12)? + ABR?
= 169 = 144+ AB* = AB?*=25=(5)
= AB = 5cm
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Now it is clear that APOR is square, where each side 1s x.

~» CQ and CR are the tangents

- CQ=CR
BP and BQQ are the tangents.

. BP=BQ
Now, CR=CA -AR
=>CR=12-x = CQ=12-x ..(0)
Also, BP=AB - AP
—> BP=5-x
=>BQ=5-x ... (i)
Adding (i) and (ii), we have

CQ+BQ =12-x+5-x

BC = 17-2x
= 13=17-2x = 2x=17-13=4
x = £=2
2

Hence, value of x =2 cm.
12. In APQR, ZQ=90°and PQ=3 cm, QR =4 cm

- PR= yPQ2+QR? = \[(3)2+(4)} = {9+16 = /25 =5cm
A circle with centre O, is drawn which touches the APQR at L, M, and N

respectively.
P
N
E
Q
™
Q M 4 cm R

Let O be the centre of the circle OL, OM, ON are joined.

Clearly, QLOM is a square and let OL=0OM =r
. RM =@ -r)cmand PL=(3 -r) cm

But RM=RNand PL=PN [ - Tangents from the outer points to the circle]
. RN =4—rand PN=3-r
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13.

14.

ButPR =5cm

S =T7=-2r

= 2r =7=-5=2 = r=7=1

SIS

Hence radius of the incircle is 1 cm.

Two concentric circles with centre O and radius OA and OB respectively.
P and BP are the tangents drawn from P to the circles. Join OA, OB and

OPOAP=10cm, OA=6cm, OB=4cm

" AP is tangent and OA is radius
s OA L AP
Similarly, OB L BP
Now, in right AOAP, we have

OP? = QA2+ AP? =(6)*+ (10)?

= 36+100=136
Similarly, in right AOBP, we have
OP? =0B*+ PB*= (4)*+ PB?
= 16+ PB? .. (ii)

From (i) and (ii), we have 136 = 16 + PB?
= PB*=136-16=120

= PB = <120 ¢cm =10.95 cm.

[ Pythagoras Theorem]
wkd)

[ Pythagoras Theorem]

AABC is circumscribed and circle touches its sides AB, BC, CA, at P, Q

and R respectively.

AP = 5cm, BP=T7cm,AC=14cmand BC =x

From A, AP and AR are the tangents to the circle.
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18.

16.

S AP=AR = AR=S5cm.

S~ CR=14cm-5cm = 9cm

Now from C, CR and CQ are the tangents.
S CR=CO0 = CO0=9cm

Now, from B, BQ and BP are the tangents.
> BP=BQ = BQ=7cm.

. BC=BQ+C0O=7+9=16cm.

Hence, x = 16cm.

Quadrilateral ABCD is circumscribed. A circle touches its sides AB, BC,
CD and DA at P, Q, R and S respectively.

AP=9cm,BP=7cm,CQ=5cmand DR =6cm
'+ From A, AP and AS are the tangents to the circle.
;. AP=AS=9cm. D~68cm R
Similarly, BP=BQ =7 cm.
CQ = CR=5cm.
And DR = DS =6cm.
Now, AB =9+7=16cm.
BC =7+5=12cm.
CD =5§+6=11cm
and DA =6+9=15cm.

o 5¢cm O

.". Perimeter of quadrilateral ABCD

= AB+BC+CD +DA
= (16 +12+ 11+ 15)cm =54 cm.

The given circle touches the sides AB, BC CA and DA at P O, Rand §
respectively.

AB = 1lecm ,BC=xcm, CR=4 cmand AS =6 cm.
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17.

18.

“* From A, AP and AS are the tangents to the D

4
circle, therefore AP =AS=6 cm. p—m C
L, BP = AB-AP=(11-6)cm T
...S __)(
= 5 cm. g
Similarly, BP= PQ=5cm £ l
= — © P
and CO= CR=4cm =B

m
Now, BC=BQ+CQ=BP+CR=5+4=9cm. "¢
Hence, x =9 cm.

From the figure, a circle touches the sides AB and AC produced at Q and
R internally and BC at P externally. AQ = 15 cm.

"+ From 4,AQ and AR are the tangents to the circle

W AR=AQ=15cm

Now, perimeter of AABC=4B + AC + BC
= AB +AC+BP+ CP=AB+ AC+BQ + CR
= (AB + BQ) + (AC + CR) = AQ + AR
= 15+ 15=30 cm.

From the figure, PA and PB are two tangents to the circle with centre O.
Z APB = 40°

Join OA4 and OB.

Now, ZOAP = 90° [ OA is radius and PA is tangent)

Similarly, ZOBP = 90°

But, ZOAP +ZAPB + ZPBO + ZAOB = 360°
[Sum of angles of a quadrilateral]

= 90° +40° + 90° + ZAOB = 360°

= 220°+ ZAOB = 360°

= ZAOB =360° - 220°

" ZAOB = 140°
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.. ZAOB =2 Z/AQB

= ZAQOB =% ZAOB = ZAQB= -;— x 140° = 70°
+ AMBQ is a cyclic quadrilateral.

;. L AMB+ LZAQB = 180°

= ZAMB +70° = 180°

= ZAMB =180°-"70°=110°

19. PA and PB are the tangents to the circle with center O. ZAPB = 50°

(i) .- OA 1is aradius and AP is the tangent to the circle.
.. OA L AP

Similarly, OB L BP
Now, ZOAP+/ZAPB+ ZOBP+ ZAOB =360°
[Sum of angles of a quadrilateral]
= 90° + 50° +90° + ZAOB = 360°
= 230° + ZAOB = 360°
= ZAOB =360° - 230°

- ZAOB =130°

(i) In AOAB, OA = OB [Radii of the same circle]
.. ZOAB = Z0BA

Now, ZOAB+ZOBA+ ZAOB =180° [Sum of angles in a triangle]
= LOAB + LOAB + 130° = 180° [.. ZOAB = Z OBA]

= 2 £0A4B = 180° - 130° = 50°

50T
. ZOAB = > =25°

(iii) Now, arc AB subtends ZAOB at the centre and ZACB at the remaining
part of the circle.

.. LAOB =2/ACB

— ZACB =%4AOB= % % 130° = 65°
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21.

m?:ets the circle at R. ZPOR = T72°

Arc PR subtends ZPOR at the centre and ZPQR
at the remaining part of the circle. ‘
- ZPOR = 2/PQR o5 R
= ZPQR = 2 ZPOR ?
2 T

1 P
ZPQR = 5 x 72° =36°

Now in AQPT, we have
LQOPT + ZPTQ + £ZPQT = 180° [Sum of angles of a triangle]

= 90° +36° + ZPTQ = 180°
= 126° + ZPTQ = 180°
— £ZPTQ =180° - 126°

ZPTQ=54° or ZPTR=54°

O is the centre of the circumcircle of AABC . At A and B, tangents AT and
BT are drawn to meet at T.

ZATB = 80° and ZAOC = 130°

TA = TB [Tangents from T]

LTAB = £TBA

Now in ATAB, we have
LTAB + LTBA+ LATB = 180° [ Sum of angles of a triangle]

= LTAB + LTAB +80° = 180° [ LTAB = £ TBA]
= 2/£T4AB =180° - 80° = 100°

S LTAB = %F =50°

* OA=0C [ Radii of the same circle ]

ZLOAC = LOCA
Now in AOAC, we have
ZLOAC + LOCA+ LAOC = 180° [ Sum of angles of a triangle]

= LOAC + LOAC + 130°=180° [ .. ZOAC =L 0CA]

= 2Z04AC=180°-130°=50°= LOAC = %f‘ =25°["- LOAC=Z0CA]

"+ OA is radius and AT is the tangent.

“ LOAT =90°

Now, ZLCAB=/ZCAO+ LOAT - LTAB
= 25°+90° - 50° = 65°
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22. From the given figure, PA and PB are tangents to the circle with centre O.
AABC is inscribed in circle such that AB = AC, ZBAC =172°
Now in AABC, we have

= LABC+ ZACB = 180° - 72° = 108°
But ZLABC = LACB [ Angle opposite to equal sides ]
‘ LACB + ZACB = 108°

= 2ZACB=108° = ZACB= %ﬂ = 54°.

(i) Arc AB, subtends ZAOB at the centre and ZACB on the remaining part
of the circle.
W ZAOB =2 LACB =2 x 54° = 108°
(i) ZAPB = 180° - ZAOB
= 180° - 108° = 72°

23. Given: 4B is the diameter of the circle with centre O. At 4 and B, tangents
EAF and CBD are drawn.

To prove . CD || EF

:9 8 D’;
O
- 'E ry F. -
Proof. '+ OA is radius and EAF is the tangent.
.OA 1 EF or ZOAE =90° ..(7)
Again, OB is radius and CBD is the tangent. Therefore,
ZOBD =90° R
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24,

23,

From (i) and (ii), ZOAE = ZOBD
But these are alternate angles,
-.CD || EF. Hence Proved

AB 1s the chord of the circle with centre O. BP and AP are the tangents
drawn meeting each other at P. OP is joined intersecting AB at C.

To Prove. Z/PAC = ZPBC

Proof: In APAC and APBC,
PA = PB|[Tangents from P]
PC = PC [ Common]
ZAPC = Z£BPC [ OP bisects ZAPB]
.APAC = A PBC [ S.A.S. axiom]
Hence, ZPAC= £ZPBC [CRC.T.]

Given: AB and CD are two tangents such that AB || CD. PO and QO are
joined.
To Prove. POQ is a straight line.
Construction: Draw OE || AB || CD.
Proof. -- OP is the radius and AB is the tangent.
;. ZOPA =90°
Similarly, Z0QC = 90°
> OE | AB
ZOPA + ZPOE = 180°

[ Angles on the same side of the transversal]
= 90° + ZPOE = 180°
= ZPOE = 180° - 90° =9(0°
Similarly,OE || CD
'+ LQOE + £0Q0C = 180°
= ZQOE + 90° = 180°
= ZQOE = 180° - 90° =90°
» ZPOE + ZQOE = 90° + 90° = 180°
Hence, POQ is a straight line. Hence proved.

26. PQ is a transverse common tangent to the two circles with centre 4 and B
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27.

respectively. The radii of circles are 5 cm and 3 cm . AB is joined which
intersects PQ at C and CP = 12 cm. Join AP and BQ.

"+ AP is radius and PQ is tangent.
o LAPQ =90°

Similarly, ZBQC = 90°

Now, in APAC and AQBC, we have

ZAPC = £BQC [ Each 90°]
£LPCA= ZQCB [ Vertically opposite angles]
" APAC ~ AQBC [ AA axiom]
AC _ PC AP
CB  CQ BQ
PC AP 12 5

CQ BQ CQ 3

12x3 =E cm=72cm.

=

=C0=

Now, in AAPC we have
AC? = PC? + AP? [ Pythagoras Theorem]

AC?=122+52=144 +25=169 = (13)?

s AC=13cm.

Similarly, in right ABCQ , we have
BC?=QC? + OB? [ Pythagoras Theorem]
=(7.2)*+(3)’=51.84 + 9 =60 .84 = (7.8)?

. BC=7.8cm.

Hence, AB=AC + CB=(13 +7.8) cm=20.8 cm.

Given: AABC circumscribed about a circle with centre
0. AB = AC and the circle touches the sides AB, BC
and CA4 at P Q and R respectively.

To Prove. Q bisects BC.
Proof. AP and AR are the tangents to the circle.

312)




28.

29.

30.

Similarly, BP = BQ and CQ = CR
AB = AC and AP =AR
AB—-AP =AC-AR

—! BP =CR
But BQ =BPand CQ = CR
BQ =CQ

Hence Q is the mid - point of BC. Hence proved.

From the figure, quadrilateral ABCD is circumscribed about a circle with
centre O. AD L AB. Radius of circle = 10 cm. AB =x cm.

BC=38cm,CR =27 cm.

"+ DR and DS are the tangents to the circle from D. C
«DR=DS=y o |
> OS LADand OP 1 AB %

" APOS is a square

. AS= 0S=10cm %\Y R :
'+ The circle touches the sides of the quadrilateral. s "1_0_6570 Q1|3
- AB+CD=AD +BC \/
= x+27 +y=y+10+38. i Y
=> x=y+10+38-27-y =21 zan

Hence, x =21 cm.

From the figure a circle with centre O is inscribed in a quadrilateral ABCD
DC=25cm,CB=38 cm. BQ=27cm. AD L DC. B

'+ BQ and BR are the tangents to the circle from B
S BR= BQ=27cm

S CR=BC-BR=38-27=11cm, A.
Similarly, CS=CR =11 cm. Pl . 26
S DS=DC-CS=25-11=14 cm.

-+ OP L AD and OS L DC Di\i

. DSOP is a square

. DS = PO = radius of the circle

. Radius of the circle = 14 cm.

Given: O is the centre of the circle.
SP is the tangent to the circle at S.
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P

S R

To find: The value of x, y and =z

Proof - SP is tangent to the circle and OS is the radius.

5 LOSP=90° = ALTSP=90°

In ATSR,

ZSTR + LTSR + LTRS = 180° [Sum of angles of a triangle]
= x°+90° + 65° = 180°

= x°+ 155° = 180°

= x°=180° — 155° = 25°

Arc SQ subtends ZSOQ at the centre of the circle and ZSTQ at the remain-
ing part of the circle.

S LS0Q =2 LSTQ
>y =2x = y=2x25°=50°
In AOSP, we have:
ZLOSP + £SOP + £SPO = 180° [Sum of angles of a triangle]
90°+50°+z°= 180°
. z°=180°-(90° + 50°)
= z°=180° - 140° =40°
. x°=25°y°=50° and z° = 40°

EXERCISE 19B

. (i) From the figure, chords AB and CD intersect each other at P inside the
circle.

AP x PB=CP x PD
= 3% 56.=35xx

A
i X356 _ g
3.5
Lo x=8cm.

(i7) From the figure chords AB and CD intersect each
other at P inside the circle.
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AP x PB=CP x PD

L I B B i e SO

9 c B
5 x=45cm b g
(#ii) From the figure chords AB and CD intersect A 6

D
each other at P outside the circle. B
.. AP x PB=CP x PD A 5
Tx(7+9) = 8(8+x) 106‘
=T7x16 =8(8+x) P

3 cm
115 8em C\ Xem /D

=>8@B+x)=112 = 8+x= s =14

SLx=14-8=6cm
(iv) From the figure, PAB is the secant and PT is the tangent to the circle
PT?=PA x PB
= x*=45(4.5+13.5)
= 45x18=8l .

= x=+81=9cm oM -

(v) From the figure, PAB is the secant and PT is the tangent to the circle.
.. PT2=PA x PB <

= (122 =xx(x+10) o

,LO
= 144 =x2+10x N
= x*+10x-144=0 =)

X cm A 10 cm B
= x2+18r—8x—144=0 PR
= x(x+18)-8(x+18)=0
= (x+18)(x-8) =0 [Zero product rules ]

Either x + 18 = 0, then x =— 18 which is not possible.
orx—8=0,thenx=8

Hence, x = 8 cm

. Since, PT is a tangent and ABP is the secant.

We know that,

PB=PA-AB=16-12=4cm

[.. PA=16cm,AB =12 cm]

Now, PT2=PA x PB = 16 x 4 = 64 cm?

s PT = \f64 cm? = 8 cm A
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3. AB=12cm,AP=2.4cm
S PB=AB-AP=12-24=96cm
Let CP=x

- Chords AB and CD intersect each other at P inside
the circle.
.. APxPB = CPx PD
= 24x96 = xx72

_24x%9.6
x —

= =32cm = CP=32cm

Hence, CD = CP+PD=32+72= 104cm.
4, PA=12cm,AB=4cm

BP=AP-AB Az P
=12cm—-4cm=8 cm.
CD=10cm. D
Let PD=x
CP=(10+x) cm. g

" Two Chords AB and CD intersect each other at P outside the circle.
PAx PB = PC x PD

= 12x8 =(10+x)xx = 96=10x+x2

=>x+10x-96=0 = x2+16x—-6x-96=0

=>x(x+16)-6(x+16)=0

= (x+16) (x-6)=0 [Zero product rule]

Either x + 16 = 0, then x =— 16 which is not possible

or x—6=0,thenx=6

Hence, PD=6cm.

Given: Two circles with centre O and C intersect each other at A and B .
P is a point on BA produced and from P, PQ and PR are tangents to these
circles.
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To Prove: PQ = PR
Proof: *. PQ is the tangent and PAB is the secant of the circle with centre O.

PA x PB=PQ> (i)
Similarly, PR is the tangent and PAB is the secant of the circle with centre C.
PA x PB=PR? ..(iM)

From (i) and (if), we have
PQ? = PR? = PQ=PR. Hence proved.

Given: 4B is the direct common tangent to the circles which intersect each
other at C and D. DC is produced to meet 4B at P.

To prove: P is mid-point of AB.
Proof: - PA is tangent and PCD is the secant to the first circle

aPESPpORPD 00000 e (i)
Again PB is the tangent and PCD is the secant of the second circle.
.. PB?=PC x PD

From (7) and (ii) , we have
PA2 = PB2 = PA=PB
Hence, P is the mid- point of AB.
7. From the figure, PAT is tangent to the circle at A.
AABC is inscribed in the circle and £ZACB =50°
(i) -+ PAT is the tangent and AB is the chord of the

circle.
o LACB = £BAT [ Angles in the alternate segment)
o LTAB = 50°

(iiy ADBC is a cyclic quadrilateral
ZADB + ZACB = 180°
= ZADB + 50° = 180°
= ZADB =180° - 50°=130°.
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8. ‘' PTA s the tangent and BA is the chord of the circle.
B

ey

\/

P A T
. ZLACB = ZBAT =70° [ Angles in the alternate segment]
Now in AABC, we have
ZLABC + £BCA + £ZBAC = 180° [Sum of angles in a triangle]

= ZABC+70°+45°=180°
= JZABC+115°=180°
= ZABC=180°-115°=65°
9. (i) '+ PAT is the tangent and AC is the chord of the circle.

LTAC = ZABC =35° [ Angles in the alternate segment]
[ -+ £ZABC = 35°]
(1)) £BAC=90° [Angle in semi-circle]

ZLPAB + ZBAC + £LTAC = 180°
= ZPAB + 90° + 35° = 180°
= ZPAB + 125° = 180°
=> ZPAB = 180° — 125° = §5°
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10. (i) PAT is the tangent and AD is the chord of the circle.

LTAD = ZABD = 28° [ Angles in the alternate segment]
(ii) ‘. BD is the diameter of the circle
£BAD = 90° [ Angles in a semi-circle]
(iiiy LPAB = LADB [ Angles in the alternate segment]
But, ZADB = 180° - (£LABD + £ZBAD) [ Angles of a triangle]
= 180° - (28° +90°)
= 180°-118°=62°
ZADB = 62° = ZPAB=62°
(iv) In ABCD, we have
ZLCBD + £ZBCD + £BDC = 180° [Angle sum of a triangle]
= ZCBD+90°+ 52°=180°[ .- BCD=90° Angleina semi-circle]
= ZCBD+ 142° = 180°
= ZCBD= 180°-142°=38°
Hence, ZCBD = 38°
11. Given: PQ and PR are two equal chords of the circle. QR is joined and

SPT is the tangent.
Qm R

S P T
To Prove. OR || SPT
Proof ' PQ= PR [ Given]
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12,

13.

£LPRQ = ZPQOR [Equal arcs subtend equal angles at
the circumference]
But, ZRPT = ZPQOR [ Angles in the alternate segment]
ZLPRQ = ZRPT
But these are alternate angles.
".OR || SPT. Hence proved
AB is the chord of the circle with centre O and BT is the tangent.
ZLOAB = 35°, \
. LABT = LAPB P
[Angles in the alternate segment]
— & = y°
In AOAB, OA = OB [ Radii of the same cir- B .
cle] 0
. LOAB = LOBA =35°
But ZOAB + ZOBA + ZAOB = 180°
= 35°+35°+ £ZA0B=180° T+
= 70°+ LAOB = 180°
= ZLAOB = 180°-70°=110°

Now, arc AB subtends ZAOB at the centre and ZAPB at the remaining
part of the circle.

.. LAOB =2/APB

=110°=2)° = y°= L;T=55°

Hence, x° =)°=155°
Given: PAB is the secant to a circle and PT is the tangent. AT is joined.
To Prove:
(i) APAT ~ APTB T
(i) PA x PB= PT*
Proof. (1) APAT and APTB

LP = /P [Common]

P A B
ZPTA = /ABTor ZPBT \_/

[Angle in the alternate segment]
~. APAT ~APTB [ A4 similarity axiom]
(ii) = APAT ~ APTB [ Proved in (i)]
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14.

15.

PB PT

= PTxPT = PAxPB

— PT? = PA x PB

Given AABC is a right- angled at D. BD is a perpendicular on AC.
To Prove: A

(i) ACxAD = AB?
(i) AC x CD = B(C*
Construction: Draw a circumcircle of ABCD. D

Proof. (i) "~ AB is the tangent and ADC 1is
a secant of the circle.

AB>=AC x AD
(i) AC x CD = AC x (AC — AD)
=AC? - ACx AD = AC? - ABR?
But in right AABC,
AC?=AB*+B(C?* = AC?*-AB*=B(?
. AC x CD = BC? Hence proved.

ot

(i) ABCD is a cyclic quadrilateral CB = CD and TC is the tangent to the
circle at C. BC is produced to E, ZDCE = 110°.

Join BD, OB and OC.
"+ BCE is a straight line.
ZBCD + £ZDCE = 180° [ Linear Pair]
= ZBCD+110° = 180°
= ZBCD=180°-110°
= ZBCD ="](°
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Now in the ABCD,

w BC=CD [Given]
. £ZBDC = £ZDBC [ Angles opposite to equal sides]
o
. LBDC= £ZDBC = 1120 =55°
ZBCT = 4DBC [ Angle in the alternate segment]
=5 ZBCT = 55° [ "+ £ZBDC = 55°]
. LDCT = «£DCB+ £BCT
= ZBCD +55°
= T70°+55°
= 125°

Hence, ZDCT = 125°

(i) Arc BC subtends ZBOC at the centre and ZBDC at the remaining part

of the circle.
:. ZBOC =2 ZBDC=2 x55°=110°



