Tangent Properties of Circles 1 8

STUDY NOTES

A line which intersects a circle in two distinct points is called a secant.
A line meeting a circle only in one point is called a tangent to the circle at that point.
The point at which the tangent line meets the circle is called the point of contact.
The length of the line segment of the tangent between a given point and the given point of contact with the circle is called
the length of the tangent from the point to the circle.
There is one and only one tangent passing through a point lying on a circle.
There are exactly two tangents through a point lying outside a circle.
The tangent at any point of a circle is perpendicular to the radius through the point of contact.
If two circles touch each other, the point of contact lies on the straight line through their centres.
If two tangents are drawn to a circle from an exterior point, then
(1) The lengths of tangents are equal.
(i) The tangents subtend equal angles at the centre.
(iii) The tangents are equally inclined to the line joining the point and the centre of the circle.
(iv) The centre lies on the bisector of the angle between the two tangents.
If two chords of a circle intersect internally or externally, then the product of the lengths of their segments are equal.
If a chord and a tangent intersect internally, then the product of the lengths of segments of the chord is equal to the square
of the length of the tangent from the point of contact to the point of intersection.
The angle between a tangent and a chord through the point of contact is equal to an angle in the alternate segment.

OUESTION BANK

A. Multiple Choice Questions [1 Mark]

Choose the correct option:

1. In the given figure, TAS is a tangent to the circle, with centre O, at

2. A point P is 10 cm from the centre O of a circle. The length of the tangent drawn from

. In the given figure, AC is a chord of the circle and AOC is its diameter

point A. If ZOBA = 32° then the value of x will be:
(a) 19° (b) 38°
(c) 58° (d) 76°

P to the circle is 8 cm. The radius of the circle is equal to :

(a) 4 cm (b) 5 cm
(¢) 6 cm (d) 8 cm T
. In the given figure, PT is a tangent to the circle with centre O. If ‘
OT = 6 cm and OP = 10 cm, then the length of tangent PT is: Toomk
(a) 8 cm (b) 12 cm
(c) 10 cm (d) 16 cm

such that ZACB = 50°. If AT is the tangent to the circle at point A,
then ZBAT is equal to:

(a) 65° (b) 60°

(c) 50° (d) 40°




10.

11.

12.

13.

14.

. In the figure, AT is a tangent to the circle with centre O such that OT = 4 cm and

ZOTA = 30°. The length of AT is :

(a) 4 cm (b) 2 cm
(¢) 23 cm (d) 43 cm %
i
. In the figure, chords AB and CD intersect at P. If PA = 6 cm,
PB =5 cm and CD = 13 cm, then the length of PC is : ¢ B
(a) 10 cm (b) 8 cm ‘
(¢) 6 cm (d) 5 cm AD
A
. In the figure, PA and PB are tangents to the circle with centre O such that ZAPB = 50°,
then the measure of ZOAB = p<]
(a) 37° (b) 36°
(c) 50° (d) 25° B
. Tangents PQ and PR are drawn from an external point P to a circle ST N\R
with centre O, such that ZRPQ = 30°. A chord RS is drawn parallel v
to the tangent PQ. Then ZRQS = 30N p
(a) 40° (b) 30° Q
(c) 25° (d) 20° a
. In the figure, PQ is a chord of a circle with centre O and PT is a tangent. If ZQPT = 60°, ﬂ’
then Z/PRQ = /7 R
(a) 130° (b) 120° P T
(c) 110° (d) 100°
T
In the figure, O is the centre of the circle. PT and PQ are tangents to ,
the circle from an external point P. If ZTPQ = 70°, then ZTRQ is: R > P
(a) 60° (b) 58.5° \
(c) 55° (d) 50° Q .

In the figure, PA and PB are tangents to a circle with centre O, such that AP = 5 cm

and ZAPB = 60°, then the length of chord AB is: A
g A ‘ B
(a) 9 cm (b) 5 cm v

(c) 4.5 cm (d) 4 cm

P
In the figure, PQ is a tangent at a point C to a circle with centre O. If AB is

C
a diameter and ZCAB = 30°, then L/PCA= ,

(a) 60° (b) 58°
(c) 57° (d) 56°

In the figure, O is the centre of the circle, AB is a chord and AT is the tangent at point A. A

If ZAOB = 100°, then ZBAT = T
(a) 30° (b) 40°
(c) 50° (d) 100° A

Point P is 26 cm away from the centre O of a circle and the length PT of the tangent drawn from P to the circle is 24 cm.
The radius of the circle is:

(a) 7 cm (b) 9 cm (c) 10 cm (d) 12 cm



15. In the figure, TP and TQ are two tangents to a circle with centre O such that,
ZPOQ = 110°, the value of ZPTQ is:
(a) 60° (b) 65°
(c) 70° (d) 75°
16. In the figure, AB is the diameter of a circle with centre O and AT is a tangent.
If ZAOQ = 60°, then ZATQ =
(a) 60° (b) 50.5°
(c) 49° (d) 30°
17. In the figure, AOB is a diameter of a circle with centre O and AC is a tangent
to the circle at A. If ZBOC = 130°, then LACO =
(a) 35° (b) 38°
(c) 120° (d) 40°
18. In the figure, CP and CQ are tangents to a circle with centre O. ARB is another
tangent touching the circle at R. If CP = 11 cm and BC = 7 cm, then the length
of BR is:
(a) 3.5 cm (b) 4 cm
(¢) 3 cm (d) 11 ecm
19. In the figure, PA and PB are two tangents from an external point P to a circle
with centre O. If ZPBA = 65°, then ZOAB:
(a) 15° (b) 25°
(c) 35° (d) 45°
20. In the figure, PA and PB are tangents to the circle with centre O. If
ZAPB = 60°, then ZOAB:
(a) 40° (b) 30°
(c) 25° (d) 20°
A. Answers

1. (¢) 2. (¢) 3. (a) 4. (¢) 5. (¢) 6. (a) 7. (d)
11. (b) 12. (@) 13. (c) 14. (¢) 15. (¢) 16. (a) 17. (d)

B. Short Answer Type Questions

1.

Sol.

2.

Sol.

In the figure, PA and PB are tangents to the circle drawn from an external
point P. CD is another tangent touching the circle at Q. If PA = PB = 12 cm
and QD = 3 cm, find the length of PD.

PA and PB are tangents

PA=PB =12 cm

Also, DQ = DB

= BD =3 cm
PD=PB-BD=12cm -3 cm =9 cm.

In the figure, PA and PB is a pair of tangents drawn to a circle having
its centre at O. If ZAPB = 52°, find ZPAB and ZPBA.

ZAPB = 52°
PA = PB
.. ZPAB = Z/PBA

Also, ZPAB + ZPBA + ZAPB = 180°

= /PAB + ZPAB + 52° = 180° = 2/PAB = 180° — 52°
128°

= /PAB = 5 ZPAB = 64°

ZPAB = ZPBA = 64°.

8. (b) 9. )  10. (c)
18. (b)  19.(b)  20. (b)

[3 Marks]




3. A point P is 15 cm from the centre of a circle. The radius of the circle is 5 cm.

P
Find the length of the tangent drawn to the circle from the point P. ‘
Sol. ZOAP = 90° [Radius is perpendicular to tengent] 15¢m
By Pythagoras Theorem

OP? = OA? + AP? 4

152 = 52 + AP2 = 225 — 25 = AP2 = 200 = AP

= AP = 102 cm.

4. In the figure, the circle touches the sides BC, CA and AB of AABC at D, E and F respectively.
If AB = AC, prove that BD = CD.

A
A
Sol.  Proof AB = AC (1)
AF = AE  [Tangents are equal] ..(i1)
So, AB — AF = AC — AE
= BF = CE ...(iif) F E
= BF = BD (i)
CE =CD (V)
From (iii), (iv) and (v), we have

BD = CD Proved B D c

5. A circle is touching the side BC of a AABC at P and touching AB and AC produced at Q and R respectively. Prove that
AQ = % (Perimeter of AABC).

Sol. AQ = AR
BQ = BP
CP = CR

Perimeter of AABC = AB + BC + CA
= AB + (BP + PC) + (AR - CR)
= (AB + BP) + PC + (AQ — PC)
=AQ + AQ
=2AQ

1
= AQ = 5 perimeter of AABC. Proved.

6. Prove that the tangents drawn at the ends of a diameter of a circle are parallel.
Sol. PQ is tangent at point A

P A Q
OA L PQ ¢ ¢
or ZOAP = 90° ..(1)
Similarly, Z0BS =90° ...(ii) o
ZOAP = ZOBS
Z/BAP = ZABS [Alternate interior angles are equal]
So, PQ || RS. Proved.

7. A quadrilateral ABCD is drawn to circumscribe a circle, as i ° a
shown in the figure. Prove that AB + CD = AD + BC.
Sol. AP = AS ..(0)
BP = BQ (i) D R c
CR =CQ ...(iii)
DR = DS (iv) a
Adding eq (i), (ii), (iii) and (iv), we have
AP + BP + CR + DR = AS + BQ + CQ + DS N B
= (AP + BP) + (CR + DR) = (AS + DS) + (BQ + CQ) P

= AB + CD = AD + BC. Proved A



8. In the figure, a circle touches all the four sides of a quadrilateral ABCD with R

D
AB =6 cm, BC =7 cm and CD = 4 cm. What is the length of AD? c
Sol. Proof AP =AS ..(1) S
BP = BQ ..(ii) Q
DR = DS ...(ii1)
. A P B
CR =CQ ..(1v)

Adding (i), (i), (iii) and (iv), we have
AP + BP + DR + CR = AS + BQ + DS + CQ

= AB + CD = BC + DA
= 6+4=7+AD
= AD =3 cm.

9. In the figure, O is the centre of the circle, PQ is a tangent to the circle
at A. If ZPAB = 58°, find ZABQ and ZAQB.

Sol. Join OA
ZOAP = 90°
= Z0AB = ZOAP - ZPAB
= Z0AB = 90° — 58° = 32°
OA = OB [radii]
= Z0AB = ZOBA
= Z0BA = 32°
ZA0Q = ZOAB + ZOBA [By exterior angle property]
= 32°+32°=064°
In AOAQ,
Z0QA + ZAOQ + ZOAQ = 180°
= Z0QA = 180° — LZAOQ - LZOAQ
= 180° — 64° — 90°
= Z0QA = 26°.

So, ZABQ = 32° and ZAQB = 26°

C. Long Answer Type Questions [4 Marks]

1. PQ is a chord of length 8 cm of a circle of radius 5 cm. P
The tangents at P and Q intersect at a point T.
Find the length of TP.

Sol. TP = TQ
OT L PQ
OT bisects PQ
So, PR =RQ =4 cm

OR =\/0p2 _PR2 =\/52 4> = OR =3 cm
ZLTPR + ZRPO = 90° = LTPR + £PTR
ZRPO = ZPTR

So, ATRP ~ APRO

TP RP TP 4 20
PO RO 5 3 3 o



2. In the figure, AB is diameter of a circle with centre O and QC is a

tangent to the circle at C. If ZCAB = 30°, find (a) ZCQA (b) ZCBA. <
Sol. (a) AOB is the diameter
ZACB = 90° AQ/B Q
Z0CQ = 90°
ZACO =30° [OA = 0C]
Z0OCB = 60°
ZBCQ = 30°

ZCQA = 60° — 30° = 30°
(b) Exterior ZCBQ = 30° + 90° = 120°
= ZCBA = 180° — ZCBQ = 180° — 120° = 60°

3. ABC is a right triangle, right angled at B. A circle is inscribed in it. The lengths
of the two sides containing the right angle are 6 cm and 8 cm. Find the radius
of the incircle.

Sol. AB, BC and CA are the tangents of circle at P, N and R recpectively.
AreaofAABC:%XABXAC:%XGX 8 =24 cm?
By Pythagoras Theorem
BC? = AB? + AC? = 6% + 82
BC = /100 = 10 cm
Area of AABC = area of AOAB + area of AOBC + area of AAOC

1 1 1

= 24=§AB><}"+§BC><}"+§ACXF
1

= 24=§r(AB+BC+AC)
1

= 24=§r(6+8+10)

= 48 = r x 24

= r=2cm.

4. Two tangents PA and PB are drawn to the circle with centre O, such that ZAPB = 120°. Prove that OP = 2AP.
Sol. O is the centre of the circle.
ZOAP = ZOBP = 90°

OA = OB [Radii]

In AOAP and AOBP

OA = OB [Radii]
ZOAP = ZOBP = 90° [Given]
OP = OP [Common]
AOAP = AOBP [SAS]
Z0OPA = ZOPB [CPCT]

1 1
ZOPA = 3 ZAPB = 5 % 120° = 60°

ZOPA = 60°
Z0PB = 60°
In AOAP,
AP 1 P

A
cos 60° = oP 72-0P ™ OP = 2AP Proved.



Sol.

Two tangents TP and TQ are drawn to a circle with centre O from an external
point T. Prove that Z/PTQ = 2£Z0PQ.

Let Z/PTQ = x

By angle sum property of a triangle
ZTQP + ZTPQ = 180° — x (1)
TP = TQ

1
ZTPQ = LTPQ = 5 (180° — x) = 90° — 5

ZOPQ = ZOPT — ZTPQ
— LOPQ = 90° — Z/TPQ
= ZOPQ = 5 = x = 20PQ

= /PTQ = 2Z0PQ Proved

6. A circle is inscribed in a AABC having sides 8 cm, 10 cm and
12 c¢cm as shown in the figure. Find AD, BE and CF.

Sol.

Let
=
=
=

AC =10 cm
AB =12 cm
BC =8 cm

CF =x

CF =CE =x

AF =10 -x=AD
BE =8 -x=BD

Now, AD + BD = 12

=
=
=
=
So,

10—-x+8—-—x=12

18 —2x =12
2x =6
x=3cm

AD=10-x=10cm -3 cm =7 cm
BE=8-x=8cm-3cm=5cm
CF=x=3cm

%
76\

N2
78
N2
2




