TANGENT TO A CIRCLE

Secant Line:

A secant is a straight line which cuts the circumference of a circle in < p/_\og,
two distinct points.

In the tigure ¢ indicates the secant line to the circle C;.
Tangent Line: A tangent to a circle is the straight line which touches the
circumference at a single point only and perpendicular at the outer end of

radial segment obtained by joining the centre and point of tangency. The A
point of tangency is also known as the point of contact.

In the figure line AB indicates the tangent line to the circle Ca.
Length of a tangent segment

The distance between the given point outside the circle and point of
tangency is called length of tangent segment.

THEOREM 1

If a line is drawn perpendicular to a radial segment of a circle at its outer end point, it is
tangent to the circle at that point.

Given: A circle with centre O and OC is the radial segment.

«> , —_— 0
AB is perpendicular to OC at its outer end C.
To Prove: AB is a tangent to the circle at C. D
>
Construction: Take any point P other than C on AB . Join O with P. P c c
Proof:
Statements Reasons

In AOCP,

mZOCP = 90° ﬁ _La (given)

and mZOPC <90° Acute angle of right angled triangle.

mOP > mOC Greater angle has greater side opposite to it.

P is a point outside the circle. OC is the radial segment.

Similarly, every point on AB except C
lies out side the circle.

«> . ]
Hence AB intersects the circle at one
point C only.

. <>, :
i.e., AB is a tangent to the circle at one
point only.




The tangent to a circle and the radial segment joining the point of contact and the centre are

perpendicular to each other.

Given:
. - . o
In a cirele with centre O and radius OC .
> _ :
Also AB 15 the tangent to the circle at point C. D
To Prove: < -
A P C B
<> _ — ,
AB and radial segment OC are perpendicular to each other.
L — e
1.e OC_LAB .
Construction:

e
Take any point P other than C on the tangent line AB .

Join O with P so that oP meets the circle at D.

Proof:
Statements Reasor s
1 SB is the tangent to the circle at point C. Given
! OP cuts the circle at D. Congtraction
L mﬁ = mO—IS ............. (1) Radii of the same circle
|
| But mOD < mOP ... (11) Point P 1s outside the circle.
. mOC < mOP Using (i) and (ii)

' So radius OCis shortest of all lines segments that
‘ <>

} can be drawn from O to the tangent line AB .

—
Also OC_LAB

Hence, radial segment OCis perpendicular to the

<>
tangent AB .

Corollary:

There can only be one perpendicular draw to the radial segment OC at the point C of the
circle. It follows that one and only onc tangent can be drawn to the circle at the given point C on its

circumference.



Two tangents drawn to a cirele from a point outside it, are equal in length.

Given:

) —> ——> . .
Two tangents PA and PB are drawn from an external — point
P to the cirele with centre O.

To prove:

mPA=mPB
Construction:

Join O with A, B and P, So that we form ZrtA® OAP and OBP.

Proof:

Statements Reasons

' In ZrtA’ OAP «<>0OBP

By —
- mZOAP =mZOBP = 90° Radii L to the tangents PA and PB
\ i —— gme——

% Iyp.OP = hyp.OP Common

| mOA = mOB Radii of the same circle.

| . AOAP — A OBP In ZritA* HS=H.S
\

Hence, mPA =mPB

Corresponding sides of congruent triangles.

Note:

The length of a tangent to a circle is measured from the given point to the point of contact.

Corollary:

- 2 —>
If O is the centre of a circle and two tangents PA and PB are drawn from an external point P
then OP is the right bisector of the chord of contact AB .

Example 1:

AB s a diameter of a given circle with centre O. Tangents are drawn at the end points A
and B. Show that the two tangents are parallel.

D% F
Given:
RO ; . . . . <—> -
AB is a diameter of a given circle with centre O. CD is the
. . )l .
tangent to the circle at point A and “EF is an other tangent at point B. A o B
- )
I'o Prove:
> <—>
CDIIEF
CY JE




Proof:

Statements Reasons
- AB s the diameter of a circle with centre O, Given
- OA and OB are radii of the same circle.
L\lox‘eo\‘el'<C7D) 18 a tangent to the circle at A. Given

— > By Theorem 1
\_ L CD

— <> o

ABLCD ..o (D) Given
. > _ By Theorem 1
Similarly  EF is tangent at point B.

So OBLEF
D0 s s
From (1) and (i1)
> <—> <> . S

= ABLEF ... (i1) ( CD and EF are perpendicular to same AB)
| PSR ", '
- Hence CD Il EF

Example 2:

In a circle, the tangents drawn at the ends of a chord, make equal angles with that
chord.

Given: AB is the chord of a circle with centre O.

— _ > D'
CAD is the tangent at point A and EBF is an other tangent at F
point B. 3 NG

To Prove: mZ/BAD = mZABF A B

Construction: Join O with A and B so that we form a AOAB then
write Z1, £2, 23 and Z4 as shown in the figure.

Proof: C g
| Statements Reasons
In AOAB Construction
mOA = mOB Radii of the same circle.
| mZLl =mZ2........(1) Angles opposite to equal sides of AOAB
’ Also - oA LR Redial segment L to the tangent line
| . m/3=mZOAD =90° ... (ii)
o > Redial segment L to the tangent
Similarly OB_L EF
oo mZ4 =mZOBF =90°.............(iii)
Hence mZ3=mJZ4 ............... (iv) | Using (i1) and (iii)

| —5 mZ]l + mZ3 =mZA2 + mZ4

| €., mZBAD = mZABF

Adding (i) and (iv)




Q.1 Prove that the tangents drawn at the ends of a diameter in a given circle must be parallel.
&>

~ s v - = e . D a .
Given: A circle with centre O, has AB as diameter. PAQ s tangent at point A.

e S
RBS is tangent at point B
> <>
To Prove: PAQ Il RBS
Prootf:

[ Statements Reasons

L segment.
= PAQ | AB
o mZo =90°

«—>
. RBS 1 OB

«>
\ —.  RBSLAB

\ ' mZLB=90" " ......... (ii)
Thus, mZo =mZ£Lp

Therefoy_} PN If alternate Angles

— . .
PAQ | DA Tangent is L at the outer end of radial

are equal 1In

PQIIRS measurement, then lines are parallel.

TR

Q.2  The diameters of two concentric circles are 10cm and Scm respectively. Look for the

length of any chord of the outer circle which touches the inner one.

Solution: Let AB be any chord of the outer circle that touches the inner circle.
Diameter of outer circle = 10 cm

. . ——  10cm
Radius of outer circle = mOB = = Scm
Diameter of inner circle = 5 cm

. ) . —  5Scm
Radius of inner circle = mOC = ——=2.5¢cm

'AOCB is right angled triangle with right angle at C. ( oC Lﬁ)
By Pythagoras theorem

(mOB) = (mBC) +(m&)2

(5 cm)’ = (x) + (2. 5un)

=% (5cm) - (2. 5cm)
2 = 25cm’ — 6 25 cm”
x2 — 18.75cm?

Taking Square root of both sides.

J}? /18,756
~ J18.75¢m

Length of Chord = mAB = 2x

mAB = 2(+/18.75¢m)

mAB = 8.66cm = mAB =8.7cm




T

> >
Q.3 AB and €D are the common tangents drawn to the pair of circles.
If A and C are the points of tangency of 1* circle where B and D are the points ot
tangency of 2" circle, then prove that ACI|IBD.

Given: Two circles with centre L and M. AB and €D are their common tangents. A is joined with

C and B is joined with D.
To prove:

AC Il BD
Construction:

Join L to A and C. Join M to B and D. Join

L to M and produce it to meet the BDat N.
Proof:

| Statements Reasons
| In AAOL &> ACOL
| AL = CL Radii of the same circle
| /A =/C angles opposite to congruent sides
‘ L0=10 common side.
L. AAOL = ACOL S.AS = S.AS
MLl =MLT 0 assismmarssmmens (1) | Corresponding angles of congruent
triangle.
mZl+mZ2=180" ... (i) | O is the point on line segment AC.
= mZl=mZ2=90°
LO L AO

| or ELE

lor  AC LLOMN

Similarly in the circle with centre M, it can be

proved that
BD L MN

or BD L LOMN

Both AC and BD are L to the same line

segment

- ACIIBD

Two line segments making same angle
with a linc are parallel to each other.,




THEOREM 4 (A)

It two circles touch externally then the distance between their centres is equal to the sum of

their radii.
Given:
Two circles with centres D and F respectively touch each other 1

externally at point C. So that CD and CFare respectively the radii of
the two circles.

To Prove:

Point C lies on the join of centres D and F and
mDF=mDC+mCF

Construction:
«—>
Draw ACB as a common tangent to the pair of circles at C.
Proof:
Statements Reasons
[ R
| Both circles touch externally at C whereas CD1is
| “—>
| radial segment and ACB is the common
| tangent.
| . mZACD =90° ............(D) Radial segment CD L the tangent line AB
Jp— . 6_-%.
Similarly CFis radial segment and ACB is the
} common tangent -
| - mZACE=90° ... (ii) Radial segment CF L the tangent line AB
mZACD + mZACF = 90"+ 90° Adding (1) and (i)
m/DCF= 180° ... (iii) Sum of supplementary adjacent angles
Hence DCF is a line segment with point C
between D and F
‘ and mDF=mDC+mCF




