R Equation of a tangent to a circle

ROBINSON Worked solutions

This topic online

n A circle has equation (x — 2)% + (y + 1) = 25.
The point P(5, 3) lies on the circle.

Find an equation of the tangent to the circle at P. Give your answer in the form ax + by = c.

(4 marks)
centre = (7., -\)
gradcent of radcvs $ {3 - (-D}/{5 - 2} = {4}/{3}
Sro.d.:.e.n{: of 'l:o.nse.nt + -{3}/{«}
y=-3 3 -{3}/{4}(=-5)
o 4y=-12 T -3x 41§ Xt

3.:.4'“}:) T 27

3;*‘-}5=17
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n The circle C has equation X2 +y% =25
The point P (3, 4) lies on C.
Find an equation of the tangent to C at the point P.

AY

/

tancP(3, 4)

<Y

Diagram NOT accurately drawn (4 marks)
Check ? Lies on C
32+ 4* = 1+ =125

O s the origea (o, 0). The radivs Srmd.‘\u\t is the cko.ﬁat. w“ Y divided b:) the chomne.
“h x Lfom Oto?

The 3rmd.&e.ﬂ‘k of the radivs OF s %

The ta.aae.a(: is perpendicular o the radivs at ?, so its Smd.f.e.nt - (since %
“

tmes -2 = -1)
7Y

Usin -'+=_3 % =3):
stng Y %( 3):

J:-%-}%-ﬂ-}:-%-t ?f,wkackcmabzwritkcn3x+ﬂj=
25

=-3x .25
JT T T
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a The circle C has equation X2 +y% =29
The point P (-2, 5) lies on C.
Find an equation of the tangent to C at the point P.

AY
5

tangerP (+27 5,

radius

Diagram NOT accurately drawn (4 marks)

<Y

Checl P Lies on C
(-2)*+s* = 4+25 =29
O s the oriﬁu\ (O, O). The radivus aro.d.:.c.ﬁk is the chomae. in J divided bj the r.ko.nse.

“h x prom Oko?

The sroul:.e,n'k of the radius OP s S = -i

-2 2

The tangeat is perpendicular to the radeus, so its Srmdie.ﬁt s = (scnce -5 tumes
S 2

2 =)
S
Usca -s = 2
N, — (x+2)
=1_"'+i+5=z—‘+z—q,wkiokomnbzwritkany=2x+11
S s S s
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n A circle has equation (x + 3)° + (y - 2)° = 13.
The point P(-1, 5) lies on the circle.

Find an equation of the tangent to the circle at P. Give your answer in the form ax + by = c. (& marks)
centre = (-3, 2)
gradcent op radews ¥ {5 - 2}/{~1 + 3} = {3}/{2}
3ro.¢a.e.n'b of '(:o.nae,nt = -{2}/{3}
y-s ¥ -{2}/{3}x +1)

*x3 33-\5’ 3 -2x -2 *x3

?..z+3y T 13

2..::+'$J=l'$

B A circle has centre O, the origin, and passes through the point T (5, 12).
a. Find an equation of the circle.

b. The point D has coordinates (10, 9). Decide whether D is inside the circle, on the circle, or outside
the circle. You must show your working. (4 marks)

o) The radwus squared cs OT? = S* +12% = 25 + 144 = 69 (radius

13)

So the circle has zioa‘kaon x4 jz = 169
b) For 0

10* + 9% = 100 + 81 =18\
121 > 69, 50 0 i oc.ur(:lne,r FromO £han the radivs: 0 cs outside the

curele
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n The circle C has centre O, the origin, and equation X2 + y2 =100
The tangent to C at the point P (6, 8) crosses the x-axis at the point A.

Find the exact coordinates of A.

AY
N
P(6,8)
>
0] AX
Diagram NOT accurately drawn (4 marks)
Check ? Lies on C
¢+ % = 3¢ + 44 =100
- i
The qradient of the radivs OP ts — = —, so the tangent at ?
N ¢ 3 N
3
has Srad.:.e.n‘t -——
N
To.nae.nt
J-% = -1 (x-é))sov=-3_x+l+8=-s_x+z_s
L 4 2 Y4 2
Y 2 3

A s the pocnt ( 530 ) 0)

(5'0

, 0)
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The circle C has centre O, the origin, and equation X2 + y2 =45
A tangent to C touches the circle at the point P.

The tangent has gradient —% and P is in the first quadrant.

Find the coordinates of P.

AY

/

<Y

Diagram NOT accurately drawn (4 marks)

The radcus OF is perpendicular to the ko.l\a!.l\t, so the gradient ofp OF is 2 (the

Ae.so.ta.ve. receprocal of - l)
2

P Lies on the Line y= 2x tkrousln the origen
Svbstitute tato the circle zlumkton

224+ (22)* = 4S, 0 Sx* = 45 and x> =9
% = 3orx=-3 Pisinthe occrs{: "uo.d.ra.nt, sox =3
omd.v=6
Checl
3*+¢* = "l+'$6='+$,sop(3,é)(.:.e.soac

(3, ¢)
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n A circle has equation X2+ y? = 20.
The point A(4, 2) lies on the circle.
a. Find an equation of the tangent to the circle at A.

b. The tangent meets the x-axis at P and the y-axis at Q. Work out the area of triangle OPQ, where
O is the origin.

(5 marks)
)

Sro.cl.ie.ﬂ‘l: of OA = {2}/{'-&} = {l}/{l}

3(0.&.:.0(\(: oac. ‘bo.nae.n'k = -2
J -2 = -2(x-4)
d = -2x %10

b)
Yy=00=-22410,x=5
.z=013=l0

P =(s,0), & =(0,10)

- \
afeto. = _ x §x10

2
o.):)=-2.‘x.+lOb)?.5'
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n The line with equation 3x + 4y = 30 is a tangent to a circle with centre O, the origin.

Find an equation of the circle.

AY
N
—3x¢ 4y = 30
>
o) X
Diagram NOT accurately drawn (5 marks)

The radivs to the pocat of contact ts perpendicular to the

tmaaznt
The k‘msu\t 3x +4Y =30 has Srmd.i.u\t -i, so the radivs Lees on the Line y= Hx
o 3
tkrouak (0]
1S
Substitute y=— * cato 22 + Hy = 30: 3x + \‘Tx 30, so * =
30 ond x = i
S
8 _ 24 % 24
Then 4y = — k mes — = ——. The goint o} contact vs (— )
J L s S poi l. s »
(18)“‘( )2_ sug‘loogac

25 295 25

So the circle has e.tw.kum PR Jz = 3¢ (radivs 6, which matches the distance 3?0 =

¢ From O to the Line)

"‘2+Dz-
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m The centre of a circle is C(1, 2). The point P(4, -2) lies on the circle.

a. Work out the radius of the circle.

b. Find an equation of the tangent to the circle at P. Give your answer in the form ax + by + ¢ = 0,
where a, b and c are integers.

(5 marks)

o)

it = 3% tut=2S

r =S
b)

gradcent op CP F {-2 - 23/{u -1} = -{u}/{3}
3ro.&.:.e.at of to.nse.at + {3}/{«}
y+z ¥ {3}/ {4} x - )
f -»J-»a:z:x.-uz f

3.:.-‘-};)-20 T o

o.)S’b)'b.z-H-J-lO=O
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