Equation of a Tangent

é\

= REVISE THIS
TOPIC

1 A circle has equation x?+)? =20

The point P lies on the circle.
The coordinates of P are (2, 4)

The line L is tangent to the circle at point P.

Find an equation of L.
Give your answer in the form y = mx + ¢

gradik ¢ OP = gredient of
= 2 tangent = -4
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(Total for bJestion 1 is 4 marks)
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2 A circle has equation x?+3? =90

The point P lies on the circle.
The coordinates of P are (9, 3)

The line L is tangent to the circle at point P.

Find an equation of L.
Give your answer in the form y = mx + ¢

Smo\GeMb a& P - % grodient o’j
= 4 tongent = -3

3=-3ac+ C
3= -3+
1= =13 4 ¢
c= 30

= -2 + 30

(Total for &Juestion 2 is 4 marks)
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3 A circle has equation x?+ y? =29

The point P lies on the circle.
The coordinates of P are (2, 5)

The line L is tangent to the circle at point P.

Find an equation of L.
Give your answer in the form y = mx + ¢

arao\iw& o& DP - E;'_ arao\'\en\: of
{mau\b = -
‘:): "%x + C

(L+ ¢

i\, 5

(Total for Question 3 is 4 marks)
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4 A circle has equation x*>+y*=17

The point P lies on the circle.
The coordinates of P are (1, -4)

The line L is tangent to the circle at point P.

Find an equation of L.
Give your answer in the form y = mx + ¢

Srao\;ev\b e%r P - ;\lL aro.o\'\ev\\'. of ‘
= -l tongent = G

L, - R
o W et

(Total for &‘ﬂestion 4 is 4 marks)
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5 A circle has equation x? +)? = 34

The point P lies on the circle.
The coordinates of P are (-3, 5)

The line L is tangent to the circle at point P.

Find an equation of L.
Give your answer in the form y = mx + ¢

ra. di ewk 0P --= gradient of
J ak : &mamh 2 }5-

1S
=% *+3
34
C=

3,3k
Yy = g Xt =

o/

(Total for Question 5 is 4 marks)
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6 A circle has equation x?+)? =65

The point P lies on the circle.
The coordinates of P are (7, k), where k£ <0

The line L is tangent to the circle at point P.

Find an equation of L.
Give your answer in the form y = mx + ¢

3« k*= 65
49 + k*= 65 |
k?.: '6 OPG.O\,\(ML 9& P -

k-t gradient of tangent -
as k <0, lg

4=\+' -I-l'\'F

L
4= F(F)+c
-4+ C
4a
:—4--——
“F e e
C- Lq\:s 'ﬁ
c- -5
- 69

PER T

(Total for%uestion 6 is S marks)
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7 A circle has equation x2+ )2 =117

The point P lies on the circle.
The coordinates of P are (9, k), where k>0

The line L is tangent to the circle at point P.

Find an equation of L.
Give your answer in the form y = mx + ¢

T+ K= 11T gradieak ¢ OF . =
?"l’ kl:\\} :.2"'/3
kz-’ 26 Dmo\'\en’c of ‘\.mau\l—, :—%_
k=10
as k70, k=6 U=—%x+c
G 3"7_("\]*(1
6:-2 +c
C-=- % -\'2/;\:
c-7 v &
C-3
2
34
4s-Fx + 5

(Total for\éuestion 7 is S marks)
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8 A circle has equation x2 +y?=22.25

The point P lies on the circle.
The coordinates of P are (-4, k), where k <0

The line L is tangent to the circle at point P.

Find an equation of L.
Give your answer in the form ay + bx + ¢ =0 where a, b and ¢ are integers.

C9t+ k=222 e
6 + k*=2218 g)mo\amb ,t 0P - =%
2-S

k*= ¢-25 - 12
k=%t15 - =
as k<O‘ |(_=-_?.-S amo\'\ev\\: °i {,mamb - -

4
\L’: "SxX+C
s--Ew)rC g 24
z:°S s T X-=5
S 37-_|,C U s :
= ° 7§ x.o(. lxlo
S -3
C=""2 S |03=-|bbc—%“
_-18 - 6%
C="F% o \03+\6x+3°\=0
c=-311
\O

\0\3 +lbx + ‘Z"\ =0

(Total for Question 8 is 6 marks)
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9 A circle has equation x2+)?=13

The point P lies on the circle.
The coordinates of P are (2, 3)

The line L is tangent to the circle at point P.
The line L crosses the x-axis at the point Q.

Work out the coordinates of the point Q.

gradiek ¢ OP = Z  grodient of

tangent - —%
\3:-%1‘,-&0
1:=-5(2)+ C jz—%w,%
"
=g+ At Q,4=0
C=§+% D'——L’y,ac.-i—%
C:/.S-‘-/& %LZ%
C- % 1 =13

s

A= 65

(Total for Question 9 is 5 marks)
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10 A circle has equation x?+)? =212

The point P lies on the circle.
The coordinates of P are (14, -4)

The line L is tangent to the circle at point P.
The line L crosses the y-axis at the point 4.

Work out the coordinates of the point 4.

arao\im’b Ot 0P - ‘% grodient of

N
=-"'/_+ &M&U\B- =

( O —53 )

(Total for Question 10 is 5 marks)
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11 A circle has equation x*+)? =90

The point P lies on the circle.
The coordinates of P are (3, 9)

The line L is tangent to the circle at point P.
The line L crosses the y-axis at the point 4 and the x-axis at the point B.

Work out the area of triangle 4OB.

arad\uﬂi °£ ‘
&m&mb =3

sra.&mkz atf P -

w w\®

Y: - Ex 4 C At B, y=o
A= —% (2 + C

-.-.—l-l'c, D=‘(/3J,+l0
c= 10 %1 = O
:—Jax‘\'\b x =30

AL A, x= 0 B= (30, 0)

Y -L(0) 4|0 |
y= 10 Area = 2 %X30X(0

A=(0,10) - 190

\S O

(Total for Question 11 is 6 marks)

units?
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12 A circle has equation x? +)? =320

The point P lies on the circle.
The coordinates of P are (-8, 16)

The line L is tangent to the circle at point P.
The line L crosses the x-axis at the point 4 and the y-axis at the point B

Work out the length of AB.

Give your answer in the form av/5 where  is an integer

Smo\m\o\b o& P - ‘%’ Sro.d'\en’c oi

= =L &mamh= =
|
9= ax ¥ C A u-
6= 5%+ C At_. = °
6= -4 +¢C ?-ﬁx N
-x2x= 210
cur e
| A-‘—("""0,0x
}j: 223 + 20
2 .
___zl 2
Ar B, x=D ﬁzo i,:zoo;u:
= %(0)+ 20 Ao ©

d o ¢ = {7000
Jd - = {00 xS
B=(0,6720) ¢l

A0S

(Total for Question 12 is 6 marks)

units
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13 A circle has equation x?+)? =29

The point P lies on the circle.
The coordinates of P are (5, 2)

The line L is tangent to the circle at point P.
The line L crosses the y-axis at the point 4 and the x-axis at the point B.

Work out the length of AB.
Give your answer to 4 significant figures.

™

S gra dient °§
Xan 3u\h L

sraobbv\b b& DP

z c"= 243-89
C-= \I L%Z-Y°|

c =\15-610..

L:-)O) lg 62’ units

(Total for Question 13 is 6 marks)
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14 A circle has equation x* +y? =48

The point P lies on the circle.
The coordinates of P are (v/12, 6)

The line L is tangent to the circle at point P.
The line L crosses the y-axis at the point A4.

Show that the length of AP is an integer.

Oraoke,u\b a& P - _‘Gﬁ aro.d'\ew\'. of \ﬁ/i

{.uv\au\b =~
I}
3:-?.‘1’-*’ C A
T 3
6=-F()+c h?
- 12 V2
6-—'/6 + C \Z

6=-2 +C ap*= 1t (o)

c= 8 AP 4+ (L

'E 0y + % AP*= b
AP=0IC

At Ax-0 AP= 4

YW= J"’z (o) + % b is on iN\'e,aUl‘

(Total for Question 14 is 6 marks)
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15 A circle has equation x2+3? =25

The point P lies on the circle.
The coordinates of P are (+/3, v/20)

The line L is tangent to the circle at point P.
The line L crosses the x-axis at the point A4.

Work out the area of triangle AOP.

20
ra. di ewk P = grodient oi
J ak ' tangent - - '/7_
1

\d:-t,,x-\'c At A y=0

C= o + & 0= -4x+5E
c: W5+ & 3% 5F
C-= %’5‘ ¥ > S¥S
gi-kx <32 pe(56,0)
p Area = '3 % SIS x§0
O/ﬁﬂk ) = \/1)& S \]—\0—0
S{5 = % xsx\0
= % xSo
1S e
(Total for Question 15 is 6 marks)
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