Higher Mathematics

Topic 11 - The Circle

Outcome 1 - 2 points of contact

Bronze example

Examples...

Find the coordinates of the points of
intersection of the line y = 3x+ 4 and

the circle x* +y® - 10x - 8y - 184z 0.

x* +(3x+4)*-10x-8(3x+4)-184=0

X% +9x*+24x +16 - 10x- 24x - 32-184=0
10x* - 10x - 200= 0

10(x2-x-20)=0

1.5ubin
wherever
there is a'y

10(x-5)(x+4)=0
x=5 x=-4

2. Multiply out
and gather
like terms
y=15+4=19

3. Factorise

y=-12+4=-8 4. Solve

(-4,-8) (5,19)

6. Write coords

5. Sub in
to gety

Outcome 2 - 1 point of contact

Silver example

Exqmple's“' Show that the line

y = x - 1is a tangent to the circle
x* +y? - Bx+ 6y +7=0and find
the coordinates of the point of contact.

x*+(x-1)*-8x+6(x-1)+7=0
x*+x? -2x+1-8Bx+6x-6+7=0
2x*-4x+2:=0 1.5ub in
. wherever
2(x*-2x+1)=0 thereis ay
2(x -1)(x -1)=0 2. Multiply out
and gather
x=1 like terms

Since only one point of
contact, line is tangent.

3. Factorise
4. Solve
y=1-1=0

(1,0)

. Statement

6.5ub into get y

Bronze questions

Calculate the points of intersection between
the following circles and straight lines...
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x* +y*+7x+4y-15=0andy=2x-5
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+4x-4y-41=0andy=x-3

-2x+10y-72=0andy=x-6

+6x+8y-235=0and x=9-2y

-38x-6y+30=0and4x-y=5

Silver questions

Show that the following lines are tangents to
the circles below and find the points of contact..
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x* +y®-14x-8y+55=0and y=3x-7

x* +y?-122x+40y +71=0andy=7x +3

(x-6)"+(y+1)* =152 and y= 2x - 15

x* +y®+5x-10y+30=0andx=5-2y

x* +y®-4x-6y+11=0andy-x+1=0

Outcome 3 - No points of contact

Gold example

" Show that the line
y = 2x - 1 does not i ct the circle
with equation x? x-y+8=0.

x* +(2x-1)*+2x-(2x-1)+8=0
x2+4x?-4x +1+2x-2x+1+8:=0
1.Subin

wherever
there is a'y

5x*-4x+10=0

**This quadratic does

NOT factorise!™*
actorise 2. Multiply out

and gather
b? -4ac=16 - 4(50) like terms
=16-200=-184 3 p2. 4ac

Since b? - 4ac< 0, a=5

there are no real roots, b=-4

therefore the line does c=10

not intersect the circle.
4. THREE part

statement!

11-3 - Points of Intersection 4

Gold questions

Show that the following lines do NOT
intersect these circles..
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n o 4

(x-6)*+(y-3)*=4andy=2x+5
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| points
of contact

x* +y* +10x-10y+36=0andy = x + 4

x* +y?-bx+4y+6=0andy=3x-2

x*+y*+2x-6y+9:=0andy=2-x

x* +y®-6x+2y-19-0andy-x=4

2 points

of contact

|/ 1 point
J " of contact
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Higher Mathematics

Bronze Answers

<

(-1,-7),(2,-1)
(-2,-5),(5,2)
(-6,-12),(8,2)
(-11,10), (13, -2)

(1,-1),(5,15)

Silver Answers

P

(4,5)
(-2,-11)
(4,-7)
(-3,4)

(3.2)

Gold Answers

P

in &

b%- 4ac=-32

b?- 4ac = -44

b%- 4ac=-704

b%- 4ac= -8

b?-4ac=-24

11-3 - Points of Intersection 4
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