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Question 1

The circle C has equation
Xy x4y +1=0
(a) Find
(1) the coordinates of the centre of C

(11) the exact radius of C

3)
The line with equation y = k, where & 1s a constant, cuts C at two distinct points.

(b) Find the range of values for &, giving your answer in set notation.

(3)
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Question 2
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Figure 4 shows a sketch of the circle C
» the point P (-1, k£ + 8) is the centre of C
+ the point O (3, k* — 2k) lies on C
* kis a positive constant
» the line { is the tangent to C at O
Given that the gradient of [ is -2
(a) show that

kK ~3k-10=0

4)

(b) Hence find an equation for C
4)
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Question 3

The circle C has equation
x2+y?—6x+10y+k =0
where k is a constant.

(a) Find the coordinates of the centre of C.
(2

Given that C does not cut or touch the x-axis,

(b) find the range of possible values for k.
3)
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Question 4

Figure 4
The line /; has equation y = %x +6

The line /, is perpendicular to / and passes through the point B(8,0), as shown in the
sketch in Figure 4.

(a) Show that an equation for line /, is

Sx+3y =40
3)
Given that
+ lines /, and I, intersect at the point C
+ line /, crosses the x-axis at the point 4
(b) find the exact area of triangle 4BC, giving your answer as a fully simplified
fraction in the form g
)
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Question 5
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Figure 3
Figure 3 shows the circle C with equation
2+ —10x—8y+32=0
and the line / with equation
2y+tx+6=0
(a) Find

(1) the coordinates of the centre of C,

(11) the radwus of C.

3)

(b) Find the shortest distance between C and /.

(3)
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Question 6
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Figure 4

Figure 4 shows a sketch of a circle C with centre N(7, 4)

: : 2 1 . 5
The line / with equation y = gx is a tangent to C at the point P.

Find
(a) the equation of line PN in the form y = mx + ¢, where m and ¢ are constants,

(2)
(b) an equation for C.

4)

. . . 1 . .

The line with equation y = Ex + k, where k is a non-zero constant, is also a tangent to C.
(c) Find the value of k.

3)
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Question 7
A curve has equation

y=2x —4x+5

Find the equation of the tangent to the curve at the point P(2, 13).
Write your answer in the form y = mx + ¢, where m and ¢ are integers to be found.

Solutions relying on calculator technology are not acceptable.

(3)
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Question 8

(i) Acircle C| has equation
X'+ +18x -2y +30=0

The line / is the tangent to C| at the point P(-5, 7).

Find an equation of / in the form ax + by + ¢ = 0, where @, b and ¢ are integers to

be found.
(3)

(1) A different circle C, has equation
Xy —8x+ 12y +k=0
where & is a constant.

Given that C, lies entirely in the 4th quadrant, find the range of possible values for 4.

4
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Question 9

The line /| has equation 2x + 4y —3 =0
The line /, has equation y = mx + 7, where m is a constant.
Given that /, and /, are perpendicular,

(a) find the value of m.

(2)
The lines /| and /, meet at the point 7.

(b) Find the x coordinate of P.
(2)
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Question 10

The curve C has equation

+1 xelR, x#0
where k is a constant.

(a) Sketch C stating the equation of the horizontal asymptote.

3
The line / has equation y = -2x + 5
(b) Show that the x coordinate of any point of intersection of / with C' is given by a
solution of the equation
2x' —dx+ k=0
(2)
(c) Hence find the exact values of k for which / is a tangent to C.
(3
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Question 11

A circle C has equation
X+ —4x+8y-8=0
(a) Find
(i) the coordinates of the centre of C,

(i1) the exact radius of C.
(3

The straight line with equation x = k, where k& is a constant, is a tangent to C.

(b) Find the possible values for k.
(2)
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Question 12
The line /| has equation 4y — 3x = 10
The line /, passes through the points (5, —1) and (-1, 8).

Determine, giving full reasons for your answer, whether lines /| and /, are parallel,
perpendicular or neither.
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Question 13
The circle C has equation

XAy —6x+ 10y +9=0
(a) Find
(1) the coordinates of the centre of C

(11) the radius of C

The line with equation v = kx, where £ is a constant, cuts C at two distinct points.

(b) Find the range of values for £.
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