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1  Find the set of values of m for which the line with equation y = mx — 3 and the curve with equation
y = 2x% + 5 do not meet. [3]
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2

1  Find the set of values of m for which the line with equation y = mx + 1 and the curve with equation
y= 3x% + 2x + 4 intersect at two distinct points. [4]
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6 The equation of a curve is ¥ = 2x> + kx + k — 1, where k is a constant.

(@) Given that the line y = 2x + 3 is a tangent to the curve, find the value of £.
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(b) Express the equation of the curve in the form y = 2(x + a)? + b, where a and b are constants, and

hence state the coordinates of the vertex of the curve.

...z;. ....@, .........................................
- L\l !
- Z -~
................................................................ & ...........b......,...................................

.....................................................

......................................................................................................................................

.........................................................................................................................................

..........................................................................................................................................

..........................................................................................................................................

© UCLES 2020 9709/12/M/3720

www.pastpaperpenguin.com

(3]

................
................
................

..............

..............

[Turn over



5

4 A curve has equation v = 3x* — 4x + 4 and a straight line has equation y = mx + m — 1, where m is a
constant.

Find the set of values of m for which the curve and the line have two distinct points of intersection.
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7

6  The equation of a curve is y = (2k — 3)x*> — kx — (k — 2), where k is a constant. The line y=3x—-4isa
tangent to the curve.

Find the value of k. [5]
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6

4  Aline has equation y = 3x + k and a curve has equation y = x> + kx + 6, where k is a constant

Find the set of values of k for which the line and curve have two distinct points of intersection
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6 A line has equation y = 6x — ¢ and a curve has equation y = ¢x? + 2x — 3, where ¢ is a constant. The
q q y

line is a tangent to the curve at point P.

Find the possible values of ¢ and the corresponding coordinates of P.
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6

5  The line with equation y = kx — k, where £ is a positive constant, is a tangent to the curve with equation

2x

»

Find, in either order, the value of k and the coordinates of the point where the tangent meets the curve.

[5]
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5

3 The equation of a curve is y = 2x> + m(2x + 1), where m is a constant, and the equation of a line is
y=06x+4.

Show that, for all values of /n, the line intersects the curve at two distinct points. 5]
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7

6

Points A and B have coordinates (8, 3) and (p, g) respectively. The equation of the perpendicular
bisector of ABisy = —2x + 4.

Find the values of p and q.
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L

The equation of a curve is y = —‘2'—1%2362 —2kx+2 and the equation of a line is y = kx+p, where & and p

arc constants with 0 < k < 1.

(a) Itis given that one of the points of intersection of the curve and the line has coordinates (%, 3‘)

Find the values of £ and p, and find the coordinates of the other point of intersection. {71
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{(b) Itis given instead that the line and the curve do not intersect.

Find the set of possible values of p. 13]
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