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7  The equation of a curve is x> + y? + 3x? + 3y = 4.
dy 3x% + 6x
Show that — = ———. 3
(a) Show that -~ 2+ 3 [3]
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(b) Hence find the coordinates of the points on the curve at which the tangent is parallel to the x-axis.

[5]
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7  The equation of a curve is x> + 3x’y — y* = 3.
dy x%+2xy
(a) Show that a = )}27 (4]
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(b) Find the coordinates of the points on the curve where the tangent is parallel to the x-axis. [5]
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7  The equation of a curve is In(x + y) = x — 2y.
dy x+y—1
Show that — = ————. 4
(@) Show that 0 = 5y + 1 4]
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(b) Find the coordinates of the point on the curve where the tangent is parallel to the x-axis. [3]
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7  The equation of a curve is x> + 3xy? —y* = 5.
dy x*+)y°
a) Show that — = ————. 4
(a) e [4]
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(b) Find the coordinates of the points on the curve where the tangent is parallel to the y-axis. [5]
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6  The equation of a curve is Zy2 +3xy+x = x%.
dy 2x—3y—1
(a) Show that dr - W [4]
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(b) Hence show that the curve does not have a tangent that is parallel to the x-axis. [3]
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5  The equation of a curve is x>y — ay® = 4a’, where a is a non-zero constant.
d 2x
(a) Show that = = ——> [4]
dx  2ay-x
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(b) Hence find the coordinates of the points where the tangent to the curve is parallel to the y-axis.

(4]
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9  The equation of a curve is ye* — y?e* = 2.
dy _ 2ye*-y’
(a) Show that a = W [4]
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(b) Find the exact coordinates of the point on the curve where the tangent is parallel to the y-axis.

[4]
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The equation of a curve is In(x+y) = 3x2y.

Find the gradient of the curve at the point (1, 0). [4]
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The equation of a curve is xy” +In (x+ 2y> =1.

Find the gradient of the curve at the point where x = 0. [5]
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7  The equation of a curve is 3x? + 4xy + 3y* = 5.
dy 3x+2y
Show that — = — . 4
(@) Showthat & = =5 3y 4]
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(b) Hence find the exact coordinates of the two points on the curve at which the tangent is parallel
toy+2x=0. [5]
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4  The equation of a curve is ye™* +y%e” = 6.
Find the gradient of the curve at the point where y = 1. [6]
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8  The equation of a curve is x> + y> + 2xy + 8 = 0.
dy .
(a) Express P in terms of x and y. [4]
© UCLES 2022 9709/31/M/3/22

www.pastpaperpenguin.com



15

The tangent to the curve at the point where x = 0 and the tangent at the point where y = 0 intersect at
the acute angle «.

(b) Find the exact value of tan . [5]
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