Differentiation — 2020 A2

1. Nov/2020/Paper_9709/31/No.3

The parametric equations of a curve are
x=3-cos20, y=20+sin20,

for 0 < 9<%7|:.

d
Show that ay = cot 6. (5]
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The diagram shows the curve y = (2 —x)e 2', and its minimum point M.
(a) Find the exact coordinates of M. 5]
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The diagram shows the curve with parametric equations
x=tan6, y= cos’ @,

1 1
for —5T < 0 < 7.

(a) Show that the gradient of the curve at the point with parameter 6 is —2 @053 6.

L/

The gradient of the curve has its maximum value WQ

(b) Find the exact value of the x- coordmat@
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The curve with equation y = ezx(sinx + 3 cosx) has a stationary point in the interval 0 < x < 7.

(a) Find the x-coordinate of this point, giving your answer correct to 2 decimal places.

(b) Determine whether the stationary point is a maximum or a minimum.
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5. June/2020/Paper_9709/32/No.4

A curve has equation y = cos x sin 2x.

Find the x-coordinate of the stationary point in the interval 0 < x < %n, giving your answer correct to
3 significant figures. [6]
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The diagram shows the curve y = for x = 0, and its maximum point M.

X
1 +3x%

(a) Find the x-coordinate of M, giving your answer correct to 3 decimal places. [4]
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(b) Using the substitution u = V322, find by integration the }a of the shaded region bounded
by the curve, the x-axis and the line x = 1. [3]
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7. June/2020/Paper_9709/33/No.4
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The equation of a curve is y = xtan_l(jx).

(a) Find j% [3]

(b) The tangent to the curve at the point where x = 2 meets the y-axis at the point with coordinates
(0. p).

Find p. éqe [3]
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8. March/2020/Paper_9709/32/No.7
The equation of a curve is X4 ?m:y:z - y3 =35.

dy X2+ y:Z
a) Show that — = . 4
() AT v [4]
(b) Find the coordinates of the points on the curve where the tangent is parallel to the y-axis.  [3]
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