6  The parametric equations of a curve are
X =4+3, y=Int,

for t > 0.

d
(a) Obtain a simplified expression for ay in terms of ¢. [3]

(b) Hence find the exact coordinates of the point on the curve at which the gradient of the normal
is =2. [3]
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3  The parametric equations of a curve are
x=3-cos20, y=260+sin26,

for 0 < 6 < ix.

d
Show that ay =cot 6. [5]
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4  The parametric equations of a curve are
1
x=1-cos6, Y = cos 6 — 7 cos 26.
dy 201
Show that el —2sin”(56). [5]
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4  The parametric equations of a curve are
x =2f—tant, y = In(sin 2¢),

for0<t<%n.

d
Show that ay = cott. [5]
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4  The parametric equations of a curve are

cos 6
= — =6+2 0.
YT sing’ Y Tocos
d
Show that = = (2 — sin 6)2, [5]
dx
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2 The parametric equations of a curve are
2
x = (Int)?, y=e",
fort > 0.
Find the gradient of the curve at the point where 7 = e, simplifying your answer. [4]
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3  The parametric equations of a curve are
x=1t+In(t+2), y=(t-1)e?,
where t > 2.
dy . . e
(a) Express P in terms of 7, simplifying your answer. [5]
(b) Find the exact y-coordinate of the stationary point of the curve. [2]
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: : 1 1
6  The parametric equations of a curve are x = o5t y=Intant, where 0 <7 < 7m.
cos

dy cost
(a) Show that ool (5]
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(b) Find the equation of the tangent to the curve at the point where y = 0. [3]
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5  The parametric equations of a curve are

d
(a) Show that ay — e, [3]

© UCLES 2023 9709/32/F/M/23

www.pastpaperpenguin.com



7

1
(b) Hence show that the normal to the curve, where t = —1, passes through the point (O, 3-— )
e
[3]
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6  The parametric equations of a curve are
In(2 + 31) !
x=In , = .
Y
(a) Show that the gradient of the curve is always positive. [5]
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(b) Find the equation of the tangent to the curve at the point where it intersects the y-axis. [3]
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5
y
A
P
» X
o
The diagram shows the curve with parametric equations
x=tanf, y= cos?,
1 1
for —3n < 6 < 57
(a) Show that the gradient of the curve at the point with parameter 6 is —2 sin 6 cos> 6. [3]
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9
The gradient of the curve has its maximum value at the point P.

(b) Find the exact value of the x-coordinate of P. (4]
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