Differentiation C4 Questions

1.
The curve C has parametric equations

x = a  sec t ,  y = b tan t,  0 < t < [image: image1.wmf]2
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where a and b are positive constants.

(a)
Prove that [image: image2.wmf]x

y

d

d

 = [image: image3.wmf]a

b

 cosec t.

(b)
Find the equation in the form y = px + q of the tangent to C at the point where t = [image: image4.wmf]4

p

.

2.
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The diagram above shows the curve with equation y = [image: image6.wmf]2
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x

e2x.

Find the x-coordinate of M, the maximum point of the curve.

3.
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The curve C with equation y = 2ex + 5 meets the y-axis at the point M, as shown in the diagram above.

(a)
Find the equation of the normal to C at M in the form ax + by = c, where a, b and c are integers.

This normal to C at M crosses the x-axis at the point N(n, 0).

(b)
Show that n = 14. 

4.
The curve C has equation 5x2 + 2xy – 3y2 + 3 = 0. The point P on the curve C has coordinates (1, 2).

(a)
Find the gradient of the curve at P.

(b)
Find the equation of the normal to the curve C at P, in the form y = ax + b, where a and b are constants.

5.
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The curve C has parametric equations

x = [image: image9.wmf]t

+
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,  y = [image: image10.wmf]t
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,   t < 1.

(a)
Find an equation for the tangent to C at the point where t = [image: image11.wmf]2
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.

(b)
Show that C satisfies the cartesian equation y = [image: image12.wmf]1
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6.
A drop of oil is modelled as a circle of radius r. At time t
r = 4(1 – e–t),      t > 0,


where  is a positive constant.

(a)
Show that the area A of the circle satisfies
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 = 32 (e–t – e–2t).


In an alternative model of the drop of oil its area A at time t satisfies
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Given that the area of the drop is 1 at t = 1,

(b)
find an expression for A in terms of t for this alternative model.

(c)
Show that, in the alternative model, the value of A cannot exceed 4.

7.
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The diagram shows a sketch of part of the curve C with parametric equations

x = t2 + 1,      y = 3(1 + t).


The normal to C at the point P(5, 9) cuts the x-axis at the point Q, as shown in the diagram.

Find the x-coordinate of Q.

