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Figure 4

Figure 4 shows a sketch of the curve C with parametric equations
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d
(a) Find ay in terms of ¢

3)
(b) Find an equation for the tangent to C at the point where 7= %
Give your answer in the form y = mx + ¢, where m and ¢ are constants.
(C))
(c) Show that all points on C satisfy the equation
_Ax® + B\3x* -3
# 4 — 3x”
where 4 and B are constants to be found.
(3)
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Figure 2

Figure 2 shows a sketch of part of the curve C with parametric equations

1
x =3 =f—- t>:07
t ¥ t

The curve C intersects the x-axis at the point Q.

(a) Find the x coordinate of Q.

The line / is the normal to C at the point P as shown in Figure 2.
Given that r=2 at P

(b) write down the coordinates of P

(c) Using calculus, show that an equation of / is

3x +85y~ 15

The region, R, shown shaded in Figure 2 is bounded by the curve C, the line / and the
X-axis.

(d) Using algebraic integration, find the exact volume of the solid of revolution formed
when the region R is rotated through 27 radians about the x-axis.

(1)

(1)

(&)

)
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4

f(x) = (8 - 3x)° 0<x<§

(a) Show that the binomial expansion of f(x) in ascending powers of x up to and
including the term in x° is

x2
A—8x+7+Bx3+...

where 4 and B are constants to be found.

(C))
(b) Use proof by contradiction to prove that the curve with equation
15 ;5
=8+8x—-—x
£ 2
does not intersect the curve with equation
2
y=A—8x+x—+Bx3 0<x<§
2 3
where 4 and B are the constants found in part (a).
(Solutions relying on calculator technology are not acceptable.)
4
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Figure 2

Figure 2 shows a sketch of the curve C with equation

y - x* + x5k

where £k is a positive constant greater than |
. dy .
(a) Find — in terms of x and y.
dx
(5
The point P lies on C.

Given that the normal to C at P has equation y = x, as shown in Figure 2,

(b) find the value of .
(3)
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Figure 2

In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

Figure 2 shows a sketch of the curve C with parametric equations

. ¥ T
x=20c082t y=sin’t —2<1<3

where 7 is a parameter.

The point P lies on C where ¢= %

The line /, shown in Figure 2, is the tangent to C at P.

(a) Use parametric differentiation to show that
. dy . .
(1) e ksint where k is a constant to be found

(1) an equation for/is 3x+ 16y—-5=0

The line / intersects the curve C again at the point Q.

(b) Using algebra and showing detailed reasoning, find the exact coordinates of Q.

Given that y=0 at x=35 solve the differential equation

dy —y2
8y— = xe 7 >0 x=5
Y 4 v

giving your answer in the form y” = f(x)

(6)

(6)
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