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Figure 1

Figure 1 shows a sketch of a segment PORP of a circle with centre O and radius 5cm.
Given that

» angle POR is 0 radians

» (@ is increasing, from 0 to &, at a constant rate of 0.1 radians per second

« the area of the segment PORP is Acm’

(a) show that

where K is a constant to be found.

(2)
(b) Find, in cms ', the rate of increase of the area of the segment when ¢ = g

C))
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Figure 2

Figure 2 shows a sketch of the curve C with equation
33t + 2y —dxp+ 8 —11=0

The point P has coordinates (1, 2).

(a) Verify that P lies on C.

(1)
. ody
(b) Find ar in terms of x and y.
g )
The normal to €' at P crosses the x-axis at a point Q.
(c) Find the x coordinate of 0, giving your answer in the form @ + bIn2 where @ and b
are integers.

(3
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Figure 1
Figure 1 shows a sketch of part of the curve C with equation
2°—4xy+y' =13  y=0

The point P lies on C and has x coordinate 2
(a) Find the y coordinate of P.

@)

dv
(b) Find d—} in terms of xand y.
x

(%)

The tangent to C at P crosses the x-axis at the point Q.
aln2 +b
(c) Find the x coordinate of Q, giving your answer in the form 2+ d where a, b, ¢
and d are integers to be found. cins
(3)
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1. The curve C has equation
x¥=xy+6 x#0 y#0
Find an equation for the tangent to C at the point P (2, 3), giving your answer in the form

ax+ by + ¢=0 where a, band c are integers.

(6)
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11.
North

» FEast

Figure 4

Figure 4 shows a sketch of the closed curve with equation
(x + y)3 + l[]_y2 = 108x

(a) Show that
dy  108-3(x+y)
dx 20y + 3(x + y)‘I

(%)
The curve is used to model the shape of a cycle track with both x and y measured in km.
The points Pand Q represent points that are furthest north and furthest south of the
origin O, as shown in Figure 4.
Using the result given in part (a),
(b) find how far the point  is south of O. Give your answer to the nearest 100 m.
(4)
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6.

Figure 3

Figure 3 shows a sketch of the curve C with parametric equations

T
x=2cos2t y=4sint D:{rgg

The region R, shown shaded in Figure 3, is bounded by the curve, the x-axis and the y-axis.

(a) (i) Show, making your working clear, that the area of R = J'4 32sin®rcost dr
0

(ii) Hence find, by algebraic integration, the exact value of the area of R.

(6)
(b) Show that all points on C satisfy y = «ax+ b, where a and b are constants to
be found.
(3)
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The curve C has equation y= f(x) where f is the function
f(x) = Jax+ b 2 < x=2
and a and b are the constants found in part (b).

(c) State the range of f.
(1)
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1. The curve C has equation
2x — 4y2 + 3x2y= 4% + 8
The point P(3, 2) lies on C.

Find the equation of the normal to C at the point P, writing your answer in the form
ax + by+ ¢ =0 where a, band c are integers to be found.

(M)
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3¥ +8x —3x-6 C D
g(x) = =Ax+ B+ — +
x(x+3) x x+3

(a) Find the values of the constants A, B, C and D.

(5)
A curve has equation
y=g(x x>0
Using the answer to part (a),
(b) find g'(x).
(2)
(c) Hence, explain why g'(x) > 3 for all values of x in the domain of g.
(1)
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Figure 1

Figure 1 shows a sketch of the curve C with parametric equations

x=5+ 2tant y=8sec?t —— = t<

T
4

w N

(a) Use parametric differentiation to find the gradient of Cat x=3

@

The curve C has equation y = f(x), where f is a quadratic function.

(b) Find f(x) in the form a(x+ b)* + ¢, where a, b and c are constants to be found.

3

(c) Find the range of f.
(2)
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2. (a) Use the binomial expansion to expand

1
(4-5x)° |x|c:%

in ascending powers of x, up to and including the term in ¥* giving each coefficient as
a fully simplified fraction.

(4)
2+ kx
f {Y) = —— where k is a constant and |Xi < i
V4 - 5x 5
Given that the series expansion of f(x), in ascending powers of x, is
3 2 :
1+ Ex +mx + .. where m is a constant
(b) find the value of k,
(2)
(c) find the value of m.
(2)
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