Figure 2

The region R;, shown shaded in Figure 2, is defined by the inequalities
0<y<2 y<10-2x V< kx

where & is a constant.

The line x = a, where a is a constant, passes through the intersection of the lines y =2
and y = kx

. .2 :
Given that the area of R, 1s 77 square units,
(a) find

(1) the value of a

(11) the value of k

(b) Define the region R,, also shown shaded in Figure 2, using inequalities.
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S.

A plot of land OA4B is in the shape of a sector of a circle with centre O.
Given

* OA=0B=5km

» angle AOB = 1.2 radians

(a) find the perimeter of the plot of land.

Diagram NOT
accurately drawn

0 P B

Figure 2

A point P lies on OB such that the line AP divides the plot of land into two regions R,
and R, as shown in Figure 2.

Given that
areaof R, =3 x area of R,

(b) show that the area of R, = 3.75km’

(¢) Find the length of AP, giving your answer to the nearest 100 m.

The curve C, has equation
y=x(4-x%)

(a) Sketch the graph of C, showing the coordinates of any points of intersection with
the coordinate axes.

. A .
The curve C, has equation y = — where 4 is a constant.
x

(b) Show that the x coordinates of the points of intersection of C, and C, satisfy
the equation

x'—4x*+4=0

(c) Hence find the range of possible values of 4 for which C| meets C, at
4 distinct points.
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Figure 1 shows a sketch of part of the curves C, and C,
Given that C|

* has equation y = f(x) where f(x) is a quadratic function
+ cuts the x-axis at the origin and at x = 4

* has a minimum turning point at (2, —4.8)

(a) find f(x)

Given that C,

« has equation y = g(x) where g(x) is a cubic function

* cuts the x-axis at the origin and meets the x-axis at x =4
* passes through the point (6, 7.2)

(b) find g(x)

The curves C| and C, meet in the first quadrant at the point P, shown in Figure 1.

(c) Use algebra to find the coordinates of P.
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