8. A curve C with equation y = f(x) passes through the point R(4, 13).

Given that
f'(x)=2(x-3)3x+2)

(a) use integration to find f(x), giving your answer in simplest form.

(b) Given that f(x) can be written in the form

(x=3Y(px +q)

find the value of the constant p and the value of the constant g.

(c) Sketch the graph of y = f(2x), showing the coordinates of any points where the
curve touches or crosses the coordinate axes.

y=A2x
y=12-+x

A 4

Figure 4

In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Figure 4 shows a sketch of

* the graph C, with equation y = V2x

¢ the graph C, with equation y =12 - Jx

(a) Describe fully the single transformation that would transform
(i) the graph with equation y = Jx onto C |
(11) the graph with equation y = —Jx onto G,
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The graphs C, and C, meet at the point P, as shown in Figure 4.

(b) (1) Show that the x coordinate of P is a solution of

J§=12(J5—1)

(11) Hence find, in simplest form, the exact coordinates of P.

(6)
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Figure 2
Figure 2 shows part of the graph of the trigonometric function with equation y = f(x),
where x is measured in degrees.
(a) Write down an expression for f(x).
(2)

(b) State the number of solutions of the equation
(1) f(x) =2 in the interval —720° < x < 720°

(i1) f(x) =-3 in the interval —720° < x < 720°
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8.

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.

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

' —4x’+4=0

(c) Hence find the range of possible values of A for which C, meets C, at
4 distinct points.
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Figure 5

Figure 5 shows a sketch of part of the curve C with equation y = sin(%), where x is

measured in radians. The point M shown in Figure 5 is a minimum point on C.

(a) State the period of C.

(b) State the coordinates of M.

(1)

(1)

The smallest positive solution of the equation sm[ﬁ) = k, where k is a constant, is a.

Find, in terms of a,
. . . . x .
(c) (1) the negative solution of the equation Sm(ﬁ) = k that is closest to zero,

(1) the smallest positive solution of the equation cos(%) = k.

8. A curve C with equation y = f(x) passes through the point R(4, 13).

Given that
f'(x)=2(x-3)3x+2)

(a) use integration to find f(x), giving your answer in simplest form.

(b) Given that f(x) can be written in the form

(x = 3)(px +q)

find the value of the constant p and the value of the constant g.

(¢) Sketch the graph of y = f(2x), showing the coordinates of any points where the
curve touches or crosses the coordinate axes.
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9.

2.

The curve C| has equation y = f(x).

Given that

» f(x) is a quadratic expression

* C, has a maximum turning point at (2, 20)
» C, passes through the origin

(a) sketch a graph of C| showing the coordinates of any points where C| cuts the
coordinate axes,

2)

(b) find an expression for f(x).

3)
The curve C, has equation y = a(x"—4)
Curve C, and C, meet at the origin, and at the points P and O
Given that the x coordinate of the point P is negative,
(c) using algebra and showing all stages of your working, find the coordinates of P

(C)

Leave

blank
In the triangle ABC,

e AB=2lcm

* BC=13cm

e angle BAC =25°
* angle ACB=x°

(a) Use the sine rule to find the value of sinx®, giving your answer to 4 decimal places.

2
Given also that AB is the longest side of the triangle,

(b) find the value of x, giving your answer to 2 decimal places.
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