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f(x) =x — 19x — 30.

(a) Show that (x + 2) is a factor of f(x).
(2)

(C))

(b) Factorise f(x) completely.

Figure 1

6.5 cm

@I

Figure 1 shows the sector AOB of a circle, with centre O and radius 6.5 cm, and
ZAOB = 0.8 radians.

(a) Calculate, in cm?, the area of the sector AOB.

(2)
(b) Show that the length of the chord 4B is 5.06 cm, to 3 significant figures.

3)
The segment R, shaded in Fig. 1, is enclosed by the arc 4B and the straight line 4B.
(¢) Calculate, in cm, the perimeter of R.

(2)
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The first three terms of an arithmetic series are p, 5p — 8, and 3p + 8 respectively.

(a) Show that p = 4.

(2)
(b) Find the value of the 40th term of this series.

3)
(c¢) Prove that the sum of the first n terms of the series is a perfect square.

3)

f(x) = x> — kx + 9, where k is a constant.

(a) Find the set of values of & for which the equation f(x) = 0 has no real solutions.

C)
Given that k=4,
(b) express f(x) in the form (x — p)2 + g, where p and ¢ are constants to be found,

3)
(¢) write down the minimum value of f(x) and the value of x for which this occurs.

(2)
The curve C with equation y = f(x) is such that

Y = 3\x + 2, x>0.
dx \ x

(a) Show that, when x = 8, the exact value of % is 9\2.

3)
The curve C passes through the point (4, 30).
(b) Using integration, find f(x).

(6)
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Figure 2

v

Figure 2 shows the curve with equation y* = 4(x — 2) and the line with equation 2x — 3y = 12.
The curve crosses the x-axis at the point 4, and the line intersects the curve at the points P and Q.

(a) Write down the coordinates of 4.

1)
(b) Find, using algebra, the coordinates of P and Q.

(6)
(¢) Show that ZPAQ is a right angle.

“4)
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Figure 3

Figure 3 shows part of the curve C with equation
y=3x—1x.
The curve C touches the x-axis at the origin and passes through the point A(p, 0).

(a) Show that p = 6.

(b) Find an equation of the tangent to C at A.

The curve C has a maximum at the point P.

(¢) Find the x-coordinate of P.

The shaded region R, in Fig. 3, is bounded by C and the x-axis.

(d) Find the area of R.

(0))

(C))

2

(C))
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Find all the values of @ in the interval 0 < < 360° for which

(a) cos(@ —10°)=cos 15°,

3)
(b) tan260=04,

)
(c¢) 2sin ftan 6=3.

(6)

END
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