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1 A curveissuch that 3—3(/ = 2x% — 5. Given that the point (3, 8) lies on the curve, find the equation of

the curve. [4]

2  Findthegradient of the curvey = Z 7 at the point where x = 3. [4]
3 (i) Show that the equation sin 6 + cos6 = 2(sih 6 — cos ) can be expressed astan 6 = 3. [2]
(ii) Hence solve the equation sin 6 + cosO = 2(sin6 — cos ), for 0° < 6 < 360°. [2]
4 (i) Find thefirst 3 termsin the expansion of (2 — x)® in ascending powers of x. [3]
(i) Find the value of k for which there is no term in x? in the expansion of (1 + kx)(2 - x)°. [2]
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The diagram shows a rhombus ABCD. The points B and D have coordinates (2, 10) and (6, 2)
respectively, and A lieson the x-axis. The mid-point of BD is M. Find, by calculation, the coordinates
of each of M, A and C. [6]

6 A geometric progression has 6 terms. Thefirst termis192 and the common ratiois 1.5. An arithmetic
progression has 21 terms and common difference 1.5. Given that the sum of all the terms in the
geometric progression is equal to the sum of al the termsin the arithmetic progression, find the first
term and the last term of the arithmetic progression. [6]
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7 Afunctionfisdefinedby f : X+ 3-2sinx, for 0° < x < 360°.
(i) Findtherange of f. [2]
(ii) Sketch the graph of y = f(X). [2]

A functiongisdefined by g : X +— 3—-2sinx, for 0° < x < A°, where A is a constant.

(iii) State thelargest value of A for which g has an inverse. [1]
(iv) When A has this value, obtain an expression, in terms of x, for g‘l(x). [2]
8
B
2.4 rad
4
A 9 cm 0 D C

In the diagram, ABC is a semicircle, centre O and radius 9cm. The line BD is perpendicular to the
diameter AC and angle AOB = 2.4 radians.

(i) Show that BD = 6.08cm, correct to 3 significant figures. [2]
(i) Find the perimeter of the shaded region. [3]
(iii) Find the area of the shaded region. [3]

: 4
9 Acurvehasequationy = —

VX
(i) The normal to the curve at the point (4, 2) meets the x-axis at P and the y-axis at Q. Find the
length of PQ, correct to 3 significant figures. [6]

(i) Find the area of the region enclosed by the curve, the x-axisand thelinesx=1andx=4. [4]
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The equation of acurveisy = x* — 3x + 4.

(i) Show that the whole of the curve lies above the x-axis. [3]

(i) Find the set of values of x for which x? — 3x + 4 is a decreasing function of x. [1]

The equation of alineisy + 2x = k, where k is a constant.

(iii) Inthecasewherek = 6, find the coordinates of the points of intersection of the line and the curve.

[3]
(iv) Find thevalue of k for which the line is atangent to the curve. [3]
Relative to an origin O, the position vectors of the points A and B are given by
OR=2i+3 -k ad OB=4i-3+2k.
(i) Useascalar product to find angle AOB, correct to the nearest degree. [4]
(ii) Find the unit vector in the direction of AB. [3]

(iii) The point C is such that oC = 6j + pk, where p is a constant. Given that the lengths of AB and
AC are equal, find the possible values of p. [4]
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