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1  Solve the equation 3sin’>6 — 2cos @ — 3 = 0, for 0° < 6 < 180°. (4]
2
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In the diagram, OAB and OCD are radii of a circle, centre O and radius 16 cm. Angle AOC = o radians.
AC and BD are arcs of circles, centre O and radii 10 cm and 16 cm respectively.

(i) In the case where o = 0.8, find the area of the shaded region. [2]
(ii) Find the value of « for which the perimeter of the shaded region is 28.9 cm. [3]
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In the diagram, ABED is a trapezium with right angles at £ and D, and CED is a straight line. The
lengths of AB and BC are 2d and (2+/3)d respectively, and angles BAD and CBE are 30° and 60°

respectively.
(i) Find the length of CD in terms of d. [2]
.. _1f 2

(ii) Show that angle CAD = tan (%) [3]
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4  Relative to an origin O, the position vectors of points P and Q are given by

-2 2
— —
0P=( 3) and Q:(l),
1 q

where g is a constant.

(i) In the case where g = 3, use a scalar product to show that cos POQ = % [3]
(ii) Find the values of g for which the length of PQ is 6 units. [4]
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The diagram shows the cross-section of a hollow cone and a circular cylinder. The cone has radius
6 cm and height 12 cm, and the cylinder has radius r cm and height 2 cm. The cylinder just fits inside
the cone with all of its upper edge touching the surface of the cone.

(i) Express A in terms of r and hence show that the volume, Vem?, of the cylinder is given by

V =121 =217, [3]
(ii) Given that r varies, find the stationary value of V. [4]
6 A small trading company made a profit of $250000 in the year 2000. The company considered two

different plans, plan A and plan B, for increasing its profits.

Under plan A, the annual profit would increase each year by 5% of its value in the preceding year.
Find, for plan A,

(i) the profit for the year 2008, [3]
(ii) the total profit for the 10 years 2000 to 2009 inclusive. [2]

Under plan B, the annual profit would increase each year by a constant amount $D.

(iii) Find the value of D for which the total profit for the 10 years 2000 to 2009 inclusive would be
the same for both plans. [3]
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Three points have coordinates A (2, 6), B (8, 10) and C (6, 0). The perpendicular bisector of AB
meets the line BC at D. Find

(i) the equation of the perpendicular bisector of AB in the form ax + by = ¢, [4]

(ii) the coordinates of D. (4]

A function f is defined by f : x — (2x — 3)3 -8, for2 <x<4.
(i) Find an expression, in terms of x, for f ’(x) and show that f is an increasing function. [4]

(ii) Find an expression, in terms of x, for 1 (x) and find the domain of £ [4]

The equation of a curve is xy = 12 and the equation of a line [ is 2x + y = k, where k is a constant.
(i) In the case where k = 11, find the coordinates of the points of intersection of / and the curve. [3]
(ii) Find the set of values of k for which / does not intersect the curve. [4]

(iii) In the case where k = 10, one of the points of intersection is P (2, 6). Find the angle, in degrees

correct to 1 decimal place, between [ and the tangent to the curve at P. [4]
A curve is such that ay = —. and (1, 4) is a point on the curve.
X
(i) Find the equation of the curve. [4]
(ii) A line with gradient —% is a normal to the curve. Find the equation of this normal, giving your
answer in the form ax + by = c. [4]

(iii) Find the area of the region enclosed by the curve, the x-axis and the linesx =1 and x =2. [4]
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