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1  Theequation of acurveis y=2x*+kx+6—k, where kisa constant.
() Find the range of values of & for which the curve lies completely above the x-axis. [4]

(ii) In the case where k£ = 2, find the values of m for which the line y = mx — 4 is a tangent to the
curve. [4]

2 The function fis given by f:x — a tan bx, where a and b are positive integers and — % sx< 12[' .

(i) Given that f(x) =0 when x= % , find the smallest possible value of . [1]
(i) Using the value of b found in part (i) and given that the gradient of the graph of y = f(x) is 12 at
the point where x = % , find the value of a. [3]

(iii) Sketch the graph of y = f(x). | o [3]

3  The expression 263 + ax + b, where a and b are constants, has a factor of x+2 and leaves a remainder
of 35 when divided by x — 3.

(i) Find the value of @ and of b. - [4]

(i) Using the values of a and b found in part (i), solve the equation 2x3 + ax + 5 =0, expressing
*x.d

non-integer roots in the form CT , where ¢ and d are integers. [4]

4  The roots of the quadratic equation 2x% +4x+5=0 are a and .

24 p2

() Showthat © 18~ __2 [4]
af 5

(ii) Given that the roots of x2+ax+5=0 are 2+2 and B + 2, find the value of a and of b where

a and b are constants. B @ [4]

5 (a) Solve the equation log:x =4 + log,.x. [3]

(b) The curve y =ax", where a and » are constants, passes through the points (2, 40), (3, 135) and
(4, k). Find the values of n, a and k. [5]
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A garden is being designed to include a semicircular pond and a lawn. The radius of the pond is » m and
the length of the lawn, which is in the shape of a rectangle with the semicircle removed, is / m, as shown
in the diagram above.
(i) Given that the area of the lawn is 400 m?, express / in terms of 7. [2]
(ii) Given that the perimeter of the lawn is P m, show that P = (32_7T + 2>r + igg . [2]
(iii) Given that r and / can vary, find the value of r for which P has a stationary value and determine
whether this value of P is a maximum or a minimum. ' [5]
7
The diagram shows two intersecting circles, C, and C,, with centres P and Q) respectively. The point R
lies on both circles and the line PR is a tangent to C,. A line L passes through Q. The point £ lies on C,.
The line PE is perpendicular to L and intersects C, at 4, C; at Band L at D.
(i) By considering triangles Q4D and QED show that AD = ED. [4]
(i) Show that PD?—AD2= P4 x PE. ; [3]
(iii) Hence show that PD?—AD?= PB2. 2]
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. ' 8x2+3x+1 - .
8 (i) Express 222" " in partial fractions. 5
) b x(2x+ 1) P -
. 8x2 + 3x + | |
it) Hence find | —=— dx.
(i) e fin J rt 1) [5]
9
v x:43_7z

e
The diagram shows part of the curve y = 3sin —)29 . The line x= 437_[ meets the curve at P and the x-axis
at Q. The tangent to the curve at P meets the x-axis at R. Find
(i) the length of OR, [6]
(ii) the area of the shaded region. [5]

10  Without using a calculator
(i) find the exact value of cosl5° — cos75°, [3]
(ii) find the exact value of cos15° + cos75°, [2]

iii) show that cos?15° — cos275° =J32_, 2]
(iv) state the acute angle € such that sin 8 = cos75°, [1]
(v) use the results of parts (iii) and (iv) to find the exact value of cos?15°. [3]
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11 Acircle, centre C, has a diameter AB where A4 is the point (1, 1) and B is the point (7, 9).

(i) - Find the coofdinates of C and the radius of the circle. ' [4]
(i) Find the equation of the circle. [2]
(iii) Show that the equation of the tangent to the circle at Bis 4y + 3x = 57. [31

The lowest point on the circle is D.
(iv) Explain why D lies on the x-axis. [1]

(v) Find the coordinates of the point at which the tangents to the circle at B and D intersect. [1]
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