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1  The function f is such that fx) = 5 - 2x* and(3, 5) is a point on the curvg = f(x). Find f(x). [3]

2
A
O 26 rad X Y
r
B
In the diagramAYB is a semicircle withAB as diameter an@AXB is a sector of a circle with centre
O and radiug. Angle AOB = 20 radians. Find an expression, in termg @nd6, for the area of the
shaded region. [4]
3 (i) Find the coefficients af? andx® in the expansion of2 — x)°. [3]
(ii) Find the coefficient ok® in the expansion of3x + 1)(2 — x)°. [2]

4  \Variablesu, x andy are such thatl = 2x(y — X) andx + 3y = 12. Expresal in terms ofx and hence
find the stationary value af. [5]

sing—-cosf tanf-1
i) P he i ity = :
5 (i) Prove the identity i :

[1]

(i) Hence solve the e uationn 9 — €00 _ tané
U e +cose ~ 6

, for 0° < 6 < 180°. (4]

6 A tourist attraction in a city centre is a big vertical whealwhich passengers can ride. The wheel
turns in such a way that the heighlitm, of a passenger above the ground is given by the formula
h = 60(1 — coskt). In this formula,k is a constant is the time in minutes that has elapsed since the
passenger started the ride at ground levelkingl measured in radians.
() Find the greatest height of the passenger above the ground. [1]
One complete revolution of the wheel takes 30 minutes.

(i) Show thak = x. [2]

(iii) Find the time for which the passenger is above a height of 90 m. [3]
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7 The pointC lies on the perpendicular bisector of the line joining théenmA (4, 6) andB (10, 2.
C also lies on the line parallel tAB through(3, 11).

(i) Find the equation of the perpendicular bisectoABt [4]
(ii) Calculate the coordinates 6f [3]

8 (&) The first, second and last terms in an arithmetic progresmierb6, 53 and-22 respectively.
Find the sum of all the terms in the progression. [4]

(b) The first, second and third terms of a geometric progressmgkar 6, 2k andk + 2 respectively,
wherek is a positive constant.

(i) Find the value ok. [3]

(i) Find the sum to infinity of the progression. [2]

9 Relative to an origirD, the position vectors of poin#s andB are given by
OA=2i+4)+4k and OB=3i+] +4k.
(i) Use a vector method to find angkOB. [4]
. . —_—> —_—>
The pointC is such thalAB = BC.

(i) Find the unit vector in the direction ﬁ [4]

(iii) Show that triangl®AC is isosceles. [1]

10 The equation of a curve = 1

(i) Find, showing all necessary working, the volume obtaine@mwthe region bounded by the
curve, thex-axis and the lineg = 1 andx = 2 is rotated through 36Gabout thex-axis. [4]

(i) Giventhatthe line 2= X+ cis a normal to the curve, find the possible values of the cansta
[6]
11 The function f is defined by fx — 2x% — 6x + 5 for x € R.

(i) Find the set of values qf for which the equation(k) = p has no real roots. [3]
The function g is defined by gx+— 2x* — 6x + 5 for 0< X < 4.

(ii) Express ¢x) in the forma(x + b)? + ¢, wherea, b andc are constants. [3]
(iti) Find the range of g. [2]
The function h is defined by hx+— 2x*> — 6x + 5 for k < x < 4, wherek is a constant.
(iv) State the smallest value kffor which h has an inverse. [1]

(v) For this value ok, find an expression forfi(x). [3]
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