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1 The acute angl® radians is such that tan= k, wherek is a positive constant. Express, in term&kpf

(i) tan(m - Xx), [1]
(i) tan(3z - x), [1]
(iii) sinx. [2]
3 5
2 (i) Find the first 3 terms in the expansion @x— )—() in descending powers of [3]
y : . : _ 2 3\°
(i) Hence find the coefficient ofin the expansion of 1 + 2 2X — <) [2]

3  The ninth term of an arithmetic progression is 22 and the sttimecfirst 4 terms is 49.
() Find the first term of the progression and the common diffegen [4]

Thenth term of the progression is 46.

(i) Find the value oh. [2]
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The diagram shows the curye= 6x — x? and the liney = 5. Find the area of the shaded region. [6]

5  The function f is such that(k) = 2 sirffx— 3cogx for 0 < X< 7.

(i) Express {x) in the forma+ bcogx, stating the values af andb. [2]
(ii) State the greatest and least values(gf.f [2]
(iii) Solve the equation(k) + 1 = 0. [3]
6 Acurveissuch tha{g%(/ — 3% - 6 and the point9, 2) lies on the curve.
() Find the equation of the curve. [4]

(i) Find the x-coordinate of the stationary point on the curve and detsenihe nature of the
stationary point. [3]
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The diagram shows part of the curye 2 — X1 3" which crosses the-axis atA and they-axis atB.
The normal to the curve @t crosses thg-axis atC.
(i) Show that the equation of the lifegC is 9x + 4y = 27. [6]
(i) Find the length oBC. [2]
y
A
B (15, 22)
C
oV >
A(3,-2)

The diagram shows a trianghBC in which Ais (3, —2) andB is (15, 22. The gradients oAB, AC
andBC are 2n, —2m andmrespectively, wherenis a positive constant.

(i) Find the gradient oAB and deduce the value oi. [2]
(i) Find the coordinates df. [4]
The perpendicular bisector 88 meetsBC atD.

(iii) Find the coordinates db. [4]
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9 The function f is defined by fx— 2x*> — 12x+ 7 for x € R.

(i) Express {x) in the forma(x - b)? - c. [3]
(i) State the range of f. [1]
(iii) Find the set of values of for which f(x) < 21. [3]

The function g is defined by gx— 2x + k for x e R.

(iv) Find the value of the constaktfor which the equation gk) = 0 has two equal roots. [4]
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The diagram shows the parallelogr&ABC. Given thatOA = i + 3j +3k andOC = 3i —j +Kk, find

() the unit vector in the direction dﬁ [3]
(ii) the acute angle between the diagonals of the parallelogram, [5]
(iii) the perimeter of the parallelogram, correct to 1 decimaigla [3]
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