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1 In the expansion of2 + ax)’, the coefficient of is equal to the coefficient of?. Find the value of

the non-zero constant [3]

2  Find the value of satisfying the equation sil(x — 1) = tan'(3). [3]

3 Solve the equatio 13sirf 6 +cosf =2for(® < 06<18C [4]
9 Ccoso B SO '

4  Theline 4 + ky = 20 passes through the poim$8, —4) andB (b, 2b), wherek andb are constants.
() Find the values ok andb. [4]
(i) Find the coordinates of the mid-point 4B. [1]
5  Find the set of values dffor which the liney = 2x — k meets the curve = x* + kx — 2 at two distinct
points. [5]
6 Relative to an origirD, the position vector o is 3i + 2j — k and the position vector @& is 71 — 3j + k.
(i) Show that angl®AB is a right angle. [4]
(i) Find the area of triangl©@AB. [3]
7 (i) A geometric progrssion has first term (a # 0), common ratio- and sum to infinity§. A second
geometric progression has first teancommon ratio 2 and sum to infinity 8. Find the value
of r. [3]

(i) An arithmetic progresen has first term 7. Theth term is 84 and the {3th term is 245. Find
the value oM. [4]
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In the diagramAB is an arc of a circle with centr@ and radius 4cm. AnglaOB is « radians. The
point D on OB is such tha D is perpendicular t@B. The arcDC, with centreO, meetsOA at C.

(i) Find an expression in terms affor the perimeter of the shaded regidBDC. [4]

(ii) Forthe case where= %n, find the area of the shaded regiwBDC, giving your answer in the
form kx, wherek is a constant to be determined. [4]

9 The function f is defined far > 0 and is such that fx) = 2x — 32 The curvey = f(x) passes through
X
the pointP (2, 6).

(i) Find the equation of the normal to the curvePat [3]
(i) Find the equation of the curve. [4]
(i) Find thex-coordinate of the statioma point and state with a reason whether this point is a
maximum or a minimum. [4]
10 (i) Expresst’ —2x — 15 in the form(x + a)? + b. [2]

The function f is defined fop < x < g, wherep andqg are positive constants, by
f:x—x?—2x—15.

The range of fis given by < f(x) < d, wherec andd are constants.
(ii) State the smallest possible valuecof [1]

For the case where= 9 andd = 65,
(i) find p andg, [4]

(iv) find an expression fort(x). [3]

[Question 11 is printed on the next page.]
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P(0, 1)
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The diagram shows parts of the curves (4x + 1)% andy = %xz + 1 intersecting at point® (0, 1)
andQ (2, 3). The angle between the tangents to the two curvésiat:.

(i) Find«, giving your answer in degreesreect to 3 significant figures. [6]

(i) Find by integration the area of the shaded region. [6]
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