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1 (i) Find the first 3 terms in the expansion(@- y)° in ascending powers of [2]

(i) Use the result in pafi) to find the coefficient ok? in the expansion o(f2 —(2X - x2))5. [3]

2 The functions f and g are defined foeE R by

f:X— 3X+a,
g:x— b-2x,

wherea andb are constants. Given tha(#) = 10 and g*(2) = 3, find
(i) the values ofrandb, [4]

(i) an expression for fx). [2]

3 Relative to an origirD, the position vectors of poin#s andB are given by
OA=5i+j+2k and OB-=2i+7 +pk,
wherep is a constant.

(i) Find the value op for which angleAOB is 90'. [3]

(ii) In the case wherp = 4, find the vector which has magnitude 28 and is in the sametiireas
AB. [4]
4  The equation of a curve ig + 2x = 13 and the equation of a line iy 2 x = k, wherek is a constant.

(i) Inthe case wherke= 8, find the coordinates of the points of intersection of the And the curve.

[4]

(i) Find the value ok for which the line is a tangent to the curve. [3]

5 (i) Sketch, on the same diagram, the graphgefsinx andy = cos X for 0° < x< 180'. [3]
(ii) Verify thatx = 30° is a root of the equation si= cos X, and state the other root of this equation

for which 0 < x< 180'. [2]

(iii) Hence state the set of valuesxoffor 0° < x < 180, for which sinx < cos X. [2]
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The diagram shows a circlg, touching a circleC, at a pointX. Circle C, has centreéA and radius
6 cm, and circleC, has centrd3 and radius 10 cm. Poinf3 andE lie on C, andC, respectively and
DE is parallel toAB. Angle DAX = %n radians and anglEBX = 0 radians.
(i) By considering the perpendicular distance®andE from AB, show that the exact value 6f
. 3v3
—1
is sin (—10 ) [3]
(i) Find the perimeter of the shaded region, correct to 4 sigmifiigures. [5]
. dy 8 : .
7 Acurveissuch tha{& =5- 2 The line 3+ x = 17 is the normal to the curve at the poihbn the
curve. Given that th&coordinate ofP is positive, find
(i) the coordinates dP, [4]
(i) the equation of the curve. [4]

8 The equation of a curve ig= v/(8x — x?). Find

(i) an expression fo%:, and the coordinates of the stationary point on the curve, ] [4
(i) the volume obtained when the region bounded by the curve lang-axis is rotated through
360 about thex-axis. [4]

[Questions 9 and 10 are printed on the next page.]
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D

The diagram shows a quadrilateBCD in which the pointAis (-1, —1), the pointB is (3, 6) and
the pointC is (9, 4). The diagonalAC andBD intersect atM. Angle BMA = 90° andBM = MD.

Calculate
(i) the coordinates d¥1 andD, [7]
(ii) the ratioAM : MC. [2]

10 (a) An arithmetic progression contains 25 terms and the firat is~15. The sum of all the terms
in the progression is 525. Calculate

(i) the common difference of the progression, [2]
(ii) the last term in the progression, [2]
(iii) the sum of all the positive terms in the progression. [2]

(b) A college agrees a sponsorship deal in which grants will loeived each year for sports
equipment. This grant will be $4000 in 2012 and will increbges% each year. Calculate

() the value of the grant in 2022, [2]

(ii) the total amount the college will receive in the years 2012022 inclusive. [2]
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