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1 Giventhat 2Ifix+4) — Inx = In(X+ @), expresx in terms ofa. [4]

X
] dx. [4]

2  Use the substitution = 3x + 1 to find J
3 The polynomial {x) is defined by
f(x) = X3+ ax? — ax + 14,

wherea is a constant. It is given th&x + 2) is a factor of fx).

() Find the value o&. [2]
(i) Show that, whem has this value, the equatio(xj = 0 has only one real root. [3]
4 A curve has equation 3% + €y® = 14. Find the gradient of the curve at the pdidf 2). [5]

P 1 . .
5 Itis given thatJ 4xe 2 dx = 9, wherep is a positive constant.
0

[5]

(i) Show thap = 2 |n(8p; 16).

(i) Use an iterative process based on the equation in (pato find the value ofp correct to
3 significant figures. Use a starting value of 3.5 and giveabalt of each iteration to 5 significant
figures. [3]

6 Two planes have equationg 3y + 2z =9 andx+y -4z = -1.

(i) Find the acute angle between the planes. [3]
(i) Find a vector equation of the line of intersection of the p&an [6]
7 (i) Given that seé + 2 cosed® = 3 cosec B, show that 2 si® + 4 cos = 3. [3]
(i) Express 2sif + 4 cost in the formRsin(6 + a) whereR > 0 and 0 < a < 90°, giving the value
of a correct to 2 decimal places. [3]
(iii) Hence solve the equation s¢e 2 cose® = 3 cosec 2 for 0° < 6 < 360°. [4]
2
8 (i) Express 7X2 +8 in partial fractions. [5]
(1+X)%(2-3x)
. 7x*+8 . . . : .o
(ii) Hence expand 5 in ascending powers of up to and including the term ir,
(1+Xx)9(2-3x%)
simplifying the coefficients. [5]
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9 (a) Without using a calculator, use the formula for the soluttba quadratic equation to solve
(2-1)z22+2z+2+i=0.
Give your answers in the foria+ bi. [5]
(b) The complex numbew is defined byw = 2e71‘"i. In an Argand diagram, the poinfs B and
C represent the complex numbess w* andw* respectively (wherev* denotes the complex

conjugate ofw). Draw the Argand diagram showing the poitsB andC, and calculate the
area of triangleABC. [5]

10

)

A particular solution of the differential equation
3y2d—y = 4(y® + 1) cosx
dx
is such thay = 2 whenx = 0. The diagram shows a sketch of the graph of this solutiof fox < 2r;

the graph has stationary pointsfaandB. Find they-coordinates oA andB, giving each coordinate
correct to 1 decimal place. [10]
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