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A curve has equation (x —2)(y +5) = 12.

d
(a) Find an expression for d—y in terms of x and y.
X

(b) Find the equation of the normal to the curve at the point (4, 1).

Simplify

4x2—25 2x2—x—10
x24+x o x243x+2°

1

(a) Expand (1 + 8x)2 in ascending powers of x, up to and including

the term in x°.

(b) State the set of values of x for which the expansion is valid.

(¢c) In the expansion of

(1 +an)(1 + 802,

the coefficients of the x term and the x? term are equal.

(2 marks)

(3 marks)

(5 marks)

(3 marks)

(1 mark)

Find the value of @ and hence find the coefficient of the term in x3. (6 marks)

A radioactive substance is decaying exponentially. After ¢ years its mass

m grams is given by

m = 500 0%

(a) Find the value of m when r = 10.
(b) Find the value of ¢+ when m = 300.

(c) Find the rate at which the mass is decreasing when ¢ = 1.

4
(a) Given that cotx = — and that x is a reflex angle, find the exact

value of cosec x
(b) Find the exact value of cos2x.

(c) Find the exact value of tan2x.
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(1 mark)
(2 marks)

(3 marks)

(4 marks)
(3 marks)

(3 marks)



6. The parametric equations of a curve are

8.

b4
x =sinf, 'y —2co0s20, 0<0< ER

(a) Find the equation of the tangent to the curve at the point
b4
where 6 = rE (5 marks)
(b) Find the cartesian equation of the curve. (2 marks)
1 . : :
(a) Express ———— in partial fractions. (3 marks)
(y — Dy
(b) Given that y = 5 when x = 0, show that the solution of the differential equation
d
<y (y%> — y)cos x
dx
) 5
may be written as y = S qonx (7 marks)
The position vectors of three points are
A: 5i+46j+ 2k
B: 7i+9j+3k
C: 6i+6j+ 6k
(a) Find a vector equation of the line AB (3 marks)
(b) Show that the vector 12i — 7j — 3k is perpendicular to the line AC. (2 marks)
(c) Find the angle BAC, giving your answer to the nearest degree. (4 marks)
(a) Express f(x) = V3sinx + cosx in the form Rcos(x — &), where R > 0 and
O<a< % The values of R and « are to be given exactly. (4 marks)
(b) Hence solve the equation

(©)

V3sinx + cosx = /2, where O<x<m. (6 marks)

You are given that y = 2f(x) 4 1. State the maximum and minimum
values of y. (3 marks)
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