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

d
(a) Find an expression for i in terms of x and y.
dx (2)

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

3)
2. At time ¢ seconds, a circular ink blot has radius r ¢cm and area A cm?2.
(a) Find da t f
a) Find — in terms of r.
dr 1)
o . 1
(b) The radius is increasing at a rate of 1 cm per second.
Find the rate at which the area is increasing at the moment when the radius is 3 cm.
Give your answer in terms of 7. @)
1 . . . .
3. (a) Expand (1 4 8x)2 in ascending powers of x, up to and including the term in x3. 3)
(b) State the set of values of x for which the expansion is valid. 1
(c) In the expansion of
1
(1+ax)(1+8x)2,
the coefficients of the x term and the x? term are equal.
Find the value of a and hence find the coefficient of the term in x3. ©)
4. A radioactive substance is decaying exponentially. After ¢ years its mass m grams
is given by
m = 500 ¢~00%
(a) Find the value of m when t = 10. )
(b) Find the value of ¢+ when m = 300. 2
(c) Find the rate at which the mass is decreasing when ¢ = 1. 3)
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5. (a) Work out

(1) J(ex + D(e™™ 4+ 1)dx

(2)
(i) J : d
i) | ———=dx
6x — 1 3)
b
6
(b) Evaluate J x cosx dx, giving your answer in an exact form. )
0
6. The parametric equations of a curve are
x=sinfh, y —=2co0s20, 0<96 5%.
T
(a) Find the equation of the tangent to the curve at the point where 6 = I 5)
(b) Find the cartesian equation of the curve. )
7. (a) E ! i tial fracti
. (a) Express ———— in partial fractions.
POy P 3)
(b) Given that y =5 when x = 0, show that the solution of the differential equation
d
&Y~ (32 — y)cosx
dx
b itt = >
may be written as y = [T )
8. The position vectors of three points are
A: 5i+46j+ 2k
B: 7i+4+9j+3k
C: 6i+6j+ 6k
(a) Find a vector equation of the line AB 3)
(b) Show that the vector 12i — 7j — 3k is perpendicular to the line AC. )
(c) Find the angle BAC, giving your answer to the nearest degree. @)
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Figure 1

o Ala, 0)

P

Figure 1 shows the curve with equation y = xInx, x > 0. The curve has a minimum
point at P and crosses the x-axis at A(a, 0). The line PB is parallel to the y-axis.

(a) Find the value of a.

1)

1
(b) Show that the x-coordinate of P is — and find the y-coordinate of P. )
e

(c) Find the area of the shaded region in Figure 1. 6)
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