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Find the gradient of the curve 4x? + 2xy + y? = 12 at the point (1, 2). [4]
(i) Expand (1 - 3x)~2 in ascending powers of x, up to and including the term in x2. [3]
I - 5 _ (1+2x)2 . .

(i) Find the coefficient of x© in the expansion of m in ascending powers of X. [4]

(i) Express R in partial fractions. [3]
2 3-2x

(ii) Show that L X3 dx = 0. [4]

iy 3-2x

(iii) What doesthe result of part (ii) indicate about the graph of y = R between x=1and x = 2?

[1]

The position vectors of three points A, B and C relative to an origin O are given respectively by

OA =7i +3j - 3k,
OB = 4i +2j — 4k
and  OC =5 +4j - 5k.

(i) Find the angle between AB and AC. [6]

(i) Find the area of triangle ABC. [2]

A forest is burning so that, t hours after the start of the fire, the area burnt is A hectares. It is given
that, at any instant, the rate at which thisareaisincreasing is proportional to A2,

(i) Writedown adifferential equation which models this situation. [2]
(i) After 1 hour, 1000 hectares have been burnt; after 2 hours, 2000 hectares have been burnt. Find
after how many hours 3000 hectares have been burnt. [6]

. - e u-1
(i) Show that the substitution u = € + 1 transforms =11 dx to e du. [3]

1

[5]

dx=e- 1—In(121).

(ii) Hence show that J 1

0
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Two lines have vector equations

r=i—-2 +4k + A(3i +j + ak) and r=-8+2 +3k+u(i—2 —k),

where a is a constant.
(i) Given that the lines are skew, find the value that a cannot take.

(i) Giveninstead that the lines intersect, find the point of intersection.
(i) Show that J cos’6xdx = Ix+ L sin12x+C.
i
(i) Hence find the exact value of J X cos? 6x dX.
0

A curveis given parametrically by the equations
X = 4 cost, y = 3sint,

where0 <t < %n

- dy.
i) Flndd—X interms of t.

(i) Show that the equation of the tangent at the point P, wheret = p, is

3xcosp +4ysinp = 12.

[6]
[2]

(3]

[6]

[3]

[3]

(iii) Thetangent at P meetsthe x-axisa R and they-axisat S. O isthe origin. Show that the area of

12

triangle ORSis an2p

(3]

(iv) Writedown the least possible value of the area of triangle ORS, and give the corresponding value

of p.
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