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I nstructions and I nformation
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algebra, differentiation and/ or integration.

Full marks may be obtained for answersto ALL questions.
Mathematical formulae and statistical tables are available.

This paper has seven questions.
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Answers without working may gain no credit.
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1. A curve hasthe equation
B+ 2xy — y? + 24 =0.
Show that the normal to the curve at the point (2, —4) hasthe equation y=3x—10. (8)
J
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2. (a) Expand(4- x)% in ascending powers of x up to and including the term in x?,
simplifying each coefficient. 4
(b) Statethe set of values of x for which your expansion isvalid. Q)
(©) Useyour expansion with x=0.01 to find the value of /399, giving your
answer to 9 significant figures. 4
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yA

y=In (2 + cosx)

\

Figurel

Figure 1 shows the curve with equation y=1In (2 + cosx), 0<x< .

(@)

(b)

(©
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Compl ete the table below for points on the curve, giving the y values
to 4 decimal places. 2

Giving your answersto 3 decimal places, find estimates for the area of the region
bounded by the curve and the coordinate axes using the trapezium rule with

()  1strip,
@if) 2 strips,
(iti) 4 strips. : (6)
Making your reasoning clear, suggest avalue to 2 decimal places for the
actual area of the region bounded by the curve and the coordinate axes. 2
n T 3n
X 0 1 2 4 n
y 1.0986 0
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4 Yy A
-1 O 1 X
Figure2

Figure 2 shows the curve with parametric equations
x=tan 6, y=cos 6, ~2<6<7Z.

The shaded region bounded by the curve, the x-axisand thelines x=-1 and x=1
isrotated through 2r radians about the x-axis.

(@ Show that the volume of the solid formed is %n(n + 2). 8

(b) Find acartesian equation for the curve. (©))
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5. Reativeto afixed origin, the points A, B and C have position vectors (2i —j + 6k),
(5i — 4j) and (7i — 6] — 4k) respectively.

(@ Show that A, Band C dl lieon asingle straight line.
(b) Writedowntheratio AB: BC

The point D has position vector (3i +j + 4k).

(c) Show that AD is perpendicular to BD.

(d) Find the exact areaof triangle ABD.
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6. (@) Usethesubstitution x=2sinu to evauate
| Bl (5)
0 4_ 2
(b) Useintegration by partsto evaluate
I 05 X cosX dx. (6)
J
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7. When aplague of locusts attacks a wheat crop, the proportion of the crop destroyed
after t hoursis denoted by x. Inamode, it is assumed that the rate at which the crop
is destroyed is proportional to x(1 — X).

A plague of locustsis discovered in awheat crop when one quarter of the crop has
been destroyed.

Given that the rate of destruction at thisinstant is such that if it remained constant,
the crop would be completely destroyed in a further six hours,

(@) show that % = 2x(1-x), (4)

(b) find the percentage of the crop destroyed three hours after the plague of
locustsisfirst discovered. (11)
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7. continued
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