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1
1.  Usethe binomia theorem to expand (4—3x) 2, in ascending powers of X, up to and including
the term in X°. Give each coefficient as asimplified fraction.

®)
2. Thecurve C has equation
13x* + 13y* — 10xy = 52.
Find an expression for % asafunction of x and y, smplifying your answer.
X
(6)

3. Usethe substitution x = tan @ to show that

T

1
J;dx=—+
o (L+ x?)? 8

NG

(8)
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Figurel
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Figure 1 shows part of the curve with parametric equations

x=tant, y=sn2t, LD
2 2

(@ Findthe gradient of the curve at the point P wheret = % :

(4)
(b) Find an equation of the normal to the curve at P.

©)
(c) Find an equation of the normal to the curve at the point Q wheret = % .

2
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The vector equations of two straight lines are
r=5+3 -2k + A>i — 2 + 2k) and
r=2i —11j + ak + g(-3i — 4j + 5k).

Given that the two lines intersect, find

(@) the coordinates of the point of intersection,

®)
(b) thevalue of the constant a,
2
(c) the acute angle between the two lines.
(4)
Given that
11x-1 A B C
= + + ,
(1-x%(2+3x) (1-x> @-x) (2+3x)
(@ findthevaluesof A, B and C.
(4)
. 2 11x-1 . .
(b) Find the exact value of 5 dx, giving your answer in the form k + In a, where
o (@=x)(2+3x)
kisan integer and aisasimplified fraction.
(7)
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(@ Giventhatu= > — Lgn 4x, show that g 2x,
2 8 dx
4)
Figure 2
Y a
O )<V

T
X="—
4

Figure 2 shows the finite region bounded by the curve 'y = Xz sin 2x, the line x = % and the
x-axis. Thisregion is rotated through 2 radians about the x-axis.

(b) Using theresult in part (a), or otherwise, find the exact value of the volume generated.

(8)
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A circular stain grows in such a way that the rate of increase of its radius is inversely
prop%rtional to the square of the radius. Given that the area of the stain at time t seconds is
Acm’,

(@) show that ‘3_’? o L

VA
(6)

Another stain, which is growing more quickly, has area Scm? at timet seconds. It is given that

oS _ 2
d Js°
Given that, for this second stain, S=9 at timet =0,

(b) solve the differential equation to find the time at which S = 16. Give your answer to
2 significant figures.
(7)

END
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