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1 Leta be apositive constant.

(a) Sketch the curve with equation y =

© UCLES 2020

ax
x+7

9231/12/M/1/20

2]



3

. . | ax : ax a
(b) Sketch the curve with equation y = ‘x 7 and find the set of values of x for which ‘x 7 ‘ > ok

[4]
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The cubic equation 6x> + px2 —3x—5 =0, where p is a constant, has roots &, 3, 7.

(a) Find a cubic equation whose roots are o, ﬁz, }/2 . [3]

(b) Itis given that a®+ B> +y> =2(a+B+7).
(i) Find the value of p. [3]
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3 The curve C has equation y = Il
(a) Find the equations of the asymptotes of C. [3]
(b) Find the coordinates of the stationary points on C. [3]
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(c) Sketch C. [3]
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(a) By first expressing in partial fractions, show that

-1
an 1 _3_ _an+b_
o 2—1 4 2n(m+1)y
where a and b are integers to be found. [5]
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(b) Deduce the value of Z

7 [1]
r=2 re—1
2n
(¢) Find the limit, as n — o0, of ) —” 1 (4]
7
r=n+l
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5 The lines /; and [/, have equations r=3i+3k+A(i+4j+4k) and r =3i—5j—6k+u(5)+6k)
respectively.

(a) Find the shortest distance between /, and /,. [5]
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The plane IT contains /, and is parallel to the vector i+ k.

(b) Find the equation of /1, giving your answer in the form ax+by+cz = d. [4]
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(a) The transformation in the x-y plane represented by A™' transforms a triangle of area 30 cm? into a
triangle of area dcm?.

20
6 LetA=< )

Find the value of d. [3]

(b) Prove by mathematical induction that, for all positive integers n,

. (2" 0
A _<2n_1 1) [5]
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(¢) The line y = 2x is invariant under the transformation in the x-y plane represented by A" B, where
B— 10
~\33 0/
Find the value of n. [5]
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7  The curve C, has polar equation r = 6cos 6, for 0 < 6 < %TE.
(a) The point on C, furthest from the line 6 = %n is denoted by P. Show that, at P,
20tan6—1=0

and verify that this equation has a root between 0.6 and 0.7. [5]

The curve C, has polar equation r = 6sin6, for 0 < 6 < %n’. The curves C, and C, intersect at the

pole, denoted by O, and at another point Q.

(b) Find the polar coordinates of Q, giving your answers in exact form. [2]
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(¢) Sketch C, and C, on the same diagram. [3]

(d) Find, in terms of 7, the area of the region bounded by the arc OQ of C, and the arc OQ of C,. [7]
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