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8FMO Unit Test — Further Pure 1 — 2 Coordinate System

1. The rectangular hyperbola H has Cartesian equation zy = 15.
The distinct points P (5p, g) and @) (5q, %) lie on H, where p # 0 and ¢ # 0.

(a) Show that an equation of the tangent to H at P is 4]
3z + 5pPy = 30p

(b) Write down an equation of the tangent to H at Q. 1]

The tangent to H at the point P and the tangent to H at the point () intersect at the point R.
(c) Find, as single fractions in their simplest form, the coordinates of R in terms of p and q. [4]
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8FMO Unit Test — Further Pure 1 — 2 Coordinate System

(Q1 continued ...)
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8FMO Unit Test — Further Pure 1 — 2 Coordinate System

2. Figure below shows a sketch of the parabola C with equation y? = 4ax, where a is a positive

constant. The point S is the focus of C' and the point P (ap?, 2ap) lies on C where p > 0.

VA
P
O\ S x
C
(a) Write down the coordinates of S. 1]
(b) Write down the length of SP in terms of a and p. 1]
The point Q (ag?, 2aq), where p # q, also lies on C.
The point M is the midpoint of PQ.
Given that pqg = —1,
(c) prove that, as P varies, the locus of M has equation 5]
2 _
y° = 2a(r —a)

Total: 7
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8FMO Unit Test — Further Pure 1 — 2 Coordinate System

(Q2 continued ...)
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8FMO Unit Test — Further Pure 1 — 2 Coordinate System

3. The rectangular hyperbola H has equation zy = ¢2, where ¢ is a non-zero constant. The point

P (cp, ﬁ), where p #£ 0, lies on H.

(a) Use calculus to show that an equation of the normal to H at P is 4]

pr—py+c(l—p') =0

The normal to H at the point P meets H again at the point Q).

(b) Find the coordinates of the midpoint of PQ in terms of ¢ and p, simplifying your answer 6]

where possible.

Total: 10
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(Q3 continued ...)
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8FMO Unit Test — Further Pure 1 — 2 Coordinate System

4. Figure below shows a sketch of part of the rectangular hyperbola H with equation [10]

Ty =cC x>0

where ¢ is a positive constant.

0) A\

The point P (ct, f) lies on H.

The line [ is the tangent to H at the point P.

The line [ crosses the z-axis at the point A and crosses the y-axis at the point B.

The region R, shown shaded above, is bounded by the z-axis, the y-axis and the line /.

Given that the length OB is twice the length of OA, where O is the origin, and that the area of

R is 32, find the exact coordinates of the point P.
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(Q4 continued . ..)
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