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11 A curve passes through the point P(4, 3) and is such that

dy_8 10

e 2 -3
(a) Find the equation of the normal to the curve at P. Give your answer in the form y = mx+c. [3]
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(¢) Given that the curve also passes through the point (-1, ¢), find the value of g. [5]
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If you use the following page to complete the answer to any question, the question number must be clearly
shown.
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The equation of a curve is such that i =k’ + % , where k is a constant. The curve passes through the
X

point S (2, 20) and the gradient of the curve at S is 675
(a) Find the value of k. [1]

(b) The coordinates of a point 7 on the curve are (1, 7).

Find the value of 7. [5]
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The equation of a curve is y = 4x> —x. The curve has a maximum point when x = a and crosses the
x-axis at the point with coordinates (b, 0), where » > 0. The shaded region is bounded by the curve, the
line x = a and the x-axis (see diagram).

(a) Find the value of a. [3]
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(b) Find the exact area of the shaded region. [5]
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9  The function f'is defined by f(x) = 5 for x > 2.

(3x—6)2+(3x—6)

(a) Find an expression for f'(x) and hence determine whether f is an increasing function, a decreasing
function or neither. [4]
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The function g is defined by g(x) = 4x—3 for x > a.

(¢) Find the range of g in terms of the constant a. [1]
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2 The equation of a curve is such that i =4(2x—5)"—9x2. The curve passes through the point 7 The equation of a curve is y = 4x* + 12 —38.
A(s-3) )
: (a) A point P is moving along the curve in such a way that its y-coordinate is decreasing at 5 units per
(a) Find the gradient of the normal to the curve at the point 4. [2] second.
............................................................................................................................................................ Find the rate at which the x-coordinate of point P is changing when x = 2. (4]
(b) Find the equation of the curve. [A] ] e
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(b) Find the coordinates of the stationary points of the curve and determine their nature. [5]
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A point P is moving along the curve with equation y = ax — 12x in such a way that the x-coordinate of
P is increasing at a constant rate of 5 units per second.

(a) Find the rate at which the y-coordinate of P is changing when x = 9. Give your answer in terms of
the constant a. [3]
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9  The equation of a curve is such that ﬁ =—%'. It is given that the curve has a stationary point
X

(¢) Find the equation of the curve. [3]
at (—2,19).
. . Ay ]l e R
(a) Find an expression for o [3]
d
............................................................................................................................................................ (d) Find the equation of the normal to the curve at the point where ay :—% and x is positive. Express
your answer in the form px+gy+r = 0, where p, ¢ and r are integers. [4]

(b) Find the x-coordinate of the other stationary point of the curve, and determine the nature of this
stationary point. (2]




