d 72
3  The equation of a curve is such that ay = %x + e The curve passes through the point P (2, 8).
(a) Find the equation of the normal to the curve at P. [2]
(b) Find the equation of the curve. [4]
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5  The equation of a curve is such that = =4x—3Vx+1.

dx
(a) Find the x-coordinate of the point on the curve at which the gradient is - “ . [3]
(b) Given that the curve passes through the point (4, 11), find the equation of the curve [4]
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. . d . ..
11 The equation of a curve is such that & 6x> — 30x + 6a, where a is a positive constant. The curve

has a stationary point at (a, —15).

(a) Find the value of a. [2]
(b) Determine the nature of this stationary point. [2]
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(¢) Find the equation of the curve. [3]
(d) Find the coordinates of any other stationary points on the curve. [2]
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10 The equation of a curve is y = f(x), where f(x) = (4x — 3)% - %x.

(a) Find the x-coordinates of the stationary points of the curve and determine their nature. [6]
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d2
10 A curve has a stationary point at (2, —10) and is such that —)2] = 6x.
dx
dy
Find —. 3
(a) Fin P (3]
(b) Find the equation of the curve. [3]
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(¢) Find the coordinates of the other stationary point and determine its nature. [3]
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A

0

0

The diagram shows the curve with equation

y=4Gx+4)7—2x—6
for values of x such that 0 < x < 7. The tangent to the curve at the point P (7,0) meets the y-axis at the
point Q. Region 4 is bounded by the curve and the two axes. Region B is bounded by the curve, the line
segment PQ and the y-axis.

(a) Find the area of region 4. [4]
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(b) Find the area of region B. [5]
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d? 4
10 The equation of a curve is such that —)2] =6x° — — - The curve has a stationary point at (—1, %)
dx X
(a) Determine the nature of the stationary point at (—1, %) [1]
(b) Find the equation of the curve. [5]
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(c) Show that the curve has no other stationary points. [3]

(d) A point A is moving along the curve and the y-coordinate of A is increasing at a rate of 5 units
per second.

Find the rate of increase of the x-coordinate of A at the point where x = 1. [3]
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10

P <

AN

(0] M

The diagram shows part of the curve y = — x and its minimum point M, which lies on the

(3 — 2x)?
X-axis.
(a) Find expressions for dy dzy and J dx [6]
X -, —5 .
p o a2 y
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(b) Find, by calculation, the x-coordinate of M. [2]
(¢) Find the area of the shaded region bounded by the curve and the coordinate axes. [2]
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4
9 A curve has equation y = f(x), and it is given that f’(x) = 2x*> — 7 — -
X
(a) Given that f(1) = -1, find f(x) [4]
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(b) Find the coordinates of the stationary points on the curve. [5]
(¢) Find f"(x). [1]
(d) Hence, or otherwise, determine the nature of each of the stationary points. [2]
© UCLES 2021 9709/11/0/N/21 [Turn over
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10 A curve has equation y = f(x) and it is given that
-2 _
f'(x) = (%x+k) —(1+k)72,
where k is a constant. The curve has a minimum point at x = 2.

(a) Find f”(x) in terms of k and x, and hence find the set of possible values of k. [3]

It is now given that k = =3 and the minimum point is at (2, 3%).
(b) Find f(x). [4]
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10 A curve has equation y = Ex z

k2
-1 1
(b) Itis given instead that (—x2 +x 24 —2) dx = i—3
1,2 k k
1
Find the value of k.
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10 A function f with domain x > 0 is such that f'(x) = 8 2x— 3)% - IOx%. It is given that the curve with
equation y = f(x) passes through the point (1, 0).

(a) Find the equation of the normal to the curve at the point (1, 0). [3]
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It is given that the equation f’(x) = 0 can be expressed in the form

125x% —128x+192 = 0.

(¢) Determine, making your reasoning clear, whether f is an increasing function, a decreasing function
or neither. [3]
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1
11 The equation of a curve is y = kx? —4x? +2, where k is a constant.

2
(a) Find % and % in terms of . [2]

(b) Itis given that k = 2.
Find the coordinates of the stationary point and determine its nature. (4]
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(¢) Points 4 and B on the curve have x-coordinates 0.25 and 1 respectively. For a different value of &,
the tangents to the curve at the points 4 and B meet at a point with x-coordinate 0.6.

Find this value of %. [6]
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