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. . - . . d Lo
1 A curve is such that its gradient at a point (x, y) is given by -&—Z = x—3x 2, Itis given that the curve

passes through the point (4, 1).

Find the equation of the curve.
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4
2 The circle with equation (x — 3)% + (y — 5)? = 40 intersects the y-axis at points A and B.
(a) Find the y-coordinates of A and B, expressing your answers in terms of surds. [2]
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(a) Show that the equation

Scos@—sinftanf+1=0

may be expressed in the form a cos20 + bcos 0 + ¢ = 0, where a, b and ¢ are constants to be
found. . [3]
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2

(a) Expand the following in ascending powers of x up to and including the term in x°.

4
M (1+2x0°. s < - {11
3
(lere 2 17 ¢ SxLx [z:,) ..... £ JOx () bene
e )+ Ex e k1O xGXY e
............................ 2ot 02 b GOttt
(i) (1-ax)®, whereaisacznstant. ¢ 21
6 [ T
(L=oo). 2. ) oxxGo) + 1Sx I x(Gon) +..
........................... s Lot bx-ox +15x0MX ...
........................... I el <= TR v, S
In the expansion of (1 +2x)°(1 - ax)®, the coefficient of x? is —5.
(4]

{(b) Find the possible values of a.
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5§ The first, second and third terms of a geometric progression are 2p + 6, 5p and 8p + 2 respectively.

(a) Find the possible values of th&constant D-

...............................

.....................................

.............................

(b) One of the values of p found in (a) is a negative fraction.

Use this value of p to find the sum to infinity of this progression.

[Turn over
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6 A line has equation y = 6x — ¢ and a curve has equation y = cx? + 2x — 3, where ¢ is a constant. The
line is a tangent to the curve at point P.

Find the possible values of ¢ and the corresponding coordinates of P. (7]
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3
7  The function f is defined by f(x) =1 + 3 forx>2.

(a) State the range of {. [1]

The function g is defined by g(x) = 2x — 2 for x > 0.

(c) Obtain a simplified expression for gf(x). [2]
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The diagram shows part of the graph of y = sin(a(x + b)), where a and b are positive constants.
(2]

{a) State the value of a and one possible value of 5.

Another curve, with equation y = f(x), has a single stationary point at the point (p, g), where p and ¢
are constants. This curve is transformed to a curve with equation

y=-31(4x+8). 3: - 5£ (lﬂl + Z,\

(b) For the transformed curve, find the coordinates of the stationary point, giving your answer in

terms of p and g.
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9 A curve has equation y = 2x% - L

(a) Find the equation of the normal to the curve at the point A (4, 3), giving your answer in the form

y:mx+c.ol' {31

........................................................................................................................................................

........................................................................................................................................................

1
A point is moving along the curve y = 2x% — 1 in such a way that at A the rate of increase of the

x-coordinate is 3cms ™.

(b) Find the rate of increase of the y-coordinate at A.

At A the moving point suddenly changes direction and speed, and moves down the normal in such a

way that the rate of decrease of the y-coordinate is constant at Scms™,

i
{(c) Asthe Eoint moves down the normal, find the rate of chang\'.)of its x-coordinate. [31]
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10
The diagram shows points A, B and C lying on a circle with centre O and radius r. Angle AOB is
2.8 radians. The shaded region is bounded by two arcs. The upper arc is part of the circle with centre
O and radius r. The lower arc is part of a circle with centre C and radius R.
(a) State the size of angle ACO in radiansz % [t}
* N LT L
AOC:..AQC. 2 2 bt (or 70150
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(c) Find the area of the shaded region in terms of .

[7]
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14

x+ 17

o

The diagram shows part of the curve with equation y = x +

1

2

_2
(2x=1)*

The linesx=1and x = 2

intersect the curve at P and Q respectively and R is the stationary point on the curve.

(a) Verify that the x-coordinate of R is % and find the y-coordinate of R.
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2
The diagram shows part of the curve with equation y = x + =~—————=_ The lines x = | and x = 2

(2x- 1%

intersect the curve at P and Q respectively and R is the stationary point on the curve.

(b} Find the exact value of the area of the shaded region. {6]
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