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A curve has equation y = 5+3x—2x" and a straight line has equation y = kx+ 13, where £ is a constant.

Find the set of values of & for which the curve and the line do not meet. [4]
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The diagram shows the curve with equation y = 2x> — % + 3. The curve crosses the x-axis at the point
P(1,0) and M is a minimum point.

(a) Find the gradient of the curve at P. {2]
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(a) Find the complete expansion of (Zx— %) . [4]
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The diagram shows a triangle 048 where O4 = OB = 10¢cm and angle 40B = 0.8 radians.
Points C and D on OA4 and OB respectively are such that the arc CD is part of a circle with centre O and
radius 6 cm. The shaded region is bounded by the arc CD and the line segments CA, AB and BD.

(a) Find the perimeter of the shaded region. [3]
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(b) Find the area of the shaded region. [3]
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An arithmetic progression has first term 5 and common difference 6.

For this progression, find the sum of all the terms that lie between 150 and 400.
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The diagram shows a circle C of radius r, where x > 0 and y > 0 for all points on C. The least distance
between any point on C and the x-axis is 8 units, and the least distance between any point on C and the
y-axis is 5 units.

(a) State the coordinates of the centre of the circle in terms of 7. m

(b) Given that the distance between the origin and the centre of the circle is 15 units, find the value
of r. ¢ 3]
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(¢) The point on the circle furthest from the origin is denoted by P.

Find the gradient of the tangent to the circle at P. 2]
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Show that 3 tan®@+5sin’0 =

B
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(b) Hence solve the equation 3 tan’0+5sin’0 = 9 for 0° < 6 < 270°. 4]
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A geometric progression is such that its second term is —120 and its sum to infinity is 160.

(a) Find the common ratio. [4]
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(b) The first nine terms of the progression are now removed.
Find the sum to infinity of the remaining terms of the progression. [3]
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29
9  Acurve is such that P =—; — 3. It is given that the curve has a stationary point at (% 9).
X X X !

2

. d . . L .
(a) Use the expression for ctxJ; to determine whether the stationary point is a maximum or a

minimum point. 2]
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The diagram shows the curve with equation
y=4(3x+4)T—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 A4 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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11 Functions f and g are defined for all real values of x by

f(x)=4x’—¢ and g(x) = 2x+k,

where ¢ and & are positive constants. It is given that g_' Bkt =c.

(a) Show that gf(x) = 8x* —k—1. [41
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(b) The curve with equation y = 8x* —k— 1 is transformed to the curve with equation y = h(x) by the
following sequence of transformations.

@ Translation of (i)

@ Stretch in the y-direction by scale factor k
@Reﬂection in the x-axis

Find an expression for h(x) in terms of x and . [3]

{¢) The range of h is given by h{x) < 15.

Find the values of ¢ and k. [3]
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