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Figure 4

Figure 4 shows a sketch of part of the curve C, with equation

y=3cos{£) x=0
n

where #» is a constant.

The curve C, cuts the positive x-axis for the first time at point (270, 0), as shown
in Figure 4.

(a) (i) State the value of n
(11) State the period of C|

The point Q, shown in Figure 4, is a minimum point of C,

(b) State the coordinates of Q.

The curve C, has equation y = 2sinx° + k, where k is a constant.
: 12 ) 3 :
The point R| a, < and the point S| —a, — ) both lie on C,

G1ven that a 1s a constant less than 90

(c) find the value of &

(b) Find R in terms of r.

(c) Find the area of the shaded region in terms of r.

. . dy —20
A curve passes through the point (i, —3) and is such that — = ——— .
p g p 3 &~ (5x—3)2

(a) Find the equation of the curve.
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10.

(b) The curve is transformed by a stretch in the x-direction with scale factor % followed by a translation

of (o)

Find the equation of the new curve.
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Figure 5

Figure 5 shows a sketch of the curve C with equation

2 1 5
y==-x+=-x-=x+k
7 7 2

where k is a constant.

d
(a) Find -~
dx
(2)
The line /, shown in Figure 5, is the normal to C at the point A with x coordinate =3
Given that / 1s also a tangent to C at the point B,
(b) show that the x coordinate of the point B is a solution of the equation
12x° +4x-33=0
4)
(c) Hence find the x coordinate of B, justifying your answer.
2)
Given that the y intercept of /is —1
(d) find the value of k.
4)

(3]

DIk

A point is moving along the curve y = f(x) in such a way that, as it passes through the point A, its
y-coordinate is decreasing at the rate of k units per second and its x-coordinate is increasing at the

rate of k units per second.

(b) Find the coordinates of A.

[6]
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3,
Given that (L,+2) dx = 12, find the value of the constant a. [4]
 \(4x=3)"
Orad
C
rem rem
A B

The diagram shows a sector of a circle with centre C. The radii CA4 and CB each have length »cm and
the size of the reflex angle ACB is 0 radians. The sector, shaded in the diagram, has a perimeter of
65cm and an area of 225 cm®.

(a) Find the values of r and 6. (4]

(b) Find the area of triangle ACB. [2]

The diagram shows the circle x* + y? = 2 and the straight line y = 2x — 1 intersecting at the points A
and B. The point D on the x-axis is such that AD is perpendicular to the x-axis.

(a) Find the coordinates of A. [4]

(b) Find the volume of revolution when the shaded region is rotated through 360° about the x-axis.

Give your answer in the form E(b\/E - d), where a, b, ¢ and d are integers. [4]
a

(¢) Find an exact expression for the perimeter of the shaded region. [2]
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(a) The coordinates of two points A and B are (-7, 3) and (5, 11) respectively.

Show that the equation of the perpendicular bisector of AB is 3x+ 2y = 11. [4]

(b) A circle passes through A and B and its centre lies on the line 12x — 5y = 70.

Find an equation of the circle. [5]

Points A (-2, 3), B(3, 0) and C (6, 5) lie on the circumference of a circle with centre D.

(a) Show that angle ABC = 90°. [2]
(b) Hence state the coordinates of D. [1]
(c¢) Find an equation of the circle. [2]

The point £ lies on the circumference of the circle such that BE is a diameter.

(d) Find an equation of the tangent to the circle at E. [5]

A curve has equation y = 3x> — 4x + 4 and a straight line has equation y = mx + m — 1, where m is a
constant.

Find the set of values of m for which the curve and the line have two distinct points of intersection.

(3]



