5. (a) Find, using algebra, all solutions of

20x* = 50x* = 30x =0

(b) Hence find all real solutions of
3 1

20(y + 37 = 50(y + 3)= 30(y + 3)°

2. The triangle ABC is such that
* AB=15cm
« AC=25cm
« angle BAC =6°
« area triangle 4ABC = 100 cm’

(a) Find the value of sin 8°

Given that 8 > 90
(b) find the length of BC, in cm, to 3 significant figures.
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Figure 2

The straight line /, shown in Figure 2 has equation 5y =2x+ 10
The points 4 and B lie on /, such that

» point A lies on the y-axis

* point B has x coordinate 10

(a) Find the distance 4B writing your answer as a fully simplitfied surd.

The straight line , also shown in Figure 2
* passes through B
 is perpendicular to /,

(b) Find an equation for /, writing your answer in the form ax + by + ¢ =0,
where a, b and c are integers.

Line /, crosses the x-axis at the point C.

Point D is such that the points 4, B, C and D form the vertices of a rectangle, shown
shaded in Figure 2.

(c) Find the area of rectangle 4ABCD.

The line /, passes through the point 4(=5, 20) and the point B(3, —4).

(a) Find an equation for /, giving your answer in the form y = mx + ¢, where m and ¢
are constants.

The line /, is perpendicular to /, and passes through the midpoint of AB

(b) Find an ec_luation for /, giving your answer in the form px + qy +r = 0, where p, q
and r are integers.
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A

The diagram shows triangle ABC with AB = BC = 6¢cm and angle ABC = 1.8 radians. The arc CD is

part of a circle with centre A and ABD is a straight line.

(a) Find the perimeter of the shaded region.

(b) Find the area of the shaded region.

Va

Figure 1

Figure 1 shows a sketch of part of the curves C, and C,
Given that C|

* has equation y = f(x) where f(x) is a quadratic function
* cuts the x-axis at the origin and at x = 4

* has a minimum turning point at (2, —4.8)

(a) find f(x)

=V
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Given that C,

* has equation y = g(x) where g(x) is a cubic function

* cuts the x-axis at the origin and meets the x-axis at x =4
» passes through the point (6, 7.2)

(b) find g(x)

3)
The curves C| and C, meet in the first quadrant at the point P, shown in Figure 1.
(c) Use algebra to find the coordinates of P.
“4)
1. In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.
Solve the inequality
47 -3x+7=4x+9
“4)
9. Given that
* the point 4 has coordinates (4, 2)
* the point B has coordinates (15, 7)
* the line /, passes through 4 and B
(a) find an equation for /,, giving your answer in the form px + gy +r =0
where p, g and r are integers to be found.
3)
The line /, passes through 4 and 1s parallel to the x-axis.
The point C lies on /, so that the length of BC is 5V5
(b) Find both possible pairs of coordinates of the point C.
“)
(c) Hence find the minimum possible area of triangle ABC.
(2)
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Figure 3

Figure 3 shows part of the graph of the trigonometric function with equation y = f(x)

(a) Write down an expression for f(x)

On a separate diagram,

(b) sketch, for 27 < x < 2x, the graph of the curve with equation y = f (x RS %)

Show clearly the coordinates of all the points where the curve intersects the
coordinate axes.

(ii)

Vi

Figure 4

Figure 4 shows part of the graph of the trigonometric function with
equation y = g(x)

(a) Write down an expression for g(x)

On a separate diagram,
(b) sketch, for -2z < x < 2x, the graph of the curve with equation y = g(x) — 2

Show clearly the coordinates of the y intercept.
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In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.

The curve C has equation

where £ is a positive constant.

(a) Sketch the graph of C.
Show on your sketch
* the coordinates of any points of intersection of C with the coordinate axes
* the equation of the horizontal asymptote to C

stating each in terms of £.

3
The line [ has equation y = —kx — 6
Given that / intersects C at 2 distinct points,
(b) find the range of possible values of .
O
2. Given that
lo 6
64 Jx
express each of the following in the form Ax” where k and » are simplified constants.
1
(a) a®
(1)
16
(b) b
(1)

© (“—b]_g
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Figure 2

Figure 2 shows part of the graph of the trigonometric function with equation y = f(x),
where x is measured in degrees.

(a) Write down an expression for f(x).

(b) State the number of solutions of the equation
(1) f(x) =2 in the interval —720° < x < 720°
(i1) f(x)=-3 in the interval —720° < x < 720°
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y=~2x
y=12-x

=V

Figure 4

In this question you must show all stages of your working.
Solutions relying on calculator technology are not acceptable.

Figure 4 shows a sketch of

* the graph C| with equation y = V2x

* the graph C, with equation y =12 — Jx

(a) Describe fully the single transformation that would transform
(i) the graph with equation y = Jx onto C .
(ii) the graph with equation y = —x onto C,

The graphs C, and C, meet at the point P, as shown in Figure 4.

(b) (1) Show that the x coordinate of P is a solution of

\/§=12(J5—1)

(11) Hence find, in simplest form, the exact coordinates of P.
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