In this question you must show all stages of your working.

Solutions relying entirely on calculator technology are not acceptable.

Solve, for 0 < 8 < 360°, the equation
3tan’ @+ TsecO0—-3=0

giving your answers to one decimal place.

The function fis defined by

4x +3

fr) = =+ X#2

x—2
(a) Find f'
(b) Show that

ax+ b
ff(x) =
) cx+d

where a, b, ¢ and d are integers to be found.

The point P (3, 15) lies on the curve with equation y = f(x).

(c) Find the point to which P is mapped when y = f(x) is transformed to the curve with

equation y =2f(3x) + 8

Ya

/

Figure 1

=y

In this question you must show all stages of your working.

Solutions relying on calculator technology are not acceptable.

Figure 1 shows a sketch of part of the curve C with equation y = g(x) where

€))

(&)

3

@

NI 3LIEM 10N 0Q

SIHLNI3LIYM 1ON Od

VYUY SIHLNIILIEM LON OQ

5

V34V SIHL NI 3LIH4M 1ION Od




3x3 —5x2+7x-5

Xx) =
g(x) x2 +1
Given that
3 _ 5.2 _
3x® —5x2 +7x SEAx+B+Cx+D
x2 +1 x2+1

(a) (i) find the values of the constants 4, B and C

(i) show that D=0

“)
The finite region R, shown shaded in Figure 1, is bounded by C, the x-axis and the lines
with equations x =2 and x =3
(b) Find the exact area of region R using algebraic integration.
Give the answer in the form @ + Inf where o and f are constants to be found.
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Figure 3 shows a sketch of part of the graph with equation y = f(x), where
f(x)=|kx— 10|+ k xeR

and k is a positive constant.

The graph

* cuts the y-axis at the point 4

* has a vertex at the point P
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(a) Find, in simplest form in terms of %,
(i) the y coordinate of 4

(ii) the coordinates of P

(b) Find, in terms of £, the range of values of x which satisfy

lhox — 10|+ k > 2k

Given that the line with equation y = 3x + 1 intersects the graph of y = f(x) at
2 distinct points,

(c) find the range of values of £.

In this question you must show all stages of your working.
Solutions relying entirely on calculator technology are not acceptable.
(a) Given that
V2 sin (x +45°) = cos(x— 60°)
show that

tanx=—2—\/§

(b) Hence or otherwise, solve, for 0 < 6 < 180°

2 sin(20) = cos (26 — 105°)
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Figure 2

Figure 2 shows a sketch of the graph y = f(x), where
f(x)=3|x-2|-10
The vertex of the graph is at point P, shown in Figure 2.

(a) Find the coordinates of P
(b) Find ff(0)

(c) Solve the inequality
3x-2[-10< 5x+ 10

(d) Solve the equation

f(|x[)=0
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