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Solve the equation

3cosec 8° +8cos@° =0

for @ intheinterval 0< @ <180, giving your answersto 1 decimal place. (6)
The functions f and g are defined by
fix>1l-ax, xeR,
g:x— X +2ax+2, xe R,
where a is a constant.
(@ Findtherangeof gintermsof a. 3
Giventhat gf(3) =7,
(b) find the two possible values of a. 4)
(@ Solvetheequation
In(3x+1) =2
giving your answer in terms of e. 3
(b) Prove, by counter-example, that the statement
“In (3¢ + 5x + 3) 2 0 for all rea values of x”
isfalse. (5)
A curve hasthe equation x= y,/1-2y.
(@ Show that
& _ -2y ®
dx 1-3y
The point A on the curve has y-coordinate —1.
(b) Show that the equation of tangent to the curve at A can be written in the form
V3x+py+q=0
where p and q are integers to be found. 3
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5. (a) Sketch the graph of y:2+sec(x—%) for xintheinterval 0<x< 2m.

Show on your sketch the coordinates of any turning points and the equations

of any asymptotes. (5)
(b) Find, interms of &, the x-coordinates of the points where the graph crosses
the x-axis. (5)
6 Y A
3, 6)
(0, 4)
y=f()
(-3,0)| O X
Figurel

Figure 1 showsthe curve y =f(x) which hasaminimum point at (—% , 0),
amaximum point at (3, 6) and crosses the y-axis at (0, 4).

Sketch each of the following graphs on separate diagrams. In each case, show
the coordinates of any turning points and of any points where the graph meets
the coordinate axes.

@ y=f(|x]) (3)

(b) y=2+f(x+3) (4

© y=3f(x) 4
Turn over
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7 fg=1+ X B yeR x<1
2X—=5 2x°-7x+5
(@ Show that

3X+2

f(X) = : ©)
x-1

(b) Find an expression for the inverse function f (x) and state its domain. (5)

(c) Solvetheequation f(x) = 2. (2

8. A curvehastheequation y=x*— 4+Inx.
(@ Show that the tangent to the curve at the point where x =1 hasthe equation
x—4y=11. (5)
The curve has a stationary point with x-coordinate ¢
(b) Showthat 0.3< <04 (3)
(c) Show that eisasolution of the equation
X=2(4+Inx) . (2)
(d) Usetheiteration formula
Xn+1= 5(4+Inx) *,

with X =0.35, to find Xy, X2, X3 and x4, giving your answers to 5 decimal places. (3)

END
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