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1. (a) Findtheexact value of x such that

3arctan (x—2) +t=0. 3
(b) Solve, for —t < @ <m, the equation
cos260 —sin@ -1=0,
giving your answersin terms of 7. (5)
2. (@ Express
ax 2
-9  x+3
asasinglefraction in its smplest form. (4)
(b) Simplify
x> -8
° 5
3x° —8x+4 ®)
3. Differentiate each of the following with respect to x and simplify your answers.
(@) cotx 2
(b) xe* (3)
sinx
C) ——— 4
© 3+2cosx )
4. (a) Find, asnatura logarithms, the solutions of the equation
e -8 +15=0. (4)
(b) Use proof by contradiction to provethat log, 3 isirrational. (6)
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The function f is defined by

fix—3! xeR.

(@) Statetherangeof f. (1)
(b) Find an expression for f (x) and state its domain. 4)

The function g is defined by
g:Xx—>5%-2, xe R.
Find, in terms of e,
(c) thevaueof gf(In2), 3
(d) the solution of the equation

f g(x) = 4. (4)

fx)=2¢+3In(2-x), xe R, x<2.
(@ Show that the equation f(xX) =0 can bewritten in the form
X=2-¢€
where k is a constant to be found. 3
Theroot, «, of the equation f(x) =0 is1.9 correct to 1 decimal place.

(b) Usetheiteration formula

Xn +1 = 2 - ekxnz ’
with xp =1.9 and your value of k, to find arto 3 decimal places and justify
the accuracy of your answer. (5)
(o) Solvetheequation f’(x) =0. (5)
Turn over
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YA
(-45,7)
y=£(x)
O \/ Vx
(135, -1)
Figurel

Figure 1 showsthe curve y =f(x) which has amaximum point at (45, 7) and a
minimum point at (135, —1).

(@ Showing the coordinates of any stationary points, sketch on separate diagrams
the graphs of

) y==£(x),
(i) y=1+2f(x). (6)
Given that
f(x) = A+ 242 cosx° - 2J2sinx°, xe R, —180< x < 180,
where A is a constant,
(b) show that f(x) can be expressed in the form
f(x) =A+Rcos(x+ 0)°,
where R>0 and 0< <90, 3
(c) statethevaueof A, (D

(d) find, to 1 decima place, the x-coordinates of the points where the curve y = f(x)
crosses the x-axis. 4

END
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