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1. Express
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Figurel
Figure 1 shows the curves y =3+ 2e“ and y=€&*? which crossthey-axis at the
points A and B respectively.
(@) Find the exact length AB. 3

The two curves intersect at the point C.

(b) Find an expression for the x-coordinate of C and show that the y-coordinate

o 3¢
of Cis 2 5 (5)
3 f(x) = x*+3 xe R, x# -1
' Ax+1’ ’ 4
(@ Findand simplify an expression for f ’(x). 3
(b) Find the set of values of x for which f(X) isincreasing. (5)
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The curve C hasthe equation y = x* — 5x + 2In%, x>0.

(@)

(b)

Show that the normal to C at the point where x =3 has the equation

3x+ 5y +21=0. (5)

Find the x-coordinates of the stationary points of C. 3

The functions f and g are defined by

fx)=6x—-1, xe R,

g¥) =log, (3x+1), xe R, x>-1.

(@) Evauate gf(1). (2
(b)  Find an expression for g(x). (3)
(c) Find, interms of natural logarithms, the solution of the equation

fgi() =2 (4)
(@) Usetheidentitiesfor cos(A+ B) and cos (A— B) to prove that

cosP—-cosQ=-2sn P;Q sinP;ZQ. 4)
(b) Hencefind al solutionsintheinterval 0<x< 180 to the equation

cos 5x° + sin 3x° — cos x° = 0. (7

Turn over
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7.  Thefunctionf is defined by
f(X)=x°—2ax, xe R,
where a is a positive constant.

(@ Showing the coordinates of any points where each graph meets the axes,
sketch on separate diagrams the graphs of

M y=If®l,
(i) y=f(x]). (6)
The function g is defined by
g(¥) =3ax, xe R.
(b) Find fg(a) intermsof a. 2)

(c) Solvetheequation

of(x) = 9a°. (4)
8. f(xX) = 2x + sin X — 3 cos .
(@ Show that the equation f(x) =0 hasaroot intheinterval [0.7, 0.8]. (2

(b) Find an equation for the tangent to the curve y =f(x) at the point whereit
Ccrosses the y-axis. (4)

(c) Findthevaues of the constantsa, b and c, where b>0 and 0<c< % ,
such that
f’(x) =a+bcos (x-c). (4)

(d) Hencefind the x-coordinates of the stationary points of the curve y = f(x)
intheinterval 0<x< 2m, giving your answersto 2 decimal places. 4)

END
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