C3 January 2006
8.  Thefunctions fand g are defined by f:x > 2x+1In2, xe R, g:x —»e* xeR.
(a) Prove that the composite function gfis  gf:x > 4 x e R. 4)

(b) Sketch the curve with equation y = gf(x), and show the coordinates of the point
where the curve cuts the y-axis. 1)
(c) Write down the range of gf. 1)

(d) Find the value of x for which di[gf(x)] = 3, giving your answer to 3 significant
X

figures. 4)
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5. (@) Using the identity cos (A + B) = cos A cos B —sin A sin B, prove that
cos 2A=1-2sin’ A, (2)
(b) Showthat 2sin260 —3cos28 —3sin @ +3=sin @(4cos & +6sin & —3). (4)

(c) Express 4 cos @ + 6 sin @ inthe form R sin (6 + a), where R>0and 0 < a <
. (4)
(d) Hence, for 0 < @ < 7, solve 2sin 20 =3(cos 26 +sin 6 - 1),

giving your answers in radians to 3 significant figures, where appropriate. (5)
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7.

The points A and B have position vectors i — j + pk and 7i + qj + 6k respectively,
where p and q are constants.The line |;, passing through the points A and B, has
equation r=9i+7j+ 7k + A(2i + 2j + k), where A is a parameter.

(a) Find the value of p and the value of g. 4)

(b) Find a unit vector in the direction of AB. (2

A second line I, has vector equation r = 3i + 2j + 3k + x(2i + j + 2K), where u is a
parameter.

(c) Find the cosine of the acute angle between I, and I,. 3)
(d) Find the coordinates of the point where the two lines meet. (5)
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4. fx)=(*+1)Inx,  x>0.

(a) Use differentiation to find the value of f'(x) at x = e, leaving your answer in terms
of e. 4)

e

(b) Find the exact value of J f(x) dx. (5)
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