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Solve the inequality |x+ 2| < |5 — 2x|. [4]

The cubic polynomial 3x° + ax? — 2x — 8 is denoted by f(x).
(i) Given that {x + 2) is a factor of f{x), find the value of 4. 2]

{if) When « has this value, factorise f{x} completely. (3]

Two variable quantities x and y are related by the equation
y=Ax",

where A and r ar¢ constants.

Iny

{0, 2.3}
(4.0, 1.7)

» Inx

0

When a graph is plotted showing values of Iny on the vertical axis and values of In x on the horizontal
axis, the points lie on a straight line. This line crosses the vertical axis at the point {C, 2.3) and also
passes through the point (4.0, 1.7), as shown in the diagram. Find the values of A and n. (5]

(i) Express 3cos 8 + 2sin 8 in the form Rcos(8 — ), where R > 0 and 0° < & < 90°, stating the
exact value of R and giving the value of o correct to 1 decimal place. [3]

(i) Solve the equation
3cosf 4 2sind = 3.5,

giving all solutions in the interval 0° < 8 = 180°, [4]

(iii} The graph of ¥y = 3cos @ + 2sin 8, for 0° < & < 180°, has one stationary point. State the
coordinates of this point. [17
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The diagram shows the curve y = 2xe™" and its maximum point P. Each of the two points ) and R
on the curve has y-coordinate equal to %

(i) Find the exact coordinates of £. [4]

{ii) Show that the x-coordinates of @ and R satisfy the equation

x=ge". (L]

(iii) Use the iterative formula
— la%
Tor1 = 45"
with 1nitial value x, =0.to find the x-coordinate of O correct to 2 decimal places, showing the
valuc of each approximation that you calculate. [3]

iy
(a) (i) Show thatJ cos2xdx = 3. [2]

o

b
{(ii) By using an appropnate trigonometrical identity, find the exact value 01"-[ sin®xdx.  [3]
!

-

T
(b) (i) Use the wapezium rule with 2 intervals to estimate the value of I sec xdx, giving your

0
answer correct to 2 significant figures. [3]

Fal—

(ii} Determine, by skeiching the appropriate part of the graph of ¥ = secx, whether the
trapeziumm rule gives an under-estimate or an over-estimate of the true value. 2]

The parametric equations of a curve are
x=¢+2Iny, y=72¢t-Iny,

where ¢ takes all positive values.
. dy .
{i} Express e terms of 1. (3]

(ii} Find the equation of the tangent to the curve at the point where ¢ = 1. (3]

(iii) The curve has one stationary point. Show that the y-coordinate of this point is 1 + In2 and
determine whether this peint is a maximum or a minimum. (4]
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