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1  Find the set of values of x for which 3(2%*%) < 8. Give your answer in asimplified exact form. [3]
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2 (a) Expand (1+ 3)()7% in ascending powers of x, up to and including the term in X%, simplifying the
coefficients. [3]
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3 (a) Sketchthegraphofy=|2x—3|. [1]

(b) Solvetheinequality 3x—1> [2x— 3. [3]
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4  The parametric equations of acurve are
x=e"3 y=4lnt,

wheret > 0. When t = a the gradient of the curveis 2.

(@ Show that a satisfies the equation a = 5(3 —Ina). [4]
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(b) Verify by calculation that this equation has aroot between 1 and 2. 2]

(c) Usetheiterativeformulaa,,, = 5(3—Ina,) to calculate a correct to 2 decimal places, showing the
result of each iteration to 4 decimal places. [3]
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do oy X
5 (a) Show that OIX(x tan “x) 1432 2]
V3
(b) Show that fo xtar’x & =2n-13. [5]
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10

The complex numbers 1 + 3i and 4 + 2i are denoted by u and v respectively.

(a) Find % intheform x + iy, wherex and y arereal. [3]
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In an Argand diagram, with origin O, the points A, B and C represent the complex numbers u, v and
U —V respectively.

(c) Statefully the geometrical relationship between OC and BA. [2]
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7 (a) By first expanding cos(x + 45°), express cos(x + 45°) — v/2sinx in the form Rcos(x + a), where

R> 0 and 0° < o < 90°. Give the value of R correct to 4 significant figures and the value of «
correct to 2 decimal places. [5]
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(b) Hence solve the equation
cos(X + 45°) —/2sinx = 2,

for 0° < x < 360°. [4]
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In the diagram, OABC isapyramid in which OA = 2 units, OB = 4 unitsand OC = 2 units. The edge OC
isvertical, the base OAB is horizontal and angle AOB = 90°. Unit vectorsi, ] and k are parallel to OA,
OB and OC respectively. The midpoints of AB and BC are M and N respectively.

(3) Expressthe vectors ON and CM intermsof i, j and k. [3]
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(b) Calculate the angle between the directions of ON and CM. [3]
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<

The diagram shows the curvey = sin® 2xcosx for 0 < X < %n, and its maximum point M.

(&) Find the x-coordinate of M. [6]
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(b) Using the substitution u = sinx, find the area of the shaded region bounded by the curve and the
X-axis. [4]
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10 Inachemical reaction, acompound X isformed from two compounds Y and Z.
The masses in grams of X, Y and Z present at time t seconds after the start of the reaction are x, 10 — x

and 20 — x respectively. At any time the rate of formation of X is proportional to the product of the

masses of Y and Z present at the time. Whent =0, x=0and %= 2.

() Show that x and t satisfy the differential equation

dx

at- 0.01(10 — x)(20 — x). [1]
(b) Solvethisdifferential equation and obtain an expression for X in terms of t. [9]
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