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1 Find the set of values of satisfying the inequality
|X+ 2a| > 3|x—a|,

wherea is a positive constant. [4]

2 Solve the equation
2In5-e*) =1,

giving your answer correct to 3 significant figures. [4]

3 Solve the equation
cogX+ 30°) = 2cosX,

giving all solutions in the intervat180C° < x < 180°. [5]

4  The parametric equations of a curve are
Xx=t-tant, y=In(cost),

1 1
for —zﬂ' <t< Eﬂ:'

(i) Show thatg—z(/ = cott. [5]

(i) Hence find thex-coordinate of the point on the curve at which the gradieenisal to 2. Give
your answer correct to 3 significant figures. [2]
5 (i) The polynomial {x) is of the form(x — 2)2g(x), where @x) is another polynomial. Show that

(x - 2) is a factor of f(X). [2]

(ii) The polynomialx® + ax* + 3x3 + bx? + a, wherea andb are constants, has a factor— 2)2.
Using the factor theorem and the result of @@rtor otherwise, find the values afandb. [5]
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In the diagramA is a point on the circumference of a circle with cer@rand radiug. A circular arc
with centreA meets the circumference BtandC. The angle€DAB is equal tox radians. The shaded
region is bounded byAB, AC and the circular arc with cente& joining B andC. The perimeter of
the shaded region is equal to half the circumference of ttodeci

) ' [3]

(i) Show thaix = cos* ( 2 f4x

(i) Verify by calculation thak lies between 1 and 1.5. [2]

(iii) Use the iterative formula

X —cos‘l( r )
n+l 4+ 4X,

to determine the value of correct to 2 decimal places. Give the result of each itematoo
4 decimal places. [3]

7 (@) ltisgiventhat-1+ (v/5)iis a root of the equation® + 2z + a = 0, wherea s real. Showing your
working, find the value o&, and write down the other complex root of this equation. [4]

. w-1
(b) The complex numbewn has modulus 1 and argumertt 2adians. Show thavthr—1 =itan6. [4]

8
y
A
o) - » X
The diagram shows the curye- xcos%x forO<x< .
.. dy 2y .
(i) Find O and show thatg)? +y+4sinix=0. [5]

(i) Find the exact value of the area of the region enclosed byp#risof the curve and theaxis.

[3]
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9 The population of a country at tinteyears isN millions. At any time,N is assumed to increase at a
. N
rate proportional to the product 8fand(1— 0.0IN). Whent =0, N = 20 ando(lj—t =0.32.

() TreatingN andt as continuous variables, show that they satisfy the diffilmeequation

% = 0.02N(1- 0.01N). [1]
(ii) Solve the differential equation, obtaining an expressari in terms ofN. [8]
(il) Find the time at which the population will be double its vaaué = 0. [1]

10 Referred to the origif®, the pointsA, B andC have position vectors given by

OA=i+2+3k, OB=2i+4+k and OC=3i+5 —3k.

(i) Find the exact value of the cosine of anglacC. [4]
(i) Hence find the exact value of the area of trian§RC. [3]

(ili) Find the equation of the plane which is parallel to yhaxis and contains the line throudh
andC. Give your answer in the forrax + by + cz = d. [5]
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