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. : X : :
The equation of a curve g = for x > —1. Show that the gradient of the curve is always

i 1+ 2x 2
negative. [3]
Solve the equation |3 - 1| = 3%, giving your answers correct to 3 significant figures. [4]
. Inx
Find the exact value o X dx. [5]

1

The parametric equations of a curve are
X=e'cost, y=e'sint.

dy

Show that = = tan(t - 37). [6]

(i) Prove that cof + tanf = 2 cosec 2. [3]
in

(i) Hence show thaJ‘1 cosecBdo = % In3. [4]
67‘6

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 angleOAB is 6 radians. The shaded region
is bounded by the circumference of the circle and the arc edtiireA joining B andC. The area of
the shaded region is equal to half the area of the circle.

2sin—-nx

(i) Show that cos@= 20

[5]

(i) Use the iterative formula
2sin®_—n
-1
Ot = %COS (Tn) ,

with initial value 6, = 1, to determine correct to 2 decimal places, showing the result of each
iteration to 4 decimal places. [3]

n
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7 Letf= X1
(X—=2)(x*+ 3)
(i) Express fx) in partial fractions. [5]

(ii) Hence obtain the expansion @kj in ascending powers of up to and including the term ixf.

[5]

8 Throughout this question the use of a calculator isnot permitted.

(@) The complex numbeng andv satisfy the equations
u+2v=2i and wu+v=3.

Solve the equations farandv, giving both answers in the form+ iy, wherex andy are real.

[5]

(b) On an Argand diagram, sketch the locus representing conmuimbersz satisfying|z +i| =1
and the locus representing complex numhesatisfying argw — 2) = %n. Find the least value
of |z — w| for points on these loci. [5]

)

The diagram shows three poirds B andC whose position vectors with respect to the ori@irare

given bya& = (—i) OB = (g andOC = g) The pointD lies onBC, betweerB andC, and is
such thaCD = 2I§B. ! ¢

(i) Find the equation of the plarABC, giving your answer in the forrax + by + cz = d. [6]
(i) Find the position vector dD. [1]
(iii) Show that the length of the perpendicular fréao OD is % V(65). [4]

[Question 10 isprinted on the next page.]
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A tank containing water is in the form of a cone with vertéx The axis is vertical and the semi-
vertical angle is 68 as shown in the diagram. At tinte= O, the tank is full and the depth of water
is H. At this instant, a tap &€ is opened and water begins to flow out. The volume of wateren th
tank decreases at a rate proportionallipowhereh is the depth of water at tinte The tank becomes
empty whernt = 60.

(i) Show thath andt satisfy a differential equation of the form

dh _3
- _ 2
T Ah 2,

whereA is a positive constant. [4]

(i) Solve the differential equation given in pdrt and obtain an expression fom terms ofh and
H. [6]

(iii) Find the time at which the depth reacl#t [1]

[The volumeV of a cone of vertical height and base radiusis given byV = %nrzh.]
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