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0 2dx
hence evaluate j o
2 x*+4x+3

d  Find | dv
' l+cosx—sinx

Question 2
Solve the following equatlon for z givi
2

a.

2
and gz,

b. If z =2cis—
3

the form a+ 4/
1.
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2 =322 +7z-
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The equation

5=0 has one root equal to (1-2i)
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express your answer to the following in

C.
Factorise this equation.
d.  What are the mplex equations for the following loci:
i. . The circle with centre (=1,/) and radius 2.
'~ The ellipse with foci (~1,0) (2,0) that passes through (2,4/)

-2i|=2

Sketch the locus of z such that !, -2

e.
L. Find the range of [z!
ii. - Find the range of arg z
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Question 3
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Given the equation of the hyperbola 1 = ¢

: . c
establish the equation of the tangent at T(ct,—)
- t

P, O, R are three points on one branch of this hyperbola, with
parameters p, q, r respectively. The tangents at 2 and O intersect at U,
IfO, U, R are collinear, find the relationship between p, ¢ and r.
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Show that  P(acos#, bsin ) lies on the ellipse

If Pand QO (acos@, bsin &) are two points on this ellipse, prove that the

oy

locus of the mid-point of PQ is a straight line, giventhat 6+ =

for all positions of P and Q.
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Question 4
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This is a graph of the curve y = f(x). —5<x<5
Sketch separate graphs of the following and mark any umportant points on each sketch,
L Y= Vf\-‘:)
i y=f(x)
1 4 3x° -7
b Show that - +3=— 1
x-2 x+3 X" +x-6
-.xz 7
. . . J -
i Find the vertical and horizontal asymptotes of f{x) = —— 2
X" +x-6
i, Find the turning points and determine their nature. 4
iv.  Sketch the curve, showing all important points. You may omit the point 3
of inflexion. '
v.  Use the sketchto solve 0O< f(x-) <3 1




Question 5 (Start a new page)

d(-lz Vz)

a - Prove a=——

dx
b 1L A small mass, attached by a string to a fixed point, describes a
horizontal circle at the uniform angular speed of 1 revolution per
second. Prove that the distance of the mass below the fixed point
is independent of the mass and of the length of the string.
ii.  Find the tension in the string when the mass is 2.5kg, the string is
45cm long and the angular velocity is 2 revolutions per second.

C. A mass moves in a straight line against frictional resistance of 0.2 of its
weight and air resistance of 0.1v per unit mass, where v is the velocity
of the mass. If the initial velocity was 40ms™! find the distance
travelled and the time taken for it to come to rest.
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| Take g=10ms™" |
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a.  Assolid has a base in the shape of the ellipse — +;—, = 1. If every cross
JERDE:
section perpendicular to the base is a semi-circle, with its diameter at right
angle to the major axis of the ellipse, find the volume of the solid by slicing.
\’.'2 yZ
b.  Useintegration to show that the area of the eilipse —=+2—=1 is mab
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1. Hence tind J x'e “Tax
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Question 7 (Start a new page)
PQR is an acute angled triangle inscribed in a circle. The altitudes
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L. Draw a neat diagram showing this information.

1. Prove AM=MB.

b. A student council consists of 6 girls and 8 boys. A commuittee of
5 members is chosen at random. What 1s the probability that the
girls will have a majonty on the committee?
¢.  Theequation 8x*+44x’ +54x? +25x+4=0 hasa triple root
Solve this equation.
uestion 8 (Start a new page)
) YO o Lo A m T T S ST 21 S N 3 BN S ¥
4. 1t 4, 0, ¢, U dic Uncgud] redt nilumoers, prove l\a +0 Ill\(, +d ,J,ﬁ \ac+oa)
b. Find the relationship between the co-efficients of P( \:) =xl+a +bhx+c=0
given that the roots are in Arithmetic progression.
C. The circle x* + y° =4 (s rotated about the line x =3 to form a Torus.
Use the method of slicing the torus perpendicular to the y axis to form
an annulus to show the volume of the torus is 24 72,
d.  Consider the function y=x" for x>0

Show that its derivative is  (log, x+1)x~,
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End of paper




