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QUESTION 1 (14 marks) MARKS QUESTION 3 (13 marks)
(8)  Evaluate I3 L 3 3 (8  Solve the equation 4fx| = |x—1]. 3
2% +2x-6

On the diagram, sketch the graphs of y =4|x] and y=[x—-1]
and hence, or otherwise, solve the inequality

(b)  Find I 2 gy 2
x*+2 4x} > -1},
{b) () Sketch the graph of y =x*—9 showing the intercepts on the axes, 7.
T_ 1
(¢)  Evaluate J.n dx 3 N ) .
7 J9—x* (ii) Without using calculus, use the graph in (i) to sketch on separate
axes the graphs of ;
. i S . S =t
@ Fnd DX g 2 @ y=s B Py @ =0
) Find J' -2 4 3 ()  Prove that the tangent at a point (x1,31) to xy = ¢* is given by 3
x? -1
xyy +x1y =22,
®  Find j sin?3x dx 2
QUESTION 4 (14 marks)
= i i I I
QUESTION 2 ; (12 marks) (a)  The complex number z = cos8+7/sin @ where 2 <0< 3 8
(a)  Find %[1083("+ 1 .H,Z)] = I 5 Show that |1+2z] =2cosg- and arg(l +z)=%.
J1+u?
Hence, or otherwise, show tha - —1—[1 —~jitan -Q:l.
1+z 2 2

cos0 &
J1+sin’0

n
Hence, or otherwise, evaluate J'zn . . . 1
2 Describe the locus of the point representing z and T2 in an Argand diagram

as @ varies from ~Z 10 &,
varie )

: 3x+4
(b) Find J' et D) dx 3 (b) By using De Moivre's theorem, or otherwise, show that 6

c0s40 =8 cos*0 - 8cos?0+1.

(c) Using the result : £os20 = 2cos?0 ~ 1, or otherwise ' 4 .
Hence find all acute angles 0 for which cos40 +2cos?0 = 0.

T
evaluate J. cos*0 @b

3

2
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QUESTION 5 (15 marks)

2 2
(@  Draw a careful sketch of the hyperbola -’]-% - }—)9— =1, showing the vertices 4

the directrices and the asymptotes. Write on your diagram the equations of
both directrices and of both asymptotes.

(b) Let P=(4secO,3tan0) be any point on this hyperbola. Find the equation 3
of:
(1) the tangentat P (i) the normal at P.

(c)  The tangent and normal at P meet the y—axis at T and N respectively. 2
Show that 7= (0,~3 cot0) and N = (O, Btand ).

(d)  Show that the circle with diameter NT' passes through both foci. 4

(¢)  Find the points P on the hyperbola which make the diameter of the circle 2
in part (d) minimum.
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STANDARD INTEGRALS

[ 1 . .

x"dx . = 1 mw—1; x20,ifn<0
n+l

1

—dx =Inx, x>0

x

( ax ]‘ ax

eV dx =—e™, a=z0
a

[ 1,

cosaxdx =—sinax, a0

[ 1

sinax dx =—Ecosax, a#0

.

o 1
sec”ax dx =Etanax, az0

.

1
secax tanaxdx =—£secax, a#0

1(x+\]x ~a2), x>a>0

L 1X
J =sin—, a>0, —a<x<a

\/___
\/___._
\/,_. =1n(x+\/x2+a2)

NOTE: Inx=log,x, x> 0
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