





Questions 7 and 8 refer to the graph of’T: - -T—ﬁ =1
Y
.
b
*
7} What is the eccentricity?
V2
®
5
{a <
(D) ¥5
8) What are the equations of the asymptates?
[A) ¥y = t2x
B y=tix
€ y=42
1
{D} ¥ - i;
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9) The equation x* + px + ¢ = 0, wherep = Dand g = 0, has roots @, jf, ¥ and §.

What Isthe valueof a* + 8% + y* ¢ 647

ny  —4q
B p-2g
) pt-2q
oy p

10} Whatisthe value of § — X% rp(1 — p)™F

) 5=1

(8  S=

€@ S=q
ey §= pul—m
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Question 11 {15 Marks)

a}

b}

€}

e)

letz=1+iv3 andw = 3 +1i

51 Express w in terms of z.

{ii} Express z in modulus-argument form.

fii)  write 2%in the form a + ib

Find numbers 4, B and £ such that

fx iox+t A Bx+C

2Ete1y x| a1

Find the value of zif 22 + 3iz = 7

Evaluate _[0”2 v,;xz dx

Sketch on the argand diagram the region defined by

w g ™ T T T
T <Re(z) <3 AND T <im(z)<; AND ;carg(z)c;
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Question 12 (15 Marks}

a) i Show that for ¢ = tan =,
2dt
=
1412
fii} Use the substitution t = tang. o evaluate

7z 1
j ———dx
o 1+ cosx +sinr

by By using an appropriate substitution, evaluate fa

Hint: Consider o substitution which removes the v

i a4t

c} Sketch the graph of ¥y = T showing all asymptotes

d} Find and sketch the locus of the complex number z, where

lz— (2420 =lz— (6 +6i)|
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Question 13 (15 Marks} (4] In the diagram, MAN is the common tangent of twa circles touching internally at 4. 4
s 8 and £ are two peinis on the larger circle such that BC is a tangent to the smaller
) . _ n
fa} i) Given Iy = [ x(x® + 1)"dx , show that 3 circle with point of contact 0. AB and AC cut the smaller circle at £ and F respectively.

PS4+ 5n Show that AD bisects 2 BAC

e

fi} Hence, find Iy, in terms of Ig and x. 2

(b} The following graph of ¥ = f(x) starts at x intercept = —% and
ends at the paint {4,3). Sketch

v

o

1

(i} Y=o 1
i}  y=flx—1}+1 1
(i} ¥ =log(f(x}) 2
W) y=flx® 2
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Question 14 {15 Marks}

a)

b}

]

d}

e)

Copy the graph of ¥ = x° into your writing booklet.

a
By considering this graph, show thatp — 1 < p? —% <pt—piforp>1

InaseriesT)y =3,1, =8and T, = 2T,_; — T,_; for n > 2. Show that

Ta=5n~2forn 2 1.

The polynomial P(x) = x® + ax® + bx? has a factor (x + 132, Find the value
of the real numbers @ and &.

The eguation x* + bx? + cx? 4+ dx + k = Q has rogts «, i-, Fand f;-

{i) Showthat b = 1

{i) Sshowb=4d

The equation x3 + 3x% + 2x + 1 = Q has roots a, § and y, Find the monic
tubic equation with raots a®, fZ and 2.
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Question 15 (15 Marks)

aj

b}

c

& rectangular hyperbola has the eguation oy = %a .

{i)

i)

fiii)

fiv)

(i

(i)

letz =

{ii}

fifi}

fiv)

2

Show that the pgint P (-?, ?) lies on the hyperbala, for

all values of t.

Show that the equation of the tangent at P is given by the
equation 2x + t2y = 2at,

One of the foci of the hyperbola is 5(a, @}. DO NOT PROVE THIS.
From a point T on the tangent a line is drawn through 5, such that
PS is perpendicular to PT. Show that the equation of PSis

rPxr—2y=at®—2a

Hence find the locus of the point T.

2
By starting with (casi + Isini) and using De Moivre’s Theorem
find expressions for sin x and cos ¥ in terms of sin§ and cosg,
By using the recsufts fram part {i} and ¢ = tan ;, prove the result

2t
P

tanx =
1

cos@ +isinfandletw =cosa +{sina
Solvez” =1

Show that cosna = %(cu“ + ™)

Suppose that % teoosa+oos2ae + cos3e = 0. Use parl {ii) to show
that w’ = 1.

b
Hencesoive;+ cosa+eos2atocosda=0forr Ca<w
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Question 16 {15 Marks} 8] In the diagram below, a solid is shown which has a rectangular frant which

is paralie! to the triangular back 2nd the distance between the frant and

a} The diagram shows the area bounded by 1he function ¥ = In{x), the x-axis 4 back is 20om

and the line x — ¢.

ynis)

by Aiso AB = DC = XY = 20cm, DA — 8cm and the perpendicular

Find the volume formed when the area is rotated argund the fine x = —1. distance from Z to XY is also 8cmn.
b) A 20kg trolley Is pushed with a force of 100N, Friction causes a resistive force which is {i} Copy the diagram into your writing booklet and add suitable 1

proportional to the square of the trolley's velocity. coordinate axes to your diagram.

{ii) Find expressions for the length of /K and M1,
(i} Show that ¥ = § ~ Eﬂ. where k is 2 pasitive constant. 1 {ii} Find the area of the cross section /K LM 1
. °0 {iv} Hence find the volume of the solid. 2
£13] 'f the trofley is initially stationary at the ongin, show that the 4
distance travelled when its speed is ¥ is given by
10 100
x = -k— In (—IGU — kll’z) END OF PAPER

DUESTION 16 CONTIMUES NEXT PAGE
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