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» Working time -~ 3 hours
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lines) in the booklet provided
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QUESTION 1 (15 marks)

X

() Find =y 2
Vi6—x"
. . 8
b} By completing the square, find |~————-—dx
® yrompleting fe sq sz+4x+13 2
. R €4
{c)  Useintegration by parts to evaluate L xX'log x dx. 4
(G} Use the substitution 1 =cosx to find jcoszxsin5 xdx 3
3x+ . . .
(e)  Express m&%%(;:'f_) in partial fractions and hence prove that
3e+7
f e fx = In 2. 4
h EHDEADEHD)

QUESTION 2 (15 marks) Start a new page

(a) et z=2+{ and w=1-{.Find, in the form x+iy,

(i) Bzt+iw 1

Gy W 1
5

(i) - 1
z

®  Leta=—3+i.

(iy  Express ¢ in modulus-argument form. 2
()  Express ' in modulus-argument form, 2
(i)  Hence express ar’ in the form x+iy. 1




QUESTION 2 (Continued) QUESTION 4 (15 marks) Start a new page

(a) Given F(x) = x* —2x. On separate diagrans sketch the graphs

{c) ¥z, =4+i and z, =1+ 2i show geomeltrically how to construct : ) i
of the following. Indicate clearty any asymptotes, intercepts

the vectors representing. with the axes and local maxima and minima.
Gy z+z,. 1 ¥
R A A 1
&y < N
(d)  Consider the hyperbola with the equation T =1. - o2 x
|
7
(i)  Find the coordinates of the foci and x-intercepts of the hyperbola. 2
‘ (i)  Find the equations of the directrices and the asymptotes of the hyperbola. 2 G y=|f)| 1
' i il = f{ix] 1
(i)  What are the parametric equations of this hyperbola? 1 @y ful D '
(i) y= 2
f(x)
{v) y’ = f (x) 2
QUESTION 3 (15 marks) Start a new page @ y=[f(x)]2
(a) If o, B and v are the roots of the cubic equation 2+ mx+n=0, find in terms of (vi) y=In [f (k)] 2
m and n, the values of
) ..1.+ % +i 3 ()  Theregion bounded by y=Inx, x=¢ and thex-axis s rotated about the 3
e Y
Gy a'+p+y 2 v —axis. Find the volume of rotation. Use the method of cylindrical shells,
. AY
(ilij  Determine the cubic equation whose roots are @* , 5% and y2. 3

(b) Given that the equation x* —5x*~9x* +81x-108=0 has a triple root,

find all the roots of the equation. 4 o
) I y=e"{Asin2Zx+ Bcos2x), prove that 3
2
LY 12D is5y=0 :
s dx (b)  First differentiating both sides of the formula
A1
~1

IHx+x? +20 4 4=
x-1

then find an expression for

14 2% 243x4+4x8 4.+ n2"™ 3




QUESTION 5 (15 marks} Start a new page

(a) Inthe circ

{c)

N
\_

D
(i) Show that BC bisects ZMCT.

(i) Show that triangle BCM is similar to triangle CAM.
Hence, show that CM” = AM x BM

(iii) Show that TB x TA = MB X TA + TB x'TM

(iv) Hence, or otherwise, show that M divides the interval AB
internally in the same ratio that T divides AB externally.
If 1,= fuan"xdx
() Showthat I, = a1,
n-1

(ii) Fing [tan®x dx.

&

le shown below, the diameter AB meets the chord CD at right angles at M.
The tangents at C and D meet at T.

QUESTION 6 (15 marks) Start a new page

(a) The solid shown has a semicircular base of radivs 2 units. Vertical cross-sections
perpendicular 10 the diameter are right-an gled triangles whose height is

bounded by the parabola z =4 -3

ayiaa ya
By slicing at right angles (o the x- axis , show hat the volume of the golid is given by

2
V= §(4 -x )mdx, and hence calculate this volume.
1]

()  The tangents at PGy, v, Q(xa2, y2) on the hyperbolaxy =1
intersect at the point T (X o Yo).

(i) Show that the tangent at P(x3, y1) has equation xyy +y*1 = 2

(it} Show that the chord of contact PQ has equation Xyg + yX o = 2

(iil) Show thatxy and x , are the roots of the quadratic equation
yox2~2x~i-x0=0

(iv) Hence, or othemisc, show‘that the midpoint R, of PQ has

11
coordinates (—»-—-—)
Yo %o

{v) Hence, or otherwise, show that as T moves on the hyperbola

1
xy=c?, 0<c<1, Rmovesonthe hyperbolaxy= —5
o]



QUESTION 7 (15 marks) Start a new page

(a)

(b

(i) Show that tan (A +—§)=~001A
(i) Use mathematical induction to prove that

m{(zn + 1)53 = (=1)" for all integer 02 1.

"Fwo stones are thrown simultaneously form the same point in the same
direction with the same non-2e10 ab gle of projection upward
inclination to the horizontal ), a, but with different velocities U, V
metres per second (U< V).

“The slower stone hits the ground at a point P on the same level as the
point of projection. At that instant the faster stone just clears a wall of

height h metres above the level of projection and its ( downward ) path
makes an angle f with the horizontal.

i) Show that while the stones are in flight, the line joining them
has a gradient of tane .

iy  Hence, express the horizontal distance from P to the foot of the
wall in terms of hand 0.

(iii) Show that V(tan-ttan By=2Utanex.

(iv)  Hence, deduce that, if E=%a,then U <%V,

QUESTION 8 (15 marks) Start a new page

(a)

)

©

Show that the locus in the Argand plane represented by the equation
}z—leH\:t& s a conic and find its cartesian equation. 3

A particle of mass = is projecteds againsta constant gravitational force mg and
. iy . . . .
resistance " where v is the velocity of the particle and ks a constant.

Let x be the distance traveled intime t.
Initiaily the particle has Zero displacement and v, = k(i ~ g), where his a

constant.

(i) Show that the equation of motion of the pazticle is x=— [ﬁ%ﬁ’? }.
Gy Show that s=klog —2 } 2
ch +v

(i) Find the time taken by the paticle to reach the maximum height, H,
and determine the height of that point.

A polynomial P(x) ic divided by x?—a® wherea +# 0,and the remainder is
px+g.
() Show that p= —ZL[P(a)v»P{wa)]

a

and q.—.%{f’(a) +P(a)] 3.
(i) Find the remaindes when FP(x)=x"-a", forna positive integer, 3

s divided by x*~a’ .
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