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Section A
(Start a new answer sheet.)

Question 1. (15 marks)

Marks
2 3 2
(a) Evaluate f > ax.
0d+X
(b)  Find Icosxsin“x dx . 1
(© Use integration by parts to find 2
[tedt.
(d) ® Find real numbera andb such that 2
1 a b
- =4 .
x(m-2x) x 7m-2x
(i) Hence find 2
J _ o
x(m-2x)’
3 2
(e) Evaluate [ (2-|x)ax.
) (i) Use the substitutiorx = a—tto prove that 2
jo f(x)dx = jo f(a—-x)dx.
(i) Hence evaluate 2

.[02 log, (tanx)dx
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Question 2.(15 marks)

(@)

(b)

(€)

(d)

(€)

(f)

Marks
If z=2+i andw=-1+2i find 2
Im(z-w).
On an Argand diagram shade the region thattisfeed by both the 2
conditions
Re(z) =2 and|z-1<2.
If |4 =2 andargz= 6 determine 3
. [ N [
(i) Z (i) arg Z
If for a complex numbet it is given thatz =z wherez # 0, determine the 2
locus of z.
27 3

A complex numbee is such thatrg(z+2) = g andarg(z-2)= =

Find z, expressing your answer in the foarib wherea andb are real.

The complex numbersg , z, and z, are represented in the complex plane by 3

the pointsP, Q andR respectively. If the line segmeri®Q andPR have the
same length and are perpendicular to one anottwre phat:

277 +2 +2° =22(2, +z,)
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Section B
(Start a new answer sheet.)

Question 3.(15 marks)

Marks
€) If 2-3i is a zero of the polynomia® + pz+ q wherep andq are real, find 3
the values op andg.
(b) If a, B andy are roots of the equatiox’ + 6x +1= 0 find the polynomial 2
equation whose roots areG, Sy anday .
. . x+4)°
(© Consider the functiorf (x) = 3 —~ )
()  Show that the curvg = f(x) has a minimum turning point at 5
x = —4and a point of inflexion ak = —6.
(i)  Sketch the graph of = f(x) showing clearly the equations of any 2
asymptotes.
(d) Use mathematical induction to prove that 3

n! > 2" for n> 3 wheren is an integer.
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Question 4(15 marks)

(@) If f(x)=sinx for —77< x < ndraw neat sketches, on separate diagrams, of:

M y=[fe)T

1
(i) y=—"—
Vi
f[“zj

(i)  y*=f(x)

v) y=1(/x)

(b) Show that the equation of the tangent to thgecu® + y% =a’ atthe point

1

P(xo,yo) on the curve i9<xo‘% + yyo‘% =a’.

(© Consider the polynomid?(x) = x> — ax +1. By considering turning points
on the curvey = P(x), prove thatP(x) =0 has three distinct roots if

8
a>5(3j5.
2
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Section C
(Start a new answer booklet)

Question 5(15 marks)

Marks
(a) A particle of masmis thrown vertically upward from the origin withiiial
speedV,. The particle is subject to a resistance equalkig wherev is its
speed andt is a positive constant.
()  Show that until the particle reaches its higth@oint the equation of 1
motion is
y=-(kv+g)
wherey is its height ang) is the acceleration due to gravity.
(i)  Prove that the particle reaches its gredtegght in timeT given by 4
KT = |oge[1+ %} .
g
(iv) If the highest point reached is at a heigrabove the ground prove
that 4
V, =Hk+gT.
(b) If @ and S are roots of the equaticrf —2z+2=0
() find a and £ in mod-arg form. 3
H n n+2 nr
(i) show thata" + 3" =~/2 .[COSZ] 3
Pageb
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Question 6(15 marks)

€) A group of 20 people is to be seated at a teatangular table, 10 on each 2
side. There are 7 people who wish to sit on one gidhe table and 6 people
who wish to sit on the other side. How many seadimgngements are
possible?

(b) The area enclosed by the cur\xes\/; andy = x’ is rotated about thgaxis 3

through one complete revolution. Use the cylindrsteell method to find the
volume of the solid that is generated.

(© The diagram shows a hemi-spherical
bowl of radiusr. The bowl has been
tilted so that its axis is no longer
vertical, but at an anglé to the
vertical. At this angle it can hold a
volumeV of water.

The vertical line from the centf@
meets the surface of the wateiat
and meets the bottom of the bowBat
Let P betweenW andB, and leth be
the distanc®©P.

. : _ (' 2 2 3
()  Explain whyV = [ rsmgﬂ(r h?)ah.
rémr 2
(i)  Hence showV = ?(2 - 3singd +sin® 0).
(d) () Show thatx* +y* > 2x°y*. 2
(i) If P(x,y) is any point on the curve® + y* =1 prove thatOP < 2*, 3

whereO is the origin.
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Section D
(Start a new answer booklet)

Question 7(15 marks)

€) How many sets of 5 quartets (groups of fourioiass) can be formed from5 2
violinists, 5 viola players, 5 cellists, and 5 p&is if each quartet is to consist
of one player of each instrument?

(b) 0] If t=tand, prove that 2
4t(1-t*
tan 49 = % :
1-6t°+t
(i) If tanftan4d=1 deduce thabt* —-10t> +1=0. 2

(i) Giventhat@d= ﬁ andé@= 3n are roots of the equation
10 10 4

tanfdtan4d =1, find the exact value ctbn% )

(c)

Two circles intersect & andB. A line throughA cuts the circles &1 andN. 5
The tangents &l andN intersect aC.

()  Prove thatJCMA + OCNA = OMBN .

(i)  ProveM, C, N, B are concyclic.
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Question 8(15 marks)

(@)

The diagram above shows the graptyeflog,x for 1< x<n+1.

0] By considering the sum of the areas of inmed auter rectangles show
that

In(n!) < Ln+lln xdx<In[(n+1)!]

i) Find [ Inxd
(i) in L nxax.
(i) Hence prove that

oo (1)
n!

(b)  If aroot of the cubic equatiox® + bx? + cx+d = 0 is equal to the reciprocal 3
of another root, prove that

1+bd =c+d?.

This question continues on the next page.
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(© A stone is projected from a poi@ton a horizontal plane at an angle of
elevationa and with initial velocityU metres per second. The stone reaches
a pointAin its trajectory, and at that instant it is mayin a direction
perpendicular to the angle of projection with sp@edetres per second.

Air resistance is neglected throughout the mo#éindg is the acceleration
due to gravity.

If tis the time in seconds at any instant, show thenithe stone is @t
0] V =Ucota

U
gsing

(i) t=

This is the end of the paper.
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STANDARD INTEGRALS

fx”dx:ix“”, nz-1Lx#0,ifn<0
n+1

r

P

r

P

de:Inx,x>O
X

e™dx

1
==—e™ az0
a

1.
cosaxdx=—sinax, az0

a

) 1
sinaxdx=-—cosax, az0

a

1
sec axdx= —tanax,

a

1
secaxtanaxdx = —secax, az 0
a

1

1

1 1 _ X
ﬁdx:—tanl—, az0
Ja?+x a a
( X
dx=sin'=, a>0, —a<x<a
a’-x° a

ﬁdlen((+\/x2—a2)x>a>0
2 2
JANX —a

————dx=In x+x/x2+a2)
JAX*+a’ (

NOTE: Inx=log_x, x>0
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