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QUESTION 1:

(a)
1
2

)
2
X {e}
&4

(d}
2
2
OUESTION 2:

{ay
I
Z (b}
4 {c}
3 {d)

Find
(i ¢
§x2+2x+5
) } "
S (x+Dyx+l

secxtanx+sec” x
Sec ¥ +tanx

Prove that 880 x =

and hencs find j’sec xele

o !
Find the exact value of j:xe‘xﬁ
)

W f L
(x+D(x? +4)

!
Find j. & and hence prove that
/ x(x+1)
n b
ZI x =log,(m+D-nlog, 2
Pt L E RS
Hz=3-4 find

@ z ) |7 D age vy arglizy &) Az
The complex number z=x+i issuchthat |z~ =Im(z)

Find, and describe geometrically, the locus of the point P representing z

Sketch the locus on the Argand Diagram of the point Z representing the complex number z
where  |z-2i]=1

What is the least value of arg z ?

A is the point representing the complex number z = 243i, while B represents the complex
number iz,

The point C is such that ACBC is a square (where G is the origin)

Find the co-ordinates of (.



QUESTION 3:

3 (a)

3 (b}
{c}

1

2

3

3

@

G5

(iif)

(v

If one root of the polynomial equation x° +ax? +hx+c=0 is the sum of the other two
roots, show that
a’ —4ab+8c=0

3

The polvnomial P(xi=x" +ax” +bx+6 where g and b are real numbers, has & zero of 1-i.
poly X

Find @ and b and express Py} as the product of two polynomials with real coefficients.
) ‘3

1 -
Thecurves y=— and y=x"-4

intersect at points B, O, R as shown.
P, Qand R have x-values o, Dandvy.

( is the origin,

Show that o, f andy are roots of x° ~4x—1=0
Find a polynomial with numerical coefficients with roots &, #%, and »*

Find an expression for ,i: ~+»-~L + —E;-

o ’5)2 },a

Hence find the valuc of OP* +0Q% +0OR?



QUESTION 4:

(2 Given the hyperbola  9x% ~16y° =144 find
1 {5 the length of the major axis
1 (i)  the eccentricity
i (iily the co-ordinates of the foci
i {ivy the equations of the direcirices
i {v)  the equations of the asymptotes
&)

In the diagram at left, the chords PQ and ™
are paraliel

The tangent at D cuts the chord PQat T

The other point of contact from Tis Band BC

cuts PQatR
)] Copy the diagram onto your page

3 ' (i} Provethat £BDT = <BRT and state why B,’I’,D‘aﬁé R are concyclic
3 (i) Show that ARCD is isosceles
4 (e}

; # 7 —‘“\:’h?&

\\Si\-' _,’j/
; {
H
! I
5 {
. x 7 .
The tangent to the ellipse  ~— B—,}— =1 ai the point T{acosd,bsind) meets
gln &

the directrices of the ellipse at Pand Q.
5 and & are the focl.

Show that ZTSQ = 90°



QUESTION 35

{a) Sketch, on separate axes, the following graphs, showing all important features
(DO NOT use Caloulus)
2 @  y=sin®x -2 sx<im
i
_sinx 0
z gip r° < x>
2 (v}  y=rmax(x,i-x} where maxfab)Y=a whenazb

y=b when ab

2 @& Use De Moivre's Theorem to show that
) n , . Zcosné . .
Q+itand)" +(1-iand)" = —wmw—r0 where » 15 an integer
cos” &
{cos @ =10)
3 {if)  Use this resulf to show that the equation

{14«2}"’-&-(1-—3}4:{) has roots of iz‘ta:}fg—, +itan—

i1
(D Hence, or otherwise, show that tan® »'g» =3-242



QUESTION 6:

{a}

A
5 Find jg;;—mx}‘cﬁc
g = O
b4 A v
)] The curve y=f{x) is reflected in the y-

axis to give the shape shown R

The sirips shown both have width Ax NN

and are equidistant from the y-axis, = = .

2 e |y a
& A

3 ) The shaded area is rotated around the linesy<g > = —<L

Find sach of the volumes of the two cylindrical shells as the two strips are rotated.

{Axig small)
3 {iiy  Show that the volume of the solid so formed is given by

F-3
Yo v =dral f(x)ds
B
i A ‘ﬁ
(©
{ ’ Two circles, centres (-1,0) and (1,0} and

of radii 2 units have a common region as

shown, and this region is rotated about =T
A / ,a M= "§

{
) Show that the volume of the solid formed is given by

1 —_—
Ef’mS:rf«j'—%m(x«%l}aa&:
o

i {(ii}y By using your answer to part () of this question above, find the exact volume of the solid.



QUESTION 7

(a3 A particle moves in 2 straight line so that its distance from the origin at any time tis given by
x and its velocity by v.

3 {i} The acceleration of the particle at a distance x is given by the equation
a=n"(3-x) where n is a constant.

If the particle moves from rest from the origin (x=0), show that

12 4 1 2
vt —pt Bx—-=x"y=0
SV { 5%

Z (iiy  Hence show that the particle never moves outside a certain interval and give that interval.

3 & @ ‘
: Let [, =‘§.x(inx)”dx where #=0,1,23,. oo
1
Using integration by parts, show that

S (i} The area bounded by thecwve y= Jx (Ilnx) xz]

the x-axis and the line x=¢ is rotated about the x-axds through 2n radians.

Find the exact value of the volume of the solid of revolution so formed.



QUESTION &:

4 {a)
4 (b)
3 © O
4 (i)

T

z
Evaluate f
0

ax

. . . x
P uging the substimition ¢ = tan —
I+cosx+sinx 2

A plane curve is defined by x7 +2xy+3° =4
This curve has 2 horizontal tangent ai the point PXL I

By using Implicit Differentiation {or otherwise), show that ¥ is the unigue real root of
X +XP+4=0
I x>1 and x; >1 showthat x +x; >4x%;

Use the Principle of Mathematical Induction to show that, for #2212, if x; >1 where
J=L23,..,n then
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