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QUESTION 1

-
XD

<)

)

Use a SEPARATE Wating Booklet

i
Evaluate f() te™ dt

Find the real numbers @, » and ¢ such that

)
1 a bx+c
= -t 3
x1+x")y x 1+4x°
.. - ¢ dx
i1) Hence find j e
x(L+x7)
. . 4 x
Fwvaluate (X
‘0 Vx4
x
0 If I = 0 x" cosxdr show that, for n>1
7 » 1
1, =(&f —nn-v1,,
1) Hence find the area of the region bouaded by

the curve y=x"cosx and the x-axis for 0 <x <%

Marks

b

[



_ !
. QUESTION 2 Use a SEPARATE Writing Bookler Marks
. a) The complex number z moves such that  Im| = |=1 3
I
Show that the locus of z is a circle and find its centre and radius.

b) 1y Find the square roots of the complex number 5 -124 2

I ,
. 1++/5-12/ , . .
i Given that 7 = —————— and is purely imaginary, 2
’ 24+ 2i S
sy 400

hnd 2

<) 1) Shade the region on the Argand diagram containing all 3
of the points representing the complex numbers z such
that

I . hali74 R ¥
z—-1—id<1 and “<arg{z-ilgx=
| { P! d.,( Iy

satisfying the mequalities of part 1) above.
Express w in the form x+iy.

_ -1+ B
d) Express z = i modulus/argument form and hence 4

A3+
evaluate COS% in surd form.
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QUESTION 3 Use a SEPARATE Writing Booklet Marks
a) The diagram below shows the graph of the discontinuous function y = f{x)

Fy y=/(x)

2, D

(1,0

Draw large (balf page), separate sketches of the following

) v==JI

Wy =/ 3

L

i) y=— 3



th

y
4

— 7

P(x,,y,)
KN R(x(,,yo)
() —» X
o)
£
NOTTO

SCALE

[]

The ellipse T with equation ——+=—=1 has adicectrix D a5
FAN

shown in the diagram. Point R{x, . Vo) bieson D PO is the

urLS L

N

chord of contact from R where £ is the point {(x,,¥,).

0 Write down the equation of D
1) Show that the equation of the tangent at P is

X X !
AL NV

1
25 16

~X )
1ii) The equation of PQ is Doty Kok I
25 16
Show that the focus of F lies on PQ
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QUESTION ¢ Use a SEPARATE W aiting Booklet Marks
a) A solid 1s formed as shown below. Its base is in the xy -plane 4

and is in the shape of the parabola y = x%. The vertical
cross-section is in the shape of a right angled isosceles triangle.

Ay

By using the method of slicing, calculate the volume of the solid
between the values y=0 and y=4.

b) Find, using the method of cylindrical shells, the volume of the solid 6
generated by rotating the region bounded by the curve y=(x-2)?
and the line y=x about the x-axis.
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On a special chess board, the squares are arranged in 8 rows and
5 columns as shown

*_“J\i\:g

A player can only move forwards or across in the directions shown
by the arrows, one square at a time,

1) Ifa player is situated at X, tn how many ways can the
player reach the square labelled Y ?

1) In how many w ys can a player move from X o Y if
they must pass th wrough M ?

[F%]

bt
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ESTIONS Use a SEPARATE Wiriting Booklet

et - M .; A -
The cubic equation x° —x° +4x—2=0 has roots &, fandy

. . . . 2 s 2
1) Find the equaton with the roots a’, frandy
1) Find the value of @’ +a’y® + 8°)°

v 7 4 3. 2 r .
I P(x)=4x" +4x" + x+k for some real number £, find the
values of x forwhich P(x)=0. Hence find the values of & for

which the equation FP(x) =0 has more than one real root.

+14x% —~11x+3 show that

P(x) = ( +l) -1 1(x +—1~)+ g
X X

and hence solve P(x) =0 over C (complex numbers)
and factorise  P(x) over R (real numbers)

Marks

ipin

(')



QUESTION 6 Use a SEPARATE Wating Booklet

a)

N
n
_
n
=
E b)

1) Show that the equation of the normal to the hyperbola
22
22— - %; =1 at the point P{asecd,btand) is
asin x+by =(a® +b*)tand
i) The normal at the point P(asec8,btand) on the hyperbola
22
—{—2-— - —J%— =1 meets the x-axis at G. PN is the perpendicular
a®” b

from P to the x-axis. Prove that OG = e* x ON , where
O is the origin.

The points K and M in a complex plane represent the complex
aumbers @ and B respectively. The triangle OKL is isosceles

2
and LOKL = —{i The triangle OLM is equilateral.
3

Show that 3a’ + 8% =0

¢Y

M

Marks

5
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QUESTION 7 Use a SEPARATE Writing Booklet Marks

a) Prove by induction that, for n 21 5

cos?%—-:%-\j2+\/2+\/2+\/...+\/§
- 2 2 ~ ]

n—terms

b) 1) Prove that: 3

tan™ (n + 1)~ tan " (n) = cot™ (1+n+n? )

i) Hence, sum the series 3

cot™ 3+ cot™ 7+ cot™ 13+...+cot™ (1 +n+n*)

) Using a graph, find the values of x for which f(x)> (fF(x)’ 4
where f(x)=++sinx and 0 < x <27
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QUESTION S8 Use a SEPARATE Writing Booklet

b)

The tangent at P(cp, —C—) to the hyperbola xy = ¢* meets the
p

lines y=%x at A and B respectively. The normal at P meets
theaxesat C and D. If M represents the area of AOA4B and
N represents the area of AOCD show that M N is a constant.

1-ix _
1) Determine whether f{(x)= i I] | is even, odd or neither.
X
Justify your answer.
1t) Sketch y = f(x)
1i1) Hence, or otherwise, solve  f(x)} =1

)  Sketch y=e/™

Marks
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