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NOTE  dnx =log, v, x>0

DIRECTIONS TO CANDIDATES:

1. This paper contains 8 questions.

ALL questions may be attempted.
ALL questions are of equal value.

HowoN

The questions are not necessarily arranged in order of difficulty. Candidates are advised
to read the whole paper carefully at the start of the examination.

5. All necessary workings should be shown in every question. - Marks may not be awarded
for careless or badly arranged work.

6. Standard integrals are supplied. Approved calculators may be used.

7. EACH question attempted is to be returned in a separate writing booklet clearly marked
Question 1, Question 2, etc. on the cover. Each booklet must show your Candidate
Number.

8. If required. additional writing booklets may be obtained from the Examination Supervisor
upon request.

Students are advised that this is a trial examination only and cannot in any way guarantee the content or format
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c)

d)

3 74 and 25 are the roots of 2 +1=0 , draw the
pentagon represented by these points on an Argand diagram.

Show that the side of this regular pentagon is of length 25in% )

If zy=1+i, zy=2+6i, z3=—1+7i find all possible complex numbers

" 24,50 that z), 7, zzand z, form a parallelogram.

On separate diagrams, draw a neat sketch of the locus defined by:

. z—i| =&
L e

iy |z-2|=3]z+2i]

©)}

C))




b)

)

ISTION 2 USE A SEPARATE WRITING BOOKLET

Reduce the polynomial P(x):x6 ~2x* —x+2 into irreducible factors
over:

i)+ Athe rational field ©.

it) the real ﬁeld R.

iiiy  the complex field C.

Given that the polynomiial P(x) =xt et v6x+4 has a rational zero of
multiplicity 2, find all the zeros of P(x) over the complex field.

Consider the polynomial P(x) =x* —4’ +11x% - 14x+10

i) If P(x) has roots a+bi, a—2bi (where a, b are real) find the
values of @ and b.

i) Hence, find the zeros of P(x) over the complex field and
express P(x) as the product of two quadratic factors.
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QULDX AN

). Evaluate and leave your answer in exact form

©)

By using the methovd«of i

j ln(Sx—S)dx ; x>% |

Find |

&
3sinx—4cosx

X

by using the substitution f=tan 2

®
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A line drawn through O, parallel to the tangeni to the ellipse at 7,
meets the ellipse at M and N, Prove that the area of the triangle TMN

is independent of the position of T.




QUESLIUND [T D Oy

a)

b)

The equation 2¢*~9x2+7=0 hasroots a,f and 7.

2,

Find the equation with roots &, p° md p.

Sketch the region R for which OSny2 -x* and 0<x51

i) “Calculate mammmﬁ&alue of y inR.

Find the volume Kgénerate'd when R is rotated about the y-axis, using
the method of: =7 ' S

i) Cylindrical shells ; and

jiiiy  Slices.
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UESTION 6 -

" USEA SEPARATE WRITING BOOKLET
a)  The graph of y=7(x) isshown below:

b)

<)

Draw sketches of the followin

) y=f(x~-k)

i) y=[

i) y=f0)
iv) L
v y——f(x)

Consider the relation whose equation is y2 =x2( l—xz)

i) Draw a neat sketch of the graph representing this relation
showing the intercepts on the co-ordinate axes.

ii) Find the area of the region enclosed by the graph of this
relation.

i) Sketch on the same number plane:
y=! x i -2 ; and
y=4+3x - e

|x]-2

4433 -2 0

ii) ©  Hence, or otherwise, solve

®
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- PQRS isa cychc quadnlatera] whose diagonals intersect at 4. A circle - 4)
is drawn throughi P, 0 and 4. Prove that the tangent at 4 to this circle ’
is pa.rallel to RS.

'A“se(juence of numbers U, is such that U,=3, U, =21 and ' )
‘U,=70,, —IOU,,_“'2 fornz3 o

el'{xau 4 induction’to show that

¢)  The railway line around a circular arc of radius 81> metres is banked (6)
by raising the outer rail to a level above the inner rail. When an
Electric Parcel Van of mass m kg travels at u metres/second along this
track, the lateral thrust on the inner rail is the same as the lateral thrust
on the outer rail at a speed of 2u metres /second.

(i) Calculate the angle of banking.

Show that the speed of the Electric Parcel Van is

u\/g metres / second when there is no lateral thrust exerted on the

rails. Use g = 10 metres/second squared.




a)

b)

QUESTIONS . - USE A SEPARATE WRITING BOOKLET

Use calculus to prove that the inequality (1 + x)" >1+nx istrue
whenever x>0 and > 1"

B 3

Consider the two series, C and S, where:

C=l+‘cos ¢9+c052€’+ V +cos(n—1)€ ; and

i

ii) WritedownC +i 8

iti) If z=cos@+isin @, use De Moivre’s theorem to express
(C+ iS) as a series in terms of z:
n

iv) Hence, show that C+iS= 11_ z

(z;el)

v) Using the following results:-

A~-B
2

sin

A+B
sinA - sinB =2 cos

A-B
2

cosA -~ cosB = ~2 sin At

sin
show that:

! 1
C_sm;n&cosi(n—l)e .
- 1
in - &
sm2

. sin%nGsin%(n—l)B

1
sxn20

@

an

END OF EXAMINATION
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