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YEAR 12 ASSESSMENT TEST

MATHEMATICS 4 UNIT

March 1998

Time Allowed: 1.5 bhour

Question |

(a) Using DeMoivre's theorem, or otherwise. find the square roots of G+

(b) Sketch on an Argand diagram. the locus of z defined by:

0 A EL) =0 u)lz.(z+3h{=zs
F >y

11 A polvnomial P(x) gives remainders of 2 and 6 when dmded by x-1 and x+1 respectively .
What must the remainder be when P(x) is divided bv >0

+d) Sketch the ellipse x Fia v = 16. showing the foci and the directrices.

-t ) and make a neat sketch of the curve.

te) State the domain and range of v = lsin“(

?

.

) -

What 1s the siope ot'_! when x =

Question 2 (Start a new page)

(a) Given that a monic polynomial Q(x) with rational coefficients has one root 1423 and that 3
1s a root of multiplicity 2. write the equation of the lowest possible degree of Q(x) .

W2

1b) Find the equation of the tangent to the ellipse 4x%+ 9y% = 36 at the point( 1, 3= ),
3
Show that this tangent passes through the point ( 6 , 7‘; ). Hence find the points on the ellipse

where the chord of contact from the point ( 6 :/!_2— ) intersects the eifipse.

vave

i) Factorise 2% 1 ovei the complex field

, —
11) Show that cos =~ +<:os“—’r =2t
5 5 2

ith) If @ is one of the complex fifth roots of unity, show that © + ©* and «*+ " are the

roots of the quadratic equation x° + x =l = 0 3
q quati .3 Lo -bw" & wﬂ.’ @

Question 3 (Start a new page)

(a) Find the equation of the tangent to the rectangular hyperbola xv = €at the point (1, < ).
!
Also find where this tangent meets the x and v axis.

(b) Given that the polvnomial P(x) = x* - 6x* + 6x’ + 20x° - 39x + (8 has two roots of
multiplicity two. solve Pix) =

() i) State the domain of v = (x - 2) x -
“in D:fTerentlatej"(x--)"(‘( - and evaluaxeg. 13 (X b) ()C ~t >

(a) asx — 1

(B) asx —»-»
{y) whenx=

iii} Hence draw a neat sketch of the graph \ =(x-2) (x- l)
Question 4 (Start a new page)

N

n
2x
into partial fractions. hence evaluate I

Resolve —_—  dx
(a) Resolwi PP, [’

x
(x=3Xx+1)

2 2
(b) f) Show that the condition for the line v = mx + c to touch the hyperbola %_-‘F =lis

& =a'm?-b?

i) If P is the foot of the perpendicular from a focus S of the hyperbola to a variable angent
with slope m, by climinating m from the equation of the tangent and perpendicular . find the

locus of P.

(c) Pi(3 sec@,2tand ), and Q:(3 sech, -2tanB ) are two points on a hyperbola of centre O.

i) Find the equation of the hyperbola. Make a sketch of the hyperbola, showing the foci.
directrices and asymptotes.

1) Plot the points P, Q for 6 =’3‘

111) If the normal to the hyperbola at P meets OQ in R, show that the locus of R is a hyperbola

of centre O.

P = xO- Ext x4 30x —39x% +[8
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