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DIRECTIONS

=  Full working should be shown in every question. Marks may be deducted for careless or badly arranged work.
Use black or blue pen only (not pencils) to write your solutions.

No liquid paper is to be used. If a correction is to be made, one line is to be ruled through the incorrect answer.
Approved Maths aids and calculators may be used

Question 1 (8 marks) — Start a new page

a)  For each of the following expressions, state whether or not they are polynomials.
If it is a polynomial, state its degree, if it isn’t explain why it isn’t.

(i) 37 'x—4x®++/3 1
(i) 4x7 +Vx 1
b) If a, B and y are the roots of 2x3 — 6x% — 4x + 1 = 0 find
i) a+p+y 1
@iy af+pBy+ay 1
(i) apy 1
vy L+ Ll 1
(V) af By ay
(V) a?+p%+y? 2
Question 2 (9 marks) — Start a new page
a) (i)  Sketch without the use of calculus, the polynomial P(x) = (1 — 2x)?(x + 1)3 2
showing x and y intercepts.
(i) Hence, or otherwise solve the inequation P(x) > 0 2
b)  Apolynomial is given by P(x) = x3 + ax? + x — 18 2
Find the values for a if —24 is the remainder when P (x) is divided by (x — 2)
¢) For all positive integers of n, prove by mathematical induction that 3
n
Z(’” 1= n(n—1)(2n-1)
6
r=1
Question 3 (8 marks) - start a new page
a)  Write a polynomial with degree 3, which is odd, has a zero of 2 and has a remainder 5 when 3
divided by x + 1
b)  The roots of the equation 4x3 + 6x% + ¢ = 0 are a, f and af(where c is a non-zero constant)
(1)  Showthat aff # 0 1
(i) Show that af + a?B + af? = 0 and hence show that the value of & + g is —1 2
(iii) Find the value of af 2




Question 4 (6 marks) — Start a new page

a)  Use mathematical induction to show that the expression 7™ + 5 is divisble by 6 for all positive
integers n.

b) Solve 4x3 — 12x2 + 11x — 3 = 0 given that the roots are consecutive terms of an arithmetic series.

Question 5 (9 marks) — Start a new page

a)  Given point P is a variable point with coordinates (2p? + 1, 4)
(i)  Find the equation of the locus of P.
(if)  State any restrictions of the point P.

b)  Two points P(2p,p?) and Q(2q, g?) lie on the parabola x? = 4y, and the line joining PQ is parallel
to the line y = mx.
(i) Showthatp +q =2m
(i)  Show that the equation of the normal to the parabola at the point P is x +py = 2p +p®
(iii)  Show that the point of intersection of the normals from P and Q is
N(=pq (p +a),2 +p*+pg+q?)
(iv) Find the equation in Cartesian form of the locus of the point N.

~ End of Exam ~




* 2,0/2.
Q\) !\) v\eb -DCSTQQ /
\\ No - G&. ‘)G

F—-\)d:jr\otwa\} Wt oo J

; ToOwehS w3y Pobﬁwe w\eaud.
[
D] 2x*ext ~ax 4120
N & =32
3
D=

wY -

M ¥

W) mAgdyY - 2
e D
v) Lm@w\i« 2 (e & Y 4 gn) v
. (-f)k-z‘('s)
= v/

ﬁ—
v

WY | A7l aed wH L

va
V) -a.q-.-.(i)’Jra(iTe (D-1g 7/
-~ v Ay
a= -4 /

, Xl Solny - Assess Tk De. -

v (-0 2n -1

o Z o Rr-aie

TEVT

e deatho (o 2 neDlasd
[

Tor n=d

|

LHs = ot
rwd = L 0-NE-D o
&
Lusoeud

e Avoe (:w Nn=1 /

Assome dyue {o( n=to

) ,a—(\b—\f' = e (e ! 2e-1)
&

T L

Trove voe_for nsk)

pamnt ot et rte it D r et
[4
W_\—/-»\_‘,,—-—-___./“\—/‘\r
Eroe‘Ql
LSS of 4 My ae k() vt

= ._____ﬂ_,}k“‘":(‘—‘" wiet (g ”;M

< ...::. [(v—'«\(w - &+ GK]

= v (2kP- 3k 4ok
3
. /
= e (2% 3k +1)
6

= % (erNaet)
3

= RS
LW ge e nor E3 W*N&
fr ot 3 s proven tvue for nx)
ton o W b o d 4L
1= aul posthue wdegers of

-t

e

A

r
i
i

P

Note L POy s a GO e Dn-1)

?(—f\ = S:ﬂ{““)("“\("‘z\)
?(-x) = ax ﬂom +c:x-¥o‘
t o bt -t 4
| Sinte. PO 1S odd
M M= -PR)
?('—“R\ 4 Y('a} =0

Hgn b =4 =0

LR cant /

P = 02 Far2e
0 = 4atC —@g/

PN Se=-a-¢ —{D

u\) ‘x'\"ﬁ*’k(’*@ /_

~\ &%gs __'é
e

ot/
(gs)
a) For n:t
245 = 12 Tex2  Aveabe byl
L- true fornst d
_Pssome Awe for nsle
7¢4s 6P

wohan Vi an }v’\?‘fﬁ&f'

M@m&z Horn s

@4@ S = ﬁ:ﬂ“(‘ ‘3“*1‘\'3-“0@ whont. QL e
a5 tn iteqer
3.
® > € =-5-¢ M Ly = TN g
= _IX.‘K‘\‘C) /
e - 00 = - v :
we ~ 22 HGE YY) By a8unge
/i coreck = 1¢6f - 30
PO e ;_":x,"’ - form frorn Somulf . = L (P-%) _?,‘.m.(":jf-g\
Solvs = GOR panin g
4xPtortron 4C = O divisible :a for nzle+
D) wplegd = =S if divisible bj £ for ok
ﬁ_
,,}F} - -k LI s He fov sl and 4roe
®p = + J’,’_,_—(_:" pwt CF0 5,,’ nektt  and since it 7S Frae
* for nst, taen 15 hve for
L #@ #0 neYy s, 1€ all gositice ;.n#cjujef

R

=@ (,_\fauii) o

/

@40 (gartl) W+ olve =Q}‘/

wr@ =\



|
]

] 'j—‘]mv%

VD b

Zx +v|f~x ;-0
Let Mg roots bco(d,.u,acu

(“'0‘)4’ oL+ {oq.v[) =

3k =3
« 1 /
o (-d)lesd) = = F
but K= .">.(r—d)(:+g().-.$
3
I-d* < 3
ta L
=g
it/
S reofs are -4 |, 144
S P =3
; vé
[Gs)
a) 1) \y*& e

6)

r) S?mg 1>2p !

. Pomain @ A 31 ,
.

\’L@l"is

t> M:— p
2(19 i

- =_qf:ﬂgﬁi
2@’1)

Qm = ’of‘i /

“gptp = -2

’(-‘*‘jf"f3'f‘1f. -

;u) NO/M ak R s .)Lb}/\?:?i,_il,@;

@O(f-—@ —?’(7’2) tp® 2)
J‘Q*F *th']/
%ﬁ{?\e@
X+ [24» + ) ,_2
Pl2epeyie/ =P rop.
G N st

’“'f“l Ik
-P1lpeg)

;T ™

- "j(’/”l(f”‘l)f F’f’mri"w)

I

Ww) ’C"P’L<Ff"z> e

but ptg = 2m @”u%“pf\k?‘»‘

X+ ~pe (2m)
LA

I
|
E P’Fi"’i” ki)
ys tprg)t +2-pq

FW ptq =2m %
| £ e X

[RCORERTEN

v 4m+7_4—_:g___/

am,




