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° Readl.ng time 5 minutes e For all questions show relevant

e Working time 60 minutes mathematical reasoning and/or

e Write using black or blue pen calculations :

e Board approved calculators may be o Start each question on a new page

used e Total marks 42

Question | Mathematical Induction (10 marks)

a) Prove, using mathematical induction, that

57 + 3 is divisible by 4 , for all integers n 2 1 (4)

b) Prove, by mathematical induction, that

130204 2 X TG B H B2 o a2 l=14+m—-1)x 2"

¢) Consider the statement that
Z 1 = n?(n + 1)?
4

is true for all positive integral values of n.

Prove that the result is true forn = 3.

(NOTE that you are NOT asked to PROVE the result in (c) by MATHEMATICAL
INDUCTION)
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Question 2

Polynomials (16 marks)

a) (i)  Find the remainder when 2x3 — 5x% — 4x + 3 is divided by (x + 2)
(ii) Determine the value of p for which (x — p) is a factor of A(x),

given A(x) = x* 4+ px? — (2p? + 12)x + (7p + 10)

b) Neatly sketch y = (1 — x)%(x + 2) without the use of calculus,
(do not attempt to find the turning points)

c) If @, B, and y are the roots of the equation x® — 2x? —3x+ 4 =0,
determine the value of :

(i) a+p+y (i) af +ay+ Py (iii) @® + B2 +y?

d) Find the value of the constant m in the equation 4x® + 32x% + mx + 60 = 0 ,

given that one root is equal to the sum of the other two.

e) The polynomial (x —a)? + b is equal to zero at x = 1 and when divided by x,

the remainder is —7.

Find all possible values of @ and b.
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Question 3

Parametric Representation (16 marks)

a) Two distinct points P(2ap, ap?) and Q(2aq, ag?) lie on the parabola x% = 4ay,

(i)  show that the gradient of the tangent at P is p

(ii)  show that the equation of the tangent to the parabola at P is
px—y—ap*=0

(iii) show that equation of the chord PQis (p + q)x — 2y — 2apq = 0

b) A parabola has parametric equations x = 4t, ¥y = —2t2.

(i)  Find the cartesian equation of this parabola.

(ii)  The normal at any point (4t, —2t?), where t # 0, on the parabola cuts
the y-axis at G.
Find the equation of this normal and the coordinates of G.

(iii) Find the cartesian equation of the locus of the point M,
if M is the midpoint of PG.

¢) The point P(2ap, ap?) lies on the parabola x* = 4ay , where a > 0.

The equation of the normal at P is x + py = 2ap + ap?,
NOTE you do not need to prove this.

(i)  This normal meets the parabola again at the point Q(2aq, aq?).

Prove that p? +pq +2 =0 -

(i)  If the chords OP and OQ are perpendicular, where O is the origin,
show that p* = 2.

(N

(1)

2

(1

3)

)

(3)



MATHEMBRTICS EXTENSION [

GCHS 20/6 H5¢C
ASSEESMENT TAHSK ]
S0LUT/IONS '
6}6(95#96‘;4 i
a) Prove true forn=1 o L
5"+3 =843 whenn= .
= ¥ which 15 g/fws;é/é éj
. ke /4»* 4=
Assume Frue for n =k " _ . o
£e. Assume §7+3 = M where ME,\T*
oo 47 5% s 4M=3
pf‘av‘a /mwe /ér /’;:/_(f-f 7] .f_t_[ 7‘#.!,_(_;3 r _nN= fé
re. Prove Fhat il ¥ govisible {7
Now s8 23 =8%§ +3 / y )
- Sx [(4M- 3) + 3 d&;ﬁj assump Fron
= .QC'M(—_/5'+3 /0
= 204 —I2
= 4 (/5M".3,.) B .
which s dwisible /;j 4 since (5M1-3) 15
a 7‘05’5;/»{ /n#g‘ » -
..f»—we n=tsl Wﬁ""ﬂhé— ------
Since Frue for n=1 ﬁ‘/ﬂd Mﬁ__@ n=k+l z/%vue

n=k Jhere fore
SvLal‘er??Ef?; /<

j// 2// _j’vgﬁ W

B)  Prove Hrue /o-r n=! ;
Lis,. = fxz L4S. = I+ (1=1)x2
= "*2 =/
= | sddl-$.,

Fite /:71‘“ no=1

ma;/‘éema/?(a/ ma/z(cﬁm .__.______

Assume Frue /4" /] = =k
re. 1x2°+2v2 4ecoi s +,éx2‘ "= N’/ﬁ.’-)xz
Prove true for n=ktt , if drus n=k _
[ ;x2"+-2><2f*'___:_:___' +kx 2% *[/e# x2 k__: !+ kxz }
tns = I+ fle=1)x2%+ (er1)x2*
= I % ,Z'é[(?e-z) (er1)]
= !+_&.x2é
= |+ kx »_Z/e
ara
e v‘me/@w neki! , of Frue for nek . _
Since z‘fm/ar n=/_, therefore Frue for N=/#/ =2
Since Frue /r,rr n=2 , %ﬁepg,ére 7’7‘1:(4/5{ n=2+/=3
and so _on ) % mduchon Frue ﬁ;«» cz//\/wpm v’
&) . rue = Zé. RHS. _=5/3+/)
g g o ?L_{é
= /_+ 2 +3 . e
- = I+ 8 + 27 = 3¢
=36 - L. 4.8
; L frwe for n=3




Bueshon 2 %,M,M/; | J)

Lel the roots he o, B and «+p3

2) i) het Pl) = 3-5¢-dx +3 . Lo p o /oz+'_'/§j" - -Ei
Kemainder = /’/'2) - _ 4
= 2430 —5/2) 4/2)-*3 ___2/x+j§) =
= 6-—20*8’1’*3 o ad+]3 = —4
= =25
But @H/s) 1S a roof —> —4 15 a 1ot /zem)
/7) /}’60) il
//0) (’) —-/z/,v 24/2)- jg) /;m»/o) o L A/-4) + 32(-4)*+ n{(-4) + 60 = 0
/c *f'/O —,.;0—/2/0 /o-ff’o =0 —256 +-256 —4m + 60 =0
_5/"0+/0 =0 +m = 60
.2 ° m_ =15
b) 19 e) Ml Plx) = (x-a)’+b
_ Pl1) = P/a) = -7 |
(1-2)°+b =0 (p-a)*+b =-7
. R b =at-7
So/ ving Simultaneously
.1 B //—a)3+cz3 7 =0 o -
o /—3a +3a*—a’ +q3-7 =0 S
e 222 —-3a —6 =0 )
B > —a —2 =20
(a—-2)(e+1) =0
‘ J = -b () K+p¥ = = e
¢) [1) X+ B+ v xp+xXE+BY = F R
F a /B /B CQ/{en Q@ = » é: 4
= 2 = =3 When & =-1, b =-§

i

/x+/’~s+3’) -2 (x/afr«‘é(wshfj

-2 (-3).

) xz+pz+ el

= /O




/e z:'j -024722 = éﬁf)x -—»?_a/o&?*f_).

Queston 3
x% = 4&5/ . .
2 2y = 2ap® = (prgla = 2ap"= 20y

a) (1)
Ty o
' i D o i =8
L/ L A —
A 44 b6 x =4t , y=-207 -
= X | e
24 £ = X —s y= 2 /X
- if et P 4 ‘7 @)
24 : = -2 S
_ C /6
Y | . ————
' éjf‘c‘ldﬁen_/ cy 7(;’/%7(3”/ at P s /0 _ ( i _g"' )
e or RC_Z = —'5‘7]
(i) Loualion of Tangent 15 4-au’= g lx-2ap) o I S
/ ._ _‘j J v 4 1/ L 2T s Ay -2y 00
' § 7 S
- -

/e y-»%oz =/_02(—2{c’/02 | _ ;

S pr—y —-c}oz =0

(i) Gradvend of chord PO = Y -4 - ..
»203/7— 22g . _ _ o = = S .
_./_. P — e — =

= a_fj)@ff) 4 Normal  has jf‘cm_/féﬁ/ £ R

22 (p-g) | e —
- £ Efmﬁon o/ Normal 1s j+ 27" = g‘&-"# .

= JC—dE -

_ P se fj o 527‘3_-___-—_....
Eguaton of Chard P4 13 g4 //(7_52)/(_2&;5) -ty = A1 2

R T



g - -

4-2¢°

6 fas coordmates

M has coordinates

X = 2¢
E = X
>

o locus of M s

/0 L= 4—2{'2) |

H G- ]
Z = ] _
) [zf 1 fé_]

y = = =24
A
e = "—._Z_i_
ST
B - —-{7 -t

¢) Normal has éfuaﬁon X’ py = 262/0 * aﬁg

(i)

(i)

& (:?af, d’f") satishes

LY R A
2epg - 2pep”
25-4% - =g

=2(p=g)  =pE*=g")

“2(pmg) = plp-g)prg)

=3 ,__/050

77)

i :/924-/0?

) /02+/Of+2_=0

fradient [ _/?70,0) =
e

%

e d T

s/nce /c';éz B

Gradhent (M) - 9
2

P x o =7
L.

L
2

2

A

{265%1{:7 (/)

/0

2-—4‘-4-2:0
2

/0 =2



