POSSIBLE ANSWERS
OCT / NOV 2006

Mathematics/HG/P1
1.1
LT Sx(x=2)=2 v'Standard form [must have
5x2 ~10x-2 =0 an equation, el§e pepalty of
I mark — only in this
A=10% - 4(5)(-2) question]
_ v'Use of A
=140
v'Value of A

which is not a perfect square
.. TOOts not rational.

v"not a perfect square”

(4)
OR
Sx(x-2)=2
5x°=10x-2=0 v'Standard form
- (=10) £ /140
X = BT S v'x in surd form
put 1'40 ils not a perfect square / /140 is V'V but 140 is not a
trrationa perfect square / V140 is
- roots not rational irrational" [CA if wrong A ]
Note: If candidate
calculates x as 2,18 or
- 0,18 and then concludes
roots not rational, then
award only 2 out of 4 marks
[the first 2 marks | .
1.1.2 —(=10) /140 v'Choice of formula
X = 0 v'Substitution in formula
(4) | vv'Each value of x

x=218 or —-0,18

OR

Answers only
OR
Sx(x-2)=2
5x'=10x-2=0

.'.x2~2x+1:2+1

C(x=1)? =14

cx=l+414  x=1-14
x=2,18 or x=-0,18

2 marks per solution

Q( Standard form
P

v'Completing the square

v'v'Each value of x

Note: penalise max of 1
mark for incorrect rounding
off'in this question only.
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+2

1.2
L2010 (2x=35)2-49x2 = ¢
(2x=3)" = 49x° v'v'Each equation after
2x=5=7x or 2x-5=-7x taking square roots on each
—5x=5 or 9x=5 side
S (4) | vv'Each solution
x=-1 or x=2
OR
(2x=35)% —49x2 = 0 v'Factorizing
(2% =5+70)(2x=5-Tx) =0 v'Breaking into 2 equations
-5x=5 or 9x=35
v=-1 or y=23 v'v'Each solution
. 9
OR
(2x=3)% —49x2 =0
4x7 = 20x +25- 4957 = 0
45x% +20x 25 =0 ¥'Squaring
, v'Standard form
O9x“ +4x-5=0
(x+1)(9x~5) =0
5 v'Factorizing
r=-lor x=3 v'Both solutions
122 ) x-5>4-¢
|
x=5[>4 v'value as 4
x-5<—-4or x-5>4 v alternatives
x<l or x>9 () | Vx<l Yor vx>9
OR
x—3>4 = distance from x to 5 is at least 4 Vvalue as 4
- - - —> v'interpretation
1 5 9 vVix<l Yor vx>9
x<l or x>9
ANSWER ONLY : FULL
MARKS
OR
2
x°—1 S>1 .
X Ox+25>16 /Squaring
x? =10x+9> 0
v'Factorisin
X=-Nx-D>0 g
( X ) vVx<l Yor vx>9
x<l or x>9
Note: If get |x -5/ > -4
Max of 2/ 5 for what
follows: x e Ror squaring
etc.
Copyright reserved Please turn over
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1.2.3

x>3 and x<12 OR 3<x<]2

OR
3(-3)+9
x-3

4

x-3

Sx=3>0 and

IA

Sx>3 and x <12
OR 3<x<12

OR if error:
3x>4x-12

x<12

(6)

v'4 to LHS
v'common denominator
vsimplifying

[a variety of methods can be
used as steps to the
solution]

vx>3vand v x<12
ORVv v 3<x<12

vsimplify LHS to
3+ i
x-3
v'simplify inequality to
9

-

X3

v'deduce

>4

=1

-3
<1lor

9>x-3
vVx>3vand v x<12
ORY Vv 3<x<1?

Max. 2/ 6 for last line
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131 | (x+4)(y+4)—xy =208 Viix+d)(y+4)
v’ correctly completing
: . equation
xy+dx+4y+16-xy =208 v multiplying
4x+4y =192 (3)
X+ y=48
OR
(x+4)(y+4) =748 V(x+4)(y+4)
v’ correctly completing
equation
xy+4x+4y+16 =748 \/multlplymg and
540 +4x+4y+16 = 748 substituting for xy
dx+4y =192
x-+y=48
OR
20x+4)+2(x +4)+ 2.2 = 208
OR 2(y+4)+2(y+4)+2.2x =208 v'¥'setting up equation
dx+4y =192
ey v'multiplying
x+y=48
1.3.2 | xy =540 v'formulating equation
X(48 - x) = 540 o
5 v'substitution
X" —48x+540=0 v'standard form
[ o2 -
(x=30)(x-18)=0 or x= 48+ V48" —4.540 v'factorising or subst in
2 formula
x=30 or I8
x=18 (x<y) (6) /hve%lue] of x [must make
choice
y=48-18=30 v'value of y
OR
xy =540 v formulating equation
x(48 - x) =540 v'substitution
= (18)(30) v'observationv'540 =
(18)(30)
Sx=18and y =30 Vvalue of x

vvalue of y
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OR
xy = 540
(48 -y)y =540

p? — 48y +540 = 0

(y=30)(y~18)=0 or y=

48 ++/482 —4.540

v formulating equation
v'substitution
v'standard form

2 v'factorising or subst in
y=30 or 18 formula
=30 (x<
i/: 48~;O :);; \/va%lue of y [must make
choice]
v'value of x
[32]
2.1
L2010 Graph of f
4 v'shape
P vvertex (2 ; 0)
v y-intercept
(0:2) graph of g
v'straight line
< & (2:0) i v'shape coinciding with #for
’ ’ xz2
. v’ y-intercept
(0:-2) Note:
/ If graph of f has vertex at
(6) | (-2;0):award2/3 for
graph of f and 2/ 3 for
graph of g.
If graph of fhas vertex at
(0 -2): award 2 / 3 for graph
of fand 3 /3 for graph of g.
212 | x22 (2) | vVanswer
Note: CA applies.
If graph of f has vertex at
(-2;0): vv no solutions.
If graph of f'has vertex at
(0;-2):vvx=0.
’2.1.3 | y:_!x_zl OR —y:!x—Zé (2) | v'Vanswer
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2.2

2.2.1

y=-x'-6x-4
—y:x2+6x+4
—y=xta6x+32 944
~y=(x+3)%-5
y=—(x+3)%+5
OR
y=-x'—6x-4
y=—{x+6x+4]
y=—[x"+6x+3"~9+4]
y=-[(x+3)* -5]
y=—(x+3)"+5
OR
x:“"_:i:“3

2a -2

Atturnpt. y =3

y=—(x+3)% 43

OR
f]—:~2x~6:0
dx

x=-3

y=3
y=—(x+3)?+5
OR

y=—(x-p)?+q

y:~—x2 +2px~p2 +q:~6x2 -6x-4

L 2p=-6

b}
=23

b~

[R]

+qg=-4

|
S
wn

9

.’.y:—(x+3)2 +35

4

v'making co-efficient of x°
positive

v'completing square
v'writing with perfect square

v’ answer

v'making co-efficient of x’
positive

v'completing square
v'writing with perfect square

v'answer

v'substitution in formula
v x-coordinate of turn.pt.
v'y-coordinate of turn.pt.
v answer

v'derivative = 0
v'x-coordinate of turn.pt.

v'y-coordinate of turn.pt.
vanswer

v’ multiplying
v'value of p
v'value of ¢

v'answer
Note: CA appplies
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and 5t is a perf. square only for
t=L4ors

OR

[=—(x+3)+5
5-0°=5;5-1"=4;5-22=1
St=140r5s

OR

Answer only

222 (x+3)7 20 v'perfect square > 0
L+ 3)7 =0 vaward for second or third
So—(x+3)P+5<5 line
ff(X) <5 ()

OR
Turning pOlf‘lt 1s (=3:3) . B v'identifying turn pt.
From graph: f(x) has maymumﬁvalue of 5 v deduction from graph
OR range of fis y <3
L f(x) <5
1223 | y-intercept is (0 ; -4) v'y-intercept
-9<-4-k<0 v'v'each endpoint ["<" must
h<k <5 be correct each time]
(5) | v'Yresultant answer
Answer only: full marks.
Note: CA must apply
2241 % 6x—4—1=0 substitution in A
supstitution 1n
A=36-4(-D(-4-0 v'simplifying
=20-4

which is a perfect square for v'v'Veach value of ¢
t=1,4 or 5 %)
OR
r=—(x+3)"+5 v'use of this form
(x+3) =51

v'perfect square as subject

v'v'v" each value of ¢

Y fx)=1

v'v'v'V'values of 1 : penalize
2 per error or omission,

VvV full marks less 2
per error or omission
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2.3 r=3
V2k =3
2k =9
k=45
OR
V=X S0
x=+9-x"and x* =k
x?=9-x?
2x? =9
x' =453
k=45
OR
koJoo
X
k—2:9-x2
X
oot kP =0
A=0
81-4k% =0
k=4,

v'value of 7
v'using +/2k (distance
formula)

v 2k =3

v'squaring
v answer

v'v' substitution in each
equation
v'squaring

v value of x?
v value of &

v substitution

v'standard form

vV A=0
v’ extracting A
V' answer
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3.1

p(x) = 2%+ x2 = 2m2x = 3m
p(=3)=0
2(-3F + (=3P -2m*(=3)=3m =0
6m> —3m—45 = 0
2m* —m—-15=0
2m+3) m-3)=0
m:-% or m=3
pB3)=0
©20P + (6P —2m*(3)-3m =0
~6m* ~3m+63=0
2m* +m=-21=0
@m+7)m-3)=0
m = ~% or m=3
Both are factors for m = 3
OR
p(x) = 23 +x% = 2mx — 3m
p(=3)=0

2(=3F + (=3P —2m*(=3)~3m =0
6m*> ~3m—-45=0
2m? -m=15=0....

p3)=0
L 203) + (B3 —2m*(3)-3m = 0
—6m? =3m+63 =0

2m? m-21=0... . (2)
2m—-6=0
2)-(1):

m=3

2 _ap
OR (1)) 4" —36=0
m=-3or3

OR
(x+3)and(x - 3) are factors

- x> —9isa factor
> ! s o1 2
Soplxy=(x° ~9)(2x+§m) =2x +§mx’ —18x~3m

and -2m’=-18

m=3or-3

I I Wi
It i
[FEIEN VY

9)

v" use theorem correctly
v" substitution
v" standard form

v both values

v" correct use of theorem
v" substitution

v" standard form

v" both values

v" answer

v" use theorem correctly
v" substitution
v standard form

v" use theorem correctly
v" substitution
v" standard form

v'v'simultaneous solution
v'value of m

v'v'simultaneous solution
need to also determine unique
solution m = 3 to get last mark

v'v'v'v'for deduction of
x* —9as factor

1
v2x v —m
3

v for %mzl

or for —2m? =~18
v'final solution m = 3

Copyright reserved
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OR

p(x) = (x2 -9N(2x+1)+18x -~ 2mx + 9-3m

= (2% = 9)2x +1) +[209~m*)x + 3G~ m)] = 0 ¥/ ¥writing in this form
In the square bracket lives a linear function which is
zero for TWO values of x (x =3 and x = -3) v'¥'grouping inside [ ]

Therefore it must be identically zero.
So 3—m=0AND 9~ m? =0,
This only happens for m =3

v'v'deduction
v'v'each equation

v'answer
OR
In p (x) replace x° by 9 and simplify v'method
v o
18x+9—2m%x—3m =0 7 substitution
grouping
3(m=3)+2(m* —9x =0 v factorising

(m=3)2(m+3)x+3]=0
2(m+3)x+ 3 is a linear function
therefore only zero for one value of x

v'v'deduction

Som =3 must be =0 v'conclusion

m=3 vanswer
320 =28 452 —18x—9
= (x2 ~9k2x+ 1) OR (x + 3)(2x2 -5x ~3) v'v" two factors
OR (x-3)(2x% + 7x+3) v third factor
= (x——3)(x+3)(2x+1) (3)
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4.1

4.1.1 PO 1) (1) | Yanswer

412 I<a<s 3) [ vVi<a vVvg<35

4.1. v

3 N shape
v'indicates x- intercept
g ! v’ y-axis as asymptote
h ol / (1:0) X
M 3)
414 O<x<1 Q) [V o<x Vx<i
4.2
420 gssPt s
27P
_5P5.57 4 5) v'taking out common factor
= o
_ 57(8) v'simplifying bracket
27P
_5porg vindex law applied
=8.107 v'further index law applied
= 8M () | v realizing that 107 = M
OR
155771 £ 5P7]
2P

=27 (1557157 +5.57)
=3x107 +5x107
=8x10”

= 8M

v'multiplying by 27
Vindex law 5771 =50 57
V1sx57h=3

vindex law 27 x 57 =107
v'realizing that 10”7 = M
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4.2.2  log2.log, 5.log,s M
log5 log M v'v'each application of
=1 — change of base law

log2 log?25
. log5 logM v application of further log
N ‘log2 2logs Jaw
Vi .
_ %‘log]\/[ simplification
~ 1
=3P (4)

OR
log2.log, 5.1og,5 M

=log2.log; 5.logy5 107

=log2.logy 5.plog,5 10 v'logys5107 = plogss 10
= plog5.log,510 v log2.log; 5 =log5
= plogss 5 v log5.10g,510 = log,s 3
! v 5=1
=1p logrs 5 5
4.3
4311 3
Sxt =24 =0
3 A
- 2
4 2
x =8 v x4 as subject
4
x=(4/8)3 v'raising to power
34
x=(22)3 v /8 as power of 2
x =22 2
(4) | Yanswerlaccept 2° or 4]
x=4

[may not use calculator for last 2 marks]

432 22X+1 _2X — 3

2.0%F 9% =3 OR

v
202 X 3.y standard form

2% +1)R227=3)=0 v'factorising

2% = ~1 no solution

v'no solution one alternative
or2* =15 v'other alternative
vuse of logs

xlog?2 =logl,5 v'x as subject
y=108l3 o sg 7)
log2 vanswer
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n

Sy =la+(m-Nd]+[a+(n-2)d]+..+a

285, =[2a+n-0d]+[2a+(n-1)d]+..t0 n terms
28, =n2a+(n-1d]

Sy =5[2a+(n-1d]

Sy =a+la+dl+la+2d]+..+[a+ (n-1)d]
2

OR

Sp=a+la+d]+[a+2d]+..+T,
S, =T,+T,-d]+[T,-2d]+..+a
285, =la+T,)+[a+T,]+..10 n terms
28, =nla+T,]

S, :g[a+Tn}

but T, =a+(n-1d

nS, = g[2a +(n-1)d]
OR

1+2+3+...+(n—1):%(n~1)n
Sy=na+d1+2+3+. +(n-1)]
= na+%dn(n—l)

[2a+ (n—-1)d]

n
2

)

v'expansion
v'reverse order

vaddition
v'RHS as product

v'expansion
v'reverse order

v'addition
v'RHS as product

v'statement

v'substitution
v'substitution

max: 3 for this
alternative.
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5.2

S5+6+7+ ... is an arithmetic series with

a=5andd=1
2200 m needs 110 shuttles
S, = %{2a+(n—1)d]

110 =

o3

[2.5+(n-1).1]

n:+97-220=0

(n+20(n—-1hH=0o0rn=

I
~95+/97 —4.(-220)

2

ornm+9)=220=11x20

»n =11 minutes

OR

100 +120+140+ ... =

o3

n® +9n-220=0
(n—11)(n+20)=0 OR

or n=

n = 11 minutes

-9+

[200 + (7 —1)20] = 2200

n(n+9)=220=11x20

— 4(=220)

92
2

(6)

v'recognising
Arithmetic sequence
v'number of shuttles
needed

v’substitution in correct
formula

[first 3 marks for
formulating equation]

v'standard form
v'factorising or subst in
formula

vanswer

v'recognising
Arithmetic sequence
V'S, =2200
v'substitution in correct
formula

[first 3 marks for
formulating equation]

v'standard form
v'factorising or subst in
formula

v answer

Notes:
Answeronly 3/6

Answer with evidence
of understanding 6 / 6

Wrong formula: max. of
2/6
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5.3.1 m 2m -3

m+2 m

m2 = 2)772 +m—6

m2+177~—6:0
{(m+3)(m-2)=0

m=-3o0rm=2

v'setting up equation
v'simplification

v'standard form
v'factorising

v'values for m

5.3.2 2
fm=2 r=—"+=
7 242

1
2
converges for m =2

OR

if m=-3 r= = 3 = series diverges

-~

-3+
. must converge for m =2

)

v'v testing for r [1 of
these marks is for
knowing convergence
needs —1 <r <1]
vanswer

v'v testing for |1 of
these marks is for
knowing convergence
needs —1 < r <1]

v'answer
Note: CA applies

~

Answer only: 1/3

5.3314; 2; 1

2)

v'4

v 2 and 1

[if m wrong can get max
of 1 mark for method]

)

v'choice of formula
v'answer

Note: CA applies
provided series is
convergent, otherwise
max. of 1/2

54 n_
K—%D—> 100000

3" > 200001
log200001
N>~
log3
Lnzl2
so 12 terms

11,]

(6)

v use of correct formula
v’substitution in formula
v'setting up inequality
or equation

v’ 3" as subject
v'use of logs
v answer

Note: Trial and error

_methods acceptable

Copyright reserved
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5.5 Ty =84-53 v'method
33 v'v'values of
=4 -3
Sy and S,
=37 ) v answer
[32]
6.1 Note: Penalise max of |

mark for wrong notation in
whole Q6

6.1.1 | Tangent to curve at P 2) v'tangent v'P
6.1.2 Flx+h) = l(x+h)2 ‘vt h v'substitution
%x +xh+ L hz x4 h v'simplification
Flx+h) = f(x)=xh+ 7;72 +h v subtraction
xh+ Lh? 4 h
m= A vanswer
4)
:x+%h+l
Accept: L o
Flxsh) = %(er h)z txth substitution
Fah) = (@) =Laem? cxeh-(x? +x) Y subtraction
I 2 1.2
—(x+h) " +x+h—-(+x"+x
m=2 p 2 : v answer
6.1.3 f(x +hy - f(x) . L) v'substitution of answer to
h——>0 h B hiTo(x ) Question 6.1.2 for quotient
BN vanswer
(2) | CA applies
6.14 fl(x)=x+1 v'derivative
S+ (2)=2+3=5 /vglug of sum of
oy derivatives
but f'(3) = v'value of derivative of sum
. Not equal (4) v'Not equal
62 |62.1 T
(x) = —\/27x 510 hy2 10 v'simplification of g
x
1
v 22104 v’ each term in derivative
g'(x)=-x 10x A
] (3) |ofg
[Accept: g'(x) = Tx(-2x 2)-102" ]
Copyright reserved Please turn over
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6.2.2

h(x) = (x> +5x " D(x® =5x7 1) = x'0 25572

B (x) =10x" +50x7>

v'v'simplification of 4

[Accept: 2(-2xLx 2 =10x%)+10x + 507

OR
9 2g(x)+ h(x)]
dx

1
= §~[2(—2x2 —x1 0y 110 2572
X

1
= g_[_g,xz -x19 225572
X
1

= 2x 2 —10x7 +50x73

(3) v derivative of
[accept: 10x° —2(=25)x">]
6.2.3
iDgO‘) +h(x)]=2g'(x) + M (x) V'V v applying
b applying
. differentiation laws
A a0ad 109 L cpu=3
=—2x 20x7 +10x” + 50x v’ substitution
1
=-2x 2 -10%" +50x7°
1
)

v’substitution

v'simplification

v'vanswer [1* and last
term]|

[22]
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7.1
711153 952 945290 ) jigbst'i'tution
.. P is on the graph 2) =20
TL21 f(x) = x3 —9x2 + 24x
R v'differentiation
fi(x)=3x"-18x+24
at turning point v'derivative equal to 0
Si(x)=0
3x% —18x+24 =0
x>~ 6x+8=0
(x—4)(x=2)=0 v factorising
v'values of x
x=4orx=2 (6) | v'v'values of y
y=16 or y=20
turning points: (4 ; 16) and (2 ; 20)
7.1.3
y A
v'¥'shape
(2;20)
v'through origin
v'¥'each turning point
Note: CA from7.1.2 applies
with each turning point.
h 0
v -
(5)
7.1.4 (a) max. is 20 (1) | Yanswer
(b) occursatx=2 and x=35 3 | V2 vV
(¢) min.is 0 (1) | Yanswer
Note: CA applies according
to candidate's graph.
7.2
C'(x) = 5+0,003x° Y derivative
C'(100) = 5+ 0,003(100)° v'substitution
= 35 rand/shirt (4) | Yanswer vunits




