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1 (a) 5 ) 7 4 M1  for factorising the expression to
—3(x* —dx)+Tor _3[ Y- 4“"? | find b or b= -3 stated or shown
o clearly in answer.
3 [ (.\’— ) )2 . :| orc=_2 M1  or for ¢ shown clearly in answer
4[(\‘4)1 74}+70r 4-7( vy o4l
3 (v—2 3 (x=2 3
" 5 19 M1 fully correct method.
3(x=2) +12+70r 3|(x-2) ——
3
19-3(x-2y Al for 19-3(x=2) oe
(b) (2.19) 1 Bl ft dep on MI in part (a)
answer must follow answer from
(a) if given
Total 5 marks
Alternative mark scheme for 1
1 (a) a+ bx? + 2bex + be? 4 M1  for multiplying out a + b(x + ¢)* to
obtain a + bx® + 2bex + be’ oe
b==3o0r2be=120ra+bc’ =7 oe M1 for equating coefficients
b=-3ande=-2 M1 for correctly finding b and ¢
a=19 19-3(x-2) Al for 19-3(x-2) oe
(b) (2,19) 1 Bl ft dep on M1 in part (a)
Total 5 marks
2 a S5—(x=gl+90eorp—(x-3)7 M1 may be seen in working eg (x —3)> — 9 =53]
oe
or
or
»— q* +t2gx — x* and one of expanding p — (x — g)* correctly and equating one of
2g=6orp—g°=5 the coefficient of x or the constant term
14— (x-3) 2| Al fully correct
SCB1 for (x— 3P - 14
b eg (x-3P=14-y M1  correct steps to isolate their bracket
ft from (a) dep on expression in form £p = (x — ¢)°
or (v—3)>=14—x]
=3+ 14—+ M1  complete method to find v in terms of x or x in terms
L of y. Condone + for +
foryv=3=+14-x ] ft from (a) dep on expression in form £p £ (x — g)°
(1) =)3 - Md—x M1  for the correct inverse
ML method to solve 0 < 3 — /14— x or a lower bound
of 5 clearly shown, eg x > 5 as part of the answer
5<x=14 5] Al cao
Total 7 marks
3 b E.g. 2 M1  for a correct first step or
(x—5)2 = 5% (+40) or (x — 5)> — 25 (+ 40) for equating coefficients
(x* +2ax+a’ (+b%)) 2a=—100r a=-5
(x—3)+15 Al accepta=-5b=15
SCBI for (—x+5)" +150r (5—x) +15
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4 (v=) 3 -9 x27+33

wn

M1 for differentiating at least 2
terms correctly

(a=)3x2t-"18"

or

(v:}3[(f—3)2—(3)1(+33)01‘
(1,-:)3[(#3)1(3)2(“1)}

M1  dep ft must be a two term
linear equation
or
. . b
for the use of (r=)——
) 2a
or
for a correct first step for
completing the square on at
least a two term quadratic

6t—18=0o0rr=3

M1  dep on at least M2 for equating
their acceleration to 0
or
for a correct method for
completing the square on at
least a two term quadratic

M1 dep on at least M2 for
substituting their 7 into v
or
for a seeing a correct
simplified expression after
completing the square

6 Al
Total 5 marks
5 () N 5 3 3 M1 or for one of a. b or ¢ correct
2(x"—6x)+3 or 2(x" —6x+ 5) OR expanding a(x® + 2bx + b%) + ¢
(3P —0]+3 a2 a2 3 MI1 or for two of a, b or ¢ correct
_[(.\*J) - :|+J or2|(x-3)" -3 +E oe OR-12=2abor3=ab’*+c
2(x=3y-15 Al accepta=2,b=-3.¢=-15
6 , 12 , 12 ¢ 4 M1 for a correct factorisation of the
—q| ¥ _;“‘ +qor —q| x _;"‘ y oe expression or b = ¢ (must be stated)
12} 6 ML for starting the correct process to
—q||x——1 ...l ceor —g||x——| ....| ce complete the square
2¢q q
Eg M1 for a complete process of completing
6 the square. (Does not need to be simplified)
—q[\'—fJ +—+q oeor
q q
[ 127 144
—q|x—— | +—=-+qoe
. 2q) 4
_ 36 Al oe a and e must come from a correct
7= ? +aq process of completing the square. (Does not
b=gq need to be simplified)
6
o=
q
Total 4 marks
6 a— bx? +2bex — be? oe or 4 ML for correctly multiplying out @ — b(x — c)*
ALT — ba? + 2bex — be* + a oe or
b = q
2bc=12or M1 for correctly equating coefficients
a—-b? =qoe
12 12} M1 for correctly finding a or ¢ (Does not need
c=—ora=q|—| +qor to be simplified)
2q 2q
6 {
c=—ora=q|—| +q
q q,
o= 36 ‘g Al oe (Does not need to be simplified)
q
b=gq
_ 6
C‘ = —
q
Total 4 marks
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obvious incorrect working)

7 b) 3(x* +4x) + 19 and 3[(x +2)>=2%] + 19 or M1 for correctly taking out a factor of 3 and
( 19 (, ) 19 correctly completing the square
3 ¥ +dx+— |and 3 (x+2)>21+7jor or
\ 3) \ 3, X . . . .
a=3 and 2ab = 12 oe and Ba + e = 19 0 or f01’ equatzmg coeﬂfueuts by e?:pandmg
12 122 a(x+b) +c=ax’ +2abx+b’a+c
a=3and b=——oceand c=— +190e .
2x3 4%3 or . . .
for equating coefficients by using
’ N2 72
ax’* +bx+c=a| x-f—i —b—+f
I\ 2a ) 4a
3(x+2)+7 Al accepta=3,b=2,¢c=7
8 (a) 7—3(x*—4x) 3 | Ml or forone of a. b or ¢ correct
7-3[(x—2)—4] M1  or for two of a, b or ¢ correct
19-3(x—2) Al
(b) (2,19) 1 Bl  ft their expression
Total 4 marks
9 (© 5(\2—4\) ......... or 5(1‘3—4\ ......... )01 5(x=2)° 3 Ml
N 2 N 2 2 Ml 2
S50(x=2) =(-2) | 50 (x—2) —(-2 2 ) 4
[(\ y-(=2) } or [(Y ) ( ) (=2)" canbe 22 or 4 or (i;]
or S(x—2P-20 ... or SJ:(X—Z)Z +%]
Correct answer scores full marks (unless from obvious | 5 (x-2 )3 +3 Al
incorrect working)
Alternative mark scheme for 9¢
ax® —2abx +ab®* + ¢ 3 M1  for multiplying out a(x — b)*+ cto
obtain ax® — 2abx + ab® + ¢ oe
2of: M1  for equating coefficients and making 2
a=3 2ab =20 oe ab®+ ¢ =123 oe correct statements
5(x=2)"+3 Al
10 3(x% —2x).....0r 3 ~2x 4 ) oe or 3 Ml (where...... is any number or no
number)
30— 1) or g[( . 1)3 } oe M1 (where ...... is any number or no
A number)
Correct answer scores full marks (unless from 3(x - ])3 +2 Al (if student continues to solve a quadratic
obvious incorrect working) equation, ISW)
Total 3 marks
Alternative mark scheme for 10
10 ax? =2abx + ab*+ ¢ 3 M1 for multiplying out a(x — b)*+ ¢ to
obtain ax® —2abx + ab*+ ¢ oe
Any 2 of the following: M1 for equating coefficients with any 2 of
a=3 or 2ab=6 or ab’+c=5o0e a=3or2ab=06orab’+c=>5 oe seen
Correct answer scores full marks (unless from 3(x- 1)3 ) Al (if student continues to solve a quadratic

equation, ISW)

Total 3 marks




