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1 (a - 1 Bl
5(5v— 2 A . : 6 . -
(b) (f2.6)2) 5 ¥ 2.6~ 7 (= 6) or gf{(x) = :(_ x=T7) e M1 for finding £(2.6) or gf(x)
Sx=7+4
3 Al
@ |4 5x ‘177:2 or 5% _2+7 . 3| M
\x+4, x+4 5
25x=9(x +4) oe M1  for removing the denominator
(x +4) in a correct equation
2.25 Al oe
ALT | fe(x) =2 = g(x) =1(2) (=9/5) and attempt at £ M1
() |orf(2)
x =g }("“9/5") M1
2.25 Al oe
(d) 5x Sy 3 M1
y= x=-—
x+4 or v+4
v(x+4)=5x x(v+4)=5y
egdr=x(5-y) or egdr=y(5-x) M1 fora correct rearrangement and
factorising
4x Al geeg A
S5—x T x-=5
Total 9 marks
2 c - 4 4 M1 v \2
(g(2)=) 3 { =<0 or for sight of fg(x) e.g. [ -4 ‘
2 \ \x+3 ),
10.24 2 | Al 256
oeeg —
25
3 (fg(x)=) (x +3)>—2(x+3) oe 5 M1 for substituting g(x) into f(x)
(fe(x) =) x* +4x +3 Al Allow? +4y+3
(x+2P2—4+30r(x+2y-1 ML ft (dep on M1) for correctly completing the square
on their 3 term quadratic
or
or
¥ +4x+(3-y)=00or
Vidri(3-x=0 Correctly setting up an equation
(x+2P=y+lor(v+2)P=x+1 M1 ft (dep on M2) for a correct rearrangement for their
completed the square quadratic
or
or
4+ fl6-4(3_+ correctly substituting into the quadratic formula
X == 2 c —“)OI‘ x=-2%xl+y
Allow same equations with x and y swapped
i, Sy Al oe
Total S marks




Functions (Composite or Inverse) (H) - Algebra

PhysicsAndMaths Tutor.com

@ |22)=7%2-6(=8) 2 Ml
or5(7x2-62—10(7Xx2—-6)+7
Working not required, so correct answer scores full marks 247 Al
(b) |egy=3(x>—2x)+7 eg x=507-21+7 4 | Ml v=71_, ,
. 7 . 7 oreg ——=x —2x
or y=5(x"-2x+—) 0€ or x =5(_1"73)’+;)
egy=>5[(x-1y-1]+7 eg v:\((1—l)171‘}+7 or Ml or cg ‘vj?:(x—l)zflz
=5 (‘, 1)2 12+7] 7 R
r y=5 (x-1)"-1"+= - I
or ) 5 x::((;vfl):mf oe
oe 2
) —2 5 X— M1 , v—7
(x—1p=2 < oe (}‘—1)’:\< oe or eg (xfl)’:" —+1
Working not required, so correct answer scores Jull - 2 Al Must be in terms of v, o¢ eg 1+
marks(unless from obvious incorrect working) 1+ 5 =
) 1 x- 2.
(NB: £ '(x)= 1+ ,/—=is 3 marks)
J
Alternative for (b) Total 6 marks
Letx=517— 10+ 7[©] 57— 10y + (7 —x) =0 oe 4 | M1
10= ,{100- 20(7- x) Ml
10
) M1
1= X _ L
J
Working not required, so correct answer scores _full marks . 2 Al Mustbe in terms of x
(unless from obvious incorrect working) I+ 5
Total 6 marks
3 @ 2(3)=—7 2 | Ml
or f(3-10)=(3-1012+6
or 3’ —20x3+106 oe
55 Al
(b) (x—10P+6=x>+6 3 M1  Using f(x — 10) and setting equal
tox? +6
¥’ —10x —10x + 100 oe M1 for (x— 10)* expanded correctly.
5 Al dep IstM1
(c) 0 1 Bl acceptxZ0orx=0
(d) egyx=2x—4 oe  or xv=2y—4 oe 3 M1 Removing denominator
ord=2x—yx or 4=2y—w equation may be rearranged
egd4=x(2-v) oe or 4=3(2-x) oe M1 for correct factorisation or implied
4 4 factorisation
or—=2-y or —=2-x
X )
4 4
or =x or =y
2-y 2-x
4 4 Al oe
or
2-x  x-2
Total 9 marks
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6 p= (x,4‘f —4 (+5) oeorx= () ,4)1 4 (+5) 3 M1  fora correct first step in order to
’ ) . complete the square
v=4= 11+ x or x=4= [+ y Al allow y= 4+ 11+ x
or x=4+ Jl1+ ¥
4- fx+11 Al oe
Total 3 marks
6 - 8x+(5- »=0 3 | M1 fora correct first step in preparation
ALT , - for use of quadratic formula and
8+4/(-8) —4x1x(5-y) substitution into the quadratic
_ q
(=) 2%1 formula (allow one sign error)
or y*- 8y+(5- x)=0
824(-8) —4x1x(5-x)
v=)
2x1
y=4x 11+ x or x=4+ 11+ y Al allow y=4+ 11+ x
or x=4+ 11+ y
4- Jx+11 Al oe
Total 3 marks
6 : I AV 2
Using ax” +bx+c=a(x+p) +¢
ALT g (x+p) +q
( by -8 2, ) . 3 M1  for finding p and ¢
| p==- |==(=—4)andg=(4) =§(4)+5(=-11) gpancd
\ 2a Vi 2 . )
v=4=f11+ x or x= 4= flI+ v Al allow y= 4+ {11+ x
or x=4+ Jl1+y
4- Jx+11 Al oe
Total 3 marks
7 eg (fa(x)=)(2x Jrl)3 —4 4 | Ml for finding fg(x)
eg 4x? +4x -3 (> 0) or 4x* +4x—3(=0) M1 For a correct expansion and fg(x)
) 2 ] 2 written as a 3 term quadratic
or (2x+1)" >4or (2x+1) =4 or
a start to write quadratic in correct
form for completing square
3 and 1 Al for finding the two correct critical
5 0° (and) 7 % values (dep on previous M1) (values
seen with any signs between)
3 . 1 Al two fully correct inequalities, oe (dep
Yerg Yy on 2nd M1)
Total 4 marks
8 ®) | y(x—6)=2xo0r v(y—6)=2vor 3 M1 for multiplying the denominator
-6y =2x vy —6x =2y
x(y-2)=6v v(x—2)=6x M1 for isolating the x or y terms and
) factorising
6) —6x .
X Al accept —H(must be a function of x)
x—2 2—x
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9 2 — 12x + 25 4 M1 for substituting g(x) mto f(x)
(x—6)—6>(+25) or (x —6)* - 11 M1 ft (dep on M1) for a correct first step in order
to complete the square. Allow y in place of x.

or
or
¥ =12x+(25-¥)=0o0e or

- Correctly setting up an equation = 0
1221234 (25-2) =0 oe ¥ SIS up At eque

(x—6yY=y+1lor(y—67>=x+11 M1 ft (dep on M2) for a correct rearrangement for
their completed the square quadratic

or or

correctly substituting into the quadratic formula
(allow just + or just — instead of +)

Allow same equations with x and v swapped

6-M1+x Al oe must be in terms of x and have minus only
. ar - )
before the square root

Total 4 marks

10 (a) (x-=32% or 3-xP or (v—3) or(3-w)y 4 M1
M1  Aspart of an expression in x or y or an
l4or—14 equation in x and y
3+ 14— x or 3i\m M1  Canbe +or—or +
34 m Al oe mustbeinx
10 alt(a) | Alternative method: 4 M1 rearrange to form a quadratic inx or y

) <
x* —6x+(y—5)=0 oe or .
terms can be i any order but must be

5 - in an equation equal to zero
¥ —0y+(x-5)=0 oe a a

6+.B6—4(x—3) 6+ f36—-4(v-3) M1  correct substitution into quadratic
y= or x= 5 formula

4

3+fl4—x 01'31r./i4—l1- M1  Canbe for—or+

3. 14—« Al oe mustbemx
(b) xg 14 1 Bl  oe must ft from part (a) dep on an

answer in correct form

Total 5 marks

11 O Gx=3y=2or By-5x=2 or 2 M1  remove denominator or get to the stage
2
3,\:\‘75}' =2 or l\]‘ -5x=2 oeor 3y—-5==or3x—5= E
2 2 * Y
3y-5==or 3x-5== oe
x v
Correct answer scores fitll marks (unless from obvious 2+5x Aloe 2 +5
incorrect workin - 2 5 -
e 3x eg —+= or & must be in terms
3x 3 3
of x
12 (a) k 1 Bl allow /kx!
X
(b)(1) —46 1 Bl cao
(11) 3[2*3)‘4) 6-9x 6—9y" 2 M1
3 3 3 0
2-(2-3x")  2-2+3x 3x
Correct answer scores full marks (unless from —3x? 2
L ) f ' f 2-3x Al allow ——3o0e
obvious incorrect working) o +
Total 4 marks
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13 ol 2 N 7Y y=T 4 4 M1 | for a correct equation for a first step to
y=3(x" —dx)+ T or :"[" _4‘T+_? o — complete the square
or y=3(x=2)"....
5 LR > 4 7 M1
eg y= :((.\'—2) —2‘)+ Tory= 3((,\-—2) -2° +jJ or
k]
y=3(x=2) -5 ceor
2 _v+S Y- Ml
(x —2)’ ==——oeeg(x—2) ==———+4or
3
’ v+5
x=2=(&),|——— oe
bl
Correct answer scores full marks (unless from obvious Al | NB: note only negative square root.
incorrect working) 3 oe | Must be in terms of x
) any equivalent form
Note: Allow candidates to swap x and y when finding the Total 4 marks
inverse
13 Alt 3x7- 123+ (7- =0 4 M1 | for a correct first step
( )121./‘144—12(7—}') M1
x=)——
6
60+12 Ml
(x=)2% 2 e
36
Correct answer scores full marks (unless from obvious Al | NB: note only negative square root.
incorrect working) oe | Must be in terms of x
any equivalent form
Total 4 marks
14 (a) 25 1 Bl 15
oeeg 2—.—
2°2
Accept x=2.50e and x #2.5 oe
Any response that contains 2.5 oe 1s also
acceptable, APART FROM x > 2.5 oe or
x<250eorx>250e0rx<250e
(b) 11 3 Ml
(eh(v)=) ———— =D
2(x"+4)->5
11-3=2¢0eeco 2 =4 M1 correct expansion and rearrangement with x
or 2v2-8=0 or ¥ —4=0 term on one side and number terms the other
side or all terms on one side in an equation
Correct answer scores full marks (unless 2 Al cao, an answer of +2 gains M2 only
from obvious incorrect working)
If no other marks awarded,
award SCBI for answer of 2.2 oe
Total 4 marks




