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(ii)

(iii)

2

(i)

(iii)

(iv)

£(37)=3 or gf(x)_z(j\/;—f;):
gf(37):3_ =

2

(=)}
(%]
L | —

y=~+x-1-3 — (er?J)2 =x-1

(x+3) +1=1"(x) oe isw

_x-=2
Y ox3
y-3y=x-2 — 2xy-x=3y-2

e

x—1
f'(x)= 2
x—1
2 2
gf(r):(—+l] +2
X
2
fa(x :.}—4‘1
g() x +2
f(x)= oot 1= 2 41
2+] x+2
X
_3x+2
x+2
3x+2:x - x'-x-2=0
x+2
x-2)(x+1)=0
x=2only

B1

B1

M1

Al

M1

Al

Rearrange and square in any order

Interchange x and y and complete

Multiply and collect like terms

Interchange and complete
Mark final answer

M1 any valid method
Al

B2/1/0 | —1 each error

B2/1/0 | —1 each error
M1 correct starting expression
Al correct algebra to given answer
M1 form and solve 3 term quadratic
Al
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-3 ()

(i)

(iii)

(iv)

{z)
x+1
2x
+
x+1

A correct and valid step in simplification

Correctly simplified to
Ix+1

Putting y = g(x),
changing subject to x and swopping x and y or
vice versa

gw=x-1

{Domain) x =0
(Range) g'(x) > —1

-

M1 or fg[x]:ﬂ
..H'x+]i+l

Al

M1 allow omission of 2(.....) in

numerator or
{.....)+ 1 in denominator, but not
both.

dM1 e.g. multiplying numerator and
denominator by x+ 1, , or

simplifying %H to

2x+x+1
x+1

Al

M1 condone x =y —1; reasonable
attempt at correct method

Al condone y=..... f'=___.

B1

B1 condone y>—-1 f'>-1

B1 + B1 | correct graphs; —1 need not be

labelled but could be implied by
‘one square’

B1 idea of reflection or symmetry in

ling y = x must be stated.
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5

U]

(ii)

(iii)

@

(i)

(iii)

(iv)

f(x) >30r [f(x)e](3.)

x+1=27
f ](x]=lug3(x+])

Domain x >3

Range f'(x) =2

2T (2"' - ]) o€ isw

2"'(2" - l): 0 leading to 2" = 0, impossible oe

2'=1=x=0

0 is not in the domain (and so gf(x)=0 has no

solutions)

3<f<?

f(12)=5

(f5)=) 2++2

Clear indication of method
flx)=(x-2)+3

120

J(x=3)+2

Attempt to solve their gf (x) =20

gf(x)=

B1,B1

B1

B1

M1
Al

B1

M1

Al

B1

Ml
Al

Bl1ft

B1

B1

B1

M1

Al

condone y > 3

or y+1=27
mark final answer
or Iog:(y + l): x and

f'(x)=log,(x+1)

or for f l(Jr]:M (any base
log?2

for this form)

ft their range of f provided
mathematically valid inequality or
interval

condone fix)>2ory =2

e.g {2"' —IT +(2x-1)
or 22 —2x 27 +1+27 -1

or 2* =0 which is outside domain
of gf

or

2727 —1)=2> —27 =0

[22-' =2-‘]=» x=0

If BO then SC1 for3 <f<7

£ (x) \/(J(x -3)+2- 3) +2 earns Bl

condone y = (x — 2¥ +3
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6 (@ (@) f(—10)=299,(8)=191
Min point at (0, —1) or when y = -1
c.range —1 <y <299

(ii) x>0 orequivalent
® O g'k)= m(“ 2)
4
1 (x + 2)
*a
or
Ige
()  gh(x)=g(In5x)

=4e1n5x_2
20x—-2=18, x=1
Or h(x) =g '(18)
In5x = In5

leading to x = 1

7 G ()=l

=202 f or 2{2[%}3 T

= 2'5
Alt method
f[l]:l f{ljzz‘s
2) 4 4
(i) f'()=g"'(x)
6x" =4 — 10x
Leadingto B3x—1) (x+2)=0
x= l -2
3

M1
Bl

Al

Bl

Ml

Al

Ml
Al

Al

Ml
Al

Al

M1

Al
(2]

M1
Al

Bl
Bl

M1

Al
[4]

(3]

(1]

(2]

(3]

M1 for substitution of either x =—10 or

x = §, may be seen on diagram

B1 May be implied from final answer, may
be seen on diagram

Must have < for Al, do not allow x

Allow any domain which will make f a
one-one function

Assume upper and lower bound when
necessary.

M1 for complete method to find the form
inverse function, must involve In or 1g if

appropriate. May still be in terms of y.

A1l must be in terms of x

M1 for correct order
Al for correct expression 4¢'™" — 2

A1 for correct solution from correct
working

M1 for correct order
Al for correct equation

Al for correct solution from correct
working

w2l or o 1] |

For 2”only

M1 for f of their {%]
For 2 only

B1 for 6x°
B1 for4 — 10x

M1 for solution of quadratic equation obtained
from differentiation of both
Al for both
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(@)

(b)

(@

(ii)

(i)

(iv)

)

@

(i)

Method of inverse

1++/x+5

f: Positive quadratic curve correct range and
domain

f': Reflection of fin y =x

Arrange f (x) =xor f '(x) =xto 3 term
quadratic =0

4 only www

Aand E

Cand D

reee iy

B1

B1

M1

Al

B1

B1V

M1

Al

B2

B2

B2

Not a range for £, but condone
x=landx =1

Not x, but condone y

Do not reward poor algebra but
allow slips

Mustbe f' = .ory=..

Must cross x-axis

\their f(x) sketch
Condone slight inaccuracies
unless clear contradiction.

Allow x =4 with no working.
Condone (4, 4).

Do not allow final A mark if -1
also given in answer

1 mark for each
B1 for 1 extra, BO if 2 or more
extras

1 mark for each
B1 if 1 extra, B0 if 2 or more
extras

(_11 0)1 (1, 3)3 (31 4)

or B1 for two points correct and
joined or for three points correct
but clearly not joined
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10 @) 02=ys=1

1+x

() g'(x)=——

2x

(iii) 02=x <1

1

(iv) g2=71 =3
2( J—l

2x-1
2x -1
3-2x

=3 leading to x =1.25

11 EG) (2x+8°-9 or a=2,h=8,c=-9

=— 0¢

(ii) fﬁl‘()c) \ix+9j78

(iii)

2

[E+8] —9:1350rij+£+55:135
x x° X

3+3=1z(or—12)or3cu;2 —32x-4=0
X

x=0.5oe, only

Bl

M1
Al

\BI

MI1
DM1

Al

B1BIBI
[3]
Ml

A2,1,0V
[3]

Mi1
Al
Ml

Al
[4]

Must be using correct notation
(1]
M1 for a valid method to find inverse
A1 must have correct notation

(2]
(1]

Follow through on their (i)
M1 for correct attempt to find g2

DM1 for equating to 3 and attempt to
solve.

(3]

B1 for each correct value

inverse of form

,J{xiciib
a

3,1 -2, 0 correct values, ft their a, b and ¢

apply fg (not gf) or replace x by 1
X

correct equation

valid method for solving their equation

correct answer
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120G) 35

(i) ' +7=2x

2
h_] (X): X 2+ 7

=x,x* —3x+4=0

(iii)

3x -4
x—
x—Hx-1)
x=4 only

13 E() y=2(x-5/-13 ora=2,b=-5¢c=-13
(i) (5,-13)
(iii) 5

(iv)

(v) Method for inverse

54 x+13

2

B1

Ml
Al

M1

M1
Al

Ml

Al

Ml

Al

[1]

2]

(3]

[4]

correct answer

attempt at inverse, involving squaring

correct inverse

equate k(x) with x and obtain quadratic equation

solve three term quadratic
correct answer

substitute to obtain expression for ¥

correct unsimplified expression

multiply numerator and denominator by (x — 2), oe

correct answer

B1+B1+B1

Bl
B1/

B1+B1

M1

A2,1,0
[10]
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14 O() 5(x2 —8x+ 16)+ g and equate M1
p=—40 Al
g=-8 Al

(i) g(x)>-8 Bl
(iii) B1
§ B1Y
N
positive quadratic curve
correct position
(iv) 5(lnx—4)-8=12 t 5(Inx)* —40Inx+60=0 Bl
solve for (Inx—4) i solve 3 term quadratic M1
Inx=2,6 ilnx=2,6 Al
x=7.39ore’, x=403 ore’ ' x=7.39 ore’, x =403 or e’ Al
! [10]
15 (a) () f'(x)=—2+x)7 B1 First B1 may be implied by a correct answer
for f" (x)
f"(x)=2(2+x)" B1 If done by quotient rule, allow unsimplified
s 1 1 . .
(i) y= , X=—=2 M1 M1 for a valid attempt at the inverse
2+x v
1 1 1-2x .
f (x)=—-2or Al A1 must be in correct form, allow y = ...
X X
(i) (x)= ! _2*x M1 M1 for correct attempt at £ (x)
74 1 S+2x
2+x DM1 DM1 for attempt at solution of 2 (x) =1
Equating to — 1 leads to x= —% or —2.33 Al Al for x= —% or equivalent
(b) (i) gh(x)orgh B1 B1 for either form
(ii) kg(x)orkg B1 B1 for either form
191
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16 (a) f(15)evaluated or fg(x)=2(x" - 1)+ 3
33

(b) () kh
(i) h’orhh

(iii) h 'k or (kh)™

17
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MI
Al

Bl
Bl

B2
[6]
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