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1 (a)() B1 | For critical values
2<f<4 B1 | Dep
For correct inequality and notation
1 (a)n) x=3cosy M1 | For attempt to find f~' and equate to 0.5
cos2y=0.5
m M1 | Dep
2y= 3 For correct attempt to solve, dealing with the
double angle
Al
}s _
1 (b) M1 | For correct attempt at g2 , allow unsimplified

M1

Dep for equating to —6 and attempt to solve to
obtain a non-zero root

6x>—x" =0
x=0 B1
x=+J6 Al
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i 5<f(x)<6 or [5,6] oe Bl for 5<f(x)<p (p>5)
2 (1) 6 6 B2 | B1 fi f p (1
or for g<f(x)<6 (g<6)
2 (ii) .y M1 | complete valid attempt to obtain the
TESImOY 3 inverse with operations in correct
order.
y=4sin '(x—S] Al
Range 0< v<2n B1
2 (iii) . Bl { n)
X— X = —
2| si ( 3} 51 (=11 for sin 3 +5
sin 2 - (= 2
=3 )
X—? 1 T—E
sin =— for sin =k
4 2 4
a1y o7 M1 | Dep
x=4sin 5 +§ oc for use of sin”' and correct order of
operations to obtain x. Allow one
+/—or x/+ sign error
x=m or3.14 Al | x=mand no other solutions in range
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3 () _ 2(4x-3)+1 Mi
gf (x)=
3(4x—3]—1
_ 8x-5 Al
12x-10
3 (1) y(3x-1)=2x+1 Bl
or x(3y-1)=2y+1
(3y—2)xzy+1 M1
or (3x-2)y=x+1
2 x+1 Al
X|=
8 ( ) 3x-2
3 (i Bl
(111) 4(2x+1)_3[:x_1]
3x-1
3x* -3x-6 oe B1
3(x+1)(x-2) M1
x=2 only Al
4 A B B1 for either each row correct or each
column correct — mark to candidate’s
v advantage.
v
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5(1) Putting y = f(x), changing subject to x M1
and swopping x and y or vice versa
Al
f(x)= l(l + 5] or sx+1 oe isw
2\x 2x
5(1) x>0oe B1
5(1ir) 1 B1
(5]
2x-5
1 oe M1 | FT if expression of equivalent difficulty
2-5(2x-5) cg 1
2x-5 [ 1 ) s
2x-5
2x-5 Al
Completes to —— oe
—10x+27

final answer
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6 (a)1) B2 B1 for correct shape
B1 for roots marked on the graph
or seen nearby provided graph drawn and one
root 1s negative and one is positive
3 5
6 (a)(ii)) | Any correct domain B1
6 (b)) 4 Bl mark final answer
3x-1
6 (b)(i Correct method for finding inverse M1 .
b)) function e & FT only if theirhg(x) of the form where
8- bx+c
) ) ) a, b and ¢ are integers
swopping variables and changing
subject or vice versa;
or
indicates (hg)_]{x) = g_lh'](.r) and
finds g7 (x) = X1 and b (x) =2
X
174 Al . _ a—cx
[(hg)’l (x)=]—[—+ IJ oe 1Sw or FT their (hg)™ (x)= oe
3\x bx
—1 4+x . .
[ (he)™ (x) =]¥ oe isw If MO then SCI for their hg(x) of the form
y= L 4b oe leading to their (hg)'] (x) of the
X
form y = 1SW
r—
6 (c) a cao B1
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7 (a)i) Valid comment referencing the B1 | or equivalent statement or arrows marked on a
graph diagram; must validly reference the graph in some
e.g. the function f is not one to one, way.
as shown by the fact that the graph
has a turning point
7 (a)(1) 2 M1
1+ (\Jl +x° ]
PYE A1 | mark final answer;
’ must be simplified as far as possible
7 (b)) Any value greater than or equal to 0 Bl
7 (b)(1) Correct method for finding mverse M1
g—] (x)= [v2 1 Al | mark final answer
8 (a)1) t=3 B1 | must be using a correct notation
8 (a)(i) (4x—1)2+3:4 M1 | correct order
solution of resulting quadratic equation DM1
x=0, x= 1 Al | both required
2
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8 (b)) xy—4dy=2x+1 M1 | ‘multiplying out’
x(y - 2) =4y+1 M1 | collecting together like terms
. 4y +1
y=2
- 4x+1 Al | correct answer with correct notation
h™ (x)=
x-2
Range h™' #4 B1 | must be using a correct notation
8 (b)() 5 Ix+1 M1 | dealing with h? correctly
h?(x)= h( J
x—4
2[ 2x+1 ] .
_\x-4)
(2;( +1 ] _4
x—4
dealing with fractions within fractions M1
S5x-2 Al
= oe
17-2x
9 (1) yelR oe B1 | Must have correct notation 1.e. no
use of x
9 (u) y>3 oe B1 | Must have correct notation 1.e. no
use of x
9 (i) f l(x) =e” or g(4)=35 B1 | First Bl may be implied by correct
answer or by use of 35
f'g(4)=¢” B1
9 (v) y-3 5, x-3 M1 | valid attempt to obtain the inverse
——=x"or =
> ¥
S -1
¢ (x)= Y;3 Al r;:erect form, must be g~ (x)= or

Domain x >3

B1 | Must have correct notation
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10 (i) f?=f{f) used M1 | numerical or algebraic
algebraic ([(x +2)* + 1]+ 2) + 1
17 Al
10 (i) y-2 M1 | change x and y
X =
2y -1
2y-x=y-2-y(2x-1)=x-2 M1 | Mldep
multiply, collect y terms, factorise
x-2 Al | correct completion
v=o—7  [Fe)]
10 (i) [(x+2)"+1]-2 B1

gf(x)= = oe

2[(x+2)' +]:|—]

2 M1

(x+2) -1 _8 their gf = 3 and simplify to

2(x+2)+1 19 19

, . quadratic equation
3(x+2) =27 oe 3x +I12x-15=0
solve quadratic M1 | Mldep

Must be of equivalent form

x=1 x=-5 Al
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11 {(a)(i) f>5, f(x) B1
11 (a)ii) ry=3 =e™* or =3 =e™® Bl
3
- _5 B1
—4x=]n[}—SJ or —4y=]n[g)
3 3
1 x-5 B1
leading to £ (x)=—-—In| —
eading to f (x) n n[ 3 ]
or f'(x) [ )
or £! :—[In3 ln( ))
or f '(.r):—i[ln(_r—S)—]nS)
Domain x>5 B1
11 (b) In(:r3+5]=2 Bl
x4+5=¢ Bl
x=1.55 or better or +fe’ —5 B1
12 (1) B3 |or B3fora=2andb=15andc=05

2(x—15)" +0.5 isw

provided not from wrong format isw

or B2 for 2()(—1_5): +¢ where ¢#0.5
ora=2andb=15

or SC2 for 2(x—1.5)+0.5 or

|
2 —1.5) +—
[(x ) + 4] seen

or B1 for [x—]_S]: seenorforb=15o0r
forc=05

or SCI1 for 3 correct values seen in
incorrect format e.g. 2(x—1.5x)+0.5 or

2(_r3—1_5]+0_5
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12 (i)

B3

B1 for correct graph for f over correct
domain or correct graph for f— 1 over
correct domain

B1 for vertex marked for for f— 1 and
intercept marked for for f—1

B1 for idea of symmetry — either
symmetrical by eye, ignoring any scale or
line y = x drawn and labelled

Maximum of 2 marks if not fully correct

12 (i)

13 ()

M1

FT their a,b,c, provided their a #1 and
a,b,c are all non-zero constants

) }.‘_20_5 =[x—1-5)2 and reverses

variables at some point

x—05
2

f'(x)=15- oe

Al

must have selected negative square root
only; condone y = ... etc.; must be in terms
of x

£ MO then SC2 for £ (x)= - ¥8¥=% T““

oe

or SC1 for

£ (x) = —(—6) £4/36 - 4(2)(5—x) oo

2(2)

—6(2x+1)" or -6 ~ oeisw
2.r+])'

B1

B1

—3x2
= 0¢

Allow =3(2x+1)*x2or
(2_r+l)'

Denominator or (2x+1)7 is positive [and
numerator negative therefore g'(x)is always
negative] oe

B1

FT their g'(x) of the form l,oe
(2x+1)

where k> 0;
Allow (2x+1)7 is always positive

13 (i)

g=0

B1

13 (iii)

3k
2x+1

43 oeisw

Bl
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13 (iv) 3k 3o B1
2(0)+1
. B1 | implies the first B1
k== 1sw
3
13 (v) 1 B1
xX>—=
2
14 (1) B and C with valid reason B2 | B1 for one graph and valid reason or both
graphs and no reason
14 (i) ‘ B only with valid reason B2 ‘ B1 for graph B or valid reason
2 1
15 () g=- 5 B1
(ii) g(l)=0 B1
valid comment e.g. domain of fisx > 2 Bl B1 for either
2 _2 2 2
e (-
(iii) a Mi |ora X/
2 2
2 2 4 2 2
[x 2] =& 4f it soi B1 or [r—g) =\'2—4+i,
X = X X~
sy 55 . 2 .
5 x - 2 +— Al or correct 3 term equivalent
X

ora=05,b6=-25,¢c=2
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(iv)

V)

16 (i)

(ii)

(iii)

(iv)
)

x=2
x* = =-2=0
Lo ~402)

2

Explains why negative square root should be
discarded

x+yx? +8

=20

e’or7.39
gf(x)=2e""% +3=20

2e™e? +3=20
2xe’ =17

x=]—1 or1.15
2¢

B1

B1

M1

B1

Al

B1

Bl

M1

Al

B1

B1

M1
M1

Al

or y —xy-2=0

~(=2) £ 4(=2)" = 4(1)(-2)

2

or [y =]
at some point
x++fx+8

2
If zero scored, allow SC2 for showing

allow y=

correctly that the inverse of the given '
is .

isw
isw

change x and y and make e’ the subject

gf correct and equation set up correctly

one law of indices/logs
second law of indices/logs

www if 0 scored, SC2 for 173 ...
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