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Questions

Q1.

Given
flx)=e¢", xR
g(x)=3lnx, x>0, xeR

(a) find an expression for gf(x), simplifying your answer.

(b) Show that there is only one real value of x for which gf(x) = fg(x)

(Total for question = 5 marks)
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Q2.

(a) Find gg(b).

(b) State the range of g.

(c) Find g7'(x), stating its domain.

(Total for question = 6 marks)
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Qs.

= 4

Figure 4

Figure 4 shows a sketch of the graph of y = g(x) , where

\ {(.\' Y +1 xg
g(x) = -
dx — 7 x>

(a) Find the value of gg(0).

(b) Find all values of x for which

g9(x) > 28

The function h is defined by
h(x) = (x-2)°+1 xX<2
(c) Explain why h has an inverse but g does not.
(d) Solve the equation
-1 1
h (x)= -3

(Total for question = 10 marks)
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Q4.

The function f is defined by

f(x)=— xeR.x#2

(a) Find f'(7)

ax+b

(b) Show that ff(x) = x —3 where a and b are integers to be found.

(Total for question = 5 marks)
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Q5.

The functions f and g are defined by

-

fix)=7— 2x* xXER

3x ) o L
S5x-1 : 5

g(x)=

(a) State the range of f

(b) Find gf (1.8)

(c) Find g'(x)

(Total for question = 5 marks)
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Mark Scheme

Q1.
Question Scheme Marks AOs

(a) gf(x)=3Ine" M1 1.1b

=3x, (xR) Al L1b
2)

(b) of (x) =fg(x) = 3x=x° Ml | 11b
=x —3x=0=>x= M1 1.1b
:>x=(+)~.f§onlyas In x 1s not defined at x=0 and —JST M1 2 73

3
(5 marks)
Notes:
(a)

MI1: For applying the functions in the correct order
Al:  The simplest form is required so it must be 3x and not left in the form 3ine”
An answer of 3xwith no working would score both marks

(b)

M1: Allow the candidates to score this mark if they have e = their 3x

M1: For solving their cubic in x and obtaining at least one solution.

Al:  For either stating that x — /3 only as Inx (or3Inx) 1s not defined at x=0 and -8
or stating that 3x = x” would have three answers, one positive one negative and one zero but
In x (or 31n x) is not defined for x<C0 so therefore there is only one (real) answer.

Note: Student who mix up fg and gf can score full marks m part (b) as they have already
been penalised in part (a)
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Question Scheme Marks | AOs
g(x)= 1‘_—1—; xz5
NG . 2("7.5")+5
E 3)= =75= =" - .
(a) e =—3 5= el —0en 3 M1 1.1b
Way 1 -
: gg{i)=£ 'or-‘li or 4.4 | Al 1.1b
9 | 9 ]
2)
(2x+5) _ 2A5)+5) .
2| | 7| |
@) () - Mg §) =) - Ml | Llb
aoElx)= 0 =
Way 2 = (2+5)_, = ECES '
| >3 | | 5-3 |
gg(‘u):? orat oraa Al | L1b
2)
(b) {Range:} 2Z<y= 173 Bl 1.1b
(1
(c) o 2x+5 e o e au <
Way 1 V=g = M-Iy =1x+5= - 2x=3y+5 M1 1.1b
o oL 3y+5 [ 3x+5]
x(y-2)=3y+5 = x= y—2 ,.01' y= I_EJI M1 21
=2 zex< Al | 25
x—2 2
3
(©)  2x—6+11 T S 1
Way 2 a3 VTR = ~ x-3 Ml 1.1
=3 = i _ +3 Jor y= +3|- M1 21
y—2 y-12 ' - ]
O ILLINE G PP Alf | 25
x=2 2
&)
(6 marks)
Notes for Question
(a)
MI1: Full method of attempting g(5) and substituting the result mto g
N T
2| __r_ 5 s e
Note: | Way 2: Attempts to substitute x=35 into # o.e. Note that gg(x) = 1;1 ;.
(2x+5) =
=3 73
- 40 4 B .
Al: Obtains - or 4; or 4.4 or an exact equivalent
. .- . 40 4 .
Note: | Give AOfor 4.4 or 4444 . without reference to r of 45 or 4.4
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Notes for Question Continued

(b) _
Bl: States 2{1;5% Ax:ceptan}’ofh:gﬁg._ Ec:g(x)sl—zs., Egl
- 15
Note: | Accept g(x)>2 and g(x)EE oe.
()
Way 1
MI1: Correct method of cross multiplication followed by an attempt to collect terms in x or

terms in a swapped v

MI1: A complete method (1.e. as above and also factorising and dividing) to find the inverse

Alft: | Uses comect notation to correctly define the inverse function g™ , where the domain of

g™ stated correctly or correctly followed through (using correct notation) on the values shown in

their range n part (b). Allow g™ :x —. Condone g™ =_. Do notaccept y = .

157

Note: Correct notation 1s required when stating the domain of g'(x) . Allow 2 <x = % or |2, > |

Do not allow any of e.g. 2€g51—25._ 2~ig_1(x}£%

Note: | Do not allow Alft for following through their range in (b) to give a domam for g7 as x= B

(c)
Way 2
: 2x+5 . k . ;
MI1: Writes y = 3 in the form y=2 + P k = Oand rearranges to isolate y and 2 on one side
x— x—

of their equation Note: Allow the equivalent method with x swapped with y

MI1: A complete method to find the inverse

Alft: Asin Way 1

Note: | If a candidate scores no marks in part (c), but

» states the domain of g7 correctly, or

» states a domain of g™ which 1s correctly followed through on the values shown in their

range in part (b)
then give special case (SC) M1 M0 A0
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Q3.
Part | Working or answer an examiner might | Mark | Notes
expect to see
(a) |g=5 M1 | This mark i1s given for a method to find
2(0)
gg((=g(5)=13 Al | This mark is given for a correct value for
2g(0)
by |(x-2¥+1=28 M1 | This mark 1s given for a method to solve
(-2 >27 o(x) =28 whenx <=2
x-2>303
x<=2-33 Al
4x—T>=28 M1 | This mark 1s grven for a solving g(x) = 28
4x =35 when x > 2
x> E
4
x<2-3V3andx> > Al | This mark is given for a correct range of
4 values of x for which g(x) = 28 stated
(c) | h™! exists since h 1s a one-to-one function; Bl | This mark 1s given for a valid explanation
g! does not exists since g 1s a many-to-one
function
@ |hl=2-x-1 Bl | This mark is given for finding an
expression for h™!(x)
14 \"(:c 1= _l M1 This mark 1s given f_'or a method to
2 rearrange to find a value for x
x=725 Al | This mark is given for a correct value
of x
(Total 10 marks)
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Q4.
Question Scheme Marks AOs
(@) Fither atte -7
mpts =7T=x=..
x-2 M1 3.1a
Or attempts  {'(x) and substitutes in x=7
7
— oe Al 11b
4
@)
(b) (3x-7)
3x| 2177 s e
Attempts gr(x)=— > J _3x(3x=7)=7(x=2) M. L1b
(3x-7) , 3Ix—7-2(x-2) dM1 L1b
Lx-2)
27 Al 21
x-3 '
3
(5 marks)
Notes:
(@)
M1: For either attempting to solve 3"__2? =7. Look for an attempt to multiply by the (x—2)
x—

leading to a value for x.

Or score for substituting in x=7 m £ (x).

The method for finding f ~(x) should be sound. but you can condone slips.

-
Al =
4
()
M1: For an attempt at fully substituting — —
x—2
(% _ %)
3 -a
| *_=*)
have a correct form E g. I,.-*‘ -
|-
| *_*

2x-7
x-3

FYI £'(x) =

where a and b are positive constants.

mto f(x). Condone slips but the expression must

dM1: Attempts to multiply all terms on the numerator and denominator by (X —2) to create a fraction Plx)

where both P(x) and Q(x) are linear expressions. Condone

2x-7
Al: Reaches
x—3
Methods mvolving =a+
x—2 xX—
3x—7 1

x

Q(x)

P(x) x-2

x—2

3x-7 b s S
. may be seen. The scheme can be applied 1n a similar way

O(x)

via careful and accurate work. Implied by a =2,b=—7 following correct work.
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Q5.
Question Scheme Marks AOs
(a) y<7 Bl 25
(1)
(b) ; , 2 , y - 3052
772 e 57 = A
f(18)=7-2x18" =052= gf(138) g(D_h_) Sx050-1 M1 1.1b
e 39
gf(1.8)=0.975 oe eg. — Al 1.1b
: 40
2)
© y= F'j’x =5xy—y=3x=x(5v-3)=y M1 1.1b
ax—1
(g7 (x)=)— Al | 22a
"5x-3
2)
(5 marks)
Notes
(a)
B1: Correct range. Allow f(x) or f for y. Allow e_g. {}-’ el: y £ T}._ —<yLT, {—a’?]
(b)

M1: Full method to find £(1.8) and substitutes the result into g to obtam a value.
Also allow for an attempt to substitute x = 1.8 into an attempt at gf (x).
3(7—2x2 3(7-2(1.8)°
Eg gf(x)=- { - ) = ,,.} =
5(7-2x7)-1 5(7-2x(1.8)")-1

Al: Correct value

(c)

MI1: Correct attempt to cross multiply, followed by an attempt to factorise out x from an xy term
and an x term.
If they swap x and y at the start then 1t will be for an attempt to cross multiply followed by an
attempt to factorise out y from an xy term and a y term.

_ : : : x 1
Al: Correct expression. Allow equivalent correct expressions e.g. o .=+
=Jx 2

-
3

25x-15

Ignore any domam if given.






