Revision — Unit2 Functions

(5 types of questions)

1-Type of Functions

) Bl Nov
@ | Obtain p=2 and c=2
2 2024
/11/Q1
15 3 Bl Q
Obtain ——z(x——] 1
2 o2
. 15 ' 15 . . o B1 FT | Following their value of a.
State range 15 y = ) or f (1] = - with < given or clearly implied (not <)
3
(b) State that reflection is in x-axis B1 | Accept transformations in any order.
(3 B1 FT | Following rheir values of a and ¢ in part (a).
Y Accept transformations in any order.
State or imply that translation is by | 15 or equivalent
| =
\2
2
(c) Sketch the correct graph appearing in second and third quadrants only Bl
|
!
State that each y-value 1s associated with a single x-value or equivalent Bl | Accept passes the horizontal line test.
Ignore passes the vertical line test.
2
(d) Sketch the correct graph with suitable labelling to distinguish the two curves B1 | Appearing in third and fourth quadrants only.
Draw the line y=x B1 | See above: no need to label the line.
Attempt correct process for finding the inverse function M1 [ Allowing use of * and y so far.
3 15 1 Al | Must involve x at the conclusion.
Obtain ——,(— ——x or equivalent
2 4 2
4
{aM1) ['[ l}—] 1 Bl | Condone 0.333. Nov
3 2024
1 12/
(a(in) B1 | For showing the correct mirror line. QS
B1 | For correct shape: the curves should intersect in the first square

in the third quadrant. To the left of the point of intersection, the
reflection is below the onginal and crosses the x-axis. To the

right of the point of intersection, the reflection 15 to the nght the

original.




{a)(iii)

b)

2x+1

=y = 2x+ ]—1'{2.': 1)
=1 ° '

MiI*

Equating y to the given function and clearing of fractions.
x and y may be interchanged at this stage.

DM1

Condone £ errors during simplification.

2x-1)" 2-2x

Al

Allow * " or v =" but NOT “x =", nor fractions within
fractions.

[Domain of T lis] x =1

Accept - o0 < x <1 or (- o, 1), condone |- oo, 1).

Alternative Method for Question S(a)(iii)

.
y=l+——=y-1= 2
’ k-1 7 2x~1

Mi1*

Equating y to the given function after division by 2x -1,
Isolating the term in x.
x and y may be interchanged at this stage.

2 2 . DM1 | Condone £ errors during simplification,
x= .
y=1
1 1 Al | OE
¥~ ' 2 Allow T or “p =" but NOT “x =", nor fractions within

fractions.

[Demain of £is] x <1 Bl | Accept - o0 << x <<1 or (-, 1), condone |- oo, 1).
4
(1) B1
e )=-7
L4)
2xtl . 4 MI 3541 1
_’i : 1 - Equating -Ir ' l tor Hheir ,_5;_."'| 3 |
> Al | OE
[x=] =
b3
Alternative solution for Question 5(b)
(1} BI
&f| = |=-7
\4)
(-7 M1 / 1Y
x=f { -'] x=f I:!_&L,”.._Lﬂ-- %H
2 Al | OE
[x=] 2
B
3




@ | 3(x-2) ' +20ra=-2 b=2 B1 BI N
2024
z /13/Q8
(b) 2ork=2ork=2 BIFT | FT on their a.
Do not acceptx =2 orx = 2.
1
(c : s p=2 M1 | Using rheir completed square form
© 1 3(x-2) +14-12=y = (x-2) = : E plelecsq
- DM1
x=[1] ’}— +2
3
. x—2 Al ix-6
£ (x)= +2 OE,eg y=—m—+2.
3 3
3
d) Finding ' (29) [=5] M1 | Or solving fix) = 29 [using their completed square form, OE].
Finding £7'( their 5) M1 | Or solving fix) = their 5.
x=3 Al | If using fix) method, x = 1 must be discarded.
Alternative solution for Question 8(d)
3(3(x~2)" +2)~2)" +2=29 using their completed square form MU Or 3(3x ~12x+14)" -12(32% ~12v+14) +14=29.
Allow if the '=29" appears later in the working.
Solving as far as 9(x—2)' =9 or x* —4x+3=0 DM1 | OE )
Or [27](x" —8x" +24x" —32x +15) =0.
x=3 only Al | WWW
Only dependent on the first M1.
3
(b) Obtaining {3{5T_ 1)- 2)3 + theirk M1 | May simplify and/or use & at this stage: k may have comd Mar2(0
- ) from an inequality in (a).
24
Conclude [fg[_\-]]; 8 allow [y]=8 A1FT | OE ) /12/Q9
Following their value of k; must be =, not =,
Allow an accurate written description.
2
(c) State g™ (x)=1(x+1) Bl [ OF
%(_r +1) must be indicated as the inverse.
[h{x} ::| Tx+4 BIB1 | If 7x+4 only, it must be clear that this is h(x).
k)
f(a) B1 | For curve in correct quadrant. May20
— B1 | Fully correct including line Y =X. 24
Horizontal asymptote closer to x axis than vertical 1 1/Q6

asymptote is to y axis.




(b) - N ? 2 M1 | Allow x and y swapped around.
x=—+4 leading to Vi{x—4)=2 or )y =[I_4]
Ve leading [2_ or x=[4] 2 M
= eading to y=[+ or x=|%| [—
(x—4) ng oy =[] x—4 y—4
- 3 Al
£ (x) ] = —,,, =
= ( r)] x—4
3
(c) [1-] =2 B1
1
(d) Because ' is always negative and f is always positive or curves do not B1 | Accept other correct answers e.g. *f is only defined for
intersect positive values of x and f' is only defined for negative
values of x” or ‘domains do not overlap” or ‘the y values
cannot be the same” or “the x values cannot be the same’.
1
@ | £ (x)=](x+1) Bl | ISW May20
Condone ‘y =", 24
1 /12/Q4
(b B1 1
) {]c_g{j:)-g;% or g(x)>0and g[x}g%or(ﬂ,%} Do not allowg[x}:»ﬂ.g[r]u;l; .
\ 2
Do not allow g(x)>0 or g(x) g% .
Condone g or y in place of g(x).
g ' does not exist because itis one to many or Bl | g ' can be replaced by ‘It* throughout.
g ' does not exist because it is not one to one.
Or A correct statement followed by any further incorrect
g ' does not exist because g is not one to one or explanation can be awarded B1.
g ' does not exist because g is many to one or
g ' does not exist because g fails the horizontal line test.
2
c) ¢ 253 1 Bl | SOI
16) 4
| M1

|-

[wf;—l}:+2

Equating , or their ‘simplified’

2

(Vi-1) +2

. {250
version, to their f| —J

L16

[(-Jr;—l)3+2=4leadingto:| J;—l:ﬁ Imdiﬂgtox=[1iﬁ]l

Or
l_r— 2fx+1+2=4 leading loJ
Or

[x =1 :2\[; leading to]

4

x—2x —1=0 leading lox:(liv’Z}

X —bx+1=0 leading tox = S

6x+/36-4

Al | Simplification as faras x =...
Allow just + in the results because = can be

disregarded at this stage.
Can be implied by the final answer.

Note: x=1++2 scores AD.

34242

Al | Must discount the solution 3 —24/2 .




(a)

Express f(x)as: a—(x-3)° or a -(3- _\']l where a=%19 or 1 M1 | OE
If the form —f(x)= {.\f: —bx - lO} is used the
form must be returned to f(x)=...
Completed square form must give —x*.
Answers must come from completion of the
square (not calculus or graphs).
19—(3-x)" or 19—(x—3)* Al | OE
j'(_r) <19 or ¥y<19 with <, not < Al FT | Using their constant following the award of M1.
e - e SC B1 answer only or answer from a method not
or—a0 < flx) <19 or—wo £ flx) <19 . ) : .
involving completion of the square.
or (—ao, 19] or [0, 19]
3
(b) g () =1(x-k) Bl
1 2 M1 | OE
-1 — < —
g f(x)= E( 10-+6x—x"—k }_ 4x+k May use rheir completed square form for f{x).
Simplify the quadratic equation obtained from g 'f(x)=g(x) provided k is *Ml Expect xF +10x =10+ 5k =0.
present and apply b —dac=0 to this quadratic equation
Obtain 100 —4(5k —10)=0 and hence k=7 Al
Use their k to form and solve a quadratic in x DMI1 | Allow if their quadratic has two solutions.
(—5,—13} only Al | SC B1 if no method seen.
Alternative Method for first 4 marks
State f(x)=gg(x) (BI)
ge(x)=16x+5k (MI)
Apply b —dac=0 to quadratic equation obtained from f(x)=gg(x) (*M1) | Provided k is present.
100 - 4(5k —10) =0 and hence k=7 (Al)
[

May20
24
/13/

Q11

Stretch: (2x)" ~2(2x)+5 or (x—1) +4 leading to (2x~1)" +4

M1 | Replacing x by 2x.

Reflection: (—2x): —2(—2x)+ 5 or (—2.‘[—[}: +4

M1 | Replacing x by —x. FT on their stretch.

Stretch: 3[{—21‘]: —2(—2x}+5]|- or 3-{(—2.:—]]J +4J|-

M1 | Multiplying the whole function by 3. FT on their

(stretch plus reflection).

125" +12x +15

Al

Mar20
24
/13/

Q2

2- The Domain and Range of a function




(a) [J"] <-1 B1 | Accept for f(x)=-1, —o<y<-1, {—00,—1]. Mar2023
Do not accept X< —1 . /12/
| Q9
b) 3 ] . , 2-y ., 2-x M1
v=-3x"+2 rearranged to 3x” =2 -y, leading to x” = or y =T
PR 7= Al Al o =
x= [t =y [ (x)] = {—}{ Tx} Al for minus, Al for = , allow — x_3 .
3
(©) fg(x)=-3(-x - 1)1 +2 M1 | SOl expect —3x" —6x" —1.
gf (x)=—(-3x" +2): -1 MI | SOl expect —9x* +12x" 5.
fg(x)~ gf (x)+8=0 leading to 6x* ~18x" +12 [=0] Al | OE
[6](x: - 1)(_\»3 - 2] [: 0] or formula or completion of the square M1 | Solving a 3-term quadratic equation in x* must be
' seen.
x=-1 ,—f2 only these two solutions AL | Allow - 1, — 1.41[4] Answers only SC B1.
5
Streteh: (2x)° —2(2x)+5 or (x—1)" +4 leading to (2x—1) +4 M1 | Replacing x by 2. Mar
2023
Reflection: (_21-}: -2 _2_1,} +5 or (—2x-1 }-' +4 M1 | Replacing x by —x. FT on their stretch. /12/
Q2
v 3 e ) 1 [ e 13 | M1 | Multiplying the whole function by 3. FT on their
Stretch: 3 I{ ...t’] e S| or 3 I'- 2x-1) + 4:[ (stretch plus reflection).
12x" +12x+15 Al
4
Ha) Three points at the bottom of their transformed graph plotted at y Bl [ All 5 points of the graph must be connected. Nov2022
2
12/
Bottom three pomts of Moat x =0, x =1 & x =2 B1 | Must be this shape. QS
All correct Bl | Condone extra cyveles outside 0= x <2,
3 [ SC: If B0 BO scored, Bl available for N in one of correct positions
or all 5 points correctly plotted and not connected or cormectly
sized shape in the wrong position.
ib) [e{x)=]f(2x)+ 1 Bl Bl | Award marks for their final answer as follows:
fi2c) B1, + 1 Bl. Condone y =or f[x)
(a) [f{x)]—{—E(.\'+2}:}—{S} Bl Bl Nov2022
: /13/
2 Q2
(b) [f{x}]q—? B1 | Allowy <-7 .<-7, (—o,~7) or less than —7
—o{ f(x)-T-T) [ (x)) ==, f<-T
1
(c) 3 s —(y+5 M1 | Operations correct. Allow sign errors. FT rheir
y=2(x+2) -5 - (x+2)= [ B ) quadratic from (a).
—(y +5) M1 Operatii_ms correct. Allow sign errors. FT their
X =[t] -5 -2 quadratic from (a).
Al x+35

[£'(x j:—2—.’@ or 4-,,-@

Allow [ (x)]=-2-\}—




Na) | xzlorx<l x>1or (-eo.1),(Lw) [xe R] B1 | Must be x not ™' (x)ory. Do notaccept | <x<1. June2022
) 12/
Q10
b *M1 | Setting y =, ring fracti d expanding brackets.
®) ¥ :_ix +: leading to (2x—1)y=2x+1 leading to 2xy—y=2x+1 cthngy=, removing faction and expanding bracke(s
¥ —
2xp—2x=y+1 leading to 2_\‘{_‘- - 1} =y+1 DM1 | Reorganising to get x =. Condone + sign errors only.
. v+l
leading to x =
€ 200-1)
3 + 1 1 Al x+1
[f(x)]= x+l 2 ! xl or ——+— OE. Must be in terms of x. Do not allow ——— =2,
2(x-1) x-1 2 x=1 2 x-1
3
Ne) [rhefr f'l {3” leading to (r}reﬂ'f'] {3])_ 4 [f'l {3} —11+4 =:| M1 | Correct order of operations and substitution of x = 3 needed.
5 Al
2
Nd) Sight of “‘not one to one’ or ‘many to one’ or ‘one to many’ B1 | Any reason mentioning 2 values, or + and — , such as: square root
gives 2 values or horizontal line test crosses curve twice or
2 values because of turning point or 2 values because it is a
quadratic.
1
D{e) er oy 2 2x-l 2 2x+1 Bl | AG
HI} 1 rlr 1 2x-1 ' -1 2x-1 Do not condone equating expressions and verification.
fx)=-4{2x-1) : Ml Fork{Zx-1) * and no other terms or correct use of the product or
] - 2 2x=1)2-2(2x+1 tient rule then ISW.
or 2(2e-1)"# [~(2x +1)2(2x-1) ) or EEZN2-202x41) R
| ! {2x -1
Gradient i 4 Al | Differentiation must have clearly taken place.
Equation of tangent is y =3 =-4({x =1} [:;. y==dx f-‘] M1 | Using (1. 3) in the equation of a line with their gradient.
i Al FT | 501 from their straight line or by miegration from 0 to “their 747
Crosses axes al | I.[:I |im|J.['D.T}
49 Al [ OEe.g 6.13 AWRT.
[Area =] = If MO AD DMO, SC B2 available for correct answer.
&
(b) i _."{2}\ o B2,1,0 | B2 for fully correct, BI with two elements correct. {} Mar2022
{Translation} | | OR {Stretch} {y direction} {factor 2} indicates different elements. /12/
RED)
Q5
o ) {g} B2.1,0 | B2 for fully correct, BI with two elements correct. {}
{Stretch} {y direction} {factor 2} OR {Translation} 16} indicates different elements.
4
(b) | [k=]2 Bl | Allow [x] < 2. Nov2021

/11/
Q8




(c) | [Rangeis][y] <13 BI | Allow [fix)] < 13, [f]< ~13 but NOT x < ~13.
1
d 2 : —y M1 —
@ y=-3(x-2) +14 leadingto (x-2) = MT1 Allow g Allow 1 error in rearrangement if x, y on
-2
opposite sides.
[ Al —14
J:=2(L]1Jl4 1 Allow 2 —
3 -3
|| _ Al -
[|"'[3-]]=2_ 14-x OE. Allow z 1” . Must be x on RHS; must be negative
3 -3
square root only.
Alternative method for question 8(d)
2 2 14— M1 x-14
x==3{y=-2) +14 leadingto (y-2) =TV Allow = . Allow | error in rearrangement if x, y on
opposite sides.
— Al —
=2(+ 1-x Allow 14
3 —
Al -
[ (x)]=2 14-x OE. Allow = 14 . Must be x on RHS; must be negative
square root only.
3
© | fem =1 {-3(x+3-2)"]+ {1441} BZ 10| or [-3(x+3) ]+ {12(x+3)}+{3}
g(x)=-3x" —6x+12 Bl
3
(a) . ) 243 M1 | Clear evidence of applying f twice with x = 5.
£(5)=[2] and f(their2)=[5] OR ff(5)=|=— Nov2021
2-1 /12/
x+3
SR Q3
OR =1 andan attempt to substitute x =5.
.1-+3_l
x=1
5 Al
2
(b) x+3 y+3 ) ) *M1 | Setting fix) = y or swapping x and y, clearing of fractions and
PErEEE i r+3=xy-p OR - =x=y+3i=ap-x expanding brackets. Allow £ sign errors.
, DM1 | Finding x or y = . Allow + sign errors.
.ry—.r:y+3:>_r=%OEOR J-‘+3=.’L‘_l'—X:Z’_\'=l:X+I3:| OE ¢ : h
y= x=
Al
[f (x)ory]= x_+? OEe.g. | +i ete. Must be a function of x, cannot be x =.
Y- —
3
(a) B1 | A reflection of the given curve in y = x (the line y = x can Nov2021
be implied by position of curve). /13/

Q6




(b) a3 ap, 2 *M1 | Squaring and clearing the fraction. Condone one error in
¥ =y (4-x7) squaring —xor y
x {1 + J.:] - 4 DMI1 | OE. Factorisation of the new subject with order of
operations correct. Condone sign errors.
x=(%) — > o x=(x) [ 4 OE is acceptable for this mark
NiES B NP
Isolating the new subject. Order of operations correct.
Condone sign errors.
£t _ =2x Al | Selecting the correct square root.
(x)= 1+ Must not have fractions in numerator or denominator.
4
(c) lora=1 Bl | Donotallow x=1 or -l<x<1
1
(d) =2x Bl -2x e
[fe(x)=f(2x)=] ﬁ Allow —\/{— or any correct unsimplified form.
4— 4y 4—(2x)
fg{.\‘] e _ \,l'rl——'c or 1x H B1 | Result of cancelling 2 in numerator and denominator.
J-2 l—x* x° -1
2

Nov2021
/13/

Q6

3- Inverse Functions

4-Composite Functions

5- Transformations of functions







