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Ifa, b and c are stated they must be correct. Note that b” appearing as 4" is correct
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and following correct a, b and ¢ if stated
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‘A solution via differentiation would be awarded as follows

MI:  Sets the gradient of the curve =-2=>—

£ o and attempts to
z pt

X

substitute into 20" —dx+k> =0
Al 2k =(+)242k oe
Al: k=+7
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Question Scheme Marks | AOs
9@ 1117 tonnes Bl 34
[0
®) 11200 tonnes Bl | 22
[0
© Attempts {uw—lxls—zn)l’7{|zw—3x(47zn)ll M1 3da
93 tonnes Al | LIb
[
@ States the model is only valid for values of n such that n < 20 Bl 356
States that the total amount mined cannot decrease Bl 23
@

(6 marks)
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(a)

BI: 117 tonnes or 1171,

(b)

BI: 1200 tonnes or 1200 .

(©)

MI: Attempts 15714={mwf}x(sfzn)’}f{mw—lx(tfzu)’l May be implied by 525-432

Condone for this mark an attempt a7, ~1; = 1200 3x(4-20)*) - [1200-3x(3-20)*)

A1: 93 tonnes or 93 t
(d)
For one mark
Shows an appreciation of the model
 States n<20 or n<20
« Condone for one mark 7 < 400r <40 with "the mass of tin mined cannot be negative" oe
« Condone for one mark 11=40 with a statement that "the mass of tin mined becomes 0" e
o after 20 years the (total) amount of tin mined starts to go down (n may not be mentioned
and total may be missing)
o after 20 years the (total) mass reaches a maximum value. (Similar to above)
o States T, is reached when n=20
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Question Scheme Marks | AOs

Attempts £(-3)=3%(-3)'+2ax(-3) ~4x-3+5a=0 M| sa
Solves inear quation B3 =@ = @ M| T
a=3 cso Al Lib
®
Emarks)

MI: Chooses a suitable method to st up a correct cquation in @ which may be unsimplified.
‘This is mainly applying (~3) =0 leading to a correct equation in a
Missing brackets may be recovered.
Other methods may be scen but they are more demanding
If division is attempted must produce a correct equation in a similar way to the £(—3) =0 method
3¢ +(2a-9)x+23-6a
433 + 208 ~4x+5a

30 49;
(2a-9)x* —4x
(2a-9)%" +(6a-27)x
(23-6a)x+5a
(23-6a)x+69-18a
So accept 5a=69~18a o cquivalent, where it implics that the remainder will be 0
You may also see variations on the table below. In this method the terms in x are equated to —4
Sa

3 (2a-9)x 3

3w | (2a-9)%

HIEECED

MI: This is scored for an attempt at solving  lincar cquation in a.
For the main scheme it is dependent upon having attempted f(3) =0.. Allow for a lincar cquation in @
leading o  =.... Don't be too concerned with the mechanics of this.
3¢
Via division accept ¥+ 3)3x +2ax’ ~4x-+54 followed by a remainder in a set =0 = @
or two terms in a are equated so that the remainder
FYI the correct remainder via division is 23a-+12-81 oe
AL =3 cso

An answer of 3 with no incorrect working can be awarded 3 marks




image48.png
g"_m’:: Scheme Marks

*3x' —2x' —5a' —

= (@ +bxt o)’ — ) +dvte

‘Compares the x* terms a =3 | Bl

Compares coefficients to obtain a numerical value of one further constant | M1
-2=b, -S5=—da+c>c=

Twoofb=-2 c¢=7 d=-8 e=21|Al
Allfourof b=~2 ¢=7 d=-8 e Al
(4 marks)
Notes for Question 2
Bl ‘Stating @ = 3 . This can also be scored for writing 3x" = ax'
M1 Multiply out expression given to get *. Condone slips only on signs of either expression.

Then compare the coefficient of any term (other than x*) to obtain a numerical value of one further
constant. In reality this means a valid attempt at either b or ¢
‘The method may be implied by a correct additional constant to a.

Al Achicving twoof b=—2 c=7d=~8 e=24

Al Achievingallof b=—-2 c=7d=-Sande=24
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Question Seheme Marks | A0y

SO [ are9=2(xk) £ a=2 B b

Full method 2" +4x+9=2(x+1)’ +. a=2&b=1 M1 L1b

2 +4x+9=2(x+1) +7 Al Lib
@

® 7

12

U shaped curve any poston but | BI
o through (0.0)

intereeptat (0.9) | b

- 22
Misimumat (-17) | BIR
@

© [ Dedices ramlaton wilh one coree apect LI

)
a2z
o

) hx) = = (maximum) value  2(=3) | s

0k An | b
@

WO marks)

@

BI: Achicves 2x° +4v+9=2(x£k) £....or staes that a =2

M1: Deals comectlywith st two terms of 20° + 4.+9.

Scored for 22 +4x+9=2(x+1)" £...or stating that @ =2and b=1

AL 26 +4x+9=2(x+1) +7

Note that this may be done in a variety of ways including cquating 21° + 4 +9 with the expanded form of

a(x+by +c=ax +2abx+ab +c
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®)

or a Usshaped curve in any position not passing through (0,0) . Be tolerant of slips ofthe pen but do not
allow if the curve bends back on tslf
: A curve with - intercept on the +ve v ais of . The curve cannot just stop at (0.9)

Allow the intercept 0 be marked 9, (0,9) butnot (9,0)

: Fora minimum at (~1,7)in quadrant 2. This may b implicd by —1 and 7 marked on the aes in the
cornect places. The curve must be U shape and not a cubic say
‘Follow through on a minimum at (~b,c), marked in the correct quadrant, for their a(x+b)’ +¢

()i
,
R . I—

Allow instad of the word translat, shiftor move. ~(x) = (x~2) - 4 can score M1
For example, possible methods of ariving a this deduction are:

o £ g(x)is 2 +4x+9 5 2(x-2) +4(x-2)+5  So g(x)=f(x-2)-4

o 80=2(x=1)'+3  New curve has its minimum at (1.3) so (~17) >(1.3)

« Usinga graphicalcalclator o sketch =g(x) and compars o the sktch of y=F(x)

I almostallcases you willnot llow i the candidate gives two different types of transformaions.
Eg.stretchand ...

Al: Requires both ‘ranslate” and.° St or move” instead of translat.

S0 condone " Move shift 2 (units) o the right and move 4 (unis) down

:
A S| -

»
| IR, WA .

MI: Correct attempt at fnding the maximurm value (although it may not be sated as & maximum)

* Uses a raphicalcalulator o sketch () and establishesthe “masimmuny value (...3)

AU 0<h(2)< 3 Allow for 0<h <3 (0.3] and 0y < Jbutnot 0<x <3

ol i a7 a0 2




image4.png
Question Scheme Marks | AOs
7 (a)
1 Mi Lib
— shape in It quadrant
x
Al Lib
Correct
Bl 12
®)
b) E}
® | Combines equations :%n:fles Mi Lib
(xx) = k% +1x =207 4 Sx = 26> 4+ k2 =0 * Al 21
@
© Attempts to set b —4dac =0 Ml 3la
8*=16 Al LIb
k=2 Al L1b
®)

(8 marks)
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(2)
MI: For the shape of a ; type curve in Quadrant 1. It must not cross either axis and have

acceptable curvature. Look for a negative gradient changing from —© to 0 condoning "slips
of the pencil”. (See Practice and Qualification for clarification)
AL: Correct shape and position for both branches.
It must lie in Quadrants 1,2 and 3 and have the correct curvature including asymptotic
behaviour
BI: Asymptote given as y=1. This could appear on the diagram or within the text.
Note that the curve does not need to be asymptotic at y = 1 but this must be the only
horizontal  asymptote offered by the candidate.

(b)

MI: Attempts to combine

2
£ iwith
x

~2x+5to form an equation in just x

AI*: Multiplies by x (the processed line must be seen) and proceeds to given answer with no
slips.
Condone if the order of the terms are different 2x* +k —4x =0
©
MI: Deduces that 5* —4ac =0 or equivalent for the given equation.
Ifa, b and ¢ are stated only accept a=2,b=4+4,c=k* so 4’ —4x2xk* =0

1

K=

Alternatively completes the square x* —2x+%k2 0= (x-1)'=
Al: 8K% 0

6 or exact simplified equivalent. Eg 8k —1





