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QL.

Area Between the Curve and the x-Axis Exam Questions Sheet 2 MS

Question
Number

Scheme Marks

y=(1+x)(4—-x)=4+3x—x M: Expand, giving 3 (or 4) terms | M1

2 3
j(4+3x—x2)dx=4x+%—x? M: Attempt to integrate M1 A1

T t1=(16+24—6—;:]-(‘4+3+%J=£ (z 20%)

: g MIAT  (5)

[5]

Notes

M]1 needs expansion, there may be a slip involving a sign or simple anithmetical errore.g.
1x4 =5 _ but there needs to be a “constant” an “x term’ and an “ x* term’. The x terms do
not need to be collected. (Need not be seen if next line correct)

Attempt to integrate means that x” — x™*' for at least one of the terms, then M1 is
awarded ( even 4 becoming 4x 1s sufficient) — one correct power sufficient.

Al 1s for correct answer only. not follow through. But allow p X ool 1 x? or any correct

equivalent. Allow + ¢, and even allow an evaluated extra constant term.

M1: Substitute limit 4 and limit —1 into a changed function (must be —1) and indicate
subtraction (either way round).

Al must be exact, not 20.83 or similar. If recurnng indicated can have the mark.
Negative area. even if subsequently positive loses the A mark.

Special
cases

(1) Uses calculator method: M1 for expansion (if seen) M1 for limits if answer correct. so
0. 1 or 2 marks out of 5 1s possible (Most likely M0 MO0 A0 M1 A0)

(11) Uses trapezium rule : not exact, no calculus — 0/5 unless expansion mark M1 gained.
(111) Using oniginal method, but then change all signs after expansion 1s likely to lead to:
M1 M1 A0, M1 AOie. 3/5
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Q2.

Question S cheme Marks
Number
| . s 3 . Either | M1 o
H3x—xT Ay = ELp . {:+ f‘} Ix—stixrtor x s tux?, A u=0
(a) | Y i T Z e N—
! \z) Fik]cashane S Eoarcilynk puied | 1
S ... Bothtems comectly integrated [ Al _
I )
(b) El L s 17 Sets y =0, in order to find | M1 -,
0=3x-—x =2 0=3-x* or O=x 3—.1'3|::>x=... i
L 4 the cotrect x* =3 orx=19
. " P R R
{ Area(5) = |:% - %x- |
| = - e
( 39 [2) = Applies the limit 9 on an integrated
=| =———| =@ |-{0 = o
| 2 | 5 ,'|( ) ) { } function with no wrong lower limit . L2
...... e T e
;=I£_ﬂ _{} "—430r 24.3 or 243 | Al
| L 2 oe
T P R SOy S AL S PO S T S PSS TS PO U S Y a3,
1]
Question  Notes
3 3
(a) Ml Either3x >t Ax" or x? >+ ux?, A, u=0
1" Al At least one term correctly integrated. Can be simplified or un-simplified but power must be
simplified. Then isw.
sud 47 Both terms correctly integrated. Can be un-simplified (as in the scheme) but the n+1 in each
s denominator and power should be a single number. (e.g. 2 —not 1+1) Ignere subsequent work if
there are errors simplifying. Ignore the omission of “+ ¢ 7. Ignore integral signs in their answer.
(b) , 1 RS-y -
15 M1 Sets ¥ =0, and reaches the correct x? =3 orx=19 (isw if x> =3 is followedby x = »J';}
1
Just seeing x = /3 without the comrect x? =3 gains MO, May just see x=9.
Use of trapezinm e to find area 1s MOAD as hence implies integration needed.
ddM1 This mark is dependent on the two previous method marks and needs both to have been awarded.
} Sees the limit 9 substituted in an integrated function. (Do not follow through their value of x) Do
not need to see MINUS 0 but if another value is used as lower limit — this is MO,
This mark may be implied by 9 in the limit and a correct answer.
243
Al — or 243
10
= S
Common | CommonErrer 0=3x—x = x'=3s0x =1.1"§
EITOr | Then useslimit 3 etc  gains M1 MO A0 20 173
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Q3.
Questlon Scheme Marks
Number
(a) X 4+2x+2=10=x"+2x-8=0(s0 (x+4)(x-2)=0) Dx=....... M1
Al
x=—4 2
' @
(b) 2x?
3 2 a2 )dr=2p 2= 1) h
Way 1 j(\ +..\+..)d\ - > +2x(+C) MI1AlAl
3 "2 "2" ~
ey =(§+§+4]-(-ﬁ+3—"-s) (=24) M1
3 2 s XD & 3 2
Rectangle:10x(2—-—4) = 60 Bl cao
R="60"-"24" Ml
=36 Al @)
Total 9
(b) e N e 20
Way 2 [(8-x —.-.x)d.x—S.x—T-—:-—(+C) M1 Alft Al
B 8 64
A =[16——-4]—[—32+——16) =(9.3 - (- 26.7)) M1
3 2 ke \ 3 3
Implied by final answer of 36 after correct work Bl
10—{x% +2x+2) =8—x"—2x, =36 M1, Al
Notes for Question
() M1 Set the curve equation equal to 10 and collect terms. Solves quadratictox= ..
Al cao : Both values correct — allow A =-4 B=2
(b) M1: One correct integration
Al: Two correct integrations( ft slips subtracting 1n Way 2)
Al: All 3 terms correct (penalise subtraction errors here in Way 2)
M1: Substitute their limuts from (a) wmto the integrated function and subtract (either way round)
B1: Way 1:Find area under the line by integration or area of rectangle — should be 60 here (no
follow through)
Way 2: (implied by final correct answer in second method)
M1: Subtract one area from the other (implied by subtraction of functions in second method)- award
even after differentiation
Al: Must be 36 not —36.
Special case 1: Combines both methods. Uses Way 2 mtegration, but continues after reaching “36to
subtract “36" from rectangle giving answer as “24” Thus loses final M1 Al
Special case 2: Integrates (13 +lx—8) between limits —4 and 2 to get -36 and then changes sign
and obtains 36. Do not award final A mark — so MIA1AIMIBIMI1AO
If the answer 1s left as -36, then M1AIAIMI1BOMI1AQ
N.B. Allow full marks for modulus used earlier in working e.g. I.\“ +2.x‘—2dr—_[ 10'.h|
3 =

\

/
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Q4.
Scheme Marks AOs
The overall method of finding the x coordinate of 4. Ml 3la
y=2xs—17x2+40x:>%=6x2—34x+40 B1 1.1b
%=o:= 6x° —34x+40=0=2(3x-5)(x-4)=0=x=.. M1 1.1b
Chooses x=4 % Al 3.2a
. ) 1, 17, ,
| 22 -172% + 40x dv=| 3x* —x* +20x Bl 1.1b
1, ..+ 17, .3 2
Area ==(4) --(4) +20(4) | M1 | LIb
=23ﬁ * Al* 2.1
(U]
(7 marks)
Notes

M1: An overall problem -solving method mark to find the minimum point. To score this you need
to see
* an attempt to differentiate with at least two correct terms
v
=
mechanics of this solution

Bl1: [% =J 6x7 —34x+40 which may be unsimplified

e an attempt to set their 0 and then solve to find x. Don't be overly concerned by the

M1: Sets their % =0, which must be a 3TQ in x, and attempts to solve via factorisation, formula

or calculator. If a calculator is used to find the roots, they must be correct for their quadratic.

If % is correet allow them to just choose the root 4 for M1 Al. Condone [:x—4:][x - %J

Al: Chooses x=4 This may be awarded from the upper limit in their integral

B1: j 2% —17x +40x dx = {%f _gf +20x1:| which may be unsimplified
Mi1: Correct attempt at area. There may be slips on the integration but expect two correct terms

dy
dx
So if their roots are 6 and 10, then they must use 10 and 0. If only one value is found then the limits
must be 0 to that value.

Expect to see embedded or calculated values.

The upper limit used must be their larger solution of =0 and the lower limit used must be 0.

Don’t accept j: 2% —17x* +40x dx = ? without seeing the integration and the embedded or

calculated values

Al*: Area = 23ﬁ with correct notation and no errors. Note that this is a given answer.

For correct notation expect to see
dy

— or i used correctly at least once. If f(x) is used accept '(x) . Condone '

dx dx

. I2x5 —17x* +40x dx used correctly at least once with or without the limits.
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Q5.

above the x-axis 1s the same as the area
below the x-axis

Part | Working or answer an examiner might | Mark | Notes
expect to see
(@) |yv=xx+2DE-4H=x"-2"-8x Bl | This mark is given for expanding
brackets as a first step to a solution
vxi_zx: 8y dx M1 This mark 1s given for a method to find
2 the exact are of B
— lx4——x — 42 ) M1 'I'hisma.tkis_give:nforamethodlo
4 - evaluate the integral
—16 20 - .
=0-(4- — -16)=— Al This mark 1s grven for a full method to
3 3 show the exact value of £
w | Lot Zp_ap=_20 M1 | This mark is siven for deducing the area
3 20
DfR;g =
3
36— 8K — 4B +80=0 Al | This mark 1s given for rearranging the
equation to a quartic
(B+2)*(35° —20B+20) M1 | This mark 1s given for expanding the
= (B + 4b + 4)(3b* — 205 + 20) equation given
=30 -85 — 48R+ 80=0 Al | This mark is for showing, and stating,
The two equations are the same, so verified that the equations are the same
(c) 1.“ Bl | This mark is given for a skeich of the
' curve with b = 5442 shown
T
5.442
Between x =—-2 and 5 = 5 442 the area Bl This mark 1s given for a valid

explanation of the significance of the
root 5.442
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Q6.
2""“” Scheme Marks
Number
(a) Seemng —4 and 2. Bl
(1
(b) (x+4)(x—-2)=x +2x -8 or X’ —2x° +4x7 —8x ( without simplifying) Bl
p | o 2 4 : 3 2 2
Jor+20 —poar =2+ 22 (e g) SR TR MiAlf
B 3 2 4 3 3 2
4 2 2 e f 2 ) 3 2 ]2
A S ol I {@_ﬁ_&,] or | o425 8 =(4+£_16]_(0) M1
4 3 28 3 R 3 2 1y 3 ,
2 2
One integral == 42 (426 orawrt 42.7 ) or other mtegral =£6= (6.6or awrt6.7) Al
2, p. . 2
Hence Area = "rheir42-3—"+ "their6-:-" or Area = "!heir-il—;-"- " rheir6-;-" dM1
= 49l or493 or % (NOT —# ) Al
(An answer of = 49% may not get the final two marks — check solution carefully) ™
8]
Notes for Question
(a) B1: Need both —4 and 2. May see (-4,0) and (2,0) (correct) but allow (0.-4) and (0, 2) or4=-4, B=2or
indeed any indication of -4 and 2 — check graph also
(b) B1: Multiplies out cubic correctly (terms may not be collected, but 1f they are, mark collected terms here)
MI1: Tries to integrate their expansion with x* — x"** for at least one of the terms
Alft: completely correct integral following through from theirr CUBIC expansion (1f only quadratic or
quartic this 15 A0)
dM1: (dependent on previous M) substituting EITHER -a and 0 and subtracting either way round OR
sinmularly for 0 and b. If their limits —a and b are used in ONE integral, apply the Special Case below.
2
Al: Obtam either i42§ (or 42.6 or awrt 42.7)from the integral from -4 to 0 or = 6§ (6.6 or awrt 6.7)
Jfrom the integral from 0 to 2; NO follow through on their cubic (allow decimal or improper equivalents
2 2
l—? or "—: ) 15w such as subtracting from rectangles. This will be penalized in the next two marks,
which will be MOAO.
dM1 (depends on first method mark) Correct method to obtain shaded area so adds two positive
numbers (areas) together or uses their positive value minus their negative value, obtained from two
separate definite integrals.
Al: Allow 49.3, 49.33, 49.333 etc. Must follow comrect logical work with no errors seen.
For full marks on this question there must be two definite integrals, from -4 to 0 and from 0 to 2, though
the evaluations for 0 may not be seen.
(Trapezium rule gets no marks after first two B marks)
(b) Special Case: one integral only from -a to b: BIM1A1 available as before, then
Kl > 3 - 2 2 >
Lol B g~ (64 oo 64]: ~61+42==.... dMI for correct use of their
4 3 214 3 3 3
limuts —a and b and subtracting either way round.
Al for 36: NO follow through. Final M and A marks not available. Max 5/7 for part (b)

%
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Q7.

%:s:;:: Scheme Marks
d1'
(a) {3+21—3r M1 Al
3% —2x—8=0 Bx+hHix—2)=0 x=2 Al cso (3)
(b) | Area of tnangle = %x 2x22 M1 Al
2 3 gx? ot
[10+8x+3? —xPdx =10x+ =+ -7 M1 Al Al
- £ a
8t Xt : [ g
W0x+—+ ———| =..... |=20+16+--4] M1
2 3 4 L 3 )
) 38 .. 2) -
AreaofR=34——22=—,=12—|(Dr 12.6) M1 A1 (8)
3 3L 3)
(11 marks)
Q8.
‘i‘l‘z:l‘)::‘ Scheme Marks
MI: x" — x"*! on either term
\ 4 3 X
J‘{%.‘,u%_\v:;dr: ;_vﬁT{”} Al: ;+T Any correct MIA1
' ‘ z simplified or un-simplified
form. (+ ¢ not required)
{i+\'] _ (256 (—64)
32 4|
or dM1
4 370 ((_a) 3 4 372 y 3 )
{‘_;‘_} - (0)-| +H) added to [_+‘_] - |8 G l—(O)
2 4], 32 4 2 4 (32 4

Substitutes limits of 2 and -4 into an “integrated function™ and subtracts either
way round. Or substitutes limits of 0 and —4 and 2 and 0 into an “integrated

function” and subtracts either way round and adds the two results.
21 21
=i = or 105 Al

>

{Atx=—-4y=-8+12=4 oratx=2,y=1+3=4}
Area of Rectangle =6x4=24
or Ml
Area of Rectangles =4x4=16and 2x4=8
Evidence of (4 ~-2)x their y_, or (4--2)x their y,

or
Evidence of 4 x their y_, and 2 x their y,
dddM1: Area rectangle -
integrated answer. Dependent
on all previous method marks
So.area(R)=24 - —= and requires: dddM1A1
Rectangle > integration ~ 0

2

Al: ’—j or 135

[7]
Total 7
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Alternative:

S cvanl [ Line — curve. Condone missing "

:I"theu4" ~‘ g‘l" + :1" | dx brackets and allow either way |4~ Ml
round.

M1: x" = ¥"~" on either curve

rerm

R
4 3 Alft: "= ———" Any correct 1 M11™
= Y — e — e $4- €} 32 4 WA
simplified or un-simplified form | Alft

of their curve terms, follow
through sign errors. (+ ¢ not
required)

2" M1 Substitutes limits of 2
and —41nto an “integrated

curve” and subtracts either way
round.

3™ M1 for =("8"-"-16") ynd \gq. 30
Substitutes limits into the ‘line ;Il fe
part’ and subtracts either way | ynd 4,
round.

2™ Al for correct = (underlined
expression). Now needs to be
correct but allow = the correct
expression.

2 7
‘_’7 Al: '—Z or 135 3" Al

If the final answer is -13.5 you can withhold the final A1
If -13.5 then “becomes™ +13.5 allow the Al

256 (—64)
] \ 32 4
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BE

Qo.

Question Scheme Marks
number
Method 1 | Puis 10—x=10x—v —B and Orpus y=1000-y)—(10—y)' -8 | MI
(a) marTanges 10 gIve teee b quadnatic atnd fearrangrs 10 gove three It qundratic
Solves their “x' —11x+18=0" usiag | Sobves their "y —9y+8=0" eung M1
sccrptabin seckod as in groncal panciphes | b method s i geetal feincples 5o
o give x= give y =
Obtabes x =2, x=9 {msry bo on Obtaines y= 8, y=1 (may be on diagram) | Al
diagram o in pan (b) in limits)
Substitumes thedr x ko a given equation | Substinstes thelr y into a given equation o | M1
to give v« (may be on disgram) give 3« (muay be on diagram or in part (b))
r=8 yal xa2 zx=9 Al (5)
(b) 5
j(lu.-ﬂ-u)m_&—'——h(vr} M1 AL
z 3 Al
rind * dM1
B 2 o] o))
Lz 3 5
1
=00 7 = 883 0c 3
Asrea of wapezium < 38+ 10 -2) =315 Bl
So awva of Ris 882315 =574 ar 22 MIAI
oo
[u)
1z
marks

M (8) | First ME: See scheme  Second M1 See st refating to salving quadatics
Third M1: This may be awarded if one substitution is made
Two comect Answers following tabbes of valees, of from Geaphical caloulator are 55
Just one pair of correct coordinates - no working or from table s MOMOAOMIAD
() [ MI: ¥ < ¥ for ey one term.
1 AlL: 2t least two out of theve teemss comect 2% AL Al theee corvect
ML Substitiies 9 andd 2 (or Emits from part(a)) into an “insegrated function” and subtracts
either way round
i

(NB: If candidate changes all signs 10 gt [ cnees cnm- =, =0 (.0 Thisis MI AL AL
‘ £ 1

Thets ases liméts M1 and tragezium s Bl

Neesls t0 ciavge st of vakee odtaimed from iategyation for fuml MIAL so -884-31.5 1 MOAD )

B Obtxtm 315 for ases under line using sy comect method (conkd be imegeation) or irsegle minis

tiangle $XBXB—%  or rctangle phas trangle [may be implied by coerect 57 16 |

MU Thete Asvs sender corve - Thote Arvw urador line (1 isegrate Doeh need sase laty)

AL Accopt 57.1 Geecurring but not 57.16

PTO for Aornative mothod

Method 2
for (b) :\lu‘u'R :
= ["00c-# B -q0-H e 3 M1 (in (b} )- Uses differcnce
o between two fanctions in integral
M: 2" = ¥ for any coe wrm Ml
AT at Jeast 1wo ot of these theee Al
simplified terms. ¢
Coerect intograson, (Ignore + 9 Al
2 | Substitutes 9 and Z (o Lnts from
T peantad) i an “sssegeated fuscion” dM1
and subtracty, either way round
This mark & imglied by fimal amswer which rounds to 57.2 B
See above working(allow beacketing errors) to decide to award T° M1 M1
mark for (b) here:
405 (-163) =57+ a0 Al
m
f:::':f' 'r:‘ Ny 18dy = %.“T‘"‘m.i.rl ——
'
sbove
method
e e ? DM1
_.T -T.l&l-_l - {—)=(—)
Thits mark ts tmplied by linal answer which rounds 1o 57.2 (not -57.2) B1
Datference of functions implied {see above expression) M1
05— (-164) =574 cao Al
m
Special | Integrates expression in ye.g "y ~9y+8=0": This can have first
Case 2
M1 i part (b) and no other marks. (I 18 not a method for Neding this
arca)
Notez | Take away irapezinm again having used Method 2 loses last two marks
Common Error:
Integrates —x' 518 15 Ukely 1o be MIAIAOIMIBOMIAD
Integrates 211y~ +* Is Hkely 1o e MIAQAOIMIBOMIAO
.
Wonting [ 10+ —8) - (10 2) s only eams final M mark
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Q10.
%‘L‘:ggr Scheme Marks
Curve: y=-x" +2x +24, Line: y=x+4
(a) {Curve=Lme}=>-x"+2x+24=x+4 Elimnating y correctly. | Bl
- A : Attempt to solve a resulting
-x=-20{= - — —
e ol R i e quadratic to give x = their values. =
So, x=5-4 Both x=5and x=-4. | A1
So corresponding y-values are y =9 and y =0. See notes below. | BIft [4]
2 X" M1: x" = x""* for any one term
(=x +2x+24)dx}=-—+—+24x +¢
() U 3 "2 { 1" A1 at least two out of three terms. | MIAIAL
2% A1 for correct answer.
_X_5+2L‘:+.,4r o ey i Substitutes 5 and ~4 (or their linuts from
¥R ke, v M ow part(a)) into an “integrated function” and | dM1
subtracts, erther way round.
2 : 2
(——1°—S+25+120]—[§4—+l6-96} =( 103—1- ]-—( —58:] = 162
3 3 3 3
Area of A=3(9)9) =405 Uses correct method for finding area of tnangle. | M1
Soarea of Ris 162 — 40.5=121.5 Area under curve — Area of triangle. | M1
1215 | Al oe cao
(7
11
%t?:gg? Scheme Marks
Curve: y=—x"+2x +24, Line. y=x+4
o 3" M1: Uses integral of (x + 4) with
4 § F
(b) |AreaofR = I (X' +2x+24)-(x +9 dx " correct ft limts.
Way 2 - 4= M1: Uses “curve” — “line”
¢ function with correct ft limts.
3 o M: x" = x"*! for any one term. | M1
=-‘§'+'—+201'{*¢'} Al at least two out of three terms | Alft
- Correct answer (Ignore +c¢). | Al
2 28 s Substitutes 5 and ~4 (or their limits from
[' BTt 301} = () =) part(a)) nto an “integrated function” and | dM1
= o subtracts, either way round.
=YD 2 ¢ 2
[l-ﬁ+-_5+1oo]-[-61+s-so] =( 703}-(-50:)
52 3 : 6 3
See above working to decide to award ¥ M1 mark here: | M1
See above working to decide to award 4* M1 mark here: | M1
Soareaof R1s =1215 121.5 | Al oe cao
(7]
11

g

/
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Q11.
Question Scheme Marks
Number
(@) Either solving 0= x6—- x andshowing x=6 (and x =0} B1 (1)
or showing (6,0) (and x=0) satisfies y=6x- x2 [allow for showing x = 6]
(b) Solving 2x=6x— A2 (x2=4x tox =... M1
x=4 (andx=0) Al
Conclusion: when x=4, y =8 and whenx=0, y=0, Al (3)
(c) (Area =) [S:'(éx—xgj dx Limits not required M1
Correct integration - J‘? (+¢) Al
Carrect use of correct limits on their result above (see notes on limits) M1

] il - 1 2
[ 327 — [ 3x*-2"], with limits substituted [= 48 - 21— = 26= ]
3 3 3 3

Area of triangle =2 « 8 =16 (Can be awarded even if no M scored, i.e. B1) | Al

Shaded area = x(area under curve — area of triangle ) applied correctly M1

(=26§—16} =10§ (awrt 10.7) Al (6)[10]
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Naotes (b} In scheme first A1: need only give x=4

If verifying approacti used:

Verifying (4,8) satisfies both the line and the curve M1{attempt at both),
Both shown successfully Al

For final A1, (0,0) needs to be mentioned ; accept” clear from diagram”
(c) Alternative Using Area= + |(_]{{6x -x%); -2x}dr  approach
(1) If candidate integrates separately can be marked as main scheme

. . 4 2
If combine to work with= = [[ )[4,\' —x7) dx, first M mark and third M mark
..\:3]

= () [2x° —’\T (+e) 1 AL

Correct use of correct limits on their result second M1,
Totally correct, unsumplified + expression (may be implied by correct ans.) Al
10% Al [Allow this if, having given - 10%, thev correct it]
M1 for correct use of correct fimits. Must substitute correct limits for their

strategy into a changed expression and subtract, either way round, e.g :{ ]4 —[ ]0
If along method is used, e,g, finding three areas, this mark only gained for
correct strategy and all limits need to be correct for this strategy.

Final M1: limits for area under curve and triangle must be the same.
- 17 &

S.C.(1) [[(6x—x")dx — [ 2xdlx = :3;&—%: ~[*f = award m1aq

L =0
MO(limits)AQ(triangle)M1{bod)AD
(2) If, having found % correct answer, thinks this is not complete
strategy and does more, do not award final 2 A marks

Use of trapezium rule: MOAOMAOpassibleA1for triangle
M1i{if correct application of trap. rule from x = 0to x = 4) AD

Q12.
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%LT;E:’I Scheme Marks
dv 2
—=12x"+18x—-30 M1
@ z
Either Or
Substitute x = 1 to give 1—1' =12+18-30=0 | Solve % =12x" +18x—30=0to give x = Al
- . : Alcso
So turning point (all correct work so far) Deduce x = 1 from correct work (3)
®) Whenx=1, y=4+9-30-8=-25 Bl
Way 1 ’ ’ -
Area of tnangle ABP = 1x1x25=125 (Where P1s at (1. 0)) Bl
Way 1: j[iix" + Oy = 30x—8)dy = x* +§x3 - 325 —-8x{+c} or o3 — 150t -8 f+c} | M1A1
Ex —3.?—15.1»3—3.1»]'_} =[1+3—15—8)—‘|—%| +3|—§\ —15|—i| -8 —%|‘
_._'\_ A s \ h vy d_\JI]
=199 -2 or_19-1.02
256
. ) ar - c | ma - S gy = | LI
So Area ="their 12.5"+ "their20—" or "12.57+ 2002”7 or "12.57 + "their —— ddM1
256 236
= - Al
=325 (NOT -3252)
(7
[10]

Less efficient alternative methods for first two marks in part (b) with Way 1 or 2
For first mark: Finding equation of the line A8 as v = 235x — 50 as this implies the —25 Bl
For second mark: Integrating to find triangle area
j(le—SO)d&ei‘T:'IL —50.1’i =—50+375=-125 soarea 1s 12.5 Bl
i L < d

Then mark as before if they use Method in original scheme

(b) Way 2: Those who use area for original curve between -1/4 and 2 and subtract arsa
Way 2 | between line and curve between 1 and 2 have a correct (long) method .

The first B1 (1f y=—25 1is not seen) 1s for equation of straight line y=25x— 30 Bl
The second B1 may be implied by final answer correct, or 4.5 seen for area of “segment
shaped” region between line and curve, or by area between line and axis/triangle found as 12.5 Bl

5 . . . 55¢°
J(4x’ +9x" —55x+42)dr = x7 —gﬁ(’ - %—423( {+¢} (orintegration as in Way 1) MI1A1

“
The dM1 1s for correct use of the different correct limits for each of the two areas: 1.e.
423 102 g q (F Y Yy (Y 1) ‘
X7 +3x7 —15x" —8x =(16+24-60-16 —‘ —— | #3—| -15 —| —8| —

[ I -as+2 ) | 4 ‘ L 4,.-| \ 4,.-| |-,, 4_.-|__

I . 9 . :lq.(] T . dM1
And | x° —Er’ - %—431’ li= 16+24-110+84—(1+3-275+42)

=

s ia .2 . NI
So Area =their [.‘(4 +3x* — 15x° —BI_I_#_ minus their | x? +?x' —

re. "their 37.0195"—"thenr 4.5" (with both sets of linuts correct for the mtegral)
Reaching = 32,52 (NOT -32352) Al
See over for special case with wrong limits

NB: Those who attempt curve — line wrongly with limits —1/4 to 2 may earn M1A1 for
correct integration of their cubic. Usually e g. MI1AT

55¢°

J (4x’ + 9x* - 55x+42)dr = x* +?9I3 - +42x {+ ¢}

~
&

{They will not earn any of the last 3 marks)

They may also get first B1 mark for the correct equation of the straight line (usually seen
but may be implied by correct line —curve equation) and second B1 if they also use
limits 1 and 2 to obtain 4.3 (or find the triangle area 12.5).
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