Integration : Area and Definite Integrals - Edexcel Past Exam Questions MARK SCHEME

Question 1:Jan 05 Q8

Question Scheme Marks
Number
(@) x* +6x+10=3x+20 Ml
= x*+3x-10=0
(x+5)(x=2)=0 50 x =5 or2 xiﬁi
sub for y in y=3x+20,y=5 or26 ’ (5)
(b) line — curve =, 10 - 3x — x* M1, Al
2 3 x’
[a0-3x-x Jax =10x =~~~ M1 A2/1/0)
;2
0x—2x X | —0-3xa-8)_(cs50-3x25+1%) Ml
27 3, 27 3 2 3
1 5 1 Al
=11§——45€=57g (7)
(12)
ALT (b) i PR M1 A2
I(x'+6x+10)dx=?+3x' +10x
e 125
use of limits =(A+12+20)_(_T+75_50)=(108%) Ml
Area of Trapezium= %(5 +26)(2—-5)=(51%) Bl ‘f
Shaded area=Trapezium-I=108%—51%=57% M1 Al
(7

(a) 1*' M1 for putting curve = line

3 M1 for obtaining at least one y value. Don’t need A and B identified.

(b) 1" M1 for +(10-3x —x%)

3 M1 (2" on ALT) for using their limits, \f their x values from (a)
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Question 2 : June 05 Q10

Question Scheme Marks
number
-2 | 8x
(@) |(2x+8x7=5)dx = x +— =5 MI Al Al
4
, 8x7!
x +—1—5x =(16-2-20)-(1-8-5) (= 6) MI
- 1
x=1: y=5 and x=4: y=35 Bl
Area of trapezium = %(5 +3.5)4-1) (=12.75) MI
Shaded area=12.75 -6 =6.75 (M: Subtract either way round) MI Al (8)
(b)d—y=2—l6x'3 M1 Al
dx
(Increasing where) d_y >0; Forx>2, g <2,.. d_y >0 (Allow >) dM1; Al 4)
dx X dx
12
(a) Integration: One term wrong M1 Al A0; two terms wrong M1 A0 A0.
Limits: M1 for substituting limits 4 and 1 into a changed function, and
subtracting the right way round.
Alternative:
x=1: y=5 and x=4: y=35 Bl
Equation of line: y -5 = —%(x -1) y= 12—1— %x , subsequently used in
integration with limits. 3" M1
(% - %x]— (2.: + 8, - 5) (M: Subtract either way round) 4" M1
x°
2 -1
1(2—2—8.\"2)(1\'=2]—x—5i—8L I M1 Alft Alft
2 2 2 4 -1

(Penalise integration mistakes, not algebra for the ft marks)
2 a4
[——SL—SL] = (42—20+2)—(%—%+8] (M: Right way round)
1
Shaded area = 6.75

(The follow through marks are for the subtracted version, and again deduct an
accuracy mark for a wrong term: One wrong M1 Al A0; two wrong M1 A0 A0.)

Alternative for the last 2 marks in (b):
M1: Show that x = 2 is a minimum, using, e.g., 2™ derivative.
Al: Conclusion showing understanding of “increasing”, with accurate working.

2" M1

Al
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Question 3 : Jan 06 Q9

Question Scheme Marks
number
3 2
(a) 5=—2x +4x M1
4x* —-8x+3(=0) Al
(2x—1)(2x—3)=0 M1
x=%, % Al 4)
3
(b)  AreaofR= i(—2x3+4.r) & > (for ->) | BI
i 2 2
j(—2x2+4x) dr = ——r3+2x2] (Allow £[ ], accept %xl) M1 [Al]
3
2 3 2
j(—2x2+4x) dr = —Zx3—3+2x3, -, (_gxi}u l,) M1 M1
1 3 2 2° 3 2 2
%)
6
11 3 1 .
Areaof R= z—5=§ (Accept exact equivalent but not 0.33...)| Alcao (6)
10

www.natkermaths.com



Question 4 : June 06 Q2

Question Scheme Marks
number
3 -1
I(3x2+5+4x-2)dx=%+5x+4x (= x* +5x—4x7") MI Al Al
[ +5x—ax'[ =(8+10-2)-(1+5-4), =14 MILAL (5
5
Integration:
Accept any correct version, simplified or not.
All 3 terms correct: M1 A1 A1, Two terms correct: M1 A1 AOQ,
One power correct: M1 A0 AO.
The given function must be integrated to score M1, and not e.g. 3x* +5x” + 4.
Limits:
M1: Substituting 2 and 1 into a ‘changed function” and subtracting, either way
round.
Question 5:Jan 07 Q1
Question Scheme Marks
Number
f'(x) = 3x” + 6x B1
(a) (x)
M1, Alcao
f’(x)=6x+6 ’
© G)
Notes  cao = correct answer only
1(a)
Acceptable alternatives include Bl
3%+ 6xl; 3+ 3x2x; 3%+ 6x +0
. dy d*y
Ignore LHS (e.g. use [whether correct or not] of aand J)
3x’+ 6x+ ¢ or 3x>+ 6x + constant (i.e. the written word constant) is BO
M1 Attempt to differentiate their f ‘(x); x" — x" . M1
x" = x" ' seen in at least one of the terms. Coefficient of x ignored for the method mark.
x* = x' and x — x° are acceptable.
Acceptable alternatives include Al
6x' + 6x0; 3Ix2x + 3%2 cao
6x+ 6+ ¢ or 6x+ 6+ constant is A0

www.natkermaths.com




Question 6 : June 06 Q10

(a) The second M is dependent on the first, and requires an attempt to solve a
3 term quadratic.

(b) M1: Attempt second differentiation and substitution of one of the x values.
Alft: Requires correct second derivative and negative value of the second
derivative, but ft from their x value.

(c) All 3 terms correct: M1 A1 Al,
One power correct: M1 A0 AO.

Two terms correct: M1 Al AO,

(d) Limits M1: Substituting their lower x value into a ‘changed’ expression.
Area of triangle M 1: Fully correct method.
Alternative for the triangle (finding an equation for the straight line then

integrating) requires a fully correct method to score the M mark.

Final M1: Fully correct method (beware valid alternatives!)

Question Scheme Marks
number
dy 2
(a) —=3x"—16x+20 M1 Al
dx
3x2—16x+20=0 (GBx-10)(x-2)=0 x=.., 13—0and2 dM1, Al (4)
0 YY —6x—16  Atx=2, $¥_ M1
dx~” -
—4 (or< 0, or both), therefore maximum Alft (2)
4 3 2
(©) I(,\'}—&\'z +20x)dx=x——8L+ 203" o) M1 AL Al (3)
4 3 2
) 4-2 4 40 (=@j M
3 3
A:x=2: y=8-32+40=16 (May be scored elsewhere) | Bl
1(10 1 32
Areaof A= —| — =2 |x16 —(x; —x,)x =— M1
(5-2) (G- ) (-3
Shaded area = @+2= 100 [=331) M1 Al ®)
3 3 3 3
14
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Question 7 : Jan 07 Q7

Question Scheme

Number

y=x(x>—6x+5)
=x> —6x°+ 5x

3 11
c.total area = —+ —
4 4

7
=—- o.e
2

Marks

M1, Al
MI, Alft

M1

M1, Al(both)

M1

Alcso
)
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Question 8 : June 07 Q1

Question Scheme Marks
number
; 1
I x tde= \l (Or equivalent. such as ”x 2 or 24/x ) M1 Al
3)
8
1
‘1 =2V8-2=-2+4V2  [or 4¥2-2.0r 2(2V2-1).0r 2(-1+2v2)]| M1 Al
2)
\2/}
@
4

"M x 2>k k=0,

1
2*4 M: Substituting limits 8 and 1 into a ‘changed” function (i.e. not T or x ).
X

and subtracting, either way round.

2" A- This final mark is still scored if —2+ 442 is reached via a decimal.

N.B. Integration constant +C may appear. e.g.
3

l.a|-a

X _ic| =V8+0)-(2+C)=2+4V2 (Still full marks)

>

But. . a final answer suchas —2+4V2+C is A0.

|—|

1

B. 1 1 . ‘1 s ing (1
N.B. It will sometimes be necessary to ore subsequent working” (1sw) after a
L3

correct form 1s seen. e.g. J"x “dx =+

— (M1 Al). followed by incorrect

?’l\) | -

1 1
simplification jx k== % x? (still M1 Al).... The second M mark

l
2)
!

1s still available for substituting 8 and 1 into 5 x? and subtracting.

nv)|.—-
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Question 9:Jan 08 Q7

Question Scheme Marks
Number
(@) | Either solving 0= x(6 - x) and showing 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—- 2 (x2=4x tox =.... M1
x=4 (andx=0) Al
Conclusion: whenx=4, y =8 and whenx=0, y=0, Al (3)
(c) (Area =) [(;)(6]{’—1‘2) dx Limits not required M1
“\
Correct integration 3x* —% (+¢) Al
Correct use of correct limits on their result above (see notes on limits) M1
3 3 -
“ 3.»(-’—'%*’]4 - 3x3-%“]o with limits substituted [= 48 - 21%: 26 ]
Area of triangle =2 x 8 =16 (Can be awarded even if no M scored, i.e. B1) | Al
Shaded area = * (area under curve — area of triangle ) applied correctly M1
2 2
(= 26?—16) =1o§ (awrt 10.7) Al (6)[10]

. Question 10 : June 08 Q8

Question .
Number Scheme Marks
(‘d:y \ 5
(a) |—=l8+2x—3x Ml Al
Ldx )
3P -2x-8=0 (Bx+4)(x-2)=0 x=2 Alcso(3)
(b) | Area of triangle = %x 2x22 M1 Al
s 3 8x? X x*
[10—:-8x+x - dr=10x+——+— = MI Al Al
A 2 3 £
2 3 _a7? /
0x+ 3 X | (22041643 -4] M1
2 3 4], \ 3 )
2 38( .,2) :
AreaofR=34—-22=7,=12§| (Or 12.6) M1 Al (8)
\ J
(11 marks)
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Question 11 :

Jan 09 Q2

Question
Number

Scheme Marks

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

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

= ]f,=(16+24—ﬁ]-(—4+1+1]=£ [:203)
3 2 3) 6 6 WAL (5)
[5]

Notes

MI1 needs expansion, there may be a slip involving a sign or simple arithmetical 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 2x° —1x?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 orniginal method. but then change all signs after expansion i1s likely to lead to:
M1 M1 A0, M1 Al ie. 3/5
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Question 12 : June 09 Q1

’ -
1Al for -'% or a simplified version.

3
¥
2™ A1 for -3@) or é%’;)(— or a simplified version.
p 2l

Ignore + C. if seen, but two correct terms and an extra non-constant term scores M1A1A0.

2™ M1 for correct use of correct limits ('top' — 'bottom'). Must be used in a 'changed

function'. not just the original. (The changed function may have been found by
differentiation).

Ignore 'poor notation' (e.g. missing integral signs) if the intention is clear.
No working:

The answer 29 with no working scores MOAOAOM1AO (1 mark).

Question
N b Scheme Marks
¢ 1 ol -
[| 224322 [dv=""s=5 M1 ATA1
= 2
j[2x+3x’-’]dx=[x~+zx’-‘] =(16+2x8)—(1+2) M1
1 1
=29 (29 + C scores A0) A1 5)
[5]
1 3
1" M1 for attempt to integrate x = kx* or x* = kx?.
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Question 13 : Jan 10 Q7
?:;estllon Scheme Marks
(@) | Puts y = 0 and attempts to solve quadratic eg(x-4)(x-1)=0 AA": @
Points are (1.0) and (4. 0)
(b) [x=35 givesy=25-25+4 and so (5, 4) lies on the curve Blicso (1)
©| [(*-5x+4)ar=1x"-3x"+4x  (+0) MIAT (2)
(@) | Area of triangle = 1x4x4=8 or J(x—=1)dx=1x" - x with limits 1 and 5 to give 8 | B1
b
Amannderthccun‘e=j -}XSS—%X52+4XS [:—2] M1
A 6
Ix4*-3x4% +4x4 [=_§] M1
5 3
? 5 BN :
I = —————=— or equivalent (allow 1.83 or 1.8 here) Al cao
. 6 =-3: 6
Areaof R= 8—%:6% or % or 6.16" (not6.17) adad L
[10]
(a) |[ M1 for attempt to find L and M
Al Acceptx=1and x =4 , then 1sw or accept L =(1.0) . M =(4.0)
DonotacceptL=1 M=4nor (0, 1), (0, 4) (unless subsequent work)
Do not need to distinguish L and M. Answers imply M1A1.
(b) | See substitution, working should be shown, need conclusion which could be justy =4 or a
tick. Allow y =25 - 25 + 4 =4 Butnot 25 - 25 + 4 = 4. (y =4 may appear at start)
Usually 0 =00r4=41s B0
(©) M1 for attempt to integrate X >k’ . x>k’ or 4> 4x

(d)

A1l for correct integration of all three terms (do not need constant) 1sw.
Mark correct work when seen. Soe.g. %xs —%xl +4xis Al then2x’ —15x° + 24x would

be ignored as subsequent work.

B1 for this tiangle only (not triangle LMN)
1" M1 for substituting 5 into their changed function
2™ M1 for substituting 4 into their changed function

(d)

5 4
Altermative method: L (x-1)- (.x'2 —=S5x+4)dx+ L x? —5x +4dx can lead to correct answer

Constructs Ils(x—l)—(xz —5x+4)dx 1sBl

M1 for substituting 5 and 1 and subtracting in first integral
M1 for substituting 4 and 1 and subtracting in second integral
Al for answer to first integral 1.¢. 1,3- (allow 10.7) and A1 for final answer as before._.

(d)

Another alternative
s
L x-1)- (Jt2 —5x+4)dx+ areaof miangle LMP

e j:(x-l)—(x2 7 Wy R Y

M1 for substituting 5 and 4 and subtracting in first integral
M1 for complete method to find area of tnangle (4.5)

Al for answer to first integral 1.e. % and A1l for final answer as before.

(d)

Could also use
5
L (4x—16)— (x> = 5x + 4)dx + area of triangle LMN

Similar scheme to previous one. Triangle has area 6
Al for finding Integral has value + and A1 for final answer as before.
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Question 14 : June 10 Q8

Question
Number

Scheme

Marks

(a) % =3x? -20x+k (Differentiation is required)

Atx=2.%=0.so 12-40+k=0 k=28 )

N.B. The ‘= 0" must be seen at some stage to score the final mark.

Alternatively: (using k= 28)
%=3x2-—20x+28 (M1 Al)

‘Assuming’ k= 28 only scores the final cso mark if there 1s justification

dy ; : A
that E =0 atx =2 represents the maximum turning point.

M1 A1

Al cso

(3)

4 3 Q2 2 Q42
(b)j(x3 -10x° +28x)dx=x7—loTx+ '8: Allow kx for 5%

4 3 2
LR SSPPR | [=4-Q+56=@]
§ 3 . 3 3

(With limits 0 to 2. substitute the limit 2 into a ‘changed function’)

y-coordinate of P= 8~ 40+ 56 = 24 Allow if seen in part (a)
(The B1 for 24 may be scored by implication from later working)
Area of rectangle = 2 x (their y - coordinate of P)

3
If the subtraction is the ‘wrong way round’. the final A mark 1s lost.

: . 100 44 2 -
Arcaof R= (thcnr48)—(thcer] =— (143 or 14.6)

M1 A1

m1

B1

M1 A1

(6)

(a) M: x" = ex™ (c constant, ¢ # 0) for one term, seen in part (a).

(b) 1*M: x" > ox™ (¢ constant, ¢ # 0) for one term.
Integrating the gradient function loses this M mark.

2ndM: Requires use of limits 0 and 2. with 2 substituted into a ‘changed
function’. (It may. for example. have been differentiated).

Final M: Subtract their values either way round. This mark is dependent

on the use of calculus and a correct method attempt for the
area of the rectangle.

Al: Must be exact. not 14.67 or similar, but isw after seeing. say. ™

Alternative: (effectively finding area of rectangle by integration)

3 R
I{24—(x3-10x2+28x)}dx=24x—{x7—10; +-8:’ ].ctc.

This can be marked equivalently. with the 1% A being for integrating the
same 3 terms correctly. The 3rd M (for subtraction) will be scored at the
same stage as the 2*4 M. If the subtraction is the ‘wrong way round’. the
final A mark 1s lost.
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Question 15 :Jan 11 Q4

Question
Humber

Scheme Marks

()

Seeing ~1and 5. (See note below.) B1
(1)

()

(x+D)(x—5)=x"—4x-5 or X’ —-5x+x-5 B1

B SPA M: x" — x"*! for any one term.
j(x —4x - S)dx-?—T—Sx {+¢c} 1 A1 at least two out of three terms | MIAIft A1
correctly ft.

N e 5 Substitutes 5 and -1 (or limits from
[x_ A 5,] £ part(a)) into an “integrated | 4.\
-1

function” and subtracts, either way
(E-@— 25)—[—1-2+s)
3 2 3

A(12)-(3)-

Hence, Area = 36 Final answer must be 36, not —36 | Al
(6)
7]

Notes

(a)

B1: for ~1and 5. Note that (-1, 0) and (5, 0) are acceptable for B1. Also allow

(0.-1) and (0. 5) generously for Bl. Note that if a candidate writes down that

A:(5,0), B:(—1,0),(1e A and B interchanged,) then BO. Also allow values inserted in the
correct position on the x-axis of the graph.

(b)

Bl for x* =4x -5 or x’ = 5x + x = 5. If you believe that the candidate is applying the Way 2
method then —x* +4x +5 or —x° + 5x — x + 5 would then be fine for B1.

1¥ M1 for an attempt to integrate meaning that x* — x"*' for at least one of the terms.
Note that —5 — 5x 1s sufficient for M1.
% Al at least two out of three terms correctly ft from their multiplied out brackets.
2™ A1 for correct integration only and no follow through. Ignore the use ofa "+¢'.

ad X S e S
Allow 2 Alalsofor-—i- 5 +2-5x Notethat-T +—-—on]ycoumsasoncmtegatcd
term for the 1™ Al mark. Donotnllowanyemtetmsfonth“Al mark_
2™ M1: Note that this method mark is dependent upon the award of the first M1 mark in part
(b). Substitutes 5 and —1 (and not 1 if the candidate has stated x =—1 1n part (a).) (or the limits
the candidate has found from part(a)) into an “integrated function™ and subtracts, either way
round.
3" A1: For a final answer of 36 , not —36.

Note: An altemative method exists where the candidate states from the outset that
5

Area (R) = —I (x* —4x + 5 )dx is detailed in the Appendix.
A

Question
Humber

Scheme Marks

Aliter

(b)
Way 2

x+Dx-5=x"-4x-5 or x =5x+x~-5 Can be implied by later working. | B1

g2 s M: x" — x"*! for any one term.

-J‘(x" —4x = S)dx = -—+—+SX{+C} 1" A1 any two out of three terms | MIATft Al

correctly ft.

i s ﬁ'Substitutes 5 and -1 (or hmxt:
X X = _ om part(a)) into an “integrate

[ ¥ 2 5’]_, (o) = o) fanction™ and subtracts, cither | 20

way round.

3 2
100 8
=) (1)
Hence, Area = 36 Al
(6)
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Question 16 : June 11 Q9

Question
Number

Scheme

Marks

(a)

Curve: y=-x"+2x +24, Line: y=x+4
{Curve=Line}=>-x" +2x+24=x+4
X =x=20{=0} = (x-5)x+9{=0}=> x=....

So, x=35,-4
So corresponding y-values are y =9 and y =0.

Elimnating y correctly.

Attempt to solve a resuliting
quadratic to give x = their values.
Both x=5 and x =-4.

See notes below.

Bl
M1

Al
BIft [4]

(®)

M1: x" = x""' for any one term.

1" A1 at least two out of three terms.

2% A1 for correct answer.

Substitutes 5 and ~4 (or their linuts from
part(a)) into an “integrated function” and
subtracts, erther way round.

(22w -2)e]

Area of A=3(9)9) =405 Uses correct method for finding area of triangle.

Area under curve — Area of tnangle.
1215

{j(—x +2r+24)dx}———+7%+241{

Soareaof R1s 162 -405=1215

MIAIlAl

Ml

Ml

Al oe cao
(71
11

Question
Number

Scheme

Marks

(a)

(®)

17 B1: For correctly eliminating either x or y. Candidates will usually write — x* + 2x + 24 = x + 4.

Thus mark can be implied by the resulting quadratic.

M1: For solving their quadratic (which must be different to —x* + 2x + 24) to give x = .

See

introduction for Method mark for solving a 3TQ. It must result from some attempt to elinunate one of

the vanables. Al: Forboth x=5 and x=-4.

2" B1ft: For correctly substituting their values of x in equation of line or parabola to give both correct ft

Note: For x=5,-4= y=9 and y=0 = eg.(—4,9) and (5, 0), award Bl 1sw.

y-values. (You may have to get your calculators out if they substitute their xinto y = —x° + 2x + 24).

If the candidate gives additional answers to (~4, 0) and (5. 9), then withhold the final B1 mark.
Special Case: Award SC: BOMOAOBI for {4}(~4,0). You may see this point marked on the diagram.

Note: SC: BOMOAOBI for solving 0 = —x + 2x + 24 to give {A}(~4, 0) and/or (6, 10).

Note: Do not give marks for working in part (b) which would be creditable in part (a).
1% M1 for an attempt to integrate meaning that X" — x"** for at least one of the terms.
Note that 24— 24x 1s sufficient for M1.

l" Al at least two out of three terms correctly integrated.
* A1 for correct integration only and no follow through. Ignore the use of a '+¢".

?"Ml Note that this method mark 1s dependent upon the award of the first M1 mark in part (b).
Substitutes 5 and —4 (and not 4 1f the candidate has stated x = —4 1n part (a).) (or the linuts the

candidate has found from part(a)) into an “integrated function™ and subtracts, either way round. Allow

one ship!
39 M1:

Where x, = their — 4x~-then'5and\, their y usually found in part (a).
Area under curve — Area under triangle, where both Area under curve > 0

and Area under triangle > 0 and Area under curve > Area under triangle.
121.5 or £ oe cao.

4% M1

34 AlL

Area of tnangle = -l—(thei.r x, — their x, )(their y,) or Area of triangle = r’x+4 {dx}.
%
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Question
Number

Scheme Marks

Curve: y=—x"+2x +24, Line: y=x+4
3" M1: Uses integral of (x + 4) with

Aliter 5 s
(b) Area of R =j (X +2x+24) - (x +4) dx - correct ft lunts.
Way 2 - 4% M1: Uses “curve” — “line”
; function with correct ft linuts.
5 s M: x" = x"*! for any one term. | M1
=‘?"7"’20x{*‘7} Al at least two out of three terms | Alft
= Correct answer (Ignore +¢). | Al
> 3 Substitutes 5 and —4 (or rheir limits from
[‘ o + Y + 20’(] _ B LY R part(a)) into an “integrated function” and | dM1
-4 subtracts, either way round.
DS D 2
(-H+"—5+100]-(ﬁ+8-80J =[ 702)-(-50:)
s 3 2 3 . ¥ 3
See above working to decide 1o award ¥ M1 mark here: | M1
See above working to decide to award 4* M1 mark here: | M1
Soareaof R1s =121.5 121.5 | Al oe cao
(7]
11
®) 1* M1 for an attempt to integrate meaning that x* — x"** for at least one of the terms.

Note that 20— 20x 1s sufficient for M1.

1" A1 at least two out of three terms correctly ft. Note this accuracy mark 1s ft in Way 2.
2™ A1 for correct integration only and no follow through. Ignore the use of a '+¢'.

bl - |

2

3 2 2 B
Allow 2* A1 also for _x?+2% - 24x-(%+4x). Note that % -xT or 24x - 4xonly counts

as one integrated term for the 1" A1 mark. Do not allow any extra terms for the 2** A1 mark.

2 M1: Note that this method mark 1s dependent upon the award of the first M1 mark in part (b).
Substitutes 5 and —4 (and not 4 if the candidate has stated x = — 4 in part (a).) (or the limits the
candidate has found from part(a)) into an “integrated function” and subtracts, either way round. Allow
one slip!

3™ M1: Uses the integral of (x + 4) with correct ft limits of theirx, and theirx, (usually found in part
(a)) {where(x,, y,) =(—4,0)and (x,, y,) =(5,9).} Ths mark 1s usually found in the first line of the
candidate’s working in part (b).

4™ M1: Uses “curve” — “line” function with correct ft (usually found in part (a)) linuts. Subtraction must
be correct way round. This mark 1s usually found in the first line of the candidate’s working 1n part (b).

5
Allow J (=x* + 2x + 24) — x + 4 {dx} for this method mark.
-4

3™ Al: 121.5 0e cao.
Note: SPECIAL CASE for this alternative method

. 2 5 5 5

Areaof R = I . WPDORE ol e =(£-"—5-1oo)-[—ﬁ—s+so)
- 3 2 LUE Y 3

The working so far would score SPEICAL CASE M1ATAIMIMIMOAO.

The candidate may then go on to state that =( —70% )—(50%) = —2;:3

If the candidate then multiplies their answer by -1 then they would gain the 4% M1 and 121.5 would gain
the final A1 mark.

www.natkermaths.com




Question

Scheme Marks
Number
Aliter | Curve: y=-x"+2x +24_ Line: y=x+4
(a) {Curve=Line} = y = —=(y-4)" + 2(y - 4) + 24 Eliminating x correctly. | Bl
Way 2 : Attempt to solve a resulting
y =9y {=0} = yy-9{=0}=>y=_.. quadratic to give y = their | M1
values.
So, ¥y=0,9 Both y=0and y=9. | A1
So corresponding y-values are x =—-4 and x =5. See notes below. | B1ft

[4]

x-values.

2™ BI1ft: For comrectly substituting their values of y in equation of line or parabola to give both correct ft

(b) Alternative Methods for obtaining the M1 mark for use of MS:

There are two alternative methods can candidates can apply for finding “1627.
Alternative 1:

0 S
J. (- +2x+ 249)dx + I (-x* +2x + 24)dx
-4 0

3 g2 0 Ny .
= —-{-+:x—+24x + —i+i+24x
Z 2 g 3 2

- °

= (0)- (—+16 96) [-?wsnvo)-w)

(1)-{ 03] e

Alternative 2:
6 é
I (- +2x + 24)dx - I (-x* + 2x + 24)dx
-4 5

2 2
" 2
= —i i 24x - —£+2i+24x
3 2 3 2 :

(
. {(103) 582 } {108) 103~ )}
=(l66§] (4%) 162

={(———;6+36+144] -6?4 +16 - 96]} {[—-_%s-+36+144) (—¥+75+170]}
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