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Mark Scheme

Q1.
Ouesho:_w Scheme Marks
Number
o4
£ e 3 83X .
|(8x" +4)dx = T+4.\ MI1. Al
=x*+4x+c Al
(3 marks)
Notes

M1 X" — x™lsox® — x*or4 — 4x or 4x*

Al This is for either term with coefficient unsimplified (power must be simplified) — so %x* or 4x (accept
4x1)

Al Fully correct simplified solution with ¢ i.e. 2x* + 4x + ¢ [allow 2x* + 4x + cX7]

If the answer is given as | 2x* + 4x + ¢, with an integral sign — having never been seen as the fully correct
simplified answer without an integral sign — then give M1A1AO0 but allow anything before the = sign e.g. y =
2x4 + Ax + ¢, f(x) = 2x* + 4x + ¢, | = 2x* + 4x + ¢, etc....

If this answer is followed by (for example) x* + 2x + k then treat this as isw (ignore subsequent work) If they
follow it by finding a value for c, also isw, provided correct answer with ¢ has been seen and credited

Q2.

%‘:;%g Scheme Notes Marks

J x* —%+3)dr

M1: x* - x"**. One power increased by 1 but not for just + c.
This could be for 3 > 3x or for x" — x"* on what they think
1

T is as a power of x.
=
I Al: One of these 3 terms correct.
=X =X+ 3x )\.4-1 =Ll MI1AI1AL
] 3 Allow un-simplified e.g. _— —L 3
T4+l -1+
Al: Two of these 3 terms correct.
2 pReTee
Allow un-simplified e.g. — - e
4+1 - —_- +1

Complete fully correct simplified expression appearing all
2

on one line with constant. Allow 0.4 for = . A1
5 £

X —8xT+3x+¢

w |t

Do not allow 3x* for 3x

Allow /x or x° for x¥

Ignore any spurious integral signs and ignore subsequent working following a fully
correct answer.

[4]

4 marks
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Q3.

Question

Number Scheme Marks
(20 -5-5)
2 ——xT =5
v['\ _1 ..J'dx
Ignore any spurious integral signs throughout
Raises any of their powers by 1.
Eg x¥ >x’or x° o x7or ko kx
R Y x™ or x™" —x™™ Allow the powers | M1
to be un-simplified e.g. X’ —> ¥ or
o x Mo b > b
N R i 1 1 Any one of the first two terms Al
. 6 o1 _Hx A correct simplified or un-simplified. |~
Any two correct simplified terms.
Accept —L,.for—lx'z but not x*
1 1 8 8
K -2 -
oof =X, —x ., =5 1 1 Al
Two of. 3 . 2 . A for x. Accept 0.125 for §bm 3
would clearly need to be identified
as 0.3 recurring.
All correct and simplified and
1 1 including + ¢ all on one line.
_ o] — 2 5o ) N .
3 o ] * JEEE Accept —L._for—lx" but not x* Al
8x° 8
for x. Apply isw here.
(4 marks)
Q4.
Q‘uesnol.l Scheme Notes Marks
Number
M1: x" = x"" for either term.
4 )
If they wnte — as 4x~ allow
x*
2 3
X —=x here
LT e W L .3 " MI.Al Al
S "4_—1 Al: 3— or —4— (one correct term i
> S 3 b
which may be un-simplified)
o 5
Al: 3— and —4—— (both terms
~’ ~
correct which may be un-simplified)
Note that MI1A0A1 is not possible
;4 3 -]
=x"+—+corx +4x +c Fully correct simplified answer with + ¢ all Al
X appearing on the same line.
(4]
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Q5.
(Ij\ltini?tt)lglr] Scheme Marks
s 6
(a) y=2X +—=
Jx
,\'" i "_n—l I\Il
Y _10=3r7  oe AlAl
dy
(3)
. 6
(b) | 2 +Tcl\‘
o X
.‘.n 3 .‘.n-l hl’]
¢
= +12x7+¢ Al Al
(3)
(6 marks)
3 { l \
(a) M1 For x" > x™ .ie. x*orx ? or - seen
\ _\"

: .
Al For 2x5x" or 6x - —X “(o0e). (Ignore +e for this mark)
3 3
. o . B oy "
Al  For simplified expression 10x™ —=3x = or 10x” =—5 o.e. and no +¢

3
Apply ISW here and award marks when first seen.

1
: L | 3
(b) M1 For x" = x"" .1e. x  orx? or (\/1) seen
Do not award for integrating their answer to part (a)

6 =

; X x? R e :
Al For either 2? or 06x T simplified or unsimplified equivalents
=
Al For fully correct and simplified answer with +c.
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Q6.
o
d" 4 T | 4 3
(a) Z 1038 —3% or 10x* —— M1 Al Al
dx X
(3)
e v2x® e ..
(b) (J=) A +T7x 4 —= +Tx— M1 Al Al
6 -2 3 2
+C Bl
4)
7
Notes

(a) M1: Attempt to differentiate x" — x" (for any of the 3 terms)
ie. ax* or ax”'. where a is any non-zero constant or
the 7 differentiated to give 0 is sufficient evidence for M1

1% Al: One correct (non-zero) term. possibly unsimplified.

2™ Al Fully correct simplified answer.
(b) M1: Attempt to integrate x" — x"

(1.e. ax® or ax or ax”.where a is any non-zero constant).
1¥ Al: Two correct terms. possibly unsimplified.

2™ A1: All three terms correct and simplified.
§

; v X -
Allow correct equivalents to printed answer . e.g. —+7x——
3 2X

1 E
= Or =% ".1'—:.\' 3

w

1x
Allow % or 7x

Bl: + C appearing at any stage in part (b) (independent of previous work)
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Q7.

Question Scheme Marks
number
(dy) 4 1 ( -+
(@ | |=6x'+=x or | 6x+2y 2 M1 Al )
\ d 2 \ !
(b) 6+—x 1 or  6+—lxx ? MIAIR  (2)
; 8 = N L
(¢} x +=x>+C Al: £ x or — Al:both, sumplified and+C  |M1 A1 Al (3)
3 (3]
3
(a) M1  for some attempt to differentiate: x” — x™
Condone mussing & ory=...
do
2
Al for both terms correct, as written or better. No + C here. Of course ? 1s acceptable.
x
(b) M1  for some attempt to differentiate again. Follow through their j—l at least one term correct
x
or correct follow through.
. . o L 4
Alft. as wrtten or better, follow through must have 2 distinct terms and simplified e.g. 1 =1.
g : b n=+l : : d.T 1.1"
(c) M1  for some attempt to integrate: x" — x" . Condone misreading & or ? fory.
. 3
{(+C alone 1s not sufficient)
Cay pe e 3 s dx? 2 .3 -
1Al forerther £ x° or 3 (or better) —x4x? 15 OK here too but not for 2°° Al
3]
nd . 3 g2 8 i . :
2% Al for both x° and EI‘ or TI-J')_' 1.e. simplified terms and +C all on one line.
3
- 8. .
2+ mnstead of — 15 OK
- 3
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Q8.
Question‘ Scheme Marks
number
. 1 .
Jx_? dx = 1T (Or equivalent, such as 2x2_or 2\.1";) M1 Al
)
l &
’T =2V8-2=-2+442  [or 4V2—-2.0r 222 -1).or 2{-1+2%2)] ML Al
|
)
=40
(4)
4

1"M:x 2 5>k k=0.

1

2% M Substituting limits 8 and 1 into a ‘changed” function (i.e. not T or x 1),
.
and subtracting, either way round.

2™ A- This final mark is still scored if — 2+ 472 is reached via a decimal

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

1
YT+ C|l =(2V8+0O)-(2+C)=-2+442 (Still full marks)
|
L2 )
e 1

But__ a final answer such as — 2 + 432+C is AD.

N.B. It will sometimes be necessary to ‘ignore subsequent working™ (isw) after a

1 -2
correct form 1s seen, e.g. J.‘L‘ Ty = l— (M1 Al), followed by incorrect

| I
|
V2

1
S -2 1
simplification J x Pde= 1— = %.‘c-? (still M1 A1), ... The second M mark

"
P

. : _r . 1 3 :
1s still available for substituting 8 and 1 mnto —x? and subtracting.

ra
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Qo.

8::“::‘ Scheme .

Ml: X' - ™

s 1
Al: At least one of esther = or -—‘-——A
6(4) 3)-D

\-‘ X Al ¥ i 3 or equivalent MI1AlAl
— + .
6(4)  (G)-1) 64) GX-D

I

‘_de,
6 3x

LA
e.g.%'t 18 (they will lose the final mark

if they cannot dcal with this correctly)

Note that some candidates may change the function prior to integrating e.g.

3

X 1 5 » ”

%+ ;d\' = J.31" +6dvin which case allow the M1 if X" — X" for their changed
3x

function and allow the MI for limits if scored

(gl - L8 (0, @)

1. Us W.‘j'{ 22 T oe) | |24 T Ml

2*! AM1: For using limits of \/_5 and 1 on an mtegrated expression and subtracting the correct

way round. The 2™ M1 is dependent on the 1* M1 being awarded.
)

2t 3 ora-gzlndb-—l
9 8 -

3

S R [ 1 1) 21 NE Allow equivalent fractions for @ and/or b and Al
“ 124 3 \/3 \24 3 l_ 3 9 0.6 rcculn':l/g_ and/or 0.1 recurring but do not o
=3
allow 6 9 -

This final mark is cao and cso — there must have been no previous errors

Total 5

_ ('ommon Errors (Usually 3 out of 5)
J [f'-‘"-o Lol - J[L- 32 fdx 2 3
[JL6 3x° | . 6 ‘ 6(4) (-1
> - / 4 -1
![ﬁl" ® 1 I"‘! ‘N;) 3(v53) ) (1) 3m?)
2.3 = =1

+ - {dM1
14 6 3x ) 24 -1 | 24 =3 ]
9 3) (1 3) 10
12_4—73.|—‘§+_—1I-——\/§A0
[ { =) 3
J [i_+_‘__ aeb 4 (32)” |dv == %) Miatao
[JUe 32)7 ) JI I 64 (D
s \ ) 3) (33)') () Gxnt)
| l‘_l._',mxt | 68) ,BB) | 8, 8x)" o
(J: L6 3x°) | 24 -1 | 24 -1
(2 LY 102 g,
(24 3/3) 24 3) 3 9

Note this is the correct answer but follows incorrect work.
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Q10.
Question Scheme Marks | AOs
(a) s -.‘J‘J—]. M1 1.1b
J [F+%]dﬂ.—5d’_+31 Al 1.1b
[5vx+3x] =4=5JF +3k-8=4 dM1 | 1.1b
3k+5Jk—12=0 * Al* 2.1
(&)
() 3k+54E-12=0= (33 -4)(VE +3)=0 Ml | 3la
Jf?%,[j—;} Al 1.1b
Jik=_.=k=_ oe dM1 1.1b
k= %ﬁ_ﬁ Al 2.3
@
(8 marks)
Notes
(a)

1

-

on correct indices. This can be implied by the sight of either x* or x
1
Al:  Sfx+3xor Sx” +3x but may be unsimplified. Also allow with + ¢ and condone any
spurious notation.

M1: For x" —x"

dMI1: Uses both hmits, subtracts, and sets equal to 4. They cannot proceed to the given answer
without a line of working showing this.

Al*®: Fully correct proof with no errors (bracketing or otherwise) leading to given answer.

(b)

M1: For a correct method of solving. This could be as the scheme, treating as a quadratic in ~fk
and using allowable methed to solve including factorisation, formula ete.

Allow values for +/f to be Just written down, e.g. allow Ji = i;{i?n}

Alternatively score for rearranging to 5k =12 -3k and then squaring to get
F=(12-3k)

4,
Al: JF=§‘[_—3}
Or 1n the alt method 1t 1s for reaching a correct 3TQ equation Ok’ —97k+144=0

dM1: For solving to find at least one value for . It 1s dependent upon the first M mark.
In the main method it is scored for squaring their value(s) of vk
In the alternative scored for solving their 3TQ by an appropriate method

. . 16 .
Al:  Full and rigorous method leading to k= 5 only. The 9 must be rejected.

Subscribe To The Ultimate Study Tool For A-Level
Maths At ALevelMathsRevision.com/UST



Need more help with this topic? Go to ALevelMathsRevision.com for video tutorials and more!

Q11.
Question Scheme Marks AOs
f(x)=2x+3+12x7" Bl 1.1b
Attempts to integrate M1 1.1a
12 ) : 12
J | +2x+3+— |c1r =x +3x—— Al 1.1b
\ x° ) x
f h1
' 12(~2)
(242)? +3242) - 1{”{:" |—(—3) M1 1.1b
\ =5 )
=16+32* Al* 1.1b
(5 marks)
Notes
B1: Correct function with numerical powers
M1: Allow for raising power by one. x" — x™
Al: Correct three terms
M1: Substitutes limits and rationalises denominator
Al#*: Completely correct, no errors seen.
Q12.
Question Scheme Marks | AOs
(a) 7 _).xlﬂ-l M1 1.1b
" 4 \ 2 1 2 A]. 1 lb
—+hx |[dx=—S+ - kx“ + '
J.‘kx'" i I R Al 1.1b
(&)
(b) 2 o2 Y [ 2 )
{-;-%hﬁ [~ 2+ kx4 i“‘ 2 lke(ospl=s | w1 | 11
2 Ly L2 2 5]
15
?.5—?k=8:>k=... dM1 1.1b
k= 4 oe Al 1.1b
15 '
3
(6 marks)
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Q13.
Part | Working or answer an examiner might | Mark | Notes
expect to see
tim Ef\ e = J :1.' ¥ dx Bl This ma;k 1s given for x&-’riti?ng the
PR S | B expression for a sum as an integral
I 2 z 2 = M1 This mark 15 given for a method to
—x?| =Z x99 - x4 .
3 3 evaluate the integral
4
38 . .
= 5 Al This mark 1s given for a correct

evaluation of the integral

(Total 3 marks)
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