Question
Number Scheme Marks
2
-1
1(a) nax=14x OR Mz%xz Ml
2
-1
na=-4 AND M:ﬁ Al
2 5
—4 Aln—-1)16 24
Suba=—= #z—:SO(n—l)=48n:>n=...
2n dM1, A1, Al
8 5
a=——,n=—
5 2
)
(b) 5.(45 5 8,)
nEmp ol nZn_g 2w
202 2 5) 32 M1, Al
p= 6 25
(2)
5 5 ) 5 5
(c) Allow | X | < 3 OR | X |< 3 or equivalents such as 3 <x< 3 Blft
1)
(8 marks)
(a)
n(n-1)(ax) 24 » o o
MI: For nax=14x OR — = J_r?x which may be implied. Condone missing brackets.
Allow the method mark to be scored for
e non-simplified versions such as [Tjax =+4x or "CZ (avc)2 = %xz
2
-1
e simplified versions (with x’s cancelled) such as na =—4 or M = %

A1l: Correct equations not involving x’s (and not in combination notation form)

2
-1

Scored for both na=-4 AND M = 2—54 0.€.

dM1: Solves two equations of the correct form and proceeds to find a value for either a or n.
Expect to see the following
2

n (n — 1) a . ﬁ

2 5
e asimplified intermediate equation in a single variable. Look, for example, for equations of the

e ‘simplified’ initial equations of the form na = +4 and

form 80(n—1)=48n or —2(—4—a) = % that are easily solvable. Condone slips
e followed by a value for either a or n.
Al: Either a= —% or n= % following two correct equations which may be in an un-simplified form

Allow equivalent fractions or decimals




Al:Both a= —2 and n = % following correct equations AND following the award of all previous

marks. Allow equivalent fractions or decimals

1

(b) The M1 can be awarded from a made up n ¢ Nand a. For example, they may say let n = >

n (n - 1) (n—-2)
3!

,a=6

3 3 . . . .
M1: Attempts xa (x )w1th their values for a and n with or without the x’

Condone nC3 (wc)3 —x provided the value produced implies correct processing

Al: —% 0.e which must be seen without the x3
(c)

Bl1ft: |x|<é ,
8

1
X |< % or equivalents such as —g <X <§ but follow through on their a. E.g. | X | <—
a

. 1 .
If they haven’t got a value for a they can score this for | X | < —. If they have a value for a it must be used.
a

Note the demand is to show working and not rely on calculator technology

Solutions that don’t show an intermediate equation in a single variable score as follows. If unsure please
use review

Scenario I: Writes down two correct simplified initial equations and then correct values for a and », but
no simplified intermediate equation

n (n — 1) a 24 8 5

—_— ==

=——’n=—

E.gl na=-4 AND

2 5 5 2
Score 1,1,0,1,0. All marks in (b) and (c) are available
2 —4(—4—1}12
n(n—l)a 24 a\ a 24 8 5
E.gll na=-4 AND T_?: 5 _?:a_—g,n_E

Score 1,1,0,1,0. All marks in (b) and (c) are available
Scenario II: Writes down one or two correct un-simplified initial equations and then correct values for a
and n

Eg. na=-4 AND 'C, (ax) =Zx = a=-2,n==

Score 1,0,0,1,0. All marks in (b) and (c) are available
Scenario III: Writes down one or two correct un-simplified initial equations and then a correct value for
just n

n 24 2 8 5
E.. na:4 AND C 2:— :a:—’n:—
g 2 (CDC) 5 X 5 2
Score 1,0,0,1,0. As the value of a is incorrect, then only the M mark in (b) is available
Scenario I'V: Only writes down one correct equation and then uses trial and improvement methods to

find/show correct values for a and »

§ 5 270 [ 8) 24
E.g. na=-4 and then follows with trials including a = 3 n= 5 and shows 2 > 2y (——j =—

Score 1,0,0,1,0. All marks in (b) and (c) are available



Question Scheme Marks

Number
1 1, 1 1 4, 1
2 jxln[zx]dx—4x ln(sz J'4x xxdx M1
1 1 |
_Zx IH(EXJ—EX (+C) dM1 Al
| | 1L (16 16e | (16. . 16
4 4 (e 2 10 1o, 10
|:ZX IH(EX)—EX i|2 —[ 4 lne 16 J (4 1111 16) ddM1
8
=7e +1 Al

(5 marks)

Condone missing dx’s throughout
MI: Attempts to integrate by parts the correct way around.

Look for I x3 ln[%x] dx = ax* ln(%xj + J-bx4 X l dx o.e. such as ax’ ln(%x)ij‘bx3 dxwitha >0

X

dM1: And then integrates again to a form px*In (% x} —gx” where p and g are positive constants.

Al: Correct simplified or un-simplified integration. %x“ In (% xj - %x“ with or without the bracket

ddM1: Attempts to substitute in both limits and subtract either way around, condoning slips. It is dependent
upon having an integral of the correct form. To score this mark

1
e Look for integration that leads to the form px’ ln(z xj +gx* where p and g are positive constants
e  Substitution of both limits and an attempt to subtract either way around

e (Correct calculation of both In (% X 2ezj =2 and In (% X 2) = Owhich may be implied

Al: 7¢" +1 which must be in simplest form

Note: You may see D and I methods attempted. For the first three marks score M1, dM1 for integration to

the form px*In (% xj —gx" where p and g are positive constants.

You may see something like this; D I
1
In (E xj ¥
1 x
X 4

You could also see methods involving substitution in which the marks are scored as in the main scheme.

2

Ze2 e2
x3 ln(%xjdx:“‘ 16u3 Inu du:[4u4 lnu—uj :7eg+1
1

1

E.g. Let u = gthen J

2



%ieri[ézrrl Scheme Marks
3@ | (x+2y)(x-2y) Bl
1)
(b) Makes one valid statement. Either (x+2y)=27,(x—2y)=1or
(x+2y)=9,(x—2y)=3 Ml
Solves correctly one of the pair;
(x+2y)=27,(x-2y)=1=>x=14,y=6.5
(x+2y)=9,(x—2y)=3:>x=6,y=1.5 Al
States and attempts to solve both valid equations dM1
Fully correct proof by contradiction (1) including correct set up, (2) correct | A1*
solution of both equations and (3) correct conclusion*
“4)
(5 marks)
(a)
Bl: x*—4)° = (x+2y)(x—2y)
(b)

M1: Deduces either of the valid pairs of equations, (x+2y)=27,(x—2y)=1or (x+2y)=9,(x—2y)=3.
There is no requirement to justify that x+2y must be greater than x —2y and therefore find the other
equations (x+2y)=1,(x—2y)=27 and (x+2y)=3,(x—2y)=9

If they have part (a) incorrect, e.g x* =4y’ =(x+4y)(x—4y) award for (x+4y)=27,(x—4y)=1or
(x+4y) = 9,(x—4y) =3

A1l: Correctly solves one of the two valid pairs of equations. No working is required, just the correct solution.

Look for either of (x+2y)=27,(x—2y)=1= y=6.5,(x=14)
Or (x+2y)=9,(x-2y)=3=y=15,(x=6)
Note that it is acceptable to only go as far as finding y as it is the non-integer solution

dM1: States and attempts to solve both valid pairs of equations. It is dependent upon the previous M mark
Note that it is acceptable to only go as far as finding y as that is the non-integer

You can IGNORE working from non-relevant equations like (x+2y)=1,(x—2y)=27=x=..,y =...
or (x+2y)=-3,(x—2y)=-9=x=..,y =... and incorrect equations like
(x+2y) = 18,(x—2y) =lS5=x=.,y=..
AT*: Full proof by contradiction. This must follow the award of M1, A1, dM1
Look for
e a correct set up with words such as ‘assume there is’ or ‘let there be’ with ‘positive integers x and y’ or
‘positive integers’
e correct solution of both valid pair of equations
e acceptable (minimal) conclusion



Minimal proof for 4 marks

Assume that there are positive integers x and y such that x* —4)* =27
So either (x+2y)=27,(x—2y)=1=y=65%
Or (x+2y)=9,(x-2y)=3=y=15x

Hence, we have a contradiction, so statement proven.

Other methods exist.
For example:
There exist positive integers x and y such that x* —4y” =27 = x> =27 + 4y’

Then deduces that x* is odd which means that x is odd.
So x=2m+1=(2m+1) —4y* =27
= 4m’ +4m—4y2 =26
13
=y =m+m-—
2
Hence »° and so y cannot be an integer, so we have a contradiction,

Score M1: For correct work in deducing that x* or x is odd
Al: For stating that both x*and x are odd and x is of the form 2m +1 o.e.
dM1: For squaring 2m +1and attempting to make »” the subject

Al: Full proof with correct set up, equations and deductions

Candidates who attempt odd and even combinations of x and y will only score marks when they reach
an equivalent stage to the above. Please send these to review if you are unsure.

Other more elaborate methods will be seen. If you feel that they deserve credit and you cannot see how to
score the response, then please send to review.



Question
Number Scheme Marks
4 (a) Limits a=5,b=10 Bl
In6
~ 2 —4)+3 -
J‘ 2e+3dx:J' x (u )+Xdu :j‘ u-5 MI Al
, ¢ +4 u (u—4) u(u—4)
3
Sets their as —+
(b) u(u—4) u u—=4 Bl
5 3
"2u—-5"=A(u— 4)+Bu:>A——B:Z M1, Al
6 ~ 10 5 10
j 2e+3 +3 J. / / du {élnu+ lnu 4)} Ml
0 e+ 4 4 5
=(éln10+éln6j—[éln5+glnlj
4 4 4 4
:—lnE E1 6——1n2+31n2+31n3 dM1
4 5
3
:21n2+Zln3 Al
(6)
(9 marks)
(a)

B1: States either a =5, b=10or correctly embeds the values as limits in the correct place within the

integral. May be awarded from the limits seen or used in part (b)

. 2e .
M1: Attempts to write dx in terms of u.

e' +4
Look for both of
d dx 1
. Acorrect%or %intermsofu. E.g.uzex+4:>au:ex:u—4 or len(u—4):>@:m
2e¢" +3 . cu+d
o dx going to du
e’ +4 SOmS u(u—4)( )

A1l: Shows that J- 2? +43 dx = J. iu — Z) du with the dx’s and du’s appropriately placed throughout the
e + u\u —

solution. This mark does not depend on correct limits but the integral sign and du must present on the
final line



(b)

. .. : ) - A B
B1: Scored for realising that this integral needs to be attempted via PF. So sets their uzs

+
u(u—4) u u—4
This may be implied by writing their expression in a form with numerical values for 4 and B
MI1: Valid attempt to find the values for 4 and B.

Score for a correct identity followed by methods of substitution or equating terms to find values for 4
and B. For example, sets 'cu+d = A(u—4)+ Bufollowedby u=4=B=..and u=0=>4=...

This can be implied by a correct value for 4 or B

Al: Correct values for 4 and B. This is not a follow through mark

Note that other methods of splitting the fraction are possible but the scheme can be applied.

pyp =S 2 s 2_{5 5}

u(u—4) (u—4) u(u—4) (u—4)

4u " 4(u—4)

A .
M1: Integrates the form —+ 1 to ...Inu +...In(u —4). Don’t be concerned by the coefficients
U u-—

. 5 5
Note that ...In pu + ...lnq(u — 4) is also correct so you may see ™ ——Indu
u

Condone missing brackets only if subsequent work involving limits implies this intention

dM1: Dependent upon the previous M. Scored for;

e Substituting 5 and 10 into alnu + Bln(u - 4) and subtracting either way around
e correctly applying at least one log law

Al: CAO 21n2+%1n3



Question
Number Scheme Marks

5() | (1,10) B1, Bl

(2)
d dx 4(2t+1)-2(4t-5
(b) ~—4r-4, == Cad) (2 ) B1, Ml
dr dt (2t+1)
d
& y/dt_ (4-4)  2t-1)(2t+1)
& A/ 14 o 7 dM1 Al
e /(2t+1)
4)
. ) . dy
(c) Substitutes ¢ =3 into their 4 =(28)

y—10=28(x—1)= y=28x—18 Ml, Al
(2)

(@) | Ssx<2 M1 Al

() | f(x=2 Bl

3)
(11 marks)

(a)

B1: One correct coordinate. E.g. (1,...) or (...,10). Allow as x=1or y =10

Bl: (1,10). Allow as x=1, y =10

(b)
d o ' . Lo
Bl: d_Jt} =4¢—4 . You may see this written as ' =4¢—4 or y =2x2¢—4 which is fine.
: . . : 4t -5
M1: Attempts to use the quotient rule (or equivalent) to differentiate x = 2l
_l’_

Look for the form % = p(2t+1)—q(24t—5)
d (2t+1)

4t -5 ) 7 dx 14

241 241 At (241)
dx c

=
2t+1  dt (2t+1)2

with p, ¢ >0

You may see x = with M1 scored for the form

xX=a+

Or the product rulex = (47 —5)(2¢ + 1)71 = % =4(2t+ 1)71 —2(4r-5)(2t+ 1)72 but condone

sign and coefficient slips. Look for the form o (2¢ + 1)_l +B(4r-5)(2t+ 1)_2



dy _ d%t

dM1: Attempts to apply the rule — =—==. Dependent upon the previous M and d—ybeing linear
dx d)/ dt
dt
Al: A correct simplified expression for % ISW after a correct answer

2t -1)(2t+1)° (2-2)(2t+1)" 2(4F -3t-1) or 8t —6t—2

All
ow 7 ’ 7 ’ 7 7

Note that if division was used to find ;ﬂ , all calculations must have been correct.
t

(c)
M1: Uses the value of their gradient at # = 3 and their point from (a) to form the equation of the tangent.
2(t-1)(2t +1)°

=D+

7

If the form y = mx + ¢ is used the method must proceed as far as ¢ =...

Al: CSO y=28x-18
(d) (1)

MI1: Achieves the correct value for the upper or lower bound. Condone x > —5 or x < 2 or, with

3

Look for y—'10"'=m(x—'1") with m being the value of their

incorrect variables e.g. y > —5. Solutions such as x < —5 OR x =2 will be MO
Al: =5< x < 2 or equivalent form such as [-5, 2). The notation must be correct

(d)(ii)
Bl: f(x) >2butallow £ >2, y>2or [2, «). Do not allow with x



Question

Number Scheme Marks
-3+24
6 (a) | Position vector of a general pointon /i =| 0+14
5-32
-3+24 2 ;
0+14 || 1 =O:>—6+4ﬂ+1—15+9120:>1=§ M1, Al
5-34) 3
; -3+24
Substitute E:Einto 0+14 |=>P= [O,%,%) dM1, Al
5-34
C))
-3 2
(b) Lines intersect when | 0 [+ A| 1 |=|0 |+ u
5 -3
Solves —3+2A4 =4 and 5— 31——2y:>ﬂ,—% U= 3 MIl, Al
1 7
Uses yazﬂ,:—azzjazm dM1, Al
C))
! 17 1
(c) For Example: Attempts x| a |o.e. with their @ and u :>Q=(E,Z,—Zj M1, Al
-2
(2)
(10 marks)
6 ()
2 2
ALT | OP =(-3+24) +(A) +(5-32) =144 —424+34
way
d(OPZ) 3 | ML Al
Find the value of A at the minimum, e.g. - 280-42=0=> 1= 5 ’
; -3+24 .
Substitute /”Lzainto 0+14 |=>P= [O’%’Ej dM1, Al
5-34

4)




(2)
M1: Sets up an equation and solves to find A.
-3+24 2

For example, attempts | 0+14 || 1 |[=0=>—-6+44+1-15+94=0=>1=...
5-31) \-3
Alternatively attempts to find the distance OP” and finds the value of 1 at the minimum. For example,
a(or')
dA
OP’ =144" —424+34=14(1—1.5) =14x1.5 +34but other methods may exist.

=2814-42=0= A =... or completing the square

via differentiation

Condone slips, e.g. signs, but the overall method must be sound
Al: Achieves 4 = % following M1. Achieving this by setting the x coordinate = 0 scores 0 marks

dM1: Uses their value of A (found using a correct method) to find the coordinates or position vector of P.
If the calculation is not written out it is implied by two correct coordinates for their A4
Al: Correct coordinates or position vector of P.

: : . o o . . 3.1
Withold this mark if the only answer given is written with incorrect notation, e.g (Ol, 5 J» Ekj

(b)

M1: Set up and solve equations using the x and z components. Condone slips, e.g signs and coefficients as
long as the intention is clear. Scored for -3+24A =4y and 5-31=2u=>A=..., u=.... The
method of solving the simultaneous equations is not important, just look for two equations leading to
values for both A and u

7 1
Al: ﬂ.—4,,u-8 0.e
dM1: Dependent upon previous M. Scored for a correct method of using the y components to find the value
for a.
l)\‘ '
Look for 'A'="u'xa=a = g

Al: a=14. Condone an equivalent value such as %

(c)
M1: Uses the equation of either line to find the coordinates or position vector of Q.
It is dependent upon the first M mark in part (b)

4 -3+24
Look for an attempt at x| a | with theiraand ¢z OR| 0+14 | with their 4
-2 5-34

If the calculation is not explicitly seen it can be implied by two correct coordinates for their values

Al: 0= 1 , 7 ,— 1 or correct position vector.
24 4

. . T o . 1,7, 1
Withold this mark if the only answer given is written with incorrect notation, e.g (5 i, P J— ij but

only penalise this the first time it occurs....so not in both (a) and (c).



Number Scheme M
2 2
7(a) xztan£+3—2x Z1 =11= % =(9) Mi
4 r 4
x=13 Al
2)
(b) Attempt at chain rule y2 —>..y % Ml
Attempt at product rule x”tan y — x’sec’ y % +..xtany Ml
. _ 4
Correct differentiation  2xtan y + x2 sec? y & + 6_2y % =0 Al
/4
) B oz dy l6dy dyv 3z dM1, Al
Substitutes x—3,y—Z:> 18dx+6+ pup =0= - 8395
)
(c) Calculates the gradient of the tangent at Q is L o.e. Ml
8+97
RY/1 8+9rx Al
(grad of tan to C at P)x(grad of normto C at Q) =— X — =1
8+9x 3z
(2)
(9 marks)
(a)
MI1: Substitutes y = %in equation of curve and proceeds to x” =... using tan% =1
This may be implied by x* +...=...=>x=...

Al: x =23 following the award of M1
(b)

dy

M1: Attempts at chain rule y2 ... Yir

dy

M1: Attempt at product rule x’ tan y — x” sec’ Y tex tan y

dy

4
Al: Correct differentiation x2sec? y i +2xtan y + Sydy 0

7 odx

You may see different forms such as 7°x?2 sec? y% +27°xtan y + 64 y% =0 or
4
x?sec? ydy +2xtan ydx + 6 zydy =0
T
dy dy

64y d
Do not allow — = x? sec? y—+2xtany+—2y 24
dx dx

i unless subsequent work is correct




. . . . . d
MI: Substitutes x="3",y = % into a differentiated function and finds a value for ay

d . .
There must be exactly two ay terms, one from differentiating each of y2 and x’ tan y

dy 3z . —6r 6
Al: —=- t lent such
or exact equivalent such as———or

dx 8+97 16

18+—
V2

(c) Via calculation

. . . . : d
M1: Substitutes x ="-3",y = Z into a differentiated function and finds a value for - at 0.

4 dx
It is a method that must be seen, via embedded values of x ="-3",y = % or else implied by a correct
. - V4 . . . dy
value for their x="-3",y = 7 following the calculation of their o at P.

dx . V4
You may see at attempt at ———at Q using x="-3",y =—

dy 4
. ) dy dy dx
Al: Achieves the value 1 following correct and exact values for o at P and o —a at O
Alt (¢) Via reasoning/deduction. To score via this method
d Axt
e their & must be of the correct form e.g. 2 _ Xy
dx dx Bx?sec?y+Cy

e and at P and Q, the y values are the same and the x values *k
M1: Subject to the above conditions, deduces that
‘Gradient of tangent at P is m, gradient of tangent at Q is —m’

1
A1l: Hence gradient of tangent at P x gradient of normal at Q is mx———=1 o.e, following M1
—m

. L dy. :
This can only be scored if ay is correct. If unsure send to review

----------------------------------------------------------------------------------------------------------------------



%ii;téz? Scheme Marks
8 (a) dv
States/ uses V' = ﬂ,r3 = o ,ur2 OR i—lt/ =-C Ml
dv dV dr 2 dr
Att tst —=—x—=-C= —_— dM1
empts to use T X i ur X iy
&r___C __k )
de 472'1”2 - r2 Al
3)
(b) —=——:>j dr= I—kdt
§r =—kt+c M1 Al
Uses t=0, r=30 9000 =c M1
Substitutes =12, ¢t =24 %><123 =—kx24+9000 =k :(351) ddM1
r =3/27000—1053¢ Al
©))
(c) 2700010537 =0=T=... M1
awrt 25.6 Al
(2)
(10 marks)

(@)

L, dV 2
M1: States or uses either — = yr  with any constant value for x or any constant e.g. u (allow any letter)

dr
dr . . .
or 4= —C (Allow with £ ) but must be a negative and not given a value such as 1
3 dV 2
If the formula for V¥ is used (attempted) condone slips but it must obey V' =Ar = P ur
dv dv dr ., dV dr 2
dM1: Attempts to use Fri Ex i o.e. with v —-C AND e ur
dr
=-C=
< dr
See the first M1 for conditions on (ii_V and(ii—V
r
A1*: Proceeds to dr = —i via a correct method. Look for —C = 47+ x dr = dar =- ¢ = _k
r dr ds 47zr2 r2
Condone a proof such as —C = ,ur2 X — dr o C = _k
dt dr ,ur2 -

If candidates had originally used & they must explain why —

k

- can be replaced by ——
drr r

) ) 4 3 d 2

If the formula for 7 is used it must be correct V ==nr = —=4nr

3 dr



(b)
Case 1: If candidates use any value for k e.g 0.75 (apart from the correct one) they can only score the
first two marks in (b). Candidates using k£ =351 can score all marks.

Case 2: Some candidates have an extra 4z and start (b) with % =— 2 k > = j47zr2 dr = j—k dr
t wr

This should not affect the solution, so condone with any multiple of a constant for all marks

M1: Separates the variables (condoning lack of integral sign) and integrates to a form = ...t(+c)

Condone the lack of the constant of integration.

Al: Achieves %r3 = —kt +c or equivalent including the + ¢

Note that »* = —3kt + c is also correct
MI: Substitutes =0 and 7 =30 in their » = —3k¢ +c to find a non zero value for c.
This may be awarded following any attempt to integrate.
So t=0, »=301n their :>f(r) =g)+c=>c=...
ddM1: Substitutes » =12 and ¢ =24 with their non zero value of ¢ to find a non zero value for £.

It is dependent upon BOTH previous M marks. Condone transcription errors on the value of ¢

Al: r=3/27000—1053¢

You may see k and ¢ found in a different order.
12

24
Forexample,j rzdr:j —kdt:%(lf—303):—k(24—0):>k:351
0

30
In cases like this the 2" M mark would be awarded for the calculation of k

. 13 3
Hence equation would be 37 = 35lt+c=>r =-1053t+c

(c)
M1: Sets » = 0 and finds a value for T.

The equation must be of the form » =4%/4— Bt o.e. with 4, B > 0 and n a positive integer
Al: Awrt 25.6 .

Alt (¢) Using the fact that the volume decreases at a constant rate

360007 — 2304n

M1: Finds the rate of decrease in volume 1 = (1404n) and uses this to find the time 360007

404n

Al: Awrt 25.6



Question

Number Scheme Marks
9(a
@ k=2 Bl
2
2 dx . 2 .2
Attempts y d—:(551n2t) 6cost =150sin” 2t cost M1
t
=600sin” fcos’ ¢ dM1
V:600ﬂj sin® tcos’ ¢ dt Al
0
)
(b) J‘ sinztcos3tdt=J. sinzt(l—sin2 t)costdt
:J sin® tcost —sin* tcosz dt M1
1.5 1.5
=—sin’t——sin’¢ dMml
3 5
1., 1., 1 1 ddM1, Al
V=600z|—-sin"t——sin’¢t| =600r| ——— |=80x >
3 s 3 s
“)
(8 marks)

(2)

T
B1: States or usesk = —

. This may be scored from work in part (b) if not seen in (a)

2
2 dx . 2 .2
MI: Attempts y E=(5s1n2t) ...cost =...sin” 2¢ cost

Condone missing brackets
dM1: Attempts to use sin2¢ =2sinzcos? in an expression of the form ...sin> 2¢cos¢ and reaches

Vv e ...sin’ tcos’ . Condone sin® 2¢ — 2sin” rcos’ ¢ here
t

Al: V= 6007[! sin” #cos’ ¢ dt but allow this to be awarded with any & or in fact a constant &

0
The df must be present on the final line



(b)
M1: Writes sin’ ¢ cos’ 7 in the form +sin® fcos? +sin® 7 cosz
dM1: And integrates to the form =+...sin’ 7 +...sin’ ¢

ddM1: And uses the limits 0 and %in an expression of the form [iB sin’ ¢ + §sin’ t]
Al: 807

) ) .. ) du
Alternative method via substitution. Let # =sint = d_ = Ccost
t

) du )
M1: Uses u =sint :>d— =+cost = sin® tcos’ ¢ dt =J- u’ (iliuz) du
{

dM1: J. uz(iliuz)duzj. +u® +ut du = +ou’ +Pu’

ddM1: And uses limits 0 and 1 in an expression of the form [J_rxbf +6u’ }

Al: 80z

. . . . dx
Alternative method via x = 6sin# using m = 6cost can be marked as above
t

6
2 2

V =600z | sin’rcos’rdr=1007 | |1-2 |dx = 1907 (36x* —x*) dx 1007
. . 36 36 36x36 .

dM1: Integrates to a form [ixx3 + qu

ddM1: Uses limits 0 and 6 in an expression of the form [i)@f +8x ]

Al: 80






