P4 2026 06 _MS

Examiners’ reports have emphasised that where, forexample, an exact answeris
asked for, orworking with surdsis clearly required, marks will normally be lost if the
candidate resorts to using rounded decimals.

Question Answer Mark
Number
2+11x A B
= Values for 4 and B
1@ A+0)(Q2+5x) 1+x 245¢  aueslordan MI
One correct value, either 4=3 or B=-4 Al
3 4
PF fi _
Correct orm x 255+ Al
3)
b i='3'(1+x)1='3' l—x+x + Bl
(b) 1+ x
4w sx) 4 Sx (—)(=2)(5x )
A0 "Ar X A0 X 1\ X
=1+ | =— |1+ ()= L =
2+5x 2 +2] | 1HEDT 7 [2J+ MI, Al
'4' 5x 25x
f(x)="3%|1- ===
(%) 3x1x+x+j212+4 dM1
:1+2x—%x + Al
(5)
. 2
(c) Valid ‘x‘<§ 0.¢ B1
Q)]
(9 marks)
(a)

M1: Attempts correct PF. What is seen in the scheme is acceptable. There is no need
to see any working. Just look for the correct PF form followed by values for 4 and B

A1: One correct value for 4 or B or one correct term

3
oe.suchas —+

A1l: Correct PF form i - -4
1+x

I+x 2+5x 2+ 5x
. The correct values for 4 and B are insufficient but you can award
if the correct expression is seen in (b)
(b)
13
I+x

-1
B1: —='3'(1+x) :'3'(1—x+x2+...j correct and simplified which may be

implied by a multiplied-out bracket. Ignore any additional terms in x° etc, follow

through on their ‘3’
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-1

= (2 + Sx) =

M1: Att t
A

Look for ((1 + kx)_lj _ (1 +(=Dke+ Lz(‘z)(kx)z +] with or without the

bracket on the second term. Look for correct powers of x with correct binomial
coefficients and the value of k (k # 1) used consistently.

Also allow (2 + S)C)il =24 (—1)2_2 (Sx)1 + %2_3 (5)6)2 +...condoning

missing brackets

-1
4" "4 5x '4 S5x ( D(-2)( 5 S
N =+ — —_— = -
Al: i 5 {1-1— ZJ 5 1+ (- 1) — 2 + | which is OK
left unsimplified.

Follow through on their ‘4’. FYI the fully simplified form is

hd 1_5_x+§x2 +
2 2 4

dM1: Uses their coefficients and attempts to correctly combine the two series.

A

4
Look for '3‘(lixix2+..j+7£l+ax+[3x +j—a+bx+cx +

but condone '3'(1ixix2 +...ji2x'4'(1iocxi[3x2 +] —a+bxtex

To score this mark
e the previous method mark must have been awarded
e there must be some evidence of an attempt to expand both brackets and
collect like terms, seen or implied in at least two out of the three cases.
Condone the series being added instead of subtracted

19
Al: 1+2x—%x2 +... or equivalent including 1+(2x)+[—7x2]+

Condone additional terms even if incorrect. Condone terms being given as a list
2
L,2x, —9.5x

If they reach the correct answer and then multiply by 2 it is AO. We do not isw
this error.

(©)

2 : 2 2 2 2
B1: ‘x‘<§ ONLY or exact equivalent such as —§<x<§ or xe[—g, gj
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Condone ‘ X ‘i 30-€ If they give ‘ x‘{ 1 as well (without discounting it) it will

be BO
?\Il:erjggrn Scheme Marks
4 2
2 (a) States that | —3 | is not a scalar multiple of | —1 B1
10 5
1)
-2 2 6 4
(b) Assume that there existsa A anda usuchthat | 5|, ;| _;(=|12 |4+ 4l 3 Bl
3 5 =5 10
Attempts to solve two of the equations and find either 1 or u . M1
Correct values for either A or 2 for the appropriate equation
E.g. (1)and (2) —2+21=6+4u 5-11=12-3u = A=260r u=11 Al
E.g Uses A =26, u =11 in equation (3)
LHS=3+54=133 RHS= -5+10u4 =105 dM1
133 #105, so lines don’t intersect Al
(6))
(6 marks)
(a)
4 2 4 2
B1: Explains that | —3 | is not a (scalar) multiple of | —1 |. E.g States that | -3 | # k| —1
10 5 10 5

Allow attempts via use of ratios such as 4 =2x2, 10 =2x5but =3 =3 x—1 so cannot be

para

llel.

Condone for this mark a statement that ‘the direction vectors are not multiples of each
other’

(b)
B1:

-2+

-2+

Sets up the contradiction

There must be some words and a reference to what it would mean for the equations

E.g.I Assume that /1 and /> intersect so
2A=6+4y, 5-11=12-3u and 3+54=-5+10u

E.g.IT Assume the lines meet so
2A=6+4u, 5-11=12-3u and 3+51=-5+10u

The equations may appear some way after the assumption
Note that BO, M1, A1, dM1, Al is possible

Standard/usual method:
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M1: Attempts to solve two of the equations to find the value of 4 OR u
E.g.()and (2) —2+24=6+4u 5-1A=12-3u =Al=.or u=..
E.g.(2)and (3) 3+54=-5+10u 5-A=12-3u =A=..or u=..
Condone slips in the coefficients of the initial equations but it must lead to a value for
either A or u
A1l: Find the correct value of A or u for the equations they choose.
E.g. Equations (1) and (2) A=260r u=11 or Equations (2) and (3)
A=920rpu=54
dM1: Dependent upon the previous M. This mark is scored for substituting their values of
A and p into both sides of the third equation and comparing values/equating
values. Alternatively, they may substitute their value of A or u into their third
equation and find a contradictory value for
por . Again, condone slips, but the intention must be clear.
Al: Requires all of the following
e accurate calculations and values for the approach they use

e areasone.g. ‘133 #105°
e a minimal conclusion such as ‘lines don’t intersect’ ‘contradiction’, ‘hence
proven’ or v,
So, using equations (2) and (3) expect to see:
3454=-5+10u 5-A=12-3u =1=92 =54
which when substituted into (1) gives LHS = 2+21 =164 RHS = 6+44u=27.6

Other correct methods exist. You should look very carefully at what the candidates

are doing.
Three alternative methods that have been seen are:

Alt I: Uses two of the equations to find one unknown.
Uses two different equations to find the same unknown and compares
E.g.(1)and (2) —2+424=6+4u 5-1A=12-3u = u=11
(2)and (3) 3+54=-5+10u 5-A=12-3y = u=54
As these are different, lines don’t meet and are skew

Score M1: For attempting to solve two equations and find one unknown
Al: For correctly finding one correct value for their equations
dM1: For attempting to solve two different equations and find the same

unknown
Al: For correct values, valid statement and suitable conclusion

Alt II: Uses two equations to find one unknown
Uses two different equations to find the other unknown.
Substitutes in one of the equations and compares
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E.g.(1)and 2) —2+21=6+4u 5-1A=12-3u = u=11
(2)and (3) 3+54=-5+10u 5-A=12-3u =A=92
Then substitute into (1) —2+24=164, 6+4u=50

As these are different, lines don’t meet and are skew

Score M1: For attempting to solve two equations and find one unknown

Al: For finding one correct value for their equations
dM1: For attempting to solve two different equations and find the other

unknown AND

substitute both values into one of the equations
Al: For correct values, valid statement and suitable conclusion

Alt 111

Note that if equations (1) and (3) are attempted they cannot be solved but the method
is valid:

Expect to see something like 2+21=6+4u 3+54=-5+10 =51-10u=20 and
5A-10pu=-8 and 20 = -8.

Score M1, Al for considering both equations and finding two equations that can be
compared, e.g 1-2u=4 andA-2u=-1.6

Then dM1: For an attempt at the comparison with A1l scored for accurate calculations,
reason and conclusion

Question Scheme Marks
Number
3(@) | Coordinates of P= (1,2) Bl
dx —4 d t+4)x6—6t
Attempts — = —and R % M1
dr (1+2) dr (1+4)
d
. . ydt —6(f + 2)2
Attempts gradient of the tangent using m = = atr=2 Ml
dx 4)°
ey (1+4)
. 8 8 14
Equation of tangent y —2 = —E(x— )= y= —§x+ 3 ddM1, A1l
(C))
: 4 4
(b) Attempts to get ¢ in terms of x or y. E.g. x = ) =>t= o 2 M1
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Question Scheme Marks
Number
6t *
Achieves a Cartesian Equation E.g. y=——=>y=——"—= dMl1
t+4 4
——=2+4
b
—6x+12
:y_ﬁ' O<x<4 Al, Bl
“4)
(c) Range 2<f <6 MI, Al
(2)
(11 marks)
(a)

B1: Coordinates of P = (l, 2) but this may be implied within the tangent equation via use of
x=Ly=2

M1: Attempts both % and % and reaching a correct form for each.

A(t+4)-0
b and d_y:—(t-l-) :

dx
Look for — == > 5 A,0 >0 o.e. condoning missing
o (1+2) ds (1+4)

brackets
For the differentiation of y with respect to . You may see either chain rule or product
rule used.
6t 24

E.g. Chainrule; y = =6

dy 24
- = — = ==
t+4 t+4 dr

t+4)

.Lookford—y= ipz
e (1+4)

—

following division.

E.g. Product rule y = 6¢(1+4)" = % =6(¢+4)" —6t(r+4)" . Look for

e(t+4) ' + fi(1+4)”

Var
Y

. . dx dy .
It is dependent upon getting one of n or d_); in the correct form

ddM1: For an attempt at the equation of the tangent at # = 2 using their gradient and their

(1.2

If the form y = mx +c is used they must proceed as far as ¢ =...
The previous two M’s must have been awarded.

M1: Attempts gradient of the tangent at # =2 using m =
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Al: y= —§x + 14 or exact equivalent in the form y = mx +c following fully correct work
3 3

including division if attempted. ISW after a correct answer.

Note that the demand is to use parametric differentiation so candidates who use their
ax+b
cx+d

answer to (b) cannot achieve all marks. If they have an equation of the form y =

they can score a S.C. maximum of
B1 for (1, 2) , M0, M1 for correct attempt at quotient rule (see main scheme), ddM1, A0
for 3 out of 5.

(b)
M1: Attempts to get ¢ in terms of x or y.

4 4
Eg x= ) =>t=—-2o0r y= o =>t= 4y condoning slips. The order of

+2 x t+4 6—y
operations must be correct. Expect the form of the answer to be correct. E.g.
r .
t= J_ri , t =t —+5 orequivalents
qEry X

dM1: And then fully substitutes this into the other equation to form an expression for f (x)
or the Cartesian equation

(ﬂxﬁ_fE;_fJ 4 _4

or Xx=—"—m>>"X=

2 044 t+2 A
X 6—y

E.g.

It is dependent upon the previous M. Again, expect the form to be correct allowing
for slips.
Condone the omission of the lhs
Al: Correct equation in required form. The left-hand side must be present (somewhere)
linked to their final answer.

Either y = % or f(x)= % . The order doesn’t matter so y = lilix is

fine
B1l: Eitherk=4o0or O<x<4

(c)
M1: Either limit seen condoning strict or non-strict inequalities.
E.g. f <6 or y <6 allowable for the upper limit. Do not allow f > 6

Condone the use of x for f or y for this mark only
Al: 2<f <60.e.such as —2<f(x)<6, -2<y<6, ye(—Z, 6)orjust (—2, 6)
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The notation must be correct so —2 < x <6 is AQ

SilEsien Scheme Marks
Number
1
4. (a) Attempts to find the time = (g X 212 (21 + 4)] +30 M1
Time = 205 = 24.5seconds Al
()
1 dr 2h 1 L
= 2
(b) 14 3h (h+4) -3 (h 4)+6h (h+4) M1, Al
14
States or uses — =30 Bl
dr
Uses 3O—d—V><% with h=5:>%:@crns‘1 M1, Al
dh dt dr 41
)
(7 marks)
(a)

MI1: Attempts to find the

substituting /s =211

1
time = (3 x21° (21+ 4)) +30 condoning slips when

nto the formula. E.g. condone slips where the 212 appears as 21

. . : . - .49
A1l: Reaches a time of 24.5 seconds (including units). Allow variations like 5 sor24.5

SEC.

(b)

MI1: Attempts to differentiate using the product rule achieving a correct form.

dv 2 1
Look for T AhJ(h+4)+Bh (h+4)2 A4,B>0
dr . o
Al: Correct T which may be left unsimplified

B1: States or uses (;—Il/ =

30 which may be awarded from anywhere within the solution and

even in the body of the question. Note that using 30 in part (a) does not score this unless

you see the lhs

dv dvVv dh dr dv
M1: Uses E—E Z lthd— 30 and d—ththh 5t0ﬁ1’1d E
ar| 208
dr| T8

A correct
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There must have been some attempt at differentiation to find

d—V but the form is not

dh
important and the M1 does not need to have been scored. If the attempt to find %
.. dV dh , ) ) )
is via G X K% DON’T allow attempts at the reciprocal like the following
1
- 7 A\ 1
Al: ﬁ o.e. such as ﬂbut 1sw after a correct answer seen.
41 205
) ) 108 .
Note that the exact answer is required so 2.63 scores A0 unless —1 1s seen first
LuEsion Scheme Marks
Number
2 6
5(a) Attempts | 3 |e| -2 |=2X6+3x-2+-2x-8 M1
-2 -8
Attempts
2 6 21 6
3le| =2 |=]| 3||-2|cos(BAC) =22 = /17 x /104 x cos(BAC) = cos(BAC) = 1722104 M1
-2 -8 -2 ||-8 \/7\/7
angle BAC =58.5° Al
3
(b) Area triangle ABC = %x\/ﬁx V104 sin58.5°=17.9 M1, Al
2
6—-2A
() Attempts +DC =| -2 -3\ | with any constant A MI1, Al
-8 +2\
2 6-—2A -
Attempts | 3 |e| —2 -3 =0:>sz dM1
-2 —8+2A
— 44 66. 44 22
AD= —i+ —j——k oe. —|2i+3j-2k Al
7+ i g7k oo T5(2i+3] )
C))
(9 marks)
(@)

M1: Attempts the scalar product of +4Be+AC .
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Condone slips, e.g. in sign, but the intention must be clear.

If the calculation is not seen in full, expect to see 2 out of 3 of (ilZ) + (i6) + (i16)

If no intermediary calculation is seen it must be correct, so look for +22
dM1: Full method to find cos(BAC) or BAC. It is dependent upon the previous M.

If the calculations for the modulus are not written out, at least one must be correct
Al: Angle BAC = awrt 58.5° Note that BAC = awrt 121.5° will be A0Q

Alternatives exist, for example using the cosine rule

M1: Attempts the length of all 3 sides including an attempt at +BC and

iB_é‘
B—c:A_C’—E=(6i—2j—8k)—(2i+3j—2k)=4i—5j—6k1eading to

2 2 2
:1/4 +5 +6

If no calculations are seen then score if 2 out of 3 are correct.
dM1: Full attempt at the cosine rule to find cos(BAC), BAC or 180— BAC. E.g

‘EE

17+104—77
cos(BAC) = 2% 17 x 104

Al: Angle BAC = awrt 58.5°
(b)

MI1: Attempts the area using a correct combination of lengths and angles. E.g.
%x V17 x\[1045in 58.5°

Follow through on their lengths and angle from part (a)
Al: AWRT 17.9. Can be scored when angle BAC = awrt 121.5°

Alt (b)
i j k

You may see vector product used. 2 3 —2/=-28i+4j—22k then
6 -2 -8

%\/282 +42 4222 =179

M1: Full attempt condoning slips

Al: \32lor AWRT 17.9

© -

M1: Attempts £DC Look for a calculation that involves
e AD=HXAB allowing with any constant

e useof DC=DA+ACor equivalent either way around
Condone slips but the intention must be clear
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4 c
6-2A
Al: Correct +DC = +| -2 —3),
—8+2A

dM1: Uses a correct attempt at the scalar product of +ADe iD—(f, sets equal to 0 and
reaches a value for their constant ‘A ’. Dependent upon previous M

Al: Correct AD using correct notation. Allow either version but not a mixture or
coordinates

Alternative methods exist and can be scored in a similar way with the first three marks for

22
a correct method of finding the exact value for A [= ﬁ]
For example, using the trigonometry of a right-angled triangle (and possibly Pythagoras’
theorem too).

MI1: For attempting the length of AD using ‘A_C cos BAC = /104 cos BAC allowing for use

of degrees here
A value must be found, exact or approximate. An alternative is to use

‘%

sin(90—BAC) ='/104"sin'31.5'

A1l: Correct and exact length ‘E‘ = ‘R x cos BAC = /104 x

22 22
JI7Ji08 17
L= — 22 22
dM1: Uses ratio AD: AB=—: \/l_ =— 1 to find the exact value of A.

JI7 17

2
Other alternatives exist such as (27»)2 " (3x)2 + (_m)z = {EJ =h=..
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44
17

17
44

2
Al: Hence ZD"%{ } % | allow alternatives such as E:%x(znﬁ—zk)
-2

17

SUCEel Scheme Marks
Number
d dy
6 —(12y)=12— B1
(@) 3 (12y) =12
2 dy dy
4y +8xy—+12—+6=0 M1, Al
Y xydx dx >
2 2
dv 4y -6 -2y -3 M1, Al
de 8xy+12 4xy+6
(5)
(b) Deduces that 4xy+6 =0 Blft
3
Substitutes y =5 into 4xy” +12y +6x =53 M1
=2 5306 —53x-9=0 Al
X X
= (6x+1)(x-9)=0=>x=... dM1
1
:>ax:9,b:—l butallowP:(9,——j Al
6 6
3)
(10 marks)
(a)

d d
B1: Correct differentiation —(12 y) =12 put allow equivalents such as 12y’

dx dx

dy

M1: Correct attempt at the product rule on 4)cy2 - pxy—+ qy2

Al:

dx

Correct differentiation.

Y
dx

b_

- 4y +8xy%+12

If they write

. . d
this is not what they meant. Allow y' or y for Ey You may also see

4y dx +8xy dy +12 dy + 6dx = 0 which is fine.

+ 61t is A0 unless further work suggests that
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d
M1: Collects exactly two Eyterms together, one from each from the differentiation of 4xy°

d
and 12y, and makes ay the subject. Note that the differentiation of the product rule

could be incorrect e.g. 4xy” — 8xy%

2 2
Al d_y—ﬂ o.e Suchas d_y—_M

I A 16 R T but must be in simplest form

(b) Via HENCE
B1ft: Correctly deduces that 4xy +6 = 0. Condone if they set 2 y2 +3=0 as well as
4xy+6=0

Follow through on their denominator of % as long as it is of the form

axy+b a,b#0

. . 3. .
M1: Substitutes their y = o into 4xy” +12y + 6x = 53 to set up a 3TQ equation in x.

Alternatively substitutes their x = —2i into 4xy” +12y +6x =53 to setup a 3TQ
Y

equation in y.
The denominator in (a) needs to be of the form axy + b but the rearrangement may be

incorrect.
Al: Correct 3TQ equation in x or y. FYI the correct simplified equation in y is

6y —53y-9=0

dM1: It is dependent upon the previous M. Solves their 3TQ equation in x or y by a correct
method.

Condone the use of a calculator here but the solution(s) must be correct for their
equation

1 1
Al: CSO a orx:9,bory:—ébut allow P:(9,—gj. Note that ifP=( —g,9j is

also found it must be rejected. All previous marks must have been awarded in (b).
Note also that this mark can only be awarded following a correct simplified or

unsimplified % under this method.

Some candidates will use their equation solvers to make short cuts to solve equations that are

not in the 3TQ form, e.g. 2 + 6x =53 . If they proceed to x =9,y = —é o.e. they can score
X

SC: B1, M0, A0, dM1, Al
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(b) Alt via OTHERWISE. Works on the premise that y will have real roots

4xy* +12y +(6x—-53)=0
(12)° —4x4xx (6x—53) >0
6x* —53x-9<0
(x—9)(6x+1)<0

6

The following is a suggested way of applying the MS but if you see a solution that you
feel deserves more credit then please send to review.

B1: Sets up as a quadratic in y with a = 4x,b =12,¢ = 6x —53 and uses within

b* —4ac...0
M1: Attempts b*> —4ac > 0or b*> —4ac > Owith a = 4x,b =12,¢ = 6x — 53 condoning

slips
Al: 6x* —=53x—=9>00r 6x* —53x—-9>0
dM1: Solves their 6x° —53x—9...0 = x =...,... and finds the inside region.

1
Al: CSO a=9,b=—é but allow P:(9,—gj.

Note that, via this method, this mark can be awarded following an incorrect part (a)

?\ltenfg(e):] Scheme Marks
1 ) 1 )
7 (i) Way One: J.ez" cos4xdx=Ze2" s1n4x—j§e2x sin4x dx M1, Al
1 2x - 1 2x 1 2x
=—e"sindx—| ——ecosdx+ | —e " cos4x dx dM1, Al
4 8 4
5 2x 1 2x 1 2x
—Je"cosdxdx=—e"sindx+—e"" cosdx ddM1
4 4 8
2x 1 2x 1 2x
= le c0s4xdx:ge sm4x+ﬁe cosdx+c Al
(6)
(i) 2x =sinu = 2dx = cosu du
3 -3
de: l S u x cosu du Ml
J1-4x 8 \1—sin’u
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Question Scheme Marks
Number
= J- lsin3 u du Al
8
1. 5 1. 1. )
= —smu(l—cos u)duz —sinu ——sinucos” u du dM1
8 8 8
— |- Lcosu+Lcos®u ddM1 Al
8 24
States or uses limits - and = E.g. [_lcosf + Lo Zj _ (_lcosﬁ FRLIPURE Zj Ml
6 3 24 3 8 6 24 6
3 11
=—3-— Al
64 B 192
(7)
(13 marks)
(1) Condone missing dx’s throughout
M1: Integrates by parts to a correct form. E.g.
jezx cos4x dx = £Ae™ sindx + jBezx sin 4x dx
. R ST 1, . . T
Al: Correct integration Ze sin4x — ) e”" sin4x dx which may be left unsimplified
dMI1: Integrates again in the same direction to
+A4e” sin4x + Be™ cos4x + C | ™ cos4x dx
1 2x 1 2x 1 2x .
Al: Fully correct Ze *sin4x — —ge Y cos4x + Ze cos4x dx | which may be left
unsimplified
ddM1: Attempts to collect terms in jezx cos4x dx following award of both previous
M’s
Condone arithmetical slips when combining the terms in J‘ez’“ cos4x dx
1 2.’( . 1 2X . .
Al: ge sin4x + Ee cos4x + ¢ with or without the + ¢
Alternative scheme which can be applied in exactly the same way
Way Two: J‘eU cosdx dx = %e“ cosdx + j2e2x sin4x dx M1, Al
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= %ezx cos4x + [ezx sindx — J.4e2x cos4x de dM1, Al

SJ.ezx cosdx dx = e* sindx + %ez" cosdx = J‘ez" cosdx dx = %ez" sin4x + %ez" cosdx+c

Note that attempts using the D and I method are acceptable. For example, under Way One,
the first 4 marks are allocated as follows;

M2: Integrates to a form J.ezx cos4x dx = £ 4e’" sin4x + Be’* cos4x Cjezx cos4x dx

1 . 1 1
A2: Integrates correctly jez“‘ cos4x dx = " e”" sin4x + 3 e™ cosdx — Z“-ez" cos4x dx

(i1)
M1: Fully applies the substitution WITH kdx = cosu (du).

: .3
Sin .. .
Look for +h——0 "y cosudu You may condone a missing du only if the
\J1—sin’ u
intention is clear

cosu

J1=sin*u

Al: J‘ %sin3 u (du) which may be unsimplified but the must be fully

cancelled.
Condone a missing du here and for all remainder of the question
dM1: Puts into a form that can be integrated. It is dependent upon having achieved

ij- ksin® u du
J- sin3udu=J- sinu(l—coszu)duzj sinu —sinu cos® u du

o : 3. 1.
You may see the substitution sin’ u = izsmu + Zsm 3u

ddM1: And then integrates to a correct form. Look for +ocosu +Bcos’ u or
Tacosu B cos3u

1 1 3 1
Al: ——cosu+—cos’ u or —cosu +—cos3u
8 24 32 96

MI: States the correct limits or uses the correct limits (either way around) to an
integrated form
If the limits are in degrees, this mark can only be awarded when the value of
sin30, sin60, cos30 and cos60 are correctly applied to a function that must involve
sin and/or cos only

ddM1, A1l




9v3-11
Al: i\/_ - 1 or \/_ but i1sw after a correct answer
192 192
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64
Question Sl Marks
Number
8 (2) () 18=140-—F K 195k —976 Bl
03x0+8 8
ii
(i) ﬁ:%:awrtZAZ (mz/day) MIl. Al
dr - (0.3x10+8) ’
3
¢ Ly BI
(b) 128-5 |50
—1n(128—S)=it+c M1, Al
50
Uses t=0,5=18= -In110=¢ Ml
_ 1, e
(19 oL, 12855 g 128 1106 ddM1, Al
128—-5) 50 110
(6)
(©) 128 (m?) Bl
)
(10 marks)
(a)(i)

B1: Substitutes # = 0 S =18 to reach £k =976

(a)(if)

M1: Substitutes # = 10 into % = iL
de (0.3r+38)

- or if S is initially written as a single

(0.3t +8)—P(at+b)

. ) ) ds
fraction, substitutes t=101into a E of the form

(0.3t +8)’
1464 . . . .
Al: 605 or awrt 2.42 following M1. No requirement for units. If two answers are given
then it is A0
(b)

B1: Correctly separates the variables. The dS and the dz must be correctly placed but there

is no requirement for the integral signs
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M1: Integrates to PIn(128—.S5) = Qt(+c) There is no need for the + ¢

A1l: Correct integration including the + ¢

M1: Uses ¢ =0 S =18 to find a non-zero value for c¢. There must have been some attempt to
integrate

Note that M1, A1, M1 can be achieved via

1 1
~In(128-5)] =| —7| = In110—In(128—S) = —1¢
[ ( )]‘8 {50 l ( ) 50
ddM1: Dependent upon having achieved PIn (128 —S) = Ot + ¢ . Itis for the correct order

of operations leading to S in terms of €™ . The In/exp work must be sound. A
1
common error scoring M0 is In110—In(128 - §) = 5_1()t =110—-(128-9) = e

! 110

Al: S =128—110e ® or exact equivalent such as § =128 ———-— Condone
o0

S — 128 _ 670.02t+1n110

(c)
B1: 128 (m?). Units are not important here. Allow S <128



