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(NQE;SS;N Scheme Marks

** represents a constant

-3
1. () f(x) = (3+2x)° = (3)*3 (1+2?X) = i(1+2?x to give any of (3) or L. | B1

See note below.

jg Takes 3 outside the bracket

Expands (1+** x)™ to
give a simplified or an un-

simplified | M1
—3)(— =3)(-4)(- 1+ (=3)(**X);
:2—17{1+(—3)(**X);+%(**X)2+W(9«*X)S+“} ( )( )
. - A correct simplified or an
ith ** =1 un-simplified
wi

— } expansion with | A1/~
candidate’s followed thro’

(**X)

:2—17{1 +(—3)(23—X)+(_3;#(%)2 + %(%)3 n }

2
=L1i1-2x+ 8" _ 80, ..
3 27

Anything that

1 2x 8x? 80x° cancelsto 1 _2x. | AL
=—- -t - +... 27 27’
27 27 81 729 L e g0y
Simplified - — 555 | Al
[5]
5 marks

Note: You would award: BIM1AO for

Special Case: If you see the
constant - in a candidate’s final

binomial expression, then you can

- %{1 +(_3)(2?x)+—(‘3;("4) (2x)% + —(‘3)(;‘)(‘5) (2x)° + }
' ' award B1

because ** is not consistent.
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Question

Number Scheme Marks
Aliter
1. f(x)=(3+2x)
Way 2
£ or(3)°(Seenote ) | BL
Expands (3 + 2x)®to give
_3)(-4 an un-simplified or
(3)° +(=3)(3)* (** x): + 2NA) )( ) (3)5(* x)? simplified | M1
= (B +(-3)B)*(**x);
+ (_3)(_4)(_5) (3)76 (* * X)3 + .
3! A correct un-simplified or
simplified
with ** = 1 { .......... } expansion with | A1~/
candidate’s followed
thro’ (** )
@) +(-3)3)* @0+ 2 @) * (2%
+ —(‘3)(;‘)(‘5) (3)°(2x)° +...
_ {2—17+(—3)(é)(2><)'+(6)(713)(4X2)}
+ (-10)(%)(8x%) +...
Anything that
1 2x. 8x* 80x® cancelsto 1 _2x. | Al
— -t — - + 27 27’
T27 27 81 729 s
Simplified &- — 8% | A1
(5]
5 marks

Attempts using Maclaurin expansions need to be escalated up to your team leader.

If you feel the mark scheme does not apply fairly to a candidate please escalate the response up to your team leader.

6666/01 Core Maths C4 3
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If you see the
constant % in a candidate’s

final binomial expression, then
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Question Scheme Marks
Number
1 2)(
2. .[—2 dx, with substitution u = 2*
) 2" +1)
du _ o du _
du _ e o 9 Xl @ = 2%In2 or & =u.In2 o1
dx du 2%In2 or (Ul)g_: —In2
2" 1 1 1
%  _dx =|— J-— du k I du
J(zx +1)? (Inzj (U +1) (u+17 M1+
where k is constant
_( 1 j[ -1 j+C uU+)? > au+n™* | M1
In2 )\ (u+1) U+D? > -1.(u+D* | AL
change limits: whenx=0&x=1thenu=1&u=2
[ 2 1[ 1
J-ﬁ dx = ——| ——
0(2 +1) In2] (u+1) |,
1 1 1 Correct use of limits
-]
6In2 -
Exact value only! [6]
Alternatively candidate can revert back to x ...
1
2" 1 -1
J‘ﬁ dx = —| ——
0(2 +1) In2] (2 +1) |,
1 1 1 Correct use of limits
“mel5) (3]
6In2 -
Exact value only!
6 marks
/
If you see this integration ﬁzhere are other acceptable
applied anywhere in a answers for A1, eg: s or -1
gsvr;?gjal\‘/lti sAvXorkmg then you can NB: Use your calculator to check
' eg. 0.240449...
6666/01 Core Maths C4 4 25" June 2007
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Number
u=x = &£=1
3. (a) dv 1qj
G =C0S2X = V =38In2x
(see note below)
_ _ Use of ‘integration by parts’ M1
Int = Ixcost dx = Zxsin2x —J.%sm 2x.1dx formula in the correct direction.
Correct expression.
Al
SiN2x — —£C0s2x
= ixsin2x —1(-4cos2x) + ¢ or sinkx — —xcoskx | dMm1
with k #1,k >0
= 2XSiN2X + 2C0S2X + C Correct expression with +c | Al
[4]
Substitutes correctly
(b) jxcosz x dx = Ix(%) dx for cos® x inthe | M1
given integral
=1J.XCOSZX dx + 1J‘x dx
2 2
(1 1 1 1 ihei t0 (a):
= Z| =xsin2Xx + =Ccos2X |;+ —jxdx - (their answer to (a)); AL
22 4 2 . . '
or underlined expression
1 . 1 1 i
= Zxsin2x + =cos2x+ = x? (+¢) Completely correct expression Al
4 8 4 with/without +c
[3]
7 marks
Notes:
(b) Int = J.XCOSZX dx = Zxsin2x ij%sian.l dx This is acceptable for M1 | M1
u=x = $=1
¥ =cos2x = V =Asin2x
Int = J.XCOSZX dx = ﬂxsianJ_rJ./isinZX.l dx Thisisalso |,
acceptable for M1
6666/01 Core Maths C4 5 25" June 2007
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Question Scheme Marks
Number
Aliter Substitutes correctly
2x +1
3. (b) jxcosz x dx = Ix(%) dx for cos’ x in the
Way 2 given integral ...
M1
u=x = g_: =1 . ) olr
. u=xand &£ =21C0S2X ++
& —lcos2x+1 = v =2isin2x +1x a2 2
= 1xsin2x + 1x? — J.(%sinZX + £x) dx
- 2 2 1 their answer to (a));
= £XSIN2X + 2X° + $C0S2X —$ X" + C 2( ); ALy
or underlined expression
1 . 1 1 Completely correct expression
= =Xsin2xX + =cos2X + =x? (+¢) pletely correct exp Al
4 8 4 with/without +c
[3]
Substitutes correctly
Aliter (b) _ 2y _
Way 3 J.XCOSZX dx = _[X(ZCOS X 1) dx for cos2x injxcost dx | M1
= Zj.xcos2 X dx — jxdx = 1XsSin2x + +c0s2x + ¢
, 11 1 1 1(their answer to (a)); s
:>jxcos Xdx = =| =xSin2X + —c0S2X ;+—jxdx 2 Al;
2\2 4 2 or underlined expression
_ L sinox + Leosoxs Lx? (+¢) Completely correct expression | ,
4 8 4 with/without +c
[3]
7 marks
6666/01 Core Maths C4 6 25™ June 2007
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Number
4. (a) A method of long division gives,
Way 1
2
Al o, 4 A=2 |B1
2x+D(2x -1) 2x+D(2x -1
4 _ B N C
@x+D(2x-1)  (2x+1) (2x-1)
4=B(2x-1) +C(2x+1 Forming any one of these two M1
or their remainder, Dx + E = B(2x -1) + C(2x +1) identities. Can be implied.
Let x=—2, 4 =-2B = B=-2
See note below
Let x =1, 4-92C = C=2 githeroneof B=-2orC =2 | Al
both B and C correct | Al
[4]
Aliter
2
4 (@) 2(4x° +1) - AL B N C
2x+1(2x -1) 2x+1) (2x-1)
Way 2
decide to award B1 here!! ...
See below for the award of B1 for A=2 Bl
2(4x*+1) = A(2x +1)(2x —1) + B(2x -1) + C(2x +1) Forming this identity. | .,
Can be implied.
Equatex’, 8 =4A = A=2
Let x=—2, 4 =-2B = B=-2
See note below
Let x =1, 4-2C — C—2 githeroneof B=-2orC =2 | Al
both B and C correct | Al
[4]
If a candidate states one of either
B or C correctly then the method
mark M1 can be implied.
6666/01 Core Maths C4 7 25™ June 2007
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Number
2
apy | [2ECHD =f2— 2 2
(2x+D(2x -1) 2x+1) (2x-12)
=2x— 2In(2x +1) + 2In(2x 1) (+c) Either pIn(2x +1) or gIn(2x - 1) M1 %
oreitherpln2x +1 or qin2x -1
A— Ax | B1v
- 2In(2x +1) + 2In(2x -1) AL
or —=In(2x +1) +IN(2X =1) | .50 & aef
See note below.
2(4x% +1)

| @ nix g &~ 2@ D ein@-),

Substitutes limits of 2 and 1
and subtracts the correct way round. | depM1 *
(Invisible brackets okay.)

=(4-In5+ In3) -(2-In3 + Inl)

=2+1In3 +In3 -1In5

=2+ In[@j
5
=2+ In(gj
5

Use of correct product (or
power) and/or quotient laws for
logarithms to obtain a single | M1
logarithmic term for their numerical
expression.

2+ In(gj Al
5

Or 2-In(%) and k stated as £ . [6]

10 marks

/ /

Some candidates may find rations)/values for B
and C. They may combine the dehominator of
their B or C with (2x +1) or (2x — 1). Hence:
Either —-2— — kIn(b(2x —1)) or

b(2x-1)

TJJ award this M1 mark, the candidate
must use the appropriate law(s) of
logarithms for their In terms to give a

one single logarithmic term. Any error
sy — kIn(b(2x +1)) is okay for M1. in applying the laws of logarithms
would then earn MO.

Candidates are not allowed to fluke
—In(2x +1) +In(2x —1) for A1. Hence cso. If they v
do fluke this, however, they can gain the final Al Note: This is not a

mark for this part of the question. dependent method mark.

6666/01 Core Maths C4 8 25™ June 2007
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Question

Number Scheme Marks
5.(a) If I; and I, intersect then:
1 1 1 2
O|+Al1| =13 |+u| 1
-1 0 6 -1
ir 1+A=1+2u (1)
Any two of A=3+ p ) Writes down any two of these (e:gtrﬁ)té?lr;s' M1
K: -1=6- p (3)
1) & (2) yields A =6, u =3 Solves two of the above equatfiicr)::js to
(D & (3) yfelds A=14, =1 either one of A or u correct | Al
(2) &(3) yields 4 =10, p=17 both A and z correct | A1
checkingeqn (3), -1#3 Complete method of putting their values
Either checking eqn (2), 14 10 of 1 and x into a third equationto | g1/
checking egn (1), 1115 show a contradiction.
or for example:
this type of explanation is also allowed
checking egn (3), LHS =-1, RHS =3 for B1v/ .
= Lines |, and I, do not intersect
[4]
Aliter
5. (a) k: -1=6- p = pn=7 )
Way 2 Uses the k component to find u
it 1ea=1+2u = 1+r=1+207) _ _ahnd substi;u:]es_thei_r value of x "
. to eit t t.
i: =3+ u - r=3+ (7) into either one of the i or j componen
i: A=14 either one of the A ’s correct | Al
j: A=10 both of the A ’s correct | Al
Either: These equations are then inconsistent | hod qiving ri
or: 14%10 Complete method giving rise to any one By
. . of these three explanations.
Or: Lines I, and I, do not intersect
[4]

6666/01 Core Maths C4
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Question

Number Scheme Marks
Aliter
5. (a) If I and |, intersect then:
Way 3
1 1 1 2
O|+Al1| =3 |+u| 1
-1 0 6 -1
ir 1+A=1+2u (1)
Any two of j: A=3+ u (2 Writes down any two of these equations | M1
k: -1=6- p (3)
(D & (2) yields =3 either one of the x’s correct | A1
(3) yeldsuy=7 both of the z¢’s correct | A1
Either: These equations are then inconsistent Complete method giving rise to any one
or: 3_7& ! . of these three explanations. Bl\f
Or: Lines |; and I, do not intersect
[4]
Aliter i 1+A=1+ 2},l (1)
5. (a) Any two of j: A=3+ unu (2 Writes down any two of these equations | M1
Way 4 k: -1=6-p (3)
(D) & (2) yields ¢ =3 u=3 | Al
(3 RHS=6-3=3 RHS of (3)=3 | Al
: _ Complete method giving rise to this
(3) yields -1 3 explanation. Bl\/_
[4]

6666/01 Core Maths C4
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Number
Only one of either
2 5
2 > OA=|1|orOB=|5
5(0) |A=1= OA=|1| & u=2 = OB =|5 B Bl ittt Il il Y1
-1 4
-1 4
A(2,1,-1) or B(5,5,4).
(can be implied)
I, 5 2 3 o -3 Finding the difference between their
AB=0OB-OA=|5|-|1|=|4|or BA=|-4 OB andOA. | M1+
4 -1 5 -5 (can be implied)
Applying the dot product formula
between “allowable” vectors. See | M1
notes below.
AB=3i+4j+5k,d, =i+j+0k & 6 isangle
— Applies dot product formula between
AB ed i
Ccos @ = _,—l = =T w dl and their +AB. Ml\/_
[AB ||| J50 2 _
Correct expression. | Al
cos 6 = 4 ﬁorﬂorﬁ Al cao
but notﬁ [6]
10 marks
¥
Candidates can score this mark if there is a complete method for finding the
dot product between their vectors in the following cases:
Case 1: their ft iﬁ:i(3i+4j+5k) Case2: d, =i+j+0k Case 3: d, =i +j +0k
and d, =i +j +0k and d, =2i +j -1k and d, =2(2i +j -1k)
2+1+0 4+2+0
_4|3+4+0 =cosfh="r—— =c0Ssf=—"——
:COSQ—i[mj \/E\/E \/E\/ﬂ
Case 4: their ft £AB = % (3i + 4j + 5k) Case 5: their ft OA = 2i + 1j - 1k
and d, = 2i +j-k and their ft OB = 5i + 5j + 4k
6+4-5 10+5-4
=C0S 0 =%| —— =C0S 0 =F| ——
(\/50.\/5} ( J6./66 J

Note: If candidate use cases 2, 3, 4 and 5 they cannot gain the final three marks for this part.
Note: Candidate can only gain some/all of the final three marks if they use case 1.

6666/01 Core Maths C4 11 25™ June 2007
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Examples of awarding of marks M1M1A1 in 5.(b)

Example Marks
J50.42 cos@ = £(3 + 4 + 0) M1M1AL
(Case 1)
J2 .6 coso =3 M1MOAO
(Case 2)
V224 cos@ =4+ 2 M1MOAO
(Case 3)
6666/01 Core Maths C4 12 25" June 2007
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Number
6. (a) X =tan’t , y =sint
dx d dx d
— = 2(tant)sec’t, Y _ cost Correct = and & | B1
dt dt dt dt
*cost M1
_dy  cost _ cos't their 9
“dx  2tantsec?®t 2sint +cost
o | ALY
their &
3]
i 4
(b) Whent=2%, X =1,y =% (need values) The point (1' JE) OrM B1, B1
These coordinates can be implied.
(y= Sin(ﬁ) is not sufficient for B1)
cosZ
When t = —, m(T):d—y_ L
dx 2tanZsec” %
= % = % = % = 1 = Q any of the five underlined expressions or
2
2_(1)(%) 2.(1)(%) 2.()(2) M 8 awrt 0.18 | B 2€f
ﬁ 2
Finding an equation of a tangent with
their point and their tangent gradient or
11 (x— . . M1 f
Ty Jz 4ﬁ(x 1) finds ¢ by using e
y = (their gradient)x + "c".
fT; L x+-3  or — 2y 4 32 Correct simplified
Y=mr Xt Y= 8 EXACT equation of tangent Al aef cso
1 _ 1 -1 1 _ _3
Orf_ﬁ(l)+c = C=% "7 Tk
Hence T: y =_=x+.5 or Y :%XJr 3f

[5]

/

\

zfote: The x and y coordinates
ust be the right way round.

A candidate who incorréctly differentiates tan’t to give
& - 2sec’t or & =sec*tis then able to fluke the

6666/01 Core Maths C4

June 2007 Advanced Subsidiary/Advanced Level in GCE Mathematics

correct answer in part (b). Such candidates can
potentially get: (a) BOM1A1+ (b) B1B1B1M1AO cso.
Note: cso means “correct solution only”.

Note: part (a) not fully correct implies candidate can
achieve a maximum of 4 out of 5 marks in part (b).
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Question Scheme Marks
Number
HY
sin“t .
6. (c) X =tan’t = > y =sint
cos“t
Way 1
HoY
X = Ltz Usescos’t = 1-sin’t | M1
1-sin“t
X = y2 Eliminates ‘t” to write an equation M1
1— y2 involving x and y.
X(1-y*)=y® = x-xy* =y?
) ) 201 Rearranging and factorising with an
x=y +xys = x=y(1+Xx) attempt to make y 2 the subject. ddm1
y2 =2 X AL
1+ X 1+x
[4]
Aliter
6. (c) 1+cot’t = cosec’t Uses1l+cot’t = cosec’t | M1
Way 2
1 .
= — Uses cosec’t = ——— | M1 implied
sin“t sin“t
Hence 1+1 _ i Eliminates ‘t’ to write an equation ddM1
' X y? involving x and y.
X 1 X
Hence, y’=1- —— or — - or Al
1+x) 1+x 1+ x) 1+X
[4]
1 . ,
1 is an acceptable response for the final accuracy A1 mark.
T
6666/01 Core Maths C4 14 25" June 2007
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(N?ﬂresggrn Scheme Marks
Aliter
6. (c) X =tan?t y =sint
Way 3
1+tan’t = sec’t Usesl+tan’t = sec’t | M1
1 2
= 5 Uses sec”t = > M1
cos“t cos“t
3 1
1-sin’t
Hence, 1+X = _ Eliminates ‘t" to write an equation | ,.\,/
1-y involving x and y.
1
Hence, y? = 1— or X 1- or = | a1
1+x) 1+x 1+ x) 1+x
[4]
Aliter
6. (c) y? =sin’t = 1-cos?’t Usessin’t = 1-cos®t | M1
Way 4
1
=1- . Uses cos’t = — | M1
sec“t sec”t
1 2 2
=1-—— then uses sec”t =1+ tan“t | ddM1
(1+tan“t)
Hence, y* = 1— or X 1- ! or = | a1
1+x) 1+x 1+ x) 1+x
[4]
1 . ,
1 is an acceptable response for the final accuracy A1 mark.
X
6666/01 Core Maths C4 15 25" June 2007
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Number
Aliter
6. (c) X =tan?t y =sint
Way 5
x=tan’t = tant =+/x
. . M1
Draws a right-angled triangle and places
5 1+x) both/X and 1 on the triangle
>
< t Uses Pythagoras to deduce the
1 hypotenuse | |,
Hence, y = sint = Jx Eliminates ‘t to write an equation ddM1.
1+ x involving x and y.
X X
Hence, y* = —— — | A1
1+X 1+x
[4]
12 marks

1 . ,
—isan acceptable response for the final accuracy A1 mark.

X

There are so many ways that a candidate can proceed with part (c). If a candidate produces a correct
solution then please award all four marks. If they use a method commensurate with the five ways as
detailed on the mark scheme then award the marks appropriately. If you are unsure of how to apply the
scheme please escalate your response up to your team leader.

6666/01 Core Maths C4 16 25™ June 2007
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Question
Number

Scheme

Marks

7.(@)

(b)
Way 1

Aliter

(b)
Way 2

x|

0|

Z
16

| Z

8

3z
16

Area z% x % x{ 0+2(0.44600 + 0.64359 + 0.81742) + 1}

0 | 0.445995927...

Enter marks into ePEN in the correct order.

0 can be
implied

| 0.643594252...

:3—"2x 4.81402... = 0.472615308... = 0.4726 (4dp)

Area z%x{

Area z% X % ;x{ 0+2(0.44600 + 0.64359 + 0.81742) + 1}

0+0.44600

0.44600+0.64359

0.64359+0.81742

0.81742+1

2

which is equivalent to:

2

2

2

|

- %x 2.40701... = 0.472615308... = 0.4726

| 0.817421946... |

| =
1

0.446 or awrt 0.44600
awrt 0.64359
awrt 0.81742

Outside brackets
1 T T
2%1 OF 37

For structure of trapezium

Correct expression
inside brackets which all must

be multiplied by .

for seeing 0.4726

16 and a divisor of 2 on all

terms inside brackets.

One of first and last ordinates,
two of the middle ordinates
inside brackets ignoring the 2.
Correct expression inside

brackets if 3 was to be
factorised out.

(3]

Al cao
[4]

Al cao
[4]

20

Area = £ x £ x {0 + 2(0.44600 + 0.64359 + 0.81742) + 1} = 0.3781, gains BOM1A1A0

In(a) for X =%

16

writing 0.4459959... then 0.45600 gains B1 for awrt 0.44600 even though 0.45600 is incorrect.

In (b) you can follow though a candidate’s values from part (a) to award M1 ft, Al ft

Question
Number

Scheme

Marks

6666/01 Core Maths C4
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j-(x/tanx)2 dx or jtanx dx

7.(¢c) | Volume =(7r)j(\/tanx)2 dx = (ﬁ)jtanxdx Can be implied. | M1
0 0 Ignore limits and ()

tanx — Insec x

or = (n)[—lncosx]f Al

= (7)[Insecx]; or tanx — —Incosx

The correct use of limits on a

- (7;) [(In sec %) _ (In sec 0)] function other than tan x; ie
or X =2 ‘minus’ X =0. dM1

= () [(—In cosz) - (In coso)] In(sec0) = O may be

z [In(
7 [ -In

implied. Ignore (7 )

- In(%)} = 7[InVZ - In1]

ﬁ“»—n ||—\

or

)-In(y)]

o

zinv2or zln2

V2
= zIn\2 or nln% or zzIn2 or —nln(%) or %In(%) or zIn2 or —ﬂ'ln(%) Al aef
or $In(3)
must be exact. [4]

11 marks

If a candidate gives the correct exact answer and then writes 1.088779..., then such a candidate can
be awarded Al (aef). The subsequent working would then be ignored. (isw)

Beware: In part (c) the factor of 7 is not needed for the first three marks.

Beware: In part (b) a candidate can also add up individual trapezia in this way:

Area ~%.%(0+0.44600) + £.£(0.44600 + 0.64359) + 4. (0.64359 + 0.81742) + 1. £ (0.81742 + 1)

16 16

6666/01 Core Maths C4 18 25™ June 2007
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Question Scheme Marks
Number
8. (a) d—P:kP and t=0,P=PR, (1)
dt
Separates the variables with
dP .
ap J’k dt IF and jkdt on either |
P side with integral signs not
necessary.
Must see InP and kt ;
InP = kt;(+ c) Correct equation with/without + | Al
c.
Whent=0, P =P, = InP, =c Use of boundary condition (1)
to attempt to find the constant of | M1
(or P=Ae" = P, =A) integration.
INP =kt +InP, = " =e“" "% =gt e
Hence, P = P, e" P=pPe" | A1
[4]
- expression involving P
et — 2 — ne*™ —In2 or 2.5t = In2 Eliminates P, and takes
M1
Lore® =2 = Ine" =In2 or kt =In2 In of both sides
= t=5£In2=0.277258872... days
t =0.277258872... x 24 x 60 = 399.252776... minutes
t =399min t =6 hr 39 mins (t t minute) awrt £ =399 or
= or t= 0 nearest minute i
—_— 6 hr 39 mins Al
[3]
P = P,e" written down without the first M1 mark given scores all four marks in part (a).
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Question

Number Scheme Marks
dP
8.(c) E=/1PCOS/H and t=0,P=P, (1
Separates the variables with
dP
dFP _ J./lcosﬂt dt J'? and j/lcos/ltdt on | g
either side with integral signs
not necessary.
_ Must see INP and sin At ;
InP = sint;(+ c) Correct equation with/without + | Al
c.
Whent=0, P =P, = InF, =c Use of boundary condition (1)
sint to attempt to find the constant of | M1
(or P =Ae = P = A) integration.
InP — Sinﬂ,t + InPO — eInP — esin/1t+InP0 — esin/lt .eInPO
Hence, P = P,e*"" P=P e | a1
[4]
(d) P=2P, & 1=25 = 2P, =P e"*"
esn2st _ 2 — sin2.5t =In2 Eliminates P, and makes
_—— . . . Ml
Cor. et =2 = sinit=In2 sin At or sin2.5t the.subje?t
_— by taking In’s
t =-Lsin*(In2 Then rearranges
25 (In2) to make t the subject. dM1
(must use sin™)
t =0.306338477...
t = 0.306338477... x 24 x 60 = 441.1274082... minutes
. . . awrt t = 441 or
t =441min or t =7 hr 21 mins (to nearest minute) . Al
—_— 7 hr 21 mins
[3]
14 marks
P = p,es"* written down without the first M1 mark given scores all four marks in part (c).
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Question

Number Scheme Marks
d—P:kP and t=0,P =P, (O
dt
Separates the variables with
Aliter dpP . .
8. (2) i_P _ Ildt J‘E and J' dt on either side | ..
Way 2 P with integral signs not
necessary.
Must see +INP and t ;
#InP =t;(+c) Correct equation with/without + | Al
c.
Whent=0, P =P, = {InP, =c Use of boundary condition (1)
W to attempt to find the constant of | M1
(Or P =Ae" = R, :A) integration.
NP =t++InP; = InP =kt +InP,
= eInP :ekt+InP0 - ekt'eInP0
Hence, P = P, e" P=Pe“ | A1
[4]
Separates the variables with
Aliter dP . .
8. (a) i_g _ Ildt J‘E and j dt on either side | .
Way 3 with integral signs not
necessary.
Must see £In(kP) and t ;
#In(kP) =t;(+c¢) Correct equation with/without + | Al
C.
When £1=0: P =P, = tIn(kP,) =c Use of boundary condition (1)
" to attempt to find the constant of | M1
(or kP = Ae” = kR, :A) integration.
LIn(kP) =t+£In(kPy) = In(kP) =kt + In(kP,)
— eIn(kP) _ ekt+|n(kPO) _ ekt .eln(kPO)
= kP =e"“.(kP,) = kP =kP,e"
(or kP = kPye)
Hence, P = P, e" P=pPe" | A1
[4]
Question Scheme Marks
Number
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%—Tz/chos/It and t=0,P =P, (D
Separates the variables with
Aliter dpP
P -
8. (c) J‘j_P _ J.cos/It gt J-)Lp and jcosﬂ,tdton ML
Way 2 either side with integral signs
not necessary.
Must see £InP and +sin At ;
1InP = 3sinat;(+ c) Correct equation with/without + | Al
c.
Whent=0, P =P, = ZInP, =c Use of boundary condition (1)
i to attempt to find the constant of | M1
(or P=Ae"" = P, = A) integration.
2InP =2sinit ++InP, = InP =sinit +InP,
= eInP :esinll'HInF’0 — esin&t'elnPO
Hence, P = P, e*"™* P=Pe" | AL
[4]
P = P,e" written down without the first M1 mark given scores all four marks in part (a).
P = P, e written down without the first M1 mark given scores all four marks in part (c).
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Question Scheme Marks
Number
Z—T =APcosAt and t=0,P =P, (1
Separates the variables with
Aliter dP
8. (c) Ij_P _ Icoslt dt J‘F and J'cos/ltdton ML
Way 3 P either side with integral signs
not necessary.
Must see In(AP) and
1In(AP) = Lsinat;(+ c) Zsinat; | a1
Correct equation with/without +
C.
Whent=0, P =P, = 1In(4P,)=c Use of boundary condition (1)
sint to attempt to find the constant of | M1
(or AP = Ae = AP, = A) integration.
LIn(AP) = 1sin At +1In(4P,)
= In(AP) = sinAt +In(AR,)
= eln(/uv) _ esinAtHn(lPo) — gsinit eln(/IPD)
= AP = eSi”“.(ﬂPO)
(or AP = APe"")
Hence, P = P,e*"" P=P e | a1
[4]

e Note: dM1 denotes a method mark which is dependent upon the award of the previous method mark.
ddM1 denotes a method mark which is dependent upon the award of the previous two method marks.

depM1 * denotes a method mark which is dependent upon the award of M1
ft denotes “follow through”
cao denotes “correct answer only”
aef denotes “any equivalent form”
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