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Key to mark scheme and abbreviations used in marking

M mark is for method

mor dM mark is dependent on one or more M marks and is for method

A mark is dependent on M or m marks and is for accuracy

B mark is independent of M or m marks and is for method and accuracy
E mark is for explanation

JorftorF  follow through from previous

incorrect result MC mis-copy
CAO correct answer only MR mis-read
CsO correct solution only RA required accuracy
AWFW anything which falls within FwW further work
AWRT anything which rounds to ISW ignore subsequent work
ACF any correct form FIwW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE or equivaent FB formulae book
A21 2 or 1 (or 0) accuracy marks NOS not on scheme
—X EE deduct x marks for each error G graph
NMS no method shown c candidate
Pl possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

No Method Shown

Where the question specificaly requires a particular method to be used, we must usually see evidence of use of this
method for any marks to be awarded. However, there are situations in some units where part marks would be appropriate,
particularly when similar techniques are involved. Your Principal Examiner will alert you to these and details will be
provided on the mark scheme.

Where the answer can be reasonably obtained without showing working and it is very unlikely that the correct answer can
be obtained by using an incorrect method, we must award full marks. However, the obvious penalty to candidates
showing no working is that incorrect answers, however close, earn no marks.

Where a question asks the candidate to state or write down aresult, no method need be shown for full marks.

Where the permitted calculator has functions which reasonably allow the solution of the question directly, the correct
answer without working earns full marks, unless it is given to less than the degree of accuracy accepted in the mark

scheme, when it gains no marks.

Otherwise we require evidence of a correct method for any marksto be awar ded.
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MPC1
Q Solution Marks | Total Comments
1(a) | P(-3)=(-3)°~13(-3)-12 M1 must attempt p(—3) NOT long division
=-27+39-12 |
—0 = x+3is factor Al 2 shown =0 plus statement
2 Full long division, comparing coefficients
(b) (X+3)(X +bX+C) M1 or by inspection either b=—3 or c=—4
(x° ~3x—4) obtained AL or MI1A1for either (x—4) or (x+1)
clearly found using factor theorem
(x+3)(x=4)(x+1) Al 3 CSO; must be seen as a product of 3
factors
NMS full marks for correct product
SCB1for (x+3)(x-4)( )
or (x+3)(x+1)()
or (X+3)(x+4)(x-12) NMS
Total 5
. 7-3 Ay . L
2(a)(i) | grad AB :; M1 A_ correct expression, possibly implied
- X
=2 (must simplify 4/2) Al 2
7-9 2
(ii) | grad BC=——=—— M1 Condone one slip
3+1 4
NOT Pythagoras or cosine rule etc
grad AB x grad BC =-1
= /ABC=90° or AB & BC perpendicular | Al 2 | convincingly proved plus statement
SC B1 for —1/(their grad AB)
or statement that mm, =—1 for
perpendicular linesif MO scored
(b)(i) | M (0,6) B2 2 | B1+ B1 each coordinate correct
(i) 2_ 1)\2 a2
(AB ‘) (3 1) +(7 3) M1 either expression correct, simplified or
(BC2=) (3+1f +(7_9)2 unsimplified
AB?=27 +4% or BC®=4%+2° AL Must see either AB? =.., or BC? =...,
or +/20 found asalength
AB*=BC? = AB=BC
Al 3
or AB=+/20 and BC=+/20
7—
..\ | grad BM =—6 M1 ft their M coordinates
(iii) 3-0
or —1/(grad AC) attempted
1 i .
=§ Al correct gradient of line of symmetry
. 1
BM has equation y=§ X+6 Al 3 CSO, any correct form
Total 12
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MPC1 (cont)
Q Solution Marks | Total Comments
dv 43 M1 one term correct
3(a)(i) g_= —4t+4 Al another term correct
dt 8 Al 3 | al correct (no + c etc) unsimplified
2 2
(i) % = 128t -4 M1 ft one term “correct”
Al 2 correct unsimplified (penalise inclusion of
+c once only in question)
(b) | t=2; & =4-8+4 M1 Substitutet =2 into their &
dt dt
d .
d—i’:o = stationary value Al CSO; shown =0 plus statement
d? d?
t=2; S op-4=2 M1 Subt=2 into their
dt dt
=y has MINIMUM value Al 4 CSO
1
@) | t=1; ﬂ =——4+44 M1 Substitutet =1 into their ﬂ
a 2 dt
1
=§ Al 2 OE; CSO
NMS full marksiif % correct
(i) %>O = (depthis) INCREASING E1/ 1 allow decreasing if states that their;—di/<0
Reason must be given not just the word
increasing or decreasing
Total 12
8 V2 25 \P
_ . _ . _ OF X—= Or | X—=|Or ,[— +,[|—
4@) | 50=52; 18 =3J2; f8=22 M1 7 7 V7 \a
At least two of these correct
5«/§+3\/§ any correct expression all intermsof\/i
2 \/5 Al or with denominator of 8, 4 or 2
. /400 ++/144
simplifying numerator eg T
Answer =4 Al 3 CSO
2N7-1)(27-5
o | (BT w | o
(2v7+5)(2V7-5)
numerator = 4x7— Zﬁ —10\/7 +5 ml expanding numerator
( condone one error or omission)
denominator = 3 B1 (seen as denominator)
Answer =11-4/7 Al 4
Total 7
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MPC1 (cont)
Q Solution Marks | Total Comments
5@) | x*—8x+15+2 B1 Termsin x must be collected, PI
their(x—4)2 (+k) M1 ft (x— p)2 for their quadratic
:(x—4)2+1 Al 3 ISW for stating p = —4 if correct
expression seen
(9]0)] Y, M1 w shapein any quadrant (generous)
1 Al correct with min at (4, 1) stated or 4 and 1
1 marked on axes
Ol T > X condone within first quadrant only
Bl 3 crosses y-axis at (0, 17) stated or 17
marked on y-axis
@iy [ y=k M1 y= constant
y=1 Al 2 Condone y=0x+1
(c) | Tranglation (not shift, move etc) El and no other transformation
_ 4 M1 One component correct
with vector 1 or ft either their por q
CSO; condone 4 across, 1 up; or two
Al 3
separate vectors etc
Total 11
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MPC1 (cont)
Q Solution Marks | Total Comments
6(a)(i) | dy _ 24x% —19— 652 M1 2 terms correct
dx Al all correct (no + c etc)
when x=2, %:48—19—24 ml
X
= gradient =5 Al 4 CSO
(i) | grad of normal = —é B1/ ft their answer from (a)(i)
1
y+ 6:[the|r ——j(x—z)
5 ft grad of their normal using correct
M1 coordinates BUT must not be tangent
1 condone omission of brackets
or y:(ther —gjx+cand c evaluated
usingx=2andy=-6
X+5y+28=0 Al 3 CSO; condone al on one sidein different
order
(b)(i) M1 one term correct
26 19 X 2 x! Al another term correct
3 2 4 Al al correct (ignore +c or limits)
=32-38-8 ml F(2) attempted
=-14 Al 5 CSO; withhold A1 if changed to +14 here
. 1
(i) AreaA:Ex2><6:6 B1 condone -6

Shaded region area =14—6 M1 difference of i|I| +[A|

=8 Al 3 CSO

Total 15
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MPC1 (cont)
Q Solution Marks | Total Comments
7(@)(i) | x=*+20r y=%6 or (x-2)*+(y+6)° M1
C(2,-6) Al 2 | correct
(i) | (r*=)4+36-15 M1 (RHS =) their (-2)? + their (6)>— 15
=r=5 Al 2 |Not 5 or /25
(b) - . Comparison of ycandr ,eg—6+5=-1
explainingwhy |yc| > ; 6>5 E1l or indicated on diagram
full convincing argument, but must have E1 > Eg “highest point is at y = —1” scores E2
correct yc and r
E1: showing no real solutionswhen y=0
+E1 stating centre or any point below x-
axis
©) | (PC?=) (5-2)"+(k+6)? ft their C coords
=9+k?+12k +36 M1 and attempt to multiply out
PC? =k +12k + 45 Al 2 | AG CSO (mustsee PC*= at least once)
PC>r=PC*>25 k?+12k +45>25
(i) ) B1 1 AG Condone 5
=k“+12k+20>0 =k“+12k+20>0
(i) | (k+2)(k+10) M1 Correct factors or correct use of formula
May score M1, Al for correct critical
k=-2, k=-10 arecritical values Al values seen as part of incorrect final
answer with or without working.
Use of sketch or sign diagram:
\ / If previous A1 earned, sign diagram or
10 ) M1 sketch must be correct for M1, otherwise
M1 may be earned for an attempt at the
+ -, 4+ sketch or sign diagram using their critical
_'10 _'2 values.
= k>-2, k< -10 Al 4 k>-2, k< -10 losesfina A mark
Condone k>-2 OR k< —10 for full Answerl\:ill);if l\l/l(g__z’ k; _1_0_ e;c
marks but not AND instead of OR Scores M=, A since the critic
vaues are evident.
Takefinal line astheir answer
Answer only of k>2, k< —10 etc scores
MO, MO since the critical values are not
both correct.
Total 13
TOTAL 75

PMT

- [ Deleted: 1




PMT

Page 4: [1] Deleted cway 21/05/2009 09:02:00
XMCA2
Q Solution Marks | Total | Comments
1(a) 3 : 3
X==— Seeing —-— OE
2 BL 97

p(-1.5)=2(-1.5)* +3(-1.5)> - 8(-1.5)* —~14(-1.5) -3 | M1 Atte(mpti)ng to evaluate p(-1.:
or p(1.5

p(-1.5) =10.125-10.125-18+21-3=0 ]

so (2x + 3) is a factor of p(x) ] Al 3 CSO Need both the arithme
to show ‘= 0’ and the
conclusion.
b)(i M1 Dividing throughout by x OE
®)0 X3-4x-1=0= x(x* - 4)-1=0=> x> -4 = 1 J g Y
X
, 1 1 :
X=—+4 = X = |—+4 (since x>0) Al 2 CsO
X X
(i) Xy =2.1213 B1 AWRT 2.121

X3 =2.1146 Bl AWRT 2.1146

X4 =2.1149 Bl 3 CAO

Total 8

2(a) 5+ X A B M1 Either multiplication by

(1—%)(2+ X) = 1-x + 24 % denominator or cover up rule
attempted.

= 5+x=A+x)+B(1-x%)

Substitute x = 1; Substitute x = -2 ml Either use (any) two values c
to find A and B or equate
coefficients to form and atten
to solve A-B=1 and 2A+B=5

A=2,B=1 Al 3

OO | @=x)" =1+ (=)(=x) + px® M1 p#0
= 1+ X+ X°... Al 2
O x]* 1 X) . (D2 (xY’ X4 1o
271+ 2| =21+ (=D S |+ 2+ M1 [1+ (-1 > +kx7]
2 2 2 2 2
Al x\
Correct expn of 1+§
5+ X - -
1=x)2+%) =2(1=x)7" + (2+x)™ M1 Using (a) with powers ‘-1’. P
5 1(, x x?
=20+ X+ X))+ = 1l-—+—+... m1 Dep on prev 3Ms
2 2 4
=25+ 1.75x + 2.125x% +... AlF 5 Ft only on wrong integer valu
for A and B, ie simplified
(A+1/2B)+(A-1/4B)x+(A+1/8l
[Award equivalent marks for
other valid methods.]
Total 10

Page Break




XMCAZ2 (cont)
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Q Solution Marks | Total | Comments
3(a)(0)
b,
{ M1 Modulus graph
oT T 21 Al Correct shape including
cusp at (x, 0). Ignore any
part of graph beyond
2 0sx<27.
(i) k=1 B1 1
(b)
YA j i
i M1 Two branch curve, genera
| ; shape correct.
,f i
‘ }
H | L Al Min at (e, 1) Max at (53, 1
5 ) { . L with ¢ roughly halfway
A Z T % v between 0 and 7, and A
- ' { roughly halfway between ;
: * and 2z and curve
4 asymptotictox =0, x=r
i i
| [ and x = 2.
| 4 N
2
Total 5
4(a) dy  (x+2)3™ —e™(1) Bl (e3x)’_: 3e™
™ = )2 M1 Quotient rule OE
X (x+2) Al 3
(b) 0_ a0 M1 Attempt to find dy/dx at x=
Whenxzo,ﬂ—6e ze =2 AlF
X 2 4
1
0,—
{o3] o1
. . 1 5
Equation of tangent at A: Y~ = Z(X_ 0) Al 4 ACE
Total
Page Break
XMCAZ2 (cont)
Q Solution Marks | Total | Comments
1
> V =z [ cos(x?) dx M1 [ cos(x?) dx
Al

Correct limits. (Condone k:
or missing = until the final
mark)



Applying Simpson'’s rule to chos(xz) dx

PMT

X 0 0.25 0.5 0.75 1 Bl Pl
Y=y*1 0.9980(47) 0.9689(12) 0.8459(24) B1 Pl
0.5403(02)
[zY vals. 3.1415(9) 3.1354(5) 3.0439(2) 2.6575(5)
1.6974(0)]
0.25
T><{Y(0) +Y(@) +4Y(0.25) +Y(0.75)] + 2Y(0.5)} | m1 Use of Simpson’s rule
V= EX% So V =2.8416 (tO 4 dp) Al 6 CAO
Total 6
Page Break
XMCAZ2 (cont)
Q Solution Marks | Total | Comments
6(a)(i) B2,1,0 B2 correct sketch-no part ¢
E curve in 2" 3" or 4"
2 guadrants and ‘In3’
(B1 for general shape in 1°
a3 qguadrant, ignore other
l . guadrants; In3 not requirec
(i) Range of f: f(x) =2In3 M1 2In3 or >In3 or f2In3
Al 2 Allow y for f(x).
b)) | y=f"(x) = fy)=x
= In(2y + 3) = x M1 X & yat any stage
= 2y+3=¢" m1 Useof INnm=N = m=¢
i} e"-3
f7(x) = Al 3 ACF-Accept y in place of
()
(i) Domain of f *is: x =1n3 B1F 1 ft on (a)(ii) for RHS
(c) d 1 M1 1/(2x+3)
—[(In(2x+3)|= X2
S nx+3)] 23 AL |2
(()I0)] P, the pt of intersection of y = f(x) and y = f "}(x),
must lie on the liney =x ; M1;
so P has coordinates (¢, @).
flo) = M1 OE eg f a)=«
INn2a+3)=a =>2a+3=¢e” Al 3 A.G. CSO
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© 2_3=a —e%=20+3
(i) dr,
&[f ‘%)== B1F
Product of gradients =
2x+3
At P(«, 0), the product of the gradients
& 2043 Bl 2 AG CSO
2a +3 200+3
Total 15
Page Break
XMCAZ2 (cont)
Q Solution Marks | Total | Comments
7(a) dy < M1 M1 Product rule OE.
—=Xe +e. Al
dx
At stationary point(s) e*(x +1) =0 m1l
e*>0 El OE eg accepte*#0

Only one value of x for st. pt. Curve

has exactly one st pt Al CSO with conclusion.
Stationary pointis (-1, - e™) Al 6
(b) Stationary point is (-1, k - e™) B1F OrElfory=xe* to y=xe*+kisa
vertical translation of k units.
St. pt is on x-axis, so k = e™. B1 2
Total 8
8 COSX
I —dy I 61snx X M1 Separating variables with intention to
then integrate.
Iny=1In (6 + sin x) (+c) Al Al Al for each side. Condone missing
N
InN2=In6 +c ml Substituting x =0,y =2 to find c
Iny=In(6+sinx)+In2-1In6
1 .
so y= §(G+ sinx) Al 5 Correct simplified form not involving
logs
Total 5
g(a) y= e2x N e—2x N Ge—2x
Reflection; in the y-axis M1;Al
Stretch, M1 M1 ‘Stretch’ with either (1) or (lI).
(I) parallel to y-axis, (Il) scale factor | Al 4
6.
For correct alternatives to the stretch
after writing y = e " award B1 for
‘translation in x-dirn.” and B1 for the
correct vector (OE) noting order of
transformations.
(b)) Area of rectangle/shaded region
below Bl

x-axis = 3k




Area of shaded region above x-axis
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k
= _[0 6e > dx Bl
K B M1 F(k) — F(0O) following an integration.
= |-3e? ]0 = -3e7% - (-3) Al ACF
Total area of shaded region
=3k-3e* +3=4 M1
3k-1-3e*=0 = (3k-1)e*-3=0 | Al 6 AG CSO
(i) Let f(k) = (3k - 1)e* - 3
f(0.6) = 0.8e'?-3 = -0.3(4..)<0
f(0.7) = 1.1e** -3 = 1.(46..)>0 M1 Both f(0.6) and f(0.7) [or better]
attempted
Since change of sign (and f AG Note: Must see the explicit
continuous), 0.6 <k < 0.7 Al 2 reference to 0.6 and 0.7 otherwise A
Total 12
Page Break
XMCAZ2 (cont)
Q Solution Marks | Total | Comments
10(a) 5] [2] [3 —
SN M1 M1 for + (OB - OA
AB=[1|-/0|=|1 L )
4 0 4 Al OE for BA
2 3
LineAB: r=|0|+ 4|1 B1F 3 OE Fton AB
0 4
(b) 3] [1 —
M1 + AB e direction vector of | evaluatec
l|e(2|=3+2+4=9
4| |1
[n~2 2 2 _ .
S+ +4" =426, B1F Either; Ft on either of ¢'s vectors
V2422412 = /6
v/26\/_cos¢9—9 M1 Use of |a||b|cos @ =a=b
cosé = 9
J_ J6 f V1342 f
= cosf = Al 4 AG CSO
2J_ B3 2\/

(©)(0)

//JIW

Alzop) P
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2+p| [5 p-3 M1
BP=| 2p |-|1|=|2p- Al Condone one slip
p 4 P-
1 - .
- M1 “+ BP e direction vectorof | =0".
BPe|2/=0; 6p=9 = p=15 Al Condone one slip
1
P (3.5, 3, 1.5) is mid point of BC Al 5
(i) X. +5 +1 Z. +4
Xe¥2 _gg e i 3 %t _15 | 1y
2 2 2
= C (2,5 -1) Al 2 Condone written as a column vector.
Award equivalent marks for alternative
valid methods.
Total 14
Page Break
XMCAZ2 (cont)
Q Solution Marks | Total | Comments
11(a) Sin(2x + x) = sin2x cosx + c0S2x Sinx M1
= [2sinxcosx]cosx + [1-2sin’X]sinx | B1;B1 B1 for each [...]. Accept alternative
correct forms for cos2x
= 2sinx(1-sin®x) + (1-2sin®)sinx mi All in terms of sin x
= 2sinx — 2sin*x - sin x - 2sin®x
sin3x = 3sinx - 4sin®x . Al 5 CSO
(b) 2 sin3x =1 — cos2x
2(3sinx - 4sin®x) = 1 - cos2x M1 Using (a)
2(3sinx - 4sin®x) = 1 - (1-2sin’x) M1 Equation in sin x
Al
2sinx (3 =sinx — 4sin®x) = 0
[2sinx =0] (3 - 4sinx)(1 +sinx)=0 ml Factorising/solving quadratic in sin
sinx=0; X = 180° Bl
sinx=0.75; x= 48.6° 131.4° Al Ignore solns outside 0°<x<360°
throughout
sinx=-1; X = 270° Al 7
Total 12
12(@)(>) B dv ) M1 Attempt to use parts formula in the
u=x and ax sec X ‘correct direction’
du
&=1and vV =tan X Al Pl
..... =xtanx—_[tanxdx Al
= xtanx - In(secx) (+c) Al 4 OE CSO (Condone absence of
+C)
. . . 2, — 2
(i) J- xtan? XdX='[ x(sec? x—1) dx M1 Use of identity 1 + tan“x = sec“x
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1
=[x tan x - In (sec x)] _EXZ (+c) ALF 2 [...] ft on (a)(i)
(b) X=2sin@, dx=2cosé dé M1 “dx =f(#)do " OE
2 ) ml Eliminating all x's
J. Va-x dx-j VA(1-sin®6) 2cos0 df | 57
— J‘ 4c0s20 df = J‘ 2(cos26 +1) do ml Use of cos26 to integrate cos?6.
=sin26 +26 (+c) AlF Ft a slip
= 2sin@v1-sin’@ +26 (+c)
x? . L x N
=X 1—7 +2sin > (+¢) Al 6 ACF (accept unsimplified)
Total 12
Page Break
XMCAZ2 (cont)
Q Solution Marks | Total | Comments
13 x=3t+1t° y=8-32
dx ’ dy
dt =3+3 ot =6t M1 Both attempted and at least one
correct.
dy - 6t M1 Chain rule.
dx 3+3t? Al
AtP(-4,5), t=-1 B1
AtP(-4,5), —+= 6 _
dx 3+3
Gradient of normal at P is -1 M1
Egn of normal at P: y—-5=-1(x+4) | Al ACF
y+x=1
Normal cuts curve C when
8-3*+3A+t°=1 M1
= t°-3%*+3t+7=0 Al
= (t+1){t>-4t+7)=0 () m1
(t> — 4t +7)=0 has no real solutions
since (—4)2 < 4(1)(7). M1
t = -1 is only real solution of (*) so
normal only cuts C at P, wheret=-1 | El
ie the normal does not cut C again. 11
Total 11






