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Key to mark scheme abbreviations

M

m or dM
A

B

E
Jorftor F
CAO
CSO
AWFW
AWRT
ACF
AG

SC

OE
A2,1
—-X EE
NMS
Pl

SCA

o

sf

dp

mark is for method

mark is dependent on one or more M marks and is for method
mark is dependent on M or m marks and is for accuracy
mark is independent of M or m marks and is for method and accuracy
mark is for explanation

follow through from previous incorrect result

correct answer only

correct solution only

anything which falls within

anything which rounds to

any correct form

answer given

special case

or equivalent

2 or 1 (or 0) accuracy marks

deduct x marks for each error

no method shown

possibly implied

substantially correct approach

candidate

significant figure(s)

decimal place(s)

No Method Shown

Where the question specifically requires a particular method to be used, we must usually see evidence of use

of this method for any marks to be awarded.

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 a result, 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 marks to be awarded.



MPC3

Q Solution Marks | Total Comments
1(a) X y B1 all 7 x values correct (and no extra)
0 1 (PI'by 7 correct y values)
3 2
1 4 B1 5 or more correct y values, exact
11 8 1
2 1 - -
5 16 (4 4j or evaluated (in table or in
23 32 formula)
3 |64
A:lxl[ 65+ 4x 42 +2x 20 ] M1 C(_)rrect substitution of their 7 y-values into
3 2 Simpson’s rule
= or 455 or 213 Al 4 |cao
2 6
(b)(@i) | f(x)=4"+2x-8 or g(x)=8-2x-4"
f(1.2)=-03 or g¢g(12)=03 M1 temnt at evallating f(1.2) and (1.3
£(13)=07 or g(13)=-07 attempt at evaluating f(1.2) and f(1.3)
AWRT £0.3and +0.7 - alternative method
con_done f(1.2)<0,f(1.3)>0iffis 42 .53 8-2x1.2-56
defined "
4~ =6.1, 8-2x1.3=54 M1
change of sign
L 1l2<a <13 Al 2 at 1.2 LHS <RHS
(f(x) must be defined and all working at 1.3 LHS > RHS
correct)
L1l2<a <13 Al
(i) | ( x,=)1.243 B1
(%, =)1.232 B1 2 | these values only
Total 8




MPC3 (cont

Q Solution Marks | Total Comments
2a) | F(1)=21 :
(2) f(16)=1 M1 sight of 1 and 21
1<f(x)<21 Al 2 allow f(x) replaced by f, y
. _ 63
b)) | ¥=7
__63 M1 reverse x, y
4y-1 Either order
X(4y —1) = 63 or better M1 one correct step
- 1( 63
fl(x):2(7+1) OE Al 3 | condoney =
| 1( 63
= —=+1|=1
(i) 4[ < j
63 +1=4. or better M1 one correct step from their (b)(i) = 1,
X or x =1(1)
(x=) 21 Al 2 note: 21 scores 2/2
63
i fg(x)=
©@) | (fo(=) 7 BL | 1
(i) 63 _4
4x* -1
4x* —1= 63 or better M1 one correct step from their (c)(i) = 1
x* =16 OE Al eg (2x+8) (2x-8)=0,0orx==*4
x=—4ONLY Al 3
Total 11




MPC3 (cont

Q Solution Marks | Total Comments
d
3(a) (d_i= j 12x% -6 B1 1 | donotISW
(b) j 2x° -1
> 4x% —6X + 1
®3) 3 _ ;
[l 4x —6x+1)} M1 kln(4x 6x+1),k|saconstant
6 @ k :l
Al 6
=L in( 4x3° -6x3+1) o
6 correct substitution in F(3) — F(2).
1 ml condone poor use or lack of brackets
—gln(4x23—6><2+1) '
—lho-lnha ALF KIn91 =kin 21 _
6 6 only follow through on their k
=1In% or (:llngj Al 5
6 21 6 3
or if using the substitution
u=4x3-6x+1
du
=k | —= M1
J=K[3
= % Inu Al
then, either change limits to 21 and 91 m1
then A1F Alas scheme or changing back
to ‘x’, then m1 A1F Al as scheme
Total 6
4(a) | sec’O-1=... B1 correct use of sec’ @ =1+tan’é
sec? 0 +3secd—10 (=0) M1 guadratic expression in sec & with all
B terms on one side
(sece + 5)(sec0 - 2) =0 ml attempt at factors of their quadratic,
(secf+ 5)(secd £2)
or correct use of quadratic formula
secd=-5, 2 Al
(cos@ =—l, l)
52
60", 300°,101.5°, 258.5° (AWRT) B1 3 correct, ignore answers outside interval
Bl 6 all correct, no extras in interval
(b) | 4x-10"=60",101-5",258-5",300° M1 4x —-10 = any of their (60),
4x=70°,111.5", 2685, 310 ALF all their answers from (a), BUT must have
scored B1
x=17-5,27-9,67.1,77-5  (AWRT) Al 3 CAO, ignore answers outside interval
Total 9




MPC3 (cont

Q Solution Marks | Total Comments
5(a) | stretch |
SF 4 I M1A1 I+ (I1or 1)
in y-direction 11l
either order
translate El
e
[ Oj Bl 4 accept ‘e in positive x-direction’
(b) A
| M1 mod graph, in 2 connected sections, both
i in the first quadrant, touching x-axis
i Al curve touches x-axis at 1 + e (or 3.7 or
i better), and labelled (ignore scale)
e 1+e > Al 3 correct curvature, including at their 1+ e,
approx. asymptote at x = e
)i | | 4In( x-e)|=4
4In( x-e)=4 4In( x-e)=—4 M1 must see 2 equations, condone omission
or better of brackets
(x=) 2e do not ISW Al accept values of AWRT 5.42, 5.43, 5.44
(x=)e+e™or (x=)e +1 do not ISW Al 3 accept values of AWRT 3.08, 3.09
e
if MO then x = 2e with or without working
scores SC1
(i) | x=2e Bl accept values of AWRT 5.42,5.43,5.44
e<xs<e+— B2 3 | accept values of AWRT 2.72, 3.08, 3.09

if B2 not earned, then SC1for any of

1 1 1
e<X<e+—, e<X<e+—, es<X<e+—
e e e

Total

13




MPC3 (cont)

Q Solution Marks | Total Comments
6(a [ - +si +
(a) [ dx _ j( sin@ x0 )—1xcos@ quotient rule Smex-kz_ 1x Cos O
do sin® @ sin’ @
M1 wherek=0o0r1
must see the ‘0’ either in the quotient or in
Al du
eg — =0 etc
do
cosé cosd .
= - — = - — or equivalent
sin® @ sin@sin @
— _cosecH cotd Al 3 CSO, AG must see one of the previous
expressions
(b) | x=cosecd
ax = —cosecd coté B1 OE, eg dx=-cosecd cotddo
Replacing
/7((:03%2 P _1) by m, or better B1 at any stage of solution
J':j —cosecocotd do M1 all in terms of @, and including their
cosec’d ( cosec’d —1 ) attempt at dx, but condone omission of dé&
fully correct and must include dé&
Al - .
(at some stage in solution)
—cosege cotd ( 40 )
cosec”d cotd
-1
= do OEeg [-sin@(do
-[ cosecd ( ) Al 9] ( )
=cosf Al
x=2, 8=0.524 AWRT
B1 correct change of limits
x=+/2, 6=0.785 AWRT
2
or (J_r)cosez(i){ (l—izﬂ OE
X
NF
0.8660 — 0.7071 ml c's |:(0_52) - |:(0.79)
substitution into + cos & only
2 2
=0.159 Al 9
Total 12




MPC3 (cont)

Q Solution Marks | Total Comments
dy L, 1, M1 p, q colnstants
—== e 4 x"+qxe
7(2) [ x }p q Al p:—zanquZ
-3 1.2
{:e 4 (——x +2x)=0}
4
W
e 0 E1l or e * = 0impossible OE
(may be seen later)
1y 1,
[e 4 J( ax’ +bx )=0 ml ore * x(ax+b)=0
x=0,8 Al
x=0,y=0 Al
_8
x=8,y=64e” B1 7 | condone y = 8% * etc
ignore further numerical evaluation
_ 1y -1y
(b)() _[xze 4+ dx u=xt F_g
dx )
du 1, M1 where Kk is a constant
—=2x v=ke *
dx
k=-14 Al
_ 1y _1, o .
—4x%e 4 —j—4e 4" x2x(dx), or better AlF correct substitution of their terms
_1y
u=mx av_ ne °
dx
_ 1y I 1ati i i
d_u:m Ve_dne ¢ mil both differentiation and integration must
dx be correct
_ 1y _1y -1y
_[: —4x% ¢ +8( —4xe ¢ +I4e “dx j
1, 1, _1, %)
={ —4x%e 4 -32xe 4 -128e 4 } Al
(0)
ml correct substitution and attempt at
) de _ 1y _ 1y _ 1y
=-e"[64+256 |-[ -128 ] 051 ,\/?1 subtraction in ax’e * +bxe * +ce *
only) (may be in 3 stages)
_ 108 320 Al 7 | or128-320e™
e ignore further numerical evaluation
(4) 1,
(i) | v=m | 9%%¢ * (dx) M1 condone omission of brackets, limits
(0)
—9 320 . .
=9n 128_T AlF 2 9 x (their exact b(i))
Total 16
TOTAL 75






