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Key to mark scheme and abbreviations used in marking

M mark is for method
m or 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
Jor ft or F 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 FIW from incorrect work
AG answer given BOD given benefit of doubt
SC special case WR work replaced by candidate
OE OE FB formulae book
A2,1 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
PI possibly implied sf significant figure(s)
SCA substantially correct approach dp decimal place(s)

Application of Mark Scheme

No method shown:
Correct answer without working
Incorrect answer without working

More than one method / choice of solution:
2 or more complete attempts, neither/none crossed out

1 complete and 1 partial attempt, neither crossed out
Crossed out work

Alternative solution using a correct or partially correct method

mark as in scheme
zero marks unless specified otherwise

mark both/all fully and award the mean
mark rounded down
award credit for the complete solution only

do not mark unless it has not been replaced

award method and accuracy marks as
appropriate
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MFP4
Q Solution Marks | Totals Comments
1| Eg 1)+ = 5x+8 =15 M1 Eliminating first variable
and 3): 8x+6y=7
E.g. 40x + 64y =120 dM1 Solving 2 X 2 system
40x + 30y = 35
x=-1, y= 2l Al Ft
2
z= 3% Al 4 All 3 correct
Alt. I (Cramer’s Rule)
2 7 -3 5 7 3
A=|3 1 3|,A=|101 3],
8 6 0 7 6 0
2 5 3 2 7 5
Ay=13 10 3|and A,=|3 1 10
8 7 0 8§ 6 7
102, - 102,255 and 357 respectively Bl Any one correct
A A, A .
xX=—,y=——, z=— Ml At least one attempted numerically
A A A
| 1
x=-1, y=25, z=35 AlA1 4 Any 2 correct ft; all 3 correct
Alt. Il (Inverse matrix method)
-18 —-18 24 . . ..
. 1 M1 MO here if no inverse matrix is
102 given
10 44 -19
X 5 -1
Ml
z 7 3.5 4
4
2(a)
X 3-2A
Bl
Useof r=|y|=| 14+6A
z —1+3A
Ml
, -3 y—-1 z+1 Al 3
Equating for \: 2—> = =
quating J 2 6 3
®) | 2216 +3 =7 Bl
-2 6 3
d.c.’s are 7,7and7 BI 2 Ft
Total 5




MFP4 - AQA GCE Mark Scheme, 2005 June series

MFP4 (cont)

Q Solution Marks | Totals Comments
3@ |DetM=-15+12+0-(-12+0-30) Ml
=39 Al 2
V(S)) =12 x 39 = 468 cm’ M1 Al 2 | Ft
(b)()
1 2
V(S,) = 12 x 39 X (—) ~52 cm’® MIAL | 2 |Ft
.. 3
(i)
6
4(a) | A: Reflectionin y =z Ml Al
B: Reflectionin y =0 (x—z plane) M1 Al 4
1 0 O
(b)() AB=l0 0 1 Bl > 5 entries correct
0 -1 0 Bl 2 All correct
About the x-axis; through 90° B1 Bl 2 + /—; or 270° or in radians
(i)
8
- -
5() | AB=2i+3j+7k, AC= 4i—j+k B1 BI 2 Give one B1 if both —,. correct
i j k
(b) n=1{2 3 7|=10i+26j- 14k M1 Al Ft (a)’s answers
4 -1 1
B 10 divided throughout b
B B M1 Or divided throughout by 2 (etc.)
d=|—-2|e| 26 =14 (eg) Al 4 Ftn
—4] |-14
© | 0/ cos g _scalarproduct Mi 5i+j+k and 5i+13j- 7k
product of moduli ftn
Num'. =25+ 13-7=31 B1 Ft correct unsimplified
Denom'. = /27 .4/243 =81 B1 Ft both correct, unsimplified surds
0=225° Al 4 CAO
Total 10
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MFP4 (cont)

Q Solution Marks | Total Comments
6(a)(i) | bxa isperp". to bothaand b Bl
Sc. prod. of two perp'. vectors, Bl ) Allow full co-planarity or zero volume
a and (b x a), is zero arguments
(ii) [ae(bx(cta))=ae[bxc+bxa]
=ae(bxc)+tae(bxa) M1 Both brackets expanded
=ae(bXc) Al 2 Use of (i)’s result
3 4 1 Or longer alt. method; e.g. via
OO | perxsy=|2 5 2|=152
M1 Al 2 rxs=11i+20j+ 39k
7 2 3
(ii) | p, r, s lin. indt. since p ® (rxs)#0 Bl 1
(iii) | V=152 B1 1 ft (1)’s answer
@iv) [ t=s+p =
pe(rxt)y=pe(rx[s+p])
=pe(rxs)+ pe(rxp) M1 Must expand, or identify with (a)
=pe(rxs)
since p e (rxp)=0 from (a) Al 2
10
7(a) 64 -72 M1 Attempt at det.
=67.84-51.84=16 Al )
-7.2 10.6
(b) | Inv.pts. gb. x"'=x,y"=y Bl
Subst®. in eqns. 6.4x — 7.2y =x M2
—-72x+10.6y=y Al
y= %x Al 5
Alt. 1
Char. Eqn. is A>— 174+ 16=0 M1 Al
A=1lorl6 Al
A=1forloips= 54x-72y=0 MLAL | (5 |, y= %x
ignore A =16 work
Alt. 1T
y=mx al.o.ip.s
64 -72| x| | 64x—72mx
~72 106 | mx| |-72x+10.6mx Bl
—7.2x + 10.6mx = m(6.4x — 7.2mx) also M1
= 72m* +42m-72=0 Al
= @m-3)3m+4)=0
:>y=%x 0ry=—%x Al
Checking which one works Bl (5
Total 7




MFP4 - AQA GCE Mark Scheme, 2005 June series

MFP4 (cont)

Q Solution Marks | Total Comments
8(a) a+b+c a+b+c a+b+c
A= | b+c c+a a+b ML Al By R/=Ri+ R,
b-c c—a a->b
1 1 1
=(a@+b+c)|b+c c+a a+b Al Factoring out correctly
b—c c—a a-b
at+b+c b c
or [2(a+b+c) c+a a+b By C/=Ci+ G+ G
0 c—a a-b Etc.
| c
=(a+b+c) |2 c+a a+b
0 c—a a-b
Method for obtaining remaining factor Ml
A=2(a+b+c)a*+b+c*—ab—bc— Al 5 2 can be anywhere
ca)
(b) | Noting a=a, b=3, c=1 B1
Setting A=0 M1
ie. 0=2(a+4)a"~4a+7) = a=—4 Al
Showing (a — 2)* + 3 # 0 so only one value M1 Ignore incorrect quadratic factors until
ofa Al here
5 CSO
Alt.
a 3 1
4 1+a a+3|=2d—18a+56 Bl
2 1l—-a a-3
Equating to zero + solving attempt Ml
2a+4)a® —4a+T)=0 = a=—4 Al
(a—2)*+3>0 = no other real solutions. | M1 Al (5) | Ordiscriminant <0
Total 10
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MFP4 (cont)

Q Solution Marks | Total Comments
e F 7}H { ° } xH hen k=5, | M1 Al Mg
= = when k=35, X given evec.
4 k|1 44k 1 Al Ft
A=9 3
(b) | Char. Eqn.is A —=7A—18=0 MI Al
A=9)(A+2)=0 and 2™ eval. is — 2 Al
Or detM=A A, = —18=9, Or viatrace M= A, + A,
= 7\Q =-2
Subst®. A=-2 = 4x+7y=0 Ml
7 Al 5
= evec.
(© -2 0 7 1
D= 0 9l U=\ 41 B1 Bl 2 Ft (alternatives possible)
@/ . M -
U = 1la 7 B1 1 Ft non-trivial U’s
(e) MZn —
2n
7 1[¢2 o ] 1 -1 Bl ForD
-4 1 0o (9)” 1114 7
| 7x4" 81" |1 -1
4 g1 | 1114 7
or
{ 7 1} I { oo 11\\411 CAO tf
= any correct form
—4 1] 1] 4x81" 7x81"
-1 " "
Thus a 11{7><4 +4x81"} Al 4 |ie p=1,q=4
In its original form, the question asked for
the following conclusion to be made:
Since « is an integer, and hef (4, 11) =1,
7x4" "' +81" is a multiple of 11
Total 15
Total 75




