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General Marking Guidance

. All candidates must receive the same treatment. Examiners must mark the
first candidate in exactly the same way as they mark the last.

° Mark schemes should be applied positively. Candidates must be rewarded for
what they have shown they can do rather than penalised for omissions.

° Examiners should mark according to the mark scheme not according to their
perception of where the grade boundaries may lie.

. There is no ceiling on achievement. All marks on the mark scheme should be
used appropriately.

. All the marks on the mark scheme are designed to be awarded. Examiners
should always award full marks if deserved, i.e. if the answer matches the
mark scheme. Examiners should also be prepared to award zero marks if the
candidate’s response is not worthy of credit according to the mark scheme.

. Where some judgement is required, mark schemes will provide the principles
by which marks will be awarded and exemplification may be limited.

. Crossed out work should be marked UNLESS the candidate has replaced it with
an alternative response.
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These

EDEXCEL GCE MATHEMATICS

General Instructions for Marking

. The total number of marks for the paper is 75.

. The Edexcel Mathematics mark schemes use the following types of marks:

M marks: method marks are awarded for ‘knowing a method and attempting to apply it’,
unless otherwise indicated.

A marks: accuracy marks can only be awarded if the relevant method (M) marks have
been earned.

B marks are unconditional accuracy marks (independent of M marks)

Marks should not be subdivided.

Abbreviations
are some of the traditional marking abbreviations that will appear in the mark schemes:

bod — benefit of doubt

ft — follow through

the symbol \f will be used for correct ft

cao — correct answer only

cso - correct solution only. There must be no errors in this part of the question to
obtain this mark

isw — ignore subsequent working

awrt — answers which round to

SC: special case

oe — or equivalent (and appropriate)

dep — dependent

indep — independent

dp decimal places

sf significant figures

%k The answer is printed on the paper

E The second mark is dependent on gaining the first mark

All A marks are ‘correct answer only’ (cao.), unless shown, for example, as Al ft to
indicate that previous wrong working is to be followed through. After a misread however,
the subsequent A marks affected are treated as A ft, but manifestly absurd answers
should never be awarded A marks.

. For misreading which does not alter the character of a question or materially simplify it,

deduct two from any A or B marks gained, in that part of the question affected.

If a candidate makes more than one attempt at any question:
o If all but one attempt is crossed out, mark the attempt which is NOT crossed out.
o If either all attempts are crossed out or none are crossed out, mark all the
attempts and score the highest single attempt.

Ignore wrong working or incorrect statements following a correct answer.

In some instances, the mark distributions (e.g. M1, B1 and Al) printed on the candidate’s
response may differ from the final mark scheme
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General Principles for Pure Mathematics Marking
(But note that specific mark schemes may sometimes override these general principles).

Method mark for solving 3 term quadratic:
1. Factorisation

(x* +bx+c) = (x+ p)(x+0), where |pg| =|c|, leading to x =
(ax? +bx+c) = (mx+ p)(nx+q), where |pg|=|c| and |mn|=|a], leading to x =

2. Formula
Attempt to use correct formula (with values for a, b and c).

3. Completing the square

2
Solving x> +bx+¢=0: (xig] +g+c, q=0, leadingtox=...

Method marks for differentiation and integration:
1. Differentiation

Power of at least one term decreased by 1. (X" = Xn_l)

2. Integration
Power of at least one term increased by 1. (X" = x"™)

Use of a formula

Where a method involves using a formula that has been learnt, the advice given in recent
examiners’ reports is that the formula should be quoted first.

Normal marking procedure is as follows:

Method mark for quoting a correct formula and attempting to use it, even if there are mistakes
in the substitution of values.

Where the formula is not quoted, the method mark can be gained by implication from correct
working with values, but may be lost if there is any mistake in the working.

Exact answers

Examiners’ reports have emphasised that where, for example, an exact answer is asked for, or
working with surds is clearly required, marks will normally be lost if the candidate resorts to
using rounded decimals.

Answers without working

The rubric says that these may not gain full credit. Individual mark schemes will give details of
what happens in particular cases. General policy is that if it could be done “in your head”,
detailed working would not be required.
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1. Zz=8+3i, w=-2i
@) z-w{=(8+3i)-(-2i)} = 8+5i 8+5i | BL
[1]
. . . Either the real or imaginary part is correct. | M1
(b) zw {=(8+ 3i)(- 2i)} = 6 - 16i 6-16i | AL
[2]
3
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2k +1 kK
2. A= , B=A+3l
-3 -5
For applying A + 3I.
_ 2k +1 k 1 0 Can be implied by three out of four
()@ |B=A+3l= [ 3 —5} 3(0 J correct elements in candidate’s final | M1
answer. Solution must come from
addition.
2k +4 kK
= Correct answer. | Al
-3 -2
[2]
(b) | Bissingular = detB =0.
_2(2k+4) — (~3k) =0 Applies "ad - bc"to B and equates M1
to0
-4k-8+3k =0
k=-8 k=-8 | Alcao
[2]
2
(i) C= —3,D=(2 -1 5),E=CD
4
2 4 -2 10 Candidate writes down a 3x 3 matrix. | M1
E=|-3 (2 -1 5)= -6 3 -15
4 8 -4 20 Correct answer. | Al

[2]
6
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1. .3
3. f(X)ZEX -X"+x-3
@ f(2) =-1 Either any one of f(2) = -1 or M1
f(2.5) = 3.40625 f(2.5) = awrt 3.4
Sign change (and f(x) is continuous) therefore a both values correct, sign change and AL
root o exists between x =2 and x=2.5 conclusion
[2]
(b) f(2.25) = 0.673828125 {:%} {: 2< a < 2.25} f(2.25) =awrt 0.7 | B1
Attempt to findf(2.125) | M1
f(2.125) = -0.2752685547... f(2.125) = awrt —0.3 with
= 2125< a <225 2125< a <225 0r 2125< <225 | A1
or [2.125, 2.25] or (2.125, 2.25).
[3]
At least two of the four terms M1
(c) f'(x) =2x*=3x*+1{+ 0} differentiated correctly.
Correct derivative. | Al
f (-1.5) =1.40625 (= 1;-2) f(-15)=awrt1.4l | B1
{f’(—1.5) = —12.5}
5 15- "1 40625" Correct application of N_ewt;)hn-_Rap:]son "
2 : ERTY-I using their values.
_ __q3 -1.3875 seen as answer to first iteration,
= ~13875 ( 180) award M1A1B1M1
= —1.39 (2dp) -1.39 | Al cao
[5]

10
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4. f(x)=(4x* +9)(x* —=2x+5)=0
An attempt to
solve
s 3 (4x* +9)=0 | M1
(@) (4x*+9)=0= x=—,-— which
2 2 involves i.
ﬂ y g Al
2 2
2+ 4 -4@Q)(5
(X2 —2x+5)=0= x=—--Y DG) Solvesthe |\
2(1) 3TQ
2+ -
o 16
2
=>x=1+2i 1+2i | A1
[4]
(b) Any two of
their roots
plotted
y correctly on a
° single | B1ft
diagram,
which have
been found in
> part (a).
) X Both sets of
their roots
b plotted
correctly on a
* single diagram | Bt
with
symmetry
about y =0.
[2]
6
Method mark for solving 3 term quadratic:
1. Factorisation
(x* +bx+c) = (x+ p)(x+0), where |pg| =|c|, leading to x =
(ax? +bx +c) = (mx+ p)(nx+q), where |pg|=|c| and |mn|=|a], leading to x =
2. Formula
Attempt to use correct formula (with values for a, b and c).
3. Completing the square
2
Solving x* +bx+¢=0: [xigj +g+c, =0, leadingtox=...
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Ignore part labels and mark part (a) and part (b) together
5. H:x=3t,y:% L:6y=4x-15
An attempt to substitute
B 3. M1 Al
@ Hol = 6(%j:4(3t)—15 x =3t and y = Zinto L
Correct equation in t.
= 18=12t> 15t = 12t* -15t-18=0
M2 _Bt_G=0 * Corre_ct solutlo_n only, mvol_vmg at least A1 cso
one intermediate step to given answer.
[3]
(b) (t—2)(4t +3){=0} A valid attempt at solving the quadratic. | M1
=>t=2-3 Botht=2andt=-2 | A1
When t =2, An attempt to use one of their t-values | .,
3 3 to find one of either x or y.
Xx=3(2)=6,y=— =|6,—-
2 2 One set of coordinates correct Al
Whent = -3 , or both x-values are correct.
4
X = 3(_ Ej = _2, y = 3 _ -4 = [__, _4} Both sets of values correct. | Al
47 ()
[5]
8
(b) Alt Method: An attempt to eliminate either x or y from xy =9 and 6y = 4x —15

1% M1: A full method to obtain a quadratic equation in either x or y.
1% Al: For either 4x> —15x —54=0 or 6y® +15y —36 =0 or equivalent.

2" M1: A valid attempt at solving the quadratic.
3 4

2" Al: For either x = 6, _9 y =
4 2

3" A1: Both (6, §j and (—9, —4)
2 4
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0 1 2 3
6 A= , B=
(—1 Oj (1 4J
0 1y2 3
P=AB {= P = AB, seen or implied.
o (202 1) i
1 4
P =( J Correct answer. | Al
-2 -3
[2]
(b) detP =1(-3) — (4)(-2) {= -3+8 = 5} Applies "ad —bc". | M1
L dependent on previous M | dM1
24 their detP’
Area(T) = — (units)
S 24
= or 4.8 | Alft
[3]
© QP=1 = QPP'1 =IP* = Q= pt
0= pi- 1(-3 -4 Q= P stated or an attempt to find P*. | M1
5( 2 1 Correct ft inverse matrix. | Alft
[2]
7

Using BA, area is the same in (b) and inverse is % ( 3j in (c) and could gain ft marks.
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7 y?=4ax, at P(atz, 2at).
(a) 1 . dy -1
dx X
dy
or (implicitly) 2y % = 4a orky_=¢ | m1
dx "
their 2
or (chain rule) W et —
dx 2at their &
When x = at?, dy _ \/52 ﬁt 1
X a
al Y 1l
ﬂ _ 4a 1 dx t
dx 2(2at) t
Applies y - 2at = their m; (x - at’)
T: y-2at =5(x—at2) - - M1
-y t Their mr must be a function of t from
calculus.
T: ty — 2at®> = x — at?
T: ty = x + at? Correct solution. | Al cso *
[4]
2
() AtQ, x=0 :y:%:at: Q(0, at) y=at or Q(0,at) |B1
[1]
(© | S(a0)
at — 2at —at 1 A correct method for finding either m(P
m(PQ) = e g either (PQ) M1
0-at —at t or m(SQ) for their Q or S.
1
msQy=2=0 _a _ m(PQ) = = andm(sQ) = -t | A1
0-a —a
m(PQ)x m(SQ) = % x—t=-1 = PQ 1 SQ Showsm(PQ)xM(SQ)=—1 1 ;5

and conclusion.

[3]
8
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8. (a) Zn: r(2r-1) =%n(n+1)(4n—1)
r=1
1
n=1; LHS= Zr(Zr—l) -1
1)@ =1
RHS = : () =1 | seen | BL
As LHS = RHS, the summation formula is true for n = 1.
Assume that the summation formula is true for n = k.
. 1
ie. r(2r-1 = =k(k +1)(4k —-1).
Z (2r 1) = Sk(k+1)(4k-1)
With n = k+1 terms the summation formula becomes:
S 1 S = S + U With
Zr(Zr—l) = Zk(k+1)(4k —1) + (k +)(2(k +1) 1) ] M1
— 6 S, = Sk(k+)(4k -1,
1
= gk(k +1)(4k -1) + (k +1)(2k +1)
1 . 1
= E(k +1)(k (4k 1) + 6(2k +1)) Factorise by E(k +1) | dm1
2
- L +1)(4K% + 11K + 6) (4K? + 11k + 6) or
6 equival | Al
quivalent quadratic
seen
1
= E(k + D (k + 2)(4k + 3)
1 Correct completion to
= E(k +Dk +1+1)(4k +1) -1 S, . in terms of k +1 .
dependent on both
Ms.
If the summation formula is true for n = k, then it is shown to be Conclusion with all 4
true for n = k+1. As the result is true for n = 1, it is now also underlined elements
_— that can be seen | Al cso

true forall n andn € 7" by mathematical induction.

anywhere in the
solution

[6]
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3n
8.(0) | D, r@r-9=s, -5,
r=n+1
1 1 Useof S, — S, orS,, —S,,, withthe M1
= E.Sn(Bn +1)(A2n-1) - g”(n +1)(4n-1) result from (a) used at least once.
Correct un-simplified expression. | Al
= %n{3(3n +1)(12n-1) — (n+1)(4n-1)}
1 Factorises outln orln and an attempt to
- En{3(36n2 +9n-1) - (4n® + 3n -1)} 6" %3 PO ama
open up the brackets.
= ln{108n2 +27n -3 - 4n” - 3n +1}
6
= 1n{1o4n2 +24n -2
6
1 2 1 2
= =n(52n° +12n -1) = =n(52n° +12n-1) | Al
3 3
{a=52,b=12, c=-1} [4]

10
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9. w = 10 — 5i
@ | W= {10 + (-5)" | =125 or 545 or 11.1803.. V125 or 55 orawrt 11.2 | B1
[1]
(b) argw=—tan™ () Use oftan”™ or tan | M1
=-0.463647609... = —0.46 (2 dp) awrt -0.46 or awrt 5.82 | A1 oe
[2]
2+1D)(z+3i))=w
7 4+3i= 05 Simplifies to give * = complex no. | o,
© 2+1) 2+1)
z+3i=(12‘§')x(§_!) o their 2-0) | w1
@2+i)  (2-1) Multiplies by ————~
their (2 —1)
Simplifies realising that a real number is
. 20-10i-10i-5 needed on the denominator and applies
z2+3i = - . . M1
1+4 i° = —1 on their numerator expression
and denominator expression.
. 15— 20i
Z2+31 = ——
5
Z+3i = 3-4i
2= 3-7i (Note: a=3,b=-7.) z=3-7i | Al
[4]
arg(A +9i+w) = %
(d) A+9i+w = A+9i+10-5 = (1+10) + 4i
Combines real and imaginary parts and
uts “Real part = Imaginary part”
arg(A+9i+w) = = = A+10=4 P /1+1op Jinary P M1
4 i.e. =1or =1 oe.
4 A+10
So, A=-6 -6 | A1
[2]
9
Alt 1: Scheme as above:
© (2+0)2+6i+3i2=10-5 = (2+i)z =13 —11i
Bl for 7 — 13—1_1|; ML for 7 — (13—1_1|) y (2 - !); ML for 7 — 26 —13i— 221 - 11
2+ (2+1) (2-1) 4+1
Alfor z= 3-7i
(© Alt2: Let z=a+ib gives(2+i)(a+ib+3i)=10-5i for B1

Equating real and imaginary parts to form two equations both involving a and b for M1
Solves simultaneous equations as far as a= or b= for M1
a=3, b=-7 or z= 3-7ifor Al
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24
10. Z(P — 4r)
r=1
1 1 An attempt to use at least one of the
(i) = Z24°(24 +1)* - 4.224(24 +1) standard formulae correctly and | M1
4 2 substitute 24.
{= 90000 1200}
= 88800 88800 | Al cao
[2]
(ii) (r"-2r+2n+1)
2,
An attempt to use at least one of the
M1
1 1 standard formulae correctly.
=>nin+)@2n+1) - 2.=n(n+1) +2n(n+1) + (n+1) Correct underlined expression. | Al
6 2 2n - 2n(n+1) | B1
1->(n+1) |B1
1 An attempt to factorise out
== 2 - 1
6(n+1){2n +n - 6n +12n + 6| 1(n+1) or L | ML
6 6
1
==(n+Di2n* +7n+6
S+ }
_ %(n L 1)(n + 2)(2n + 3) Correct answer. Al

(Note: a=2,b=2,¢c=3))

[6]
8




Summer 2013R www.mystudybro.com Mathematics FP1
Past Paper (Mark Scheme) This resource was created and owned by Pearson Edexcel 6667

Further copies of this publication are available from

Edexcel Publications, Adamsway, Mansfield, Notts, NG18 4FN Of UOI
EEEEEEEEER

Telephone 01623 467467

Fax 01623 450481

Email publication.orders@edexcel.com

Order Code UA035968 Summer 2013

Llywodraeth Cynulliad Cymru
i i . i . . Welsh Assembly Government
For more information on Edexcel qualifications, please visit our website

www.edexcel.com

// -
e
Pearson Education Limited. Registered company number 872828

with its registered office at Edinburgh Gate, Harlow, Essex CM20 2JE Rewarding Learning



