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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.

« When examiners are in doubt regarding the application of the mark scheme to
a candidate’s response, the team leader must be consulted.

» Crossed out work should be marked UNLESS the candidate has replaced it with
an alternative response.
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EDEXCEL GCE MATHEMATICS

General Instructions for Marking

1. The total number of marks for the paper is 75.
2. 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.

3. Abbreviations

These are some of the traditional marking abbreviations that will appear in the mark
schemes and can be used if you are using the annotation facility on ePEN.

* bod - benefit of doubt

« ft - follow through

 the symbol } will be used for correct ft

e cao - correct answer only

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

e isw - ignore subsequent working

e awrt - answers which round to

e SC: special case

e o0e - or equivalent (and appropriate)

+ dep - dependent

* indep - independent

e dpdecimal places

« sf significant figures

% The answer is printed on the paper

B The second mark is dependent on gaining the first mark

4. 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.
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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+q), wherd pq| =|c|

, leading to x = ....

(ax® +bx +¢) = (mx + p)(nx +q), wherd pq| = |c and|mn| = 4] leading to x = ...

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

3. Completing the square
Solving X*+bx+c=0; (xx2)’+q+c, q#0, leadingto x = ...

Method marks for differentiation and integration:
1. Differentiation

Power of at least one term decreased by 1. (X" - ™)

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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Question Scheme Notes Markg
Number
f(x)=2x* -6x° - 7x - 4
L @) f(4) =128- 96— 28 4 ( 128- 96— 28 4= | B1
Just 44 - §¥ - [ 3- 4 0or2(64) 616) 7(4) =4 isBO
But 2(64)- 6(16)- 7(4y 4 128 128 Oor2(4y 6(4 7@4)=4-4=4isBl
There must be sufficient working to showthat f(4) = 0
[1]
) f(4)=0 = (x- 4)is a factor
M1: (2x* + kx + 1)
Uses inspection or long division or
_ ) compares coefficien@and (x — 4)
F(Q =(x=4)(2x" + 2x+ 1) (not (x + 4)) to obtain a quadratic M1A1l
factor of this form.
Al: (2x° + 2x + 1)cao
=2 4-42)0)
S0, x = 2(2) Use of correct quadratic formula for
, their 3TQ M1
(2)(X2 . X+lj =0=(2) (Xi—lj sk ] Kz 0m xo | OF COMPletes the square.
2 2 2
Allow an attempt at factorisation provided the usu# conditions are satisfied and
proceeds as far ag =
_ -2+, -4
20
_ ., —2% 72 All three roots stated somewhere in
= x=4, 4 (b). Complex roots must be at least asAl

[4]

5 marks
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3 13 !
2.(a) - B = 2
4 5 5
-1
1 1
3 13
AB = 1
4 55
0 -1
A correct method to multiply out two
3+14+40 3+ 2- 3 matrices. Can be implied by two out of fou
= ( j correct (unsimplified) elements in a M1
4+5+0 4+10-5 dimensionally correamatrix. A 2x2 matrix
with a number or a calculation at each cornper.
42 C t Al
= orrect answer
9 9
A correct answer with no working can score bothksar
[2]
3 2 5 Xk .
(b) C-= , D= , Wherek is a constant,
8 6 4 Kk
3 2 5 % 8 X+ An attempt to add C to D. Can be implied py
C+D= (8 6} +£ kj = [ 2 6 kﬁ two out of four correct (unsimplified) M1
4 1 * elements in a dimensionally correunatrix.
E does not have an inverse detE = 0.
8(6+k) - 12(X + 2 Appl!es ad — bc" to E whereE is a 2x2 M1
matrix.
States or appliedetE)= 0 where
8(6+k) - 12(k + 2 C detE)=ad -bc orad +bc onlyandEisa | M1
2X2 matrix.
Note 8(6+k) — 12(X + 2 Cor 8(6+k)=12(Xk + 2 could score both M’s
48+ & = 2Kk + 2«
24 = 1&
k=32 Al oe
[4]
6 marks
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Number
f(x) =x° + 3 -3x-7, x>0
3 4/ X
f(x) =x° + §x_% -3x-7
4
3 M1: X" - x"* on at least one term
f'(9 =2x-=>x"7-3{+0 M1A1
8 Al: Correct differentiation.
f(4) =-2.625
_ _21_ 5 A correct evaluatiof f(4) or a correct
f(4) =-2.625 g 2§ numerical expressiofor f(4).
3 This can be implied by a correct answert B1
or ##+—-3x4-7 below but in all other cases, f(4) must be
44 seen explicitly evaluateor as an
expression
317 61 Attempt to insertx = 4 into their f'(x).
f'(4) = 4.953125-—= 4— Not dependent on the first M but must beM1
64 64 what they think isf'(x).
a. = a- '—2.625" Correct application of Newton-Raphson| .
2 "4.953125" using their values.
= 4.529968454. (z %z 4%)
= 4.53 (2dp; 4.53cso0 Al cao

Note that the kind of errors that are being made indifferentiating are sometimes giving
4.53 but the final mark is cso and the final Al shad not be awarded in these cases.

Ignore any further iterations

A correct derivative followed by, = 4 -

f(4)

—~ =453 can score full marks.

f(4)

[6]

6 marks
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r*+6r-3
4.(a) ;( )
M1; An attempt to use at least one of the
standard formulae correctly in summing at
. . least 2 terms of * +6r — 3
- T2 2 - -
- 4n (n+1)° + 6.2n O+ -3 Al: Correct underlined expression. M1A1B1
B1.-3 - -3
= %nz(n+1)2 +3nN*+ -
If any marks have been lost, no further marks are gailable in part (a)
— 1 2 2 2
a Zn (n+1)° + 3 Cancels out th&n and attempts to factorise dML
1., 2 1
== + + out at least=n.
4n ((n 1) 12) 7
= %nz (n2 +2n + 13) (AG) Correct answewith no errors seen Al *
Provided the first 3 marks are scored, allow tha heo marks for correctly showing the
algebraic equivalence. E.g. showing that both
1 n?(n+1)° + 6.}n(n+1)— 3 and 1nz(n2 +2n + 13)=En4+—1n3+£)’n2
4 2 4 4 2 4
There are no marks for proof by induction but applythe scheme if hecessary.
[5]
b 30
® s =3 (Frer-g=s,-s,
r =16
= 1(30)°(3C + 230y 13 - 2( 1p( B+ 205 Useof S, - S, 0r S, — S | M1
4 4 A 0 5 0 6
NB They must be usingS, = %nz (n2 +2n+ 13) not S =n’+ -3
= 218925~ 1507
= 20385( 20385C Al cac

NB S, - S,, =218925 — 19264 = 199661 (Scores M1 A0)

[2]

7 marks
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5. N2 — -8 —
C:y"=8x = a=8%=2
(2) PQ =12 = By symmetryy, =% = | y==6 B1
[1]
(b) Yy =8x = 6 =& Substitutes theiy-coordinate intoy” = 8x. | M1
= x=¥=23
< 2 = x=% or 3 Al oe
(SoP has coordinategg, 6) ) - =
[2]
©) FocusS(2, 0) Focus has coordinaté2, 0). B1
' Seen or implied. Can score anywhere.
Correct method for finding the gradient of
the line segmer®S. If no gradient formula
is quoted and the gradient is incorrect, score
GradientPS = 6-0 {: 6 . 1_2} MO but allow this mark if there is a clear us@qq
92 5 5 _
? (2) of Yo"V, even if their coordinates are
XX
‘confused'.
y—y, = m(x-x)with
Either ‘their PSgradient’ and thei(x, , y, )
y-0=2(x-2) or y-6=2K-3); Their PS gradient must have come from
using P and S (not calculus) and they
e e e e e e e e e e mm = = mustuse their PorSas,yy). _ _ _ _ _ M1
or usesy =nmx+c with
or y=%2x+c and ‘their gradient’ in an attempt to finc
Their PS gradient must have come from
— 12 — _24.
0=% (2) Te=c¢c 5 using P and S (not calculus) and they
must use their P or S asxj, yi).
[ 12x - 5y- 24= ( 12x - 5y-24= C Al

Allow any equivalent form e.gk(12x — 5y — 24) = 0 wherd is an integer

[4]

7 marks




Summer 2012

www.mystudybro.com

Mathematics FP1

Past Paper (Mark Scheme) This resource was created and owned by Pearson Edexcel 6667
Question Scheme Notes Marks
Number
f(X) =tan(§J +X-6, —-m<Xx<rm
6. 2
@) f(1) = - 2.45369751. Attempts to evaluate both(1) and f(2)
and evaluates at least one of them M1

f(2) = 1.557407725.

correctly to awrt (or trunc.) 2 sf. Nm

Sign change (anéi(X) is continuous) therefore a root
ais betweenx =1 and x = 2.

Both values correct to awrt (or trunc.)
2 sf, sign change (or a statement whig

implies this e.g. -2.453.. < 0 < 1.5574.

and conclusion.

[2]

a-1 2-a
(b) "2.45369751..."  "1.557407725.
Correct linear interpolation method.
or It must be a correct statemarsing M1
their f(2) and f(1). Can be implied by
"2.45369751...+ "1.557407725" "2.45369751 working below.
1 a-1
If any “negative lengths” are used, score MO
a=1+ ( 12.45369751..." J 1 Correct follow through expression to
"1.557407725..% "2.45369751.," find a .Method can be implied here. | A1/
(Can be implied by awrt 1.61.)
_ 6.46480274:
4.01110523¢
=1.611726037. awrt 1.61 Al
3]
5 marks
Special Case — Use of Degrees
f(1) = —2.991273132. Attempts to evaluate both(1) and f(2)
f(2) = 0.017455064. and evaluates at least one of them | M1AO
correctly to awrt (or trunc.) 2 sf.
Correct linear interpolation method. It
a-1 _ 2-a must be a correct statemersing their M1
"2.991273132.."  "0.017455064. f(2) and f(1). Can be implied by
working below.
If any “negative lengths” are used, score MO
" " Correct follow through expression to
2.99127123...
a=1+ 1 i . impli .
["0.017455064...'—1- "2.99127123.}." find @ Method can be implied here. | A1y

(Can be implied by awrt 1.99.)

=1.994198523.

AO
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7. 1 E) —1( L)
(@) argz = - tan* (@) tan (i 2 ) Or tan™ (£ seen or M1
evaluated
Awrt +0.71 or awrt £0.86 can be taken as evidewcdHe method mark.
Or £40.89 or +49.10 if working in degrees
=-0.7137243789..= - 0.71(2d ‘ awrt -0.71 or awrt 5.57 Al
NB tan ﬁ =1.18 and ta(niJ = 2.zand both score MO
2 N
[2]
(b) z = (2 - iﬁ)(z B '\/_3) An attempt to multiply out the brackets to M1
—4 - 2i/3 - 2i/3+ 3P give four terms (or four terms implied).
=2-iJ3+ (4 - 4i3- 3) M1: An understanding t_hath': -1 and an
attempt to add and put in the form
=2-iV3 +(1- 4iV3) a+bi3 M1AL
=3-5i/3 (Note: a=3,b=-5) AL:3-5iy3
z+22=2-i/3 + (4 - 4i/3+ :% = 9- 5i/ 3scores MIMOAO (No evidence 6f —
[3]
z+7:2—i\/§+7 Substitutesz = 2 - i,/ 3 into both M1
©) z-1 2- i\/?s -1 numerator and denominator.
. Z+
Simplifies
(9-iy3) (1+i3) z-1
= X H H dMl
: - their (1+i43
(1 B .\/E) (1 * '\/5) and multiplies by ( \/_)
their (1+i,/3)
_ 9+ 9i\/3- i/3+3 Simplifies realising that a real number is
1+3 needed in the denominator and applies
: i = -1 in their numerator expression andg M1
12+ 8iy/ 3 = P
= 1 denominator expression.
= 3+2i/3 (Note: c=3,d=2) |3+2i/3 Al
[4]
d
@ w= A -3i, andarg(4— 5i+ 3/\/):—’5’
(4-5+3w= 4+ 31 - 14)
. States real part o4 - 5i+ 3w) =0
—_ + = + =
Soreal partof4-5i+3w) =0 or4+34=0 or4+31=0 M1
So,A=-4 -3 Al

[2]

Allow i(ij =t0=31+4=0M1=>/ =2 Al
31+4 3

11 marks
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Number
8. xy =c* at (ct,¢).
(@ 2 2
y:c_:czx‘l Q:—sz_zz —C_2 ﬂ:kx_2
X dx X dx
______ d_y_ | C_:o_rr(;ct_uge_oFp_roau_ct_rlﬂeT'Irhg sum of
Xy=c>=x—=+y=0 two terms, one of which is correand
dx _ M1
_____________________ hs=0 __ _ - ___
ﬂ_ﬂ_ﬂ_ %1' theirﬂx 1
dt
_ -c1
ﬂ:—czxzorxﬂ+y:00rﬂ:—c.— . -
dx dx dx t? ¢ Correct differentiation Al
or equivalent expressio
dy 1
Soom = —==-= -=
NP t?
y—% = their m, (x - ct) or
c 1 y = mx + cwith theirm, and(:t,E)in
y-—=->(x-ct) (xt?) _ t M1
t t an attempt tofind¢ '
Their mr must have come from calculus
and should be a function ot or c or both ¢
andt.
X +t’y = 2ct _
) Correct solution. AF¥
(Allow t°y + x=2ct)
(@) Candidates who derivex + t’y = 2ct, by stating that m, = - tiz with no justification
score_nomarks in (a).
[4]
(b) y=0 = x=2ct = A(2ct, 0) X = 2ct, seen or implied. B1
2ct 2 .
x=0:>y=t—(2: = B[O,TCJ. yzgor%,seenorlmphed. Bl
Applies% (their x) (theiry )= 3€
Area OAB = 36 — }( th)[ﬁj - 3¢ wherex andy are functions o€ ort or both M1
2 t (notx ory) and some attempt was made to
substitute botlkx = 0and y = 0 in the tangent
to find A andB.
Do not allow thex andy coordinates of P to be used for the dimensions tife triangle.
= 2 =36 => ¢*=18 = c= 3/ 2 c=3/2 Al

Do notallow ¢ = +3,/2

[4]

8 marks
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9. detM = 3¢ 5)- (4)(2)= - 15 8= - 2 -23 B1
(a) [1]
(b) 3 4\(2a-7 2 Using the information in the question to
Therefore,( J( j = ( j form the matrix equation. Can be implied| M1
2 - a-1 -14 by any of the correct equations below.
Either,3(2a - 7)+ 4@ - 1)= 2t or
2(2a-T7)- 5@ - 1)=-1 Any one correct equation (unsimplified) | .,
3(2a-7)+4a-1) ( 25 inside or outside matrices
orl 2(2a-7)-5a-13 ) |-14
giving a=5 a=>5 Al
[3]
1 o
(©) | Area(ORS) = %( §(4 ;= 12 (unitd) M1:2(6)(Theira -] M1A1
Al: 12cao and cs
Note A(6, 0) is sometimes misinterpreted as (0, 6)this is the wrong triangle and scores MO
e.0.1/2x6x3 =9
[2]
(d) AreaOR'S') = + 23 (12 +detM x (their part ¢ ) answe M1
276 (follow through provided area > 0)| A1/
A method not involving the determinant requires thecoordinates of R to be calculated ((18
12)) and then a correcimethod for the area e.g. (26x25 — 7x13 — 9x12 2B M1 = 276 Al
[2]
B1: Rotation, Rotates, Rotate, Rotating (not
Rotation; 90  anti-clockwise (or 270 clockwise) turn)° _
(e) about(0, 0). B1:90 anti-clockwise (or 270 clockwise) B1,B1
about (around/from etc(0, 0)
[2]
) M =BA M =BA , seen or implied. M1
01 0 1 01
= 1 ;= A= Al
O)o-ouyni-1 0 -1 0 -1 0
B 3 4 01 Applies M (theirA™) M1
= ies eir
2 -5)l-1 0 PP
-4 3
B = Al
5 2
NB some candidates state= AB and then calculatélA ™ or stateM = BA and then [4]
calculateA™M. These could score MOAO M1A1ft and M1A1MOAO respeety.
14 marks
Special case
) M =AB M =AB , seen or implied. MO
a 01
= A0
-1 0
s=[ O Y3 42 " Applies (their A™ M1ALft
= = ies (their
-1 0)\2 -5 (-3 -4 pplies ( M
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10. f(n) =2>"' + 3 'is divisible by 5.
fl)=2"+3 =5, Shows thaff (1) = 5. B1
Assume that fon =k,
f(k) =2%** + 3* ' is divisible by 5 fork 0 ¢ .
M1: Attemptsf(k +1) — f (k).
_ — ~2(k+1)-1 2k+1)- 1 _ x-1 -1
f(k+1) - (k) =2 +3 (2 +3 ) Al: Correct expression fork@ 1) M1A1
(Can be unsimplified)
- 22k+1 + 32k+1 _ 22(—1_ 32(—]
- 22k—1+ 2 + 32(—1+ 2 _ 22(—1_ 32— 1
_ k-1 C1) ko1 k1 Achieves an expression
_4(22 )+9(3z< ) z 3 in 2%°! and3* 1 M1
=3(2* 1) + g(F )
=3(271) + Y F7) + {37
— k-1
= 3f(k) + 5(F?)
— k-1
Of(k+1) =4f(k) + 5(32 ) or Where fk + 1) is correct and is Al

AP+ P+ 5( 31-1) clearly a multiple of 5.

If the result is true for n =k, then it is now true Correct conclusioat the end.at

for n=k+1. As the result has shown to be true | least as given, and all previous mark&1 cso

for n=1,then the result is true for alln. scored.

[6]

6 marks

All methods should complete to  + 1) = ... where f(k +1) is clearly shown to beidsible
by 5 to enable the final 2 marks to be available.

Note that there are many different ways of provinghis result by induction.
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Appendix
» dM1 denotes a method mark which is dependent upmaward of the previous method mark.
» ddM1 denotes a method mark which is dependent ti@award of the previous two method marks.
» depM1L] denotes a method mark which is dependent upoavtiaed of M1L.
« ft denotes “follow through”
» cao denotes “correct answer only”
» aef denotes “any equivalent form”
Other Possible Solutions
Question Scheme Notes Marks
Number
Aliter n
4.(a) Z:(r3 + 6r - 3)
Way 2 r=1
An attempt to use at least one of lhﬁl
1 1 standard formulae correctly.
= an(n +1)° + 6.En h+1- Correct underlined expressionAl
-3 -5 -3n |B1
If any marks have been lost, no further marks are wailable in part (a).
= %n(n(n +1) + 1201+ 1)- 12) .
1 Attempts to factorise out at leastn from a
= Zn(n(n+1)? + 120 + 12- 12) _ 4 dm1
4 correctexpression and cancels the constant
1 ) inside the brackets.
= ~n(n(n+17 + 1)
4
1 2 2
= Zn (n +2n+ 13) (AG) Correct answef A1 *
[5]
5 marks
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f@-f@
piter | Y T@=—5—77(x-2)
6.(b) £(2)-f () Correct straight line method. It must be a
Way2 |ory-f@Q)=——"—"">(x-1) correct statementsing their f(2) and f(1). | M1
. 2-1 Can be implied by working below.
ory= (22)_1 (1)x+c withanattempt to find c
NB ‘m’ = 4.011105235
IS ¢)
y=t=a= f(1)-f(2) Correct follow through expression to firl
f) .Method can be implied here. INWA
oog=——~ (Can be implied by awrt 1.61.)
fO-1(2)
=1.611726037. awrt 1.61 Al
3]
Question Scheme Notes Marks
Number
Aliter | 74 22 = 7(1+ 2)
7. (b)
way2 | = (2-iy3)(1+(2-iJ3))
_ , An attempt to multiply out the brackets to
= (2 - '\/?5)(3_ '\/_3) give four terms (or four terms implied). M1
=6 - 2iv/3- 3iV3+ 3¢
M1: An understanding that# -1 and an
=6 - 2iv/3- 3iV3- 3 J M1

attempt to put in the forma + bi/3

=3-5i/3 (Note: a=3,b=-5)

3-5i/3

Al

[3]
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Question Scheme Notes Marks
Number
Alit M- (Za— 7} ( 25)
1er . —
Way 2 Therefore |2 222~ T _( 2
eretore, 2 - a-1] |-14 Using the information in the
question to form the matrix 1
1 equation. Can be implied by any OM
o [2277)(3 A [ 2 the correct equations below.
a-1 2 - -14
2a-7) 1 (-5 -4\ 25 _ 1 (-125 5
a-1 (-23)\-2 3\ -14) (-23) - 50- 42
Either,(2a-7)=3 or (a-1)=4 Any one correct equation.Al
giving a=>5 a=5 Al

[3]
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Question Scheme Notes Marks
Number
116 3 0
Area ORS:E0 40
Aliter Correct calculation M1
9. () :%|(6x4—3x 0+ 0~ O+ O- ()
Way 2 _
Determinant | ~ 12 Al
(2]
Question Scheme Notes Marks
Number
118 25 0 1
AreaORS=21o —14 0 1
Aliter Correct calculation M1
9.(d) =%|(18><—14— 12« 25 6- G & )
Way 2 _
Determinant =276 ALY
(2]
Question Scheme Notes Marks
Number
Aliter M =BA M =BA , seen or implied. M1
9. (f) _
w2 (3 4_(a b)f0 - HEEE P
2 -5/ lc d)l1 o 2 -5 (¢ dil 0
with constants to be found.
3 4 (b -a
3 4)_(b -a (2 5] = thelr[d )withat ML
2 -5 d -c ¢
least two elements correct on RHS.
) -4 3
Correct matrix foB of
B 5 2 Al

ora=-4,b=3,c=5,d=2

[4]
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f(n) =2°"" + 3* ' is divisible by 5.
Aliter
10.
Way 2
f1)=2+3 =5 Shows thaff (1) = 5. B1
Assume that fon =k,
f(k) = 2" + 3* ' is divisible by 5 for
kO¢™.
M1: Attemptsf(k +1).
f(k+1) = 2200t 4 g2ons Al: Correct expression forki@ 1) M1A1
(Can be unsimplified)
- 22k+l + 32(+l
= 4(22k_1) + 9( 3&_1) Achieves an expression 2f* "*and3* " | M1
fk+1)=4(2 " + F) + o 1)
— k-1
or f(k+1) = 4f (k) + 5(32 ) Where fk + 1) is correct and is clearly a Al
orf(k +1) = 9f (k) - 5( 22k-1) multiple of 5.
orf(k+1) = 9( 2" + F) - f 21
If the result is true for n=k, then it is now
true for n=k+1. As the result has shown tg Correct conclusioat the end at leastas | Al cso

be true for n=1,then the result is true for
all n.

given, and all previous marks scored.

[6]
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Question Scheme Notes Marks
Number
Aliter f(n) =2*"' + 3 *is divisible by 5.
10.
Way 3
f(1)=2"+3 =5, Shows thaff (1) = 5. B1
Assume that fon=k,
f(k) = 2% + 3* ' is divisible by 5 fork O ¢ *.
M1: Attemptsf(k +1) + f(K).
f(k+1) +f(k) = 22670714+ 32707 14 23724 3877 AL: Correct expression forke 1) | M1A1
(Can be unsimplified)
- 22k+1 + 32k+1+ 22(—1+ 31(—]
- 22k—1+2 + 32(—1+ 2+ 22(—1+ 32—1
_ k-1 o1 1 1 Achieves an expression
_4(22 )+2 +9(32k )+3?& in 22-% and 3! M1
=5(2*) + 10 )
=5(277) + o(37) +  37)
=5f (k) + 5(3*)
— k-1
Of(k+1) = 4f (k) + 5(32 ) or Where fk + 1) is correct and is Al
4(22k—1 + 32k—1) + 5( 33(-1) clearly a multiple of 5.
If the result is true for n=k, then it is now true Correct conclusioat the end at
for n=k+1. As the result has shown to be true least as given, and all previous mark&1 cso

for n=1,then the result is true for all n.

scored.

[6]

6 marks
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Question Scheme Notes Marks
Number
Aliter f(n) =2*' + 3" 'is divisible by 5.
10.
Way 4 fQ)=2"+3 =5, Shows thaff (1) =5. | B1

Assume that fon =k,
f(k) =2%* + 3* ' is divisible by 5 fork O ¢ *.

f(k+1) =f(k +1) +F(K) ~f(K)

f(k‘l‘l) - 22(k+1)—1 + 32(k+1)— 1 + 22(—1+ 32— 1_ (22— 1+ 3I2— 1}

M1: Attempts
f(k+1) + f(K) —f(K)

Al: Correct expressionM1Al

for f(k + 1)
(Can be unsimplified)
Achieves an
= 4(22“‘1) + 9( 32“‘1) + Xy 3"‘1—( 21y 32") expression M1
in 2% and 31
= 5(2 1) +10( F1) (214 3
=5( (22k—1) + 2( 3'zk—1)) _( k-1, 32<—1)
Where fk+ 1) is
_ k-1 -1\) _ -1 -1\) _ -1 -1-| correct and is clearly a Al
_5( (22 ) * 2(3Zk )) f)or 5((? ) * 2( 3 )) (@ 37 multiple of 5.
If the result is true for n=k, then itis now true for n=k+1. As | Correct conclusiomt
the result has shown to be true fom =1, then the resuis true for | the end atleastas | Al
I given, and all previous cso
altn. marks scored.
(6]
6

marks
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