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Mark schemes are prepared by the Lead Assessment Writer and considered, together with the relevant
questions, by a panel of subject teachers. This mark scheme includes any amendments made at the
standardisation events which all associates participate in and is the scheme which was used by them in
this examination. The standardisation process ensures that the mark scheme covers the students’
responses to questions and that every associate understands and applies it in the same correct way.
As preparation for standardisation each associate analyses a number of students’ scripts. Alternative
answers not already covered by the mark scheme are discussed and legislated for. If, after the
standardisation process, associates encounter unusual answers which have not been raised they are
required to refer these to the Lead Examiner.

It must be stressed that a mark scheme is a working document, in many cases further developed and
expanded on the basis of students’ reactions to a particular paper. Assumptions about future mark
schemes on the basis of one year’'s document should be avoided; whilst the guiding principles of
assessment remain constant, details will change, depending on the content of a particular examination
paper.

Further copies of this mark scheme are available from www.oxfordaga.com
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OxfordAQA retains the copyright on all its publications. However, registered schools/colleges for OxfordAQA are permitted to copy material from this booklet for
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acknowledged to a third party even for internal use within the centre.
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Key to mark scheme abbreviations

M Mark is for method
m 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 Follow through from previous incorrect result
CAO Correct answer only
CSO Correct solution only
AWFW Anything which falls within
AWRT Anything which rounds to
ACF Any correct form
AG Answer given
SC Special case
oe Or equivalent
A2,1 2 or 1 (or 0) accuracy marks
-x EE Deduct x marks for each error
NMS No method shown
PI Possibly implied
SCA Substantially correct approach
sf Significant figure(s)
dp Decimal place(s)

ISW Ignore subsequent working




MARK SCHEME — INTERNATIONAL A-LEVEL FURTHER MATHEMATICS - FM05 — JANUARY 2026

Answer Marks Comments
4c0s60° = vcos @
veosf =2 M1 Equations for motion parallel and
1 Ao perpendicular to the wall
§x4sm60 =vysiné M1A1 | A4 Both correct
. 2 \/§ Pl by correct expression for tané
vsing = ——
3
tan6’=$:§ M1 Uses tan to find an angle
6 =30 A1 CAO
4
Question 1 Total 4
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Q Answer Marks Comments
5
x(5—x i i
2(a) Work Done = ( )dx M1 A1 | M1 Sets up an integral to find the
., 4 work done
A1 Correct integral with correct limits
2 3P
Work Done = SL—X—
8 12
0 A1 Correct value oe eg 5—
24
_125 [J]
24
3
Q Answer Marks Comments
2(b) Uses change in KE equals work done
ft their work done from part (a).
125 3 , 3 Condone sign errors
—_— Yy ——X 4 M1 . .
24 2 2 Pl by expression for v with no more
than one error eg
6v° :§x2 —1)63 +96
3
, 701
Vo=—
% A1 C t d
orrect spee
701 1
RIC
2
Question 2 Total 5
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Q Answer Marks Comments
T, =5g
3(a) 1 Equation for the extension of one
A M1 .
5g =—e, string
a
Sag .
e = - A1 One correct extension
T,=3g
2ot
£= a “ A1 Second correct extension
3ag
=3
Sag 3a 4
OB=2 Xag +Tg =2 (1 _gj A1 Correct length OB oe
4
Q Answer Marks Comments
. _ Applies Newton’s Second Law to A
2a=2g+T.
3(b)(i) a=cET M1 Must use a mass of 2 kg.
=2g+3¢g Allow 2a =any integer multiple of g
5g :
a= 7 A1 Correct acceleration
2
Q Answer Marks Comments
3(b)(ii) | 34738~
=3g-3g B1 Correct acceleration
a=0
1
Question 3 Total 7
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Q Answer Marks Comments
4 dv v . . ,
(a) —=g-—— M1 Differential equation
dt 4m
1
dv=|1d¢
j % v -[ M1 Separation of variables
g _——
4m
y Correct integration
—4m|n(g _Ej =t+c A1 Condone missing constant of
integration
t=0,vyv=0=c=-4mling A1 Correct constant of integration
\%
—4m In(g ——J =t—-4mling
4m
v
=,  _t
Y A1 Correct expression
g
_t
v =4mg{1—e 4’”}
5
Q Answer Marks Comments
4(b) 4,,; B1 Correct shape
Correct asymptote including correct
B1 . .
label on the vertical axis
0 ]
2
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Q Answer Marks Comments
4 _t
(©) 2mg =4mg [1—6 4’"]
1 -t M1 Forms equation and solves for ¢
—=1-e ¥ ft their expression for v
t 1
P — |n_
4dm 2
f=mln16 A1 Correct result using the correct
expression for v
2
Question 4 Total 9
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Q Answer Marks Comments
1 125
5(a) EPE = —x——x0.6° M1 Uses EPE formula
2 1.5
EPE=15[J] A1 Correct EPE
2
Q Answer Marks Comments
5(b) Let d be the distance that the particle Correct range of values for d
moves B1
06<d<21 Pl by use of 0.6 and 2.1
M1: Two term energy equation
15=42guxd M1 A1 | A1: Correct equation
Pl by 0.174 or 0.607
— 15 .
H —4.2gd Uses range of values for d to find a
15 15 M1 range of values for u
m Su< m Must not contain 0 or 1
t f val
0174 < 11 <0.607 A1 Correct range of values
Allow strict inequality signs.
5
Q Answer Marks Comments
5(c) 15 1 ) M1: Three term energy equation
15:4.2g><4 Zod 1><0.6+§><4.2v M1 A1ft | A1ft: Correct equation for their
L8 X £ smallest coefficient of friction
V= @ =5.0966...
49 o
5410
b 5V10 _o958 A1 Correct speed 2 or AWRT 2.3
7
v=2.3[m s to 2 sf]
3
Question 5 Total 10
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Q Answer Marks Comments
6(a) v |:VCOS45O:|
vsin45° Uses impulse equation with vectors or
_ M1
—1cos60° | | mvcos45° | | mu components
| IsinB0° | | mvsind5° | | O
- ) 3
20 |
= A1 Correct equation(s
—_— —vV
L 2 2
B, 2
—I=m—v
2 2
6
I= m"? A1 Correct impulse in terms of v
1 2
——I=m|—v-u
2 2
J6
mu=mv——+mv—
6 M1 Uses their impulse to find u in terms
V2 6)_ (3J2+/6 of v
u=y| —+—~»|=y| ——
2 6 6
Correct v
Allow any equivalent exact form eg
_ A1

v:[3ﬁ+£jlu:(3ﬁ— 6}[

6

2

(%}1 or uJ6-343

10
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Q Answer Marks Comments
6(a) |:VCOS45O:|
V= , .
ALT vsin4d M1 Uses impulse equation with vectors or
—Icos60° mu components
= VvV —
1sin60° 0
u —l[
2m .
V= A1 Correct expression for v
V3,
2m
tan45° =1
3
mu —51 =§1 A1 Correct impulse
I= (\/§—1)mu
2B | 2B
V= -| 2 u M1 Uses their impulse to find v
V3 (V3 -1) 3-4/3
2 2
Correct v
| 3_3 2 o 3J2 -6 ) N AIIow\Fny equivalent exact form eg
2 (iju or u\6-33

V2 ++/6

11
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Q Answer Marks Comments
6(a) v VC(.)S45
ALT vsin45°
mvcos45e mu M1 Uses impulse equation with vectors or
1= ] — components
mvsin4d5° 0
J2
2"
I=m A1 Correct impulse vector
V2,
2
tan120° =—/3
J2 N J2 A1 Correct equation in # and v
PR R
%(\/E + \/5) =/3u M1 Soves equation to find v
Correct v
Allow any equivalent exact form eg
3V2-+/6
2 m u or u\¢6—3\/§
5
Q Answer Marks Comments
3V2 -6 6
6(b) I= mx(%}ux% M1 Finds impulse
I= mu(\/§ —1) A1 Correct impulse
2
Question 6 Total 7

12
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Q Answer Marks Comments
Correct period seen or stated
@ | o i
eriod =— B1
J1a ACF eg 21 |07 o ™14
g
g 7
714 4x0.7a o .
= Forms equation using any multiple of
75 2 M1 .
y arc length over period
J14
i
o=— A1 Correct a
15
3
Q Answer Marks Comments
7(b) Forms equation to find time with the
correct w
l:lcos(\/14t) M1
s Allow = lsin(\/14t)
45 15
1
3 = COS(\/14t) A1 Correct equation
t =0.329 [seconds to 3dp] A1 Correct time
3
Question 7 Total 6

13
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Q Answer Marks Comments
8 mv?
mgcos30° = M1 A1 | M1: Resolves radially
) r A1: Correct equation
v = grcos30°
1 9 o 1 5
—mU +mgr(1—00830 ):—mv
2 M1 A1 | M1: Three term energy equation
1 1 A1: Correct energy equation
EmU2 + mgr(1 —COS30°) = EmngOS3OO
U? = grcos30° - 2gr + 2grcos30°
=gr ﬂ_z Correct U
2 A1 oe
Accept ,/0.598..gr or 0.773.../rg
(3\/5 J
U= |gr|l—-2
2
5
Question 8 Total 5

14
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Q Answer Marks Comments
_ Forms equation to find extension
%) 28¢=0.2x9.8 1 using Hooke’s Law
2%9. Correct extension
e=22298 _ 4070 [m] A1
Allow 0.07
2
Q Answer Marks Comments
9(b) Let x be the displacement below the
equilibrium position B1 Correct expression for the tension
T =28(0.07+x)
d?x
0'2? =0.2¢-1 M1 Forms differential equation
=1.96—-1.96 —28x
Simplifies correct differential equation
dx to SHM form
d_2 =-140x A1 d2 i
! Accept —f =——X
dr m
..SHM as the acceleration is proportional to Concludes that motion is SHM from
Lhir(_eeglijpr:acement and in the opposite E1 correct working
4
Q Answer Marks Comments
Correct period
9(c) Period - o Accept 0.169 1t
140 81 V35 n

ACFeqgq —n or —
9735 " 5

15
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Q Answer Marks Comments
9(d) Correct expression for the
x= o.oscos( 1401) B1 | displacement
Accept x = o.ossin( 140t)
For maximum value
cos” ( o.o1j
cos” ( 0-01) M| e 0.03
T:A=o_1o4o 7140
\/140
b=0.1040 A1 Correct value for b
For minimum value:
.1( 0.01
o %003 M1 Forms an equation to find a
T=2x - - =0.0574
4~/140 140
A1 Correct equation to find a
a=0.0574
A1 Correct inequality
0.0574 <T<0.1040
6
Question 9 Total 13

16
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Q Answer Marks Comments
4] 2 3
10 2{ 5 + 3{1} = 2{0} +3vg M1 Uses conservation of momentum

8
3vg = J

B 8 A1 Correct velocity of B after the collision

1
Al
17187 [2

I;=3 5 1 - 1 M1 Finds impulse on one sphere

57
I; = [_4 A1 Correct impulse
118(,12]|_2 - Uses scalar product or finds two
31-1| | -4 3 angles (AWRT 63 and AWRT 7).
23—0 = /% X \/%Cosé’ A1 Correct equation to find angle

20 213
cosf = =
V20x65 13 A1 Correct angle
0 =56°
7
Question 10 Total 7

17
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Q Answer Marks Comments
11 0=2Vsing — otcos o M1 Equation for perpendicular velocity of
& one ball
2Vsina S
= W A1 Time in terms of a
0=Vsing—gicosd Time in terms of /8
‘e Vsing A1 Pl by 2sina =sing from work with
gcosfd perpendicular components.
1 5.
x,=2Vcosat——gt’sind
2 M1 Expressions for distance parallel to
1 5. the plane
x, =Vcospt +Egt sing
d=x,+Xx,
oV cosax 2Vsina +VCosBx Vsing M1 Expression for d not in terms of ¢
gcoséd gcoséd
J =212 sin(2a) +1V2 sin(24) M1 Uses double angle formula on a two
gcosfh 2 gcosé term expression.
2 Correct expression from correct
:—(4Sin(2a)+sin(2ﬂ)) A1 working
2gcoséd inei
g AG Must be convincingly shown
7
Question 11 Total 7

18




