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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 oxfordaga.com
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Key to mark scheme abbreviations

Jor ft
CAO
CSO
AWFW
AWRT
ACF
AG
SC
oe
A2,1
-X EE
NMS
Pl
SCA
sf

dp
ISW

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

Significant figure(s)

Decimal place(s)

Ignore subsequent working
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Q Answer Marks Comments

1(a) M1: At least two arrows/forces on the
Resetion diagram with at least one vertical
force, with correct names

; - M1 A1 A1: All four arrows/forces shown on
Resistance force LI ks the diagram (in the correct directions),

with correct names

Weight Allow interchange of the directions of
the two horizontal forces
2
Q Answer Marks Comments
1(b) Resultant force:
s M1 Forming an equation of motion
D —0.91v* =ma Allow one error or omission Pl
5
D = ma + 0.91v3
Correct substitution into their equation
5 for the driving force
D =280x35+0.91x(15)3 m1 5
280x 3.5 =980, 0.91x (15)3 = 83.02...
Correct value for the driving force
D =1100 [N] Al | Note
Unrounded value is 1063.022057 [N]
3
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Q Answer Marks Comments

1) When in equilibrium

5 _ , .
P_ 0.91v3 =0 M1 Use of P = Fv with equation of

\Y motion

3

(ae)
VvV = _
0.91

3 3
50x10° |8
V =
0.91

Note
_ Unrounded answer is
v=60 ms™?
I ] Al 59.906...[m sfl]
2
Q Answer Marks Comments

[The maximum speed would be] lower

1) [than 60 ms™]

B1 oe, such as decreases

as a component of the motorcycle’s weight
now acts down the slope [so the resultant El A valid explanation
force becomes zero at a lower speed]

Question 1 Total 9
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Q Answer Marks Comments
2@a)i) | [F =] 4cos(2t)i-8e'j+ 24tk Bl | ACF
1
Q Answer Marks Comments
2(a)(ii) Equilibrium requires the resultant force to

be zero E1 States the condition for equilibrium or

[so all three components of F would need to states the acceleration is zero
be simultaneously zero]

Explains that the j component [of the
[However] 8e' >0 for t>0 El resultant force] or e can never equal
zero
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Q Answer Marks Comments
- F, = (4cos(2t)i — 8e'j + 24tk
2(b)(1) 2 ( ( ) ) M1 their resultant force — F,
—(3cos(2t)i — 2ej - 8tk)
F, = cos(2t)i - 6e'j + 32tk Al
2
Q Answer Marks Comments
2000) | F, = cos| 2% % |i - 6etj +[ 32x % |k wy | Substiutes =7 into their F,
i 4 4 PI
T
F, = —6e4j+8nk
n\? ) n
Fol = (6e4j +(8n) M1 | Note: 664 =13.150..., 87 = 25.132...
AWRT 28
IF,| = 28 [N] A1ft | ftan F, of the form
+cos (2t )i + 6e'j + 32tk
3
Question 2 Total 8
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Q Answer Marks Comments
3(a) (3,3) Bl
The centre of mass of the uniform circular E1 Allow any mention of symmetry of the
lamina is at its geometric centre circle
2
Q Answer Marks Comments
3b) | (2+3+7+11+5)X Forming equation for x-coordinate of
M1 the centre of mass
=[2%0+]3x3+7x3+11x6+5x3 Condone one error
> 111
X = o8 Al Any correct exact form
(2 +3+7+11+ 5)\7 Forming equation for y-coordinate of
M1 the centre of mass
=2x3+3x6[+7x0]+11x3+5x3 Condone one error
> 18
Y = - Al Any correct exact form

11 18
28" 7

If M1 AO M1 AO awarded, then allow
SC1 for (3.96, 2.57)
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Q Answer Marks Comments
3(c M1: At least numerator or
©) 111 27 denominator correct, ft their
o8 28 9 coordinates for the COM
tang= 28— | =220 = — M1 Alft
6_18 243 32 A1ft: Both numerator and
7 7 denominator correct, ft their
coordinates for the COM
111
—=-3
0 =tant| 28 13
6——
7
o Note: unrounded answer is 15.7086...°
0 =16 Al CAO
3
Question 3 Total 9
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Q Answer Marks Comments
a@)(0) | | Lmye=
2
0.5%(80x10°)x 45% = 81 [J] B1 AG Must be convincingly shown
1
Q Answer Marks Comments
4(a)(ii) | At maximum height, speed of arrow is
45c0s(10°) M1
1
Zmv=
2
0.5% (80x102)x (45c0s(10%))”
— CAO to 3 sf
=786 [J] Al 1 AWRT 78.6 [9]
2
Q Answer Marks Comments
4(b) Loss in KE = Gain in GPE
81— 78.6 = mgAh M1 At least LHS correct, ft their 78.6
Ah = 81— 738.6
(80x107%)x9.8
Allow 3.11536... [m] from unrounded
Ah = 3.06122... [m] Al value for minimum KE
PI1 by correct final answer
Maximum height above the ground
=3.06122... +1.6
= 4.7 [m] Alft | ft their Ah value + 1.6

10
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Q Answer Marks Comments
4(c)(i) Time to cover the horizontal displacement
of 70 metres
-__ 0
45c0s(10°)
AWRT 1.58
T =158 [s] B1 Note: unrounded answer
is 1.57955... [s]
1
Q Answer Marks Comments
a(c)(ii Vertical displacement when horizontal
Ol displacement is 70 metres
M1: Use of s = ut + %at2 with
u = 45sin(10°) and a = 9.8
— : o 2
[s =] 45sin(10°) 7 —0.5%x9.8xT* +1.6 M1A1l | Condone +1.6 omitted (May be
recovered later in solution) Pl
Al: AWFW [0.114, 0.117]
or AWFW [1.714, 1.717] PI
=] 45sin(10%)x 1.579 Note:
[s =] 45sin(107) % 1.57955... 45sin(10°) x1.57955...
2
~05x9.8%(1.57955...)" +1.6 ~05x9.8%(157955...) =0.117...
[s =] 1.727... [m] Al Expect 1.714...if T =1.58 used
S AWRT 1.7 from correct working
. Comparison of their vertical
"~ 0.8<1.717... <18, the arrow does hit BL | displacement with the height(s) of the
the target target and correct conclusion
4
Question 4 Total 11

11
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Q Answer Marks Comments
> Ir| = \/(e_3tcos(3t))2 + (e_stsin(3t))2 M1
Ir| = \Je®'cos? (3t) + e ®'sin? (3t)
Ir| = \/e’6t (cos.2 (3t) +sin® (3t))
Ir| = Je ot m1 Use of cos” (3t)+sin”(3t) =1
rf=e® Al | AG Must be convincingly shown

12
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Q Answer Marks Comments
5(b at M1: At least one component correct
(b) - ~3¢~% (sin(3t) + cos(3t)) 1L AL Condone written in any vector form
3¢ (sin(3t) - cos(3t)) A1l: Both components correct, written
as a column vector
2
Q Answer Marks Comments
se)i) | v =9 (sin(3t) + cos(3t))2
) M1 oe
+9e~® (sin(3t) — cos(3t))
|v|2 =9e % (sin2 (3t) + cos®(3t)
+ 2sin(3t)cos(3t)
M1 Both brackets expanded
+sin” (3t) + cos® (3t)
—2sin (3t)cos(3t))
v = 18e7
CAO
— -3t
M=+is e Al Condone |v| = 3v2 e
3
Q Answer Marks Comments
5(c)(ii) Substitution of M=6 and their b
[KE:%mvz}:o.Sxles M1 | into %mvz
Condone appearance of exponential
term
[KE =] 54[J] Alft | ft their b
2
Question 5 Total 10

13
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Answer Marks Comments

Kinetic energy at A

B mv? :} 0.5x16 x 357

= 9800 [J] BL |PI

Friction experienced by particle

pmgcos(28°) = 0.64 x 16 x 9.8cos(28°) B1 | Pl by correct friction force

= 88.60555... [N]

Let AB=d

Change in height between A and B

[Ah =]dsin(28°) B1 Seen or used

Conservation of Energy
Initial KE
= ‘Work Done’ term

9800 = 88.60555... x d (in terms of a distance)

+16x 9.8 x dsin(28°) M1 +‘Change in GPE’ term
(in terms of a distance)

Pl by correct value distance

d= 9800

88.60555... +16 x 9.8sin(28°)
d =60 [m] Al | Unrounded answer is 60.4122... [m]

14
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Q Answer Marks Comments

6 ALT | Friction experienced by particle

umgcos(28°) = 0.64 x 16 x 9.8cos(28°) B1 | Pl by correct friction force
= 88.60555... [N]
Resultant force experienced by particle

—88.60555...— 16x9.8xsin(28°)

Bl
[=-162.218.. ]
-162.218... =16a
a=-10.1386... [m 3‘1] B1
Let AB=d
2 2
ve—-u
vi=u?+2ad = d=
2a
2 2
= & M1 ft their acceleration
2%X-10.1386..
d =60 [m] Al Unrounded answer is 60.4122... [m]

Question 6 Total 5

15
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Q Answer Marks Comments
7(@)() | x=(vcosd)t B1 oe
. 1 5
y =(vsm9)t—5gt Bl
_ X
vcosd
X 1 X 2 M1: Eliminates t in both terms with at
y = (vsing)x -—g X( ] M1 Al | least one term correct
veos 2 vcost A1l: All correct
. X
(vsing)x = xtané
vcosfO
1 x ¥V g 1
-——gX e R
2 vcost 2v°  cos“0
2 2
X 1 X
_9 > X —— -_9 25e029
2v-  cos‘f 2V
o .
y= Xtan@—z—zsec 0 Al AG Must be convincingly shown
Vv
5
Q Answer Marks Comments
7(a)(ii) | The particle does not experience air E1 Any valid assumption

resistance

16
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Q Answer Marks Comments
9.8x 252 S'ubsti.tution of vqlues into the result
7(0) 10=25tano —————— sec’a M1 given in part (a)(i)
2x30 P
2
X 2 — 2
10 = 25tang _M x(1+ tanza) M1 Use of 1+tan“a = sec’«a
X302 Pl
2 a M1 Forms a three-term quadratic
245tan“a —1800tana + 965 =0 equation in tana
1800 \/18002 —4x245%x965
tana =
2x245

tana = 0.5822...,6.7646
A1l: At least one correct value
A1: Both values correct and no others

a =30,82 Al Al
Note: unrounded values are 30.210...
and 81.591...

5
Question 7 Total 11

17
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Q Answer Marks Comments
8(a) The length of the string does not increase El Allow ‘[length] does not change’
1
Q Answer Marks Comments
8y | Tsind=ma’r M1
r = lIsind

Tsind = ma®Isingd

T =ma?l Al
2
Q Answer Marks Comments
8(c) | Tcost =mg B1 PI
m9_ - mw?l
cosf
9 _ =2
Icosé
_2n
g _2=n M1 Use of @ = R where t is the time
lcosd ¢ .
period
Icosd
[t =] 2n |—— Al | ACF
g
3

18




MARK SCHEME — INTERNATIONAL A-LEVEL MATHEMATICS — MAO5 — JUNE 2024

Q Answer Marks Comments
8(d) 12<t<15 M1 oe, both time periods seen or used
{ = om Icosé
g
2
cosf = Q(Lj
I\ 2=n
Whent=1.2
2

cosd = 98(2)

0.71\ 2n
6 =59.770... Al One correct value for 6
Whent=1.5

2

cosf = ﬂ(gj

0.71\ 2=n
0 =38.124...
38 < < 60 Al 38.124...<9<$9.770... -

Fully correct strict inequalities for ¢
3
Question 8 Total 9

19
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Q Answer Marks Comments
9(a) Taking moments about B
129COS(75 )X 35= 15Sin(75 )X [ M1 Al M1: At least one side correct Pl
° : h sides fully correct Pl
+ 1, x15c08(75°) x 7 Al: Bot y
106.529... =101.422...+ 27.175....4)
- 0.188 Note
T Al Unrounded value is 44 = 0.187949...
3
Q Answer Marks Comments
9(b) Forces in equilibrium Rg = normal reaction on rod from
(vertical direction) ground
M1: At least one side correct Pl
129 =y x15+ Rg M1ml | m1: Both sides fully correct PI
ft their f4
RG =12x9.8-0.187949...x15
- AWRT 115 [N
Rg =114.78... [N] AL |G N]
Forces in equilibrium
(horizontal direction)
1Ry =15 M1
— 15
"2~ 11478,
CAO to 3 sf
Unrounded value is 4, = 0.13068...
5
Question 9 Total 8

20




