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Q Solution Mark | Total Comment
1 (a)(i) Total weight is 20kg. B1 B1: Total weight CAO
Taking moments about y axis
7%x60 + 6 x 20+3 x60 + 4% 80 = 20x M1 M1: At least three correct multiplications
on LHS.
_ 1040
T 20
=52
. : Al 3 | Al: Correct dist CAO.
Distance from AD is 52 cm orrect distance
(if)
Taking moments about x axis
7x 40 + 6x60 + 3 x30+ 4 x 20 = 20y M1 M1: At least three correct multiplications
on LHS.
_ 810
T 20
=40.5
: : Al 2 | Al: Correct distance CAO.
Distance from AB is 40.5 cm orrect distance
(b) If lamina hangs in equilibrium ,
C of G must be vertically below X M1: Uses 60 or other appropriate distance
] ] M1 in their calculations. No need to see this
!—Ience distance of C of G from y axis explicitly stated.
is 60 cm.
Moments about AD,;
1040 +m x 120 = (20 + m) 60 M1Al M1: At least two terms correct in a 3/4
term moment equation correct.
60 m = 160
8 Al: Correct moment equation.
Mass is 3 kg
Al 4 Al: Correct mass. CAO Accept 2.67.
Total 9

30f10
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Q Solution Mark | Total Comment
2 (a) Initial KE is 1421 x22 M1 M1: Correct expression for KE.
2
= 42 ] Al 2 Al: Correct value for KE
(b)() Energy gained by moving to pointBis| M1 M1: For height change 8.
mgh
=21x8 xg
= 1646.4 Al A1l: Correct change in PE.
Total KE at B is 1646.4 + 42
=1688.4
=1690 J AlF 3 A1F: Correct sum of their energies.
(i) KE at point B is 1688.4
% xmxv? =1688.4 M1 M1: Seeing %mvz equated to their
answer to (b)(i).
5 _ 16884
© 105
=12.68...
Speed is 12.7 ms™ AlF 2 A1l: Correct speed for their answer to
(b)(i).
(c) Work done = F x s = change in KE
21gus=1688.4 M1 M1: For Fs = Change in KE using their
L6884 answer to (b)(i).
= ; AlF
21xgx18 A1l: Correct equation (using bi).
= 0.45578..
= 0.456 Al: Correct coefficient of friction. CAO
Al 3
OR
a=—4.4666 (M1) M1: Correct acceleration (Accept -4.48
from 12.7)
—21gp = 21 X (—4.4666) (A1) Al: Correct equation.
4.4666 (A1) Al: Correct coefficient of friction. CAO
U= = 0.456
Total 10

4 of 10
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Q3 Solution Mark | Total Comment
(@) a=(12-3t°)i + 12 e~ %] M1A1 [ 2 | ML: Either term correct.
Al: All correct
(B)() F=ma M1 M1: Use of F = ma
= (24 - 6t )i + 24 =2t Al 2 Al: Correct expression for force.
(if) When t =0, F = 24i + 24j
M1: Finding magnitude and substituting
Magnitude is V242 4 242 M1 t=0.
= 24+/2 or 33.9 Al 2 Al: Correct magnitude. Do not only 34.
(c) When F acts north, i component is zero
24-6t2 =0 M1 M1: Setting i component equal to zero.
t=2 Al 2 Al: Correct time.
(d) r =fvdt
=(6t2 — % i + 3 e~j+c M1A1l M1: Either component correct.
Al: Both components correct. Condone
missing c.
Whent=0,r=4i—-2j,~.c=4i—5j | mlAl m1: Must use t=0. Either component of c
correct.
L Al: Correct c.
r=(6t>—-t*+4)i+(Be*-5)j | Al 5 -
( 4 )i+ ( ) Al: Correct position vector.
Total 13
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Q Solution Mark Total Comment
2 2
4() Using F= == M1 M1: Using F = ==
E= 900x122
80
= 1620 N Al 2 Al: Correct force.
(b) Using F = bR
1620 = p x900g M1 M1: Use of F = uR Condone use of
inequality.
p = 0.18367..
#=0.184 Al 2 Al: Correct coefficient of friction.
Total 4

6 of 10
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Q Solution Mark | Total Comment
5(a) Power = F x v M1 M1: Use of P = Fv
32000 = (k x 40) x 40
= 1600k
k=20 Al 2 Al: Using an equation that leads to k = 20.
AG
(b)()) Accelerating forces
= 600g x 1 _o0v M1 M1: Resolving to find component of
10 weight in equation. Must see sin6 or x 1—10
- 600% =60g — 20v Al Al: Use of F = ma
dt
w_9_v
dt 10 30
dv _ 3g-v .
% 30 Al 3 | Al: Correct answer from correct working.
AG
ii av -1 M1 M1: Separation of variables.
3 dt
’ °0 Al: Correct LHS.
1 . icai
An(3g-v)=—t+c Al:Correct RHS. Condone missing
30 AlAl constant.
Whent=0,v= 18 =c=-In(3g-18) B1 B1: Correct constant. (-2.4336... or
1, 3018 AWRT -2.4 or -In(11.4) or e¢ = ) or
30 3g-v —c _57
t=301In3912 ik
- 39— Al: Correct final answer. Accept
_ 11.4 _ 3g-v
AL : t = 30In (_39-1;) ort = —30In ( 113 ) or
57
t = 30In (s(sg_v)) oe
Do not accept
t =73.008 —30In(3g — v)
(iii)
When v =22 = t=30In>2"18 M1 M1: Substituting v = 22 (must be a log or
3g-22 exp term)
When v =18 t=0 B1 B1: Using v = 18 when t=0. PI
Time taken is = 30 In 22=12
3g-22
=12.964.. sec Al: Correct time.
- 13.0 sec Al 3 Condone 13
Total 13

7 of 10
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Q Solution Mark | Total Comment
6 (a) Ty = mu® mg M1 M1: Resolving correctly at A or B.
a
2
Te = &—=—+m
" a 9 Al Al: Correct Tpand Tg
mu’-mag _ Taq _5
mv2+mag B Tg 7
5v2 4+ 5ag =7u? —7ag [1]
CofE: ‘mv?= ‘mu?+ 2mag M1A1l M1: Use of conservation of energy.
2 2 Accept any height.
2 — .24
v u 4ag Al: Correct equation.
Hence from [1]
2 — 7,2
S5u” + 25ag = 7u” - 7ag M1 M1: Any correct equation linking ag and
32ag = 2u? u?
U= 4\/@ Al 5 Al: Correct u. Accept ,/16ag
(b) v? = 20 ag
v=2 /Sag M1 M1: Correct v.
Ratio U v=2:vE or2vE ‘5 Al Al: Any correct ratcio in any correct form.
2 Do not accept decimals.
Total 8

8 0f 10




MARK SCHEME — A-LEVEL MATHEMATICS - MM2B - JUNE 2018

Solution Mark | Total Comment
7(a) EPE in AC is zero. B1 B1: Zero EPE implied for one string. Must
Jaoxca? be stated.
- . X
EPE InBC s 6 B1: Shows how to obtain 160.
=160J AG
Bl 2
Total EPE is 160 J
(b) 1 «8v2+ EPE [of AC] + EPE [of BC] M1 MZ1: Energy equation with correct KE and
2 including 160 and at least one EPE.
+ work done by friction = 160
Work done by friction = 8gpix B1 B1: Correct friction term.
2
EPE of AC = =22
EPE of BC =222
Bl B1: Both EPEs correct.
4v2+160><x2 +240X(2_x)2+89HX ~ 160 Al Al: All terms correct with correct signs.
4
4v?% + 40x% + 40(4 — 4x + x%) +
8gux= 160
v? =40 x — 20x? — 2gux
v = (40 x — 20x2 — 2gpx)°°
Al 5 Al: Correct expression for v.
(c) Differentiation of any quadratic [wrt t
or wrt x} M1 M1.: Derivative equated to zero.
Zv%: %(40_40)(_29“) Al: Correct expression.
At max speed 40-40x-2gu = 0 Al
gu
=1-==
X 20
OR
Max speed of v is when X = - % (M1) M1: Uses equal roots of a quadratic.
_s0-2n _, _gn (A1) Al: Correct expression.
2X20 20
OR (using forces) . ion 1 |
160x 240(2 — x) (M1) M1: Correct equation for zero resultant
8gu = ——— force.
’ gu > (A1)
=1-= Al: Correct expression.
20
Total 9 9
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Solution Mark | Total Comment
B1 B1 for S clearly through the centre of
hemisphere
B1 B1 for force at R clearly perpendicular
to rod
P
PR = 2rcos30° = v/3r B1 B1: Correct length of PR.
Resolving along the rod
S cos 30 = mg sin 30 M1 M1: Resolving to find Sor T.
g="m9 Al Al: Correct expression for Sor T.
V3
Moments about R _
M1 M1: Taking moments about P or R.
S. 2rc0s30.sin30 interms of I, r or PR
. l
4rS sin30 = mg(4rcos30 —I) T X 2rcos30° = mg X ECOSBOO
Al: Correct moment equation.
M9 i = _
ar. NG .8in30 = mg(4rcos30 1)
Z=2v3r-| _ N
V3 Al Al: Correct equation containing only r
L and I.
V3
e
r=< Al: Correct expression for r.
Al 9
Total 9
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