Question

Scheme Marks Notes
Number
la Find first and second derivatives of x M1 Must see both
wrt ¢ derivatives with
COS — sin — cos
Condone sign errors
) . T Al Both derivatives correct.
x=-0.6ksin| kt +— |,
4
¥ =—0.6k* cos (kt + %j
¥=—kix * Al* Obtain given answer
from full and correct
working
3
1b Amplitude = 0.6 (m) B1 Correct only
@
le Max speed 0.6k (msfl ) Bl Correct only
@
1d 2 2
42_7{(:_7[) M1 UseofT:z—ﬂ
10} k 10}
k= z Al cao
2
2
le 1 1 T Solve for a relevant
igzcos Em“LZ Ml value of ¢
Allow with their £.
t, =0.2837.. Al One correct time
t,=0.7163.., T =t,—1, MI Complete method to
obtain the required time
Time 4 to B=0.43 (s) Al 0.43 or better
“4)
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Question

Scheme Marks Notes
Number
2a
Resolve vertically M1 Need all terms.
Dimensionally correct.
Condone sign error and
sine / cosine confusion
R+Tsin@ =mg Al Correct unsimplified
4 equation
(R +-T= mgj
5
Equation for circular motion Ml Dimensionally correct.
Condone sign error and
sine / cosine confusion
T cos @ = m x3aw’ Al Correct unsimpliﬁed
3 equation
(— T =mx3aa’ j
5
. 1 [g _ M1 As far as an equation in
Substitute @ = 7 \/; and obtain R R,mand g
R 3mg Al Or exact equivalent
4
(6)
2b Use mg —T'sin@ > 0to obtain @ Ml
Al* Given answer from

a)<l\/§*
2\ a

correct working

2)
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Question

Scheme Marks Notes
Number
3a dv dv dx M1 Use of chain rule or
Use — =—x—
dt dx dr a1
dx\ 2
Correct method for dv M1 Coqect quotient rule or
dx equivalent (allow one
slip)
Correct derivative Al e.g.
gx  8(3+x*)-16x
X
3+x° (3 +x° )2
Substitute x =3 into their derivative DM1 | Dependent on the first
Ml
.2 5 Al Must be positive.
Obtain 3 (ms ) Accept 0.67 or better
3
3b M1
%= 8x2 Useofv=%
dt 3+x dt
3+ x2 3 x M1 Separate and attempt
j Sx dr = Ildt (: Sx +§dxj integration (as far as 2
terms of the correct
form)
3 I, Al Correct integration.
8 In.x+ 16" ~ ((+C) Allow if “+ C” not seen
Use x =1when =2 to obtain C Ml In an expression
containing at least 2 of
plnx, gx*, rt
5 3 Al Or exact equivalent
t=—+—-1In3
2 8
()
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Question

Scheme Marks Notes
Number
4a H-sphere | Cylinder | Cone S
Mass | 1874° 81za’ | 18za’ | 8lxad’
ToO 9a | 9a 3a d Bl
TN
Bl

Moments about a horizontal axis through | M1 Or a parallel axis.

0 Dimensionally
consistent. Need all
terms. Condone sign
erTors.

18x&+81x9—a—18x3—a=81d Al Corre‘ctuns1mp1‘1ﬁed.

] 2 2 equation for their axis.
" —
2079 0=81d = d = Tla Al Obtain given answer
12 from correct working
)

4b Moments about toppling point, or Ml Dimensionally

equivalent complete method consistent.
Using 9a and 3a

Al
9aH:3aW:H:§W
2
[7]

5 Moments about B M1 Dimensionally correct.
Condone sine / cosine
confusion

3 . _ Al Unsimplified equation

Mg > Pl 26 =T cos&x3! in T or their T with at

Al most one error.

Correct unsimplified
equation in 7 or their T
7o S5Mgx Ml Correct use of Hooke’s

"~ 8x2] Law seen or implied.

. M; M1 i for T
Mg x 31 < DsinOcosH = SMgx cosOx 3] Substitute for 7 and use
2 / double angle formula to
5y obtain equation in
sinf = —

( 6 l] x,land @

: [+3x 5x Ml Use trig to form an

(sm o =) =— Lo

3] 16/ equation in x and /
Al* Obtain given answer

:>16l+8x:15x:>x:176l *

from correct working.

(M
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Question

Scheme Marks Notes
Number
6a Moments about the y-axis M1 Use of J‘ xpdx. Limits not
needed.
Powers going up by 1
1 . 4 Al Correct integration and correct
f —X +2xdx=[—x +Xx } limits seen
L4 )
G4, 2T M1 xv dx
f:[mx o l Useof)_c:'[y
18 18
27 3, Al* Obtain given answer from
18 2 correct working
Q)]
6b Moments about the x axis M1 1, 1 (x*
[Srae=g [ e vaar
2 2) 16
Correct squaring. Powers
going up by 1. Condone if the
half is missing.
1My 2 4 Al Correct integration and correct
—| —+—+4x limits seen or implied
2180 3 5
5.3 4 M1 12 dx
1 X2 4y Useofy=2'fy—
_2[8 3 X 18
’- 18
- 153 17 Al* Obtain given answer from
YT58 10 correct working
(C))
6¢ Correct use of trig to find tangent | M1 3
farel t angl )
of a relevant angle eg. tanfd— 127
10
tan 6 = 25 Al
43
2)
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Question

Scheme Marks Notes
Number
Ta 18 Mg x ( 7 a)2 Ml Correct .form' for EPE .
EPEatB =——F—~— seen or implied. Allow if
5x6a correct formula stated but
slip in substitution.
Work-energy equation M1 Need all terms.
Dimensionally correct.
Condone sign errors
1 18 Mg x (2 a)2 Al Correct unsimplified
Mgx2a+—My =—22"2 equation
2 5% 6a
4ag Al Accept exact equivalent
V= 5 or 0.89,/ag or better
(C))
7b Work-energy equation Ml Need all terms.
Dimensionally correct.
Condone sign errors.
18Mg x 4a’ 18 Mg x x*
Sx6a Mg (2a+x)+ 5% 64 Al Unsimplified equation in
) 4 18 Mo x x> one unknown length with
or — M x their —2& = Mgx + OVEXX 1Al at most one error
2 S Sx6a Correct unsimplified
(3x2 +5ax—2a’ = 0) equation in one unknown
length
Al 2.7a or better

x= % —distance from 4 = 8?61

“4)
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Question

Scheme Marks Notes
Number
8a Conservation of energy from 4 to M1 Need all terms.
general position Dimensionally correct.
Condone sign errors and
sine / cosine confusion
1 mxdag +mgx4acos O = 1 o’ Al Corre'ct unsimplified
2 2 equation
Equation for circular motion M1 Need all terms.
Dimensionally correct.
Condone sign errors and
sine / cosine confusion
mv’ Al Correct unsimplified
T'—mgcosf = 4a equation
Eliminate v*and solve for T DM1 | Dependent on both
preceding M marks
my’ Al* Obtain given answer from
1 =T —mgcosd =mg+2mgcosl correct working.
=T =mg(1+3cosf) *
()
8b Substitute & = 0in the energy equation | M1 Or equivalent method to
obtain the speed
damg +8amg = mv’ = v = /12ag Al 3.5 /ag or better
2
8¢ Conservation of energy from 4 to C M1 Or equivalent.
Need all terms.
Dimensionally correct.
Condone sign errors
1 | B Al Correct unsimplified
—mx4ag+mgx2a=—mw .
2 2 equation
w=[8ag Al Or exact equivalent
(©))
8d Speed of P =2,/ag B1 Seen or implied
Equation of motion: Need all terms, with their
T o’ (_ mx 4agj Ml v substituted. Condone
+mg = = .
2a 2a sign errors.
T =mg Al CSO
3
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