WWW., dynaméders .com

ghggl

Mark Scheme (Results)
summer 2009

GCE Mathematics (6678/01)

A PEARSON COMPANY
ee——



June 2009

www.dynamiga

6678 Mechanics M2

Mark Scheme

ers.com

e

X

cel

Question Scheme Marks
Number
Q1 | =mv-mu
| | R
5I—3J=ZV-Z(3I+7J) M1A1
V| = +23* +5% =235 M1A1
[5]
2 a M1
Q2 (a) % _g_ot
§-2t=0 M1
Max v =8x4—4> =16 (ms™) M1A1
4
b 1
®) | [8r-t2dt = at? -5t 60) M1A1
(=0, displacement = 0 = ¢=0)
gr2Lra_g
_E - DM1
) T
T (4—3):0:>T:O,12 DM1
Al
T =12 (seconds) (5)
[°]
Q3 (&) | Constant v = driving force = resistance
= F=120 (N) M1
= P=120 x 10 = 1200W M1
) 2
(b) Resolving parallel to the slope, zero acceleration:
P_ 120 + 3009 sin 8(= 330) M1A1A1
v
= 1295 6 (ms) Al
(4)
[6]

6678/01 GCE Mathematics June 2009



WWW. dynaméd

ers.com

xcel

Question Scheme Marks
Number
Q4 (3 Taking moments about A:
T
3gx0.75=—=x0.5
R b . gx \/5 x M1A1Al
T =32g 75=9*/_9( 62.4N) | Al
c 4)
(b) T  9g
« +H=——(=22 ~44.IN)
\/5 5 Bl
T 99 _-3 M1A1
+tV+—=3 =V =39g-—— ~—-147N
) 72 g ( 9-- )
= |R|:\/81+9x%z46.5(N) M1A1
1
at angle tan~' — = 18.4° (0.322 radians) below the line of BA
g 3 ( ) M1A1
161.6° (2.82 radians) below the line of AB
(108.4° or 1.89 radians to upward vertical) : 1(8
Q5 (@) | Ratio of areas triangle:sign:rectangle =1 : 5: 6 (1800:9000:10800) Bl
Centre of mass of the triangle is 20cm down from AD (seen or implied) Bl
= 6x45-1x20=5xYy M1A1
¥ = 50cm Al -
(b) | Distance of centre of mass from AB is 60cm Bl
Required angle is tan™' — (their values) | M1A1ft
=50.2° (0.876 rads) Al
(4)
[°]
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Q6 (@) | — Xx=ucosat=10 M1A1
1 y=USinat—%gt2=2 M1A1
b 10
ucosa
2 =Usina x —gx% M1
Ucosax 2 U“cos «a
509 .
=10tan @ —————— (given answer) Al
U cos”«a
(6)
() 100g x 2
2=10X1—m M1A1
uzz%,u:‘/%:ll.l (m s AL
| o,
Emu :mX9.8X2+EmV MlAl
-1
(6)
[12]
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7 a
v @ KE at X = ~mv? = 2 x 2x 14
2 2 B1
GPE atY =
mgdsina[=2xgxd xlj Bl
25 B1
Normal reaction R = mg cos« M1
. 1 24
Friction= uxR=—x2gx— M1Al
#2970
Work Energy: %mv2 - mgdsina= uxRxd orequivalent
196 = 14gd N 6gd _ 20gd AL
25 25 25
7
d=25m 0
(b) | Work Energy
First time at X: —mv? = - m14>
2 2
1 24
Work done = uxRx2d =—x2¢gx—x2d
8 25
1 1 1 24
Returnto X;: —mv? = —ml4*- —x2gx-=—x50
5 5 3 g 25 M1A1l
v=89ms" (accept 8.85ms™) | DM1A1
4
OR: Resolve parallel to XY to find the acceleration and use of v’ =u” + 2as
2a=2gsina—Fmax=2gxl—6—g:8_g M1A1
25 25 25
v’ =(0+)2xaxs=8g;Vv=_8.9 (accept 8.85 ms™) DM1;A1
[11]
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Q8 (@
IOBEROING
> u ve
0 > kv
Conservation of momentum: 4mu —3mv = 3mkv M1A1
3
Impact law: kv==(u+v
P 4 ( ) M1A1l
. 3
Eliminate k: 4mu —-3mv = 3me(u +V) DM1
U =3v (Answer given) Al
(6)
b
(®) kV:%(3V+V),k=3 M1,A1
(2
(¢) | Impact law: (Kv+2v)e =V, -V, (5ve=V, —Vg) B1
Conservation of momentum : 3xkv—1x2v=3v; +Vv, (7v=3v, +V,) B1
Eliminate v¢ . Vg = X(7 —5e) > 0 hence no further collision with A. M1 Al
4 (4)
[12]
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