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4762 Mark Scheme June 2010
Q1 mark sub
(i) | ForP
200x 5+ 250 = 200v, M1 | Award for I-M
V, =6.25 50625 ms™ E1 | Accept noi and no units
For Q
250x5—- 250 = 250v,, M1 | Must have impulsein opposite sense
Vo=4 s04ims™ Al | Mustindicate direction. Accept no units.
4
(it) | i direction positive
PCLM: 2250 = 200x 4.5+ 250w, M1 | PCLM used. Allow error in LHSFT from (i)
F1 | Anyform. FT only from (i)
W, =5.4 s054ims™ E1
NEL: %22 = —e M1 | NEL . Allow sign errors
Al | Signscorrect. FT only from (i)
e=04 Al | cao
6
(iii) | i direction positive
Suppose absolute vel of object is— Vi
200 X 4.5 = — 20V + 180 X 5.5 M1 g;r)opgmg PCLM. All terms present. Allow sign
B1 | Correct masses
A1l | All correct (including signs)
V=45 Al
speed of separationis5.5+45=10ms™ | F1 | FT their V.
5
(iv) | 180x5.5+250%5.4 =430W M1 | Using correct masses and velocities
W=5.4418... s05.44ims™*(3s.f) Al | cao
2
17
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Q2 mark sub
@ 20X =15 20 +3 0 +2 2 M1 | Method to obtain at least 1 dinat
v 0 100 200 od to obtain coordinate
B1 | ‘100" or ‘25 correct
Al Either one RHS term correct or one component of
two
RHS terms correct
X =175 Al
y=35 Al
5
(i) 25i_350 5 40 ML | Us N or sarti :
v~ 700 200 sing (i) or starting again
SO X=22, y=68 E1 | Clearly shown.
2
(iii) | We need the edge that the X position is M1 | Thismay beimplied
nearest
X =22; distances are 22 to PQ, 18 to SR B1 | Onedistance correct
15to QR B1 | All distances correct
so edge QR Al
4
(iv) | Moments about RS M1 | Moments about RS attempted
Bl | Useof weight not massbelow. FT massfrom here
In sense xOy
T sin50x200—T cos50x 40 M1 | Attempt to find moment of T about RS, including
attempt at resolution. May try to find perp dist
fromG
to line of action of the force.
Al
—20gx(40-175 =0 Bl |40-175
A1 | All correct allowing sign errors
T=34.5889... 0346 N (3s.1.) Al | cao (except for use of mass)
7
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Q3 mark sub
(i) | ac. momentsabout A
1xT —2x300= 0soT=600 El
Resolving
— X=0 Bl | Justified
T T-Y=300 M1
so Y= 300 Al
4
(ii) | Diagram B1l | All external forces marked consistent with (i)
The working below sets all internal forces
astensions; candidates need not do this.
Bl | All internal forceswith arrows and labels
2
(iii) | Letangle DAB be 6. o val
cosf=1, sin¢9=§ Bl r equivalent seen
M1 | Attempt at equilibrium at pin-joints
M1 | 1equilib correct, allowing sign errors
A T -300-T,,sn@=0
s0 T,, =—200+/3 so forceis 2003 (C) | Al
A —> T,+T,zc056=0
0 T, =100+/3 so forceis 100/3 (T) F1
Cc T T,sne-300=0
s0 T, = 2004/3 so forceis 2003 (T) F1
C « Tg+Tc0860=0
0 T,. =—100V/3 so forceis 100:/3 (C) F1
BTT,sng+T,,=0
so T,, =300 so forceis 300 (T) F1
F1 | All T/C consistent with their calculations and
diagrams
9
(iv) | AD, AB, BC, CD B1
300 N, X'and Y not changed. Equilibrium
equations at A and C are not altered E1
BT T,,sn@+T',,+600=0 M1
s0 T'y, =-300 soforceis 300 (C) Al | Cnot needed.
[If 300 N (C) given WWW, award SC1 (NB it
must be made clear that thisis a compression)]
4
19
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Q4 mark sub
(i) | LetfrictionbeF N and
normal reaction RN
F.x =58c0s35 B1 | Need not be explicit
R=16g+58sin35 M1 | Bothtermsrequired.
Al
Foax = 4R M1
so u=0.249968... about 0.25 E1l
5
(ii) | WD is 70c0s35x 3= 210c0s35 M1 | Useof WD =Fd. Accept cos35 omitted.
s0 172.0219... =172 J(3s. 1) Al
Average power is WD/time M1
s0 34.4043.... =344 W (3s.1.) Al | cao
4
(i) | Using the constant accel eration result
s=1(u+v)t withs=3, u=0,v=15 M1 | Attempt to substitute in suvat (sequence)
and t = 5 we see that )
3£1(0+15)x5=3.75 E1 | Conclusion clear
2
(iv)
172.0219... M1 | Using W-E equn, alow 1 missing term
= 1x16x1.5° M1 | KE term attempted
Al | correct
+0.25%(16g +70sin35)x 3 M1 | Attempt at usingnew FinF_ =uR
+WD Al
Al | All correct
soWD by S is 6.30916...
$06.31J(3s 1) Al | co
7
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