4763 Mark Scheme

4763 Mechanics 3

June 2008

1(@)() |[ Velocity] =L T B1 (Deduct 1 mark if kg, m, s are
[ Acceleration ] =L T2 B1 Eor_:_?lstently used instead of M,
[Force] =M LT3 B1 ’

(i) M]_[Force] _ MLT?
[ V2 ] (L T*l)z Ml
=ML Al cao
(iii) U2 (LT hH? (Condone constants left in)
5 R B1 cao
At | MmLhHeThH?
4mg? M(LT?)2 M1
 ML3T*
MLZT™ Al cao
[H]=L; all 3terms have the same
dimensions El Dependent on BIM1A1l
(V) [MLHZTH*MA(LT?) =L
B=-2 B1 cao
“2taty=1 M1 At least one equation in «, y
—a-2y=0 Al One equation correct
a_: 63 Al cao
y=- Al cao
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(b)

EE is Sx2%0, 62 (-1545)
22

(PE gained) = (EE lost) + (KE lost)

50%9.8x h =1545+ 1 x50x12°
490h = 1545+ 3600
h=105

OA=30-h=195m

Bl

M1

F1

Al

Equation involving PE, EE and
KE

Can be awarded from start to
point where string becomes
slack or any complete method
(e.g. SHM) for finding v? at
natural length

If BO, give Al for v? =88.2
correctly obtained

or 0=882-2x9.8xs (s=45)

Notes
1 2060
—X
2
earn BOM1F1A0

2020><6 used as EE gets BOMO

x6 used as EE can
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4763 Mark Scheme June 2008
2() | Tcosa=mg
3.92cosa =0.3x9.8 M1 Resolving vertically
cose =0.75 (Condone sin / cos mix for M
Angle is 41.4° (0.723 rad) Al marks throughout this question)
(i) ) v2 M1 Force and acceleration towards
Tsng=m-— centre
V2 B1 (condone v2 /4.2 or 420°)
3.92sinar =0.3x For radius is 4.2sing (= 2.778)
42sina Al i o
Speed is 49ms™ Not awarded fo_r equation in w
Al unless v=(4.2sina)w also
appears
(iii) V2
T-mgcosd = m M1 Forces and acceleration
8.42 towards O
T —0.3%x9.8x€0s60° = 0.3x——
4.2 Al
Tensionis 6.51 N Al
@iv) M1 For (-)ymgx4.2cos@ in PE
) ) M1 Equation involving %mv2 and PE
$mv® —mgx4.2cos6 =+ mx8.4% —mgx4.2cos60° Al
v? ~82.32c0s6 = 70.56 - 41.16
v? =29.4+82.32cosd El
(v) v? _
(T)-mgcosé = m; M1 Force and acceleration
294+8232c0s6 M1 towards O
(T)-mx9.8cos6 = mx 42 Al Substituting for v2
String becomes slack when T =0 M1
—9.8c0sf = 7+19.6c0s6 Dependent on first M1
cosf=——1—
294
Al No marks for v=0 = 6=111°

6=104° (1.81rad)
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4763 Mark Scheme June 2008
3 (i) |Tos =35(x-32) [=35x-112] B1
Toq =5(65-x-18) M1 Finding extension of BQ
=5(4.7-x) [=235-5xX] Al
3
(ii) d2x
Teq +Mg—Tpg = dez M1 Equation of motion (condone
d2x one missing force)
S(A7=X)+25x98-35(x-3.29) = Z'SdTZ A2 Give Al for three terms correct
2
160 40x = 2.5d—zx
dt
2
9 _ 64_16x
dt? El
4
(iii) d?x
At the centre, — =0
dt? M1
X=4 Al
2
(iv) | w? =16 M1 Seen or implied (Allow M1 for
. or w=16)
Periodis ——==17=157s Al
V16 2|Accept 17
(v) |[Amplitude A=4.4-4=04m B1 ft ftis | 4.4 (iii) |
Maximum speed is Aw M1
=04x4=16ms™* Al cao
3
(vi) | x=4+0.4cos4t
M1 For v=Csinat or Ccosat
v=(-)16sin4t Al This M1A1 can be earned in (v)
When v=0.9, sin4t :—%
4t = ;z.+ 0.5974 M1 Fully correct method for finding
the required time
Timeis 0.935s eg. %arcsin%+%period
: Al cao 16
4
OR 0.9%2 =16(0.42% - y?)
y =-0.3307
M1 Using v2 = w?(A% - y?)
and y=Acosat or Asinat
y =0.4cos4t Al For y=(+)0.331 and
0.3307 y = 0.4cos4t
Ccos4t =—
04
4t = 7 +0.5974 M1
Timeis 0.935s Al cao
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4 5 8 L z may be omitted throughout
(@) V:J”X dy :J m(4-3y)dy M1 Limits not required for M marks
80 throughout this question
2
=7r[4y—%y ]O=167r Al
Vy=|zyx?d
4 j ey M1
8
=| 7y(4-3y)dy
L 2 Al
128
—xloyz_1y3 B0
”[12ya > ]0 3 " Al
== T
y=-2
167
M1 Dependent on M1M1
-8 (~267) P
3
Al
CM is vertically above lower corner M1
(i) M1 Trig in a triangle including &
2 2 3 Dependent on previous M1
tnd=—=— (=) Al Correct expression for tang or
Y 73 4
0-369° (= 0.6435 rad) tan(90-9)
IR Al Notes
tan6=—2 implies MIM1A1
cand'sy
tm&:@ implies M1M1
tan@ = L — without further
cand'sy

evidence is MOMO
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(b) May use 0< x<2 throughout
2 8
A:J (8-2x2) dx M1 or (2)J 4_%ydy
-2 0
64
=| 8x—2x3 -2
[8x-3x ] 3 Al
2 8
AV:J 1(8-2x%)? dx M1 or (2)J y J4-1ydy
-2 0
(MO if % is omitted)
_16y3 25
:[32x—%x3+§x5}2 M1 For 32x-£ x*+£x> Allow one
-2 error
3 5
or —8y(4-3y)?2 -%(4-3y)?
3 5
_ 1024 or -8 (4-3y)? +£(4-3)?
15
_ 102%5 Al
y=—""=>=
%
16 _a2 M1 Dependent on first two M1'’s
=2 =8
Al
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