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Markers' Meeting

You should use the time before the meeting to make yourself familiar with these instructions and any
scripts which you have received. Do net undertake any final approach to marking until after the
meeting. Please note any points of difficulty for discussion at the meeting.

Note: These instructions can be considered as final only after the markers' meeting when the full
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Marking

The utmost care must be taken when entering and totalling grades. Where appropriate, all
summations for totals must be carefully checked and confirmed.

Recording of Grades

Always enter the Total grade (using red ink) as a whole number, where necessary by the process of
rounding up.
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All entries on the Mark Sheet, including the grade assigned, must be made in red.

Markers are reminded that they must not write comments on scripts.
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Al.

A2.

A3.

Section A — Mechanics

r(f) = (%P - 4t2)i — (2¢* = 1)j
= v(@) = (- 8)i — 44

= a(r) = (2t — 8)i — 4j
If a is in the j direction then ¢t = 4 so
v(4) = -16i - 16j

[v4) | = V16 + 162 = 16V2

Whenv = v, ¥ = 0,80

1
Vmax = WA = —©
4
Using
1
Vo= o (a2 - xz) with a = a
1
; 2 _ 2L 2
gives 12 (16 X
Buty = vg = fwso
CU2 2(1 2)
— =@ |— =X
64 16
) 1 1 3
X = e e =
16 64 64
I
-8

i.e. the distance from O 1is 5? metres.

() a, = §gi, v (0) = 0,r.(0) = 0

t,
= () = 5
8
gt
) = =—
= r.(f) 16"
Also
ap = —gj, vp(0) = 0, rz(0) = 2j
= vp(t) = —gij
1 5\,
= rp(t) = (2 - ngZ)J
_gr?_ th}'
=|l— 4% 2— =
BrL [16 2 )

T =



(b) When gr;, = 0, gt2 =

s

SO
r—(2 1x2)'—3'
8 Y A

Distance light bulb falls= 2 — 3 = 1 metres.

A4. (@ Usingi =0,y = —g,v = V cosai + V sinaj

1
x = V cosat y=Vsinou‘—5gt2

2
When y = 0, t=—Vsina (t > 0)
8

Range, R = Vcosa x — sina
8
2
= —(2sina cosa)

3 V? sin 2a
_—g .
(b) Witha = 15°andR > LandR < 2L,
V2 2
R>L = —sin30° > 1 = —>2 =
gL gL
2 2
R< 2L = Z— <2 = V— <4 =
2gL gL
%
ie. V2<—<2.
VeL
AS @ 4, 0 e
. o _
[(m ] [»n ] —
Pbefore = 3mu; Pafter = 4my

By conservation of momentum

v = 3u
Usingv = u + at,0 = 3u + aT = a = -
and —R = —4m x #
= R = S
T
(b) Using s = ut + Lat* gives
13
Distance torest = —ul — = ZH g2
4 2 4T
1 3uT
= éuT(l - —) = &
4 2 8
3ul 3 9
Work done = U % - 2 Nm
8 T 8
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A6.

(a) Resolving forces vertically
Ax
e 45° =

8mgx
N2

X =

(b) The length of the string is x + /.
Resolving horizontally

m(x + [) cos 45°0*

e

N2 +1, ,
——8——lw
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mg
mg
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M2 8
T sin 45°
gmg L
I 42
8g
8
8g
(1 + 4/2) 1



A7. (3

Resolving perpendicular to the plane

Wcosf® = R+ T sinf (H1
Resolving parallel to the plane
Wsinf + uR = T cos® 2)1

From (1)
R = Wcosf — T sinf.
Substituting into (2)

W sin@ + u(Wcos@ — T sin@) = T cos6 1
=5 T(cos® + usinf) = (sin@ + ucos)W 1
N T - sin 6 +,uc950 1
cosf + pusin@
sin 6
Cos +
I A ;
1+/uc056
t
- _ anf + u
1+ u tan@
(b) Werequire T < W
t
ie. LGii)w < W 1
1 + utanf
tand + 4 < 1 + utan6 1
tan@ (1 —w) < 1 —u
tan9<1since0</,¢<1and0<9<g 1
Thus 0 < 6 < %. 1
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AS8. .

1 :
—mu- = Emv2 + mgL(1 — cos0)
7 1
8L = 5v"’ + gL(1 — cosb)

3
soV’ = (5 + 2 cosH)gL
When 6 = 45°

, (3 +2V2)el
2

. I3 + 2v2)glL
- 2

(i1) Resolving forces along the line of the string
9
T = ™oy mg cos 6
L

With 6 = 45°

3
= > a1+ V2) mg
(b) When the string goes slack, 7 = 0 so
Vo= —gL cos @,

so,1in (1)

3
—gL cos@ = (5 + 2cos€)gL

3
= 3 0 = ——
cos 2
1
= cosf = —5 = f = 120°

page 6



A9.

(a)

(b)

(c)

<>

h
ma = mg—mkv2
dv 2
= -k
vdx g v
d
J' 1% V7 _ jdx
g — kv*
Let w = g—kv2
dw = =2kvdy
-1 rdw
ﬁ 7 =Xx+cC
_—11n|g—kv2|=x+c
2k
=]
Asy = Owhenx = 0,c = — Ing
2k
1 1 )
= —lng ——1 -k
x = rlng - —Infg - k|
1
= —In £
2k | g - k?
2kx = In
g — kv?
eZ/cx _ g
g — kv?
ge2kx - A = g
kVZeka — g(eka _ 1)
2 o= %(1 _ &
Whenx = hfinalKE= Im? = 25(1 - %) = 28(1 - ™)

Work done against resistance as fraction of initial PE
mgh — % (1 - e™)

mgh

= 0.755

ja—y



Section B - Mathematics

B1 1 1 0 1 0 1 1 1 0 0
2 3 1 1 S 0 1 1 2 1 0
2 2 1 0 1 0 0 2 0 1
1 1 0 1 0 0
- 0 1 0 0 1 -1
0 0 1 2 0 1
1 0 0 L1 1y
S0 1 0 0 1 -1
0 0 1 2 o 1 2E1
Soat=0 1 -1

)
|
=
[am—y
D ——

-2 0 1
Other valid methods will be accepted.

X + y = 1
2+ 3y + z = 2
2 + 2y + z = 1
X 1 X 1 1 -1 1 1
Aly|=(2|=|ry|=47(2]= 1 -1]2|=( 1/, M1,1
z 1 z 1 -2 1 /\1 -1
sox =0,y =1,z = -1
B2. y = In(1 + sinx)
by _ _CosE Mi1,1
dx 1 + sinx
2 - _ . _
% Q _ (1 + sinx)( sm.x) COSX COSX M11
dx? (1 + sinx)?
_ —smx‘— 1 1
(1 + sinx)?
_ -1
© (1 + sinx)
B3. S, = ln(n + 1)@n + 1) 1
Sme1 = £(2n + 1)(2n + 2)(4n + 3) 1
v+ o+t =47+ 22+ . o+ 4)
=%n(n+ 1H2n + 1) 1
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B4. 2 dy

C _ =
0y~ =y
d
j—y = Jseczx dx
Y
SO Iny = tanx + c.
Wheny = 2,x = Ogivingc = In2. 1
Hencelny — In2 = tanx,ie.lnly = tanx
= y = 2%
BS. 1+x*=u= xdx = Lduso 1
X (u-11
—_—— gt = —du
-[\/1 + x? Vu 2
1 .
_ 5 J'(ul/z . 1/2) di
by R LR
=11+ -1+ + ¢
=i -2)Vi+2+c
B6. @) fcl)x e¥dx = [x [e¥dx - [1 2"a’x]
- e -y
=l -t + 1 =1(e+1)
1
(b) f(l)xz e*dx = [x2 fezxdx]o - fé2x.% e dx
= [2%¥], - ,f(l)x e dx
S0 -4+ 1) = e - 1)
©) (3¢ 4 20) Fdx = 3 [ Pe¥dr + 2 [ xe¥d
J.o(x x) e™ dx 'f ¢ fxe %

=3 - 1)+
1
4

4(62 + 1)

(5¢* - 1)

[END OF MARKING INSTRUCTIONS]
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