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Question Answer Mark Guidance
1| (a) P =2rfg =4 x100x9.8=3920 W 1 Accept answers between 3900 and 4000
[1]
1 ()|
()1 ® mass = A—gf
w
ng=2E_2m_ T 1| Allow 0.3491
n 18 9
_5x2m ds! = Vs
W= 50 rads” = E 1 Allow 0.5236
/9 2 0.3491
mass =2~ x100 = = x100 ~ 67 kg Allow x 100 with ECF
/6 3 1
[3]
1| (b)| (i
1 0y =1 for 029~
9
5 1
X(0) =0 for ¢9>?”
[1]
1| (b) | (iii w2
()| (| z&ZX(E]’)sin(E]’)AG
o T n n
rA0 & . 2w .
S80S in (3T j) I
j:l 18
B > . 2m .
P —fgrAH% sm(ﬁj) 1 Allow FT from b ii
P=100%x9.8x2x 2—”(sin (Ej +sin (Ej +sin (3—”j +sin (4—”j +sin (5—”)) 1
18 9 9 9 9 9
P=684.169 x 3.8205 = 2614 W 2
[5]
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2| (@ P= for[ X(0)sin(0) d6
X(@)=1for 0<0<0,
X(6) =0 for 6> 0,
On . 1
P~ faor fo sin(0) d6
P= fgr[—cos(@)]zA 1 Allow 1 for J.sinH = —cos 6 seen
P= fgr(—cos(d,)—(-1)) = fgr(1-cos(6,)) 1
[3]
2| (b x i P Solution must show two integrals with
P= fgr joz sinf dg + f 2(1-=)sin@ do 1 correct limits
3 T
szgr{[—cos@]g/z +2[—cos0]i/2 —EJ-:,[@sinﬁ d@} 1
T
[0sin6d0 = —0cos0 + [ cos0d0 = O cos 0 +sin 0 1
2 - Solution must demonstrate integration by
P = fgrql+2—=[-Ocosf +sind] 1
T

P=fgr{3 —%((n +0)-(-0+ 1)) = fgr(l +%)

P=100x9.8x2x(1+2)~3208 W
T

[5]
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2

(©

Output power _ fgr(l-cosf,) (1-cosd,)
7 Power of decending water 2 frg 2

A+B . A-B
sin

Using cos A —cos B =-2sin from the formula list provided
With 4 =0, and B=0
cosf, —1=-2sin’ %

(1-cosb,) _ sinze—A
2 2

Accept use of any standard formulae
eg cos2x =1-2sin’ x

(@)

Power at the output of the alternator
Po=VI=14.4x120=1728 W
Pn=4x100x9.8=3920 W
1728
7= 3920

~ 44 %

(2]

P
Allow 1 mark for 7 = —2YC seen
IN

Accept 0.44

(b)

Power from inverter = 450 W

Power into inverter = 450/0.9 = 500 W

Current drawn by inverter = 500/14.4 = 34.72

Current available to charge battery = 120 — 34.72 = 85.28 A

Allow 1 mark for P= VI OE seen
Allow ECF

(©)

(i)

Power out of inverter = 2000 W

Power in = 2000/0.9 = 2222.22 W

Current reqd. = 2000/0.9 /14.4 =154.32 A
Current from battery = 154.32 — 120 =34.32 A

(2]
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31 (c) | (i) C
Time to drain battery = T ~ 20 x| —2% 1
207
—20x| —29% )+ 4 hours 1| Allow ECF for /
20x34.32
[2]
4@ |0 | Ja=r1,
1
a="r -39 o005
J 2000
w; =] +200 1
0 =227 _0.52361ad s
60
0, =\Jo} +200 =0.5236* +2x0.025x 2z = 0.767 (7.234 revs per minute) 1
[3]
41 (a) | (ii) 9:(w1+w2jt .
2
2x2xx
t= =9.737s 1 Accept answers between 9.7 and 9.8
0.5236+0.7670
or
W, =w, +ot
(@ —) _ (0.767-05236) oo
o 0.025
[2]
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4

(b)

Jo=1, =1, -1,
799 _ 50001+ w)
dr

do _ 200
(1+w) 2000

1n(1+a))=—£+C

t
l+w=A4e 1°
t
w=Ae '° -1
w=0, whent=0 = 4= (o, +1)

t
ow=(w,+1)e -1

t
Whenw =0 (o, +1)=e'"
t
—=In(w, +1
0 (w, +1)

t=101n(0.5236+1)=4.2108 s

[6]

Assuming that 7, =0
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