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Section B
7() (4) 9/1.5=06hours Bl
(B) 18/1.5 =12 hours Bl
(2]
(i) i—f:—k(@—&o)
deo . .
= j = J—kdt M1 separating variables
00, Al In(6—6,)
= In(@-6,)=—kt+c Al ki+e
__—kt+c
0-0,=c Ml anti-logging correctly(with c)
0=0,+Ade™* El _ e
0 [5] A=e
(iii) 98 =50 + Ae’ Ml
= A=48 Al
nitially 99— 19850y = 48k = 1.5
RS ==L MI
El
=  k=0.03125%
[4]
(iv) (4) 89 =50+48¢ %> M1 equating
= 39/48 = ¢ 003125t Ml taking Ins correctly for either
= ¢=1n(39/48)/(-0.03125) = 6.64 hours Al
(B) 80 = 50+ 48¢ "> M
= 30/48 — 670,03]25t Al
=  t=1In(30/48)/(-0.03125) = 15 hours
[5]
(V) Models disagree more for greater temperature loss | Bl
[1]
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8(1) %zzcosza—zsine, 5—2:2cos0 B1, Bl
dy dyldo Ml substituting for theirs
dx  dx/do
d_y:200529—25in6’ZCOSZH—SinH Al oe
dx 2cosd cosd [4]
(“) When 6:7'[/6 d_y_COSﬂ'/3—Sinﬂ'/6
dx cosz/6
_l2-12 El
V32
Coords of B: x =2 + 2sin(nt/6) = 3 M1 for either
y =2cos(n/6) + sin(n/3) = 3V3/2 Al,Al exact
BC =2x 3v3/2 =33 Blft
[5]
(iii) (4) y=2cosf+sin26
=2 cos 6+ 2 sin Hcos O M1 sin2@= 2 sin O cos O
=2cos @(1 +sin 6)
=xcos 6 * El
(B) sinf="% (x —2)
cos’0=1—sin’0 Bl
“1-Y%(x-2) Ml
=1-Yx’ +x-1
=(x—Vax?) * El
(C) Cartesian equation is * = x*cos’ 0 M1 squaring and substituting for x
2 2
= x(x—Yax")
_ 3 4y El
x —Vax [7]
. 4
iv = 2
(iv) v jo Ty dx
M1 need limits
=7Z'J.4(x3 —lx“)dx
0 4
1 1 LT
:ﬂ[—)f——xs} Bl |:lx4 _ix5:|
4 20 |, 4 20
=mn(64—-51.2)
=12.8m=40.2 (m’) g; 12.87 or 40 or better.
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