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Qu | | Answer | Mark | Comment

Section A

1 o o 3X)° M1 | Extract2
(2+3x)"=2 (1+E] Al | remaining
bracket
1 (A3 ()Y ,
1 1\ 2 1.2 2 M1 For sight of
~2 s numerator and
+(‘2)(_ )(—4)(3x N denominator
123 2) and power
2\(=3)(-4 3 .
_ coffigentis L33 L (apZ 2T AL | Sign
123 2 4 8 8 |Al
5
2 2 , 2
V:nj(x +1) dx M1 | Integral
0
2 .
=nJ.(X4+2x2+1)dx M1 Multiply out
0
X ¢ T (2 22 Al
= —+——+X| =n| —+ +2|-0
5 3 | (5 3 "
_ 2067
15 4
3 sec’d = 2tan@ + 4= 1+ tan’d = 2tand + 4 M1 | Useof
— tan?0 - 2tand—3=0 Al | identity
= (tand-3)(tand +1)=0 M1 | Factorising
=tand=3=60=716,251.6 Al
tand =-1= 60 =135, 315 Al both
5 | both
4 1 (1) 1)/(3
2 ||-1|=3-2-2=-1 M1
-1\ 2
n,.n, = v/6+/14 cos® = cosd = 1 < 010m M1
J84 e
4
(ii) ab.=0=>3-2-k=0=k=1 M1
Al
2
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S | () x=at? = x=2at
M1
y:2at:y:2a:y:}; achGrad:l Al
dx t p
Tangent: (y—2ap):%(x—ap2) M1
= py-x=ap’
Wheny =0, x=—ap® Al
Normal: (y-2ap)=—p(x—ap’) M1
= y+ px=ap’ + 2ap
Wheny =0,x=ap® + 2a Al 6
(i)
[TN| = ap? +2a+ap’ = 2a( p* +1) M1
= Area= %x height x 2a( p +1)
1
=§x2ap><2a( p*+1)=2a’p(p*+1) Al
2
6 |(i) The values for this question are:
X y
1 0.5
1.25 0.3902
15 0.3077
1.75 0.2462
2 0.2
M1
1 Al
T,= EXO'S( Y, +2y,5+Y,)~ 03288 Al
3
i 1 M1
) T, = EX 0-25( i+ 2( Yios T Yist y1.75)+ y2> ~0.3235 Al
Al
3
The true value will be lessthat 0.3235 Bl
One could be reasonably confident that it is accurate Bl
to2d.p. 2
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Section B

7 () dr_ k Bl
dt (t+1) 1
M 239 _o5- K _o5mk=2 Bl L
dt (4)
(iii) dr 2 M1
—=— _=r=2In(t+1)+cC
dt (t+l) ( ) Al
Al
t=0,r=0=c=0
Whent =10, r = 2In11~ 4.796 cm Al
4
(iv) dr k
dt (t+2)(t+2) Bl
1:0.51:3:0.5: — k=10 M1
dt 4x5 Al
3
(v) 1 A N B M1 Using partial
(t+1)(t+2) (t+1) (t+2) fractions
= A(t+2)+B(t+1)=1
= A+B=0, 2A+B=1
= A=1B=-1 Al | both
1 1 1
= — _
(t+1)(t+2) (t+1) (t+2)
ﬂ - 10 = 1o(i_ij M1 Integrate to
dt  (t+1)(t+2) t+1 t+2 log functions
t+1
:rZIOIn(Ej-’_C Al condone
1 omission of ¢
r=0,t=0=c=-10In= _
2 M1 Subtofind c
t+1 Al
=r =10In2| —=
(t+2) Al
7
(vi) r :10In2(—t +1j
t+2 .
2 M1 Substituting
t=10=r =10In== ~ 6.06 metres Al
12 2
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M1

8 i
0 R(%sinSOt +1;R500330tJ = R(sin30t cose +cos30tsiner )
5 Al R
WhereR=+/22+1.5? =25, cosa = — = o = 36.9°
25 Al a
= 2.5sin(30t + 36.9) 3
(i) | Maximumis2.5+3=55 Bl
Occurs when sin(30t +a) =1 M1
Al Follow
=30t+a=90=30t=53.1=>t~1.77 Al through
= timeisapprox. 0146 4
(iii) | Highwater=3+25=55
Lowwater = 3-25=05 Bl
Range = 5 metres 1
(iv) | oqv
7 Maximum Bl Shape
[] /
5 Bl Maximum
) and minimum
3
2
i
y + + A } Jc:
2 H 5 [ § 1 1z
Minimum 2
(v) | 3+2.5sin(30t +36.9) =2 M1
= sin(30t + 36.9) = 0.4 21 gt-th
= 30t +36.9=203.6 or 336.4 ©
=t=5.56 or 9.98 Al Both
i.e. Midnight to 0533 and 0959 to midday. Al . f.t.

(vi) | Thetime when the water level isfalling fastest 3 hrs after Bl
high water - i.e. at 0446.
From the graph an estimate of the rate is Smetres per 4 hours | M1
or approx 1.25 metres per hour or approx 2 cm per minute. Al
(Calculation gives 1.31 metres per hour, so allow anything
from 1.25 - 1.35 metres per hour.) 3
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