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Qu | | Answer | Mark | Comment
Section A
1 Taken =11, theresultisdivisibleby 11. (n=10isthe M1A1l
smallest number) 2
2 | (@) f(—x) This argument holds
_ ‘ (—x)B‘ regardl ess of Whether
X IS positive, negative M1 Using —x
= ‘_x3‘ or zero.
Al
=[]
=1 () 2
i) [ o g®#9CD) (sy), M1
— (—x-1)° the function is not Al
odd. 2
3 | (@) T Bl Onefor the
; correct
Bl amplitude and
onefor a
function of the
right period
correctly
placed.
2
(i) T Onefor a
5 function of the
2 right period
, Bl and one for the
: correct
T i Bl amplitude
1 correctly
N placed.
~ 2
4 4
V = 57[!‘ M 1
:>d—V:47rr2and$:2 B1
dr dt B1
dv _dv dr
dt  dr ot
=47 x10°x 2 Al
=800z B1 for number,
(=2513.27..) Al B1 for units.
The rate of increase of V is 2500 cm %/sec, to 2sf (say). 5
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5 () X2 +y?=25

Soxe2y¥ o M1A1
dx
X
dx y El
3
ii .
(i) Gradient of normal = 4 B1
3
4
= y—4:§(x—3) M1
:>3y=4X Al
Or equivalent. 3
6 |(a jxcostdx M1
:EsinZX—J'lsinZde Al
2 2
Al
:Esin2x+1c032x+c 3
2 4
(b) | 2
J. 2X dx
S X +1
U’ +13%: % M1 Substitution
X
Xx=2=u=5 x=3=u=10 Al Integral in u
1191 1 L Al Limits
:—J.—du:—[lnu]m:—lnz Al Integral
27U 2 2 Al Answer

For turning pointy = e *sinx

dy M1 Product

= —==—-€ SinX+€ " cosX Al
dx
=0when sinx=cosx = x:% (in thisrange) M1 =0
T
= OA'=—
4 Al
For intersection: e *sinx=e* = sinx=1 M1 Solving
T ,. .
=—(inthisrange
= X 2(| [ ge) Al
e T
:>OBI=—:>AIBI=—
2 4 Al
;
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Section B

8 () |dy_ 2 5
&_5x.6(2x—1) +5(2x-1) M1A1
=5(2x-1)*(8x-1) M1
Where the gradient is zero, x=3 (double root, where the
curve touches the x-axis) or x=3 (at S). Al
4
(ii) | Areahas magnitude
3 3 Bl (or at end if the
Io BX(2x~1)"ax -vesignis
1 explained)
= J: (40x* — 60x° + 30%* — 5x)dX M1A1 | Expand or
. integrate by
272 arts
- {SXS —15x* +10%° - 5%} >
0 A2 Alfor some
_1_E+E_§‘ termsright
|4 16 8 8
Alternatively
= 21 by substitution
16
.1 .
So areais — units’. . Al
16 5
(iii) | f(x+0.5)
=5(x+0.5)(2x+0.5] - 1) M1
= 40x°(x+0.5) Al
2
(V) | [° 2052
-[-% Ox(x+0.5) o M1 Multiply out
0 Al Terms
- L (40" +20x°) dx Al Both terms
8 5 1
= 8x°+5X' | 1 =0~ ~—+— |=—— Al
[ I ( 32 16] 16 4
V) ko
o Bl
The area representing the one integral is atranslation of that | E1
representing the other, so their values are equal.
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9 () P = Pet
—~InP=InP,+kt MIAL
Soif y isidentified with InP, mwith k and x with t, we have | g1
y =mx+c; gradient k, intercept InPy. 3
@y (|T |P InP(to3dp) | ‘17 Bl for table of
0 |100 |4.61 e values
1 |170 |5.14 ' Bl points plotted
2 |300 [570 j B1 Straight line
Gradient estimate (about) |
k=0.55; — _
Intercept (about) 4.61; M1 Gradient
So Py = exp(4.61) = 100, Al
to 2 . Bl Po
6
@ii) || t P(ol | “
dp) - M1 For 1% curve
0 |522 |- R Al
1 170 W =
2 2878 | v : M1 For 2™ curve
3 |336.1 N !
4 357.4 5
(iv) | 375=150arctan(t—1)+170 B1
=t=1+tan 205
150 M1
=5.83.... Al
So the population will exceed 375in 6 years.
Bl
4
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