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4753 (C3) Methods for Advanced Mathematics

Section A
1 |2x-1<3
-~ 3<2x-1<3 M1 2x—1< 3 (or=)
> <% <2 Al x <2
- a7 ML | 2x—1>-3(or=)
o s AL | x>-1
or
(2x-1)%< 9
2
SRS M1 squaring and forming quadratic = 0 (or <)
= @K+H(x-2)=< 0 Al factorising or solving to get x =1, 2
= -1<x< 2 Al > -1
Al X< 2 (www)
[4
2 Letu=x dvidx=e*=v=¢e"3 M1 parts with u = x, dv/dx = €* = v
= ~|.xe3xdx:1xe?’x—J.}e?’x.l.dx Al
3 3 l 3X 1 3X
1 1 Al =—Xe" ——¢€
=Zxe*-Ze* +c 3 9
3 o B1 +C
[4
3() f(=x) =f(x) B1
Symmetrical about Oy. B1
[2
(ii) (A) even B1
(B) neither B1
(C) odd B1
[3
4 Let u=x+2=> du=2xdx
[ =" 2 M1 [ Y2y orkin(e+1)
1X°+2 3 u u
-1 1 Al Yinuor %In(é + 2)
5[Inu]3
=1 (In18—1n 3) M1 substituting correct limits (u or x)
=141n(18/3)
=1|n 6* El must show working for In 6
4
5  y=xInx
dy -1 M1 product rule
T g &Inx B1 d/dx (InX) = /x soi
=X+ 2xInx Al oe
dy/dx =0whenx +2xInx =0 _ _ _
= x(1+2nx=0 M1 their deriv = O or attempt to verify
= Inx=-% M1 Inx=-2=x=e™ orln (INe) =-%
El

= x=e”=1Ne*

(€l
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6(i) Initial mass= 20 + 30 €” = 50 grams M1A1
Long term mass = 20 grams B1
(3]
(i) 30=20+30e" M1
- e—OAlt - 1/3 . .
= —0.1t=In(1/3) =-1.0986... M1 anti-logging correctly
= t=11.0mins
Al 11, 11.0, 10.99, 10.986 (not more than 3 d.p)
(3]
(iii) B1 correct shape through (0, 50) — ignore negative values
of t
Bl —20ast—
(2
7 XHxy+y =12 M1 Implicit differentiation
= 2x+xg+y+2yg=0 BL xﬂ+y
dx dx AL dx )
= (x+2y) % —ox—y correct equation
~ dy  2x+y M1 collecting termsin dy/dx and factorising
dx (x+2
(x+2y) Al o6 a0
(5]
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Section B
8(i) y=1/(1+cosn/3) =2/3. Bl or 0.67 or better
(1
(i)  f'(X)=-1(1+cosx)2-sinx M1 chain rule or quotient rule
sinx Bl d/dx (cos x) = —sin x soi
=L+ cosx)? Al correct expression
When x = /3, § yy) = SN /3) o
(%) L+ cos(z/3)° M1 substituting x = 7/3
*/— 3/2_v3 4_2V3 Al oe or 0.38 or better. (0.385, 0.3849)
1= ) 2 9 9
(5]
(iii) deriv = (1+c0SX)cosx—sinx.(-sinx) M1 Quotient or product rule —
(L+cosx)? condoneuw’ —u'v for M1
COSX + Cos’ X+8in° X .
Y Al correct expression
(1+cosx)
- _osx+l Midep | cos’ +sin’x = 1 used dep M1
(1+cosx)?
1 o« El WWW
1+cosx
Area = J"”3 1
0 1+cosx
= [ snx ™ B1
[1+ cosx}0
= sinz/3 T
- -0
15 cos;r/3( ) M1 substituting limits
=V3,2_+3 Alceao | or N3 - must be exact
2 3 3 (7
(iv) y=1(1+cosx) x>y M1 attempt to invert equation
x=1/(1+ cosy)
= 1+cosy=1x
= cosy=1x-1 Al
= y=arccos(U/x—1)* El www
Domainis¥< x<1 Bl
B1 reasonable reflectioniny = x
(5]
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9() y=v4-x° ;
ST . M1 squaring
= X+y=4 AL | R+yP=a+
which is equation of acircle centre O radius 2 Y comment (correct)
Square root does not give negative values, so B1 oe, e.g. f isafunction and therefore single valued
thisisonly asemi-circle. 3]
(i) (A) Grad of OP=b/a M1
= gradof tangent= _2 Al
b
p 1 _
(B) (x) 25(4—XZ) V2 (-2%) M1 chain rule or implicit differentiation
=X Al oe
N4-x
= fi(a)=— a Bl substituting a into their ' (x)
4-a
(C)b=~(4-2a%)
S0 f /() = _E as before £1
(6]
(i) Transiation through ( 2) followed by M1 | Trandation in x-direction
0 through ( 2 or 2 to right (‘shift’, ‘move’ M1 AQ)
Al 0
(Zj aloneis SC1
0
stretch scale factor 3in y-direction M1 stretch in y-direction (condoney ‘axis')
o Al (scale) factor 3
M1 eliptical (or circular) shape through (0, 0) and (4, 0)
Al and (2, 6) (soi)
4 —1if whole ellipse shown
(6]
(iv) y=3f(x—2)
=3V(4-(x-2)? M1 or substituting 3v(4 — (x — 2)?) oefor y in 9 + y?
=34 -+ 4x—4)
= 3V(4x - Al ax-x
=  Y=9dx-x)
= 9@+’ =36x* [E?ﬁ Www
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