4753 Mark Scheme January 2010

4753 (C3) Methods for Advanced Mathematics

1 &-5¢=0
= &(@E-5=0 M1 factoring out € or dividing €* = 5¢" by €
M1 eleg=¢
= €=5 Al
— x=In5o0r 1.6094 Al In5 or 1.61 or better, mark final answer
[4] -1 for additional solutions, e.g. x=0
or  In(e™)=In(5¢) M1 taking Ins on e = 5¢*
= =In5+x Al Al | 2, In5+Xx
— x=In5o0r 1.6094 Al In5 or 1.61 or better, mark final answer
[4] —1 for additional solutions, e.g. x=0
2 (i) Whent=0, T=100
= 100=20+b M1 substitutingt =0, T = 100
= b=80 Al cao
Whent=5, T =60
—  60=20+80¢e M1 substitutingt =5, T = 60
= e*=1,
- k=1In2/5=0.139 Al 1/51n 2 or 0.14 or better
[4]
(i) 50=20+80e™ M1 Re-arranging and taking Ins correctly — ft
= e“=38 their b and k
=  t=In(8/3)/ k=7.075 mins Al answersinrange7to 7.1
[2]
3() dy 1 (1+3x0) 22 6x M1 chainrule
dx 3 Bl 3u®or :_:;(1+ 3x2) 2
= 2x(1+3x%)*° Al o.e but must be ‘2" (not 6/3)
[3] mark final answer
N dy 2 dy
ii 2y _ 3y 2
(i) 3y ™ 6x M1 Y i
= dy/dx = 6x/3y Al = 6X
= __2X = ox(1+3¢) Al
(1+3x%)%° - " .
El if deriving 2x(1+3x?)?2, needs a step of
[4] working
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H 1
A(i) R =[In(¢+1)] M2 [In(@ + 1)]
Al cao (must be exact)
=In2
(3]
or letu=x*+1, du 2x dx
12X M1 1
- IO x2+l -[ il Iadu
= [Inu]1 Al [In(1+x)] with correct limits
=In2 Al cao (must be exact)
(3]
(i) [-.2x 12x+2 2. 2 M1 dividing by (x + 1)
o il dx J(Z )dx AL AL |2 -2/(x+1)
=|2x-2In(x+1 Al
:[2—2In2( )]0 Al
O 1 1)
or J‘lﬂdx ltu=x+1=du=dx o
ox+1 M1 substituting u = x + 1 and du = dx (or
22(u-1) du/dx = 1) and correct limits used for u or
=j du
1 u Bl X
2 2 M1 2(u-2Dlu
- L (2_3) du dividing through by u
=[2u-2Inu]’ Al
[2u=2inu]; 2u—2lnu alow ft on (u— 1)/u (i.e. with 2
=4-2In2—-(2-2Inl) Al omitted)
=2-2n2 [5] 0.e. cao (must be exact)
5() a=0,b=3,c=2 B(2,1,0) ora=0,b=-3,c=-2
(i) a=1l,b=-1,c=1 B(2,1,0)
ora=1,b=1c=-1 (4]
6 f(—x) = —(X), 9(=X) = g(X) B1B1 condone f and g interchanged
gf(=) =g[f (X] M1 forming gf(—x) or gf(x) and using
=gf(x) f(=x) = -f(X)
= gfiseven El WWW
[4]
7 Letarcsinx= 6
= x=dné@ M1
6= arccosy =y = cos 6 M1
sn’ @+ cos? =1 £
= X+y=1
(3]
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8() AtP,xcos3x=0
= cos3x=0 M1 or verification
= 3x=n/2,3n/2 M1 3x=7/2, (3n/2...)
= X=7/6,mn/2 A1A1l | depbothMs condone degrees here
So Pis (n/6, 0) and Q is (n/2, 0) [4]
oy dy . M1 Product rule
i) =X —_
0 dx 3XSin 3x+C0S3X Bl d/dx (cos 3x) = -3 sin 3x
Al cao (sofor dy/dx = —3xsin3x allow B1)
atp Y _ w7 r mark final answer
: &:‘ES‘”EJFCOSE:—E M1 substituting their —/6 (must be rads)
dy _ Alcao | —gx/2
AtTPS&=—3xsn3X+cos3X=0 M1 dy/dx = 0 and sin 3 / cos 3x = tan 3x used
=  c0s3x=23xsn 3x
=  1=3xsn3x/cos3x=3xtan 3x
= Xtan3x=13 * E1 WWW
[7]
(i) A= J'”/G X COS3XX B1 Correct integral and limits (soi) — ft their P,
0 but must bein radians
Parts with u = x, dv/dx = cos 3x M1
duwdx=1,v=1/3sn3x
= A= %Xgn3x}6_j”’6:_lgsingxdx Al can be without limits
0
L 0
1 1 z Al dep previous Al.
= gxsin3x+§c053x} M1d substituting correct limits, dep 1% M1: ft
- L 0 e | their P provided in radians
/4
18 9 Alcao | 0.e. but must be exact
[6]
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o) ¢ (X +D4ax—(2x° -1)2x
) = (O +1)° M1 Quotient or product rule
— 4+ Ax— A5 + 2X 6x Al correct expression
(X2+1)2 = (X2+l)2 El WWw
2 2
VIVhenx>O, 6x>0and (x"+ 1)°>0 M1 attempt to show or solvef’(x) >0
=  f(x>0 El numerator > 0 and denominator > 0 or, if
solving, 6x>0= x>0
[5]
(i) f)=8-1_42 B1
4+1 5
Rangeis —1< ysl% B1 must be <, y or f(X)
(2]
(iii) f'(x) max whenf""(x) =0
= 6-18X=0 M1
—  X=13x=113 Al ()13 0e (0.577 or better)
= 6/V3 6 9 93 M1 substituting 143 into f' (x)
o= aly " 316 8 =195 A[~1] 9V3/8 0.e. or 1.95 or better (1.948557..)
a 4
3
i D inis -1 12
(iv) Domainis —1<x<I- B1 ft their 1.4 but not x> —1
RangeisO<y<2
g =¥y= Bl or0<g(x) <2 (notf)
24 .
. M1 Reasonable reflection iny = x
Alcao | from (-1, 0) to (1.4, 2), through (0, V2/2)
g allow omission of one of -1, 1.4, 2, \2/2
_ / 14 (4]
(V) _ 2x2 -1 Xy
) (could start from g)
2
- 232 -1
y +1
= Xy +x=2y-1 M1 Attempt to invert
=  X+1=2—xy/=y(2-X) M1 clearing fractions
= 2 _ X+1 M1 collecting termsin y? and factorising
2—-X
x+1
= Y=,}—2_X* E1 WWW
[4]
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NOTE
For the domain of g(x) in 9(iv) the answer is -1£x £ 1.4. The published markscheme gives -1 <x < 1.4;

this is because, at the time, the published markscheme was not the same as the final one used by the
examiners and so the published markscheme contains a printing error. This did not affect marking as
the examiners used a correct version.





