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4753 (C3) Methods for Advanced Mathematics

Section A
7l6 1 % l l
1 J' sin3xdx=| —=cos3x B1 —5C083x| Or| —-cosu
0 3 . 3 3
1 r 1 s Lo
=—-=-C0S—+—=cos0 M1 substituting correct limitsin +k cos ...
1
-= Alcao 0.33 or better.
3 [3]
2() 100=A’=A=A=100 M1A1
50 = 100 %% M1 50 = A &% ft their ‘A’ if used
= e®%=05
=  -1500k=1n0.5 M1 taking Ins correctly
= k=-n05/1500=4.62x 10" ?5]1 0.00046 or better
(i) 1=100e™ M1 ft their A and k
= —kt=In0.01
= t=-n001/k M1 taking Ins correctly
= 9966 years Al art 9970
[3
3 Can use degrees or radians
2n- M1 reasonable shape (condone extra range)
B1 passes through (-1, 2r), (0, ©) and (1, 0)
Al good sketches —look for curve reasonably
vertical at (-1, 2r) and (1, 0), negative gradient
) | at (0, w). Domain and range must be clearly

A 1 [3] marked and correct.

-

4 ax) = 2|x—
| ]4 Allow unsupported answers.

= b=2/0-1=20r(0,2 B1 o
2x-1=0
M1 _1i
= x=1ls0a=1lor(l0) AL |x|=1isA0
[3] www
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51 €¥Y=1+sinx M1 Their 26% x dy/dx
=  2e¥dy/dx = cosx B1 2e¥
— COSX
= dyidx= 2> Al o0.e. cao
(3l
(i) 2y=In(1+snx)
= y=%In(l+sinx) B1
_ 1 cosx M1 chain rule (can be within ‘correct’ quotient rule
= =S with dvidx = 0)
COSX B1 Tuor Y(1+sinx) soi
= Z>2 asbefore El www
Zezy [4]
X+1 1
6 ¢ 1 M1 correct expression
)= x+1
71_1
1 X_l M1 without subsidiary denominators
=% eg _ x+1+x-1 x-1
X+1-Xx+ o=
— /2 = x* E1 x-1 X+1-x+1
(%) = f(x) B1 stated, or shown by inverting
Symmetrical abouty = x. B1
(5]
70) (A (x=yY)O0E+xy + ) M1 expanding - allow tabulation
= + Xy + -y - x -y
=Xy * El WwWw
(B) (X + Y2y)* + ¥%uy? M1 (x+%y)? =X+ Y%xy+Yaxy +Yay? 0l
=X Xy +Yay + Yy
=X +xy+y El cao Www
4
(i) X-y*=(x—-y[(x+%y)?+ %y M1 substituting results of (i)
(x+ %4y)* + %y? > 0 [as squares > 0] M1
= ifx—y>0thenx®-y*>0
= ifx>ythenx®>y * [E?ﬁ
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8() A: 1+Inx=0 M1
= Inx=-1s0Ais(e™, 0)
= x=et Al SC1 if obtained using symmetry
B: x=0,y= e '=¢e’s0Bis(0, €?) B1 condone use of symmetry
Penalise A = e, B = €, or co-ords wrong way
round, but condone labelling errors.
C:fl=et==1 El
g)=1+In1=1 El

(5]

(ii) Either by invertion:

eg. y=elx oy
x=¢ !
- Inx=y-1 M1 taking Ins or exps
= 1eInx=y B
or by composing
eg. fg(x)=f(1|+|nx) M1 et lor 1 +In(e Y
:e1+ nx-1
=™ =x El
[2]
1, w1t M1 x—1 -y u
(iii) _[Oe dx=[e | [e] oeoru=x-1=[e']
P gt M1 substituting correct limits for x or u
1 et Alcao | 0-e not€’, must be exact.
(3l
. d
(iv) I Inxdx:J. Inx&(x)dx M1 parts: u=Inx, dufdx = 1/x, v = x, dv/dx = 1
= xInx—J x.ldx Al
X
=xlnx—x+c Alcao condoneno ‘c’
= .[l_lg(x)dx=.[l_1(l+lnx)dx
€ €

:[x+x|nx—x]l,1 B1ft ft their ‘x Inx —x' (provided ‘algebraic’)

=[xInx).. Lo
= 1n1-elne?) DM1 substituting limits dep B1

=gl= El WWW

(6]

(V) Area= _folf(x)d x—J.;g(x)dx

M1 Must have correct limits
=(1-eYy-¢e?
=1-2e Alcao 0.264 or better.
or
Area OCB = area under curve —triangle
=1l-e'-%x1x1
=Ygt M1 OCA or OCB =% —¢*
or
Area OAC = triangle — area under curve
=Y%x1 x1l-g*
=gt
Total area=2(2—€7)=1-2/e Alcao 0.264 or better
(2
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9(i) a=13 B1 or 0.33 or better
(1
Lod 3x-1)2x-x*.3
(i) —y=% M1 quotient rule
dx (3x-1) Al
_ 6x2—2x-3x
(3x-1)?°
_3x*-2x
(Bx-1)?
X(3x—2) www — must show both steps; penalise missing
=" El brackets.
(3x-1) 3]
(iii) dy/dx=0whenx(3x—2)=0 M1 if denom = 0 also then MO
= x=0o0rx=2/3,s0aP,x=2/3 Al o.eeg. 0.6, but must be exact
2
when x:g,y:7(2/3) =il M1 .
3 3x(2/3)-1 9 Alcao | o.eeg. 0.4, but must be exact
when x = 0.6, dy/dx = -0.1875 B1 —3/16, or —0.19 or better
when x = 0.8, dy/dx = 0.1633 Bl 8/49 or 0.16 or better
Gradient increasing = minimum El o.e. e.g. ‘from negative to positive’. Allow ft on their
[7] gradients, provided —ve and +ve respectively.
Accept table with indications of signs of gradient.
. Na
(iv) I3x—1dX u=3x-1 = du=3dx (u+1y
) B1 9
(u+2) o.e.
u
:J’L}du
1 ( 132 1 u+2u+1 . X 13 ()
:4(“” qu = Lput2usl _
27 u 27 u M1 expanding
1 1 "
B EI(U * 2+G)du El Condone missing du's
Area= J‘l X—de
233x -1
Whenx=2/3,u=1, whenx=1,u=2
=L P+ 2+1/uyd
= E-"l (u+2+1/u)du
2
:i[1u2+2u+lnu} B1 Fuzﬂu“”u}
27| 2 . 2
:2—17[(2+ 4+In 2)—(%+ 2+In1)] M1 substituting correct limits, dep integration
— L @liing [=/*+2n2; Alcao | o.e., but must evaluateIn 1 =0 and collect terms.
2772 54 (7]
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