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Qb cosf=d.7=—, . 0== At (1,-3), -2
V2 4 dx 4
~ : gradient of the normal—i
Qle 5.a=0, 6-m+5J2=0, m=6+5J2 - gradl =9
Q2a x=t—-2 where t20 Q5a f(x)=asin(6x)=2asin(3x)cos(3x)=96sin(3x)cos(3x)
y=1"—4t+1=1"—4t+4-3=(t-2) -3 i a=48
2y=x"-3 du
Q5b and Q5¢ u = cos(6x), 2 =-6 sin(6x)
Q2b
' When x=£,u=cos£=—3;when x=£,u:0
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JT’;% cos(3x)sin(3x)cos®(6x)dx = J,‘T’;48 sin(6.x)cos? (6x)dx
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Q2 F()=7+(r-4)7, 5(1)=7 -27 Qs 4 _la=H)+4_ 4
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Q3a z—i isafactorof f(z)=2z*—-4z"+7z>—4z+6 which =ﬂ': 2x 4dx=7£f[1+ 24 4jdx=zzf(1+ﬁjdx
has real coefficients, .: z+1i is also a factor. T ‘ T ‘ X
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. A quadratic factor of f(z) is (z—i)(z+i)=z2*+1.
= Jz[x +log, (x - 2)— log, (x + 2)];1

Q3b f(Z):(Z2+1XZ2+bz+C):Z4+bZ3+(C+1)Z2+bZ+C I x—=2 4_ 441 z —1 341 l
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The solutions are: *+i,2+ \/Ei
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Q7a The range of f(x) =3x arctan(Zx) is [O,

o).

Q7b f’(x)=3arctan(2x)+ 3){@}
6x

=3arctan(2x)+——
arctan(2x)+ o

Q7c¢ From part b, arctan(2x)= 1 f (x)- 2x

1+4x°
V3 f V3
1 2 2
Area = r arctan 2x x = 5 r rﬁ dx
) +4x
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% .[; f(x)dx = % [3xarctan(2x)|
= l[% arctan+/3 —%arctan 1} = (ﬁ _ l]”
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J‘lz szdleflﬂdlerldu u=1+4x e X
2 1+4x 4% udx 42y 1
1 .1 x=su=2
=—|log, ul, =—log, 2
;llog, ul, = log, 5
2

.. Area= ﬁ—l ﬂ—lloggZ
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Q8ai Horizontally: 7, =7, sin @

Vertically: T, cos@=5g,.: T, = 38
cos @
Q8aii T, =T sin0=5519 _ 54 ang
cos @

Q8b For 0<9< > , 0<sin@ <1 and cosd >0

0 sin @ 1
< <

: , - 0O<tan@<secd
cos@ cosd@ cosél

Q8c Neither string will break:

1,=28
cosd

.osecd<2 and tanfd <2

<98 and T, =5g tanf <98

sec<L2, . COSQZ%, . 0<9S%

Maximum value of @ is %
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