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Section I

" 10 marks

Attempt Questions 1-10
Allow abont 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1-10.

1 What are the values of a, b and ¢ for which the following identity is true?

5x2—x+1 _a  bx+c

x(x.2+l) x xt+l
(A a=1, b=6, c=1
(B) a=1, b=4, c¢=1
(Cy a=1, b=6, c=-1I
D)y a=1, b=4, c=~I1

2 The polynomial P(z) has real coefficients, and z=2—1i is a root of P(z).
Which quadratic polynomiat must he a factor of P{z)?

(A z'—4dz+5
B) z2+47+5
() z—-4z+3
M) 2 +dz+3

3 What s the eccentricity of the ellipse 912+ 16y* =257

@ =
o
© J—f_
® >



. r .. . N —
Given z = 2[0055 + 15111—3-} which expression is equal to (z":) l'?'

(A) %[cos%—isin%}'

b

- (B)

cos]r isi
— — {sin
3

Wiy

{C) %(cosg + isin

w R

D) 2(005’—;- + isiug

Which graph best représents the curve y*=x%-- 2x7

(A) Y B)
0 A 7
© ¥ )

=Y

The region bounded by the curve y*=8x and the line x=2 is rotated about the

line x=2 to form a solid.

Which expression represents the volume of the solid?

4 ’ .2 2
(A) ﬂJ 22 {%J dy
¥]
4 3 2
(B) sz' 22 4[3’?] dy
Je
4 5 2
(©) nJ (2—%} dy
1
- 4 2 2
1) sz [2—%} dy
a



1
Which expression is equal to J 1= sinx dx?

(A) tanx—secx+c¢
(B) tanx+secx+c
(©) log, (1-sinx)+¢c

log |1--sinx
{D) —e( )+c
—cosx

The Argand diagram shows the complex numbers w, z and », where w lies in the first
quadrant, z lies in the second quadrant and u lies on the negative real axis.

Which statement could be true?
(A) w=zwand u=z+w
(B) yu=zwand u=z-w
(Cy z=uw and u=z+w

DY z=uw and u=z—w

A particle is moving along a straight line so that initially its displacement is x=1, its
velocity is v=2, and its acceleration is a=4.

Which is a possible equation describing the motion of the particle?
(A) v=2sin{x—1)+2

(B) v=2+4dlog,x

©  v=4(x*-2)

®) v=x*+2x+4

10

a

Which integral is necessarily equal to J f (x)dx?

=

(A) J‘a f(xj =~ f(~x)dx

0

®) L ()~ £ x)dx

C) j:f(x - a) + f(—x) dx

D) Jaf(x—a)+f(a—x)(i.r

0



Section IX

90 marks

Atternpt Questions 11-16

Allow about 2 hours and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 1116, your responses should include relevant mathematical reasoning andfor
calgulations.

Quiestion 11 (15 marks) Use a SEPARATE writing booklet.

(a) Consider the complex numbers z=-2—2{ and w=3 41,

(i) Express z+w in modulus—argoment form. 2
(ii} Express f_v in the form x + iy, where x and y are real numbers, 2
2
() Evaluate J (Bx — 1) cos(zx) dx. 3
: ¢
(c) Sketch the region in the Argand diagram where | zl < I z— 2| and 3

7 z
—— S argz & —.
g MBSy

: 1
(d) Without the wse of calculus, skeich the graph y=xz-

. T showing all 2
intercepts, X
(c)' The region enclosed by the curve x=y(6—y) and the y-axis is rotated about 3

the x-axis to form a solid.

Using the method of cylindrical shells, or otherwise, find the volume of the solid.

Question 12 {15 marks) Use a SEPARATE wrifing booklet.

{a) The diagram shows the graph of a function- / (1)

¥y

1

1
N RS
1

! }

—li O 1 X
2
1
t

Draw a separate half-page graph for each of the following functions, showing all
asymptotes and intercepts.

W y=/(|xl)
) y= f—(l;)

() Tt can be shown that 4cos? 0 — 3cos & = cos36. (Do NOT prove this.)

Assume that x=2cos 8 is a solation of 23 = \/f;

3

(i) Show that cosﬂf.?:T.

(i Hence, or otherwise, find the three real solutions of x* — Ix= \E .

Question 12 continues on page 9



Question 12 (continued) Question 13 (15 marks) Use a SEPARATE wriling booklet.

{c) The point P(x,, y,) lies on the curves x> —y>=5 and xy=6. 3 (a) Using the substitution ¢ = tan% , or otherwise, evalnate

Prove that the tangents to these curves at P are perpendicular to one another,
F4

2 1 d
& 3sinx—4cosx+5 *

1
2n,
x2n
(dy Let I = J T ldx, where # 1 an integer and # = 0.

o X7 F
() Show that [, = r. 1 2 .
4 (b) ‘The base of a solid is the region bounded by y =x2, y=—=? and x=2.Each
cross-section perpendicular to the x-axis is a frapezium, as shown in the
(i) Showthat I +F = 1 ) ] 5 diagram. The trapezium has three equal sides and its base is twice the length of
motal s gp— any one of the equal sides.
. 1 4
(fii} Hence, or otherwise, find J il dx. 2
: 2
p X°+1
End of Question 12

Please turn over Find the volume of the solid.

Question 13 continues on page 11




Question 13 (continued)

22
(c} Tbe point S(ae, 0) is the focus of the hyperbola ::?ﬁl% =1 on the positive

X-aXis.

The points P(ar,l br) and Q(?, “gJ lie on the asymptotes of the hyperbola,

where 1> 0,

2+ I) b(F - 1)
2t

. a(
The point Af| 1

% is the midpoint of PQ.

]

(i) Show that M Ties on the hyperbola.
(i) Prove that the line through P and 0 is a tangent to the hyperbola at M.
(i) Show that OP x 0Q =052

(ivy IfPand§ have the same x-coordinate, show that MS is paralfel to one of
the asymptotes of the hyperbola.

End of Question 13

—11-

Question 14 {15 marks) Use a SEPARATE writing booklet.

(@ Let P(x)=x"—10:*+ 152 6.
(i) Show that x=1 is a root of P{x) of multiplicity three.

(i) Henes, or otherwise, find the two complex roots of P(x).

2 .2
(b) The point P(n cosfl, bsinB) lies on the ellipse I—z-[- % =1, where a>b.
a® b )

The acute angle Belween OP and the normfﬂ to the ellipse at P is ¢.

¥y
b
P(acosﬂ, bsinﬂ)
¢
9] / a ¥
a* - b* —
(i} Show that tang = ; sinfl cos@.
a

(i) Find a value of _9 for which ¢ is a maximum.

Question 14 continues on page 13

~ 12 —



Question 14 (continued)

(c) A high speed train of mass m starts from rest and moves along a straight track.
© At time ¢ hours, the distance travelled by the train from its starting point is x km,
and its velocity is v km/h.

The train is driven by a constant force F in the forward direction, The resistive
force in the opposite direction is Kv?, where K is a positive constant. The
terminal velocity of the train is 300 km/h. ’

(i Show thai the equation of motion for the teain is

(ii) Find, in terms of F and s, the time it takes the train to reach a velocity
of 200 km/h.

End of Question 14

Please turn over

13~

Question 15 (15 marks) Use a SEPARATE writing booklet,

(a) Three positive real numbers a, band c are such that a +b+c¢=1 and e Sbh<c.

By considering the expansion of {a+5+ 0)2, or otherwise, show that

Sa% 4+ 3 4 < 1.

(b) (i) Using de Moivre’s theorem, or otherwise, show that for every posilive
integer n, :

nw

e + =) =2(v2)' cos™ .

(i) Hence, or otherwise, show that for every posifive integer n divisible by 4,

(-0 ()

Question 15 continues on page 15

—14-



Question 15 (continued)

(©

A toy aeroplane P of mass m is attached fo a fixed point O by a string of length £,
The string makes an angle ¢ with the horizontal. The aeroplane moves in
uniform circular motion with veloeity v in a circle of radius r in a horizontal
plane, .

nig

o

The forces acting on the aeroplane are the gravitational force mg, the tension
force T in the siring and a vertical lifting force kv?, where k is a positive
consfant.

(i) By resolving the forces on the aeroplane in the horizontal and the vertical
sing £k fg
cos? & m v?

directions, show that

sing < {E (Do NOT prove this.)
coszqé -H

(i) Part (i) implies that

Use this to show that

sing < Jim® + 4022 —m

28k )
E-
"

- sing
2
cos” ¢

(i) Show that is an increasing function of ¢ for u% <p<

(iv) Explain why ¢ increases as v increases.

End of Question 15

~ 15—

Question 16 (15 marks) Use a SEPARATE writing booklet.

(@)

The diagram shows two circles %, and %,. The point P is one of their points of

intersection. 'The tangent to @, at P meets &, at (, and the tangent to €] at P

meets &, at R.

The points A and D are chosen on €, so that AD is a diameer of €, and paralel
to PQ. Likewise, points B and € are chosen or &, so that BC is a diameter of

%, and parallel to PR.

The points X and Y lie on the tangents PR and PQ, respectively, as shown in the

diagram.

Copy or trace the diagram into your writing booklet.
(i) Show that ZAPX = /DPQ).
(ii) Show that A, P and C are collinear.

(iii) Show that ABCD is a cyclic quadrilateral.

Question 16 continues on page 7
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Question 16 (continued)

{t) Suppose n is a positive integer.

(i) Show that

-1 gp
—_x < L 7~ (1 bt (~I)n x%" 2) <z
I+x® -

(i) Use integration to deduce that

1 Sfﬁ 1ﬁ1+l_...+(_1)"_l_l_ < 1 .
21:L_+1 4 3 5 2n—1 2{z+1

7% 1 1 1
iif) Explainwhy —=1— =4 — — = + -
(iif) xpalnw1y4 3757
{¢) Find J—m dx.

(l+ lnx)

End of paper

17—




Mathematics Extenson 2 : 2014 Higher School Cerificate
'
2 i 6 For answer (B):
: §
: i _dv
. B 5 a=y-——
. s 'i 5 v
2014 Higher School Certificate = 2 dlog, e
Solutions =@t
Mathematics Extensi ]
a ematICS XtenSIOn 2 ! Thus it is answer (A).
. ¥ i
{ i 10 @O 'Lf(x) dx= L:f(x) dlr+j° F{x)
. a_ 7 2
SECTION I : e = =141,
Summary b For 1;:
1 E : B|SC[7B09a \ ,3:_4"1_ fet u=x+a=>x=u—amdds=ds
2 c 6 D 8§ Bji0 D :
L=|" f(x)ax
SECTIONI 4 ' 7 ® J A _ J _(‘ +sinx) —_dx =" f(u~a)du
1 (D) Using pariial fractions; : I-sinx J (I1-sinx){+ sin x) ;
57 -x+l_a_bric _(Qsing) =f, f(x-a)dx
W+ x 2P+l ) costx For I,:
5y —xtl=alx? +1) +(br+ox i: :Iseclx-l.-tanxsecxdt let i=a—x=>x=g-nanddi=—
=(a+b)x’ +exta £ =tanx+secx+c. I =J‘f(x)zix
Equating coefficients; . jon
e=-I, a=1 ; . =| fla—u)—du
; 8§ B a
ath=35 z W .
Lthes f N :.[0 Fla-u)du
bed " ={*fla—x)dx
.'.ﬂzl,b=4,6‘:‘~l. 1 u Oi J‘o f( ) .
P i 5 u=z-w (add the negative of w) L+ =Jlof(-fﬁﬂ) !i'H'L Fla—:
2 (A) Iz=2-iisarocotof P(z), ; E = (add the arguments) a
then Z=2+7is also a root. 5 ; .. H=ow n =J, f(x-a)+ f(a—x)dx.
Sum of the roois is z+7 =4, ; ; Thus it is answer B.
Product of the roots is 77 =222 =5, ¢ ‘ 1. NII
The quadratic equation with these |§ . 9 (&) Forx=1 -v =2 for{A) and (B) SECTIO
c 9 : .
roots is z” ~4z+5. ; J (C) is undefined and (D) is 7. Question 11
: 4
3 B B=ad (I-—eZ) 3 ’ For answer (A): _— 2t wm 22 +3+i
P L ! i ~ -
at Consider y=x*—2x : =(2sin(x—1)+2)x2cos(x—1).1 Je+=2
] It is the dashed curve above., : = ~Dsin{l-D+1 T
-1-4 Foyartan , e we(0) =
s : =
- g"9_ y=tJyx*-2x f- Hence z+w=+2 cis[é%}
ig This curve is undefined for 0 <x<2,
i
2014 ¢ Page 62 2014 ¢ Page 63




Mathematics Extension 2

@ z_-2-2 3-i
w o 3+i 3§

=—8-—4i
G+1
4 2.
=———Zj
5 5
i
™ Let = [ 2(3x—1)cos (#x) d
u=3x-1 du=3dx
dv =cos(mx) v=-1usin(:n:)
x

I =%[(3x—l}sin(zx}]fﬁz-j’fsin(xx) dr

© Lot z=x+iy
|z] =" +¥?

z—2=x+iy—-2
=x—2+iy

|e-2|= =27 + 5
|z|<|z—2]

Jf +y' < \/(x—ﬁ.)z +yt
Py <x®—dxrdty?
x%1

i 4 k4 .
—— < arg z < is the region
3 MBIy g

between y=x and y=-—x

[(i)] y=x —»1—2 is an even function,
x

Tts domain is all x, x=0.
y-intercepts: x=+1.

lim (x’ __12.] =00,
ESlg x

O]

SV =2ryy(6-y)}5y.
6
V=2ﬁjﬂ(6y1—y3)dy
1 L]
:2 2 3__ 4
”[ N l
=27 (432-324)—(0) ]

=2167 units®.

Quesfion 12

@ O y=r{)

2014 & Page64
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P
W 77w

At P(x,,¥):
H__ %
dxr x

Now ic-'-><~25'-:r-1
Yo %

H ‘ 1 o)
? x
d @O L=} 5 dx
() (1) ? J0‘¥2+1
1
o @® "Substitute x=2cos fin =I 11+1dx
0X
¥ -3x=43 T
=[tan™?
Bcos® P—GeosP=13 [a x:L
z
4c0530—3c030=—‘2—§ =T
Jg ! 1 a1y
ocos3f=——. . JERR—S
I = _ d
2 (ll) In+ a2-1 J0[12+1+Il+1 X
i-‘_h—‘l x‘l+l
(i) cos36=i2_3— (3 solutions) =J_x’(+1 )
1]
# iz 13« 1 [xu—t:l‘
ezﬁ'_lm'ﬁ‘ 2n-1 3
1 .
374 137 = (1-0)
=2 .2 y2c0s—. 2n-1
x=2cos cos s cos— o
’ T 2n-1
(© Forx'—y' =
ey (i) Method 1
2x-2y——=0 o
dx J‘ e,
dy_x o X +1
dr y From (ii):
At P(x,¥): AL, = 1
2n—1
S 11
L+ = =—
o 2T -1 3
For xy=6 , _l_I
1P 5=p .
’ dx’ _ 1 ]
d__Y T o1
de I,=1-1,

2014 4 Page 65

-~ The tangents are perpendicular.




Mathematics Extension 2

" But from G) 1, = -

4
L=1-%
4
i
I 7= '5— I 1
=1_@“£)
3. 4
T 2
4 3
OR
Method 2 “otherwise solution”
By division:
4
x 2 1
: —F+
X+ i +]

dx

'[ dy= Jx
ox +1 a
1
x
Z—x4tan'x
5 }
0

1 4
=3—1+Z~(0—0+0)

x 2
4 3
Question 13
(a) {=tan2, sinx:i2
2 1+:¢
¢ 1-£
de = , COS
I 142
T r 1
whenx=—, f{=fan—=-—
3 6 3
whenx—% f=tan—=1

I I S ——
4 Jsinx—dcosx+3

1
_J I 24t
- — 2 Ta2
! 3% 2 1-¢ + I+¢

113 —4dx
B 1+ 1+12

I}

24t
L6t 4448 45856
i

j‘ 2dt
I TENE |

j (3t+1)

:-—-i.l..ﬁ_l
6 3 3
233
"
(b) ¥
¥ ln ¥
-
oy ¥ ¥y
y z
B=yiaf 2
F [2J
2
S
¥
3 2
e
3
=22
Py ¥y
t 3
Area:—xw-i-y(y+2y)
=§x?}y2 but y =
=3J§x“
4

2014 ¢ Page66
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4
6V=§%—6x

2 4
=I 343x &
s 4

!

(5]

24f

20 units?.

(¢) (i) Substilute M into the equation:

a?+0)Y (e -DY
Loy La 2t

a B a »
(2D (@204

4¢? 4t
4
T4
=1
. M satisfies the equation of the
hyperbola.

- a(r —1)
Thus the line through PQ is a tangent
To the hyperbola at M.

2 2
Gy OPx0Q =B +a*f % ’i’_z,r%
=pb* +a® x-}\/b2+a2

(iv) "For P and § to have the same x-coordinate
ge=al = e=f{.
b 1)
_. 2e

m =
M (z(e +1) —ae

~0

b(e —1 a(e® +1) 2ae ]

b(e —1)

b(e _1) [a(l e)]
e
ate* —1)

For the hyperbola, the equation of the

asymptotes are y = :tg.r . These have
a

gradients = ié-.
a

- MS is parallel to one of the asymptotes

2014 & Page67




Mathematics Extension 2

Question 14

@ @ PE=x-10x+15x-6
P(x)=5x"~20x+15
P(x) = 205> 20
P"(x) = 60x

P> = (1)* —10(1) +15(1) 6
=0
P'(1y=5(1)" - 20(1)+15
=0
PU(1) =200t 20
=0
PH()y=60(1)

#0
- x =1 is a root of multiplicity 3.

(i) Let the other roots be cand .
The sum of the roots is:
a+f+1+141 el
a

=0
g+f=-3

The product of the roots is:

(1) =-L
—6

1
afi=6
Hence o and 8 satisfy the quadratic:
F—(a+MHr+af=0
P +3x+6=0

2 G 0[0)
2
D34S

2
_-3tiVis
2
These are the complex roots of Pfx).

2014 &

® O

Page 68

2 2
L=t
a b
2x 2y d
ST
a° b dx
2ydy  2x
Pdo a
o s
& a’y

At Pacos@,bsind):

— bPacosd
a*bsin @
__beos
asing@
asingd
i =
beost

22tarn9

= 4 tan
a
¢ is the acute angle between OP
and the normal at P:

m,, —l
tan ¢ = [—_0r

1+m,m,,

Etanfi’—-latam?
b a

2 _ g2
tan & a b
_ ba

sec’ @

sinf ( a* - b* )
cosﬂ[ ba Jcos g

132
:[a b ]sinﬂccsﬁ.
ba

2014 Higher School Certificate

® @ tang =(“2 - )sin fcosf
ba

2 42
=[a . ]éx%inﬂcc\sﬂ

ba
2 2
:l i__b_ 5in 28
2{ ba
Since a and b are constant,  will be

a maximum when sin 28 is a maximum,
The maximum value of sin28 is 1.

This occurs when @ =% .

© ® % F
>

The resultant force is mi = F — Kv?
The terminal velocity of v=300
occurs when¥=0.
mx0=F—K300°
Kot
300

v F 4
=F———y
Thus i 2007

|-Gl
) m‘f=F[1~[3%.0]2]

T o)
di= 300m f 300 dv
F J, (300-v)(300+v)

i 42 gy

- 150”'[1115—1:11]
F
_ 150mIn3
—F
Question 15
(a) Note: @ >0,b>0,c>0 and asb=<c

Thus: 2ab > 2a°, 2ac = 24°, 2be 2 25°
(a+b+e) =1
a +b% +c® +2ab+2ac+2bc =1
&bl +2a 424" 207 <1
5a% +3p +c 1.

® O 4= JE{_\%Jr—J%IJ
=Ji(cos%+isin£]

4

(1+i)“=(ﬁ)n(cos%+isinff-) ®

o{ol o)
st
(1-iy =(+2) [cos%’i—isin%) ®

O+@
(LI + (i) = (\/5)" (2::03 ’—Zl)

=2(J§)‘ cos—r%r—.

7014 4 Page69



Mathematics Extenslon 2

(©

Gy @+ Q=i

I

ny, < NEOW
[k)i +Z‘;(—l) [k}
APIP m,
r i +{-1) B i
mi* (1+¢Y)
:Zz[:]f* (k even)

The result when & is odd is 0.

il

B g o N T g

Now equating parts (i) and (ii):
SN * R
124;2["} =2(\/§) [GGSTJ
nin .k H hT
z[k]l =(J§) [cosT]

£=0
Since k is even:

BT )

MROKHC

(e )
)
=(~1)s(+2) .

(i) Resolving the forces verticatly:

' emg+Tsing @

Resolving the forces horizontally:
2

Tcosg= ilid
r
m
T= but r=£cosg
rcosg
2
T mv2 o
fcos' ¢
Substitnte @ in @
2
v =mg +—2_sin
LA cos’ ¢ ¢

(i

(iif)

2014 ¢ Paga 70

2 .
£k’ :fmg+mv Szm¢
cos” ¢
i .
—ILS;PE=€ W —Lmg
cos’ ¢
sing £k _fg
cos’d m v
sin2¢ < £k
cos“¢  m
msing < £ kcos® ¢
%sin¢<cos’¢
m
——sing <1-sin’
T ¢
sin? g +——sing <1
¢ 77 ¢
m m Y m Y
sin® g +—sing+| — | <1+ —
wgqpsing (231:] (22:«]
sing+ m T <41€'2.fc2~i-n'z2
28k 407k
Looking at all solutions:

2014 Higher School Cerlificate

VAOE vt m o ANAEE v’
<sing+ <
28k 28k 2k
Onty set of solutions required
as ¢ is acute:

m NAECK +m’
2k 20k
VA e —m

28k

d [ sing

o)
_ cosgcos’ ¢—2cos g(—sin d)sin g
-  costd
_ cos’ #+2cosgsin® ¢
- cos* ¢
_cos’ g +2sin’ ¢
T cos'g

sing <

sing <

Since ﬁg- <¢ <% are in the I and

4™ quadrants . cosg>0
Hence cos® ¢ >0 and sin®$20.

Question 16

(a)

(iv)

@

(i)

d in? (i)
.‘.M;%Sl—nﬁ>0and hence
cos” ¢
sing , . T Fid
is increasing for ——<g <—.
cos’ ¢ £ 2 ¢ 2
Consider:
sing W g
cos’¢ m ¥V .
. in Ik
As v increases — 2¢ ——
cos'd  m
R sing , . .
and since ot § is Increasing from O

part (iii), ¢ must increase.

LAPX = LADP
{Alternate Segment Theorem)

ZADP = ZDPQ {alt. /s, ADIPQ)
Thus ZAPX = ZDP(.

ZAPX = ZDPQ (from part (i))
Similarly ZBPY = ZCPR
ZAPD = /BPC =%0° (Z in semicircle) (i)
2/APXH90° = 2ZCPR+50°

ZXPQ =ZYPR  (vert.opp. £s)

. ZAPX = ZCPR

These angles are in the position for
vertically opposite angles, thus
they are two straight lines.
- A, P, C are collinear.

2014 ¢ Page71

ZADP = ZAPX (from paxt (1))
ZCPR=ZBCP (alt. /3, XR | BC)
ZAPX = ZCPR

(vert. opp. £s, APC collinear)
. LADP = ZCPR=/BCP
.. /ADB = /BCA

(same angles as ZADP, ZBCP)
These angles are in the positions for
equal angles in same segment on
chord AB).
~ ABCD is a cyclic quadrilateral.

[ LN O ) g

is a G.P. with g =1,7 =—x, n terms.
- (=2

R T

1- -2y

T 1Al

Thus:

f;—(lﬁx1 B R e T\ o ,r’“z)
X

Ry

n

_ v -2y
T1+d 144
B (__x!)n
Tsdd
(1) "
i+
Since —x** <(~1)" ™ < 2™
and I+x* 21
(-1°x™
1+5
Replacing the middle term gives the
desired result:

1 (1= +xt-f+) .
__xh S — <y
1 +x + (“1)1-1 xh-l

- g <x*

Integrating all parts with respect to
x between 0 and 1.

!
Vg | b o aen
‘[" * dx"[2n+l( * )l

1

_2n+1



Mathematics Extension 2

i .
J‘ llzdx=[tan"i’]; {c} Method 1: o
o tx For [ = | ——— dx
_Z (1+lnx)
. 1
J (lhxz+x"—...)flrﬁ[xﬁ£+i—..l . ﬂzlzi
. 3 5 dx x &
n1"l+l_m a'u=i'(ir )
3 5 e
! v g 1 o i dx=edu
? dy = xt *
oI [Q’WI :L I=j—"£—2du
1 (1+u)
T 2n+l (1+u)e j "
= dl,t— du
Thus (1+u) (1+u)’
1 " 1 1 -t 1 [ H
- <F _[1-1ii use integration by parts
4 (1 3t Y 2:;-1]52“1 . My
¢ —€ £
=f diu— —+I du
) L 1+u [1+u 1+u
(i) Asm—w, +——30 &
2n+1 = +c
So: 1+u
T 111 X
RS B [ T < = +c.
0S4 [l 3+5 7+...]_0 1tinx
.'.ﬁﬁ(l—l+l—l+... =0 OR
4 35 7
Method 2:
Thus%:(l—%+%—%—+...]. e x
In x d (l+lﬁ.\.’)—‘;dx
L N B 3
(1-+Inx) (l+lnx)®
=—2 e
I+hnx
This can be verified by using the
quotient rule on the result.

End of Mathematics Extension 2 solutions
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