SYDNEY BOYS HIGH

MOORE PARK, SURRY HILLS

JUNE 2010
TASK #2
YEAR 12

Mathematics Ext 2

General Instructions:

Reading time—5 minutes.
Working time—2 hours.
Write using black or blue pen.

Board approved calculators may
be used.

All necessary working should be
shown in every question if full
marks are to be awarded.

Marks may NOT be awarded for
messy or badly arranged work.

Answer in simplest exact form
unless otherwise stated.

Y,

Total marks—120 Marks
e Attempt all questions.

e The mark-value of each question

is boxed in the right margin.

Start each NEW section in a
separate answer booklet.

e Hand in your answer booklets in

3 sections:

Section A (Questions 1 and 2),
Section B (Questions 3 and 4),
Section C (Questions 5 and 6).

Examiner: Mr D. Hespe

This is an assessment task only and does not necessarily reflect
the content or format of the Higher School Certificate.



Section A
Marks
Question 1 (20 marks)

In5
(a) Find the exact value of / e’ dux.
0

(b) Integrate

4 sin z,
(i) -

2245’

(i) cos

(iii) ﬁ

V1—cos0
(c) Evaluate / In(x®) dz.
1
d

(d) (i) Express (= Q)x(x —y in partial fractions and hence find / (= ;) (i s
5 4dz

(ii) Evaluate / T by completing the square on the denominator.
% =2

Page 2 of 8 ... /exams/2010/Year12/Task#2.tex 25/6/2010



Marks
Question 2 (20 marks)

(a) (i) Verify by substitution that 1 4 2i is a solution of the quadratic equation
2% +5 = 2x.
(ii) Write down the other solution.

(b) Simplify, leaving in the form a + ib:

(i) _i737
(i) (3 +i)(5 —1),

(i) >

44 37’

(¢) (i) Draw an Argand diagram showing the three vectors
1+2¢ 1-—-20 I+ 2
2 7 2 7 1=2
(ii) Sketch |z — 1] < 2 on an Argand diagram.
(d) (i) Let z = cos@ +isinf, then show that 2" 4 27" = 2 cos nf.
(ii) Hence or otherwise, find /COSGZEd[B.
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Section B
(Use a separate writing booklet.)

Question 3 (20 marks)

(a) (i) If 2 =z + iy, the conjugate of z, Z= x — diy. Prove that
(@) [2] = [z,

(8) 2z = |2,
(v) If w=wu+iv, then (z +w) =2z +w.

(ii) Two variable complex numbers z and w are such that 2+%z = 3 and ww = 4.
(ar) Show on the same Argand diagram the loci of the points which represent
z and w.

(3) Find in the form a4+ ib the complex numbers represented by the points
of intersection of the two loci.

(b) (i) Sketch A(z) = |z — 1] — 1, over [—2, 4].

Hence sketch the following:
2

(i) (h(x))",

1
(iii) %7

i ()
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Question 4 (20 marks)

(a) A particle is fired from a point A which is 32m above horizontal ground.

The angle of projection above the horizontal is o, where tan a = %

The point O is on the ground, vertically below A. The projectile strikes the
ground at a point 64 m distant from O. (In this question, take the acceleration
due to gravity to be 10ms™'.)

(i) Derive the cartesian equation of the trajectory and hence find the speed of
projection.

(ii) Show that, at the highest point of its path, the projectile is at a height of
36 m above the ground.

(iii) Find the magnitude and the direction of the velocity of the projectile just
before it strikes the ground.

(iv) Find the time after projection at which the velocity of the projectile makes
an angle 3 below the horizontal, where tan 3 = %.

(b) Find the number of ways of seating 6 men and 6 women around a table if:—

(i) there is no restriction on where the people sit,
(ii) a particular woman wants to sit between two particular men,
(iii) two particular women want to face each other across the table,

(iv) two particular people do not wish to sit together.
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Section C
(Use a separate writing booklet.)

Question 5 (20 marks)

(a) Without using the calculus, sketch the following functions,
showing any significant features.

. 2?41
() f(z)= 2 Lr_ 2
. —22% + 62

(i) g(z) = 002 _ 61

(b) (i) Let P(x) be a degree 4 polynomial with a zero of multiplicity 3. Show that
P'(x) has a zero of multiplicity 2.

(ii) Hence or otherwise find all zeroes of P(x) = 8x* — 252° + 272* — 112 + 1,
given that it has a zero of multiplicity 3.

(c) Find all integral solutions of the following simultaneous equations:

2ty = 3...
T — 5...

(d) The polynomial P(x) leaves a remainder 3 when divided by = + 1, and a re-
mainder 1 when divided by & — 1. Find the remainder when P(z) is divided by
2% — 1.
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Marks
Question 6 (20 marks)

a) Nine people, of whom three are brothers and two are sisters, are divided into
people, )
three groups of three.

(i) Show that the probability of the sisters being in the same group is i.

(ii) Find the probability that one group contains at least two of the brothers.

s

2
(b) Let I, = / (sinz)"dx, where n is an integer, n > 0.
0

(i) Using integration by parts, show that, for n > 2,
—1
I, = <” Tns.
n
2n—1 2n—3 3 1=
ii) Deduce that I, = ) e —
(if) Deduce that /; o 2n—2 4272
2 2n — 2 4 2
and ]2n+1 = " . " oo==1
2n+1 2n—1 53
(iii) Explain why I, > 1.
(iv) Hence, using the fact that lo,—1 > Is, and lo, > I3,41,
show that

—_

s 2n - 22.4% ... (2n)?
2 \2n + 1 3252 (2n— 1)2(2n + 1)
<

N[ A

End of Paper
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STANDARD INTEGRALS

1
/x”dm = ——a" nA£ 1, x240,iftn<0
n+1
1
/—dm = Inz, >0
x

1
/e”dm = —e¥, a#0

1
/COSCL[Bd[B = —sinaxr, a#0

a
_ 1
/sm axdr = ——cosaxr, a#0
a
9 1
sec’axvdr = —tanazx, a#0
a
1
/sec avtanardr = —secaxr, aF# 0
a
1 1 R
/ md.ﬁl? — E tan E, a # 0

/ 71 dz i x
Va2 — z2 a

1
/\/ﬁdx = ln(er\/xQ—aQ), r>a>0

1
/\/ﬁdﬂf = ln(m+\/x2+a2>

NotE: Inx =log,z, x>0



Section A

Question 1 (20 marks)

In5
(a) Find the exact value of / e’ dx.
0

In5
Solution: / e’ dr = ex]gw,
0
=5—1,
= 4.
(b) Integrate
(i) cos'zsinw,
Solution: [ cos*z.(—dcosx) = —1 cos® x4 c.
. x
W) 2yy
2z dx
3 .1 _ 2
Solution: 3 / o In(z* +5) + c.
sin 0

(i) V1—=rcosf

Soluti / sin 0 df du Put 1 9
olution: — = | -, ut 1—cosf = u,
V1 —cosf ’ f/g/i sinfdf = du.
= 2u c,
= 21 —cosf + c.
(c) Evaluate/ In(z®) dx.
1
. e .1'2 € 6x2 1
Solution: / rlnzxdr = |—.Inx —/ —.—dzr, Puttingu = Inz
1 2 1 1 2 x d v —
62 e an dr — xr
_ 1
_E_E/lxdw’ sothatg—;:%
:_2_{37_1 and v = [xdx
2 41, %2
G e? 1
2 4 4
= 1(e2+1).
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d
(d) (i) Express = Q;B(x Y in partial fractions and hence find / = ;) (i Y
x A B
Solution: =
ompon: - T Ne -1 -2 z-1
ie.t= A(r — 1)+ B(z —2).
Put z =2, A=2,
r=1 B=-1
T 2 1
r—2)(x—1) 2-2 x-1
/ rdx B 2dzx / dz
(x—=2)(x—1) r—2 r—1
=2In(r—2)—In(z—1)+¢
3 4dx
(ii) Evaluate / PR by completing the square on the denominator.
-1 xTre — 4T

Page 2 of 20

Solution:

/3 4dx _/3 4 dx
w220 +1+4 ) (z—1)242%
=1 3
:4{%tan1( 5 )}1,
_2 T —T
- 4 4 [’

= T.
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Marks
Question 2 (20 marks)

(a) (i) Verify by substitution that 1 4 2i is a solution of the quadratic equation
22 +5 = 2x.
Solution: L.H.S.= (1+2i)>+5, R.H.S. = 2+ 44,
— 14 4i—4+5, — L.HS.
= 2+ 4.
Therefore true.
(ii) Write down the other solution.

Solution: 1 — 21.

(b) Simplify, leaving in the form a + ib:

(i) —i™,
Solution: —i x (i%)% = —i (or 0 — 4 if you like).
(i) 3+)(5-1),
Solution: 15— 3¢+ 5i + 1 = 16 + 2i.
3—4
5
() T3

3—4ix4—3i 12 — 95 — 16i — 12
4+3i " 4—-3i 16 4+ 9 '

Solution:
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(¢) (i) Draw an Argand diagram showing the three vectors

1+20 1—-20 142
2 2 7 1-2

Solution: Jm

(ii) Sketch |z — 1] < 2 on an Argand diagram.

Jm

Solution:

(d) (i) Let z = cos@ +isinf, then show that z" + 27" = 2 cosnf.

Solution: 2" = cosnb +isinnd (from De Moivre’s theorem),

and z7" = cosnf — isinnb.
Adding, 2" + 27" = 2cosn#.
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(ii) Hence or otherwise, find / cos® z dx.

Solution: (2cos6)® =

64 cos® 6 =
cosb 9 =

/0056 6 =

1\ 6
z+ -1,
z

6 1 4 1 2 1
Z+—6 +6 Z+—4 + 15 Z+—2 +20,
z z z

2 cos 60 + 12 cos 46 + 30 cos 26 + 20,
35 (cos 660 + 6 cos 40 + 15 cos 20 + 10).

% /(cos 66 + 6 cos 40 + 15 cos 20 + 10)d#b,

in60  6sin 46 15sin 26
%(31116 N 312 N 31211 +109)—|—c,

1 /sin66
64

w

+ 3sin40 + 15sin 20 + 206) + c.
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Section B

(Use a separate writing booklet.)

Question 3 (20 marks)

(a) (i) If z = = + 4y, the conjugate of z, Z = = — iy. Prove that
(@) 2| =[],

Solution: = %+ y?,
= r? + (_y>27

N

= |zl

||
=l

(8) 2z = |2,

Solution: 2%z = (z +iy)

(v) If w=wu+iv, then (z +w) =%z 4+ w.

Solution: z 4w = (z +iy) + (u + W),
= (x+u)+i(y+v).
Now (z +w) = (z+u) —i(y +v),
=T -1 + u—1v,
z

+w.

(ii) Two variable complex numbers z and w are such that z+% = 3 and ww = 4.
(ar) Show on the same Argand diagram the loci of the points which represent

z and w.

Solution: If z =z + 11y, Z =2 —iy.
Thenz+§=2x:3:>x:1%.

Locus of z is the line x = 1%.

Now ww = 2? + y?, (from (i)(5))

ie. 22 +y? =4,

so the locus of w is a circle centre (0, 0) of radius 2.

Page 6 of 20 ... /exams/2010/Year12/Task#2.tex

Marks



locus of w 1~

(8) Find in the form a4+ ib the complex numbers represented by the points
of intersection of the two loci.
. . . 3 . 2 2
Solution: Substituting x = 3 into z° + y* =4,
9
-+ y2 = 4a
4
2_ 1
Yy 47\/7
7
= +—.
Y >
3 7 3 7
.. the points of intersection are | = + z£ and | = — z£ )
2 2 2 2
(b) (i) Sketch h(z) = |z — 1| — 1, over [-2, 4].
Solution: Y
3 -
2 4
1 -
T T T T T T T x
_3 —2 -1 1 2 3 4 5
—1 -
—2 J
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Hence sketch the following:

(i)

(i)

2
(h(x)) ,
Solution: Y
N ; i
1
h(x)’
Solution: ,
|
|
|
|
|
|
|
|
|
|
|[ T T [ T T
—3 -2 —1 ? 3 4
|
|
|
|
|

(iv) In (ﬁ) |

Page 8 of 20

Solution:

______N_____________
7
.-
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Question 4 (20 marks)

(a) A particle is fired from a point A which is 32 m above horizontal ground.

25/6,/2010

The angle of projection above the horizontal is «;, where tana = %

The point O is on the ground, vertically below A. The projectile strikes the
ground at a point 64 m distant from O. (In this question, take the acceleration

due to gravity to be 10ms™'.)

(i) Derive the cartesian equation of the trajectory and hence find the speed of

projection.
Solution:
30
20
10
T T T T T T T €T
O 10 20 30 40 50 60 70
i =0, j= —10,
z = Ucosa, y = Usina — 10t,
x = Utcosa, = 32+ Utsina — 5t2,
Lo T B 32+stina_ 52
~ Ucosa’ v = Ucosa  U2?cos?a’
x5’ 1
— 30422 [14=
MCRNGE ( 1)
xr  25x?
— 3oL 2T
" 2 A 25600
Now, when x = 64, y =0, and thus 0 = 32+ 32 — R
64U?% = 25600,
U? = 400,
U = 20.
The initial speed is 20 ms~!.

(ii) Show that, at the highest point of its path, the projectile is at a height of

36 m above the ground.

... /exams/2010/Year12/Task#2.tex
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Solution: At the highest point ¢ = 0,
U sin«
10
20

V5 x 10
2v/5

5
+20><2\/5 5 % 20

Soy = 32 ,
Y 5xv5 25
= 32+4+8—4,
= 36 as required.

(iii) Find the magnitude and the direction of the velocity of the projectile just
before it strikes the ground.

Solution: Using t = * , we have, at the moment of impact,
U cos
64 /5
t= — x —,
20 2
_ 8
7

Also, = Ucosa, y = Usina — 10t, so evaluating the components of
velocity at the moment of impact,

L 20 x 2 y 20 10 x 8
xr = —_ y - —— — —,
5) 5) )
o
V5’ V5
402 602
The magnitude is 1/ — + = 32.25ms™ 1,

and the direction is tan~* =%, ¢.e. tan~' 3 below horizontal.

(iv) Find the time after projection at which the velocity of the projectile makes
an angle 8 below the horizontal, where tan 3 = %.

3 20 2
Solution: ——-= (——10t|+(20x — |,

_ 20 V510Vt
V5 40 40
_ 1 Vet
92 4’
Vit
4 4
t:\/ga

i.e. it will be v/5 seconds after projection.
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(b) Find the number of ways of seating 6 men and 6 women around a table if:—
(i) there is no restriction on where the people sit,

Solution: Sit any one of the 12 in any position. The remaining 11 may

be seated in 11! ways.
Thus the number of ways is 11! = 39 916 800.

(ii) a particular woman wants to sit between two particular men,

Solution: Sit the particular woman anywhere then the two men can be
seated left and right or right and left, i.e. 2 ways. The remaining 9 can
be seated in 9! ways.

Therefore the number of ways is 2 x 9! = 725 760.

(iii) two particular women want to face each other across the table,

Solution: First seat one of the women in any position, there is then
only one place facing for the other. the other ten can be seated in 10!
ways.

So the number of ways is 10! = 3 628 800.

(iv) two particular people do not wish to sit together.

Solution: The ways they can be seated together is 2 and the others
may be seated in 10! ways, i.e. the ways of seating them together is
2 x 10! Now, from part (i), the total ways of seating all the people is
11! This implies that the ways of seating everyone so the two are not
together is 11! — 2 x 10! = 32659 200.
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Section C

(Use a separate writing booklet.)

Question 5 (20 marks)

(a) Without using the calculus, sketch the following functions,
showing any significant features.

. 2+ 1
(i) f(z) = 2 e
2 +1
Solution: x) = ,
/(@) (x +2)(x — 1)
_ 1t
FIE
Vertical asymptotes © = —2, and x = 1.
lirf (x) = 1, hence horizontal asymptote y = 1.
Putting f(z) =1, 2°4+ 1= 2+ 1 — 2,
1=2-2,
T = 3,

so the curve cuts the asymptote at (3, 1).
f(0) = =3, (i.e. y-intercept),

Near the asymptotes, f(z) - o0 asxz — —27
f(x) - —c0 asz — —2%

but 22 + 1 has no real zeroes, so there is no z-intercept.

— —00 aszx — 1~
) — o0 asx — 1T
. Yy
|
|
l 2 1
|
|
__________ 4 —__d__
|
:
T |
—4 42
|
|
l
|
I -2 A
|
|
|
(i) g(2) —223 + 6
ii )= ——.
g 212 — 6
2 —x%2+3
Solution: g(x) = T )
2x2x—3
“22 ¥ 3
= x—g ifx#0
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Now, using Horner’s method,

Also, glcli%g(a:) =—1. Y

10

—1 0 3 6
3 -3 -9 thubg(x)——a:—?)—x_g.
-1 -3 -6
So the graph has a vertical asymptote at x = 3
and an oblique asymptote y = —x — 3.
Near the vertical asymptote, g(x) - o0 asx — 3~

g(x) = —oc0 asx — 3"
z-intercepts when g(x) =0, i.e. —22+3 =0, 2 = £/3.

—10 4

—15 4

(b) (i) Let P(x) be a degree 4 polynomial with a zero of multiplicity 3. Show that

25/6/2010

P'(x) has a zero of multiplicity 2.

P(r) = (z—a)’
P'(z) = (r—a)’Q
(z = a)’[(z —a)Q

Solution:

So P’(x) has a zero of multiplicity 2.

= (z — a)?R(x), where R(a) =

Q(x), where Q(a) # 0,
Q'(x) + 3(z — )*Q(x),
() +3Q(x)],
3Q(a) #0

(i) Hence or otherwise find all zeroes of P(x) = 8z* — 2523 + 272% — 11z + 1,

given that it has a zero of multiplicity 3.

.. Jexams/2010/Year12/Task#2.tex
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Solution: Let P(z) = 8z* — 2523 + 272% — 11z + 1,
and let © = a be the zero of multiplicity 3.
P'(z) = 322® — 752 + bdx — 11,
P"(z) = 96x* — 150x + 54,
= 6(1622 — 252 + 9),
= 6(z —1)(16x —9).
So the zeroes of P"(x) are 2 =1 and = = 1.
Testing x = 1, P(1) = 0 and P'(1) = 0, so P(z) = (x — 1)3Q(x).
Let x = 3 be the other zero,

25
then a+a+a+ 0= 3
25
= _3,
& 8
1
=3
So the zeroes of 8z* — 2523 + 2722 — 1l +larex =1, 1, 1, £.
(c) Find all integral solutions of the following simultaneous equations:
w?+y=3.. [1
vy +x=5.. .
Solution:  From|(1|: y = 3 — 2.
Sub. in [2]: (3—x2)2+a: =5,
rt—622+x+4=0.
Now, putting P(z) = x* — 62% + x + 4,
P(l)=1-6+1+4=0.
So (x — 1) is a factor of P(x) and,
using long division, or using Horner’s method,
1?4 a® —5r—4 1 0 -6 1 4
z—1) 2t —62% +x+4 1 1 1 —5 _4
-t T 1 —_5 —2 0
% — 622
- +2?
— 5% +uw
5x? — bw
-4z 4+ 4
dor — 4
0
Now, putting Q(z) = 23 + 2 — 5x — 4,
Q)= 1+1-5—4+£0,
Q(—1)= —1+1+5-4+#0,
Q(2) = 8+4—10—4£0,
Q(—=2) = —8+4+10—4#0.
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(d)

25/6/2010

So there are no more integral solutions.
When z = 1, y = 2; so the only integral solution is (1, 2).

The polynomial P(x) leaves a remainder 3 when divided by = + 1, and a re-
mainder 1 when divided by  — 1. Find the remainder when P(z) is divided by
r? — 1.

Solution: P(z)= (z+1)Q1+3.......cooii...

Plx)=(x—1)Q2+1.................

Pz)= (z+1)(x —1)Qs3 + (ax +b) ...
P(-l)=3=—a+b................. .. (from (1] and 3])
PH1)=1= a+b.................... (from (2] and 3))

Solving simultaneously, —a+b= 3...
a+b=1...
2 = 4...(4)+(5)
= 2
a+2=1... (substitute in (5))
a= —1

Thus the remainder after division by 2? — 1 is —x + 2.
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Question 6 (20 marks)

(a) Nine people, of whom three are brothers and two are sisters, are divided into

three groups of three.

(i) Show that the probability of the sisters being in the same group is i.

(ii) Find the probability that one group contains at least two of the brothers.

Page 16 of 20

Solution: Suppose the sisters are in the first group.

The 3rd person in this group can be chosen in (I) ways, i.e. 7 ways.
The 2nd group of 3 can be formed from the remaining 6 in (g) ways,
1.e. 20 ways.

The third group is formed by the 3 people left — 1 way.

Now the sisters can be in the 1st, 2nd, or 3rd group.

.. The number of ways of arranging the three groups so the sisters are
in the same group is 7 x 20 x 1 x 3 = 420.

If there are no restrictions on the people forming a group,

the 1st group of 3 can be formed in (g) ways, i.e. 84 ways,

the 2nd group of 3 can be formed in (g
the 3rd group of 3 can be formed in (g) ways, i.e. 1 way.

.. The number of ways of dividing 9 people into 3 groups of 3

is 84 x 20 x 1 = 1680.
So the probability of the 2 sisters being in the same group is

) ways, t.e. 20 ways,

420 1

1630 4~

Solution: The number of ways of arranging the brothers so there is one
of them in each group is 3 x 2 x 1 = 6 ways.

The 1st group can then be completed in (g) ways, .e. 15 ways.

The 2nd group can be completed in (;1) ways, i.e. 6 ways.

The last group can then be completed in only 1 way.

.. The ways of selecting the groups so that each has a brother is

6 x 15 x 6 x 1 = 540 ways.

540 9
Probability of each group containing one brother is

0 28
The probability of one group containing at least two brothers is

1 — probability of each group containing one brother.

That is, 1 — 9 = B
28 28
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jus

(b) Let I,, = /2 (sinz)"dz, where n is an integer, n > 0.

25/6,/2010

0
(i) Using integration by parts, show that, for n > 2,

-1
n — (n ) I, .
n

us
2
Solution: I, = / sin"! z. sin z dx,
07l'
2 . d(—cosx
= sin" 1x.¥d:ﬁ,
0 dx

jus
zls

n—

= [ — cos . sin

[STE R

—(n— 1)/ sin""? . cos x. — cos x dz,
0

=0+ (n—-1) /2 sin" (1 — sin® x) dz.
0
ie. In= (n—1)1,_ o — (n—1)I,,
I+ (n—11,= (n—1)1,_o,
nl, = (n—1)I, o,

-1
1, = (n ) I, o, as required.
n

... /exams/2010/Year12/Task#2.tex
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2n—1 2n—3 31
(ii) Deduce that I, = n—- o 22z
2n  2n — 2 42 2
2n  2n—2 4 2
and ]2n+1 = —Q. R
2n+12n—1 53
2n —1
Solution: From (i), I, = n2 Isy_o,
n
2n—1 2n-3
= X ]Qn_4, etc.
2n 2n — 2
Note that Iy = /2 (sinz)° du,
0
%
:/ 1dx,
0
_T
=3
1 =
and [2: 5)(5,
1
Iy = §><—><z,
4 2 2
2n—1 2n-3 3 1 =«
Iy, = X X — X = X —.
2n 2n—2 4 2 2
2n
Similarly, Is,11 = —— 15,1,
mmuarly, fon1 2n+12 1
2n — 2
Lpi1 = mﬁnf& etc.
2
Also 11:/ sinz dz,
0
= —[cosx}g
= 1.
2 2
andlg,: —X]1:—X]_,
3 3
4 4 2
andl5: —Xlg_—X—X]_,
5 5 3
2n 2n —2 4 2
ooy = X X oo X =X =xX1
2n+1 2n-—-1

(iii) Explain why I > I.;.

Solution: For 0 <z < 7,0 <sinz < 1.
oo 0 < (sinz)f < (sinz)* < 1, for
0 <z <7 andk >0 and an integer.

i (sinz) do < /2 (sinz)* dw

0 0
that is I, > Ik—f—l‘
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(iv) Hence, using the fact that Iy, 1 > I5, and Iy, > o, 1,
show that

—_

E( 2 )< 22 42 (2n)?

2 \2n+1

A
D[N

3252 (2n— 1)%(2n+ 1)

Solution: Given that Iy, > I5,,1 :

(2n+1)(2n —1)%(2n — 3)2 x -+ - x 52 x 32 x 12

From |1 and , we get:

2n — 1 2n — 3 1 =
X X — X = X —
2n 2n — 2 4 2 2
n 2n — 2 4 2
X —xX =X1
2n+1 2n—12 2 3 ) )
2 2n — 2 e x 4 2
SIS @)y @n =2 x - x4"x2"
27 (2n+1)(2n—1)2(2n—3)2 x --- x 52 x 3% x 12
Given that [21171 > Ign :
2n—2 2n—4
X Xevo X =X =x1
n—1 2n—-3 5 3
2n —1 2n — 3 3 1 =
X X oo X = X = X —
2n 27;,—2 , 4 22 22
2n)(2n — 2)“(2n —4)* x -+ - x 4* x 2
. L2m)@n = 2)%2n —4) ST
(2n—1)2(2n —3)2 x --- x 52 x 32 x 12~ 2
2
P
2n + 1

(2n)?(2n — 2)?(2n — 4)* x - -+ x 4% x 22 T (
2

2n+1

7r( 2n ) 22 X 4% X -+ X (2n)?
5 <

—~

, as required.

bo|

2n+1)(2n — 1)%2(2n — 3)2 x - -+ x 52 x 32 x 12

End of Paper
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