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Total marks ~ 120

- Attempt Questions 1-8§

All questions are of equal valye

"Answer each question in a SEPARATE writing booklet.

Question 1 (15 marks) Use a SEPARATE writing booklet.

(@ Find f dx.

e*+1

(b) Find f cos 3 x dx.

2
(©) Find f o d.
x"+4

(d) (1) Find real numbers g and b such that
1 a - b
x*+6x—7 (x—]) (x+7)'

L]

(ii) Hence, or otherwise, find f dx .
X 46x-7

@) Findj &
VI+2x— 5

JE]

(f)  Use the substitution  — tan>, or otherwise, to evaluate f dx
2 % 1~cosx




Question 2 (15 marks) Usé a SEPARATE writing booklet.
(a) Let z=2~i and w=1+3{. Find, in the form x+iy,
i w-z
() ziw.

(b) Find the square roots of —5+12i.

(©) (i) Sketch the locus of z if [z~3+3]|<2.

(i) Find the maximum value of |z|

(d) The complex number z has |z| =1and argz = %

(i) Find a quadratic equation for which z and 7 are the roots.

(if) The points represented by the complex numbers z, 0 and @ form an
equilateral triangle on the Argand plane. :

Find a possible complex number @ .

e O Factorise the cubic polynomial z°+8 over the field of real numbers.
Let w be one of the non-real roots of the equation z*+8=0.
(i) Show that w’ =2w-4.

(iii) Hence find the value of (2w—4)°.

.

Question 3 (15 marks) Use a SEPARATE writing booklet.

(a) Consider the hyperbola with equation

2 .2
AN
16 9
(i) Find the points of intersection of the hyperbola with the y-axis. 1
(ii) Find the equations of the directrices and the asymptotes. 3
(iif) Sketch the hyperbola. ‘ 1

(b) Consider the curve that is defined by 4x* —2xy+y* —6x=0.

dy 3-4x+y

(i) Show that —= 3
dx y—-x
(ii) Find the x-coordinates of all points where the tangent is vertical. 2
(c) The diagram shows the graph of y = f(x), with asymptotes at x=1and y=1.
g
y=1_____¥_|_____%___~_
;1 x
. \»_ ]J
!x — 1 A c.
Draw separate one-third page sketches of the graphs of the following:
o r=lrG | - | 1
Gy ¥y'=s(x) 2

(i) ¥y= ln[f(x)]. ‘ ‘ 2

T




Question 4 (15 marks) Use a SEPARATE writing booklet. . .
i Question 4 (continued) .
(8) The roots of x* +7x* —4x+2=0 are o, B and . !

/ g (d  The diagram shows the curve y=x--6x 3 The section of the curve from

(i) Find a cubic polynomial equation whose roots are &, £ and . 2 x=~1 to x=1 is rotated about the y-axis to form an hourglass.
(i) Find the value of &’8* +a’y” + *y*. : 1
1 , 1 ,
® Letg ‘=$(1+1) and z, ~E(1+«,/§ i).
@) Find 2 in the form a+ib. p)
Zl . ) _.1 X
(i) Express L modulus-argument form. 2 i
: 1 i
(iii) Hence, or otherwise, write down the exact value of sinl. 1 i
©) (1) Given that sin(A +B)—sin(A - B)=2sinBcos A, express 2sin8cos 66 1

as the difference of two sines.

Use the method of cylindrical shells to find the volume of the hourglass formed.

" (i) Show that 2sin&(cos66+cos46+cos26) =sin70—sing. 1
(iif) Hence, deduce that. cos HT” +cos i +cos 47” = —% . 2

Qliestion 4 continues on page 6

End of Question 4




Question 5 (15 marks) Use a SEPARATE writing booklet.

(@) A six kilogram mass is to be suspended from a ceiling by two light inextensible
rods, At the place where the particle hangs, rod 1 makes an angle of 60" from
the horizontal and rod 2 makes an angle of 30° from the horizontal, but on the
opposite side of the mass.

ceiling

S S

6 kg mass

Find the tensions 77 and T, in rods 1 and 2, respectively.
(Give your answers in terms of g ms ™ where g is the acceleration due to gravity)

M

(b) Let 1, =j x"e"*dx where n >0 and n is an integer.
0

(i) Find I,.

(ii) Showthat I,=nl, —MF where n>1.
e

(iii) Show that lim I,=n!
Moo

Question 5 continues on page 8

Question 5 (continued)

secf+1 secO-1
—_— =

(c) Prove that
cos@+1 cosf-1

2 2
(d) The ellipse %+% =1 intersects the x-axis at A(a,O) and A'(—a, 0).
The point P{acosd, bsind) is on the ellipse. The tangent at P meets the x-axis
at 7.

The secants AP and A'P meet the perpendicular to the x-axis at Tin Q and Q'
respectively, as shown in the diagram.

xcos9+ysin6’ _
a b

(i) Show that the equation of the tangent at P is 1.

a ,oj.
6

(i) Show that T has coordinates (
cos

(i) Show that QT =Q'T .

End of Question 5




Question 6 (15 marks) Use a SEPARATE writing booklet. Question 6 (continued)

)] () Prove for integers n2r>1, ’ 1 (b) (i) A sector is a shape made up of a triangle and a segment of a circle.
p
n n—1 The diagram shows a “re-entrant” sector which is made by subtracting the -
( ] < n[ 1) . area of the segment from the triangle.
r r—
(i) Given the expansion of (a+b)" can be written as 2
. n)
. "o+ " p et e r
0 1 2 n

show that for a,b >0 and integers n>1

n n-1 .
—a" <nb(a+b) .
(a+b) —a” <n (a+2) Show that the area of a “re-entrant” sector is given by A=r" (sin a —g)

'

(ii) The diagram below shows a dome tent.

2 metres
Question 6 continues on page 10

SIDE VIEW TOP VIEW

‘When erected, the base is made up of six congruent “re-entrant” sectors,
measuring two metres between each adjacent corner. The tent is supported
by flexible exterior poles extended between opposite corners in semi-
circular arcs.

By taking slices parallel to the base of the tent, find the volume enclosed
by the tent.

Question 6 continues on page 11

10




Question 6 (continued) _ ' Question 7 (15 marks) Use a SEPARATE writing booklet.

(c) A triangle, ABC, has its vertices on the circle & . Another circle &,, has its centre (8) The nth Format number, F., is defined by F, = o 11 forn = 0.1,2, ... where
O lying inside triangle ABC. This circle passes through A and C and cuts AB and - . .
BC at K and N respectively. 2" means 2 raised to the power of 2".
A third circle @&, through B, K and N cuts circle & at M Prove, by induction, that for all positive integers n, F,F,F,...F,  =F —2.
3 3 1 .

(b) A particle of mass m kilograms starts falling from rest having been initially
projected vertically upwards from the ground. It experiences air resistance of
magnitnde mkv* on both the upward and downward motion of the journey, where
k is a positive constant and v is the velocity of the particle at any instant.

(i) Show that the terminal velocity, V, of the particle is given byA

V=5,
!

(if) If Wis the velocity of the particle when it hits the ground, show that the
distance, D, fallen is given by

2
D=_Lm(1_W_].

* (iif) 'The maximum height attained by the particle, in terms of its initial
velocity, U, and its eventual terminal velocity, V, is given by

. 2
Let ZBMK =a. %m (1+%} . (Do NOT prove this.)

(i) Show that ZKAC=a«. 2

” . 11 1
(11) State Why ZBMC=180-c. 1 Show that W‘ = —l—]‘z"l‘*‘}‘z— .
(iii) . Show that MKOC is a cyclic quadrilateral. 2
(iv) ‘Deduce that OM is perpendicular to BM. 2 (iv) The particle hits the ground with a velocity of % . What initial velocity,

™ U, was needed to achieve this? Give your answer in terms of V.
End of Question 6

Question 7 continues on page 13

11 12




Question 7 (continued)

(c) Pairs of numbers from the list 1, 2, 3, 4, ..., n are chosen and their product is
calculated. The same number may be chosen twice (e.g.3x3=9) but the order of
th_e selection does not matter (e.g.3X2 and 2x3 are considered the same pair).

lin

(i) Show that there are i ways that the pairs may be chosen.

3n*+2n

(i) Show that in the case when n is even, there will be pairs that

result in an even product.

(iii) Deduce that when n is even, and n — oo, three quarters of all the possible
pairs will result in an even product.

End of Question 7

13

Question 8 (15 marks) Use a SEPARATE writing booklet.

(a) y

| ﬂ\/ﬂ N

The diagram shows a sketch of part of the curve with equation

y=e¢"sinx, x20.
(i) Use integration by parts to show that:

. 1 ..
j e smxdxz—ie *(sinx+cosx).

(i) 'The terms A, A,,..., A, represent successive areas above the x-axis and

bounded by the curve y =¢ " sinx.

The area A, is bounded by the curve y =¢™ sinx and the x-axis between
x=(2n-2)7 and x=(2n-1)7.

The areas represented by A; and A, are shown in the diagram.
Show that A, Z%(e(I—Zn)n +e(2—2n)n) ]

¢ ]

(iii) Show that A + A, + A, ... is a geometric series and that S,, =m.
et —

n

(iv) Giventhat ILm ersinx dx= %, find the exact value of

n—) o 0
n
lim J
n—3 co
[4]

Question 8 continues on page 15

e *sinx| dx.

14




Question 8 (continued)

(b) The numbers x, y and z satisfy
x+y+z=5
P2+y*+74=8
2©+y +7°=13.

(i) Show that yz +xz+xy=£27—.
(i) Show that x2y+x*z+xy* +xz> +y'z+yz" =27.
31
(iii) Hence, show that xyz =? .
Let S, =x"+y"+2".

(iv) Use the above results to find numbers g, b and ¢ such that

S, =aS, +bS, ,+cS, , holds for all integral n, n22.

n-1

End of paper

15




' (D@D (1 mark)
(’ Sample Answer:
g ' IL =Iﬁ1 1
CSSA \ #r6i=7 ) 8(-1) s(ern)
CATHOLIC SECONDARY SCHOOLS ASSOCIATION OF NSW : ' = % [(—{1—) T 1 J dx
) x—=1) (x+7
2011 TRIAL HIGHER SCHOOL CERTIFICATE_ EXAMINATION : 1 * )
MATHEMATICS EXTENSION 2 =gl G-D-m(z+7)]+c
~ , WES
- Question 1 (15 marks) L 8 |x+7
(a) (2 marks) ‘
Outcomes assessed: E8, HE6 _ e A T - (e) (2 marks)
Sample Answer: TR A et
a (e" + 1) Sample Answer:
e PR
J s = | e dx , . J dx J dx
* 4 x 3 =
e+ (e +1) | - J+2x-x2 \/2—(x—1)2
d ( =) . ' (x~1)
= —_— €x+l)}(€ +1) dx :Si]]_l———l-(,‘
L= il
. 1 ’ - — .
:Z(e +1) +c (£) (4 marks) ,,kl
®) 2 mar.k:s)’ Sample Answer:
Sample Answer: o . t= tan% — x=2tan"t
fcosax dx =J’vcosx (l—sinzx)dx . o ax_ 2 -
o dt 1+1
= | cosx —cosxsin®x dx ' =Z o1
/ ; | " el
, sin’x - | r
{ =smx-— +c ! x==t=1 i
| { ’ |
! . ! . 2 |
‘ . z ! :
' ' o j; & 1 2 :
© @marks) | . z 1-cosx . 1_yl—t2’1+t2 I
Sample Answer: T Ty . : A AN i
2 2.4 i : i . .
EEAN =j_’f# dx. . 1 24t (1 %
*+4 x+4 . ‘ = ’_z’—"‘f'“—zzj ~ar |
4 T ' G iy R S AR N ;
= 1—7—} dx B+ ’
x+4] !
: -1
. / =x~2tan'13c-+c __I:—t_j|1
@O @maks) | g - E
Sample Answer: T T _ : . = J3-1

x2+6x—,7 (x=1) (x+7)
_ a(x+7)+b(x-1)

1 4 b l _ . ¢
|
|
1
|

(x——l)(;t+7)
1

a+b=0 1 — i
a=-,b=—
Ta~-b=1 8 8 . - ~2-




(a0 mak)

Question 2 (15 marks)
(@) () (1 marke)- -

Sample Answer:
w—z=1+3i—(2~i)=-1+4i

“Sample An,s‘#er:
W =(2-i)(1-3i) = =1-7i

(b) (3 marks)
Sample Answer:
Let (a+ib)* =-5+12i

@*~b*=-5 and 2ab=12—p="

a
. .
a ——[EJ =-5
a
a*+5a* 36 =0
(e ~4)(a*+9) =0 a=42(a real)
b=13
N=5+12i =£(2+31)
() () (2 marks) l
Sample Answer:
y
i
SN T P
B
24
-3 G
-4
D
51
‘ ) Note: radius = 2 units
(©) (i) (1 mark)
- Sdi;lple Answer: - R
- Maximum value of |¢|= OC +CD 0C=3"+3* =32
’ CD=2
Ma.xlz| =3J2+2

—3 -

@ () (2 marks) _

Sample Answer:

z
Sum of the roots: z+7 =2Re(z) = ZCOSE =43

Product of the roots: zE;IzIZ =1
Equation is: x* —/3x+1=0

(@) (1 mark)

Sample Answer:
®=i or a):cz‘s[——):ﬁ_ll [=7]
2

(€) @ (1 mark) »

Sample Answer: T e —

23*'8=(Z+2)(z2—22+4)
(e) () (1 mark)
Sample Answer: T

Since z=w is a solution and w # -2 (w non-real) then w* — 2w+4 =0 — W =2w—4

(6) (iti) (2 marks)

Sample Answer: ) |

4
~(-8)"]
=4096
Question 3 (15 marks)
(a) () (1 mark)
Sample Answer:
16
yZ
When x=0,'1'g=1"> y=14
(@) ) (3 marks)
" Sample Answer:
p=a*(’-1)»  9=16(e-1)
16
e=—,a=4,b=3 Directrices:y=i£=i—1—6—
4 e 5

4x,

ax -
totes 1 y=t—=+t-—
Asymp y=t3 3




Sample Answer:
Sample Answer:
W x
j
(b) (i) (3 marks)
Sample Answer: :
2>— ' ? - = e
4x"=2xy+y*—6x=0 (c) (iif) (2 marks)
8x-—[2xiy-+2y +2yﬂ—6=0 ‘ Sample Answer:
2y£y—-2xiiz-'~—6—8x+2y !
dx dx i
dy 6-8x+2y 2(3-4x+y)
dx  2y-2x 2(y—=x)
LAy _3-dxty o
" dx y—x 1
(b) (ii) (2 marks)
Sample Answer:
.Tangzent is veft»mal Whefl (—l; 18 undefined, e when y=x
" Ax T2y -6r=0542 -2 122 g,y
sz - 6): =0
Ix(x-2)=0 :
( ) Question 4 (15 marks)
r=0x=2 _ (&) (2 marks)
" © ® (1 mark) Sample Answer:
Sample Answer:

@ i) (1 mar) |

|
() (i) (2 marks) |

P+Tx—4x+2=0
2 1- \
.LEty:x - X = y7
j’%"'7)’—4)»%+2=0
yi—dyt=—7y—2

I
Y-8y 416y =49y +28y+4 |

Yo a0




(a) G (1 mark)

Sample Answer:

a2ﬂ2+a’272+ﬂ272=;c=_12 using (i)

(®) @ 2 marks)

(d) (3 marks)
Sample Answer:

T—y=T-x—-6%"

Sample Answer: ) A=‘27Ix><(7—x—-6x3.)
S+ VE[(1e45)wi(E-1)| _AV=2m(7l~x~6x)Ax
zl %(1+1)( )_ 2x2 . V:2XA11510§27rx(7—x~—6x3)Ax

zﬁ+Ja+[Ja~ﬁ}- 5

4 4

!

®) ) @marks) |
Sample Answer:

(1+\/§ z) cts;

(b) (i) (1 mark)

Sample Answer:

sin]—r—:\/g_"[i

12 4 ’
f

(¢) @ (1 mark)
Sample Answer:

25in 8 cos 66 = sin 78 —sin 56
(c) (i) (1 mark)

Sample Answer:

2sin6(cos 66+c0os46+cos 26) = 2sin €cos69+2sin900346+23i11«9c0320

=sin 76 ~-sin 56 +sin 56 — —sin36+5in36 - smB
=sin768~sin g ‘
) : !
(c) (iii) (2 marks) !
Sample Answer:

2
From (if) 2sin8(cos 66+ cos46 + cos26) = sin 76~ sin, and using ¢9=~7E

. 27y . (2
251112771(0056( 7 )+cos4( 7 )+c052(27 Jj=sm7(7ﬁjjsy(7ﬁ)
a2

(”‘1’_7)

Question 5 (15 marks)
(a) (3 marks) i

Sample Answer:

1
=47l‘[zx2—lx3 Exj]
2 5 1
4 .
=47F(——l—*6— —llgjl-units3
2 3 5 15

Resolving forces vertically:
T, sin 60° +T, sin30° = 6¢

22
BT+ T, =12g
~3T,+T,=12¢
T,=3g

horizontally:

T, cos 60° =T, cos 30°

L _+B1,
2 2

A =\/§T2

Tl =3/3g

‘9":
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" Sample Answer: ’ R
M N B
_ R s Ly
I, —J‘O e dx—[ e ]O =]—¢
(b) (it) (2 marks) - _
Sample Answer:
I, =J x"e " dx
0 .
Let  u=x" dv=e"
du=nx"? v=-€"
_ n_—-x M M o xg-
I, —[—x e ]0 —f-nJ‘O x"eldx
M
= eM + n‘In—l
__ (b (i) @marks)
Sample Answer:
Lim I, = ll'ml:nln_l~]y{u }
Mo M e e
. . . M . . .
=nlimI -0 lim ~--=0 " (as the exponential has dominance over the
M—yo Moo g
polynomial for very large numbers.)
= n(n—l)M_”° I,
=n(n—1)(n—2)1‘1{1§£1n_3
=n(n-1){(n-2)..x2x1x lim I,
M ~
=n(n-1)(n-2)..x2x1x1=n! as lim 7, =1
o
(c) (1 mark)
Sample Answer:

secO+1  secf-1_ (sec@+1)(cos 6—1)+(secd—1)(cos & +1)

cos6+1 cosf-1 * cos’6-1 ;
_1-secf+cosf—1+1+secf—cosf~1 |
- -sin® @ ,
| =0 | :
©_(d) () (2 marks) _
Sample Answer:
2 2
Sgr=l b cos 8
a b gradient of tangent atP:—a—z—if{S——
2x _Zl_d_y_o a’bsiné
2 p? dx __beost -
dy _ bx ~ asiné
A ay '
y—bsmez—M(x—aCOSG)
asin @

" qysin §— absin® 9 = —bxcos 0+ abcos® 8
bxcos6+aysind = ab
xcost9+ ysin @ -
a

1

(&) (i) (1 mark)

i
f o
1
i

Sample Answer:
x intercept occurs wheny =0
6
ie. FOsE +0=1
_a
cos @
17

o

 @an@a Iﬂaﬂﬁ) |
Sample Answer:
Myg =Myp

Yo—0  bsing-0
a acosf—a
—a
cosé
_ bsiné a—acosf
Yo a(cosf—1) cosf
_ ~bsinf
Yo cos 8
Iye\ = lye'l
7 QT =Q'T
Question 6 (15marks) !
(a) (i) (1 mark) !

Sample Answer:

- 10~

T has coordjnates( 2 ,OJ
cosé
mAQ,:mAP
Yop—0  bsind-0
" acosb+a
cosf
_ bsiné a+acosf
Yo = afcosf+1)  cosf
__bsin#
i cos 6




- (&) @ marks)

Sample Answer:

(a+b)" —a =(8Ja"+Uja""lb+(;)a"“zb2+...+[njb"—u"
n
~1 -1 -
<n[n )a"‘1b+n(n ]a"'2b2+...+n(n l)b"
0 1 n—1
~ -1

~(a+b)" —a" <nb(a+b)"

OO m [
Sample Answer: .
1 1 1.,
_ A.“cmr =Er29 At =—2-r29—5 r*sin8
Axc—cnmm( segment = 14::(:[0: - ZAsegmam
:lr29—2 lrzé—lrzsin& |‘
2 2 2 i
|
= rsin6-11% :
2
=7t (sin 8 —ﬁj
2
®) () @mad) _
Sample Answer: ) - Co

4 metres.

AV =(33-7)(4~1*) AR,

V=A1§%i(3\/§—z)(4—h2)th

| A(r)=6xr2(sin%——761—j )
zrz('3@_”) =(33-z)[(4-1*)an

A(h).=(3x/§f7r)(4—h2) %(3\/5_”)[4}[_%#]2
| =(3/3 —z)(%j:(lsf -—) units®

Ll A

r

© () 2 marks) |

Sample Answer:

£BMK = a = Z/BNK (angles on same arc BK)
£BNK =a = LKAC (ext.Z of cyclic quad ACNK)

(c) (i) (1 mark)
Sample Answer: :
£BMC =180-« (since it is opposite angle to ZKAC in cyclic quad ABMC)

(c) (iii) (2 marks)
Sample Answer:
£LKOC =2a (angle at centre on same arc KC is double angle at circumference)
"ZLCMK = ZBMC ~ /BMK
=180~a—-«

=180-2c¢ .. MKOC is a cyclic quad as opposite angles are supplehéntary

(¢) (iv) (2 marks) |

Sample Answer:
Angle sum of AKOC =180" ... ZOCK = ZLOKC =90"— @ (isoscelesA)

LOCK = LZOMK =90° —a  (angles on the same arc OK)'
ZLOMB = LOMK + ZBMK =90" -+ & =90° +.OM | BM

¢

— 12—




Question 7 (15 marks)

(a) (3 marks)
Sample Answer:
. Whenn=1,
LHS = F, RHS=F,-2
=2" 41 =27 2
=2'+1 =2"-1
= 3 N = ~

LHS = RHS

Hence the result is true forn =1
-

Assume the result is true for n = kie. FEF,. B =F -2
Prove the result is true forn = k + 1, i.e. FEF,.. .F =F, ~
=(F-2)F,
=(2"-1)(2* +1)

=(2") 1

2

- 22‘x2 -1
=2""4y1-2
= 2 3 .

[T

Hence the result is true forn = k + 1, if it is true forn = k.

) () (1 mask)
Sample Answer:
mi = mg ~ mhkv*
X=g- k2
Terminal velocity V occurs when ¥=0,— g —kV*=0

- (b) (i) (3 marks)

. Sample Answer: \
i=g—kv

— 13 -

Since the result is tme for n = 1, then it is true for all »>1 by induction, |

2k
1 2\ _ :
== [ta(s-4%") Ing]
2
SR Y S0 | RO PN 114 J
2k g 2k g
1 w? 1 K
== [—Vz—) as oy == Jrom (i)
QJ)(]'J'."[) (1 mark)
Sample Answer:

1. (. U* 1 w*
e | =—-—1In 1—‘—"
2k].u[1+V2J & N

V24+U?) v
ln( ) ):hl(Vz—Wz

(v (vrow)=v
VW LUWI-UW? =0

y 1 1 1
Dividing by U*V*'W?, _.F_,._Z__F_O
1 171
_—Wz:b—z TV—Z

(b) (iv) (1 mark)

Sample Answer:
1 1 1
vt W vt
vi-w?
v
. WW?
“viow?
v 2V2 9V2><V2 s
3y ) 5 _ 25 _ovt o
=5 T (WY a9V 16VE 16
Vo 25
v
4

e




(c) (i) (2 marks)
Sample Answer:
There are n ways of selecting the same number.
There are "C, ways of selecting two different numbers.
n{n— 2in
Total pumber of ways: n+"C, = n+%1 “rEn
2

(©) (i) (3 marks) o o
Sample Answer:

Total numb
products.

There are —%ways of choosing the same odd mumber. -

er of even products=total number of products —total number of odd

There are "ACZ ways of sglecting two different odd numbers.

nY n
(2) 2 _n+2n

Using (i) the total number of odd products = 5 5

in nt42n In® +2n |

© (iit) (1 mark)

Sample Answer: 352 +2n
: 30" +2
lim 28 = 3 n
ne pi+ A n= 4p® +4n
2
2
34~ 3
=lim—2% ==
w4
| T 4= 4
Question 8 (15 marks) [ n
() (i) (3 marks)
Stimple Answer: "
u'=—e” v =-—cosx
Je_x sinx dx =—¢” Cosx—je_xCOSde u=e~ yv'=cosx
u'=—e” y=sinx

=—e"cosx—¢ " sinx—Je_" sinx dx

ZJ ¢ sinx dx=—¢* (cosx+sinx)+c

\ 1, .
je"‘ sinx dx=—§e (cosx+smx)+c

-5

(a) (ii) (2 marks)

Sample Answer:
3z sz

=
=1 &7 gn = 5 s
A Jo‘ xdx, A 2Ie"smxdx , A= e7sinx dx
4x

(2n-1)m
A= j e sinx dx
(2n-2)m
(2n-1)x

— __l —x .
> [e (cosx+sin x)](h_z)’r

2
- % (e'(1-2n)7r 4 )

1 (_e~(2n—1)zr _ e )

(@) (i) (3 marks) |

Sample Answer: '
A+A+ A+ ;
i
— 1 —% 1 =3z 2K 1 ,
_..2(6 +1)+£.(e +e )+E(e T R
1 )
==(l+em+e T re T re T e )
2 ..
. geometric series with g = l, r=e”
2
% 1 e* 4 |
SN - 1—-e* = -7 X7 = ¢ !
—e 2(1—'6 ) e 2(3” —1) ,"
(a) (iv) (2 marks) [I
Sample Answer:

A, = areas above x axis with A +4, +4, +...=X
and g, = areas below x axis with al+a;+a3+...,=Y

slim e sinxdx=X-Y

n—3 o 0

1__

2 2(6”—{)

Y;e”"_(eﬁ“l_)
Z(e”—l)

__

2(3”—1)

~-Y

limJ e”"sinx|dx=X+Y= e +
e : 2((3’r —1) 2(9”—1)

" +1
2(3”-—1)

—16 -




() () (1 mark)

" Sample Answer:

2(xy+xz+yz)=(x+y+z)2—(x2+y2+zz)

2(xy+xz+yz)=5"-8
=17

xy+xz+yz=%

G (mak)
Sample Answer:

2 2 2 . 3
(x +y +z )(x+}’+z)=x3+y3+zs+x2y+x2z+xy2+xzz+y21+yzl

Hy+x'zr e xt +y 4y = (2 4y ) (xkyrz)= (2 40+ 2)

_ (b)) (1 mark)

Sample Answer:

=(8)(5)-13
=27

(xty+2) =2 +y + 2 +3(ay 2’2+ 0 + 32 + Y 2+ yi* )+ 63z

6xyz=(x+y+z) ==y =2 =3(Fy+ e+’ +x + Yz+ye)
=(5) - (13)-3(27)

=31
xyz gL
. ‘ 6
(b) (iv) (2 marks) ’
Sample Answer:
xty+z=5 .
17
xy+xz+yr=—
2
xyz =2
. 6
Thus
x*—5x" +Hx_—§1=0
2 6
17 31
P_gy2 gty 2
y Y 5 y 6
z3—-5z2+1—7—z—£—0
2
: 17
Sn+1 =5Sn _?Sn_l
.'.a=5,b=—£,c
2

Hence x, y & z satisfy the cubic equation

17 31

Mm-S —me==
. -2 6 .

0

6

-7

multiplying by x" 2, y** and 7" respectively,

" —5%" +1—7—x"“1 ———Slx"'_2 =0
2 6
17 31 .

n+1__5 n+_ n-l1 2> 2=0

y y 2 y 6 y

zn+l _Szn +lz_zn—1 _Elzn—Z =0
2 6

Sn+1l .—SSn +1?:7_Sn—l —%Sn—l =0
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