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Ola Letu=9-4x2, M _ gy x-_1du
8 dx
X 11 du 1 1
X = gy =
D mrval i Wi

:—% u+c:—%\/9—4x2 +C.

Q1b I _1 2 de:ltanl(x;s}rc.
—6x+13 2 4+(x-3) 2 2
0l 16x-43 a b c

(x—3(x+2) (x-3F x-3 x+2
_ ax+2)+b(x—3)x+2)+c(x— 3)
(x—3)*(x+2)
. 16x— 43 = a(x+ 2)+ b(x - 3)x + 2) + c(x - 3)* for all
xe R\{-23}

lim(16x - 43) = lim a(x+ 2)+ b(x~3x+2)+ ¢(x~3)*, c=-3

Iin;(lGx—43):IirT?]a(x+ 2)+b(x—3)x+2)+c(x-3), a=1.
When x=0, b=3.

16x 43
x+ 2

Qlcii I

3
—I dx
(x 3 x 3 x+2j

= —E+3Ioge|x—3|—3Ioge|x+2|+c

1 X—3
=————+3log.|——|+cC.
“_3 Je

Ql1d Let u=t,then d—u_l Let — dv
dt dt

=e' thenv=—-e".

te”dt = [uv]} v—dt =|tet] + [etat
I I - J

- 2e?i[et ]0:—2e‘ —e211=1-3e2.

Qle Let t :tang, V1+t2 t
a2
1
sin@ = an cos A
\/l+t \/1+t JENE
% 2 dt 1+t?

6 =2tant,

dt 1+t2’ do 2
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2z 2z 27

" do= jlﬂde jd
1

2

= [Ioge|t|lj5 =log, /3 = %Ioge 3

Q2a Given z=3+i, w=2-5.

Q2 7> =(3+i) =8+6i

Q2aii 2w =(3-i)2-5i)=1-17i
w_wz_(2-5i)8-i) 1-17 . ..
Q2aiii i (3+i)(3—i)_ 0 =0.1-1.7i

Q2bi ‘x/g—i‘=\/m:2, Arg(\/é—i):Tanl(_— ==

- A3 :ZCi{—%j.

Q2bii

Q2biii .. (\/§—i) —1280|'s(l5> ) 128(c055—7[+isin5—7[]
6 6 6
=128[—£+1 ):—64\/_+64|
2 2
Q2c Let z° = -1=1cis(z + 2kx), ..

When k = -1, z:lcis(—%j.

When k=0, z=lcis(%j.

When k =1, z=1cig(z).

2_YC1- lu{ﬂ +32k7rj

Q2di Fociae1+3i and 9+3i.
Imz

.thecentreis 5+3i .

ol 1 5 910 Rez

Q2dii Length of minor axis= 6; length of mgjor axis=10.
2diii | 0,2
i [0

NSW BOS Mathematics Extension 2 Solutions 2006



v

Q3aiii y = xf(x)

v

Q3bi Let y=0, x=1+12, x-intercepts are .. (-12,0), (12,0).

Q3bii +ae=+va®+b? =+4144+ 25 = +13, Foci are

-~ (-130), (130).

2
Q3hbiii Directrices: x:igzia—, x—i%
e ae 13
) b 5
Asymptotes: y=+—X, .. y=+—X.
a 12

Q3ci Thezerosare a+bi, a—bi, a+2bi and a—2bi .
Sum of zeros=4a=12, -.a=3

Product of zeros= (az + bZXa2 + 4b2): 130,
(9+b?)Jo+4b?)=130, . 4(b* ) + 450 —49=0.
Hence (4b2 +49Xb2 —1)= 0.Sincebisrea and b > 0,
S b=1.

Q3cii P(x)=(x-3-i)x—3+i)x—3-2i}x—3+2i)
= (x* — 6x+10)x* —6x+13)
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Q4a p(x)=ax +bx+c, p(x)=3ax®+b.
pl)=a+b+c=0

p-1)=-a-b+c=4

p'(1)=3a+b=0.

Solvefora, bandc. a=1, b=-3and c=2.

Q4b Areaof vertical cross-section= (2x)2x) = 4x* = 4y .

1
Volume of solid= _[4ydy = [ZyZ]; = 2 cubic units.
0

Q4cii Similarly, equation of linem: y = grx— pqr+i ...(2
p

Q4ciii Solve the equations of lines ¢ and m simultaneously to
find T.

@ - (2): pqx—qrx+%—%:0, SX=—— 3
Substitute (3) in (1): y=—par .

~Tis (—ﬁ,—pqrj and it satisfies the equation xy =1.
Hence T lies on the hyperbola xy =1.

Q4di

B/ P~—__—“—L C

Since K and M are midpoints, .. KM // BL .
SinceL and M are midpoints, .. LM // BK .
.. KMLB isaparallelogram.

Q4dii Z/KPB+ ZKPL = Z/KML + ZKPL =180°,
- ZKPB = ZKML .

Q4diii KMLB isaparallelogram, .. ZKBP = ZKML,
. ZKPB=ZKBP. .. KP=KB=KA, .. ZKPA=ZKAP.

Consider AAPB, /KPA+ /KPB+ /KAP + /KBP =180°.
. ZKPA+ ZKPB + /KPA+ /KPB =180°,

. 2(/KPA+ ZKPB)=180°, .. ZKPA+ /KPB =90°.
Hence AP L BC.
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Q5a y

Volume of cylindrical shell = 2zxydx .

1 1
Volume of solid= [ 2zxydx = [ 2 (x—1)? dx
0 0

1 5 4 3t
=2ﬁj(x4—2x3+x2)dx:2ﬁ X——2i+x— =" cubic
) 5 4 3| 15

units.

Q5bi cos(a + )+ coda - )
=C0S COSf —Sina Sin f§ +cosa cosf +sinasin
= 2c0Sa cosf

Q5hii (cos4d + cos26)+(cos30 +cosh) =0, 0< O < 2r.
2005360 cosé + 20520 cosé = 0, 2cosH(cos39 + c0s20) =0,

2c0sd 2COS%COSQ =0, .. 40050005%0032 =0.
2 2 2 2

Hence cosd =0, .‘.6’=£,3—” or
2 2

560 5 ~x 37 57 Tn 9«
cos—=0, —=—,—,— ——>
2 2 2 2 2 2 2

LgE 3T 17 O
.. 5155 5555
cos—=0,£=£, O=rx
2 2
Solution set is 1,5,3—”,7:,7—”,3—”,9—”
52 5 5 2 5
Q5ci

Vertical component: T, cosa — T, cosa —mg =0,
Horizontal component: T, sina + T, Sina = mo*/sina ,

ST 4T, =mel .

Qs5cii If T, =0, T,cosa =mg and T, = mo*/ ,

> g = { g _
fcosa

“cosa
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Q5di 3x3x3x3=81

Q5dii Pr(WDLD) = 0.2x 0.6x 0.2x 0.6 = 0.0144

Q5diii Pr(more_ points) = Pr(4w)+ Pr(3W1D)+ Pr(3WiL )
+ Pr(2W2D)+ Pr(2W1D1L )+ Pr(IW3D)

— . 4 3 4 3 4 2 2

=02 +§(o.2 )(0.6)+§(0.2 )(0'2)+ﬁ(0'2) (0.6)

+ %(0.2)2 (0.6)0.2)+ g(o.z)(o.63) = 0.344.

Q6 A

Q6ai Consider AOAB , thesinerule: — OA = (_JB ,
sn(g-6) sno

_OA sn(g-9)

OB sng

Q6aii Similarly for AOBC and AOCA,

OB _sin(y-6) and OC _ sin(a - 0)

oC sing OA sing

...%X%XEZsin(ﬂ—&)xsin(y—ﬁ)xsin(a—ﬁ)

OB OC OA sing sing sing
1 sin(e - 0)sin(B - 6)sin(y - 6)
N sin®6

and hence sin® @ = sin(a — 0)sin(g - 6)sin(y - 6).

COSX COSY COSXSiny-—cosysinx
snx siny sinxsiny

Q6aiii cotx—coty=

_sinfy=x)
snxsiny

Q6aiv (cotd —cotar)cot @ — cot B)cot & — cot )

=sin(a—6)xsin(ﬂ—6)xsin(y—6)
snfdsing sndsing sindsiny

B sin® @ _ 1
sn®@sinasinfsiny sinasinBsiny
= COSECx COSEC/ CoSecy

Q6av Without loss of generality, let o = # =45° and y =90°.
(cotH—cot 45° Xcot@ —cot 45° Xcotﬁ— cot 900)

= cosec45° cosec45° cosec90’,

- cotf(cotd-1)* =2, cot®d—2cot? @ +cotd —2=0,

(cot® 0 - 2cot? 9)+ (coto - 2) =0,

cot? f(cot 6 — 2)+ (cot 0 — 2) =0, (cot@ - 2)(cot> @ +1)=0.
Since cot?’@+1#0, .cotd-2=0, cotd =2, tand =05,

0 =tan*(0.5).
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Q6b

Givenat t=0, x=R and v =+u whereuisapositive real
value.

Equation of motion:; X:—LS, x> R
X
. . k 3
Q6bi At x=R, X=-g, .'.—E:—g, k=9gR".
av k

Q6biii x = 4/R? + 2uRt — (gR—u? }?

When u=gR, x=vR?+2uRt .

AsSt >, X 0.

x=\/R2 +2uRt—(gR—u2}2 =t \/I?—2+$—QR+U

Ast— o, x> tyJu’—gR,whichisrea and « if u® > gR,

ie u>\/ﬁ.

Hence for u > ,/gR, the particle will not return to the planet.

3

—(gR—uz).

Qebiva vz = R
X

3
If u<ygR, v=0a x=D, ..0= gR

B

Q6biv2

x=\/R2 +2uRt—(gR—u2)2 , x> =R? +2uRt—(gR—u2)2.
At x=R, R’ = R* + 2uRt - (gR-u? }?,

. 20Rt—(gR-u}? =0, - t(2uR-(gR-u’k)=0

~.1 =0, i.e thetime when the particleis projected upward, or

t= LRZ , i.e. the time when the particle returns to the

gR-u

~(grR-u?),

2UR

surface. Thetime interval for the complete journey is =
gR-u

Thetime for one-way journey in either direction is 5 -

gR-u
© Copyright 2006 itute.com

> -

Q7a y=cosx and y = tanx intersect at P(a,...),
.. Cosa =tana .

mlzﬂ:—sjnx, m, W ety
dx dx
AtP, mm, :—sinasecza=—sm—2a=—tan—a:—l,
cos’a  COsa

.. the curvesintersect at right angle at P.

Q7aii cosa =tana, cos’a =tan’a =sec’ o -1,

12 =sec2a—1,.~.($c2a)2—sec2a—1=0,

sec’ o
P P e e 1445 . Note: % is regjected

2 2 2

because sec? o > 0.

) o T
Q7bi In:jsec tdt,whereOsxsE.
Let u:wc”’ztand%zseczt .'.%:(n—z)secwttant

and v = tant .
= Isec” tdt = isec”*ztsec2 tdt = Eu%dt

v - fsec™ 2 t tant [}

- v

O ey %

—(n- 2)JX' sec™ ? ttan® tdt
0
= sec"? xtanx—(n— 2)f$c“’2 tlsec? t - 1t

=sec"? xtanx—(n— Z)I sec” tdt +(n— Z)I sec™ * tdt

S =sec™

n

+(n-2)I,,,
~(n=21, =sec™? xtanx+(n-2)I, ,,
o =sec“’zxtanern—Z _

" n-1 n-1"?

= secz(”jtan(”j
3 3 3) 2
Q7hii jsec4tdt=|4=—+—|

Zxtanx—(n-2)I,

M+zm(z)
3 3 3
4B 28 Lo

3 3

A 4
Q7ci Given x, =1 and x,,; = X for n>1.
1+X

n
1+a"
1-a"

]:1.
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Provethat for n>1, x, :2{ , Where a:_%

=

Wl

=

Itistruefor n=1, x = 2(
+

[



k " _—(n+vn n
Assumethat it istruefor n=k, i.e. x, :2[1“1 J Q8bii f(b) (n+\/ﬁ) g i :[n+\/ﬁJ g 2n

k =
—a f() (n—\/ﬁ)ne'(“_ﬁ) n—\/ﬁ
1+G!k n n
4+ n 1
CAex, Z(l—ak]_4<1—ak)+2(l+ak) g0 S
U1 x, 1ra*) 1—ak+2(1+a") = —0 | e?h = e
ko1t — 1 \/H 1_i
1-a T Jn
_6-2a" _2(3—(%} _2(1—§ak]_2(1+ak+1J
- k k| 1,k |7 kel [T 4
3+a 3+a 1+5a 1-a Q8biii From Q8aiv, 1s(ﬂJe2X£e3 .
Itisalsotruefor n=k+1. -X
citistrueforal n>1. 14 1
T 2 4
" 1 n | & o
Q7cii Asn— o, " :(—%j -0, X, > 2. Let X:ﬁ’ nls|l—o-le I < g3
1_7
Jn
o 1 , 1 1 , n
Q8a Given OstS—z,then o<t SE,.'.Esl—t <1, 1+ 1 .
-\ 2 4
1 1 ~1"< —\/ﬁ e_ﬁ <|e3nn ,
~1<——-<2, hence 0<——<2. - L
1-t 1-t \/ﬁ
2
Multiply by 2t?, O£2t—2s4t2. 1)
1-t 1+— 4
n1< Jn g2 < g3
2 o142 1 '
Qgaii 0<- 2 <4z, 0< 272 g “n
1-t 1-t n
2 4
0<—% _2<4? 0<— S _p<4? o f0) _ an
1—12 (1+t)(1—t) s1< f(a)ge ",
<1t oo
1+t 1-t f(b) 4
Q8biv @ is sandwiched between 1 and e>/" .
X X a
Q8aiii Ogj(i+i—2jdt£j4t2dt, A (b)
o1+t 1-t 0 Asn—oow, e e’ =1, -~ —~ 1.
1+t T4t 1 f(a)
0<|log|—1—-2t| <|—| ,where 0< x<—,
—t 0 3 0 2

. Please inform mathline@itute.com re conceptual,
“—xj ax mathematical and/or typing errors.
e

Q8bi f(x)=x"e™, n>2.
f'(x)=nx""e* —x"e ¥,
f'(x)= n(n-1)x" 2™ - nx" e — nx" e + x"e ™
f(x)=x"?e” (n(n ~1)-2nx+ xz) :
Attheinflexion points x=a and x=b, f"(x)=0.
Since x"2>0and e* >0, . n(n-1)— 2nx+ x* = 0.
Use the quadratic formula to solve for x in terms of n:
x=n++n.

Hence a:n—\/ﬁ and b:n+\/ﬁ.
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