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Qlla 2x° =3x* —1lx+7=2(x—a)x-BNx-7%), .. afy=——
Section I 2
1 2 3 4 5 6 7 8 9 10 Ql1b J- 1 d J~ J 1 . 4 2x +
= =—sin | —
C|D|C|D|A[B|A|D|B]|C Jao—ar . o rESS e
Q1 P(x)=x>—4x* —6x+k and x—2 is a factor ; s
1 ;
2 P(2)=2—4x22—6x2+k=0,. k=20 C  Qllc n=10, pzi, pr(X=7)=[70jG) G)

Q2 y= f_l(x) is the reflection of y = f(x) inthe line y=x.D
x 4—x —x( 2x) 4+x°

Ql1di f(x)=m,f,(x): (4_ )z (4_ 2)2

C

Iz Iz
5

Q3 ZABC=1(27[—— i 2
2 : Since both 4+ and (4~ *J" are positive, .. f'(x)>0 forall xin
the d in of .
Q4 y=x(1-xPB-x) =—x(x-1)(x-3) e domain of f(x)

(x - 1)3 indicates a stationary point of inflection on the x-axis at

Qlldii f(x)=—"5 =%
x=1,and (x—3) indicates a turning point on the x-axis at 4-x (r+2)x-2)
x=3. y— —oco as x = +oo due to the negative sign. D
1 1
Q5 u=1+2x, x=—(u—1), dx=—du
2 2
J.x\/1+2xdx J. (u— 1\/_ du——J.u 1\/_du A
Q6 sin2x=a, 2x=2kz+sin"'a or 2k +1)r—sin"'a
L 2x=nxw+ (— 1)" sin”' @ which gives the former if n is even;
and the latter if n is odd.
nw+ (— 1)” SiIl_1 a fox P X
== /> = sin= in< sin<
2 B Qlle lim Z = lim 2 :lxlim 2:lxl:l
x=0 3x =0 6XE 6 x>0 X 6
Q7 The youngest can sit at any one of the § seats, .: in § ways.
The second youngest can sit on either side of the youngest, .: in a3y 1 _
2 ways. The remaining 6 of the family can sit around the table in QUIf u=e™, Zdu=e"dx. When x=0, u=1; x= 3o 4=e

6! ways. .: total number of ways is §x2x 6! L

Without restrictions the total number of ways is 8! J‘ J‘ du 1 [tan_l ”l? _ l[tan_l o ﬁj
! | 2 =
. Pr(youngestZtogether) 8 ;X 6! 2>7<'6 A 0 w'+l 3 3 4
[ d - - 5
Q8 sint9=i and £<t9<7r,.: cos @ = —/1—-sin’ __12 Qllg —(x231n 15x)z(s1n 15xX2x)+(x2 ——
13 2 13 dx 1— (Sx)z
. sin20:251n900s9:2xix_—12:—@ D 5
1313 169 = x| 2sin ! Sy ——2—
V1-25x2
Q9 The given diagram shows the graph of y =sin™" x
translated upwards by 7 units. B )
2 Ql2ai

J3cosx—sinx = 2cos(x+ @) =2cos xcos & — 2sin xsin &
—-2x+1 when x<-2

Q10 |x+2|+|x—3|= 5 when —2<x<3 - cosa:73 and sina:%,.: tana:T, a:%
2x—=1 when x>3 3
. V4
X -x-6<0, (x+2)x-3)<0,.: 2<x<3 c ﬁcosx—smx=2008(x+g)

© 2013 itute.com 2013 NSW BOS Mathematics Extension 1 Solutions



Q12aii /3 cosx=1+sinx and 0< x <27

\/gcosx—smx 2cos(x+ ] 1, . cos(x+%]:%
T 7w 5« T 3z
SXtF—=—, —, i X=—, —
6 3 3 6 2
¥ ¥
Q12b Volume—jﬂyzdx— [38111—] zfj(l—cosx)dx
0

:—[x—sm ]l :—(——i-l cubic units

Ql2c T=A+Be™
When =0, T=80;t=10, T=60; t o, T —22.

2 A+B=80, A+Be % =60 and A=22
sB=s8and %=L oLy gL£z0.04229
29 10 ~°29
S T=~224580 00 o 1 log, r-2
—0.04229 58

When T =40, t = 28 minutes

(t |ax1 +by, + c|

Va* +b?

ax+by+c=01is 2x—-y—-1=0.
. D(t)=|2t_t2_3_l| =|2t—t2—4| =|t2—2t+4| o244
J2eip s V5 5

1)2+3>O forall te R.

Ql2di D where (x;,y,) is (t,12 +3) and

since 12 =2t +4=(r—

Q12dii Let Z—D= 2-2 =0, .:
t

V5

t =1 when P is closestto /.

Ql2diii y=x*+3,when r=1, P(14), m=ﬂ=2x=2(l)=2

.. the tangent at P is parallel to /.

2 2 2 dx
.. the particle moves in simple harmonic motion, and the period

2r 27w
18 ——==

Jo 3

Q12¢ v2+9x% =k, 1, k—gxz,a i(l 2) —9x

Q13ai Given V=%ﬂ7’3, A=4m? and ‘il—v=—10*4A
1

AV m A and Yo I g
dr dt dr dt
. Axﬂ =-10"*A L. ﬂ =-10"* is constant
dt dt
Q13aii When 1=0, V :§m3 =10"%m’, . r=0.0062m
Since % =-10"* is constant, .: time taken = 0. 0062 =628
; =
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Q13bi Let G(x, y) divides NT externally in the ratio 2:1.
- T(ap,O) is the midpoint of NG

2
g (ap’o):(0+x’2a+ap +yJ

2 2

.. x=2ap and y==2a—ap®,ie. G(2ap,—2a—ap2)

PRV
L y=-2a-a| —
’ (2aJ

s xt= —4a(y + 2a). It is a parabola with directrix y=a—-2a=-a

QI3bii x=2ap, p=-,
2a

and focal length a, same directrix and focal length as the original
parabola.

Q13ci Given y=Vtsinf— % 1%, for projectile fired at A,

. d .
y =utsma—§12, D usina—gr.
t
. . d . i
At maximum height, @ _ usina—gt=0, .. t= usma
dt g
Al3cii
T . d .
For projectile fired at B, y = wtsin - 42 , 7)) =wsin f— gt .
t
. . d . i
At maximum height, d_y =wsinf—gt=0,..t= M .
t 8
Since they collide, .: they reach the same maximum height at the
same time, .: usme :M , . usin =wsin
8 8

Q13ciii Given x =Vrcos@, for projectile fired at A,

usina 1 .
x= u(—}cosa =— (u sin a)(u cos a).
8 8

(wsin B)(wcos B).

Similarly, for projectile fired at B, x =

g | =

_~

od :l(wsinﬁ)(wcosﬁ)—i- i(u sin & )(u cos )
8 8

= é ((wsin B)wcos B)+ (usin & )u cos cx))

= é ((u sin @)(wcos )+ (wsin B)u cos ))

= ﬂsin(a+ B)
8
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Quabiii (1422 +2x) " = (14 22" = (14 0"

n 4n
. coefficient of x*" in the expansion of (1+ o2+ Zx)z is [ J .

2n
(1+x +2x)2 i( jz”k (x+2)"*

S ( Jl:[zn k]zzn k 2n—k +[2n_kJ22nk1x2nk+l+
E ;. BT e
k=0

P
...... . (2” sz“ }
ZQTM = ZQBT and ZPTN = ZPAT (angles in alternate 2n—k
segments 2n
AgQBT :)ZPAT (alternate angles) = KZnJ[Zn B kJZZ"k X2k (ZnJ[Zn B k]Zz”kl x2nk
. LOQTM = ZPTN , .: they are vertically opposite angles and . k=0 k 0 k !
QTP is a straight line segment, i.e. Q, T and P are collinear. . . (an[zﬂ - kj20x4n_2k:|
k \2n—k
2,

Collecting terms of x

2n\2n-0 2n-0 _2n 2n\(2n-1 2n=2 2n
Ql4ai [OJ( 0 jz ' +[1j( ! Jz R

L1 1 k=k+1P+klke+1) -1 2n\ 2n—n
2 k+k+1 2 2 <0 + 20)(2"
(k +1) k(k +1) k(k +1) n—n
given k>0. 2 2 n
. coefficient of x" in the expansion of (1+x +2)c)2 is
Ql4aii For n=2, i2+%<2—l is true. g0 2720 ponaf 22y P
- 2 2 0 0 1 1 n \2n—n
Assume the statement is true for n =k , n
ook 20\ 2n—k
I 2 Y
R R AT : ~ k k
then 4n 2 2n\2n—k
. _ 2n-2k
1 1 1 1 1 1 1 1 --(ZJ—ZZ [k i
Sttt 5+ > <2-—+ > <2- n) =
1> 22 3 k* o (k+1) ko (k+1) k+1
since ;_l<_ 1 from Q14ai. Ql4ci Given t, =0.5 is an approximate root of e’ —120.
(k+1F &k k+1 t
| 1
.: the statement is true for n=k +1 Let f(r)=¢' 7 f(t)=€t+—2
t

. it is true for all integers n > 2. 0s 1

b=ty L) _o5 ¢ Tas _gs6

Q14bi The term consisting of x*”" in the expansion of (I + x)4"

: 4n (IZnX Zn) 4n 2n ff ient 4n
is x")= x“", .: coefficient = .
2n 2n 2n Ql4cii Let t=rx,.:thetwocurvesare y=¢' and y= loge(ij s
r
Q14bii and the derivatives are ) =¢ and Z =— respectively.
n 2 2n 2 2n— ! t !
(1 + (x2 + Zx))z = [ OHJIO (x2 + Zx) +[ anll (xz + 2x) : At their point of intersection, the two curves have a common tangent.
1 ..
) - ) se =—,.1t=0.56 from Ql4cii.
+( ;jlz(xz + Zx)2 + ...+(2:j12” (x + Zx)o ! t 056 056 o
Also, loge(—j =e . loge( ' j =0, T et r=0.097

-3 (Z”J(xuzx)z”‘k - zo[i”J(x(ﬁz))z"—k ' r :

ok k=
2n

_ 2n) ek (x+ 2 ‘ ‘ .

= k X x+ Please inform mathline @itute.com re conceptual
k=0 and/or mathematical errors.
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