HSC Mathematics Extension 1 Trial Examination

° Section | - 10 marks
Attempt Questions 1-10
. : All questions are of equal value

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

HSC Trial Examination 2012 ,

1.  Which of the following is the solution of Zx
(a) x>3 * -9
B) x<-3

Mathematics Extension 1 © ax<s

D) x<-3,x>3

>07?

2. What is the exact value of coseé(—zf) ?

1
A 5
This paper must be kept under strict security and may only be used on or after 2
the morning of Thursday 9 August, 2012 as specified in the Neap Examination (B) _L
Timetable. - ﬁ
’ ’ © B
O -2
3.  What is the domain and range of y = 25in*l(§) ?
General Instructions Section | ~ 10 marks ’ (&) x<[3),y<|n
Reading time — 5 minutes 10 multiple-choice questions . (B) -1<5x<1,-3<y<3
Working time ~ 2 hours * Section Il - 60 marks €) -1=<x<l,-m<ys<m
Write using black or blug pen 4 short-answer questions (D) -3<x<3,-2<y<2
Board-approved calculators may be used Total marks - 70
Atable of standard integrals is provided at the back Attempt questions 1-14 4. Which of the following functions is the inverse function of f{x)=3— L_,
of this paper ) f_l(x)= 6.2 2x+6
All necessary working should be shown in x+4
every question - 1
® f0=6-——
6—2x
© Slo=-3-e
2x-6
® =32
6-—-2x
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ki
5. Using a suitable substitution, f(sinx - cos*x)dx can be written as 9.  Given f{x)=—x"+2x+3, the graph of y = j% has
i X
Ay - J‘ nEn 0 (A) asymptotesat x=1 and x=-3.
(i . (B) x-intercepts at x=—1 and x=3.
, .
C) asymptotes at x=-1 and x=3.
®) J‘ o (©)  asymp v :
A - : i (D) anx-intercept at x = 3
=
< - .r utdu 10.  What ratio does the point P(10, 11) divide the interval 4B, where 4(-2, 3) and B(7, 9)?
0 Ay 1:4
1 1 .
2 4:-1
™) J.u(l—uz)zdu B)
o € 1:-4
D) 4:1
6. Ify= sin_l( 5) then dy equals
x/’ dx
(A) —-a
Nt at
x
B) —
x'—a
—x
© —
X —~a
® —=

7. A solution to the integral J. dx, given that a, b and ¢ are constants, could be

N
c(a—bx)
(A) —bicloge(a —bx)

®)  liog.(a-bx)

(©) log,(a—bx)"

D)  log.c(a—bx)

8. Ifsinx = %, 225 <x <, thentan2x would be equal to
w 2
® 2
© 2
o
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Section Il - 60 marks
Attempt Questions 11-14
All questions are of equal value

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

Question 11 (15 marks) Use a SEPARATE writing booklet,

(a)  There are five women and six men in a group. From this group, a committee of four is to
be chosen. ’

(i) How many different ways can a committee be formed that contain three women and
one man?

(ii) A particular man and a particular woman are to be on the committee.

‘What is the probability that this committee is formed?

(b)  The function flx) = x*— " 41 has one root between x =3 and x=4.
(i) Show that the root lies between x =3 and x=4.

(ii) . Hence, find a better approximation for the root using x, = 3.5 with one application
of Newton’s Method.

©

The polynomial P(x)= ax’ + bx” — 6x +2 has a factor of (x—1) and leaves a remainder
of 6 when divided by (x +2).

Find the values of @ and b and hence express P(x) as a product of linear factors,

(d) (i) Show that sin(er+ ) + sin(e— f) = 2sin ercos 5.

(ii) Hence, if o, fand ¥ are the angles of AABC and siny= 2sin acos f, prove that
AABC is an isosceles triangle,

Copyright © 2012 Neap TENMEL_QA 126M
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Question 12 (15 marks) Use a SEPARATE writing booklet.

(2)  Given that y=¢”* + ¢, determine the values of constants @ and b that satisfy the
following equation:

2
i%+ai)—)+by=5e2“+e‘2x
det  dx

3

®) FindJ. Ady
o 16—x"

(c) . 4B and AC are equal chords of a circle.

Prove that the tangent at 4 is parallel to BC. (Drawing a diagram to represent this
information may be helpful.)

(d)  Prove that the vertex of an isosceles triangle is equidistant from the bisectors of the,
base angles. :

A

Marks
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Question 13 (15 marks) Use a SEPARATE writing booklet.

(®

(®)

(D

P(2at, atz) is a variable point on the parabola = 4ay, where the focus is S.

2
Q divides the interval from P to S in the ratio i1, where x= %’L and y= th .
+1

"+ 1
@ Showthat¥=1,
X

(i) Prove that as P moves, Q moves in a circle, and state the centre of the circle.

1
Find the coefficient of x° in the expansion of (Zx - ch ) .

A multiple-choice test contains ten questions. Each question has four choices for the
correct answer. Only one of the choices is correct.

(i) What is the probability of getting 90% with random guessing?

(ii) What is the probability of getting at most 90% with random guessing?

A particle P is moving in simple harmonic motion. At a time  seconds, its acceleration is
2 .
given by ‘ii: =-9(x—2), where x metres is the displacement from the origin O. Initially
dt

the particle is at O and its velocity is 8 m/s.

(i) Find the centre and period of the motion.
(i) Show that v =64 +36x—9x° , where v m/s is the velocity of P.

(ii)) Find the maximum speed of the particle.

GCopyright © 2012 Neap
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Question 14 (15 marks) Use a SEPARATE writing booklet.
(@)  The graph of the function Jx)= 2sin’x is shown below:
1 i
, 4
- G, D
3 .
A||||||||||l||r|b‘
() Determine the coordinates of 4 and B. 1
1 (ii) Find f”(x), and hence determine the coordinates of C and D, the points where the 2
gradient fo the curve is a maximum.
2 3
(iii) Calculate J. (ZSinzx)dx , leaving your answer in terms of 7. 2
4
X .43 1 1
(iv) Show that sin'x = i 5008 2x+ §c0s4x. 2
(v) Hence, determine the volume of the solid of revolution, when y = 2sin’x is rotated 2
about the x-axis between 4 and B. Leave your answer in terms of 7.
2 .
2 (b) (i) Show that cosx — sinx = /2 cos (x + %) . 1
2 (i) Prove that %C (e°cosx) = 2¢" cos (x + 1—:) . 1
(iii) Prove by mathematical induction that if y = ¢" cosx, then 4
M
dy_ (ﬁ)"excos(x + @) .
ax" 4
End of paper
7 8 TEHIAEI_OA_IZFM Copyright © 2012 Neap
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9 1
K J. (" —du= J ll4dl{ -
. f s I

7. : P

Section | .
Sample answer Question 6 D
Question 1 D ' -
50 o920 . V *
-9 T xwE3loL v?g L ..
o . ] . X 1_(5)2 e
<t o
33 >
=_ -4
2 73
I3 <x <3 then —2—< 0 i
. - ' Question 7 A
Lx<-3,x>3 J‘ 1 1 (b
) gy =L e
- Question2 - C c(a—bx) bCJ.a—bx
- Lo : _ 1
cosec(—%‘) =1 . e bc.ln(a—bx)
, sn(F) Question8 ¢
. : 3
sinx=2
) =3
Question 3 A
=2sin"}( X 5
Y 28111 (3) 3
PTE:
i (3) 4
B YT ad 15t
7SySpmd-lsy<l tan2x = 2tanx
—n<y<mand-3<x<3 1—tan%x -
. ;
blsm s <3 Ny j) ;
Question 4 C =_\4-
2
_q__1: 1-(-2
Lety=3 ePrrs (4)
= .Interchangeyganc}'z:_' : _ 24 :
x=3~—-—1; 7 : . o
36 Guestions ——————
L N N .
P ) =—x*+25+3 !
- - 2 H
5 2y+6=31 —f(x —2):—3‘) %
" o =—(x+1)(x~3) i :
n2p=—64 R
- 3".1" Sx) (¥ D(x-3)
y=_'3'+32‘2‘;- v -',-ﬁSymp1§otasxf'~'1;x=v3 . )
g1 o & Question 10 B
©o 26 mx2+nxl=10
Question § "B m+n
i i m(7)+n(~2)=1'0
. r(sinx)(cos“x);bc. mtn
0 ' Tm—2n=10m+ 10n
Put u=cosx ~12n=3m
du = —sinxdx m :
..-,-"——4 T

smin=-4:1lord: ]

pr-rgmmm—‘_\' ’
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Saction il
Sample answer

Question 11

@ O ‘Gx°C=60

() ‘C,x’°Cy=6

L

. -6
~PE= 510

®) @ A3)=10-¢'>0
fay=17-¢'<0

2, root lies between x =3 and x=4.

-1

fa)

i X, =Xg— 5 '(:‘c)=2x—ve"
(if) 17 %0 F o) b
_qs. L0675...
=35 1as
=371

(© P)=0 sla+b)=4 (1)
P(-2)=6 .-~8a+4b+14=6
—2a+b=-2 (2)
{1)—=(2):3a=6
a=2 ~b=2
S P(x)=2%" + 260~ 6x 2
= (- 1)(2: + 4x—2)
=@E-1x-(-1-SINE-(-1+/D)

Question 12

(a) y= e

Y =44
.'.4(e2x + e_zx) + 2a(ezx - e—b‘) + b(ezx + e_zx) =5¢"% e
Equating coefficients:
~2a+b=1and-2a+b=-3
n2b=-2
b=-1,a=1

R et LN

@ @) sin{o+B)+ sin(o-B)

= sincicos B + sinPcoso+ sincicosf — sinfeoso|

=2sinccosf .

(i) siny=2sincicosf
Using (i) above:
= sin(o+ B) + sin(a— B)
=sin(n—y) +sin(a~p)

(©

C
ZCAT= LABC (angle between the tangent and the ghord i

equal to the angle in the alternate segment)
e ]
AABC is isosceles (two equal sides)

ZLACB= LABC (base angles of an isosceles triangle are
equal)

~ZLACB= ZCAT (both equal ZABC)

Alternate angles are equal only when lines are parallel,

" .4D|BC
s.siny = siny+ sin(o.— 53] I
({o—-B)=0 )
o~p=0,mn2%...
o= P, angles in a triangle are less than 180"
~AABC is isosceles

it = ah - e
’ Copyright © 2012 Neap . TENMEI_SS_12FR -
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(i) x=—
« ()—') +1
Sample answer * t.
2ay |
& A S
) x= 2
L1
X
Multiple numerator and denominator by P
- 2ayx
=53 A
y +x : i
. P yz =2ay
- xl .+y2_2ay=.0
Completing the squares,
(x—~ 0)2 +(y— a)Z = az, ie. a circle,
g C(0, @) and rading =g
B T v 11 '
. : 1
. 2x—=
Since AB=AC ®) ( x)
&
then ZACB = LABC (base angles of an isosceles A) Coefficient of x°: "'C,, (2x)" "‘(—1)
x
~LACX= L/ ABY (half of equal angles) Uk k5
In A4XC and AAYB: A )=
11-2k=5
AC=4B sb— g
ZLACX= LABY (above) =3
ZLAXC=LAYB (ii
(tight angles) »Cocfficient of x° = ”C3 2" "3(—1 )3
SLAAXC=AAYB (AAS)
~AX= AY (matching sides in congruent triangles) =—42240
n . ; w0, (193} 15
Question 13 (©) . (). P(90%score)= C, (4—1) (2) of 5
2af’ ”
7 (i)  P(at most 90%) = 1 — P(100%)
@ O 2= : 10330
x 2at _1 o 1 3
P =1-1"Cyl3) |3 ]
+1 4 4 ,
2 2 10
_2at £+ =1_%or4 {;_1
A+1 2at 4 4
=, as required =0.999999046
(d) @ F=-9(x-2)
T 1" =9 and the centre of motion is 2
n=3
¥ N -
ie. T=2?n and x=2
- ° TENME_SS_12FM
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Sample answer

(i) P=-9(x—2)
LALA g
"dx(Zv) 9(x—-2)

Lo

t=0,x=0,v=8
sC=50
L2 -9(:x-2)
..ZV, —2————+50‘

VP = 64 +36x— 957

[

2
(v) sin'x= B(l - cost)]
1 2
[1-2cos2x+cos 2x]
1

Il

[1 ~20082x+%(1 + cos4x)]

4
4
3.1 1
A 4=
i3 cos2x 3 cosdx

) V=ﬂf[25m2x]2dx
X :

=45 .rsin“xdx

(iif) Maximum velocity when at cenire of motion (i.e. x=2) :

-;'.-v2=64+36(2)—9(2$? .

0

‘= 41; £ [% - %Vcosv2x‘+ %cos4x}dv

2 = ! ul
vi=100 = 41:|:§-x - }1 sin2x + %sin4x:|
v=%10ms ", o
16, Ve is 10 m/s = (3_’_': _
- w(CH-o]
Question 14 a
- 2 =3 units®
(2) @ Six) = 2sin’x 2
~AtAdand B flx)=0 1 1
i) cosx—sinx= ﬁ(— COSX ~ —sinx)
2sin’x =0 ®) ® J2 W2
sin’x=0 = 2cos(x+z-:)
x=0,m,2mx, ... 4
i +A(0, 0) and B(, 0) (i) %(excosx) =¢"cosx + ¢ (—sinx)
(ii) S (x)=4sinxcosx ’

~f ! (x)=2sin2x
and f”(x) = 4cos2x
Now, f”(x)=0

=¢"(cosx — sinx)

= e‘ﬁcos(x + g)

s4cos2x=0
cos2x =0
e 5

» oI 3T
447

C(Z—E,ﬂ 1) and DG"—‘, 1)

(i) stinzxdx =2 f'l(l — cos2x)dx
(] '02

1 . "
= [x - Estx]O

= (m=0)—(0.-0)
=5

5

Copyright © 2012 Neap
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Sample answer

Syllabus outcomes and marking guide

d" " x T
(i) L= (2) ¢ cos(x+ T
& ( 4)

S in=1 dv_ ﬁe"cos(x+ E) as above in (ii)
dx 4

S, : Assume true for n=1%

cody L pEx i
ie. ;x%—(ﬁ) [ cos(x+T)

S3 ¢ Show true for n=4k+1

k+i
ie. 4——[{:% = (,ﬁ)“ le"cos(}c + M)
dx 4

X

= (2 cos(x+ ) (-sins+ A7)
= ui)*e*[cos(x + '%t) - sinx+ ’%‘)}

= (ﬁ)*e*ﬁ[-‘ﬁ cos(x+ ) - '}ES“‘(" o]
= (" oo (w4 42) + 7)

= (ﬁ)” Ie‘cos(x-r (k+ 1)3{)

= di[(ﬁ)ke"cos(x + lff)}

o Iftrue for n=k, then true for n=k+1.

S, :Sincetruefor n=1,thentrueforn=1+1=2 and
so on for all integral values of n.

HE2, Band 6

« Completes the proof correctly ... ....... 4
) dk+ 1
+  Simplifies to stiow Tﬁ‘% ............. 3 -
dx

£
» Finds the derivative of d—% correctly ....2
dx

* Shows true for n=1

<.
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