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Question 1 | HSC Trial Examination- Extension 1 | 2007
Part | Solution Marks | Comment
(a) Coaf2x 2 1 each for
yEsmolT domain and
range
=% =sin y
x= 3sin
2 y
Domain is _3 <x< 3
2 2
. T n
Rangeis ——<y<—
gels 5 Y=
(b) Ends are at A(-4, 1) and B(x, ») 2
P (-2, 5) divides AB in the ratio 2 : 3. marks
2x+3(-4) -2 and 2y +3(1) =5 1 mark for
5 5 equations
2x-12=-10 2y+3=25
2x=2 2y=22
x=1 y =11 1 for solution
B is the point (1, 11)
© . 2 (4x-3) 3 3 marks for
Using 4 =2x*~3x find ——2—;\/—'2:———_'5; marks | final
2 3 solution.
u=2x"-3x
U _ 43 2 marks if
dx * small error
4x 3) dx made in any
stage but
j (4x 3)dx J' other wise
V2x* -3x Ju okay
= J‘u_gdu 1 mark if du
found ora
_ 23{% ve start made
1
= 2(2;:2 —3x)2 +c
=2v2x* -3x+c¢




Question 1 | HSC Trial Examination- Extension 1

(2007

Part | Solution

Marks

Comment

(d) x=sin@ and
y=cos’0-3
yz(l-sinze)—3
y=(1-x2)—3

2

y=—2-x

2
marks

2 marks for
correct
solution.

1 mark if
method
correct, but
single error
made.

) . (Bx]
sin| ==
\ 4

= lim

. [3
sin
4

3

x50 2x x=30 §X3x2x

marks

3 marks for
final
solution.

2 marks if
small error
made in any
stage but
other wise
okay

1 mark if an
attempt made
to get
standard
limit




Question 2

| 2007

Part | Solution

Marks

Comment

| HSC Trial Examination- Extension 1

=

@

g—(xcos" x) =x.

+1l.cos™' x
29

+cos” x

1-x*

2

1 for use of
product
rule

1 for
individual
derivatives

(b) 5 5 4
Required term of (%xz +2] is [4](%%} (2)l =

Required coefficient is %OI

o,

81

2 for
correct
result

1 if state
the general
term
correctly
but don’t
simplify.

(©) d 0 :
[sec 2xtan2x dx = [-—2— sec 2x]

4]
i 2 1
—sec— | —| —sec0
(2 3] (2 ]

1 for
correct use
of standard
integrals

1 for
substitution

T=25+Ade™™ =>T-25=A4e™
dT

dt
dr

(d)
i)
= _Me—kl

~k(T -25)

Mark only
if
deriviative
found and
result
shown




Question 2 | HSC Trial Examination- Extension 1 | 2007
Part | Solution Marks | Comment
(d) T =25+ Ae™ 3 3 marks for
ii) Whent=0, T =10 obtaining
final
10=25+ A(D) answer.
A=-15 '
Whent=10, T=16 2 marks if
error made
16 =25-15¢™"% in
9 calculation
5 € of A or of
9 k.
In [——] =-10k
15 1 mark if
k=0.051 (2sig fig) only Ais
When £ = 40 found or if
—0051(40) method is
T=25-15¢" correct, but
=23 (2sig fig) there are
The temperature is about 23°C multiple
EITors..
1
© .[cosz 9x dx = J%(l +cos18x)dx
=l x+lsin18x +c
2 18
=£+isin18x+c !
2 36




Question 3 | HSC Trial Examination- Extension 1 | 2007
Part | Solution Marks | Comment
(@1) | f(x)=sinx—cos’x has aroot between x=2 and x=3 ifitchanges | !
sign.
f(2)=sin2—cos’2
=~ (.74 ( 2 sig fig)
f(3)=sin3—cos’3
~-0.84 (2 sig fig)
So a root exists between x=2 and x=3
a)ii) | f(x)=sinx—cos’ x 3 1 for
. derivative
f'(x)=cosx~2cosx.(—sinx)
=cosx+2cosxsinx 1 for
f(x) correct
X, =.7C1_f,(x) use of
! Newtons
-9 f(2.2) Method
f(2.2
( . ) 2 1 for
—9n___ SN 22-cos" 2.2 evaluating
c0s2.2+2co0s2.2sin2.2
=22 —(-0.30)
=2.5 (to 2 sig fig)
(b) _ 8! 40320 2 | for 8!
Arrangements TR 3360 ways 1 for
division
{c) | Probability of more than two faulty grommets =

1 —P(two or less faulty)
=1-[P(0 ) + P(1 f) +P(2 f) ]

=1 _[[Zo}(o.w)" (0.91)" +GO](0.09)’ (0.91) +[120j(0.09)2 (0.91)']

=1-[0.95]
=0.05



http:2.2-(-0.30

Question 3 | HSC Trial Examination- Extension 1 | 2007
Part | Solution Marks | Comment
d 2
Ei)) x= 4cos[2t —%]
i= —85in(2t —EJ
6
= —16005[21‘ —f-j
6
X=-4 4cos(2t-fq .
6 1 for
¥ =27 {4 cos[2t —EH
6 1 for
¥=-2"x whichis of the form ¥=-n’x statement
T . . of SHM
so it is in simple harmonic motion.
(d) | Amplitude is 4 units 1
ii)
(d) | Maximum speed is 8 m/s 1
iii)




Question 4 | HSC Trial Examination- Extension | | 2007
Part | Solution Marks | Comment
@ Prove L + 1 + L Forrreenes ___1_______;1_
Ix2 2x3 3x4 n(n+1) n+1
Assume forn =k 3
1 1 1 1 k
+ + Foeeen. =
Ix2 2x3 3x4 k(k+l) k+1
Show that whenn =%+ 1
1 1 1 1 1 k+1 1 mark for
+ + Forreens + = :
1x2 2x3 3x4 k(k+1)  (k+1)(k+2) k+2 stating the
assumption.
1 1 1 1 1
LHS= + + F erreens +
ix2 2x3 3x4 k(k+1) (k+l)(k+2)
d + 1 1 fi i
= or proving
(k+1) (k+1)(k+2) case for k+1
_ k(k+2)+1
- (k+1)(k+2)
K +2k+1
(k+1)(k+2)
2
=__(H.L 1 for n=1 and
(k+1)(k+2) conclusion.
k+1
= P Adjust
* accordingly if
= RHS done in
siftrue forn =k isalsotrue forn=%k + 1 different order.
Whenn=1
s =— 11 g=_1 _1
1(1 +1) 2 1+1 2

. true for n = 1, and by induction true for all integers n> 1




Question 4 | HSC Trial Examination- Extension 1 | 2007
Part | Solution Marks | Comment
(b) |a) In the circle centre O, the tangent PQ is 4
cm. The secant RQ is x cm and the chord
RS is y cm.
(i) PQ°=RQ.QS
4 =x (x-3)
16 = x> —xy 1
xy=x"-16
16
y=x-——
X
ii
( ) — -1 Other
y=x—16x
statements
dy_ 1+16x7? about graph
dx which show it is
16 2 increasing are
=1+ ) acceptable.
As x*20,% 59
". y is an increasing function for x >0
(iii) Either statement

fx=4theny=0

This means that QS = RQ =PQ =4

RQ (SQ) becomes a tangent to the circle.
(Tangents from an external point are equal)

relating to both
lines being
tangents okay
for the mark.

i(;) “+ﬁ+y=j=2 :
a
1
i(f)) aﬂ+ﬂ;/+ay=§-=4

a2+ﬂ2+y2=(a:+ﬂ+}/)2—2(aﬂ+ﬁ5’+a7")




Question 4 | HSC Trial Examination- Extension 1 | 2007
Part | Solution Marks | Comment
() - 1
iy | @Br=—=3
1, 1, 1 _of+ay+fy 4
a By afy 5
(d) | Amplitude=a=3 2 1 for correct

Period=47z=12£ - n:%

values of ¢ and
n

1 for equation




Question 5 | HSC Trial Examination- Extension 1 | 2007
Part | Solution Marks | Comment
(a) 8 2 3 1 3 1792 1 Full mark
i) P(X=5)=[5J[—] [—] =—"==-0273 if left as
3)\3 6561 product.
(a) 10 217 (10 2Y 1Y (1Y 2Y°/ 1Y 2 2 marks if
1 P(X28)= — —| + — —| + = -
t) | P(X=8) {8 ][J (:J [9 ](3] [3] [IOJ@ [3] left as sum
of terms
=0.299
(b) | ZSOP=90° (angle in a semicircle) 3 Al{[erpate
. . solutions
LTPS = x (alternate angles on || lines) possible.
ZLTSQ = ZTSP+x* (adjacent angles) 3 marks for
ZQPT = 90° +x° (adjacent angles) complete
TS PT = 180° . . . . I solution
QO+ ZQOPT =180" (opposite angles in cyclic quadrilateral) 2 marks if
ZLTSP+x° +90° +x" =180° a step is
LTSP=90° - 2x" missing
1 if a start
made with
a correct
relevant
statement
(c) | sin5x=sin(4x+x) 3 Three
=sin4xcosx+cos4xsin x marks for
=2sin2xcos2xcosx+ (cos2 2x—sin? 2x)sin x aﬁly form
that
=4sin x cos x(cos2 x—sin® x) cos x+((cos2 x—sin? x)z —(2sinxcos x)z)sin x includes
=4sin xcos* x—4sin® xcos? x+cos* xsin x— 2sin® xcos? x +sin® x —4sin’® xcos® x only
=5sin xcos* x—10sin x’ cos® x +sin’ x powers of
sinx &
CcOSX
2 marks for
incomplete
expansion
1 mark if
started
using any
valid
breakup of

sin5x




Question 5 | HSC Trial Examination- Extension 1 | 2007
Part | Solution Marks | Comment
(Cg tan 20° = % tan 28" =% 1 } markif
P P expressions
= YZ = given
tan 20° tan 28°
d) | xz*+¥7% =500? 2 2 marks for
ii) e W use of
+ = 5002 Pythagoras
tan’20°  tan® 28’ and final
1 [tan:28;0+ tax;xz 20 J 250000 answer.
tan® 28" tan” 20 1 mark if
b 250000tan’ 28° tan® 20° started
tan’ 28" +tan® 20° using Pyth
R’ =22551.44 or mgﬂ
correctly,
h=150 m but not
finished



http:22551.44

Question 6 | HSC Trial Examination- Extension 1 1 2007
Part | Solution Marks | Comment
(a) x=240tcosd x=3600 3 3 for full
Y y=2000+240tsin0— g y=3200—gf* Z%lt‘;fe“d
To intercept, the x and y values must be equal.
240tcos@=3600 and 2000+240¢sin6 - gt* = 3200 — gt] 2 if equated
tcos@ =15 and fsin@=35 x and y and
tsin@ 1 attempted to
tcosf - 3 solve
tan @ = 1 1 if equated
3 x and y only
6=1826"
t= ,5 = — > =15.8 sec
sin@ sinl18726'
if) y=3200- g 1
=3200-10x15.8°
= 700 metres
(b) (1+x)"+‘ n+l . n+1) . n+l 2, n+l sy 2 2 for full
- = X A o I I o i
i) 0 1 ) 5 ;3 ¥ solution
/
(1+x)(1+x) = Pl e P e P R 1
0, U 2 3
T R P B P g P g IO 1 if wrote
0 1 2 3 out
. " » 2 (n expansion
0 1 0 1 2 equated
Equating coefficients of x* coeff or
mistake in
expansion

O
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Question 6 | HSC Trial Examination- Extension 1 | 2007
Part Sclution Marks | Comment
(b) 2w (2n) (20)  (2n) , ( 2n Y . (2n) ., 2 2 for full
ii) (1 +x) = 0 + 1 X+L 2 X .. -1 X + n X SOlutiOn
Differentiating both sides gives:
2n(1+x)"" = [[21’1] + 2(2;}): +..{2n— 1)[ 2n )xz"'z + (272)(2”))&'2"_ lif
2n-1 \2n differentiati
Letx=1 on done
2 (21 2n 2n 2n\ correctly but
2n(2)"" = [( X ]«r 2[ 5 }L....(zn-1)[2n_1]+(2n)[2nﬂ not finished
N\ or mistake
n(2)" = [2"J+ 2[2”} 3(2"]....(2‘4-1)[ 2n }-(Zn)(zn} in diff then
1 2 3 2n-1 2n
followed on
4" = (2"]+ 2[2”]+3(2”]....(2n—1)[ 2n ]+(2n)[2"] okay
1 2 3 2n—-1 2n
(©) f)=2+ 4 2 1 for sketch
(x -3

1 for
asymptotes
Xx=3

and
y=72




Question 6 | HSC Trial Examination- Extension 1 | 2007
Part | Solution Marks | Comment
(c) Inverse function comes from 2 2 for full
i) 4 solution
Xx=24—
y-3
x-2= 4
y-3
y-3 1 1if .
— = substituted x
4 x—2
and y
y-3= 4 correctly but
x-2 mistake
made after
y=3+
x-2

Inverse function is /™' (x) =3+ iz
x —

Sketch of inverse shown but not required.




Question 7 | HSC Trial Examination- Extension 1 | 2007
Part | Solution Marks | Comment
(@ | 20 rev/min = 20x 27z rad/min l
D
—4:—5: = 2z rad/sec
(@ _x 2 2 marks for
ify | @00=2 full
x=8tan g solution
& 8sec’ @
de
dx _dx df 1 mark if
dt do dr done in
terms of &
=8sec’ 6 2z or
3 otherwise
= lﬁsecz o incomplete
3
l6rx
=——(1+tan’*@
%1+t )
167
=——(1+tan’@
LI
— 1_6_1 1 + (i i
3 8
@ | AtA, x= 0 2 1 mark if
AtB, x= 12
dx 167 % x only one
iii) e 14| — e 16 12 found
d 3 8 &= _ _ﬁ[l + [_J ] correctly
16z a3 8 or if .
=73 _167(13 _subtractxton
3 |\ 2 incorrect.
i
3
Difference = >2%— 107
= o m/s
4




Question 7 | HSC Trial Examination- Extension 1 | 2007
Part | Solution Marks | Comment
(b) P(x)=x4+Ax3+9x2+4x—12=0 1
i
) P(3)=3"+43+93+43-12=0
274+162=0
274=-162
A=-6
(b) R 1
Sum of roots =—b z—(ﬂ =6
i) a 1
(3)+(-1)+2r=6
2y =4
y=2
Rootsare 3, -1, 2,2
P(x)= (3c—3)(x+1)(x—2)2
(b) y 2 1 mark for
correct
iii) roots
including

double root

1 mark for
correct
orientation
and y
intercept




| Question 7 | HSC Trial Examination- Extension 1 | 2007
| Part | Solution Marks | Comment
(© 3 Diagram
not needed.
— ;
-10 10 X
//
/
Tangent has equation y = tx ~ at*
Intersects 2nd parabola where
xt= -4a(tx—-atz) 2 for .
, - coordinates
x* +datx—4a*t* =0 of end
_ TR points of
. dart [(4at)’ ~4.1(~4ar) P
2
e —dat +16a%* + 160>
2
_ —dat+~32a°1
2
_—Aatt 4\/§at
2
dat (—l + \/5 )
X = ————t
2
y=f(-—4ati4\/§at]_at2
2
y=—2at* 2\/5611‘2 —at’
y==3at’ +23/2a’




Question 7 | HSC Trial Examination- Extension 1 | 2007

Part | Solution Marks | Comment

Find coordinates of M
4az(—1+ﬁ) 45;:(-1-\/"2') 1 for
+ equatio
2 2 ' n of
locus.

X =

X
X =~2af =t = ———
—2a

“3af® + 23[2at* +-3at* - 22ar? )
y= =-3at




