CATHOLIC SECONDARY SCHOOLS ASSOCIATION
2007 TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION
MATHEMATICS EXTENSION 1
Question 1

a. Outcomes assessed : HS., PES
Marking Guidelines

Criteria

Marks

e applies the chain rule; writing one factor of the derivative as 2sin3x
¢ obtains the second factor 3cos3x  (even if final simplification is not carried out)

Answer

wnmmﬁmwx .W\Ia HMmEma.uoomuxH m@ﬂwa oommavu ummbmx

b. Outcomes assessed : HS _
Marking Guidelines

Criteria

Marks

ie agamom M as the midpoint of BC and obtains its coordinates
ii ® finds the x coordinate of the division point
e finds the y coordinate of the division point

Answer
1. Mis the midpoint of BC. Hence M has coordinates Ame ; |mm;v = A@ , d

11,

G 6
—

2 : 1

hwxm +1x(=3)  2x7 + Hx@
2+1 © 241

Required point has coordinates (3, mv
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¢. Outcomes assessed : PE3

Marking Guidelines
Criteria Marks
i e shows that (x—2) isa factor 1
¢ completes the factorisation 1
ii ® solves the inequality 1
Answer
i. Let hc@vn x*=3x*+4.. Then wvau 8-12+4=0 . @ |wu is a factor of w@&
Then by inspectiofi {(or by-division) x° —-3x*+4= @ - Nxau —x— wvu @ - mvu ma + 5
ii. Since @IN% >0 forallrealx, x’—-3x*+4>0 whenever x+120. ..x>-1
d. Outcomes assessed : PE2, PE3
Marking Guidelines
: Criteria Marks
1 e quotes an appropriate geometrical property as a reason 1
il » uses the similarity to identify a pair of equal angles 1
e identifies equal alternate or corresponding angles using an appropriate circle property I
e quotes an appropriate test for paralle] linesto support the required deduction 1
Answer .
i. In cyclic quadrilateral 4ABCD, the exterior angle 4DE is equal to the interior opposite angle ABC.
ii. If AADE||ACBA, then ZAED =/CAB (corresponding Z's in similar triangles are equal)
But LCAB=/CDB (/L's subtended at the circumferencedy the same arc BC are equal)
. ZAED = ZBDC ( both equal to ZCAB)
-~ AE||BD ( equal corresponding angles on transversal CDE)
Question 2
a. Outcomes assessed : H3
Marking Guidelines
Criteria Marks
e converts the logarithm statement to an equivalent index statement |
1

» after taking reciprocals, converts the index statement to an equivalent lggarithm staiement

Answer
The statement  y =log % is equivalent to @% ==
Taking reciprocals, a’ =N Sy=log, N
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b. Outcomes assessed : P4, HS
Marking Guidelines
Criteria Marks
1 e uses the formula for the angle between two lines to obtain result 1
ii e factors quadratic expression 1
e writes down both possible values of m

Answer
1. @ is the acute angle between lines with gradients m and 2m, where m > 0.

. “WSN:QM__HSB% = *SIH..H.. Hence 2m?-3m+1=0.
+2m

1+
ii. AM&IH*alGuo .m=2, 1

¢. Outcomes assessed : HS
Marking Guidelines
Criteria Marks
1 & writes expressions for tan in terms of sin and cos 1
e takes a common denominator and recognises the expression for sine of an angle sum 1
ii @ solves sin3x =0 in the required domain : 1

Answer

i.

meH+mEH . ii. sin3x=0, 0<3x<3Z = 3x=zx
cos2x cosx Hence tan2x+tanx=0, O<x<3%

_ sin2x cosx +cos2x sinx has solution x =%

tan2x +tanx =

CcOS2x cosx

sin 3x

cOS2x COsX

d. Outcomes assessed : PE3, PE4, H5 ,
Marking Guidelines
Criteria Marks
1 e uses direct or parametric differentiation to establish result
ii e finds simplified expression for gradient of PR
e cquates gradients of parallel lines
e rearranges relation to show p, ¢, » in arithmetic progression

i el e R Y

Answer

1. y= % 2
...NHWHHQ at 0

Hence tangent at Q has gradient g.
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am.m — ﬁnvl rep If PR is parallel to tangent at O

1. gradient PR = +
&n MQ@!»GV 2 WNEHQ.
r+p=2q
¥—g=g—p

5. p, ¢, r are in arithmetic progression

Question 3
a. Qutcomes assessed : PE3
Marking Guidelines
Criteria Marks
e groups vowels and arranges 5 objects 1
e multiplies by number of arrangements of the 3 vowels 1

Answer

Q.uAOH P,S,L, N arranged in 5Y¥ways, then E, I, O in 3! ways. Hence 5!x3!=720 arrangements.

b. Outcomes assessed : HE?2
Marking Guidelines

Criteria

Marks

e defines a sequence of statements and establishes the truth of the first 5° >3° +4°
e writes an inequality for 5** in terms of 3% +4*, conditional on the truth of MQQ

» works with this inequality to show that 5! > 3¥*! 4 4¢*!
e deduces the required result from the previous steps

Answer
Define the sequence of statements m@v“ 5">3"+4", n=3,4,5,..
Consider u@” 5 =125 3F+4=91=5>3+4 m@ is true.

If MQ& is true : 5% 535 1 4% %
Consider S(k+1): =55
>3 Aww + A_J if MQQ&. true, using, **
=5.35+5.4*
>3.3%+4.4*
= W#i +hw+p

Hence if S Qﬂv is true, then S Qﬂ + G 1S true. wE S @u 18 true, hence S m_v is frue, and then§ A& is true and

so on. Hence by Mathematical induction, 5" > 3" +4" for all positive integers » =3.
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¢. Qutcomes assessed : HS, HE4

Marking Guidelines
) Criteria Marks
i euses the first derivative to show the function is increasing 1
e uses the second derivative to show the curve is concave up 1
ii e sketches curve with correct shape showing the endpoint Ao , G 1
e showgs the oblique asymptote with equation y = x 1
iii ® sketches the/inverse as the reflection in the line y =x 1
v e writes the domainof the function g 1
Answer ii., iii.
i. \@vua+m¢ , x20
\q\@vnplmé >0 fornx >0
Hence function is increasing for x> 0.
\a@vn e*>0 for x>0
Hence the curve is concave up for x > 0. (0,1)
iv. Domain of g is the intersection
of the domains of f and 7.
. g has domain AH X N&.
Question 4
a. Outcomes assessed : PE3
Marking Guidelines
Criteria Marks
1 e shows that expression is negative for x =2 and positive for x =31 1
» uses the continuity of the function to deduce equation has a root between 2 and 3 1
ii » calculates the value of the derivative at x =2 1
e applies Newton’s method once to calculate the next approximation 1
Answer
i Let f(x)=x"-2x-5 i f'(x)=3%"-2= f'@)=10
Then %@vu 8—4-5==1<0 Using Newton’s method, next

approximation for the root « is

@) _, e,

and f(3)=27-6-5=16>0
But f is continuous. Hence there exists some
real number &, 2 <a <3, such that f Aavu 0.
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b. Ouicomes assessed : HE4
Marking Guidelines

Criteria

Marks

i » sketches curve with correct shape and position

e shows the coordinates of the endpoints
1i ® writes an expression for the area as the definite integral of a function of y
o finds the primitive then evaluates the definite integral

—

Answer

1. ii. Area is 4 square units where 4 = ‘Wa dy.

A

4 .
G-7) mn% Lsinly) dy
0

£ N )]

g M = ..Aooﬁﬂ. —Ccos ov

=1
: : Hence area is 1 square unit.
(47

¢. Outcomes assessed : P4, HE6 :
Marking Guidelines

Criteria

i e shows the required result

ii ® writes du in terms of dx and writes integrand.as a function of u
o finds primitive as a function of
e substitutes for # in terms of x

Answer
1. )\M ,% U
—dx = 2u d;
u’ I@+:~V|H S 1+ x 1+ “ 4
1+ 1+u° u*
i =2 > du
=1— 1+ u
H.T@mm H
=2|]1- > du
1+
o x=u u>0 =2u—tan" u prc
dx=2u du A v+
o VR
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Question 5
a. Outcomes assessed : P4, HES, HE7

" Marking Guidelines
Criteria Marks
i e expresses the radius of the cone of sand in terms of # then uses V' = Tﬂ,mw 1
y av . dh 1
ii ® expresses — in terms of —
dt dt 1
e substitutes appropriate negative values for both of these derivatives 1
» calculates depth tosequired accuracy
Answer
i. The cone of sand has radius /4 tanZ . dav 2 dh
1i. ——=37.38"—
o1 (1. dr d
..Fma@w ~0-5=47 *(=0-05)
=grh’ 3%0-5 _ s
0-05xx
h=q2
Depth is 3- 09 cm (to 2 dec. pl.)
b. Outcomes assessed : HES
Marking Guidelines
Criteria Marks
. . . . dv g . . 1
i e writes a in terms of either o or e to obtain required result
1
ii e integrates m and evaluates the constant to find # in terms of x
e rearranges to find x in terms of ¢, choosing the approptiate square root W
iii e describes the limiting position, speed and acceleration as.f —» ©

Answer
i. mngmnlmxu.ﬁlm&mu
...an%wau
ii. Mw:ni.wau =0 - nul% ...RNMFH and' x>0 for r>0
1 o =4 1+
mnlwuﬁlu H .-.R” ;\N
e ) Niunw ViHs
t=4x"+c¢ x

iii. As t — oo, the particle is moving left, approaching O and slowing down at an ever decreasing rate
with speed approaching 0.
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¢. Outcomes assessed : HE3
Marking Guidelines

Criteria Marks
i e writes an expression for the probability of success in terms of outcomes 1
e shows how this probability is calculated 1
ii » recognises this as a binomial probability and writes corresponding numerical expression 1
o calculates this probability 1
Answer
i P Amxnam%vn 1- ﬁ&u Qw SH,H v+ P Q, I, T v w " Wmmxnn&\ 2 %nnm%mhvu. ‘C, @%@%
12 fev L oy =ZL
=@+ O
—3 : |
4
Question 6
a. Outcomes assessed : HE3
Marking Guidelines
Criteria Marks
i ® gketches curve with correct shape and vertical intercept 100 1
e shows horizontal asymptote 4 =300 1
1
il ® expresses % in terms of 4 and &
» writes and solves an equation for & 1
Answer
1. ii. 45300-200e7*
A4 * dA —kt
300 = k(200¢ u
= k300~ 4)
. 10 =%(300-200)
100 ~k=0-1
0 "
8
DISCLAIMER

The information contained in this document is intended for the professional assistance of teaching staff. It does not constitute advice to students. Further it is not
the intention of the CSSA to provide specific marking outcomes for all possible Trial HSC answers. Rather the purpose is to provide teachers with information

so that they can better explore, understand and apply HSC marking requirements, as established by the NSW Board of Studies.

No guarantee nor warranty is made or implied wifh respect to the application or use of CSSA Marking Guidelines in relation to any specific trial exam question
or answer. The CSSA. assumes no liability nor responsibility for the accuracy, completeness or usefulness of any Marking Guidelines provided for the Trial HSC

papers.




b. Outcomes assessed : HE3
Marking Guidelines
Criteria Marks

1 e uses integration to show result for x
* uses integration to show result for y
ii e finds expression for 7'
e find Q%Rmmmou for H

[O T Y T —

iit ® finds ‘», and u\ when ¢ =T

e deduces equality0f horizontal and vertical components of S&oﬁa\ at this time to find &
iv e finds y when # =T

 expresses this y value as a fraction of 7

el e pye—y

Answer
i x=0 y=-¢
x is constant - x=Vcosf u.\.ul.mn+n~
$=0 .
x=Vitcosb+¢ . =c =Vsing Sy=Vsinf—gt
£=0 y=Vsin6
Y20 =¢=0 Sx=Vicosd y=Vtsinf-1gr+c,
t=0 :
§ o =¢=0 Sy=Vitsing-lgs’
ii. At greatest height, p.\,nou y=H
. 2
Sgl=Vsind H= u\ﬁﬁ\mE%memllmﬁﬂ\mE%w
Vsing & &
I=——mnor ¥?sin* @
g -
2g
ili. When ¢ =+T,
. p=x
y=2Vsinb 2sinf= cosd
x=Vcos tan@=
O& tan™d
. N2 . 2
iv. When £=1T, y= ﬂ\ﬂ\mE% sin6-1g ﬂ\mE%w _7V7sin mnhm
h% 4g 32g 16

Hence particle has attained £ om its maximum height.
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Question 7
a. Qutcomes assessed : HE3

Marking Guidelines
Criteria Marks
i uses trigonometric identities to simplify expression for x -1
» finds second derivative then rearranges to obtain required result 1
ii e states both extreme positions 1
iii » states time taken 1
iv  realises that the second particle with period 27 seconds has the slower average speed w

e graphs x as a function of 7 for both particles on the same axes and counts the intersections
(or solves simultaneous trigonometric equations) for 0<# <27

* investigates the signs of the gradients of the graphs at the intersection points (or the values 1
of v at the solutions of the corresponding trigonomefric equation) and relates these to the
relative directions of travel

Answer
. ) 2 o
i. x=(cosz+sinr) . —1<sin2f<] .

) R . . 0<x <2, where x attains both extremes.
=C0s"# +8In" 7 + 2817 cost Extreme positions are O and the point 2 m to
=1+sin2¢ right of O.

v =2c0s2¢ . .
) iii¢Period of motion is 2% = 7z seconds.
a=-4sin2t

Hence time taken is % seconds.

HIAAH - Hv

1v. The second particle moves between extreme positions where x =0 and x =2, starting at x =0 and
taking 27z seconds for each complete oscillationyand hence has the slower average speed.

=y

il | . x= Aooﬁ + mEQu

x=1-cost
} t >
3z 2
2 7 !

03 |y
e

O

The 4 intersection points correspond to 4 times when the particles pass each other while the second
particle completes its first oscillation.
The gradient of the curve gives the velocity of the corresponding particle, and hencé the sign of the
gradient gives the direction of the particle. .
Hence on the first, second and fourth occasions that they pass each other they are travellingdn opposite
directions, but on the third occasion they are travelling in the same direction.
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b. Outcomes assessed : PE6, HE3

Marking Guidelines
) Criteria Marks
i e applies Binomial expansions to (1—¢)",(1+ )" and(1 - £*)” 1
» equates coefficients of £ on both sides of the identity to obtain required result 1
1i e realises thatin the summation in (i), the terms given by k=r—j and k=7 + j are the 1
same for j=1,2,3,..,r.
¢ uses this fact with appropriate rearrangement and regrouping to obtain required result 1
iii e substitutes appropriate values for # and r then uses (ii) to calculate given sum, !
Answer
1. AHI H%@ + Hva = @l umva *H Using the binomial expansion for each factor on the LHS,

(i-1) =1-"Ct +"CR="CAF L+ AlQﬁ "Ctt 4.t (1) "C
(+1) =Gt +'CF +ICE + 4" Ct* +..4"C "
The term in #* on the LHS of ** is formed E\ adding the products of terms AJOW "C,t*

and "C,,_,#""* taken from the first and second expansions respectively in all possible ways.
Provided 2r <n, k can take all the values 0,1,2, ..., 2 when forming this product,

2r
giving the cocfficient of > as MAIQW "C"Co, -
k=0

The binomial expansion of the RHS of ** gives the coefficient of > as AIQ "C.

Hence, E._oﬁ.mom 0<r<ln, equating coefficients of * on both sides of the identity ** gives

€1y "6, = 1) 7C.

ii. For j=1,2,3,...,7, 1) C "G, =1y C.,,

=y @y cye.,

r+j b
-1y e,
rj
= A.l ”_. =Qw+ ’i uQmTQ% -7}

Hence the terms in the sum obtained by putting %k =r—; and k=7 +§ are equal.

2r r-1 2r
s Mﬁl ”—v\« :Qk :Quﬂlw = MA|HV.« xﬁ_wn :Quwlw + Al. H.vu, :Qw :Qw + M Al HV# :Q_m :QNT»
k=0 k=0 k=r+l

=251 GG+ (1) TG
k=0

=2 (1) "¢, - (1) "Cc,
k=0
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But WAIQ "C,"C, . = ?v_‘ "C, for 0<r<in.
k=0 A
o QY e =2) (1) "6, (1) 6 e
© k=0
1y re+ 1y ere, = NM - Q "C,"C, 4
k=

MA,.Q "G G =3CL) "CHC) for O<r<in,
k=0

10 .
iii. Substituting 7 =20 and 7=10 gives X (-1} *C,*Cy, =1(-1)’ 2Gofi+7C, } since
k=0

Honxmc.
But *C,=*C,,, for k=1,2,..,20.
Hence - .
WIZ ne Y =1(1)° *c, f+2C, b
Tcm vﬁ »vlwm _ﬂn cw
=1x184756x184757
=17067482146
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