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EXAMINATION

Mathematics Extension 1

Marking-guidelines/
solutions

Please note:  Mapping grid for this examination is on the last page of these
Marking guidelines/solutions

DISCLAIMER
The information contained in this document is intended for the professional assistance of teaching staff. i does not constitule advice to students. Further it is not the btertion of CSSA to

provide specific marking outcomes for all possible Triaf HSC answers. Rather the purpose is to provide teachers with information so that they can better explore, understand and apply

HSC marking eequirements, as established by the NSW Board of Studies.
No guarantee or warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial exam question or answer, The CSSA

assumes no lability or respansibility for 1he accuracy, completeness or usefulness of any Marking Guidetines provided for the Trial HSC papers.
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d. Outcomes Assessed: ii. PE3 iii. PE2, PE3
Marking Guidelines

Criteria a _ - | Marks

ii. * quotes an appropriate angle property of cyclic quadrilateral ADOC _ 1
iii. » states LCOB=2 LCAR . 1
+ deduces required result _ 1
+ justifies theése deductions by quoting an appropriate circle property ‘ 1

Answer
i ii. Exterior angle COE of cyclic quadrilateral ADOC is equal to the

interior opposite angle CAD. .
ii. ZCOB=2 £LCAR (angle at centre is twice angle at circumference
_ subtended by arc BC) _
NLCOB=2 LCOE ( LCAB=LCAD= LCOE)
& LBOE = LCOE and hence DOE bisects LBOC

Question 2

a. Outcomes Assessed: H3 ‘
Marking Guidelines

_ o Criteria Marks
« uses the change of base formula to express the'logarithm to base e or 10 : 1
« evaluates the logarithm \ _ _ 1
Answer . _
- log 7 o
log,7= %8l 2-81 (to 2 decimal places).
log .2

b. Outcomes Assessed: i HS ii. H5 )
Marking Gnidelines

Criteria Marks

i. * simplifies the expression by taking a common denominator 1
* recognises the expression for tan2x _ 1
ii. * uses the result from 1 to evaluate the expression in surd form. 1
Answer
11 _l+tanxy—(1-tanx) 1 1 oz
1—tanx H+§H l1—tan’x . l~tanf  lT+tanf 3
_ _2tanx | | .
1-tan?x
=tan2x
3
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 CSSA 1o provide specific marking outcomes for all possible Trial HSC answers. Rather the purpose is to provide

nwﬁmm_wﬁw with information so that they can better explore, understand and apply HSC marking requirements, as established by the NSW Roard of
tudies.

No guarantee nor warranty is made or implied with 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 nsefulness of any Marking

Guidelines provided for the Trial HSC papers.
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Question 3

a. Outcomes Assessed: i H5 il H5 iii. HE4 iv. HE4
Marking Guidelines _

. Criteria . : ’ Marks

i. » shows first derivative positive for x> 0 and deduces f increasing 1

* shows seeond derivative negative and deduces curve concave down

il. » findsgradient of tangent by evaluating first derivative at ¥ =1

= finds y coordinate when x=1; deduces y = x is equation of required tangent

iii. * uses'an appropriate algebraic method to find the equation of the inverse function

iv. » shows curve 7= /(x) rising and concave down with negative y axis as asymptote

« shows curve p= 77'(x) asreflectionin p = x touching y= /() at G ) &

ek et el ek ek el

« shows x intercept for = /1 ﬁkv. and y intercept for y= #7'(x)

Answer
i f(x)=1+Inx has domain {x:%>0}.

_\Akv 1 >0 Jjor x>0 .. f isincreasing for all x in its domain
x :

J7(x) L <0 jforall x .. cwrve y=g4{(x) isconcave down for all x in the domain of f -

F's

i, When x=1, y=f(1)=1. | .
J7()=1 .. tangent at ? , 5 has gradient 1 and equation y=xr

i, y=l+Inz

y=l=lhx
e’ l=x
Interchanging x <> y, inverse function has equation p='e”.
R G LT an .
Civ. . At the x intercept of curve y= /(x).
v 4 l1+lnx=0
P V=X lhxr=-1
r=el

»=/(2) o ‘
Curves y=_f(x), =/ (x) arereflections of each other in

the line p = x. Since this line is tangent to the curve y = /(x)
at the point @ , &, the curves touch af this point .

L )
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DISCLATMER ’ .
The information contained in this document is intendéd for the professional assistance of teaching staff. It does not constitute advice to students.
Fusther it is not the intention of CS5A to provide specific marking ontcomes for all possible Trial HSC answers, Rather the purpose is to provide-
%ﬂ%ﬂm with information so that they can better explore, understand and apply HSC marking requirements, as established by the NSW Board of
es. . ‘
No guaranice nor warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial
exam question ot answer. The CSSA assumes no lability nor responsibility for the aceuracy, completeness or usefulness of any Marking
Guidelines provided for the Trial HSC papers. .
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b. Outcomes Assessed: HE6 .

-

Marking Guidelines

Criteria Marks
* expresses du intermsof dx _ | 1
+ finds limits for integral with respectto » . ‘ 1
« finds primitive function as a function of u ‘ 1
« evaluates thedntegral in simplest exact form . 1
~Answer
u=sin’x 5 1 - i
—— §in2x dr=| —— 4
du=2sinxcosx adr \F 1-sin®x Sner 11— “
4 .
du=sin2x dx . !
=[-In(1- )]
2
r=%=>u=3 =—Ini+lnt
F=§=u=g =G+
=1In2
c. Outcomes Assessed: i HES ii. HES
. Marking Guidelines
Criteria Marks
- |i. < finds an expression for 1»? by intégration of @ with respect to x 1
. evaluates the constant of integration and obtains 2 as a function of x _ w
ii. *uses an algebraic method to deduce 22 <10 since v? 20 :
= writes an inequality for x.
. Answer
i. . a=8x-2xr Livi=4r - 2xt+10
NAPVNV"%HIN% .VN”NO:TWHNl\H.A
&\ 2
sV =ar —ixtte i ¥ =(10-2A)2+#)
x=2 N 18=16-8+¢ . But »220, -~ A<10
y=6f  se=10 Hence 10 <x<+10
Question 5
a. Qutcomes Assessed: i. PE3 ii. HE3
. : Marking Guidelines ‘ ,
Criteria Marks
i. * counts how many ways two even are chosen from four, and one odd from five I§
» completes the factors in numerator and denominator to evaluate the probability 1
ii. * counts how many ways two even are chosen from four, and one odd from five 1
* completes the factors in numerator and denominator to evaluate the probability 1

7

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 CSSA to provide specific marking outcomes for all possible Trial HSC answers, Rather the purpose is to provide

WQMM“E.» with information so that they can better explore, vnderstand and apply HSC marking requirements, as established by the NSW Board of
es. .

No guarantee nor warranty is made or implied with 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, ,
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Answer

Ya - . ‘ .w . m. . . .
nf m . , % mENH &«Hw% Auloomw\ﬂv&«
. ‘ . o _ c

y=sin’x

3 [

=
TJWMEML :
]

{z- alwﬁmaaum.ﬁ%

-m .

N

-
X

(MIE]

Area of rectangle OABC is T sq. units
Area under curveds given by _

(S RENE

+2

Hence curve divides rectangle OABC into two regions of area m. sq. units. .

Question 6

a. Outcomes Assessed: i. HE3 ii. HE3 iii. HE3 iv. HE3, HE7
Marking Guidelines

Criteria Marks
i. *finds the value of R . _ 1
» finds the value of & 1
ii. e states the amplitude 1
. » states the period - : ‘ 1
~ | 1ii. * finds initial values of x and v and deduces particle initially travelling towards O. 1
. » finds initial value of @ and deduces particle’is speeding up. : 1
iv. » writes a trigonometric equation for 7. 1
» finds the required value of z. 1
Answer
i. x=cos2/—sin2s ‘ . Initial velocity is 2 ms™ to the left
xX= .,\M A.,_wlm; cos2s — W mmbw\v Initial acceleration is 4 ms™ to the left
) ) Particle is initially 1 m to the right of O.
=2 ﬁoomm cos2/—sing sin2z v Initially particle is moving towards O and speeding up.

1v. On first return to its initial position
)\M Smﬁwm + .mv =1

- =42 oomﬁwx+m.v

- ii. Amplitude is A2 m

H.unnom is 7 seconds . . nomﬁw.?*. mv X W
: S 4 E=x Iz -
Hi. _\utm)\mmu.bﬁ:mv Yd T uhy
. . : NN" Ov Wmlu .

a=—42 oonwﬁw\ + Mv : ~ Hence particle first returns to its.starting point after =
When 7=0, v=-2, g=—4, x=1

9

S.

DISCLAIMER . ]

The information contained in this document is intended for the professional assistance of teaching staff. It does not constitute advice to smdents.

Further it is not the intention of CSSA. to provide specific marking outcomes for all possible Trial HSC answers, Rather the purpose is to provide

Wnnm_una with informatien so that they can better explore, understand and apply HSC marking requirements, as established by the NSW Board of
tudies, -

No guarantee nor warranty is made or implied with respect to the application or use of CSSA Marking Guidelines in relation to any specific trial

exam guestion 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. :
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Question 7

a. Outcomes Assessed: 1. HE3 ii. HE3

Marking Guidelines

Criteria . _ . Marks
1. * writes expression for x : _ 1
* writes expression for y - A |
1. » substitutesfor 7 to get y in terms of x, tan@ , cos@ : 1
* uses {rig identities to obtain required expression for y . 1
Answer
. 2
i x= ii. y=FrcosOtanf—-Lig|—2
i x Ftcos@ n y | -8 V050
y=Vrsing -} gr’ &Hhﬂmuml.%m sec’ g
277
= xtand - £=_(1+ tan?6)
2V o
b. Outcomes Assessed: i. HE3 ii. HE3
. Marking Guidelines
: Critferia : _ Marks
i. e substitutes values into equation of path of projectile from (a) : 1
* solves resulting quadratic for tan8 and evaluates tan o, tan § 1
1i, » uses the horizontal displacements at collision to obtain equation for T 1
= evaluates 7 in simplest surd form 1
Answer
i. If a particle fired at an angle 8 above the If particles fired at angles «, B “collide
horizontal with a speed of 60ms ™ passes where, ¥ =240, y =80, then «, f§ are
through the point where x =240, y= 80 then, roots of this equation in 6.
using the result in (a) ii. , Since f<e@, tana=2 and tanf=1.
_.wno tang — E ﬁ +tap? 3 =80 11. Let the patticles collide ¢ seconds after the
2x60 second particle is fired. Then, using :
. 3tan0 - T +tan? mv =1 expression for x from (a).i.,
tan?6—3tanf+2=0 240 = 60(z+ 7)cosal=> 4sceot =71+ 7
Agmlwxﬁsmiwvno 240=60scosf =4secff=7s
s tanf=1 or tanf=2 & I'=4 (seeo. —sec ff)
=4(v5-2)
11
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 CSSA to provide specific marking outcomes for all possible Trial HSC answers. Rather the purpose is to provide

nmommm._oa with information so that they can better explore, nnderstand and apply HSC marking Tequirements, as established by the NSW Board of
tudies. '

No guarantee nor warranty is made or implied with 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 nsefelness of any Marking

Guidelines provided for the Trial HSC papers.
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CSSA Trial HSC 2005 Mathematics Extension 1

Mapping Grid

Question | Marks Syllabus Content Syllabus Targeted

Outcomes Performance

Bands

1(a) 2 Trigonometric functions - H5 E2 —E3
1(b)(i) 2 Polynomials PE3 E2 —E3-
1(b)(ii) 1 Basic arithmetic and algebra P4 E2—E3
1{c)(1) 1 Exponential and logarithmic functions H5 E2—E3 .
1(c)(ii) 2 Angle between two lines P4 E2 —E3
1(d)(i1) 1 Circle geometry PE3 E2—E3
1{d)(iii) 3 Circle geometry PE2 , PE3 E2—E3
2(a) 2 Exponential and logarithmic functions H3 E2-—E3
2(b)(1) 2 Further trigonometry HS5 E2 —E3
2(b)(ii) 1 Further trigonomeiry HS5 E2—E3
2(c)(i) 1 -Division of ait interval in a given ratio P4 E2 —E3
2(c)(ii} 2 Basic arithmetic and algebra P4 E2 —E3
2(d)(i) 2 Parametric representation- PE4 E2—E3
2(d)(ii) 2 Parametric representation PE3 E2—E3
3{a)(1) 2 Exponential and logarithmic finctions HS5 E2 —E3
3(a)(i1) 2 Exponential and logatithmic functions HS5 E2 —E3
3G |1 Inverse functions HE4 E2 —E3
3(a)(iv) 3 Inverse functions HE4 E2—E3
3(b)(i) 2 Inverse trigonometric functions HE4 E2—E3
3(b)(ii) 2 Inverse trigonomeiric functions HE4 E2 —E3
4(a)(i) 2 Iterative methods PE3 E2—E3
4(a)(ii) 2 lterative methods PE3 E2—E3
4(b) 4 Methods of integration _ HE6 E2 —E3
4{c)(i) 2 Velocity and acceleration as a function of x HES5 E3—E4
4(c)(ii) 2 Velocity and acceleration as a function of x HE5 E3—E4
5(a)(®) 2 Further probability PE3 E3—E4
5(a)(ii) 2 Further probability HE3 E3 —E4
5(b)(1) 2 Bagic arithmetic and algebra . . | P4 E2 —E3
5(b)(ii) 2 Applications of calculus to the physical world | HES E3 —E4
5(c) 4 Primitive of sin’x ‘ HS E2 —E3
6(a)(i) 2 Simple harmonic motion HE3 E3—E4
6(a)(i1) 2 Simple harmonic motion HE3 E3 —E4
6(a)(iii) 2 Simple harmonic motion HE3 E3—F4
6(a)(1v) 2 Simple harmonic motion HE3 , HE7 E3 —E4
6(b) 4 Induction HE2 E3 —FE4
7(a)(i) 2 Projectile motion ‘HE3 E3—FE4
7(a)(i1) 2 Projectile motion HE3 E3 —E4
7)) 2 Projectile motion HE3 E3 —E4
7(b)(i1) 2 Projectile motion HE3 E3 —E4
7(c) 4 Binomial theorem

|PE3 . H5 . HEI

E3 —E4







