NSW Independent Trial HSC 2004

Mathematics Extension 1

Marking Guidelines
la. Outcomes assessed: PE3, H3

Marking guidelines

Criteria

Marks

5—x

« states > 0 as basic condition

3-x
+ finds critical points at x=3 and x = &
« finds correct domain

Answer
?—I >0 whence x<3apd x> 5

1k. Outcomes assessed: i P4 ii. Ask the Board of Studies
Marking guidelibes

Criteria

Marks

» shows x = 0 pives same y value on each curve
s uses a valid method to find the angle
+ finds the angle

Answer
i {0, 0} lies on both curves
il Gradient for y = x* — x atx = 0is—1. Therefore angle is 45°

fc. Outcomes assessed: PE3
Marking euidelines

Lriteria

+ uses Factor theorem to set up eguation
+ solves to find answer :

Answer
P3)=3-3x3 +ax3’ —ax3-12=0
6a—-12=0s04a=2

1d. Outcomes assessed: PE3
: ' Marking puidelines

Criteria

Marks

s uses 7angent/Secant theoremn to set up equation
« splves to comest solution

Answer

10 =x(x+15)

¥ +15x=-100=0
(x+20)(x~3}=0

x=5




le. Outcomes assessed: PE3

Merking guidelines
Criteria Marks
« uses appropriate result for circular permutations 1
» allows for the couple and calculates the answer 1
Answer
4 2t=48

2a. Outcomes assessed: HES

Marking guidelines
Criteria Marks

« finds dv and adjusts limits ]

 correctly substitrtes and simplifies to integral of cos” & 1

= finds correct integral and evaluates !
Answer
x=2sinf = dx=2cosf df Therefore, I, = fﬁ'ﬂh-&lsinzﬂ

13

fx=1,6=2:x=-1,6="2
& 6

4[’%:‘.{)32&&&

%
a[l(e +lsin2€-'} ‘=2
2 "9 3

]

2b. Quicomes assessed: HE3
' Marking guidelines

Criteria M

= correct expansion for binormal expression
+ calculates correct value of r
s calculates answer

Hl—ull-—ul-:

Answer
i B-r
3 LIS -3 sf 8
- =Z z" f— =§ AT = 2r-8=0= r=4
(x x] roff [}‘) [ X J rufl [?‘] { ] *

B
Therefore/ the term is (4] {(-3* = 5670



Zc. Quteomes assessed: i, HE4 ii. HE4

Marking guidelines
Criteris Marks
1. Correct graph shape with clearly marked axes 1,1
ji. Correct domain and range ]
"~ Answer
1. . 1. X :xi1sTeal
i~ Y:m<y<x

2d. Outcomes assessed: ask the Board of Studies
Merking puidelines
Lriteria - M
« chooses and applies an appropriate method
+ opbtains A and B (method 1) or 1 = — %4 (mnethod 2)
&  cOTTeCt AnSwer

_F‘h‘-g

Answer )
3cos@ - 4siné = Acos(@ + B) OR: 1-22 . 2t
" . CDSE=—; 5inf = —e
= AcosfcosB — Asinfsin B 1422 1412
= e
AcosBE =3 3:-:] 32"4" 211=5
AsinE =4 1+1 1+t
2
=>A=5;B=ran-'(%)=-ﬂ=,92?md B +8+2=0
24 +1) (4t +1} = 0
S cos(@ +B) =5, -5 <O (ar+Ix +;
0+ B=0=6=-09) rad == }éﬁt‘méf}é

= % = — 464rad = @ = ~0.93rad

3a. Qutcomes assessed: PE3
Marking guidelines
Criteria Marks
* . COITECt answer 1

Answer
mf,:‘S =125 970}



3b. Qutcomes assessed: HE6

Marking puidelines
Criteria Marks
» correctly replaces sin’ 2x with the appropriate result ]
» finds commect integral 1
e correct answer ]

Answer

f’i‘zsinz 2 dx =1}é(x - Yisin 4x)]:{*
A )
_ J_%ﬁ

3c Outcomes assessed: HE2

Marking guidelines
Criteria Marks
=« Verifies the solution when n = 1 i
Attempts to prove that if S(n) is true, then S(z + 1) istrue - i
¢ Correctly shows that if S(n) is true, then S(n +Q) is true 1
Answer :
S 145494 +4n=-3=2n" - n Therefore, if S(n) is true, then S(z + 1) is
. . _ T 4 true.
S(): LHS =1, RHS = 2x}" —1=1 But 5(1) is true, s0 S(2) is true. Hence
Sky:1+5+..4k-3=2"-% S(3} 1s true and so on for all positive
S(k+1):14549 + ..+ 4k—3 + 4(k+1) -3, integer values of
=2k -k +4k +1
=247 + 3k +1
=20k + 2k +1) - (R &)
=2k +1)* Sk +1)
3d. OQutcomes assessed: i. HE4 ii. HE1, HE4, HE?7
Marking guidelines
Criteria Marks
i.  » Knowsand comectly sets up Newton's Method 1
= obtains correct answer ]
i« gstablishes x, = - 2x, 1
o feoncludes [x, > x| :
i & pives correct explanation 1
Angswer x}g’
i. 5, A B R A T
fy=x% S = Jox lax™ Method fails because the
_ fix) _ oy approximations do not
=45 F(x) - i ! . converge
| x,f = 1-2x| = 2ix,
=lrm——==0 x| = x|

]'ﬁ x]
"’ 4



4a.  Outcomes assessed: i. HE3, HE4 i P4 iii. H5, P3

Marking guidelines
Criteria ' Marks
i. e finds first and second derivative 1
states ¥ = —9x so motion is SHM 1

i ¢ answer 1

i, * answer 1
Answer [ )
1. ) . il ¥ =-6sinl+7,)=0
! i= —651n(3£+%a . A

' ¥+A/ =0,7,2%
i’=-]3c05(3!+%)=—9: A
. e . 3t = _J'V 53!/ ]1.’7
Therefore, motion 1s Simple Harmonic 6 /6" ]
B
1=
“ Z?V A B
3 .
4b Outcomes assessed: i. P4 il PE4 iii. PE4
' Marking guidelities
Criteria Marks

i. = correct diagram 1

ii: e correct formula and coordinases of Sand T 1,1,1

il. e« cormect values 1

. x+py=2ap+ap
T:x=0=>y=2a+ap’
S:y=0=x=2ap+ap’

ii. If P is the midpoimt of 5T:

3
ap = 0 +{2ap +ap’)
—_—— - - — __2. -_—
4ap = 2ap + ap’ o
ap® -2ap=0
5 Hp(pz-2}=ﬂ
p=0,p=12
,',p=i«.|'ri



4c Outcomes assessed: i H5 ii. HE3
Marking guidelines

Criteria | Marks

i: * clear and correct explanation
ii. « correctly uses Binomial Probability
s _answer

[

Answer s

1. There are 2° possibilities. ii. . IV 5 Yo
The manber of permutations of 2 P(X=r)="C_ p ¢ ="C, (EJ [_8_]
heads and 1 tail is 31/27=3

Therefore, the probability is 34 P(X>1)= 1*_[ “Cy (%T{%}ﬂ +C, (%]' [%)9 ]

=0.936
5a. Qutcomes assessed: §. HE3 ii. HE3
' Marking guidelines
Criteria Marks
i e cormect demonstration 1
i. e findsA 1
"w findsk ]
s answer 1
Answer
Lo AT 80 = 25+ 75¢™ = k = - 0.0103
o dt .
M
=k Be £=60=> T = 25 + 75 £40r-00
= KT -5) = 65.33°
an dal) = 65
i 10 =25+ Be™ = B=75
5h Ohrtcomes assessed: HE3
Marking puidelines
Criteria Marks

derivesesults for vertical motion 1
derives resuhis for horizontal motion and Cartesian form 1
substitutes parameters and reduces to equation in tanx 1
uses quadratic formula to obtain angles I
states range of values :

em—

AnNSwer on nexl page



Horizontal Motion Vertical Motion

¥=0 y==10

x=C whenf=0,x=25cosa y==10r+c wheni=0,)=25sina

i=25c0s0 y==10+25sine

x=25(coscx+k, whenr=Gx=0 y=-5"+25tsina+k whenr=0y=2

x =25t cosr y=-5¢" +25¢tsiner + 2

Substitute x ¥ v |

PN y=-5[25 }+25.25 Sing +2
23cosx cosa -

=t -
oy — y= ]ﬁm a+xtand+2

And when x =20,y =15

15= —ﬂsac’a+2ﬂtana+2
125

13= ~1—5§5ﬂc2a+2ﬂtana

55=-16(m1+1]+mnma

16tan’ @ —100tan & +81

o= 100t J100% - 4.16.81

32
tan e = (0.856,5.29366
a =44°.79°
4402 x £ 79°
5¢c.  Outcomes assessed: i. HE3 ji. PE3
Marking guidelines
Criteria Marks
i, e correctly uses binomial theorem to expand expressions 1
= equates coefficients on both sides to obtain answer 1
i.‘l. . [ ) answﬂr 1

Answer -
! K« [n+3] [n+3] (n+a] ) [n+3] ",
L {lax)" = + x + XA+ x
0 1 2 n+3
e n nt o, ny . - 3 3 N, (3,
(1+x) r(ﬂ]+(1}x+[2]x +...+[n]x (14 x) —[{J+[]]x+[2]x +[3]x
cuefﬁciemnfx*anLHSis[””];aﬂﬂs: ”J Nl * ] Nl 2] "
k iJlo k=11 k=212 k=3

3 ™
Hence: (PH- ]=[”] +3[ 7 ]+3[ nﬁ +r nﬁ]
Lk P k-1 k=2) k=3
W3<k<n




6a.  Outcomes assessed: PE3, PE6, HE7
Marking guidelines
Criteria ‘| Marks

= correct use of appropriate geometrical theorems 1

+ uses appropriate logical sequence to prove result 1

* uses correct sefting out 1

» uses correct notation and terminclogy 1
Answer
Let LBAC=2x

ZABC=/BAC=x

LADC = LAEC=x
ZACE=CAB=x
ZADE= LACE=x
ZDAC = £CDA=x

(The angle barween 2 tangent and 2 chord is equal to the angie in the
alternate segment)

{Angles in the same ségment are equal {arc AC) }

" {Alernate angles ABl| EC)

(Angles in the same segment are equal (arc AE) )

[AACD isosceles given AC = DC. .. angles opposite equal sides are

equal)

Since LDAC = ZADE as bothare equal 1o x. AC || ED since alternate angles are equal.

6b.  Outcomes assessed: i. HES ii. HES ii. HES
Marking puidelines .
Criteria Marks
1. s answer 1
H. e invens integrand !
« integrates and finds ¢ ]
... @ rearranges t0 obtain expression for ! 1
m. , afewer ]
Answer
i ?
Y oae v e (00 =22 ) A
dx 2-x=lor2-x=-1
=-2(2 -xy’ xr=173
]1 E_ _ aal E - _ =T
7 TR = =20 But when x = 3, t < 0

=r=(2-x)"+¢

t=0x=0=r¢ 72

Sox=1

5




6c.  Outcomes assessed: i, HE4 ii. HE4

Marking euidelines
Criteria Marks
1. e makes statement about symmetry ]
» specifies the line of symmetry is y =x ]
ii. e gives & correct example ]
Answer _
1. The function must be symmetrical aboul the line y =x
ii. Examples
7a.  Outcomes assessed: i, PES ji. PES, HE4
Markiag puidelines
Criteria Marks
i. e uses appropriate procedures to find derivativeof each term !
* answer ' 1.
ii. & adjusts functions to y-axis and sets up integral 1o find area ]
* uses part i. resuit to obtain integral 1
+ evaluates integral !
Answer
- i(xms“ x —J]—T) - y | f{im{1 vy
_'l - ] 2
=¢08 X+X% 2x

2
7h.  Outcomes assessed: i. HE1 ii. PE2, PEG6 jii. HE1, HE7
Marking guidelines
Criteria Marks

answer

finds both expressions for area in terms of m
finds velues of »r

finds both expressions for area in terms of »
eonstructs expression for ratio and simphifies
finds answers and justifies conclusion

ii.

it

—

e e

Answer on next page




Answer

1 ﬂﬁmﬂ% il Now %Enil .
. Pl m), O,
(1, m), 02 2m) | su,:ﬂ,:*‘(%,l)
Area of trapezium, APGD, is 3% 1
_ Area of triangle S8BT is (1-n}—-1)
Area of PBCQ is 1-3"/ | n
. . 1
im -Area of remainderis 1 - (1~ n)(—-1)
Ratio: either A =2~=":-:-'1'«=i "
1—3”7 1 9
2 1
3my/ - /n~2+n gz 2n+m’
or —22. =1y a2 Rago: 17 7 ) <1+8n—1?
1_3% I 0 1- ﬂ—2+nJ b
. 1-2n+0° __l
' e 143n—-a | 2
3 —Tn+3 =0 '
L TEVA9-ax3x3 73413
2x3 £+

n=1.7676,0.5657 |
Both are outside the limit above so &
cannot divide the square in the ratio 2:]

The Trial HSC examination, marking guidelines /suggested answers and ‘mapping grid’ have baen produced to
heip prepare students for the H5C to the best of pur abllity.

individuat teachersischools may alter parts of this product to suit their own requiremants.
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