STANDARD INTEGRALS
x" dx =Ly x#0,ifn<0
n+1 ’ ’ » <
1
—dx =lnx, x>0
X
Jeaxdx =-‘1;e"x, a#0
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jcosaxdx =—sinax, az0
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Jsmaxdx == cosax, a#0
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sec“ax dx =Ztanax, a#z0

1
Jsecax tanaxdx = Esccax, a#0
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f—-———l—dx sin"lg-, a>0, —a<x<a
j—l-dx =ln(x+\/x2—a2), x>a>0
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NOTE : Inx=log,x, x>0
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Student name / NUMBET .....veeveeveereeeesreieneeennes Student NAME / TUIDET  .vvvvueeernrenreresrenieniianerennns

Marks Marks
Question 2 Begin a new page Question 3 Begin a new page
(a)(i) Find ‘[ 1-2 P 2 &) Solve the equation z* + 2z+6=0, giving the solutions in the form z=a+/4 4
1-x where a and b are real.
(i) Find J XCosx dx 2
b)) z= 2(cos-1’-’5 + 7sin %) and z =27 are two complex numbers.
—_ —
. (i) On an Argand diagram draw the vectors O and Og to represent z and z, 2
(b)  Evaluate in simplest exact form J 8~2x - 3 respectively. Also draw the vectors representing 5z +z and z - z.
(1+x)@4+2%)
’ (ii) Find the exact values of arg(q + zz) and arg(é - q). 2
- i .
(© Use the substitution 7= tan% to evaluate f ————— gk, giving the 3
o S+3cosx
answer correct to 2 significant figures. (©)(i) Express z=2+3-2/ inmodulus-argument form. 2
(ii) Hence find the two values of ziin modulus-argument form. 2
(d)(@) Use the substitution #=%—x to show that 3
i i 2 (d  Thepoint P representing the complex number z moves in an Argand diagram
In(l+tanx) ar=| In dx =|z= ;
JO ( x) L (1+tanx] so that |z] |z 4+21|.
(i) Show that the locus of P has equation 2x— y—5=0. 2
4
(i) Hence find the exact value of J In(l+tanx) o 2 (ii) Hence find the minimum value of | Zl' 1
o




Student name / number ............cooiiiiiiiininin, Student name / MUMDBET ....vivniiniiiieeeeeeeainnans

Marks
Question 4 Begin a new page Question 5 Begin a new page
® o . . xr P
(a) A mould for a model space station is made by rotating the ellipse — + Y
through one complete revolution about the line x = 4. All measurements are
- in centimetres.
N
A re4
AP g
> V3 T+ 3 =1 ¢
i N
5
The parabola x* =4gy (a>0) touches the hyperbola x> — % =1 at the (i) Use the method of cylindrical shells to show that the volume #cm® of the toy
points P and 0. space station is given by ,
(i) Copy the diagram showing clearly for the hyperbola the intercepts made on 4 r=2\3n J’ (4 - "’) Va-x* dx
the x axis, the coordinates of the foci, the directrices with their equations and -2
the equations of the asymptotes. (ii) Hence calculate this volume correct to the nearest cubic centimetre.
(ii) Find the value of @ and the coordinates of P and Q. 3
(b)) Show that 1~ (cos#8+ /sin#6)=—27sin42(cos 42 + /sin 42).
®) .P(qp,-g-) and Q(cq,-;)- are two variable points on the rectangular hyperbola (i) Find the sum of the series z+ 2%+ 2° +...+ 2" for z#1.
=c? ; i
xy=¢" which move so that the points F, Q and S(c«[f,m/f) are always (iii) If z=cos0 + 7sin@, show that for sin% #0,
collinear. The tangents to the hyperbolaat P and Q intersect at the point R.
. . P IO (s L
(i) Show that the tangent to the hyperbola x y=c* at the point T(c/,—"t-) has 2 08O + C0820 + 0830 + .. +Ccos 0 = sin %~ ‘.:02 3
equation x+siy=2ct. sinZ
. . 2epqg  2c : .
(ii) Hence show that R has coordinates ;:;— , p_+—q_ . 2 (iv) Hence solve the equation cos@+cos20+cos30=0, 0<6<27.
(iii) Show that p+ =2 (1+ 7). 2
(iv) Hence find the equation of the locus of R. 2
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Student name / DUMDET  .ovvivineeiiiiiiieieeaannns Student name / DUIDET  «.oeinieiiiiriiiirreaiaeananaens
Marks Marks
Question 6 : Begin a new page Question 7 Begin a new page
(8 A particle of mass m is projected vertically upwards with speed &/ms™ and (@

returns to its starting point with speed 7'ms™ . The resistance to its motion
in Newtons has magnitude % when its speed is ¥ms ™. The acceleration due
to gravity is 10ms™.
(i) For the ascent of the particle, show that its acceleration @ms™? is given by 4

a=-10—- % Hence show that the distance travelled x metres is given by

#=10(0/~v)-1000 In| -2+
100 +v
v Triangles ABC and 4DE are each right angled at 4, and A4BC||| A4DE.
(ii) For the descent, show that its acceleration @ms™ is givenby a=10— o 4 BD produced meets CE at F.

Hence show that the distance fallen (from the point of maximum height)

. (i) Copy the diagram.
x metres is given by

100 (ii) Show that AZDA||| ACZA. 3
x=-10v+1000 In| 100 )
- (iii) Hence show that ADFE is a cyclic quadrilateral. 2
(iii) Find the greatest height reached and hence show that 3 2
(iv) Deduce that BFLCE.
U+ 7=1001| 1 R0+Y
100-7

(b)  Asequence 7, isgivenby Z =1 and 7},=1f3+27’,,_1 for n=2,3,4,..

(i) Use Mathematical Induction to show that 7, <3 for all positive integers #21. 3
®  Theoquation +°+27+1=0 hasrools =, f§ end . (i) Hence show that 7,, > 7, for all positive integers #21. 2
(i) Find the monic cubic equation withroots ™!, B~ and 7' 2 \ R
T, -1,
(if) Find the monic cubic equation with roots & 2, 72 and y 2. 2 (iii) Show that 7., -7, = .__-———}2 =7 L . Henceshowthat 7,,,— 7, <7, ~7, 3
2 n+l

for all positive integers 721.




Student name /number ............cooiiiiiiiiiiiiiaenn

Question 8 Begin a new page

(@)(i) Show that for real numbers a and b, &% + &* 2 245.

(if) Hence show that for real numbers a, b and c,
B+ 2ab+bevca and &6+ B+t abc(a+ b+ c).

(iii) The equation »° + 22 + gx+ »=0, where p, g and r are real, has three real roots
a, b and c. Show that ¢* 23 pr.

(b) A fair die is thrown 5 times. Find the probabilities that
(i) the 5 scores are all different numbers
(i) the 5 scores are consecutive numbers
(iii) the 5 scores include exactly 3 different numbers, one of which occurs 3 times.

(iv) the product of the 5 scores is an even number.
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o NSW INDEPENDENT TRIAL EXAMS -2005
Trial HSC Mathematics Extension 2 2005 : Marking Guidelines
Question 1

(a) Outcomes Assessed: HS, E6
Marking Guidelines

Criteria

Marks

i. e« finds the derivative
« finds the coordinates of the stationary points
ii. « finds the gradient of the tangent
* states values of &
iii. () * correct shape showing coordinates of stationary points
(B) * correct shape, including turning point at the origin
« shows coordinates of other stationary points
(y) < correct shape
» shows coordinates of stationary points

Pk ok el ek ek ek ek et

Gid

i x=0 = ==1
ax

Tangent at O has gradient 1.

Hence 0< £<1.

For f(x)= /x to have 3 real roots, the line
= /x must cut the curve in three points.

(b) Outcomes Assessed: HEd4, E6
Marking Guidelines

=A%

Criteria

Marks

i. . » differentiates both terms

» simplifies to show required result
ii. * deduces the value of the expression
iii. » shows f is odd
iv. * correct shape

» shows equations of asymptotes

[ U

Answers

. a4 - e’ -
o A
ax 1+e” 1+e™

x -x L2x

_ e e*.e
1+e¥ ¥ 4e™> ¥

—x

x

e e
1+e”™ e +1
=0

x

ii. Since the function is continuous,
tan"'e*+tan e * =¢, for some constant c.
But tan~'e’+tanTe 0 =L+ 2,

stanT et +tan e =Z,

Question 2
(a) Outcomes Assessed: HS, E8
Marking Guidelines

. Ax)=tan e -2
A-x)=tan e -2
=(§-tm"e7)-2
={tane~3)

=-/(x)
Hence f is an odd function.
iv.

Criteria

Marks

i.  simplifies integrand
* writes primitive

ii. * uses integration by parts
* writes primitive

S

Answers

[ A=

i de=| Vl+x a
Ql—x j *

=§(1+x)%+c

(b) Outcomes Assessed: E8
Marking Guidelines

ii. chosx dv:xsinx-—[sinx a&

= xsinx+cosx+c

Criteria

Marks

* expresses the integrand in partial fraction form
» finds the primitive
» evaluates in simplest exact form

Answer

8-2x a bx+c

—t

(1+x)(4+ 1) x 4+
8~-2x= a(4+x2)+(bx+c)(l+x)

sub. x=-1:
equate coeffs of ¥ O=a+b = b=-2
sub. x=0:

10=52 = a=2

8=4a+c = c=0




J

4

4
8—2x dr—J 2, 2x

TR Rl R o
=[21n(1+x)—1n(4+f)]:
=2(In5- In1)- (In20 - n4)
=In5

(c) Outcomes Assessed: HEG6, E8
Marking Guidelines
Criteria Marks
* writes dx in terms of d¢ and converts limits 1
« finds integrand in terms of ¢ 1
» evaluates definite integral between appropriate limits 1
Answer
r=tanZ ¥=0=s=0 3 s & l2(1+t2) 2,
dr=gsec’ 5 dr F=y=s=l L S+3cosx 02(4+12)'1+12
=1 (l + 7/ 2) ax 1
2 _ J‘ _g_ &
doe zza? 5+3cosx2 Iy
1+¢ {1~z 4!
o520 By
1+72 » 0
_8+27 =tan”3
T+ =0-46 (2 sig. fig)
(d) Outcomes Assessed: HE6

Marking Guidelines

Criteria Marks
i. * finds dx in terms of du and converts limits 1
* writes integrand in terms of tan # 1
* reverses limits then replaces variable of integration by x to complete proof 1
ii. « uses log law to rearrange integrand 1
* hence evaluates required integral 1
Answer
z o
Lu=Z—x j In(1+tan x) aﬁ::J in{l+tan(2-#)}. - au
= ~d ’ b
a‘_
1-tanx
= =z =| Inql+—ran
.).’—0=>ZI-'; Jo { 1+tanu}
r=ft=u=0

=sz(1+inujd”
=J0‘m( 2 ]dk

l+tanx

i Fln(ntanx) dir:J'4{1n2—ln(1+tanx)} &

§ H
zj In(l+ tan x) dr:J In2 &
0 0
=ZIn2

Question 3
(a) Outcomes Assessed: E3

Z
4

J In(l+tanx) & =Z2In2
0

Marking Guidelines

Criteria

Marks

* writes equation in terms of ¢ and b

* solves the simultaneous equations
« writes the solutions for z

* equates real and imaginary parts to form simultaneous equations

——

Answer
Let z=a+75, (a, breal). Then
42746=0
@ +2iab— 6 +2a-2:/64+6=0
(a*+2a- 47 +6)+2iHa-1)=0

{(a+l)2 +5— bz}+2ib(a—-1) =0

(b) Outcomes Assessed: E3

Equating real and imaginary parts:
(a+1) +5-82=0 (1)
Ha-1)=0 ()
From (2), 4=0 or a=1
But from (1), there is no real a for which 4=0.
soa=1, and from (1) A=%£3.
Hence z=1x3/.

Marking Guidelines

Criteria Marks
. T s - 1
i eshows OP, OQ with correct position and length ]
*shows 7z +z, z — z with correct directions
ii. » finds value of arg(z + z) 1
« finds value of arg(é - 4) 1
Answers
i ii. Complete the parallelogram OPRQ. Then the diagonals OR, PO

Now|4|=lél=2.

. LPOR=1(2-%

Also ORLPQO

represent z + z, z — 2z respectively.
». OPRQ is athombus.

)= 3% (diagonal of rhombus bisects

vertex angle)

(diagonals of rhombus meet at right angles)
carg(z-z)=%+arg(5+5) =122




(c) Outcomes Assessed: E3
Marking Guidelines

Criteria Marks
i. * finds correct modulus 1
» finds correct argument 1
ii. » writes one value in required form 1
* writes second value in required form 1
Answers
iz= 4(12_3— + (—21)1') i, ZA=%2 (cos(——"—) + isin(-Z ) The two values of

liz

z=4( cos(~Z) + sin(~%) )

(d) Outcomes Assessed: E3
Marking Guidelines

z7 are 2(cos —Z)+ /sin(— —)) and 2(cos— + 7sin 1712’5)

Criteria ) Marks

i. * deduces P lies on the perpendicular bisector of the join of (0,0) and (4,— 2) 1
» finds the equation of the locus

ii, » finds perpendicular distance from O to the locus of P 1
Answers
i Q(4,— 2) represents (4 - 21') in the Argand diagram.
i’ 'I'hen|z!=lz—(4—2i)[=:>]’0=PQ
Hence the locus of P is the perpendicular bisector of OQ.
L X But gradient OQ is ~2 and midpoint of 0Q is 4/ (2,— 1).
Locus of P has equation ~ p+1=2 (x— 2)
2x—y-5=0
ﬂ'
ii. min|z|=0p=+5
Question 4
(a) Outcomes Assessed: P4, E3, E4
Marking Guidelines
Criteria Marks
i. » shows x intercepts 1
* finds value of ¢ and shows coordinates of foci 1
* shows directrices with their equations 1
¢ shows equations of asymptotes 1
ii * solves simultaneously to get equation in y 1
* uses zero discriminant to find the value of ¢ 1
» finds coordinates of P and O 1

[N}

.. _ pa By symmetry, the y coordinates of P and Q are equal.
i.AtP,Q »=4qy and ¥ - 3 1 This quadratic equation in y must have equal real roots.
b% 2 1 _\3
4ay—-—=1 ~LA=(-124) -12=0 O =
-2 (-124) ==
— 2= 2
Ray—y=3 Then equation becomes ( y—«/g) =0 . y=«/§
YV —12ap+3=0

Hence P(«/— «/_) and Q( \/—\/_)

(b) Outcomes Assessed: E3, E4
Marking Guidelines
Criteria Marks
i. » finds the gradient of the tangent by differentiation 1
« finds the equation of the tangent
ii «solves simultaneous equations to find expression for one of x, y at R
« finds second coordinate of R
iii * uses P, Q, S collinear to write expression relating p, g
* simplifies relation to obtain required result
iv « attempts to eliminate p, ¢ from equations for x, y at R
» completes elimination to find equation of locus of R

[ i N N

Answers

i ox=cr
r=a Tangent at T has gradient —-117 and equation

nx+iy=2cs
Py—ct=—x+ct

iLAtR, x+p*y=2¢0 (1)
x+g*y=2cqg (2)
O-@= (7-¢)y=2dr-4)

7xW)-2*x2)= (7 - p*)r=20p4(q~ p)
(7= 2)2+ 2)r=2204(g~ p)

_ 2¢pq
(7= a7+ a)y=2dr-q) Ty
=2 Hence R has coordinates (Z—C—EZ , ——Z—C—J
otq prg p+g




iii. gradient PS = gradient S

-1 oL
N S e

(B -3)i=)-( -3
=2-p2-42+2 2¢, 2pq 2

2—7 -g 2+

ﬁ(é—;)“ﬂf‘?)=""
(o=aN2+2dlp-aN2 = -7

(2~ aW2(1+ 2g)=(p-¢)(7+9)

21+ pg)=p+q

Question 5
(a) Outcomes Assessed: E7

I+pg_
2+yq
1, 77 _
prq  pta 42

iv.

|- 1~

r+qg e 2
Hence the coordinates (x, y) of R
satisfy y4+x= c«/E
(which is therefore the equation
of the locus of R.

(b) Outcomes Assessed: HS, E3
Marking Guidelines

Criteria

Marks

i. * uses formula for 1—cos24 in terms of 4
« uses formula for sin24 in terms of 4

ii *uses sum of a GP to find expression for sum of powers of z

iii * recognises sum of cosines is real part of sum of powers ofz
« uses (i) to express RHS of (ii) in terms of 6, £
« simplifies this expression and finds real part
» equates real parts and simplifies to deduce required result

iv « identifies, tests & in domain such that sin— 0; lists other 0 for which sm— =0

* lists 6 in domain for which cos28 =0

2’2

—

et e el bk el e e

Answer
i 1- (cosne + /sin nB) = (1 - cosn9) — /sin 76
=2sin? 2% - 1(2sm—-—cos-’i'i)

=—2/sinZ8 (cos— + zsm”—e)

i z+22+22+..+2"= for z#1 (sum of a GP with common ratio z)

Marking Guidelines

z(ll - z”)

iii. z”=cos#08+ 7sin»6@. Hence Re(z+ 22+ .+ z”) =c0s0+cos20 + cos30 +... + cos 70

Criteria Marks
i « expresses volume of shell in terms of x and y 1
« finds shell volume in terms of x 1
» expresses ¥ explicitly as limiting sum of shell volumes and hence as definite integral 1
ii » expresses ¥ as a sum of two integrals and uses area of semicircle to evaluate one 1
« recognises second integrand is an odd function, giving value 0 for definite integral 1
» evaluates V' 1
Answer
i.
VA r=4 R R=4—-x
X ; =4-x-&
T+y?=1 Vi R P D el r=4-x-6x
K’ TS, 7 3
A > I 2y y= ‘\/-3: 1- %
-2\3_/;/2 4 P e
3 Sx -2

Volume of shell is
§V=n(&-r*).2y
= 27!:}/(R+ r)(R— r)
=27 y{2(4 - x) + Sx} x

Ignoring second order terms:
§V=23 7r(4—x)'\/4—x2 ox
x=2
= lim 3 23 m(d-2Wa4-x? 6x
EMOF_Z

=2J§zj2(4-x)m &

i 7= sfnjmﬁzfjxmdr

_8«/—( ) 2\/—71‘()

Volume is 16«/5 7% cm® = 274cm’

(first integral obtained from area of semi circle, radius 2)

(second integral is 0 since integrand is an odd function)

Also using (i)
z(l - z") _ (cos9 + 7/sin 9){—21s1n 26 (cos—— + Ismi’g )}
1-z —215m— (cos—+1s1n2)
_ (cosg +Zsind ){sm”—" (cos~ + /sin 22 )}
B sin?
+ Re z(l - z”) _ sin%"—(cos%cos—z”ﬂ— sin%sin%) _ sinﬂzicos(—”‘;l)—e
1-z sin sinf

Hence equating real parts of equation in (ii):

78 ("”)0
08 5
Sin% o0s - s for sin=0 (z=1)

cos @ + cos20 +cos30 +... +cos#0 = .
sm;

iv. sm—— = 0 for 6=0,27, and these are not solutions of the equation.
For sm #0, cos@+cos20+cos3f=0= smﬁcos— 0

..smT—O or cos20=0, 0<6<2xm

3_9.— —z 3z 5z Iz
) =7,2% or 26—-2-,7,—2-,"2—

3°3°4°4°4° 4




Question 6
(a) Outcomes Assessed: ES
Marking Guidelines

Criteria Marks
i +uses Newton’s second law to obtain expression for a 1
* writes a as v% then finds expression for % in terms of v 1
» finds primitive function 1
* uses initial conditions to evaluate constant of integration to give x as a function of v 1
ii award marks as for part (i) 4
iii » finds expression for greatest height A in terms of U 1
* uses distance fallen to express H in terms of ¥ 1
» finds relation between Uand V 1
Answer i. During ascent: ii. During descent:
Initial Forces on Initial Forces on
XA conditions  particle conditions ~ particle
=0 mv 7=0 mv
10 = 10
7=0 10 x=0
v=U mg r=0 g

X
By Newton’s Second Law

my
ma:—mg—% ma = ’”g—"ﬁ)‘
a=-10-~% a=10-=
10 W 0
av _ v 2 _10-2
voo=-10- = T
& 10 1 & _10_1
Z 7 10 e v 10
100+ v 100-v
BT 10v
d 10v & _ _10v
& 100+ v 100-v
_ _10]100+v-100 =_10{£°:_V:129}
100+ v 100-»
1000 — 10 1000
=-10
100+ 100-v

#==10v+1000 In(100+ »)+¢ x=~10v-1000 In(100 - »)+ ¢

7=0]  0=-100+10001n(100 + &)+ ¢ £=0 0= 0 -1000n(100)+c
i 100+v ¥=0 =>x=—1oy-1ooom[1°°‘”
- x=—10(V—U)+10001n(100+U) v=0 100
100
100+ : =—10V+10001n( )
=~ x=10(T-v)-10001n o x
»=10(0-) (100+v) 100~ »

iii. At greatest height H, v=0. Using (i) :

H=100-10001n| 20+Y
100

Hence on descent, x= /&, v= 7. Using (ii):

100
=— 0010} ———
H=-10V+10 (100_,/)

100 100-7

100+ 100
1 =
o(v+7) 1000{[.{ 50 J+1n[100_y)}

100+
U+7=100
h(lO()-—V)

Marking Guidelines
Criteria Marks

i *writes equation in L with roots !, g, y ! 1
¢ reatranges as a monic cubic equation

Hence 1027~1000 k{Lo* U) - —107+10001n( 100 )

(b) Outcomes Assessed: E4

—

. . N S
ii «writes equation in x> with roots @2, 2, y2
* rearranges as a monic cubic equation

Answer
ia B,y satisfy & + 2x +1=0

3 2
s ii. @™, B2, y? satisfy (x%) +2(x%) +1=0
o, By satisfy (L) +2(2)+1=0

1+ 22 +2°=0 Then x%=—(2x+l) gives x":(zﬂ.])z.
A2 +24+1=0 hasroots o', B, ¢ Hence +* —4x*~4x-1=0 has roots
’ a? B2,y

Question 7
(a) Outcomes Assessed: PE2, PE3
Marking Guidelines
Criteria Marks
ii *identifies equal angles BAD, CAE with reason
* states that including sides of specified triangles are in proportion
* justifies this using properties of given similar triangles ABC, ADE.
iii » deduces equality of angles ADB, AEC giving a reason
» applies test for cyclic quadrilateral
iv » explains why angle EFD is supplementary with angle DAE
* deduces that angle EFD is a right angle

b b e i

ii.

AABC ||| AdDE
j—g = —2% (corresp. sides of similar As are in proportion) **
In ABDA, ACEA

-fg = % (rearranging **)

LBAD = LCAE (both complementary with £CAD)
~ABDA|| ACEA (one pair of equal angles and including
sides in proportion)
lii. Z4DB= LAEC (corresp. Zs of similar As are equal)
<+ ADFE is a cyclic quadrilateral (one exterior £ equal to interior opp. £)

v. " LDFE=180°~ LDAE (opp. ZLs of cyclic quad. are supplementary)
S LDFE=90° and hence BFLCE.

10




(b) Outcomes Assessed: P4, HE2
Marking Guidelines

Criteria Marks
i »understands induction process and uses appropriate sequence of statements 1
« shows first statement is true 1
* uses recurrence formula to establish that if S(£) is true, then S(£+1) is true 1
il » uses recurrence relation and result from (i) to show 7, > 1[3 T, i

* uses result from (i) again to deduce required inequality.
iii » uses difference of squares expansion or factorisation to establish first result

ot

» uses recurrence formula to show numerator is 2(7’,,+, - ];) 1
euses 7,>1for »=2,3,4,.. todeduce required inequality 1
Answer

i. Let S(#), »=1,2,3,... be the sequence of statements 7, < 3.
Consider S(1): 7;=1<3 Hence S(1) is true.
I S(k) istrue:  7,<3
Consider S(k+1): T, = 1[3+2A7}, <3+6=3 if S(£) is true .

Hence S(£+1) is true if S(4) is true. But S(1) is true, hence S(2) is true, and then 5(3) is true and
so on. Hence by Mathematical Induction; S(#) is true for all positive integers » 1.

" 2 2
ii. 7,,,=+3+27, . (];:+2_]:»1)(Tn+2+7n+1)=];+2 =7
3 o 2 2
> +27, (since 3>7)) P I, -T,
=437, B Y
n 72 ntl

(3+27,)-(3+27,)
Zoy+ 7,
=2(Tn+l- n)
L+ T
Cleatly 7,,,>7,,> 7, >...> =1 from (ii)
Hence for »=12,3,..., 7,,>1, 7,,,>1and

Z,
3
>\J7,.7, (since 3> 7,)
7,
Z,

.. 2
7., +7 . >2, iving —————<1.
2 el gvig T +7.

Ty =T <7, -7 for =123, ..

n

Question 8
(a) Outcomes Assessed: PE2, PE3
Marking Guidelines

Criteria Marks

i. * expresses 2+ 4? asasquare added to 24 to produce result
il * applies result to each pair chosen from a, b, ¢ then adds to show first inequality
* makes appropriate replacements for a, b, ¢ and substitutes
* simplifies to obtain second inequality
iii » expands expression for ¢* in terms of g, b, c.
* expresses pr interms of g, b, c.
* uses second inequality from (ii) to show required result

btk ek ek ek ek ek

Answer
i?+br= (a— b)z +2ab
But (a-24) 20. &a*+ 5 22ab
ii. (az + 172)+(bz +c'2)+(c2 + az) 22(ab+ bc+ ca)
2(42 + 5+ cz) 2 2(ab+ be+ ca)

&+ b+t 2 ab+ be+ca
Then by making the replacements
a—>ab, b bc, c— ca

(ab) ‘¥ (bc) ¢ (ca)2 2 (ab)(bc) + (bc)(ca) + (ca)(ab)
8+ Bt et 2 abc(a+ b+ c)
iii, g% = (ab+ be+ ca)z
=a*8* + Bt +Fat + 2{(ab)(bc) + (bc)(ca) + (ca)(ab)}
= (azbz + 5+ czaz) + 2abc(a+ b+ c)
> abc(a+ 5+ c) +2abc(a+ b+ c)
=‘3abc(a+ b+ c)
But p= —(a+ b+ c) and r=-abc.
abc(a+ b+ c) = pr, and then ¢* 23pr.

(b) Outcomes Assessed: HS, PE3
Marking Guidelines

Criteria Marks
i e realises there are °Z such ordered sets of scores, 6° outcomes without restriction 1
* calculates probability 1
ii * realises there are 2 sets of § consecutive numbers, each with 5! orders 1
« calculates probability i
iii » finds that there are 60 such sets of scores
» realises that there are 20 arrangements of each such set and calculates the probability 1
iv « realises that at least one score must be an even number 1
« calculates this probability
Answer
7 _ s G 2SS sex(2
6° 54 ST i 6x qx(m)_soxzo__z_s_
: 6° T 60 162
iv. 1— P(a// the scores are oa’d) =]~ 3—5 = 3
6 32

The Trial HSC examination, marking guidelines /suggested answers and 'mapping grid’ have been produced to
help prepare students for the HSC to the best of our ability.

Individual teachers/schools may alter parts of this product to suit their own requirements.
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