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Marks - Marks
Question 1 Begin a new hooklet Question 2 Begin a new hooldet
@) Find fim sin5x ‘ 2 (a) Find the values of & such that (x—2) isa factor of the polynomial Sz
=0 2% _ o C P = -2l k.
[l > — . . ) - 2
(b  Consider the points A("3 ; 2) and B (6 ? 4) - Find the coordinates of the point (b)  Find correct to the nearest degree the acute angle betwesn the lines ‘ 2
P(x, y) that divides the interval AB internally in theratio 2: 1. . y=3x+1 and x+y-5=0.
5 . (c)  Find the number of ways in which 2 consonants and 3 vowels can be chosen 2
(c)  Solve the inequality : <1, 2 from the leiters of the word BQUATION,
x+
al 1
{(d} Evalvate J - " dx. 2
. 1- 4 - .
(d)  Usethe substitution ¢=1{anJ to show that CO8Y tanf. 2 0 X
sinx
(0
(C) - N N ) ’ ) YA - xizqay
R(Zm', arz)
M
2(2aq, ag’)
P(Z“P: api)
) >

Q(Zaq , aqz) is a fixed }aoint on the parabola 2 =4ay where a> 0.

. : ’ N ' P(Zap . [sz) and R(2ar , m-z) are variable points which move on the parabola
@?Dt]jrs : cﬁu}qugcﬁla;ri ;la::til!llglhto%%: DB “The tavgentat 4 fothe such that the chord PR is parallel to the tangent to the parabola at ().
gircle throngh 4, B, .
. . i} Show that p+r=2g. . -
(iy Copy the diagram showing this information. (@) Show BpTrE 2

(i) Show that CD is paralie_[ to BA, giving reasons. (if) Find in terms of @ and ¢ the equation of the locus of the midpoiat A of PR. 2

State any restrictions on this locus. ‘




Student name f puInbEr  ...ooiiiranninaeas eierereaaas

Question 3 Begin a new booklet

{a) . Find ixcos“x.
- dx

) Find Jsi;f 3x dx.

2
(c)  Consider the function f(x)= _:‘"_' .
x 1

@) Show that the curve y = f (x) has a minimum turning point at (0 , 0).

(iiy Sketch the curve = F{x) showing clearly the equation of the herizontal asymptote.

()  Usethe method of Mathematical Tncduction to show that for all positive integers n= 1,

1 2 3 n 1

e e T T

20 30 4l (n+ ! (n+1)!
Qucstipn 4 Begin a new booldet

(¢)  Four fair dice are thrown together. TFind in simplest exact form
(i) the probability that all four scores ars different.
(i) the probability that there is at most one 6.

% 7
(t)  Use the substitution #= x’+1 toevaluate [ ——t—! dx
# 1 (l + xl)

"~ {e) At time 7 years after the start of the year 2000, the nurber of individuals in a
population is given by N =80+ A for some constant 4> 0.

daN
i) Show that — =0-1{# —80}.
(i) Show tha il ( )

(i) If there were 100 individuals in the population at the start of the year 2000, find
the year in which the population size is expected to reach 200.

Student name / MIMbET  ..oiiiiini s

Marks
Question 5 Begin a new hooklet

(2)

A circls has centre O and radius 10 cm. 04 is a fixed radius of the circle. 3
OB is a variable radius which moves so thal ZA0B = @ is increasing at a
constant rate of 0-01 radians per second. The minor segment of the circle

cut off by the chord 4B has area § cm’.

Find the rate at which § is increasing when 8 = £.

¢ (b) = A particleismovingina siraight line. At fime ? seconds it has displacement
v metres from a fixed point O in the line, velocity yms™ given by

1 . - a1 s
v=—1 and acceleration a ms™ . Initially the particle is at 0.
X

(i) Express a as a function of x. 1

(i) Bxpress x as a function of 1. ] 3

(c): Aparticleis performing Simple Harmonic Motion in a straight line,
Attime 7 seconds its displacement from a fixed point O in the line is

x melres given by x=1 —Hﬁcos(at ﬁ_}) .
(i) Show by differentiation that ¥ =-9(x—1. ’ 1

(i} Find the time taken for the particle to first pass through the point O. 2

(iii) Pind in simplest exact form the average speed of lhe particle during one 2
complete oscillatior of its motion.
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Question 6 Begin a new booklet |
(a) - ' . : Fl (b) - , R
x=2 VA . ? _
N = tan™ (=x—1)
5 =)
{ logc 2 o -
| - o 9 1 x
i i L, o
: - 0 X / ———————
o/ -
|
i et
i The region in the first quadrant bounded by the curve y=tan (x—1)
| and the y-axis between the lines y=0 and y=£ jsrotated through one
! complete revolution about the y-axis.

The di hows th h of the fimction /(x) 1 (et 2) (i) Show that the volume ¥ of the solid of revolution is given by
¢ diagram shows the graph of the function f(x) =log (x+2). < )
() Copy the diagram and on it draw the graph of the inverse function F(x) showing 2 , V= ”L (1 +tany ) dy.

the intereepts on the axes and the equation of the asymptote. N
(i) Hence find the value of V' in simplest exact form.

(it} Show that the x coordinates of the points of intersection of the curves y=f(x) 2
and y=f"'(x) satisfy the equation &* ~x-2=0.

(iii) Show that the equation ¢ ~x-—~2=0 hasarcot @ suchthat l<g<?2. 2

(iv} Use one application of Newton's method with an initial approximation o =12 2

to find the next approximation for the value of o, giving your answer correct to
one decimal place.

s
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Question 7 Begin aney booklet

(a)

A particle is projected with speed ¥ ms™ at an angle o above the horizontal

from a point ) at the top edge of a vertical oliff which is 80 m above
horizontal ground. The particle moves in a vertical plane under gravity where

the acceleration due to gravity is 10 ms™. It reaches its greatest height afier

3 seconds and hits the ground at a horizontal distance 320 m from the foot
of the cliff,

The horizontal and vertical displacements, ¥ and y melres respectively, of the
particle from the point O after ¢ seconds are given by x = ¥icoser and

y==5 +Vtsine: . (Do NOT prove these results.)

(i) Show that ¥ sing =30. .
(ii) Show that the particle hifs the ground after 8 seconds.
(iii) Show that Fcosax=40.

(iv) Hence find the exact valus of ¥ and the value of o correct to the nearest minute.

LU S T S

(v) Find the time after projection when the direction of motion of the part;c[e first makes
an angle of 45° below the horizontal.

~

i’ . .
(b)(i) Write down the binomial expansion of (I+x)™ in ascending powers of x 1
and differentiate both sides with respect to x.

(ii) Hence show that 2*'C, + 4 *°C,+ 6 *"C,+ .. ¥2n""C, =n 2™ for nzl. 3




Independent Trial HSC 201 'Maﬂlizrr:latics Extension 1 Marking Guidelines

- T.d, Oufcomes assessed : HS

Ques;tiou i ’
f. Outcoﬁles assessed : 5
Marking Guidelines
) Criteria Marks
# rearrangés to enable use of a kmown limiting value 1
‘euses this fimiting value to complete the evaluation !
Answer
m sin Sx - i.um.sme - §.1=£ .
=0 Py ] 2 =40 Sx 2 2
b. Outcomes assessed : HS -
i : Marking Guidelines
Criferia Marks
» finds x coordinate of P I
¢« finds y coordinate of P !
Answer )
A(-3,2)  B(s,-4)
2 : 1 '
P 2RO+ 1x(=3) . 2X(-4)+ix2 :.P(3,—2)
2+1 2+1 )
¢, Outcomes assessed ; PE3
] Mabrking Guidelines
“Criteria Marks
» either considers cases x < I x> -1 when multiplying by (x+1), or multiplies by {x+1)
» obtains one inequality forx i

¢ abtains the second inequality for x, and indicates wpion rather than mtersoctmn

Answer
2
x+1
2x+ < (x+I and xw-l s0<x?~1 ‘and x#-1
0<(x+1)?~20x+5) P |
O<{x+D{x+1-2) nx<-=lor x>l

O<(x+Dx-1)

lﬁarlu'ng Guidelines

Critexia Marks |
¢ substitutes expressions for sinx, cosx inferms of ¢ ) : 1
o simplifies to obtain result , - ’ . !

Answer

. _ (2
r=tan§=> )1 cosxg[l_l 1J+ 2t

sinx 1+ ) 1+7
(1+f-) (l—ﬁ) 1+r1
1+¢° 2:‘
2t
=
= tany

c. Oiltcom;:s assessed ' PE2, PR3 . ‘ -
] Marking Guidelines

Criteria . Marks |-
ii * quotes alternate segment thecrem to show ZMAB = ZADRB 1
e uses equal alt. £'s between | lines and equal £'s in the isos. A to deduce £LCBA= /DAB" !
@ uses,propcrty of cyclic quad. to deduce £D4B, £BCD supplementary 1
o esfablishes supplementary cointerior £'s to deduce CD|| B4 L

Ansyweyr -

ZCBA= /MAB (Alternate £'s equal since MN | BC)

LMAR = /ADB (/. between a tangent and a chord drawn to the
point of contact is equal fo the £ subfended
by that chord in the alternate segment )

ZADB = /DAB (inAABD , £'s opp. equal sides are equal )

S LCBA+ £BCD = /DAB + LBCD (since ZCBA = £DARB)
But ZDAB + ZBCD =180° (opp. £'s of eyclic quad. ABCD
are supplementary)
N LCBA+ £BCD = 180°
~CD1 BA (supplementary cointerior Z's on fransversal BC)




Quesfion 2
a. Outcomes assessed : PE3 T
_ . Marking Guidelines
Criterla Marks
o uses the factor theorem to obtain quadratic equation in & !
¢ solves this equation L.
Ansvier
‘P(x) -2 e+ i SB-842k k=0
(x—2) -is a factor of P(x) = P(2)=0 HE+2)=0
k=0 or k=-2
_b. Outcomes assessed : HS
Marking Guidelines
' Criterin Marks
e uses pradients to find numerical expressmu for tanH 1
» svaluates tanf and hence @ 4 !
Answer
y=3+1  has gradient 3 oo tanf = ‘% P
x+y—5=0 has gadient —1 F3xED . "
¢. Outtomes assessed : PE3
Marking Guidelines R
Criteria’ Marks
o writes numerical expression in terms of binomial coefficients 1
o avaluates 1
- Answer
Consonants Q TN Vowels BUAIO . °C, X °C, =3x10=30 ways
d. Outcomes assessed » HE4 ] )
) Marking Guidelines
Criteria Marks
» finds primitive -1
1

s cvaluates by substifuting limifs and simplifying

Answer

1 .
1 R i ) )
J; md}::[gml%]ozsml%_smm:%

2. e. Onteomes assessed : PE3, PE4 . ] . :
Maridng Guidelines

" ¢ nates the resiriction on the lacus given by y = ag”

Criteria Marks
i «shows by differentiation that tangent at O has gradient g 1
o equales gradient of chord and tangent and simplifies 1
it o deduces x=2ag at M 1
1

Answer

' s
i, x=2at 25—=2
dt

o =r%) _
y=of = %220(, 2a(p-7) L ptr=2g
o Ay de p-rip+r) _
...7&4:54‘};:“ 2(})'—'}‘)_

i At M, x=1.2ap+7) , y=la(p®+r?)
Yence locus of A has equation x=2aq, where y>ag’ since M les vertically above 0.

Hence tangent at Q(Zag , mf-) and [} chord PR each have gﬁdient q.

Question 3
a. Dutcomes assessed : HE4
: Marking Guidelines
Criterfa Marks
o knows the derivative of cos™ x 1
« applies the product rule 1
Answer ’
ixcos"xal.cns“‘x'-vx. il Cmcosly — —
i I-x 1-x2
b. Qutcomes assessed : HS N
Marking Guidelines
Criterla Marks
* Uses approjpriate dnub[erangle 1dent:ty ) 1
» finds primitive 1
Answer
J‘siusz de' = %J‘(I—cosﬁx) dx
= 2(x—sinéx)+e
= é(ﬁx—s}u&r) +c
4




3. ¢. Dutcomes assessed 1 HG
) Marking Guidelines

. Criteria : Marks
i eshows f/(0)=0 . - : . - i
» applies test to defermine that this stationary point is a'minimum tuning point 1
ii » sketches curve with-correct shapg and position . . i
- o gives equation of horizontal asymptoie LT 1
Answer
. Xt ) 1 ii. f(x) isan even function, and f(i) —lasx—3e,
i flx)= =1 - .
,_ﬂ) PaEN e 241 b S
2x
4
xX)=——
I e 2T
o f{0)=0 and F(0y=0 . 2
Also f'(x)<0 for x<0 y:x2+1-
and f{x)>0 for x>0 : ;
w (0,0} is a minimun turning poeint. ) ;r;‘*

;l. Cufcomes assessed : HE2 .
Marking Guidelines

Criferia a Marks
+ defines an appropriate sequence of statements S(x) and shows that the first is true 1
o writes the LHS of S(k-+1) interms of the RIIS of §(k), conditional on the truth of S(k) 1
s simplifies the résulting expression to produce the RHS of S(k+1) 1
o completes the process of Mathematical Induction : L
Answer -
. I 2.3 n ) -1
For n=1, 2,3, ..., consider the sequence of statements S(7): —+—+—+...+ =1—
: 2l 31 4l (n+ 1! (n+1)!
. I 1 1 I 1 .
Consider S(1}: LHS=—=— RHS =l =l——=— A S(1) is true.
2l 2 - 21 2 2
I 2 3 k 1
If S(k) istre: —F =t =] *E
. ( ). ] 20 31 4! (k+D)I "kt
Consider S(+1) 1 LHS={ L4 24 2q g B, EH
) 234 k+1 B+

1 k+1
re—— 4+
(k+1  (E+2)1
i (k+2)—{&+1) _
(F+2)!
1
=] —
(k+2)!
=RHS .
Hence if S(k) is true, then S(k+1) is true. But S(1) is true, hence $2) s true and then S(3) is true
and so on. . by Mathematical Induetion, S} is trus for all positive infepers n2 1.

if S(k) is true, using **

Qnestion 4

4. Outcomes assessed 1 HE3 -
: Markiug Guidelines

Cilterin . - Marks
i #counts the ordered selections of 4 numbers chosen from 6 different numbers ) 1
+ divides by the number of possible oufcomes and simplifies 1
ii o recognises the binomial distribution and writes an expressien for the probability ‘ }
» evaluates this expression )
Answer
6.5.4.3 5 e et o ietrs S HALS 125
R T it. Y&+ C}(E) ) e VP
b. Outcomes assessed : HE6
Marking Guidelines
- Criteria ) - Marks
o writes du infermsof dv and convers x limits fo u limits 1
» wrifes definite infegral in terms of # )
¢ finds the primitive }
¢ gyafuates
Answer
. 7T
x 1{®1
L2 - = — du
u=x' 41 J‘ (1+x1)1 2}, @
du=2xde .
, ;lH
r=l=pu=l ) 2 ul,
x=T=u=50 z.—al(_s%ﬁ%)
. - 3
25
c. Qufcontes assessed ; HE3
Marking Guidelines
Criteria Marks
i ®shows resuli by differentiation 1
ii » evaluates A 1
o wrifes equation for ¢ and obtains ¢ as & logarithm }
¢ evaluates f as a decimal and states the required year
Answer
i N =804 4™ ii. N=100 when £=0 = 4=20
_ o1 .
_%=0-1Ae‘”'=0-1(}\’—80) 20&?,“80+ 20e wEes17-92
eri=6 i Hence population reaches
0:k¢=In6 200 during 2017.
t=10In6 :
6




(restion 5

a. Quicomes assessed : HES

Marking Guidelines
Criteria Marks
* expresses S interms of & 1
¢ finds s, in ferms of § and 0 1
. d dt
» calculates the required rate of increase of the area l
Answer
§=1.10 (6 —sin6)
& 50t ~ cos0) 22
ot _ i
=50(t-4)x0-01
=025
Area increases at 0-25cm?/s
b. Outcomes assessed : HES, HE7
: Marking Guidelines
Criteria Marlks
' 1
i euses either a= vﬂ,- or a= i(%v’) to write @ in terms of x.
dx dx 1
ii-» integrates to {ind ¢ as a function of x
o rearranges to find (x +l_)1 as a funetion of f L
o chooses the appropriate square root to find x as g function of ¢ 1
Answer
I dr 1
H =— H —=—
x+1 1
' oo t=deDt-1
a= vﬂ Jr (‘7 )
dx ol 2+1=(x+ 17
-t ;1; © o=l (x+1)’+c x4l =321
x+1 (x4 1y
. =0 ; But t=0=x=0
- = c=—-1
" x=0 2 R RN TR
(x+1)
e. Outcomes assessed : TTE3 ]
: ) Marking Guidelines .
- Criteria Marks
i e shows result by differentiation ' 1 |
i o writes the value of cos(Sr —%) 1
» finds the smallest positive solution for ¢ t
iii » expresses the average speed in terms of the amplitude and pf:nod of the motion i

o evaluates this speed in simplest exact form

Answer

iox=lt \/5005(3! mﬁ-) LN E= —Sﬁsiu(%—ﬂ
F= —9\/5005(3{—H

i, x=1+42 cos(f&t—%)

When x=0,

Yy ___.1
cos(Sf—-;;)r-—-ﬁ
£ _3n 5x 1l
31’—T-——4—, A A
Y=m, 2,31.‘:,

Hence first passes through O aﬂcr seconds.

Question 6
a. Outcomes assessed : PIE3, HE4

nE=-9(x—1)

. of the motion, then the average speed

iii. If 4 is the amplitude and T s the period

during 1 .complete oscillation is given by

4d_ah 62 i
T (%)

Marking Guidelines

o gvaluales this next approximation

Critexia ‘ Marls
i o reflects given curve in y =x wilh intersections on this line and asymptote y =-—2 1
o. shows intercepts on coordinate axes - 1
it ~» writes logarithmic equation for x obtained from f(x)=x 1
+ rearranges to find required equation for x 1
iii o shows g(x)=¢& —~x—2 changes'si;gn between x=1 and x=2 ‘i
« notes the continuity of g(x) to deduce the required result 1
iv e writes expression for next approgdmaﬁon by applying Newton's method }

Answer

i-

=N

ii, Curves intersect on the line y=x where

log, (x+2)=x
x+2=¢"
ef—-x-2 =0

fii. Let g{x)=¢"—x—2

Then g(x) is a continnous function,

g(D=e—-3<0 and- g(R)=e —4>0.

se(x)=0 forsoms a, 1<a<2

) ’ g0
iv. gx¥)=€-1. .- a,=a, — =
gR= T A% T Gy
e”-3.2 .
o, =12 - ——— =1-1
H - gidHl




b, Onteomes nesessed ¢ I8 .
: Marking Guidelines

Criteria Marks
i ewrites x interms of y fo establish definite integral for V. i
ii » uses appropriate trig, identities to write integrand in convenient form 1
o finds primitive ) %
+ evafuates in simplest exact form
Answer - '
i y=tan'(x-D N )
fany=x—1 A ii. V—:rrjo (I+2tany+tan y)a}'
x=1+1tany . o
e . =7rj (?.msmy +se02yJafp
LV =z J'D‘ (L+ tan y)* dy o\ €0sy
. = 7:[—2Ln(cosy)+ta1_iy:|f
- rr{—Z(In% ~ )+~ 0)}
= (In2-+1)
Questlon 7
a. Ontcomes assessed : ITE3 ’
Marking Guidelines
i Criferin Marks
i o writes expression for 3 and substitufes =0, f=3 i
ii - » substitutes y=—80 in expression for y to obtain quadratic equation in ¢ i
» solves this quadratic equation
iii s substitutes x =320, f=8 in expression forx 3
iy o finds ¥ i
s calonlates @ 1
v o wrifes an equation in ¢ using expressions for X, y i
o solves to find ¢ i

Answer

i p=—10{+¥siney and =0 when r=3. iv. P*(sin® o+ cos® o) == 30 +40°

0=-30+Fsinex sV sing =30 Vl 2502 LV =50
. Vsi 30 3
§. y=-80=> 8057 +30f SO 2% o tna==
Veose 40 4

o ft-6i-16=0 and {20
{t-8)(t+2)=0 =8

i, x=320 when =8 = 320 =8V coscx
~Veosor=40

o 0= 36°527

J=—i = ~10F+30=—40 210f=70

Hence after 7 seconds.

b. Onfcomes assessed : L3

Warking Guidelines .
. Criteria | Marks
i o writes binomial expansion and differentiates both sides wri x 1 1
it o substitutes x =1 I
e-substitutes x=-1 i

+ subfracis to obtain required identity

Answer

L (LX) =T TC X A+ P O Xt T 1t C, 1

4+ =16 +2.7°C, x4 3.C, Py TG 2T A 2 G, X

ii. Substituting. x =1, 2n.27'=1%C, +2.7C, +3.7°C,+..4r.C +..+2n.7C,
Substituting x=-1, .  0=172C, ~2.7C+3.7C,+.— (- r."C_+..-2n.%

.2 =2f2. 0, v 4.0+ 6.7C, +.+2m.7C, )
L2 H4C+ 6.0, 4t 200, =027 for n21

By subtraction,

10




