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Total marks (84)
Attempt Questions 1 -7
All questions are of equal value

Angwer each questionin a SEPARATE writing booklet.

QUESTION 1 (12 marks) Use a SEPARATE writing booklet. Marks
(a) . Pactorise 64— y°. 1
()  Find the coordinates of the point that divides the join of 4 (1, -3) and 2
B (-5, 7) externally in the ratio 5 : 2.
(¢  Solve >1. 3
5 —
3

(d) Find the acute angle, to the nearest degree, between the lines
3x-y+2=0and x+2y—-5=0.

(e) Using the expansion of cos(4 + B), find the exact value of cos 75° in surd 3

form with a rational denominator.

QUESTION 2 (12 marks) Use a SEPARATE writing booklet. Marks

(a)  Find the general solution of the equation sin® x—2cosx +2=0, wherexis 3
in radians.

(b)  Find [cos® 2xdx. 2
. 8 x—1

(¢)  Use the substitution x=u?~1 for u >0, to evaluate dx. 4
J- SVx+1

(@)  The probability that a student will attend university after doing the HSC 3
is 0.7. In a class of 25 students, what is the probability that at Jeast 23
students will proceed to university after the HSC?




QUESTION 3 (12 marks) Use a SEPARATE writing booklet.

(@)

®

©

@

Find the indefinite integral '{—9—“16—2
+16x

Consider the function f(x)=cos™ (x+2) —%.

@ What is the domain ofy = f(x)?

(i)  Sketch the graph of y = f(x).

Consider the function f(x)=tan™ x + tan™ —1-
x

)] Prove the derivative of f(x) is zero.
)

(if) ~ What is the domain of y = f(x)?

(iii)  Find the value of f(x) over the domain of y= f(x).

The velocity v of a particle moving in a strai ght line at position x is given

by:

v=142x.

Find the acceleration of the particle at position x.

Marks

[

QUESTION 4 (12 marks) Use a SEPARATE writing booklet.

@

®

()

Consider the letters of the word MILLER.

6] How many arrangements of these letters are possible if the letters

are arranged in a straight line?

(i) ~ What is the probability that the L's will be separated when the

letters are arranged in a straight line?

(i)  If the letters are arranged in a circle, how many arrangements are

possible?

(iv)  Ifthe letters are arranged in a circle, what is the probability the

L's will be opposite sach other?

)

. 9
Find the term independent of x in the expansion of (x —%) , expressing
x

your answer as an integer.

n+1

n+2) . .
5 + ) is the square of an integer.

Prove that (




QUESTION 6 (12 marks) Use a SEPARATE writing booklet.

(a)

®

©

4
T

AB1is a common tangent to the circles, which touch at C. CT'is the tangent
at C. A line through C meets the circles at D and E. Z4DC = 28°,

Find the size of £L4CB, giving reasons.

P(2at, at*)

X

0

A normalis drawn to the parabola x” = 4@y at a variable point
P(2at,at*) on the parabola. The normal mests the y axis at N. M is the
midpoint of PN. The coordinates of M are (az‘,zztz + a) and O is the origin.

0] Show that the equaﬁon of the locus of M s the parabola
ay=x*+a*.

(i) ~ What is the vertex of the parabola ay =x*> +4a*?

(iil)  What is the domain of this locus? Explain.

The rate of change of the amount of pollitant (x units) in a lake after #

dx 1 x
days of rain is given by: — =———,
4 BV Y T4 16

1
(i) Show that x =4+ 4e ¢ satisfies this equation.
(i) If the initial amount of pollutant is 20 units, find the value of 4.

(iif) In how many days will the amount of the pollutant drop to 8 units?

Marks

QUESTION 5 (12marks) Use a SEPARATE writing booklet.

(2)

®

(©)

Two of the roots of the equation x* +6x* —x+k=0 are2, -3,
where kis a constant.

) By considering the sum of the roots of this equation, find the third
root.

(i)  Hence or otherwise find the value of the constant .

Use one step of Newton's method to find an approximation to the root of

the equation x* —~10x+7 =0 near x=2.

A particle moves in Simple Harmonic Motion about an origin O. The" ¥
period of motion is 4 seconds and the amplitude is 6 cm.

® Write down an expression for x in terms of#, when the particleis x

cm from O, fseconds after passing through O.
(ii)  Find its speed as it passes through O.

@Gi)  What is the maximum acceleration of the particle?

Marks

2

2




QUESTION 7 (12 marks) Use a SEPARATE writing booklet. Marks

(a) Prove by mathematical induction, where n is a positive integer and n22, 5

that [1—%)(1-_1_11__1_)““ o Ll)_n+l
2° 3? 4* n? 2n

(®)

_xm

100 /s

5000 m

[’}
Observer

At a certain instant, a plane flies overhead at a constant altitude of 5000
metres, at a constant speed of 100 metres per second.

When the plane has travelled x metres from the overhead position, its
angle of elevation from the observer is # radians.

()  Show that o —5_-08—0. 2
de sin® @
(i)  Hence show that P8__ isin2 8. 2
dt 50
(iii)  Find the rate at which the angle of elevation is changing:
(¢)  when the plane is overhead. 1
2

®) 50 seconds after the plane is overhead.

¥nd of Examination
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Mathematics Extension 1: Question 1

Suggested Solutions

| Marks

! Awarded |

Marker's Comments

(@) él/—-ﬁz:: (4—j)(/é+ag+du‘) (

i

i

() A(1,-3) B(-S, 7 se=2

(—-9) /333)

(fx (~5) # () xi Sx7 + (D3

s (-2) DT s )

X -2

224

HL—2, xX>2

2o lx-2) > (> —z)'z

2x—yx > xi-nx +¢

| Mathematics Extension 1: Question 2

Suggested Solutions

Marks
Awarded

Markef’s Comments

@)

sinx - 2¢05x +2 =0
/= COSJJC ~2COSy +2 =0
cos x + 2c05x =3 =0
(cosx +3)(ca51—/) =0
cos x=-3 + no solution
cosai =/ 0 x= 20T

where n i5 an /‘o+eje/‘-

®

(15)/505'7.7,96&0_\( =j’-2—’(/ +c05ax>a0£

= £ (x4 s/‘n4JL)+C@

E) 3x-y+2=0: m
x!—-?j"é':Of m =
d

+an <9=/ 3‘('22

/+ 3% C’:zL)

= 7

o =82° (neares? d:ﬁfcg o

(&

oA X B

Va2 T vz

= ﬁ"lxg
2GR

:F"E
i

) cos(A+ B) = cos AcasB —sinA sin B

cos 75°° = cos(4>’°+3o‘9

MR

= cos 450530 SIn LS Sink

2
Cc)jg————-x—/ ol x =l
3 VX! ofoe = ac ol
- f3 wi-2 , suola x=3 U2
2 “ =8 = u=3

3 2
:fy(:w—)oéwg

[33 LL3~‘{M—_7_Z
(12 —/2) (53 -g)

g%

@

n

n

Co(.) Plat least 23 57%:@/50'(‘5)\

P(23) + Plaw) P(25) .
(j;—)(a-j“ 0'3)214(325)(0@?03) +@-7>

0 00 gqé




Mathematics Extension 1: Question 3

Mathematics Extension 1: Question <

Suggested Solutions

Marks
Awarded

Marker's Comments

Suggested Solutions

Marks
Awarded

Marker's Comments

o .
Ca)/ G +16 x* -.//é,(l—z +z—7)

-~/ 2 7
L 7LC’m 3 —+C

oL«
16 ?3 2
= 4 Ay C
= 5 Tan X
OR Use substitulion w=ux, Q

(b)  Flx)= cos™ (x+2) —/

() Domain: -] $x+z &/

@) MILLER.
ﬂ) /Va.mfaffanjc_/s :Zé/ = 340 @

(;,’ ) Prok (Lls gepar‘a-Feo/)
- P(LS +0jc+L’t’F)

= [/ - f/
3éo
=,§ @

(riiy Mo. of affotjc.'r = _55’_1_/ = 6o

S

) PLLs a;oposi'f::) = 3:/

o 4! < 1
s/ 3

&) Flx) = tfan"' + ‘fcm_ll';é .,
() 76)= ToEe * 2 5(5h)

W
~
+
b3
b
“
~
KW

of) Domam: all _x)excep'/‘ x=0 (
(i) Forx>o: £0)= Z’-—f‘{zr’vg '
For x<o: £ = ~% (%) =7z

S 7[‘()C> :%r for x 703 f()&>=—g:’“-[arx<o,nv .

) (x —JZ% 9.
Term inclep. of x = (Z) 2t —J—f;)z
(by inspection) o )
672

() =2

G") SONEN ©)

1]

i

[

-
oR "] r41
oK

n

() v = ]+ 2L
a = c%écé'i‘vz)
- EICE)
= g‘#i(wz@xz

= V‘JCI#‘Z,)J.

() (ﬂ;:/);./rw,z;__ (f\+l> oo Cn+,;z‘)(,-,+()

L2 ya ra
- _Q;"_/_[n-s-'n-fZJ

z
- N xz(ﬂ*‘/)
. 2
= (n+/)

which s +he s-zuarc of an /'nf-ej er.

®




Mathematics Extension 1; Question &~

Suggested Solutions

Marks
Awarded

Marker's Comments

CQ) )’,3 -+ é)’.z —aC + k =0

(i) Let +he +hiref /“0‘0" be &

2+("3)+c4:—é
oL = =5

(i’. ) BJ ?foa/ua‘ of roots:

2 x(-3) x(—y): -k
k= -30

®

@

)

Flx)= x"-10x +7

£lex) = wx® -0
X, = 2 - 76(2)
f'(2)

= /.86 (207)

®

Mathematics Extension 1: Question &
’ Suggested Solutions

Marks

Awarded

Mérkér’s Comméﬁts

@) B g
£ ‘&
A
LTAC = 28° (Q/RLC“n&TLﬁ 5@\7.‘/‘#.60“?”’)
LTCA=28° (TFJ =TC : Fangenfs From /)

an external pointare eguc
/SBRTcC =856° (ex?‘c’f‘for*anj/e ot A Tﬁ-c_)_
But TB=TC (Fangents fom ext. point)

./ TeBz=# (120 "-{éﬁ (agjlesum of
é ° /sos. ATRBc
= 2

L ACR: 28+ 627 =q0" ©

)
(

(i)

(i Vo=

P@r':'oc/_— 4 Sé’C) ﬂmp/;’+uc/c: éf”"

7 m w
) /::_'1';1”:1/ ‘-,m:—i-_
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T 7~
bx 4 c:psa_‘f.
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o = -3TxZsin It

= = 87 grn T
2. 2

——

. . 2
Maximim ac\gf/em’fnon /s 37 CM/SBC
2

®

o

P

@

(b)) Gordof M. a=at, g=at®ra.

t=2x - j:axff_l—fa
o S

a3.= 22+ a? @
Ci/‘) x?= a(j “Cc) Vertex is @)o)_ @

(i) Domain - all st except x=g because
normal ot @,D) eloes noteet +he
y ~axls af one po;‘nf—. it :‘50’3‘4\6_ y-ax is

0,

p oloc x
©) &= =7 7
-+

() = 4+ He "%

-z
Gi) x =4 tibe ™ .
When x=8 & =4 +14 e 7
_:.é)___L R
e "y, a6 4
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Mathematics Extension 1: Question 7&)

Mathematics Extension 1: Question 7(6)

Suggested Solutions

Marks
Awarded

Marker's Comments

Suggested Solutions

Marks
Awarded

Marker's Comments

@)
’vae(/ )(/ ) (=)= Lo nm2.

N+

an

When n=2, LHS = /—;a = 3
= 241 =3

RHS Fvrd 7z

L it is True for n=2:

Assume ifis True for n=k:

%4 as_rumf( )(/-—) ( /~<L’~ = _E-[:__/

Wheén n=k+il,
cuss (=8 (15 - (=) (12439

- J N
= _/31/—;1 (/—(/‘TLO;D ﬁj cssumption

= ket (kt1) =y
2k (k+i)?
KA+ ak+1 -1
2k (k+1)
= k2 rak
2k[k+q
fe ( I<+2)
i< (J<t1)
= k-2
J(féﬂ)
- i
A
i f it ts frue for n:/<’,
Fhen i(tis frue for n= k+/
S rn ce ot (s feue f‘ar n:?..)
tois Trwe for n:3l N=h ..
J

Lo iF isdree for all pos Five

when n=f+i.

rmtegers N z2

—= jop m[S

(b) R
Sooom
&
) . tan (90°-9)
5000
x = Sooo cot &
de = - 5000 cosec’®
s - 5000
sint&
(i AX = ol L&
AL ol & at
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sinis oft
o8 = _ 1003in’e
ol t Kyolase]
- 2L sats
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do . '~ L sin’gs
ot SO

- - A
- Kp
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@) When T =50 X =100 x50
= ST0oo
T
9.: g
p7a
o/&_ _____L SI"/\'ZC“
At Ly =
L

- {oo

Anj/c (s cAcmj,‘,,j at TEIF rao//s

e

®
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e,
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