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Attempt Questions 1 -7
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Angswer each question in a SEPARATE writing bocklet.

I'I.

QUESTION 1 (12 Marks) Use a SEPARATE writing booklet. Marks

a}  Find the acute angle between the lines y =2x-5 and y = 6-3x. 2

®  Solve 2*3 3 3

(¢)  Find the general solutions of the equation sin28 =sin” 8 . 4
Give your answer in terms of .

(d)

A right square pyramid ABCDE has a base of length 6em and a
perpendicular height of 8cm.

Find the angle which the slant edge 4£ makes with the base ABCD.



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

(a)

(b}

(e}

(d)

The poinf (2, 2) divides the join of (-2, 5) to (a, &) in the _ratia 3:2.

Find the values of ¢ and b.
1,

If @, B,y are the roots of the equation 2x’ —6x° + 5x-1=0,

find the value of L + l-}- l

a B ¥

The polynomial equation x* —11x* + px + g =0 has a double root

at x=g andasimglerootat x=¢ +2.
Using the formula for the sum of the roots, or otherwise, find the
values of &, pand g.

In the diagram, A4, B, C and D lie on a circle.
AB is parallel to DC and the tangent at £ meets DC produced at £,

Marks

Copy or trace the diagram onto vour writing page, 4nd join BC dnd AC.

Prove that AABC is simlar to ARCE,

bk



QUESTION3 (12 Marks) Usea SEPARATE writing booklet. Marks

(@)  Find the inverse function of the function f{x)= > _32"; , eXpressimg 2
your answer in the form =
{b}  Evaluale cos” [1 tan 2_:;'] 2
P 3
i) Find the exact value of sin[z cos™ %] 3
~ g 2
(@ Prove <08 A STH 4 _ {:os.-A ‘ 2
cosA+sind  1-+sin24
(€) Show that there is only one stationary point on the curve 3

y=2x+cos” x, and determine its nature.

Lad



QUESTION 4 (12 Marks) Usea SEPARATE writing booklet.

(a)

(b}

(c)

From a standard pack of 52 cards, & hand of 4 cards is dealt.
(i) How manyt'diffsrcnt hands can be selected?

(i)  What is the probability I will be dealt exactly two aces?

The letters of the word CALCULTUS are arranged in arow.
(1) How many different arrangements are possible?

{(ii}  Inhow many of the arrangements will the letters U be at
each end?

¥
M
= 4y
PQ2p.p")
0 =7

Points P(2p, p*) and O(2q,¢%)lie on the parabola x* = 4y,

(1) Show that the equation of the chord PQ is
(p+qix—-2y-2pg=0.

(i}  Find the coordinates of M, the midpoint of PQ.

(iii) Hence find the equation of the locus of M if the chord PQ
crosses the y axis at (0, 2).

Marks



QUESTION§ (12 Marks) Usea SEPARATE writing booklet. Marks

a

{a)  Find the following indefinite integrals:

| '
t 1
® -[ 4+ x?
x
1 dx 1
(1) j- 4+ x’
- 'ﬁ " :
()  Find j: sinZx dx . 3
{e) Find _[ f- > dx using the substitutich u=¢* - 2. 3
E —
{d)  The acceleration of a particle moving in a straight line at position x 4
is given by ¥=- ( 6 o Inatially it has velocity 4 units when itis at
x+1F
the ongin.
Show that the velocity v at position x 1s given by v=%2 a H: i
x+




QUESTION 6 (12Marks) Use a SEPARATE writing bocklet.

(a)

®)

(c)

(d)

: ]
Use the table of standard integrals to find I—-—— dx,
Vx* +16

il‘

Frove by mathematical induction, for positive integers », that
I 1 1 1 n
+ + + ot = .
1x3 3Ix5 §x7 2n-D2n+1) 2n+1

Use one application of Newton's method to find an approximation
totherootof Zx—4dsin3x =0 nearx=1.
Write your answer to two decimal places.

(i) On the same set of axes, sketch the graphs of the equations
y=[2x and y=x"-3.

{iij  Hence or otherwise solve the inequality
|2x[ > x* -3.

Marks



QUESTION 7 (12 Marks) Use a SEPARATE wnting booklet. Marks
(a) An object 18 pfujccted from level ground at an angle 2 1o the horizontal,
with a velocity of ¥ m/s. The object retumns to the ground after 4 seconds
and 100 metres fram its point of projection.
Assume acceleration due to gravity is 10 m/s?, and neglect air resistance.

(i) Frormn the equations for acceleration in the x and y directions, 2
find expressions for x and v in terms of time # {1 < 4).

(11}  Hence find the values of Vand 2. 2

(i)  What 15 the maximum height reached by the object? 2

{b)  Newton's Law of Cooling states that the rate at which a body cools 1s
proportional to the difference between the temperature of the body
and that of the surrounding medium.

. dF
ie —==k(T-T
” (I-7)

where T1s the temperature of the body at time ¢ and 7, is the temperature
of the surrounding medium, assumned constant.

() Show that T =T, + 4e™ is a solution to this equation. 1

{i) A body whose temperature is 150°C is cooled by placing itina 5
liguid at 25°C. In one minute, the temperature of the body had
cooled to 100°C.

How long will 1t take for the body to cool to 50°C?

End of paper
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Mathematics Extension 1: Question

Suggested Solutions

el e
Niahs

Awardad

Mazker's Comments

/@ y=2z-5 -g:é-a_f,

fan @= |2~ (-3}
)+ 2x%(-3)
= /
& = 45°
(f’) M -
X

Jc[.x-fq) < 32

2208 - 4% > p

XL O, > o

{e) sSin 28 = ain? &
2818 cos@ — 51}1?’9 =0
51 {,2 oSO - Sa‘né’_)ﬂ'ﬂ

f'dnﬁ‘-‘r_?,.

el )
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Mathematics Extension 1: Question £ | ';
Suggested Solutions Marks Marker's Cotunents '
Awarded

H‘r My Ny

Xy b LI X3
22) (22,6) (a,b) 3:2
3a+ 2(*—2):2 : a.zb-f.?xd":&
3 +2 ’ 2+2

a:#gz_; txo @

Lsd Lo +-of o 4
= +/$ *Ef ﬁd;ﬁr?ﬁ" Vil
- =
4
- 5 @
(c) J::""-Hxaf-}:-‘vc +9, 20

Rocts are =, o, sc32.

Sum c:"Fr‘udfs.: of + of + (u-f-.n) =N
.;,,(:3.

Roots ere 3,3 %5

Bty 3¥3+5u5’+3¥:—'}3
P =37

“ff -

ey
LeBE =fedc = & (oIt syment thm) @ Atterngtive :
LBhe=tAcn =8 (altangles ABJ/vg ABC = £BCE (arterndpe
L BReDz= 2C8F +L8F e (edt, ar:j-*c of & 8¢ 'l"i pacalle]

nes
& +1AcR=z G+ l8FC )
Tl ACR = L BFC (E)

From @),(B), Two pairs of angles are

e?’“a’f,gﬁsa///&acz' &)
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Mathemarics Extension 1; Question 3

Suggested Solutions

p MiaThs
i Awarded

Marker's Commenis

B) Let o 5':3‘23;

. 2
anﬁ'rsr_t 5 X = 2
Ax = 5‘-'-?5('
Ld_{ - S-3x
- 2
. } (x) = 5 -3
2

@)) CDS-"(&I Ton %ﬁr = ng"'@ K-@

(c) sinfa ca&'*f) Let &= cos &

= Sin 28 cas&=%
= 2 85ng cos® E
i J"_J__.‘S‘_K,_:a 2 -
T 3z
= afe €
g .

w
osH +5tnA cosP vS5in B (os A +S5inA
. cosA-s5in?A

@U cosH -~sinfl = ros -sin A cos A+ sinf

costA +SintA+ A 3NAees A

= ces LA

4+ Bin 2¥% @

Ce) g = X+ cos” X »

i e

—_ -_ = f - -
% ==z ; C

For siat. Pafn?? ! = -x2 - (f"'.x:l =/

LSO

-3 T
i RNy -
L+ 1))« 7y
!
When x=o, ﬁ:d. .
2 ol
if x<o, i——;—?’bﬂj [F x>0, @‘?"’:D

C@ncam' chamges |, mndg s'fq'ﬁ‘:maf
g g

Pafn'f is a hortzorfal point of inflexicn,

*




. 2003

| Mathematics Extension 1: Question <

| Moarks

Marker's Comments

Suggested Sclutions

Awarded

4@ () Mb. of ditferect handls = ()
= a0 723 @

(2
(%)

= a-02%5

(i Paaces) =

(B) () M. of GrfaﬂjEmfﬂ+s =

(G PO:  y-9* . pPi-g* . ptg.
2 - .2431 JP-M,L, 2

29 =237 = (P -2y (pe +4)
2g -ag? = (pry)x-apg-dy
(P'I-?’_).}C u.?g -;P?, =0

Giy M- (JP”% F W)
).e. Cp-a-q, s __‘j:_)

GJ';J £ PQ pesses "Hlfauﬁﬁ. (23)-2)

x* = 2y ~¢

Locwus of Mis

@

Subst, x=0,4y=2.
Pg =-2
Xeptl, Yy = P+ g7
a -
(P+9)*= P vgt +2P %
= 2y +2x (3

= Y=t

®

& -2 d "‘JP?,"O

®
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- Mathematics Extension 1: Question £

! Suggested Solutions Marks Marker's Comments
: Awarded

5"@)@[ di= o Tan™ F 4C 0

- x. = 42X  dx
GIJ 4 T cla - #_*_Ii

= 4 fo?¢(k+x‘)+c:«®

T
(&) f"smxa&a _/ (- cc:rszx)cé:

—L [J{-J’Srn;x]

A [0

- I - E ar-?ﬂ'—31":-3
R ©
23 ¥
@-)j < eld = & =2
e -2 e tx
X X .
. f& e ol I
e*-a ol =€ ele
- j !'u-r.i!cfu.
La.
I s
= <L 1-.-1"4"«"{ + C
x
= g¥.a +adale —-1) < @
.. -
ed 3 =
(_ X {x-l-l)'!
["lll"’):: A CI“'O
4u? = L (x+D 'yc
 Whendt=o,u=4" &= & +c
o=
A o 2
oA 2+ |
- G+ alx+t)
2+ 1
= _'.!x,"!'-f
x‘ff
Xt Y
e |
Ay
'

A ol

o=t/ XY @
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Mathematics Extension i: Question &

Suggzested Solutions

Marks
Awarded

Marker's Comments

b@) Jtmy e = Aogel it ) s o
ot c.n:-a{;wf;;;

4

2l

-1
) Prove 737
A P
W’h:n ”=f_1 LHS:‘r.s "'31_] RHS‘:.Z_-!—J ..31
. r‘f is '?'f‘ul: -ﬁ}p fn=1i-

A ssume it is True 'J(.;r n=£.

I ST S ! k
fg, ASSUME 3 1 st +fak-:){ak+:):-?k-l~f.
When n= k+1,

f
= L ey d -

AHS i3 1 {,z!:-—r)('zi:-rl) G k) (ak3)
_k L +i
2R+ * (akn)(zkﬂ) g assumpiion

k{atka3) +

Cak+0)a fe +.3)
= ak?+zk+y
{al<+i)yd2k13)
a _(kﬁl'\fzk-e:)
@k-n_)(:,k-t}

= ks = _ "M uhere n= ket
.‘.t{k-f{}f.l' 2T

i s True for n=k, iFistrue for askel
Srnee it 15 True for n=l ftrs f‘rugﬁ:r

n=1} n;jj - ok @

(e} Let F(xdr asx- 4 sin 3%
F'fx)z 2 - 12 co83%

F(1)=a-LSin2= {4355
4'6V=2-~mcos3= I3.880

Approxn = | -5%‘;: jn L4355

!13.§580
= 5-90 (adp) @

@

faf‘ -3 ax <3, @
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Mathematics Extension 1: Question 7(&)

Suggested Solutions harks Marker's Comments
Awarded
1@ 5= o & v
r =
= . &
When t=o, 2 = Veos & ='d
. = Veosw

s = YVeos®
s¢ = Yeosg T+ &'
when L=o, =0 .. c'co
o ox = Veosg L

_— —_— D

7
?‘ = —fﬂt'ﬁ rL:\

when =0, gcfsr‘nﬂ o k=V3in 8
3 = Vsin 8 -0t
y = Veme b -stis k'
When T =0, $=@ k'=o

1
- 'az‘ V stn St*'*:':' ¢ @
E” h}f'ﬁﬂ"‘ &= & Y=y oL =10t
1og = g Vets @ o= #VYS8in® — 50
Veos® = 25 Vaing= 29

Van@_ 20 . Fanf=o0-8

Also, Vieos'sc s Visinve = as+20"

V3*CeosT® 5?:1"’93 = fo2%
V= {1025 or 32'0 .m/ﬁ
= S{% @
] cht wh e
[m) Maximum he 'ghT whea 4 =0 @ ‘!

sl sin 380 —06 =0
L = -

2
bhen f-‘-ijy-:rmx ¥ x2 - 5*a

|

= 20

Ma ximum herjﬁnf F5 a0 M

@




. Mathemztics Extension 1: Question 7(b)

Marker's Commenis

Suggested Solutions

Marks |
Awarded |

1.6 AT _p(T-Te)

at e
Gy T = TotAe )
- K
dT - _kAe
t.

®

.k (T=T2)

€ When t= o, T =150, To =25
5o = 25+ {q
WA E s 4
~it
. T mRE + 1285 &
when =i, T = 100

-
oo =25 + 125 €

—¢
755 125 <
k. _

115
¢ 74
‘2

k = o 75
= o.si0¢ Cuoclp) S

- -5i08?
T = 25+ 1285 &

When T =50,

-G'S'Jﬂc.'f

SO = 28 +i”2s A
-o.5081

25 = 1A5 &

g-5rof L _ ins s
= = =

o -siosl = A4S
F = S
o.5iok
= 3-t5(acp)
It Fokes 3.5 minutes to

reach $6° yd

S,




