TRINITY GRAMMAR SCHOOL
MATHEMATICS DEPARTMENT

YEAR 12

MATHEMATICS EXTENSION 1

HALF-YEARLY EXAMINATION
ASSESSMENT TASK 3

Time Allowed - two hours
(Plus 5 minutes reading time)

Weighting - 30% .

Morning Session

Friday 1st May 2009

General Instructions

‘Write using blue or black pen.

Begin each question on a new page.

Place your number, class and teacher at the top of each page.

Attempt ALL questions 1 - 7.

All questions are of equal value.

Mark values are shown at the side of each question.

All necessary working should be shown in every question. .
Board-approved calculators may be used.

Hand in a page for each question even if the question was not attempted.
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Question 1. (12 Marks) (Start this question on a NEW page)

@

(b)

(©

(d)

(e

Find, correct to the nearest minute, the acute angle between the lines
2y—-x—-1=0 and y-3x+2=0

*

Find the exact value of sin{%.

Find the coordinates of a point P which divides the interval AB
internally in the ratio of 1:3,if Ais(-5,-1)and Bis (3, 7).

1
Solve o) <0 and graph the solution on a number line.

State the domain and range of f(x) =3cos™ 2x and sketch the curve.
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-Question 2. (12 Marks) (Start this question on a NEW page) Marks
(a)  Find the general solution of the equation 2sin& - J3=0. 2
(b)

ABCD is a quadrilateral

E A
inscribed in a circle with F
AB = AD The tangent at 4
meets CD produced at E. S B
G

Copy the diagram on to your paper.

4) Prove EF || DB, 2
. (1) Prove AC bisects £LBCD. ) 2
_ (iii) Piove that AEAD|||AACB. 2

: (6) - Find the volume of the solid generated when the region between the
the curve y = x’ —4 and the line y = 2x—41is rotated about the y- axis. 4
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Question 3. (12 Marks) (Start this question on a NEW page) Marks
i: 4
{)  Use the substitution » = sin2x to evaluate I sin” 2xcos2x dx 3
. . [H]
(b}  Using the principles of mathematical induction show that
¥ (Br-2)= fpﬁz:i—) for 21! positive integers ». 3
r=t
(c) Solve (w" - 2w)2 - 2(w2 - 2w)-—3 =0. 3
(@
From an observation tower PQ p
of height 60 metres, two points
X and Y at ground level have 028"
bearings 028" and 108" .Foom g4 X
.2 top of the tower, the angles
of depression of X and Y are
36" and 44 respectively.
Q
Y‘ """ 168°
(i) Provethat X¥*= 602(;:012 36" +cot” 44" —2cot 36" cot 44° ccs80°) 2
(ii) Find XY to the nearest metre. 1
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~ Question 4. (12 Marks) ~ (Start this question on a NEW page) . Marks

(2)

®

(©)

@

A spherical bubble is expanding so that its volume is increasing at the
constant rate 10 ¢m® /sec. What is the rate of increase of the radius

when the surface area is 500 cm? /sec ? 2

1 |
@ Fma | Wy 2

:r'l

1i Evaluate 2
(i) 5[ 2x+ 7
Given the function y =log, Vx* ~1, find:

. % d’y
(i) dx (ii) e 3
Find the equation of the tangent to the curve y =sin™ % at
ik point where x = V2. 3

Tririty Grammar Schook- Year 12 May 2008 - Methemaics Extension § Half Yearly Extmination




Page 6

Quesﬁon 5. (12 Marks) (Start this question on 38 NEW page)

(@) (i) Express v/3cosx—sinx inthe formof R cos(x + a)

(ii} Hence or otherwise solve V3cosx —sinx=1 where 0< x<2x,

(b) | Consider the function f (x) =e" —1-x.
(i) Show that the minimum of f(x} cccursat x =0.
(i) Deduce that f(x}= 0 for all x.
‘. (iii} On the same set of axes, sketch y=e*~1 and y=x.
(iv) Find the inverse of g(x)=e¢* -1.

(v) State the domain of g~'(x).

| (vi) For what valuesof xis log_ (l+x)<x
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' Question 6. (12 Marks) (Start this question on a NEW page)

(@ Ina game of Sic Bo, three regular six-sided dice are thrown once.
Find the probability: :

{i) of throwing three different numbers on the dice.

- (i) that exactly two of the dice show the same number.

(b)  The variable point P(2ap, apz) lies on x* = 4ay , and the chord OQ
is drawn parallel to the tangent at P. The tangents at P and Q meet at R.

4

P(2ap apz)

v

{i) Write down the equation of the chord OQ.
(if) Skow that the coordinates of Q are (4@, 4ap® )
{iif) Find the equation of the tangent at (.

(iv) Show that R has the coordinates (3ap, 2ap* )

{(v) Find the Cartesian equation of the locus of R as P varies on the parabola,
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Question 7. (12 Marks) (Start this question on 2 NEW page) Marks

(@

®
(i)

. (iif)

b

,_(i)

(i)

(i)

The velocity vms™ of a particle moving in a straight line is given by
v =6—2x where x is the displacement in metres from the origin O and

¢ is the time in seconds. Initially the particle is at rest at the origin.

Find the acceleration at the origin. 2
Show that f—-——l—log [1-li 2
ow tha =73 173
Find x as a function of 1. . ' 2
A y

o |
An enemy ﬁghter plane is flying horizontally at height » metres with-a speed Ums™" .

When it is at point P a ground rocket is fired towards it from the origin O with
a speed Vms™ and angle of elevation o .

. The rocket misses the plane, passing too late through point P. However, it goes on

to reach 2 maximum height of 3k metres and then on its decent strikes the plane at 0.
With the axes shown in the diagram above, you may assume that the position of the

rocketis given by x=Vicosa and y = ——;— gt? +Visina where t is the time in

' sec.nds after firing and g is the acceleration due to gravity.

Show that initially the vertical component of the rocket’s speed is V' sina =./6gh . 2

if the rocket had not struck the fighter plane at Q, it would have retumed to
the x-axis at a distance d from O. Show that the horizontal component of the

. PR
speed of the rocket is * “0S¢ =7 6gh " 2
. ) 127x x
Show that the equation of the path of the rocketis ¥y = 5 1- ) 2

Frinity Grammar Schoo! - Year §2 May 2009 - Mathematics Extension 1 Hal-Yasrly Examination




| TG-S wng 12 - Extenaoen, 1 %fm ”{? 2009
. B 3%
_"@ f !+ 3/%) D

§ « tau' (1)
O . 45°

Wy €0 xro, xp

.x.(ac*l) <O @

O < 3 <1

Gm— > (1)

~i 0 ! %

© P [:(3)+3(-s\ | 11_(7)4-3_(-?!)] @

1+3 ) l+32

- (-3, @

o
@) s iz 4““’(/%"2: " o @ /
?M"?mg—m-fm%
- d
- E%-th @
. VI~ |
242
s YE(VE-D) 0
4-
©® D —] & 2x £ ) | T?
-—i_{. X< % 0, STt
R 0¢ tod 2 €U \
o< 3’2 <30 (1)

o,
>~ -/
©
N5




%

. a,) LAGE =L ABG Bore Lla aatn.. L) T
LEAB < LADE f»?‘mf wofme’ L bt
L LFAB =L ABE L 7

EF 1158 L = @
(i) LEAD = L ABG z.é.+ww~~7‘...3,9»c£w€= z_m..ez‘.aa.
LEAL =L ACD @
LFAB = LBcA |

- LAcd rLBcF? i‘ﬁ«-ﬁ Maf% 10,

k) LEADL =LBcA
LEDA - LABC L i N0,
;A EAD ni AAcB /m? A =, @

- C) z.,.x_‘% 9 .
)3(.»—:.3*0 V - WJ a,rq)y _ J Mﬁﬁt@

‘é @a 7 - -{_E(\_.i—q')-—(%-‘g‘-* 2? -t—?')]ék
| = 'rrjogvgf"#‘f)‘ﬁgf
- ()4 @)
o r 3 3o
- [FrE ],
-7 (§-%)




‘I—

c:.) Im«»& mea@r, 9(.5. = A Zae
e <
e -}:j”ﬁ‘e“’ when % 70 ‘:'2':4@:
| oc S r@ xrZ sl @ '
,1[?1
=5 @

oy EarT o fme2) s (3w

o Mot mo= ) ( ) 2,
L £L.H.S =) ‘ RHS = 13D - | ﬁ,gl‘,,_.-,
Sh = 1+4+7+—{ -+ (3k-2) * (3,&-:)

F ‘fh—t . T .ﬁ-ﬂ
[reaers § 2342 i D))

- ,&(3&-—1) +
- .ﬁ,[&&-—) + _‘Jé-&?.
= .3&‘-#5&_& @
,ﬁ,-o-z ,ﬁ,-f-z > BHS. @ @
""“‘-ﬁ” Mf“;f"‘mj,zw A
= we 2.w-

({: 3)(7—;;/) 2o @

-—Zuc"‘“3 w— 2w t{) =0

3Xw‘l¥f>( _’>2-) o
SowE )3 @

(d) %) QY= éo ot 44° LXQY = loa’- 28"

L7

D Axer
xy* :?bowl'ﬁ) @ou‘f.?é‘j -~ Z(Gwa'SG 60 w‘f’#f?)(m EO) @

- 60* [ 44" ef* 3" - 2 oot 36" est 947 Gou 90" |

iy XY = 94.33 |
=54 m (D [rustfe comct % mewrast et |







S V15 e — e = K o« . .
¢ Kemest =73 RM*Y%“""-W -M&Ma

]?"“.1:}4—/ #M-‘"L'
o RT2 .:pog-q::

V2 eomdt — Aajr v 2m(&+%) @(.
) 3«@(»4--27}:!2

- (!“') Stk pt. ocewna ot (O /ﬁm-
U f(-‘(r)-”O wléi?zeo_




é»(@)i) F(S &ﬁmfm‘ -

) PSR et e

1xSx2
s 2

5
M} [ ZLX




q"":’ 36-'24'30-!'-4):?' @ |
L %
N o= |8 -l v 2e

'2’ »
X = — {2 + G whin x5 © .»r—lz@

- : L (6-2x) +C '
b ]C=-,L_-€~é@
| 1’.'-*“"::('3”("2&)_/&“-
RN B (e
t—-,- é’ﬁ%?ﬁ}) @
) | —2t - Lo (1%

~at

S
% 3(/-5&) o
B0 g mF et e R, 4m0, yr 3K
- -b:ab “’Vm-a ot-’-- ,:;\f: o | @
g 20T (i

M

3 = N+ AN e

.. P

Vew o = 2 |
o gt T I T
. 2 ; x @ ; B_f.i-.( I__;gé.) @




