Waverley College
Year 12 Extension 1Mathematics
' Mid Semester Examination
 Term2 2011

TIME ALLOWED: 120 MINUTES

NAME:

TEACHER:

INSTRUCTIONS:

Attempt all questions

Start each question on a new booklet

Calculators may be used

Write in blue or black pen only

Show all necessary working

Marks may be deducted for careless or badly arranged work

Question 1 /12
Question 2 /12
Question 3 /12
Question 4 /12
Question 5 /12
Question 6 - - /12
Question 7 J12
Total - /845

#

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

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Question 1 (12 marks) Use a SEPARATE writing booklet.

%)  Express 6x3"+3™is simplest form.

m Let A bethe point (—3,8) and let B be the point (-5-6).

Find the coordinates of the P that djvides_ the interval 'AB
i@ﬂl\l‘y in the ratio 1:3

(X\ Solve 2 <I.
. x+5

[1]

x o
( Evaluate dx , using the substitution #=1-x.
\Q\ V1-x

-3

pd

\ sin (i) cos (f)
Evaluate lim{——22_\2/4
x—0
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Question 2 (12 marks) Use a SEPARATE writing booklet. Marks Question 3 (12 marks) Use a SEPARATE wntmg booklet. Marks

i 2 =1 <x<
(&9 Solve the equation cos x +2c0s2x ) fqrg;ic:j_r_. 3 \Cq) Prove by Mathematical Induction that 3" +5 is divisible by 8 for all ODD 3

‘ . ’ positive integers n. * ) :

® A 3

\‘{%) Consider the function f(x)= 4

x -1
B
%) - Find the vertical asymptotes. 1
?1\) '~ Show that y =0 is the horizontal asymptote. 1
NOT , - 4 ~ -
TO (%) Prove that (x)=—— is an even function. 1
SCALE ‘ * -1 ‘
D (Y  Prove that (0,—4) is the only turning point. 2
v (W Given that there are no points of inflexion, sketch the curve of 2
Copy this diagram in your answer booklet Flx)= 4
. 21
In the diagram, AB is a tangent to a circle ACD, while BCD s a secant :
intersecting the circle at C' and D . Given that AB=CD =xand BC=3,
find the simplified exact value of x. ¢ de
(BQ\ Bvaluate J‘Z——Z , leaving your answer in exact form. 2
+x

-2

Q) Find the acute aﬁgle between the lines 3x—4y+3=0and : 2
y = 2x—5to the nearest minute.

I3

(\i{) ( A particle moves in simple harmonic motion about a fixed
point O. The amplitude of the motion is 2 m and the period

.2 s . .
is Tﬂ seconds. Initially the particle moves from O with a

positive velocity.

&) Explain why the displacement x, in metres, of the

particle at time ¢ seconds, is given by 1
Xx=2sin3¢
(ii) Find the speed of the particle when /3 m from O. 2

(i\i) ‘What is the maximum speed reached by the particle?
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Question'4 (12 marks) Use a SEPARATE writing booklet.

E{S\ Solve the equation sin 26 = V2cos6 for 0<6<2x.

b :
()  Showthat (sin’x dy= %

0

(i) Hence or otherwise, find the volume obtained when the graph of

y=sinx+1, OSxSZZI— is rotated about the x axis -

}p{ By the use of the “¢ formulae” where t = tan% prove that

sec’ x=1+tan’x.
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"Question 5 (12 marks) Use a SEPARATE writing booklet.

T‘g) Bvaluate sin™ (cos -Jf) +cos™ (0033%) .

Pb\); \(‘x)\ Find the domain and range of the function y =3sin™ (g) )

(\1? Draw a neat sketch of y=3sin™ (%) .

%

Copy this diagram in your answer booklet

In the diagram O is the centre of the circle, DE is a tangent and ACD is a
secant to the circle where 4B = BC'.

~

A7)
6§ Hence prove ZEBD = /DOE .

Prove that OEDB is cyclic.

ggb)' /(ﬁf Express J3sinx—cosx inthe form Asin(x— ) and find 4 and
o (radians).

)uf Hence find the value of @ so that V3sinx—cosx—a=0 hasno
’ solutions.
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Question 6 (12 marks) Use a SEPARATE writing bookdet. Marks
(& 3 Differentiate xcos™ x—~1-5". 2

. 1
(\ﬁ{ Hence jcos”lx +1dx. 2
0

(b) A parabola has parametric equations x = 6tand y+3t%. P isthe point on
the parabola where = p.

/Qij/‘ Show that the tangént to the parabola at P has the equation 2
© y=px-3p. - ‘
2)1'\) If O is the point on the parabola where ¢ =1- pand P and Qare 4

Distinct, find the equation of the tangent at Q and show that the
tangents at Pand Qmeet at the point T’ (3,3 p-3 pz),A

(SQ Write down the locus of T in Cartesian form. : 2
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Question 7 (12 marks) Use a SEPARATE writing booklet.

(5\ In a particular equatorial African swamp a colony of tsetse flies

6@

increases its population according to the differential equation

%Ut_ =k(P- 10000), where ks the growth rate of the colony.
Initially there were 15000 tsetse flies and after 6 months there were
25000 tsetse flies.

(1\( Show that P =10000+ P,e"is a solution of this differential
" equation. :

- (ix) Determine the growth rate kand P,in exact form.

(\m’g) Determine the number of tsetsé flies after 1year.

A missile is launched upwards from a submarine 40m below
sea level at an angle @ to the horizontal with speed of 30ms ™.

After reaching its maximum height after Ejzgs the missile strikes

a frigate located 3km away in a horizontal direction with respect to
the sea level axis. Assuming that the acceleration due to gravity,
g is 10ms ™ and neglecting any air or water resistance:

}Q Show that the parametric equations of motion are given by:
x=30tcos® and y=30¢tsind —5t>—-40.

a\i) Find the angle of projection 6.

kﬁi) Find the time taken to strike the frigate.

END OF PAPER
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