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YEAR 12 2010 ASSESSMENT TASK 3

MATHEMATICS

(EXTENSION 1)

Time Allowed - two hours

WEIGHTING 20% towards final result

Outcomes referred to: P2, P4, PS5, P, P7, P8, H1, H2, H4, H5, H6, H7, HY

INSTRUCTIONS:

1. Attempt ALL questions.

2. Show all necessary working.

3, Begin each question on a pew page.

4. Each question is of equal value. Mark values are shown beside each part.
5.Non-programmable silent Board of Studies approved calculators are permitted.

6..If requested, additional writing sheets may be obtained from the examinations
supervisor upon request.

~ 7.A double sided A4 page of notes is permitted to be referred to throughout this task.




Guacestion 1.(12marks) (Start this guestion on a New page) Marks

(a) Find the acute angle between the linesy = 5x ~1and 6x -3y +1=0.

Give your answer correct to the nearest minute. 3

(b} Solve 3 >4, 3
x-2

(c) Solve x*<9x and draw your answer on a number line. 3

(d) The angle between y=mx+1 and x—-2y=0 is 45°,

Find the possible value(s) of m. 3

Question 2.(12Zmarks) (Start this question on a New page)

{a)-Find-the-coordinates-of the-point-that-divides-thejoin-of (-3;2)-and-(5;P-externalty-in

the ratio 1:3. 2

(b) The position of a particle moving along the x axis is given by: .

3

t . .
x=— —3¢* +8¢ where x and ¢ are measured in centimetres and seconds
J

respectively. Find:

(i) expressions for the velocity and acoeleration of the particle. 2
(ii) when and where the particle first comes to rest. 2
(iii) the distance travelled by the particie in the first 3 seconds. 2
(c) Evaluate sin™! (é—) +cos (1) 2
(@ Find [-—2—ax 2

4—25x
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Guestion 3.(12marks) (Start this question on a New page)

(a) Solve for 0° <8 <360°
@) 2sin20=1

(i) 8sin’ & ~2cos” @ = c0s 28 (10 nearest minute)

I“°°52x~—tan2

(b) (i) Show that =
1+cos2x

0

(ii) Hence find the value of tan 22-;— in simplest exact value.

(c) Find the derivative of cos™(Z)
3




Question 4.(12marks) (Start this question on a New page)

(2) In the figure, FE is a tangent to the circle, centre O.
D and F are joined so that EC = CF.
®» If ZCEF = x, prove that DE = EF,
(i)  Express ZDOE interms of x,

N

(b) In the diagram, MO = MS and ZMOS = 68°. Copy or trace this diagram and prove

L

that MP = MR. : 4

R

(c) (i) Show that the point P(-2,0) lies on the line joining A{7,-3) and B(-5,1)

(ii) Find the ratio in which it divides the line.




Question 5.(12marks) (Start this question en a2 New page)

(a) Forty five percent of a population are of blood group O, 40% are of blood group A

and the remainder are of neither group O nor group A.

Three people are chosen at random from the population

By drawing a tree diagram, or otherwise, find the probability that

@) all three people are of blood group A;

(iiy  two of the people are of blood group A and the other is group O;

(iify  there is one person each of group O, group A, and neither group O nor group
A,

{b) The amount A grams of a given carbon isotope in a dead tree trunk is given by

A =Aee‘—kf

where 4, and k are positive constants, and where time ¢ is measured in years from

the death of the tree.

@) Show that A4 satisfies the equation % =—kA,

@iy  Find the value of k if the amount of isotope present is halved every
5500 years.

(iii)  For a particular dead tree trunk the amount of isotope is only 15% of the

original amount in the living tree. How long ago did the tree die?

(c) Sketch the graph of y = 2sin™ (—;f) indicating clearly its domain and range.




Question 6.(12marks) (Start this question on a New page)

(@ If tang =¢, show that

. . G
sin & +sin—
2 .y

é
1+cos€+cos-2- .

(b) For the function y=x*-2x+1,
(i) find a suitable domain such that this function has an inverse.
(i)  find the equation of this inverse and state its range.

{¢) Prove by Mathematical induciion that 3*" —1 is divisible by 8, where n is a positive

integer.




Question 7.(12marks) (Start this question on a New page)

(a) Find gx—(x tan™ x) and hence show that
! 1
J‘tan‘1 xdx==—-—log,2
g 4 2

(b) Find k if tan™ -§+ tan™ -;- ~tan"k

() The points P(2ap,ap™) and Q(2ag,aq”) lie on the parabola x? =4ay.
(i) Derive the equation of the chord joining P and Q.
(ii) If PQ passes through (2a,0) show that p+¢=pg.
(iit) Hence show that the locus of M, the mid point of PQQ is a parabola.

(iv} Find the vertex and focus of the locus of M.

END OF PAPER
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STANDARD INTEGRALS

1 .
x"dx =—x”+l, n¥—1; x#0,ifn<0
n+l
1
~dx =lnx, x>0
x
Gax I ax
e dx ==, a#=0
|
cosaxdx = sinax, az(
. 1
sinaxdx = - cosax, a0

1
seclaxdx = Etanax, az0

1
secax tanaxdx = —secax, a=0

1 1 4 x

5 zdx =—tan]—, a#0

a’+x a a
1 P

——dx =sin""—, a>0, ~a<x<a
2 32 a

a“—-x
1

—dx =In(x+\!x2—a?‘), x>a>0
2 2

x“—a
1

—x =]n(x+\/x2+a2)

x2 + 42

NOTE: Inx=log,x, x>0
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