~ Candidate Number-:

Roseville College

YEAR 12 Half Yearly Examination
2000
MATHEMATICS
2 Unit

2/3 Unit (Common)

Time Allowed - 3 hours + 5 minutes reading time

Instructions:

e Attempt all questions

* All questions are of equal value

* Begin each question on a new page, with your number clearly written at the top of EVERY page.
* Write on one side only, use blue or black pen.

* Inevery question. all necessary working must be shown.

* Marks may not be awarded for careless or badly arranged work.

* Approved calculators may be used.

* Standard Integrals are provided.



QUESTION 1 - START A NEW PAGE

v410.2 x 0.783

(a) Evaluate 2277790 correct to 3 significant figures
4.926 +5.604

(b) Find the exact value of x

(¢)  Factorise 125 — 3

(d) Given
( Sforx<-3
flx) = ( 2xfor-3 <x<0
( x* for x>0

find the value of f (=3)+(3)

(e) Graph the solution of the €quation on a number line

| 322¢ | < 10
o ] 1
() Simplify _—
P=q p
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QUESTION 2 - START A NEW PAGE Marks

(a)

(b)

(c)

(d)

(e)

A triangle has sides of length 4, 5. 7 units.

Find, to the nearest degree. the size of the largest angle. (2)
Given sin9 = % and 9 is obtuse, find an exact value of cos 8 (2)
A B

P

P is a point inside a
square ABCD such that
PCD is equilateral.

Prove that AAPD = ABPC

Diagram not to scale

Find the equation of the tangent to the curve y = x° - dx at the point
where x =3 (3)

Express 0.0;l as a simplified fraction (2)
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QUESTION 3 - START A NEW PAGE Marks

(a) The points A and B have co-ordinates (4. 3) and (-2, 1) respectively,
1) Find the equation of AB
i) K is the point of intersection of the line AB and the Y axis.
Find the co-ordinates of K.
1ii) Calculate the perpendicular distance of point L (2,7) from AB.
Leave your answer in exact form.
iv) Hence, or otherwise, find the area of triangle ABL, (6)

(b)
The graph shows the
parabola y = gy~ — py + c
Comment on the sign of

(1) . a
(1) ¢
(1ii) the discriminant A
(3)
(¢) For the equation +*— (k+ 1 =2k + 1)=20
find the
1) discriminant In terms of 4
i) values of & for which this equation has real roots (3)
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QUESTION 4 - START A NEW PAGE Marks

(a) 1) Sketch the graph of the parabola x? = 4y, showing the co-ordinates
of the focus and the equation of the directrix. (3)

ii) Show that P(4,4), lies on the parabola and is equidistant from the

focus and directrix. (2)
40
(b)  Find the value of Y (2n+1) (2)

n=l

(c) The two perpendicular lines

3x+2y =16
and 2x+ay = b
intersect at the point (4.2). Find the values of @ and b. (2)
(d)
N
A
—
384km
B
558km
C

The diagram above shows the path of a flying saucer on a bearing of 235°T
flying from colony A to colony C which is 384km away. At colony C, the
saucer changes course and travels 558km on a bearing of 068°T to colony B (3)

i)  Copy this diagram onto your answer sheet and show that £/ ACB = 13°

ii)  Find the distance of colony B from colony A, giving your answer
correct to the nearest kilometre.
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QUESTION 5 - START A NEW PAGE
Mark

(@)  The diagram represents the graph of the function
fx) = (x-p) (x-q)

y
A

A

(1) Write down the values of p and q

\

(i)  The function has 1 stationary point at B
Find the co-ordinates and nature of point B.

(b) Differentiate with respect to x
ORI

x+7
(ii) x+4

(i) xGx-1)

(c) Find

) [@x-3)ax

3)

(6)

3)
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QUESTION 6 - START A NEW PAGE

(a)
. l >
-2 -1 X
The curve y = f(x) is shown above.
(1) Write down an expression for the exact area bounded by the curve
and the x axis, between the limits of x = -2 and x = 4
(you are not required to find the area). _ (1)
(11) Use Simpson’s Rule with 5 function values to approximate the
area enclosed by the curve. the x axis and the line x = 0 and x = 4. (3)
(b) (1) Draw a neat sketch of the curve ¥y =4 cos 2x over the
domain 0< x<2rn
(i1) What is the period of this graph?
(iti) ~ What is the range of this function?
(iv)  For what values of x will 4 cos2x =4 (5
(¢) Find the exact value of f3 sin ;dr (3)
; 2
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QUESTION 7 - START A NEW PAGE

(a)
A The radius is 2.9m
and arc AB has
length 8.7m
8.7m
B
(1) Find the exact value of fin radians (2)
(11) Find the area of the sector AOB (2)
(b) y

(1) Show that the co-ordinates of P are (1.3)

(ii) Find the value of the shaded area ‘ (4)

(©)  Simplify ~fanfsech )
l+tan* @

(d)  Solve sin?g = 3 for 0<@<2n )
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QUESTION 8 - START A NEW PAGE Mark

(a) For a given arithmetic series Tr = =7 and To =28

(1) Calculate the value of the first term and the common difference.

(i1) How many terms of this series must be added for a sum of 13 137 (3)

(b) [n its first vear of operation. the “four dollar” shop sold 1000 sets of

Pokemon cards. In its second vear they sold 1300 sets of cards and its

level of sales continued to increase by 30% above that of the previous vear.

(1) How many sets of cards will it sel] in its third year of operation?

(11) If this trend continues. how many sets of cards can you expect the

“four dollar™ shop to sell over 15 years? (3)

(c) The first three terms of a geometric series are
(4+x) + (1+x) + (- + X) F

(1) Calculate the value of (2)
(11) Does this series have a limiting sum?
Justify your answer. (2)
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QUESTION 9 - START A NEW PAGE Mark
A

Y

. >
' ﬂ\/z T

(a) The graph shows y=sinx for 0<x<2n
(i) Find the exact area bounded by the curve y=sinx and the x axis (3)

(i1) Without calculation comment on the value of f sin x dx (1)
0

(b) (1) Poppy Star decides to save some money for her future. She has
decided to invest $3.000 at the beginning of each year for the next
40 years. If the interest rate is kept constant at 4%4% p.a. (compound)
how much can Poppy expect to have accumulated at the end of 40 years? (4)

(i) If Poppy’s investment fund allows her to withdraw her money at any
time. calculate the amount at the beginning of the 20" year. (2)

(c) [n the diagram AB = AC
BD bisects « B
LZB=2/ZA

Find £ DBC (2)
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QUESTION 10 - START A NEW PAGE

()

(b)

(c)

The diagram shows the derivative of y = f(x)

A

/2,‘0 "

(i) Write down the x co-ordinate of the turning pointon y = f(x)
and state whether it is a relative maximum or minimum.

(i1) At what value on y = f(x) is there a horizontal point of inflection?
(ii1) Where is the function y = f(x) increasing?

(1v) Sketch a possible graph of y = f(x).

(1) Differentiate the function

a‘. ”

flx) = 150mx - —

3]

A cylindrical perfume contamer NOT including the top, is to be
made from a.300 m mm”® sheet of expensive metal.

() Show an expression for the volume (V) of the can if
3
V=150nr - % where r is the radius of the base.

(i1) Find the value of » which will allow for a maximum volume.

(iii) If the cost of the perfume and spray top is $15, and the cost of the
metal is 4c per mm?, find the r.r. p. (recommended retail price) if
the perfume is to make a 40% profit.

Mark

(D
(1)

(1)

()

(H)
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