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MATHEMATICS

2 Unit

213 Unit  (Common)

Time Allowed - 3 hours * 5 minutes reading time

Instruct ions:

r Attempt all questions
r All questions are ofequal value
' Begin each question on a new page, rvith your number clearly written at the top ofEVERy page.
o Write on one side only, use blue or black pen.
. In every question. all necessary working must be shown.
. Marks may not be awarded for careless or badly arranged work.
. Approved calculators may be used.
o Standard Integrals are provided.



QUESTTON r _ START A NEW PAGE

(a) Evaluate ^ l -41wx 0.783
correct to 3 significant figures

Marks

(2)

(2)

(b)

4.926 + 5 .604

Find the exact value of x

(c) Factorise 125 - "3
( l )

(d) Given

(x) :

find the

( - 5 f o r x < - 3
(  2x  fo r -3  <x<0
1 x 2  f o r  x > 0

value of f (-3) + f (3)
(2)

(e) Graph the solution

I  i - z *  |  s

of the equation on a number line

1 0

I(f) Simplifu

(3)

(2)p - q
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QUESTION 2 -  START A NEW PAGE

(a) A tr iangle has sides of  length 4,  5.  7 uni ts.
Find, to the nearest degree. the size of the largest angle.

Marks

(2 )

( 2 )(b) Given s in  0  : and 0 is obtuse. f-rnd an exact value of cos 0
8

t 7

( c )

Find the equation of the tangent to the curve
ll'here x : 3

P is a point  inside a
square ABCD such that
PCD is equi lateral .
Prove that AApD : ABpC

Diagram not to scale

y : x" .lr at the point

( 3 )

(d )

( 3 )

(e) Express 0.0 4 as a simplif ied fraction ( 2 )
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QUESTION 3 - START A NEW PAGE
Marks

(a) tn',!"'T;* 
ili.?,ff;:-r"it""tes (4. 3) and (-2. r) respecti'ery

i i) K is the point of interseoion of the Iine AB and the y axis.Find the co-ordinates of K.i i i) Calculate the perpendicular distance of poinr L (2,7) from AB.i vr H.nllXl:fJ#fiH";:4..:ffr;;. AB L (6)

(b)

The graph show.s the
Parabola ), : ctx) - bx + g
Comment on the sign of
( i )  a
( i i )  c
(i i i) the discriminant A

(3)

(c) For the equation x2 _ ( k +
find the

l ) x -  2 ( k +  1 1  _  0

terms of k
which this equation has real roors

i) discriminant in
i i) values of k for

( 3 )

Year 12 narr yeadEOO
2U Mathematics

4 o f  1 1



QUESTION 4 -  START A NEW PAGE

(a) i) Sketch the graph of the parabola x2 = 4y, showing the co-ordinates
of the tbcus and the equat ion of  the directr ix.

i i) Show that P(4,4). l ies on the parabola and is equidistant from rhe
focus and directrix.

Find the value of (2n+ I  )

Marks

(3 )

(2)

(b)

(c)

/-/ (2 )

The tr,vo perpendicular lines
3 x +

and 2x +
intersect at  the point  (4.2).  Find

: 1 6
- - b
values of a and b.

/ 1 )

it,
the ( 2 )

(d)

The diagram above shows the path of a flying saucer on a bearing of 235"7
flying from colony A to colony c which is 3gakm aw-ay. Ar corony c, the
saucer changes course and travels 558km on a bearing of 068"T to colony B

i) Copy this diagram onto your answer sheet and show that I.ACB = l3o

ii) Find the distance of colony B from colony A. giving your answer
correct to the nearest kilometre.

(3)

Year 1 2 Half yearty ZOOO - ZU flrf "tnon.t*
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QUESTTON 5 . START A NEW PAGE
Mark

(a) The diagram represents the graph of the function

f (x )  :  (x -p)  (x -q)

(b)

(i)

(ii)

Differentiate with respect to x

Write down the values of p and q

The function has I stationary point at B
Find the co-ordinates and nature of point B.

(i)

(i i)

(i i i)

x + 4

4 3
x  ( 3 x -  l )

(c) Find

(i)

(ii)

IrG *

[(2- 
-t)o a'

(3)

x ' - l

(6)

(3)
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QUESTTON 6

(a)

.  START A NEW PAGE

4

3

2

(i) Draw a neat sketch of the curve y
d o m a i n  0 < . r  < 2 n

(ii) Whar is rhe period of this graph?

(iii) What is the range of this function?

(iv) For what values of x will 4 cos Zr

Find the exact value of

y : f(x)

( 3 ,  2 )

I

The curve y : t(x) is shown above.

write down an expression for the exact areabounded by the curve
and the x axis. between the limits of x _ -2 and x -- 4
(you are not required to find the area).

use Simpson's Rule with 5 function values to approximate the
area enclosed by the curye. the x axis and the l ine r : 0 and x : -1.

( 2 , 4 )

:  4 cos ?x over the

- A- +

( 3 )

(b)

( l )

( i )

(  i i ;

;
l . r

f3sin: t / r
J 1
0 -

(5)

(c)
(3 )

Year 12Hatf vearlyzoffi
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QUESTTON 7

(a)

- START A NEW PAGE

The radius is 2.9m
and arc AB has
length 8.7m

8.7m

(i) Find the exact value of gin radians

(i i) Find the area of the sector AOB

(i) Show that the co_ordinates of p are ( 1.3)(i i) Find rhe value of the shaaed area

(2)

(2)

(b)

(4)

(c)

(d)

Simplify

Solve sin2 0

tan 0 sec d
1+ tan2 0

3 f
IOr

4
0  <  0 < 2 n

(2)

(2)
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QUESTION 8 -  START A NEW PAGE

(a) For a given arithmetic series T: : _7

(i) Calculate the value of the tlrst term

(i i )  How'many terrns of  th is ser ies must

a n d  T q : 2 8

and the common dif ference.

be  added  fo r  a  sum o f  l i  I 3?

Mark

( 5 )

(b) In i ts f l rst  I 'earof operat ion. the " fburdol lar"  
shop sold 1000 sets ofPokemon cards. In its second )'ear they sold 1300 sets of cards and itsIevel of sales continued to incrlor" by 30% above that of rhe pre'ious

(i) How manv sets of cards wil l  i t  sell in its third yearof operation?

(ii) If this trend continues. how many sets of cards can you expect the"four dollar. '  shop to sell over l j  years?

Vear.

(3 )

(c) The first three terrns of a geometric
(4+x )  +  ( l  +x )  +  ( * ' / ,  +

(i) Calculate rhe value of .r

( i i )  Does this ser ies have a l imit ins sum,?
Justifo your answer.

series are
-r) +

(2)

(2 )

Year 12Hatt yearly 2om
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(a)

QUESTION 9 .  START A NEW PAGE

T h e g r a p h s h o w s  1 , : s i n r  f o r  0 S x  < 2 n
(i) Find the exact area bounded by the curye y:

( i i )  Without calculat ion comment on the value of

ln the diagram AB : AC
BD bisects Z B
l B :  2  / . A

Find Z DBC

sln x
2;r

I

I

0

and the x axis

sin x dr

( 3 )

( l )

( i )

(  i i )

(b) 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%oh p.a. (compound)
how much can Poppy expect to have accumulated at ihe end oi40 years? G\
If Poppl"s investment fund allows her to withdraw her money ar anv
time. calculate the amount at the beginning of the 20th year. (2)

(c)

A

(2)
Year 1 2 Hatf Yearly 20OO - 2U Mathernatrcs
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QUESTTON l0  -  START A NE\ t 'PAGE

(a) The diagram sholvs the derivative of y : f(x)

Mark

(i) write down the x co-ordinate of the turning point on -y : f(x)
and state whether it is a relative maximum or minimum.

(i i) At what value on -y: (x) is there a horizontal point of inflection?

(ii i) Where is the function y : (x) increasing?

(iv) Sketch a possible graph of -y : f(r).

( i) Differentiate the function 
,n j

f ( x )  :  l 50n r  - ' u '
2

A cylindricai perfume container. NoT including the top. is to be
made from a 300 r, --t sheet of expensive metal.

(i) Show an expression for the volume (v) of the can if

V - l50nr *- 
where r is the radius of the base.

2

(i i) Find the value of r which wil l  al low for a maximum volume.

(i i i) If the cost of the pe-rfume 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 40o/o profit.

( l )

( l )

( l )

( t )

(b)

( l )

(c)

(3)

(2 )

(2 )
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